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Foreword 

Development of agricultural sector cannot be achieved in ab
sence of a strong research backing. As an apex body of the National 
A~I"icultural Research System (NARS) , the Indian Council of Agricul
tural Research (lCAR) is entrusted with naUonal ~ricultural re
search agenda and It has satisfactorily carricd out its mandate of 
providing guidance and 1<'f1dership in agricultural research. educa
lion and eJ.."tension. Our agricultural sclentlsts have always risen to 
th(' occasion and have provided valuable and viablc solutions as per 
the nced of the hour. Only a total commitment and dcdic-atton to tlle 
cause could have. permanently shed the hegging-bowl status of our 
country. for which the agricultural scientists deserve all apprecIa
tion. 

Follo\ving the success of Green Revolution in the rich-resource 
endowment areas, the Council has directed its research ellorts 
towards amelioration of small and marginal farmers in 70% of the 
arl'f1 that could not get ben eMs of the (;recn Revolutlon for obvious 
reasons. A second Green Revolution is needed for making grey areas 
green. The existing bottlenecks withholding technological, socio
economic and illfraSLructural advanccs in un favourably placed 
rainfcd areas. especially in eastern India. will have to be removed to 
clear the way to a n evergreen revolution. I am glad to see that there 
is a visible impact of agricultural research in these areas during tlle 
last fcw years. 

As we are marching Into the 21st Century. 1 visualise that in 
addition to improving food and nutritional security, agriculture 
would be guided by concerns for environmental protection. 
sustain ability of production and supply as well as profitability of 
farm enterprises. Following the General Agreement Oil Tariffs and 
Trade (GAIT), IIberalizatlon process and globalization of markets 
would call for competitiveness and effiCiency in agricultual produc
tion. and the ~ricl1ltu re sector \ViU have to face a challenging 
Situation on the ecological, climatic, economic. equity, social justice. 
energy and employment fronts. 

l11e success of modern agriculture In a free and competitive 
lIoItional or international market would be resultant of the complex 
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problems under changing en,vironment, and developmeneand mar-
'H 

keting of appropriate techn010gy, which is consistent with sustain-
able agriculture and effective technology tran~fer JCtiyity through 
various ways and means. ~ 

Today we are emerging as major exporters of agricultural prod
ucts, but we have still to exploit our competitive advantages fully. 
The centre of the global economic activity is shifting towards South 
and South -East Asia, wherein India has to become a major player in 
the changing scenario. We must capitalise on the situation to 
become a substantial gainer in the enviornment of economic 
liberalisation and free world trade. In this context,l feel that the work 
culture needs a total transformation. I appreCiate the various steps 
taken by the ICAR like initiating a process of modernisation and 
renewal, formulation of perspective plans, National Agricultural 
Technology Project (NATP) to bridge the critical gaps in the research 
and the technology generation, assessment, refinement and trans
fer, administrative and financial reforms, introduction of partner
ship, training, consultancy, contract research/contract service for 
additional resource generation. invigorating incentive and reward 
systems, establishment of agricultural research information sys
tem, strengthening ofthe publications and information programmes, 
agricultural human-resource development and social audit of the 
various projects and programmes. 1 hope that these programmes as 
also the recommendations' of various committees will be imple
mented in true letter and spirit to realise the national goals. The 
National Agricultural Research Project (NARP) funded by the World 
Bank, concluded recently. will help in creating infrastructural 
facilities even in remote tribal areas. 1 am looking forward now to 
realise the vast potential of the National Agricultural Technology 
Project, whose success will be judged mainly by the quick and 
effective transfer of income-generating technologies from laborato
ries to land. It must improve the functional literacy skills of the 
poorest section of the farm population through a massive national 
effort of tiding over the adverse and challenging constraints. The 
ensuing Ninth Five-Year Plan envisages to optimise the use of 
resources through planning, laying priorities and co-ordination to 
foster sustainable agricultural development for ensuring food and 
nutrition security of the present and future generations of our vast 
country. I have no doubt that our scientists have all the skill, 
knowledge and talent needed to provide food for all. 

CJ~~It~ 
(Cbaturanan Mishra) 

President, ICAR Society and 
Minister for Agriculture 
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The Mandate of the 
Indian Council of Agricultural Research 

(~ To plan. undertake. aid. promote and co-ordinate education. research 
and ~s application in agricu~ure. agrolorestry. animal husbandry. fISheries. 
home science and allied sciences. 

(i~ To act as a clearing house of research and general information relating to 
agricu~uro. animal husbandry. home science and allied sciences and 
fisheries through its publications and Information system. and inst~utlng 
and promoting transfer 01 technology programmes. 

(iii) To provide. undertake and promote consu~ancy serviCes In the fields of 
education. research. training and dissemination of information in 
agrlcufture. agroforestry. animal husbandry. fisheries. home science and 
allied sciences. 

(i1l) To look Into the problems relating to broader areas of rural development 
concerning agricu~ure. including post-harvest technology. by developing 
co-operative programmes wnh other organizations such as the Indian 
Council ot Social Science Research. Council of Sclenl~lc and Industrial 
Research. Bhabha Atomic Research Centre and the universnles. 

(11) To do other things considered necessary to analn the objectives of the 
Society. 





1. Introduction 
- -- --- - - - -

- - --- - -- --

DARE 
The Department of Aglicullural Research 

Clnd Education (DARE) was established in the 
Ministry of Agliculture in December 1973. The 
subjects allotted to the DARE as per the Govern
ment of India (Allocation of Business) Rules are 
specified in Appendix 1. 

The Indian Council of Agricultural Research 
(lCAR) is an autonomous body under the De
partment of Agl-icullural Research and Educa
tion. The Secretary to the Government of India 
in the DARE functions as the Director-General 
of the ICAR. The FinanCial Adviser of the DARE 
is the Financial Adviser of the ICAR. Generally 
single-file system is followed between the DARE 
and the ICAR. 

The DARE has 10 Group A. 14 Grollp B. 15 
Grollp C and five Group D employees. 111e 
recruitment LO the posts in GroupsA. Band C is 
being made centrally. either through the De
pn rtment of Personnel and Training or through 
the Department of Agriculture and Cooperation, 
clepending on the level of the post. The DARE 
makes direct recnlitment only to Group D posts. 
S uch recruitmenls are being made in accor
dance wilh the orders of the Government of 
India regarding reservations [or scheduled 
c<'\sles. scheduled tr-ibes and other backward 
classes. Presently the DARE has seven sched
uled casle employees and one scheduled tribe 
e mployee. 

A detailed break-up of the posts and names 
of the importnnt functionaries is given inAppen
d lx 2 ancl that of financial requirements in 
Appendix 3. 

is the apex organization at lhe nalionallevel for 
the promotion of Science and Technology 
Programmes in the areas of agricullural re
search and education. 

The ICAR was selup on 16 July 1929 as a 
Registered Society under the Societies Registra
lion Act. 1860. on the recommendations of the 
Royal Commission on Agriculture (Appendix 1). 
Il was reorganized twice-in 1965 and 1973, The 
headquarters of the ICAR is located at KI;shi 
Shavano New DeIhL 

The Minister of AgI;cullure is the President 
of the ICAF. Its principal executive officer is the 
Director-General. He is also the Secrelary lo the 
Government ofIndia in the Department of Agri
cultural Research and Education. 

The General Body is the supreme authority 
of the lCAR, It is headed by lhe Minister for 
Agricullul'c. Government of India. Its members 
are the Ministers for Agriculture. Animal Hus
bandry ()nd Fisheries, and senior officers of 
VUlioliS state governments. represenlatives of 
lhe Parliament. induslJY. educational institutes. 
scientific organizations and farmers (Appendix 1). 

The Governing Sody (Appendix 2) is lhe chief 
executive and decision-making aulhOlily of the 
ICAR. It is headed by the Director-General. It 
conSists of eminent agricultural SCientists, edu
cators, legislators and representatives of farm
ers, Its present strength is 23 members. 1l is 
assisted by the Standing Finance CommiUee 
(Appendix 3). Accreditation Board (Appendix 4). 
Re~ional Committees (Appendix 5). Policy and 
Planning Committee , several Scientific Panels 
and a Publications Committee. 

The Director-General of the JACR functions 
leAR as the Principal Adviser to the Gove rnment of 

The India n Council ofAgricultu rul Research Ind ia ill a ll malle I'S concerning research and 
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ed ucatio n m agricul ture, animal h us bandly and The I CAR also sanctions research projects to 
fIsheries. natioilal professors, national fellows and 

In scientific matters, the Director-General is emeritus scientists, whos~lCxist\in& strength is 
assisted by eight Deputy Dlrectors-General- given in Appendix 13. Research programmes are 
each in charge of (i) Crop Sciences, (ii) Horticul- given the required thrust by holdingl'ivorkshops, 
ture, (iii) Soils, Agronomy and Agroforestry, (iv) seminars, summer institutes etc. The details of 
Agricultural Engineering, (v) Animal Sciences, the summer mstitutes or short courses are 
(vi) Fisheries, (viO Agricultural Education, and given in Appendix 14. 
(viit) Agncultural Extension. The DDGs are re- For higher education in agriculture and al
sponsible for the institutes and projects in their lied fields, the ICAR has four deemed universi
respective fields. The senior officers posted at ties, viz .. Indian Agricultural Research Institute, 
the headquarters are listed in Appendix 6. Indian Veterinary Research Institute, National 

The ICAR receives funds from the Govern- Dairy Research Institute and Central Institute 
ment of India and from the proceeds of the of Fisheries Education, which undertake spe
Agricultural Produce Cess. cialized training mainly at the post-graduate 

It is the endeavour of the lCAR to develop level. The National Academy of Agncultural Re-, 
technologies and to disseminate knowledge to search Management (NAARM) of the ICAR Im
the farming community not only for increasing parts training to new entrants in the Agricul
yield levels of crops but also for alleviatmg its tural Research Service (ARS) and orientation to 
economic status. The ICAR has established 9 scientists and administrators. 
National Research Centres dunng the Eighth The ICAR also promotes research, education 
Five-Year Plan, upgraded the Directorate on and extension education through 28 state agri
Pulses to an Institute, and the All-India Co- cultural universities along WIth a Central Agri
ordmated Research Project (AICRP) on Biologi- cultural University for North-Eastern Hills Re
cal Control as well as that on Maize to a Project gion, by providing financial assistance in differ
DIrectorate, initiated the National Institute of ent forms (Appendix 15). 
Animal Nutrition and Physiology, National Re- For effective communicatIOn of research find
search Centre on DNA Finger-printing, Network ings among the farmers, the ICAR maintains an 
on Ammal Genetic Resources, Crop-based Ani- effective network of 261 Krishi Vigyan Kendras 
mal ProductIon System and Embryo Transfer. and 8 Trainers' Training Centres (Appendix 16) 
The National Research Centre for Women in along with 8 Zonal Co-ordmating Units (Appen
Agnculture for developing and testing women- dix 17). 
specific technologIes attumng to the New Eco- The total sanctioned as well as existing 
nomic Policy was also approved. The Publica- strength of employees of the ICAR system m
tions and InformatIOn Division of the ICAR was eluding that of scheduled castes and scheduled 
upgraded to the level of directorate. the Direc- tnbes is given in Appendix 18. 
torate of Publications and Information on Agri- The ICAR also has 9 incentive schemes in 
culture. different categories to award its meritorious 

The research set-up includes 45 Central scientists (Appendix 19). 
Institutes (AppendIx 7), four National Bureaux Thus with an extensive network of research 
(AppendIX 8). 10 Project Directorates (Appendix infrastructure, backed by excellent teams of 
9). 30 National Research Centres (Appendix 10), scientists and other employees, the ICAR is 
and 86All-India Co-ordinated Research Projects making rapId strides in the field of agricultural 
(Appendix 11). Apart from financing research· research-poised and determined in this Golden 
schemes through the United States-India Fund, Jubilee year of Indian Independence to lead 
13 externally aided projects are in operation India ahead in the Twenty-fIrst Century. 
(Appendix 12). 
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Overview 

In the golden jubilee year of Independence, 
the country can be proud of achievements in the 
field of agriculture. Mahatma Gandhi mentioned 
as far back as 1930 that Indian Agriculture will 
continue to stagnate unless brains and brawns 
are married in the countryside. This could be 
achieved only after Independence when India's 
first Prime Minister PtJawaharlal Nehru said in 
1948, "Everything else can wait but not agricul
ture". He initiated a process of institu tion build
ing, introduction of science and technology in 
various facets of production, and promoted prac
tices of improved management. 'The introduc
tion of improved varieties that respond well to 
good irrigation and soil fertility management led 
to the realization of enhanced productivity and 
production. The foodgrain production increased 
from about 50 million tonnes in 1950-51 to 
approximately 190 million to~nes in 1996-97. 
The yield of wheat and potato increased nearly 
9 tImes since 1951, maize 6 times, and rice, 
sugarcane, cotton and sorghum 3.5 times. A 
record in agncultural export was achieved dur
ing the year 1996-97 by earning about Rs 77.77 
billion worth of foreign exchange in addition to 
more than $ 1 billion earned through export of 
fish and sea-foods, 

The Second International Crop Science Con
gress (ICSC-II) was held from 17to 24 November 
1996 at New Delhi. Jointly organized by the 
lCAR and the National Academy of Agricultural 
SCiences, the Congress was attended by about 
1,500 delegates from more than 70 countries, 
including the eminent stalwarts such as Nobel 
Laureate Dr Norman E. Borlaug, Dr M. S. 
Swaminathan, Dr Edouard Saouma, Dr Ismail 
Serageldin, Dr G. S. Khush, Dr Maria Jose de 
O'Zimmermann and Dr W. J. Peacock. The 

INTRODUCTION 

-----~---------------~~~ 

Congress was inaugurated by the Hon'ble Presi
dent of India, Dr Shankar Dayal Sharma. The 
inaugural function and other related events 
were given wide coverage by media, A daily 
newspaper SasyaShyamala brought out during 
the Congress and a book 50 Years of Crop 
Science Research in India receIved wide appre
ciation. The leSC-II reviewed the current status 
of the food security, agricultural sustain ability 
and environmental health, and analysed the 
role of science in ensuring food and nutritional 
security for the mankind. The various presen
tations and discussions revealed that the world's 
natural resources, if managed suitably, should 
be able to meet the food demand towards the 
year 2020 A.D. and beyond. Judicious harness
ing of new and emerging technologies hold great 
promise for alleviating hunger from the face of 
the earth. 

One of the important achievements of the 
year was commissioning of world's largest 
genebank at NBPGR. New Delhi with the 
capacity of 1 millio.n samples. It was inaugu
rated by the Hon'ble Vice-President of India. 
Shri K R Narayanan. 

On the basis of the trends in the consump
tion level and pattern, the estimated total re
quirement of foodgrains for India is at 220.5 and 
243.2 million tonnes for 2001-2 and 2006-7 
A.D. respectively. Its break-up would be 94 and 
103.5 million tonnes rice, 75.7 and 84.3 millIon 
tonnes wheat. 32.6 and 34.4 million tonnes 
coarse cereals, and 18.4 and 21.5million tonnes 
pulses for the two periods respectively. Future 
increases in the production offood and non-food 
agricultural commodities have to be achieved 
essentially through increase in per unit pro-
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dUCtiVlty. Therefore our primary focus of agri
cultural research has to be on technologies that 
can increase the productivity per unit area 
based on the concept of integrated resource 
management at farmer's level. 

Evaluation of plant and animal genetic re
sources' and their conservation becomes the 
main thrust of the research mandate. Collec
tion, characterization, evaluation, documenta
tion and conservation of plant genetiC resources 
is a very important activity for maintaining 

. biodiversity and broadening the genetic base of 
the improved modern varieties to increase unit 
productivity. Dunng 1996-97 more than 657 
accessions of various agri-horticultural crops 
were collected from different parts of the coun
try including North-Eastern Hills. Under the 
programme of the exchange of germplasm, 
28,122 samples of different agri-horticultural 
crops were received from 18 countries, includ
ing IRRI and CIMMYT. 

National Genebank received 5,121 
germplasm accessions of various agrihorticul
tural crops for long-term conservation. As a 
support to this activity, the National Research 
Centre for DNA Finger-printing was established 
during the year and it has started characteriza
tion of a number of crop plants and animals. 
This facility has been linked to three bureaux of 
the Council, i.e. NBPGR, NBAGR and NBFGR. 

Varietal Improvement 
In rice eight new vane ties CNidhi', 'Pusa 

677', 'ASD 19', 'ADT 42', 'PMK 2', 'TPS 3', 
'Shyamla' and 'Purnima') and two new hybrids 
(,CORH l' and 'PHB 71') were released. Under 
wheat-improvement programme, 'Ganga' was 
released for irrigated late-sown conditions of 
North-Eastern Plains Zone and 'DDK 1001' for 
irrigated timely-sown conditions of Peninsular 
Zone. 'DDK 1001' is the first semi-dwarfvariety 
ever released anywhere in the world. Wheat 
Workers' Workshop identified three Triticum 
aestivum varieties and one T. ·durum variety for 
release in favourable environment and five T. 
aestivum varieties for suppressive environment. 
A catalogue of wheat varieties was released with 

4 

charactep'zation of 153 varieties so far released 
.~ 

by the Central Variety Release Com.mittee. 
In barley three varieti~ (,Rill 2t503', 'RO 

2508' and 'BCU 73') were released. '!)yo maize 
hybrids ('KH 5981' and 'KH 5901') wer~ released 
for cultivation, whereas five hybrids were noti
fied provisionally. They have built-in tolerance 
to major diseases and pests. In sorghum grain 
hybrid 'CSH 15R' was released for rabi season in 
addition to grain variety 'Sel 3' (for rabQ, and 
'DSV 3' and 'JJ 938' (for khartfJ. The chapati
making qualities of 'CSV 15', 'SPY 1025' and 
'CSH 9' were found to be superior in taste, whiter 
in colour and better in puffing. A multicut 
fodder hybrid 'PCH 106' with 70 tonnes green 
forage/ha in 3 to 4 cuts was identified for 
release. 

In pearl millet two new hybrids CRHB 58' 
and 'Pus a 444') were released for general culti
vation for all pearl millet-growing areas of the 
country. Two varieties of finger millet, and one 
each of little millet, foxtail millet and kodo 
millet were released. 

Underutilized Crops Programme developed 
improved technologies for crops with future 
promise such as pseudocereals, job's tears. 
minor pulses and legumes, minor oilseed plants / 
trees. Over 1,800 accessions of underutilized 
crops were evaluated. In ricebean 'RBL 6' and 
in fababean 'Vikrant' varieties were released. 

Among forage crops, three varieties of sor
ghum, one variety each of fodder cowpea, 
fenugreek, lucerne, guinea grass, ricebean, 
shaftal, oat, teosinte and maize were released 
in addition to two each for gobhi sarson and 
fodder guar. 

In pulses, chickpea variety 'DCP 92-3' was 
released with a yield potential of 20-25 q/ha for 
North-Western Plains Zone. Genotypes for low 
temperature tolerance were identified. In 
pigeon pea a ne'Y hybrid 'RAUPH 9406' recorded 
44.3% more yieid over the best check 'Pusa 9'. 
1\vo varieties each for mungbean and urdbean 
were identified for pre-release seed mUltiplica
tion. A bold-seeded rust-resistant lentil variety 
'DPL 62' was identified for release in North
Western Plains Zone. 

Among oilseeds the protocol for efficient 
and novel methods of inducing multiple shoots 
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from somatic embryos rather than one-to-one Biological Control 
direct conversion of somatic embryos to seed- CompoLetis chLorideae and Diadegma 
lIngs was developed in groundnut. High yield- argenteopilosa were reared successfully in the 
ing advanced cultures were identified for rainfed laboratory host, Corcyra cephalonica. An artifi
areas. Two new sunflower varieties (,AKSF 9' cial _diet with cabbage leaf powder as phago
and 'PKVSH 27') were released; 44 new acces- stimulant proved good for rearing Spodoptera 
sions of toria and 16 of yellow sarson were litura. Some fungal antagonists were isolated 
collected from Himachal Pradesh and Punjab; from sunflower and rice ecosystems. Seventy
and two new varieties of mustard were identified six shipments of parasitoids and 12 shipments 
for release. Sustained efforts for improvement of of host cultures were sent to co-ordinating cen
quality traits have opened new opportunities to tres and other research organizations for field 
improve the status of oil of rapeseed-mustard. trials and experimentation. Agronomic prac-

Four improved varieties of soybean ('Ahilya tices were perfected to use bio-control measures 
1', 'Ahilya 2', 'Ahilya 3' and 'PK 1042') were for checking pests in sugarcane. cotton, 
released. pigeonpea, chickpea, fruit crops, vegetable crops 

Anumberofvarietal trials were conducted in . and for controlling weeds. 
niger for improving yield in tribal areas. In 
safflower, variety 'AKSF 68' with 5-7 days ear
liness in maturity gave better yield among spiny 
varieties. The newly developed non-spiny male
sterile line showed high combining performance. 

In cotton 23 high-yielding hybrids /varieties 
were released for cultivation in different zones. 
Complete plants were obtained from the mul
tiple shoots by repeated subculturing and in
corporation of changes in the media. The proto
col for Agrobacteriwn-mediated transformation 
utilizing Bt gene into cotton explants is being 
standardized. \ 

\ 
Four new strains of sugarcane were found 

promising in different zones. The variety 'Co 
86032' was found suitable for Tamil Nadu and 
Karnataka states. Four new FCV varieties of 
tobacco were identified for release in Andhra 
Pradesh and Karnataka. One Corchorus oLitorius 
variety and two new C. capsu!arisvarieties were 
released. 

Seed Production and Seed Technology 
A total of2,624.6 tonnes of breeder seed was 

produced during the year, covering different 
crop varieties. The overall availability of quality / 
certified seed for the farmers, after eventual 
follow-up of seed- production chain in the coun
try, now stands at about 0.7 million tonnes. 
Planting ratios for the optimization of hybrid 
seed production were standardized in pearl mil
let and sunflower hybrids. 

INTRODUCTION 

Honeybee Research 
Research on honybee has shown that there 

was resource partitioning in different ApiS spe
cies. Flora with longer corolla tubes are availed 
by Apis meWfera in comparison with small
flowered plants liked by Apis indica. Apple or
chards need eight colonies per hectare for polli
nation to achieve average fruit set of 48%, 
whereas in Kiwi-fruit the fruit -set was increased 
to 67-970/0 by plaCing bee colonies for pollina
tion. Intensive bee pollination has also shown to 
increase seed-set in hybrid sunflower. 

Pest Control and Pesticide Residues 
No detectable residues of chlorpyriphos were 

present in tobacco leaves, indicating that it can 
be safely recommended for control of pests on 
tobacco. Repeated and excessive spraying of 
insecticides should be avoided in grapes and no 
spray is to be given 1 month before harvest of 
mango fruits. Most of the 2,500 samples of 
fruits and vegetables analysed had pesticides 
within the permissible limits. Sorghum as screen 
around maize fields was found effective in re
ducing parakeet damage to ripening maize in 
Punjab. Seven entomogenous nematode spe
cies belonging to two genera. Heterorhabditis 
and Steinernema, were found to be effective 
against other soil insect pests like cutworms 
and wireworms, giving up to 80% mortality. 1\vo 
deep ploughings after harvest of summer fodder 
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crop mAugust exposed the white grubs to preda: 
tory birds and reduced the grub population by 
70%. 

Horticulture 
In mango several hybrids were developed 

wIth export potential, regular bearing and late 
harvesting. In banana two improved culUvars 
('Karpuravalli' and 'Monthan') were selected for 
low input condItions. A hybrid banana 'H g' 
developed at Kanara was found highly promis
ing. In grape 'Flame Seedling', an introduction 
from CalIfornia, was identified for 10-day late 
npening ilnd better fruit quality than 'Perlette' 
for cultivation in Punjab. Thirteen hybrids were 
selected for theIr fruit quality, table purpose, 
JUIce and wine-making. Rough lemon 'Austra
ha' was found highly tolerant to salt. A high
yielding, disease-tolerant acid lime selection, 
'Sai Sharbati', was supplIed to the growers. In 
orchards drip irrigation was found superior to 
spnnkler irrigation. Fungicides have shown 
complete inhibitory effect on apple scab. A high
YIelding selection of guava, 'CISH-G 1', has deep 
red fruIts with attractive shape for export. An 
early-bearing ber, 'CHES 1', was identified for 
release. In Annona an improved hybrid 'Arka 
Sahan' was developed. 'H 7' is a promising 
hybrid of pineapple. In papaya a hybrid 'CP 81' 
was identified for high yield and quality. 'PKM 3' 
sapota was released. 

Modified atmosphere packaging (MAP) tech
nology was found to increase the keeping qual
ity up to 1 month in mango, banana and citrus 
fruits. On-farm storage technology for fruits 
and vegetables using evaporative cold cham
bers was standardized at different agroclimatic 
locations. Technology for low-cost preservation 
and processing of fruits and vegetables was 
developed. Several innovative products were 
also developed and standardized. 

In vegetable crops one hybrid and five vari
eties of brinjal were identified for release. In 
tomato one hybrid and three varieties were 
identified. 'Pusa Hybrid I' was identified in 
pumpkin. Two varieties of chilli. and one each 
of bittergourd and okra were also identified for 
release. 

In potato a new technique for germplasm 
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distributio'i) has been evolved by nutrient 
incapsulating in-Ifitro nodal cukBngs!in ~odium 
alginate to avoid spoilage during trctns~t. The 
encapsulated propagule can be regener¥,ed on 
incubation under light. Fourteen potato hy
brids were developed possessing different char
acteristics. Several potato-based cropping sys
tems were identified, giving income ofRs 30,000 
to Rs 47,000 per hectare. Eco-friendly biocontrol 
schedules could save potato crops from dis-
eases and pests. . 

Five Improved varieties of cassava were iden
tified for short d~ration and higher tuber yields. 
A motor-driven chipping machine has been fab
ricated as an improvement over the pedal
operated chipping machine. Three high-yielding 
hybrids have been identified in yams. In taro 
seven hybrids recorded fairly good yield. 

A new edible fungus Neopaxillus 
echinospermum growing on the upper hills of 
Assam was recorded for the first time in India. 
Two high-yielding strains of Agaricus bitorquis. 
'NCB 6' and 'NCB 13', sh_owed superiority in 
fruit-body quality and size of mushroom. Coir 
pith has proved as a promising viable casing 
medium for button mushroom cultivation. Thirty 
species of oyster mushroom have been tried for 
year-round cultivation. A large number of agro / 
agro-industrial wastes were tested as a sub
strate for oyster mushroom cultivation. 

Floriculture 
Three promising rose hybrids have been 

identified for release. Four hybrids of gladiolus 
were found promising. A new variety of chrysan
themum ('White Charm') was released at 
Lu ckn ow . In China variety of aster, 'Kamini' and 
'Purnima'. proved promising at Bangalore. Four 
varieties of gerbera, viz. 'Tropical Panama', 
'Pendora', 'Carona' and 'Lud ukimari', were found 
promising for commercial cultivation. 

Plantation Crops 
'Philippines Ordinary' was found superior 

and was recommended for commercial cultiva
tion in the West Coast, including Konkan region, 
and East Coast (Andhra Pradesh and West 
Bengal). Cultivating coconut with organiC ma
nures gave higher nut yield. A nitrogen-fixing 
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bacterium, Befjerinckia indica, was grown in coir 
pith in combination with farmyard manure and 
sOlI to produce a biofertilizerfor coconut. ELISA 
test was developed to detect root-wilt in coco
nut. In oilpalms plantlet development from leaf 
calli was achieved through both somatic em
bryogenesis and direct organogenesis. Tenera 
hybrids recorded highest yield in farmers' fields 
m Andhra Pradesh. 1\venty four new cultivars 
of cashew were clonally multiplied and added to 
the National Genebank. A hybrid cashew has 
been Identified for higher yield. 1\vo high
vieldmg varieties of arecanut, 'Cal IT and 'SAS 
g', were released for Andaman islands and hilly 
area of Sirsi respectively. 

New high-yielding varieties of spices belong
ing to ginger (,IISR Varada'). turmeric I (,IISR 
Prabha' and 'IISRPratibha') and cinnamon ('IISR 
Navashree') were released by the IISR. Calicut. 
Micropropagation protocol clones of cinnamon, 
camphor and several herbal spices were devel
oped. 

Protoplast Isolation and regeneration of cal
lus was achIeved in Piper colubrinum. Nine 
cardamom collections with high volatile oil were 
Identified. Three high-yielding cultlVars were 
Identified in black pepper. A new coriander 
vanety 'RCr 20' was recommended for south
eastern Rajasthan. 

Soils 
The soil-resource maps of 8 states were 

digitalized and thematic maps on important soil 
parameters such as soil depth, texture, pH, 
erosion and drainage were prepared. Mulching 
through intercropping of sunnhemp as a green
manure crop in maize proved highly efficient in 
reducing run-off and soil loss on slopy lands and 
in improving crop yields. Optimal farm plans 
with improved technologIes were developed [or 
small and medium farm groups in outer 
Himalayas to maximize farm income and mini
mize soil loss. Vegetative barriers were assessed 
for soil and water conservation on slopy lands. 

A technology of integrated plant-nutrient 
supply and management system for sustainable 
productivity of soybean-wheat cropping system 
covering 4 million ha area ofthe black soils ofthe 
country, was developed. Sulphur status of 
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Indian soils showed deficiency from 11 to 64% in 
different soils. Red and laterite soils of 
Chhotanagpur in Bihar showed 58% deficiency. 
Widespread deficiency of zinc has also been 
indicated. Integrating organiC manure (FYM) 
with recommended NPK fertilizer doses sus
tained higher level of productivity while main
taining soil fertility in most of the cropping 
systems. Phospho compost was produced using 
different organic wastes, supplemented with 
small amount of cattle dung, soil. manure, 
compost and slurry of Mussoorie rock phos
phate. 

The system of broad furrow and ridge was 
" developed for shallowVertisols to conserve mois
ture. It helped in excellent growth of pigeonpea 
,in ratnfed areas. 

Highly promIsing cropping systems were 
developed and recommended for different eco
systems. Sunflower is gaining ground in Indo
Gangetic plains ofHaryana, Punjab and parts of 
western Uttar Pradesh. At Ranchi, agroclimatic 
conditions revealed that it is not useful to sow' 
rice beyond second fortnight of July, as the late
sown crop will experience a moisture-stress 
during reproductive stage and was prone to 
higher disease intensity. In Brahmaputra diara, 
intercropping rajmah in sweet potato increased 
the yield by 38.5% over sole crop of sweet potato 
and 36.6% over sole crop of rajmah, whereas in 
Ganga diara three hand-weedings and hoeing 
behaved alike m wheat: the chemICal methods 
were superior. In soybean highest grain yield 
was recorded with the use of herbicides. Neem
cake + Trichoderma viride could mhibit the 
germination and seedling vigour of Phalaris. 
Marigold grown in association with Parthenium 
reduced the latter's heIght and root length. 

Water Management 
Artificial recharge of ground water is one of 

the promising options to augment the depleting 
groundwater in over-exploited regions. At 
Ludhiana it was possible to recharge aquifer by 
1,144 m of run-off water in one season through 
one cavity well. A collaborative ICAR-MNES 
Network Project on performance, evaluation 
and optimal utilization of water of solar photo
voltaic pumping system is under operation at 10 
centres. 
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The Project Directorate (Water Management) 

has been shifted from Rahuri to Patna. 
For the efficient use of sodic or alkaline 

waters, passing water through gypsum-beds is 
essential. Yield improvemenl of 3 to 16 times 
was observed in pearl millet with gypsum appli
cation. Gypsum beds improved yields of paddy 
and sorghum by 20 to 30%. The technique of 
abstraction offreshwater floating over the saline 
ground waters in the coastal sandy soils was 
successfully adopted by farmers. 

Rice variety 'CSR 13', with long slender grain 
and better cooking quality, has been recom
mended for salt-affected soils throughout the 
country. Considerable saving of irrigation water 
as well as increase in economic returns were 
obtained by introducing water-efficient crops 
such as oilseeds, pulses and vegetables m tradi
tional cropping systems. 

Farm Implements and Machinery 
To sustain productivity in rice-wheat sys

tems a strip-till-dnll was developed at the PAU, 
Ludhiana,_ arid no-till-drill at the GBPUAT, 
Pantnagar. Both the drills are operated by 35 hp 
tractor and can sow wheat dIrectly in fields 
where paddy has been grown earlier. The Punjab 
government is subsidizing this drill. A six-row 
manually operated paddy transplanter is being 
manufactured and is getting popular. CRIDA 
has developed an animal-drawn dlill plough 
with various attachments, costing around Rs 
1,000. The Government of Andhra Pradesh is 
subsidizing the cost by 50%. A high-capacity 
multIcrop thresher developed at the ClAE, 
Bhopal, is able to thresh soybean, sunflower, 
Bengal gram and wheat. A six-row manual mat
type paddy transplanter and self-propelled reaper 
have also been developed at the CIAE. The 
institute supplied 1,200 prototypes of improved 
implements to farmers, private parties and gov
ernment institutions. The IISR, Lucknow, has 
developed a sugarcane sett-cutter planter. 

A high-capacity groundnut decorticator has 
been developed and tested at Bhopal. At Udaipur 
a hand - and power -operated garlic bulb-breaker 
was developed, tested and released for manu
facture. A mini dal-mill suitable for pigeonpea 
and greengram was developed at the PKV, Akola, 
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and re~ased for manufacturing. Soy-whey has 
been used as fermentation medil)m and a poha 
reCipe with 8.75% protein41as tYeeI:} developed 
using puffed rice. A pilot plant was f~bricated at 
the PKV, Akola, to process kaghzi liITre waste for 
production of citric acid granules. A laboratory
scale rice polisher was developed at the !ARl, 
New Delhi. Several designs of low-cost green
houses have been tested. Energy use patterns 
for major crop rotations, fruits, dairy and poul
try products have been studied for saving en
ergy. Low-cost diesel engine safety device and 
energy-effiCient reflex valve have been devel
oped at the PAD, Ludhiana. 

A solar-energy based onion-flake dehydra
tion plant of 100 kg per batch capacity was 
developed in SPRERI, Vallabh Vidyanagar, 
Gujarat, and was usedfor'Nasik'variety. SPRERI 
has also developed a 20 kW capacity rice husk
based gasifier system for power generation. Air
dried mango leaves, chopped rice straw and 
soybean straw were successfully utilized as 
slurry absorbent for compo sting. 

A procedure has been developed to estimate 
run-off from daily rainfall data. A network of 
subsurface clay tile drainage system was devel
oped for tea plantations in north-eastern India. 
It eliminated the problem of maintenance and 
increased the tea yield by 30%. A package of 
practice for Kusumi broodlac as well as sticklac 
production on kusum host has been developed, 
providing multifold increase in profitability com
pared with traditional practices. A continuous 
lac scraping machine has been developed at the 
ClPHET, Ludhiana. 

The CIRCOT, Mumbai, conducted trials on 
pure Indian cotton varieties for the production 
of combed yarns. A shell fish by-product, 
chitosan, was used for pretreatment of cotton to 
make it receptive to lac dye. 

Animal Sciences 
The project to evolve a national milch breed, 

'Frieswal', capable of producing 4,000 kg milk in 
a mature lactation of 305 days, is yielding good 
dividend. So far 119,010 doses from 35 bulls 
(Frieswal 32 and Sahiwal 3) were frozen and 
67,755 doses distributed to various military 
farms for breeding this genotype. Under the 
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Indigenous Breeds Project, the Germplasm Unit 
distributed 2,050 doses of On go Ie bull semen to 
vanous herds. In buffaloes, 34,983 doses of 
semen were frozen from elite young bulls. Dif
fenmt breeds of sheep are being improved 
through selection and inter-se mating for wool 
and mutton production. 

Emphasis is being given for improvement of 
goat through farmers' participation. Superior 
bucks were provided in adopted villages for 
breed-improvement programme. The farmers' 
participation in the adopted villages has been 
highly satisfacatory. To improve production 
under Indian condition, seven genotypes were 
generated through AICRP on Pigs, which are 
under test. On the basis of a wide survey of 
population in North-Eastern Hill states, mithun, 
was classified into two breeds, namely 
'Arunachalees' and 'Nagamees'. In poultry, 
many pure indigenous stocks excelled their 
crosses in respect to fertility and hatchability. 

A data bank on animal genetic resources 
was developed on livestock breeds recording 
their stock management practices, physical char
acteristics, performance traits and breeding 
farms. Observations on socio-economic status 
of yak farmers, their husbandry practices, types 
of yak etc. were recorded under a pilot survey on 
yak of Arunachal Pradesh. Molecular genetic 
and immuno-genetic characterization of farm 
animals was also undertaken. lThe blood group 
system of mithun closely resembled that of 
cattle. A major network project for strengthen
ing the NBAGR has become operational during 
the current year. 

It has bt7en decided to locate animal compo
nent of National Research Centre on DNA 
finger-printing at the National Bureau of Ani
mal Genetic Resources (NBAGR). The compo
nent on ex-situ conservation of breeds of live
stock has been strengthened in the Bureau in 
association with species institutes. 

A large-scale national survey conducted 
among cattle and buffaloes in 22 states indi
cated prevalence of brucellosis in 1.7 and 2.3% 
animals respectively. A general-purpose 
computer-based disease-forecasting system was 
developed. The viral agent responsible for a new 
emerging viral disease, infectious body hepatitis 
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(IBM). commonly ~own as 'Leechi disease'. 
occurring in broiler farms in Uttar Pradesh, 
Andhra Pradesh and Haryana was isolated and 
successfully grown in cell culture. Brucellosis 
ELISA kit is now available for testing more than 
0.15 million animals and will be released through 
the national network. This indigenously devel
oped ELISA kit has a good commercial potential. 
A vaccine against Babesia bigemina was pro
duced by MASP culture technique. Cost effec
tive techniques were developed for the treat
ment of ailments of musculo-skeletal system. 
nerves and bone fractures. A major success was 
achieved in tendon reconstruction. Different 
grafts and implants were successfully used; 
however. carbon fibres proved superior to all. 

The high-security animal-disease laboratory 
(P-5 facility) at Bhopal is nearing completion at 
a cost of Rs 300 million. 

A National Institute on Animal Nutrition has 
been established at Bangalore with the major 
mandate to initiate basiC research in biotechnQ
logical approach: (i) to release energy from crop 
residues (plant cell-wall) by microbial interven
tion to break lignocelluloses into carbohydrates; 
and (ii) to separate incriminating factors from 
oilcakes. oilmeals and tree leaves in order to 
make available bound protein for livestock feed. 

A balanced concentrate ration was formu
lated using mustard-cake. rice chun~ rice grit 
and pulse chun~ which are by-products of main 
crops. To spare cereal grains for human con
sumption. low-grain and grainless diets w~re 
developed for livestock consumption. 'In poul
try. neem kernel-meal, a protein-rich by
product of neem oil extraction industry. was 
successfully utilized in the diet of layer hens 
without any adverse effect. 

A new large dairy plant run on commercial 
lines jointly by NDDB and NDRI was commis
sioned during the year in order to provide hands 
on training to dairy managers and technologists 
for upgrading their working skill in management 
of new technologies. 

Microwave technologywas successfully used 
for manufacture of ghee from high-fat cream/ 
butter. Microwave treatment causes the least 
damage to water-soluble vitamins in milk. 

The NRC on Equines has developed a field-
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oriented immunostick ELISA kit for the detec
tion of EHV-l and EHV-4 antibodies for better 
management oflatent infection in thoroughbred ~ 
horses. 

The NRC on Camel has generated scientific 
data on Indian camels. especially genetic re
sources. calf mortality. camel genetics and breed
ing. draughtability. nutrition. reproduction. 
physiology. milk and hair. and behaviour. 

The NRC on Yak has been undertaking ge
netic resource survey programme for yaks. In 
the NRC on Mithun. necessary infrastructure is 
being developed for unsiertaking basic and ap
plied research on mithun. 

Fisheries 
Artificial insemination of tiger prawn has 

been achieved and thus the country is many 
steps ahead in solving the problem of spawning 
of unfertilized eggs due to non-mating and non
deposition of spermatophores. 

A comprehensive survey of impact assess
ment due to shrimp farming has been launched 
in N ellore district in Andhra Pradesh and several 
positive socio-economic indicators were noticed. 
e.g. higher level of employment for the village 
people. increase in income and increase in the 
consumption-pattern index. As a result of the 
Supreme Court judgment, this project has been 
strengthened. 

Pen culture of giant freshwater prawn was 
undertaken successfully in tidal wetland. Le. 
bheri. This method has become very popular 
among the local bheriowners and has the poten
tial of mass-scale adoption in the coastal West 
Bengal. A viable hatchery technology of the 
giant freshwater prawn was developed and stan
dardized. A biological treatment complex for 
treatment and utilization of domestic sewage 
comprising duckweed and fish culture system 
was established. A feed comprising groundnut 
cake. roasted soybean meal. rice bran. fish 
meal. vitamin-mineral premix and an attractant 
was formulated for grow-out carp culture. Feeds 
for shrimps were also developed using indig
enously available raw materials. 

The Central Institute of Fisheries Education 
was strengthened to modernize the infrastruc
ture of research. teaching and training. For 
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extension of new technologies. various training 
programm~s and technology-transfer program
mes-were conducted for fishe~t;:n. f<i!mfrs and 
entrepreneurs. Consultancy services are also 
being provided to various commerCial ~mpa
nies and organizations in addition to private 
entrepreneurs. By the end of the IX plan. it is 
planned that CIFE will be largest University on 
Fisheries. 

To exploit coldwater fishery resources. tech
nologies for intensive production of fry of Him a
layan mahseer have been standardized and the 
rearing of fry and fingerlings of snow-trout on 
artificial feed is being done under cemented 
pond environment. 

To strengthen the databank on fish 
germ plasm resources of India. a compendium 
entitled Fish Biodiversity of India has been final
ized. Work on genetic improvement of carps 
through gene manipulation is also progressing 
well. 

In an attempt to improve harvesting technol
ogy. resource-specific gears for squid. quality 
fishes and prawns were identified for in-shore 
and offshore waters. A collagen-chitin mem
brane prepared was found to perform satisfac
tOrily as 'artificial skin' for covering burns and 
wounds. 

Agricultural Statistics and Economics 
The National Research Centre for Agricul

tural Economics and Policy Research was fur
ther strengthened for evolVing policy guidelines 
to job-led growth of Indian agriculture through 
pro-poor. pro-women and pro-environment tech
nologies. 

A study of 16 districts in nine states of the 
country revealed that the main constraints in 
adoption of new crop technologies were inad
equate water. lack of funds and ignorance of 
plant-protection methods. Keeping goats, sheep 
and rabbits provide additional source of income. 
The benefits of co-operative agricultural credit 
are not reaching-the small and marginal farm
ers. Preharvest forecasting of inland fish can be 
made 3 months before harvest. Studies made 
on public expenditure by centre as well as states 
on research and education concluded that larger 
share of national resources are needed for Bihar. 
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Madhya Pradesh, Orissa, Uttar Pradesh and 
West Bengal. Another study on policy analysis 
for sustainable resource use in rice-wheat crop
ping system showed that the conflict between 
social objective of maximizing water-use effi
ciency and the farmers' objective of maximizing 
stable income can be resolved through a sys
tems approach. Analysis of diversification of 
agriculture in Punjab suggested that gradual 
shift to the extent of 15% of the area under 
food grains by the year 2000 A.D. and 28% by 
the year 2020 A.D. would not jeopardise the 
country's food security as long as the rest of the 
states continue to grow their output at the rate 
experienced during the last decade. 

Agricultural Education 
An all-India competitive examination for 

admission to the under-graduate and post
graduate level was conducted to reduce in
breeding and promote national integration. First 
AlI-India Entrance Examination for committing 
15% seats of the under-graduate (UG) course in 
SAU was conducted, in which 1,300 candidates 
qualified. Similarly, for the post-graduate (PG) 
courses, 800 students were selected for admis
sion in 25% seats in SAUs. 

The Second All-India Examination for ad
mission in UG courses has been announced. 
The examination is scheduled on 25 May 1997. 

Computerisation and networIhng has been 
taken up in a big way. so that the students and 
scientists could be able to have access to latest' 
information. The West Bengal University of Ani
mal and Fishery SCiences has been accorded 
recognition. Laboratory facilities were strength
ened in 14 states. Many sophisticated equip
ment have been funded by the ICAR to facilitate 
better research quality. Full 100% grants were 
given to SAUs for construction of girls' hostels. 
Fourteen SAUs were helped in establishing Com
puter Centres for use by students and faculty 
members. Modernization and computerization 
ofP.G. school libraries and renovation of hostels 
and libraries were supported in all four deemed 
universities. namely !ARl. IVRI, NDRl and CIFE. 
The government of Sikkim has agreed to trans
fer land near Majithar and Rangpoh for the 
College of Engineering and Post-Harvest Tech-
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nology, to be establishe(i as a part of central 
agricultural universities system. Support was 
also provided to 35 Centres of Advanced Studies 
in the different SAUs. A total of 850 scientists 
were trained and provided latest information in 
their areas of specialization. Training 
programmes on hybrid technology for rice, mil
lets. pulses, oilseeds, cotton and forage crops 
were conducted. 

The National Dairy Research Institute. 
Karnal, a deemed university. offers academic 
programmes both at under-graduate (B. Tech. 
in Dairy Technology) and post-graduate (Mas
ters and Ph.D. programmes in Dairying) levels in . 
the field of Dairy Science and Technology. 

The Agricultural Human Resource Develop
ment Project launched with the assistance of 
the World Bank is being implemented in three 
states, viz. Andhra Pradesh, Haryana and Tamil 
Nadu, and their respective state agricultural 
universities (APAU. Hyderabad; CCS HAU, Hisar; 
TNAU, Coimbatore, and TNVASU, Chennai). 

Accreditation Board was constituted by the 
Council in place of Norms and Accreditation 
Committee, to advise the Council {Q in evaluat
ing standards for accreditation of colleges and 
institutions. and (il) in evaluating academic 
programmes and periodically assessing the 
course curriculum to maintain standard of ag
ricultural education in the country. 

The agreement for overseas training has 
been signed with FAO and about 80 faculty 
members/scientists would be sent abroad for 
training in different areas during this financial 
year. 

The Third Deans' Committee Report has 
been submitted and the recommendations have 
been sent to all the Vice-Chancellors. Apart 
from increasing the practical training to 50% of 
the course work, a Rural Agricultural Work 
Experience (RAWE) has been proposed for a 
period of 6 months as an integral part of the 
graduate degree. This is in operation in a few 
universities but will be implemented in all the 
SAUs in IX Five-Year Plan. The Council will bear 
50% of the fund requirement of this activity. An 
attempt has been made to have a uniform 
course curriculum to facilitate movement of 
teachers and students among SAUs. This will 
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improve academic standards and reduce in
breeding. 

The Best Teacher Award has been instituted 
by the Council with the objectives to provide 
incentive and encouragement for good teaching, 
to recognise outstanding teacher and also to 
promote the art of teaching, leading to academic 
excellence and improvement of Department/ 
Faculty /Institution and other seats of higher 
learning and teaching. All the teachers/scien
tists/extension specialists working under uni
versities shall be eligible to apply. The Council 
has awarded Best Teacher Award to the teach
ers in IARI, New Delhi, TNVASU, Chennai, and 
QUAT, Bhubaneshwar, this year. 

Nutritional evaluation of various unconven
tional/lesser-known foods revealed that all the 
foods were good source of dietary fibres. To 
cater to the needs of infants and pre-school 
children of subsistence farm families, a system 
of Community Child Care Centre was intro
duced on the basis of community participation. 
Blends of red palm oil and sunflower oil were 
separately used to prepare 40 different food 
items. These can be used as a good supplement 
of vitamin ,A under rural community nutrition 
programme. 

Transfer of Technology 
At present there are 261 Krishi Vigyan 

Kendras and 8 Trainers' Training Centres. The 
Pilot Project on Technology Assessment and 
refmement through Institution-Village-Linkage 
Programme (lVLP) has been implemented at 34 
centres. In this project the methodology of agro
ecosystem analysis using PRA tools has been 
used instead of conventional questionnaire 
scheduled survey approach. About 22,000 farm 
families were selected under the IVLP. More than 
10,000 training courses were organized for the 
benefit of about 0.25 million farmers to impart 
improved technologies. The impact studies 
revealed 23 to 1000/0 adoption of different skills/ 
technologies among the trained people. About 
47,000 rural youths were trained in more than 
2,000 long-term vocational courses. In addi
tion, 1,000 training courses were conducted for 
more than 21,000 grass-root level extension 
and develoment personnel from government 
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and non-gavernment organizations. Potential 
of improved technologies was d~moqstrated in 
about 3,400 ha, involving 7,otin fafin~rs and 
field-days, farmers' fairs, Kisan goshthie~, farm 
women fairs, agricultural exhibitions, c1inical 
camps, video and film shows, and radio as well 
as 1V programmes were organized throughout 
the year. 

National Research Centre for Women in Ag
riculture (NRCWA) started functioning at 
Bhubaneshwar from April 1996. 

Research for Tribal and Hill Regions 
The ICAR Research Complex in North

Eastern Hills Region has developed promising 
cropping systems to raise the income of the 
people of this region. Intercropping of maize 
with groundnut was found most remunerative. 
Several varieties of paddy were identified to be 
promising for natural farming under wetland 
conditions. Application ofFYM and zinc sulphate 
was recommended to increase the production of 
groundnut. Neem formulations sprayed at 
silking stage and 15 days after silking resulted 
in 85% decrease in larval populations of cob
borer of maize. Timely baiting with zinc phos
phict'eresultedinreducingrodentdarnage, which 
is very high in rice-growing areas of Meghalaya. 
Various agroforestry systems, paddy-cum- seri
culture and paddy-cum-fish culture were devel
oped for valley lands. Pineapple in paired rows 
with guava and turmeric resulted in more in
come. Piggery, poultry and rabbit farming were 
recommended for mixed farming. 

Various intercropping systems were devel
oped for growing fruits and vegetables in 
Andaman and Nicobar islands. Poly-culture of 
air-breathing fishes and mullet culture prac
tices were improved by developing and popular
izing new technologies. The problem of infertil
ity in crossbred cows is being tackled. A disease
resistant bird has been identified to check the 
outbreak ofIBD in layer chicks. Forty bacterial 
isolates from mangroves are being analysed to 
find bioactive compounds. For northern hills an 
awnless high-yielding variety of wheat 'VL Gehun 
738' was identified in addition to garden pea 'VL 
6'. Mulching with pine-needles was found to be 
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as effective as one irrigation for vegetable pea in 
Uttar Pradesh hills. 

International Co~operation 
A new era of international co-operation in 

emerging new technologies and frontier areas 
was opened up with signing of agreements and 
memoranda of understanding with many coun
tries. These include the USA, Russia, Australia, 
Japan. Tunisia, Israel, Trinidad and Tobago, 
Uzbekistan. Nepal and Mongolia. The collabora
tive research with CGIAR system was further 
strengthened with signing of MoDs with the 
International Centre for LivingAquatic Resource 
Management (ICLARM). International Plant 
Genetic Resources Institute (IPGRI), Interna
tional Livestock Research Institute (ILRI) , Inter
natiqnal Irrigation Management Institute (lIMn 
and international Centre for Genetic Engineer
ing (ICGE). A work plan was signed for co
operation among SAARC countries. India con
tributed towards development funds of CGIAR, 
CABI, APAARI, NACA, CGPRT. ISTA and CHF. 
These incentives will help in the real globalisation 
of agricultural research and development. A 
demonstration farm is being established at New 
Delhi with the help of Israeli experts. 

Publications and Information 
In view of the great importance of communi

cation of research findings amdng scientists 
and farmers, the Publications and Information 
Division was upgraded to the level of directorate. 
The Directorate of Publications and Information 
on Agriculture started functioning with modern 
computerized facilities. from August 1996. 

During this period. beSides 9 regular peri
odicals, 21 titles in English and 10 in Hindi were 
published. At the time ofICSC-II, a series of new 
publications were brought ou t. The main ones in 
English are : (0 50 Years of Crop Science Re
search in India; (iO special issue of Indian Farm
ing, depicting the achievements of research in 
crop science; and (it9 a new viSion of I CAR, 
entitled lCAR : _Now and Ahead .. , , giving the 
history, growth and development ofIndianAgri
culture through ICAR and what we propose to 
do in future. Similarly. in Hindi we published 
Badalte Parivesh me Krishi Anusandhan evam 

lNTRODUCTION 

_~J 

Vikas ke Naye Aayam, Sabji Vigyan and Phal 
Vriksh Pravardhan. Special issues of popular 
periodicals were brought out on other occasions 
too, like World Food Day. XX International Con
gress on Pouley Science, when a special issue of 
Indian Farming was brought out depicting the 
achievements of Indian poultry science. The 
ICAR participated in 12 exhibitions during the 
year. The Directorate is now functionally au
tonomous and has added new dimension to 
agricultural communication. It has added a 
media unit, strengthened ARIC as a national 
informatics bureau and abstracting centre for 
FAO, UNDP and SAARC. The editorial units, 
have been strenthened and computerized. 

Perspective Plan, Administrative Reforms 
and New Initiatives 

Eighty-four perspective plan documents were 
finalized for the respective research institutes 
and centres of rCAR, giving details of research 
priorities according to the population growth 
and food demand of 2020 A.D. Forty-six docu
ments have been approved for printing. The 
objectives. roles, activities and accountabilities 
of each of the constituents of the National 
Agricultural Research System (NARS) have been 
set to put them in motion with an accelerated 
velocity. This will take care of agricultural chal
lenges of the first quarter of next century. 

The draft proposal of National Agricultural 
Technology Project (NATP) is under active con
Sideration of the World Bank. It will bring about 
Rs 8 billion worth of grant to finance the technol
ogy refinement and intervention programmes 
for minimizing regional imbalances. 

Acommittee was constituted underth~ chair
manship of Dr H. K. Jain to review the All-India 
Co-ordinated Research Projects; it has submit
ted a draft report to revamp the whole system of 
AICRPs. 

Social Audit of Research and Development 
Programmes 

To assess the impact of developments in 
agricultural research and technologies on socio
economic conditions of farmers of the country. 
especially small and marginal farmers, and to 
remove the impediments on extending the in
vestment made in agricultural sectors to the 
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intended beneficiaries, the Council has decided 
to conduct social audit of technologies devel
oped and adopted by farmers in various parts of 
the country. The social audit is being under
taken in 11 research and development 
programmes 

\ 

Agricultural Research Information System 
This project aims to bring the information 

management culture to every agricultural sci
entist, so that the person can carry out research 
more effectively, ~singmodern tools. Every cam
pus including SAUs and their ZRSs as well as 
ICAR institutes have been provided with a IAN 
server and a number of PC workstations with 
associated software packages. All KVKs and 
AICRPs have been included in the list of sites to 
be connectc;d with WAN for e-mail and other 
services. Training on day-to-day use of comput
ers has been imparted to a large number of 
officers/staff from ICAR headquarters, ICAR 
Institutes and SAUs. LANs have been created at 
the ICAR headquarters (Krishi Bhavan and 
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Krishi Anusandhan Bhavan). The lAR! has ac
cess to World Wide Web, and e-mail connectivity 
has been established at 69it{~A~in~titutes. 

Diversification, value adi:Tition anp concerns 
for sustainable agriculture, enviromHental pro
tection and globalization of agriculture would 
require necessary adjustments in our research 
prioritization and planning. Time is ripe to move 
fast to re-orient our efforts to meet future chal
lenges successfully. This eventually would en
sure a bright future for our younger generation. 
This is by no means a small task, and we must 
move, and rather move fast. The key to the 
future success would largely depend on the 
'Renewal of our National Agricultural Research 
System (NARS) - a goal towards which we all 
must aim as 'partners' in order to effect the 
much-needed change; obviously a change for 
the better. 

(R S Paroda) 
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Administration and Finance 

ADMINISTRATION 
The Director-General is assisted by the Sec

retary (who is also the Joint Secretary to the, 
Government of India in DARE), Directors of 
Personnel, Finance and Works, and other ad- ' 
ministrative officers and staff at different levels. 
The Joint Secretary (Finance) in the DARE is 
also the principal fmancial adviser in matters of 
finance of the ICAR. In matters relating to 
publications, publicity and information, the 
Director-General is assisted by a Director (Pub
lications and Information). 

In the ICAR concerted efforts were made 
towards removal of anomalies and disparities in 
the system in terms of recruitment rules, service 
conditions, pay scales of some administrative 
posts at headquarters and institutes under the 
Council. To this end, the recOlpmendations of 
the High-Power Dr K.V. Raman Committee, ap
pointed in 1995 to take up a comprehensive 
review of the ICARsystem, were furtherrefmed, 
processed and given a practical shape prior to 
placing before the Governing Body in its meeting 
held on 17 October 1996. While approving the 
recommendations relating to parity in pay scales, 
service conditions and recruitment rules in re
spect of some posts at headquarters and insti
tutes in principle, the Governing Body referred 
the other issues to a Subcommittee consisting of 
Dr Asim Bala, M.P. and Member, GB, ICAR, as 
Chairman and Shri Ramendra Kumar, M.P. and 
Member, GB. ICAR, and Dr Venketaraman, 
Member, GB, ICAR as Members, and the Secre
tary, ICAR, as the Member-Secretary. The Sub
committee has given its recommendations, to be 
conSidered further by the Governing Body in its 
next meeting. Separate Cadre Review Commit-

INTRODUCTION 

tees with the following constitution have alrea,dy 
been constituted by ICAR for cadre review in 
respect of posts and cadres in Groups 'A', 'B' and 
'C' posts of administrative category at the 
Council's headquarters and its research insti
tutes: 

A. Cadre Review Committee for Review of 
Cadres and Posts under Group 'A' 
1. Dr Kirti Singh Chairman' 

• Member, ASRB 
2. Shri G S Sahni 

Secretary, ICAR 
3. Shri N Parthasarathy 

FA (DARE/ICAR) 
4. Director. IASRI 

New Delhi 110012 
5. Shri B S Gaira 

Deputy Secretary, CSIR 
Rafi Marg, New Delhi 110 001 

6. Director (P), ICAR 

Member 

Member 

Member 

Member 

Member
Secretary 

B. Cadre Review Committee for Review of 
Cadres and Posts und~r Groups 'B' and 'C' 
1. Director (DARE) Chairman 

Krishi Bhavan, 
New Delhi 110001 

2. Director (F), ICAR Member 
3. Deputy Secretary (AS), Member 

ICAR 
4. Deputy Secretary (Admn), 

leAR 
5. Joint Director (Admn), IARI, 

New Delhi 110 012 
6. OSD (WS), ICAR 

Member 

Member 

Member
Secretary 
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These committees have to give their recom
mendations within 6 months. The Committees 
will among other aspects consider provision of 
minimum promotional avenues in the system, 
removal of stagnation and minimum desirable 
functional support at different levels in terms of 
administrative and financial management. De
tailed exercise had been taken up for restruc
turing and strengthening of the legal set-up at 
headquarters to cope-up with the increased 
workload effectively and systematically. As a 
result, two posts of Junior Law Officer (Pay Scale 
Rs 1640-2900) have' been upgraded to Assistant 
LegalAdviser (Pay Scale Rs 2000-3500) and one 
of these has already been filled -up by promotion 
of an eligible Junior Law Officer. Proposal for 
creation of 12 additional senior and middle-level 
administrative posts through redeployment of 
some vacant posts of scIentific category at head
quarters for strengthening the headquarters 
set-up of ICAR to cope-up with the increased 
work over the past about a decade mainly in 
terms of the monitoring and servicing functions 
is already in process at the highest level with the 
Ministry of Finance, Department of Expendi
ture. About 5% posts in different categories 
(administrative, technical, supporting and aux
iliary), numbering 1,393, have already been 
surrendered and abolished for effecting economy 
in establishment expenditure in pursuance of 
the directive of the Ministry of Finance for 10% 
cut in posts in different categories. Besides, 
concerted efforts have also been made to fill-up 
the vacant p~:s of administrative category in 
different grad~, particularly going by the criti
cal requirement areas. 

Some details of promotions, .direct recruit
ment, limited departmental examinations etc. 

, are given in the box. 

Important Decisions 

A. Administrative Category 
1. During the years 1986-89 some Section 

Officers who were promo tees had been pro
moted to the posts of Under Secretary by 
counting their ad-hoc services in the grade 
of Section Officer towards length of service 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Promotion 

Director (Personnel) 
Deputy Director (P) 
Controller of Examinations, ASRB 
SA to Chairman, ASRB 
Deputy Director (OL) 
Assistant Director (Ol) 
Assistant legal Adviser 
Under Secretary 
Desk Officer 

10. Junior Analyst 
11. Private Secretary 
12. Senior Personal Assistant 
13. Chief Admn. Officer 
14. Senior Admn. Officer 
15. Admn. Officer 
16. Chief Finance and Accounts Officer 
17. Senior Finance and Accounts Officer 
18. Finance and Accounts Officer 
19. Section Officer 
20. Chief Publicity and Public Relations 

Officer 
21. Assistant 
22. U.D.C. 
23. Steno. Grade III 
24. P.A. 

Limited Departmental EXamination 

1. L.O C. 

Direct Recruitment 

1. Section Officer 
Recommended by ASRB on the basis 
of Combined Competitive Examination 

2. Assistant 
(ASRB has nominated 25 candidates, 
out of which 3 have already joined. 
Pre-appointment formalities are being 
completed in respect of others). 

3. Junior law Officer 
4. Hindi Translator 
5. Record Keeper 
6. L.D.C. 
7. Driver 
8. Peon 

Research Management Posts 

1. Director 
2. A.D.G. 
3. Project Coordinator 

Scientific Posts 

1. Principal Scientist 
2. Senior Scientist 
3. Scientist 

Technical 

The information is being procured. 

I 
J 

1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
2 
3 
1 
9 
5 
1 
2 
3 
6 
1 

20 
26 
4 
2 

04 

15 

25 

1 
1 
1 

11 

7 
3 
5 

4 
4 

122 
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for eligibility on the basis of a special dis
pensation/relaxation to that effect in the 
recruitment rules of Under Secretary then 
acco:t:ded by G.B. of ICAR. As a result the 5. 
Section Officers who had been senior to 
them then but recruited through LDE or 
'Direct Recruitment but not eligible at that 
time and therefore were not considered 
were representing all along to also allow 
them the benefit of consideration when 
their juniors had been so considered. They 
had also filed a case in Hon'ble tribunal 
Principal bench, New Delhi. Going by that 
and the specific interim directions ofHon'ble B. 
tribunal in case OA No. 2406/88 the ICAR 1. 
processed for such one time relaiation in' 
their case and placed the same before GB in 
its meeting held on 11 June 1996. which 
was approved to rectify the anomalies cre
ated without adversely affecting the offic-
ers who got the benefit in pursuance of the 
earlier concession. 

2. In Recruitment Rules of the posts of Under 
Secretary. Senior A.O. and Senior Finance 
and Accounts Officer. the administrative 
posts in the pay scale ofRs 3000-4500 were 
updated in terms of DOP&T gUidelines and 
a note was inserted in the Recruitment , 2. 
Rules for consideration ot eligible seniors 
when their juniors are considered for pro
motion. The same has already been notified 
as per approval of GB. ICAR and brought 3. 
into effect from 2.12.1996. 

3. Recruitment Rules of the post of F&AO 
have been updated through an amendment 
with the approval of GB. ICAR in terms of 
revised educational/professional qualifica
tions in the particular context of present
day job requirement. The revised recruit
ment rules were notified vide ICAR No.14-
4/96-E I dated 26.7.1996. 

4. Revision and updating of recruitment rules 4. 
of administrative posts of different grades 
both at institutes and headquarters have 
already been taken in process in pursuance 
of the recommendations of High-Power 
Dr K. V. Raman Committee report and 

INTRODUCTION 

approval in principle by GB. ICAR to that 
effect in its meeting held on 17 October 
1996. 
Training of administrative manpower in 
computer operations/handling, data en
try. retrieval and basic computer software 
has been taken up in regular phases/ 
batches to complement the office automa
tion process and to facilitate quick infor
mation processing and retrieval thro\.).gh 
computerization in administrative function
ing., 

Scientific Category 
With the approval of the Governing Body, 
the upper age limit for appearing in the ARS 
Examination was enhanced to 33 years 
from 30 years for the candidates who hold 
Ph.D. degree. Consequently the upper age 
limit for SC/ST and OBC candidates hold
ing Ph.D. was also increased to 38 years 
and 36 years respectively. The number of 
attempts for appearing in the ARS exami
nation has been limited to three for all 
candidates including the in-service candi
dates of ICAR. This restriction, however, 
will not apply to SC and ST candidates who 
are otherwise eligible., 
The discipline-wise cadre strength of Sci
entists in various grades has been fixed for 
each institute/headquarters of the Coun
cil. 
A deCision has been taken to extend the 
benefit of judgement delivered in the Court 
case filed by Rameshwar Singh and others 
(O.A. 1027/91) and consequently. allowing 
the revision of pay scales on UGC pattern 
also in those cases where the Scientists 
were on Study Leave as on 1. 1. 1986. Hence 
the Council has been able to remove anoma
lies that emerged on account of this judge
ment. 
All the SCientists recruited in the erstwhile 
grade of S-2 as per old recruitment rules 
until 17.9.90 have been uniformly desig
nated Senior SCientists irrespective of hold
ing Ph.D. degree by them to remove major 
anomalies. 
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RESERVATION OF POSTS FOR SCHEDULED, Shimla; NRCforCitrus, Nagpur; NRC for Camel, 

CASTES AND SCHEDULED TRIBES 
The following are the reservations in force in 

respect of Scheduled Castes/Scheduled Tribes 
in filling up vacancies: 

Recfuitment SC ST 

Direct recruitment as on All-India basis: 

(a) By open competition (i.e. through 15% 7-M!% 
the UPSC or by means of open 
competitive test held by any other 
authority) 

(b) Otherwise than at (a) above 
Direct recruitment to Group C and 
Group D (Classes III & IV) posts, 
normally attracting candidates 
from a locality or a region 

16 -213 % 7-M!% 
In proportion to 
the population of 
SC & ST in the 
respective States/ 
Territories 

These reservations have been made appli
cable to the ICAR and its research institutes and 
centres. The position regarding the percentage 
of Scheduled Castes and Scheduled Tribes at 
the ICAR headquarters and its research Insti
tutes/National Research Centres/Project Di
rectorates is indicated below during the year 
1995-96. 

Category of posts Percentage Percentag~ 
of SC of ST 

Scientific 6.32% 0.59% 

Technical 1858% 5.63% 

Admmistrallve 18.03% 5.58% 

Supporting Staff 30.37% 5.88% 
(excluding safaiwala) 

Supporting Staff 82.93% 1.03% 

AUXIliary 21.19% 10.64% 

A statement showing the total number of 
employees in the ICAR and its research insti
tutes and number of Scheduled Castes and 
Scheduled Tribes amongst them for the year 
1995-96 is appended. 

PROGRESSIVE USE OF HINDI 
During 1996-97, under the Rule 10(4) of 

Official Languages Act, 1976, nine Institutes/ 
Centres of the Council, viz. CMFRI, Cochin; 
IIPR, Kanpur; NRC for Oilpalm, Eluru; CPRI, 
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Bikaner; NRC for Cashew, Puttur;.:.N.RC (~r ¥ush
room Research and Training, Sot'rfh; and ptoject 
Directorate on Cattle, Modipuram (Meerut)t\were 
notified in the gazette of the Government of india 
till date. 

Joint Official Language Implementation Com
mittee of the DARE and the ICAR, constituted 
under the Chairmanship of the Joint-Secretary, 
DARE/Secretary, ICAR, is meeting every quar
ter regularly. Instructions have been issued to 
all the institutes for similar action. As a result, 
54 institutes have so far constituted such com
mittees and are holding their meetings. The 
remaining institutes have also been asked to 
constitute immediately such committees. 

Roasters have been maintained for Hindi, 
Hindi typing and Hindi stenography training of 
the non-Hindi knowing officers and staff, Junior 
clerks and Stenographers respectively, and they 
are being deputed for training every year in 
January and July. 

Hindi fortnight was celebrated during 16 to 
30 September 1996 at the ICAR headquarters 
and its institutes. Other Institutes/Centres and 
Bureaux of ICAR also celebrated Hindi fort
night, during which various competitions were 
organized. During the prize-distribution func
tion, colourful cultural programmes were orga
nized by different institutes. 

Cash awards were given away to five staff 
members of ICAR for doing their maximum 
possible OffiCial Work in Hindi during 1995-96. 
Two First Prizes worth Rs 500 each and three 
Second prizes worth Rs 300 each were awarded. 
These awards were presented to the winners on 
25 October 1996, on the closing ceremony of 
Hindi workshop. 

During this year till now three workshops 
have been organized to overcome the hesitation 
of officials in doing their official work in Hindi. 
Besides section officers/technical officers, as
sistal1ts and upper division clerks ofthe Council 
also participate in these workshops. 

The Central Institute-for Fisheries Educa
tion, Mumbai, gave away the first prize ofRs 500 
to one of its non-Hindi speaking students for 
submitting his dissertation in Hindi. 
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'AashiIwad' an institution dedicated to Lit
erature, Art and Culture. awarded second prize 
to the Central Institute for Cotton Research 
Technology. Mumbai. for conducting their maxi
mum official work in Hindi. The Indian Research 
Institute for Lac. Ranchi. was awarded second 
prize by the Town Official Language Implemen
tation Committee for excellent work done by 
them in Hindi during 1995-96. 

To review the progressive use of Hindi in the 
Official work till now. six Sections of the Council. 
viz. Per. I/II/I1I: Gen. Admn. I; Institute Admin
istration IV; and Estt. V were inspected. Simi
larly. IISR, CISTH, Lucknow; CSSRI and NDRI; 
Kamal; DWM, Rahuri; CSWCRTI, Dehra Dun; 
and IVRI and CARl, Izatnagar; have also been 
inspected so far. 

Official Language Implementation Commit
tee of the Council has decided to award shields/ 
trophies from 1997-98 onwards to the insti
tutes of the Council which do their maximum 
Official Work in Hindi. 

VIGILANCE 
In DARE, the Joint Secretary (DARE) is the 

Chief Vigilance Officer for the employees. The 
Director (DARE) has been deSignated as Direc
tor (Vigilance). All the cases of vigiJance and 
disciplinary proceedings are procesped through 
him. 

Presently no vigilance case is pending so far 
as the DARE is concerned. 

In ICAR, the Secretary, ICAR and Joint Sec
retary, DARE, function as Chief Vigilance Of
ficer (CVO) in respect of the ICAR employees. 
The Chief Vigilance Officer is assisted by Direc
tor (DARE)-who also functions as Director 
(Vigilance)-Under Secretary (Vigilance) and 
Desk Officer (Vigilance). 

As on 2 December 1996, all the 817 court 
cases (tentative) were pending, out of which 96 
related to SCientific category, 117 each to tech
nical and administrative category, and the rest 
to labour, land acquisition etc. Among insti
tutes, total 400 court cases were pending, the 
maximum being at the IVRI, Izatnagar. 

INTRODUCTION 

FINANCE AND AUDIT 

Financial Outlay 
The Ministry of Finance approved the follow

ing Budget Grant for the Indian Council of 
Agricultural Research as reflected in Demand 
No.3-DARE (Appendix 3: DARE). 

The total allocation of Rs 528.90 crores for 
1996-97 has been reduced by the MiniStry of 
Finance by Rs 16.17 crores than the allocation 
for 1995-96 (B.E.). 

The ICAR is allowed to utilize its internal 
resources such as revenue receipts and recover
ie~ of loans and advances for meeting the Non
Plan expenditure. These are taken into account 
for formulating the Non-Plan budget. 

(Rs In crores) 

Budget Revised Budget 
estimates estimates estimates 
1995·96 1995·96 1996-97 

1. Non-Plan 22157 22600 22600 
(excluding A.P.Cess 
collections) -

2 Plan 309.50 289.60 288.90 

3. A.P Cess collections 14.00 1400 14.00 

Total (1 to 3) ; 545.07 529.60 528.90 

The break-up of ICAR's Internal Resources 
available as additional resource for 'Non
Plan' expenditure is given below. 

(Rs In crores) 

Budget Revised Budget 
estimates estimates estimates 
1995-96 1995-96 1996-97 

i) Revenue receipts 11.50 12.70 15.00 
'Interest earned on 3.30 
short term depositS of 
surplus funds by all 
respective Institutesl 
NRCsIPDs, etc. .. Income from interest on 698 
Short-term deposits of 
surplus funds in S81 as 
per Ministry of Finance 
instructions. 

i1) Recoveries of loans 5.00 5.00 5.00 
and advances 

Total (i to Ii) : 16.50 27.98 20.00 
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The Rudget Estimates were approved by the 
Standing Finance Committee on 16.10.199G 
and by the Governing Body on 17.10.96. 

Audit Observations 
A total of304 Audit Reports with 1.640 Audit 

Po ras relaUngto 85 I CAR institutes including its 
headquarters office. were outstanding as on 31 
~1arch 1996. The zone-wise break-u p detalls of 
the outstanding Audit Reports/Audit Paras are 
as ~ven below. 

StNo. N ..... Numb.r of Number of Number of 
of ZOne Institubol'\S Audit Reports Aud1 PN3$ 

I. W~$t Zone 8 36 193 

2. South Zone 26 98 3,2 

3. East Zone " 63 29. 

•• North Zone' 37 107 845 

Total 85 30. 1640 - -
• Po$IIIQCl as on 31 March 1995 

Directors/Project Directors of the "arlOllS 

Institutes/NRCs/PDs have be!'n urged to take 
special efforts to ensu re 8peedy cleara nee of the 
pending Audit Repo'is/Pru-as on priority hasis. 

AWARDS 

Incentives and Rewards during 1996 
.An appLopriatc inccntivr. and atLracUve re

ward system i.n an organization makes the ser
\~ce efficienl, prod lICUve. exciting and satisfying 
to the employees. TIle per,;unaljob satisfactlon 
is clearly rcOcci od in achieving U,e goals set by 
Ule organization. 

During 1996, 32 scientists. 13 of their asso
ciates and four teachers were hO.noured wiOl 
ICAR awards for their outstanding contribution 
in various disciplines of agricu lillral research. 
These !:)cientibts are pursuing agricultUl"al re
search and extension activitIes In the ICAR 
inStitutes. One Slate Agricultural University 
and lJu'ee lCAR Institutes have ha!(ged the Best 
il1stitutionAwards inslitllted by the leAR for the 
first time. 1\vo Krishi Vlgyan Kendras (KVKs) 
have hoen chosen for the Best KVK Awards. 

Shli Chaturanan Mlshra. Union Agriculture 
Minister and President of the ICAR Sociely i!~ve 

awaythes~'Pri7.eson 16 October 1996 at Vigyrul 
Bhavan Annexe. New Delhi . 

• 
Best Institution Awards, 1995 

The PunjahAglicllltural University. Ludhiana 
has baJ~ged this award in thc catcgory of St~te 
Agricultural University. Two awards have gone 
to ICAR Institutes. one to the Indian Agricul
tural Research Institute (JARI). Pusa and an 
uUlcr jointly to the Central Research Institute 
foJ' Drylalld Agriculture (CRIOA). liyderabad 
and the Central Potato Research InsUtute (CPRI), 
Shhnia. This a\vard carries a p'i7.e money of 
Rs 11akh and is instituted for Ule fjr,;ttirne and 
is given on Ute basis of preceding 10 years' 
performance of tlu: instil1ltion. 

The Bast Ins11tuLon Award, 1995, was given to PAU, 
l..udhiana 

TIle Punjab 1\,IificuJtw-al UniverSity (PAIl) 
has made valuable contributions in VlU'ious 
disciplines of agrfculture and has released 3G 
improved varieties/hybrids of cereals. 15 of 
pulses. 16 of oUseed crops. 36 of vegetable 
crops. 12 ofhorticlJitural crops rulci six of Orna
mental crops during 1984-1995. 

The BeslinstltuUonAward for the year 199~ 
is awarded to the Indian Agricultural Reseru'ch 
I nstilllle, New Delhi. The widely popularworld's 
first lugh-yielding dwarf Basmati is from this 
institute, Aboul45'l-< of UIL naUon's area under 
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pearlmillet hybrids is seeded by the hybrids 
developed by lARl. The institute has made sig
nificant contrtbulions in other disciplines also. 
such as water management. biofertilisers and 
integrated pest management. 

The Best Institution Award for the year 1995 
IS jointly awarded to the Central Potato Re
search Institute (CPRI). Shimla and the Central 
Rt"search Institute for Dryland Agriculture 
(CRIDA). Hyderabad. The CPRI was given this 
award for its pioneering research work in devel
oping high-yielding pest-resistant, short dura
hon potato varteties, low-input technologies, 
and feasible potato-based cropping systems for 
different parts of the country. The institute has 
also perfected a low investment-high return 
production technology based on true potato 
seed. 

The CRlDA was given this award for its 
valuable contributions in dryland agriculture. 
The institute has made outstanding contribu
lion to basic and applied sciences in important 
disciplines, which have paved the way for re
search and development of strategies for im
proving the productivity. ecological security and 
income generation for the dryland farmers in 
rain fed areas. 

Rafi Ahmed Kidwai Memorial Awards for 
Agricultural Research for the Triennium 
1993-95 

Nine prizes ofRs llakh each have been given 
to scientists in seven categories. The award for 
Crop Improvement has gone to Dr E A Siddiq, 
DOG (Crop Science), for his Significant contribu
tIon in the field of Hybrid Rice Research. His 
contIibutions have ea"'rned for India the distinc
hon of being the second country to usher in the 
'Hybrid Era' after China. The award for Crop 
Protection has been given to Dr Tewari, Senior 
SCientist, CRRI. Cuttack. for his significant re
search for lhe control of a major fungal patho
gen of rice. 

The award in the calegory of Horticultural 
SCience has been bagged jointly by Dr Sant 
Ram, Dean, O.B. Pant University. and Dr S S 
Negi. Director. CISTH. Lucknow. Dr Sant Ram 
has developed technology [or regular and sus
tainable high productivity in mango by high 
density orchard ing and control of alternate bear
ing and malformation in mango. Dr Negi has 

DUCTION 

developed four varieties of grapes. seven variet
ies of gladiolus and three varieties of chrysan
themum. 

Dr N K Tyagi. Director, CSSRI. Kamal, has 
got the award in the category of Natural Re
source Management for his outstanding contri
bution towards Irrigation Water Management in 
Saline Environment. 

Dr V M Mayande and Dr J C Katyal of CRIDA, 
Hyderabad, have got the award for Engineering 
and Technology for developing time-saving seed
ing and ploughing devices with modifications 
and improvements. 

In the category for Animal Sciences. the 
award has gone to Dr N D Khanna and his 
associates. Dr A K Rai, Dr S P Agarwal and Dr V 
K Agarwal for conducting investigations on 
camel reproduction physiology for raising their 
population in India. The second award in the 
category of Animal Sciences has gone to 
Dr P K Sanyal and Dr D K Singh for their work 
towards developing self-medication devices for 
convenient and economical treatment and 
control of worm infection in ruminants. 

Dr K Gopakumar Panicker has got the award 
for his outstanding contribution in the field of 
Fish Processing technology. The award in the 
category of Social Life Sciences has gone to Dr R 
Sathiadhas and his co-worker Dr K K P Panikkar 
for their outstanding research in the field of 
Fishery Economics. 

Fakhruddin Ali Ahmed Awards for Outstand
ing Agricultural Research in Tribal Areas for 
the Biennium 1994-95 

The award in the category for Agricultural 
Sciences has gone to Dr KAmrendra Singh and 
his co-worker Shri Indra Prasad Pradhan of 
ICAR Research Complex for NEH Region, 
Barapani, Meghalaya, for the research work for 
enhancement of forage resource availability for 
the livestock which is the mainstay of the 
economy of the North-Eastern Hills (NEH) Re
gion. 

The award for Animal Sciences has gone to 
Dr R B Rai and his aSSOCiates Dr S Senani. Dr 
S P S Ahlawat, Dr A K Bandyopadbyay. Dr S 
Michael Raj and Dr M K Padhi of the Central 
Agricultural Research Institute. Port Blair. They 
have got the award for their significant work 
towards developing/modifying technologies for 
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qualitative and quanUtative increase of bve· 
stock prodllction$ which helps in lhe upUftment 
of rural tribal people in Andaman and Nicohar 
Islands, 

The award carries a cash amount of 
Rs 50,000, 

Vasantrao Nalk Award fo r Researcb Appllca· 
tion In Agriculture. 1995 

The Rs llakh rumual Vasantrao NaikAward 
for 1995 has gone to Dr D S Rana and Dr (Mrs) 
Swaranlata Kaul of National Research Cenlre 
for Sorghum, NRCS. Hyderabad for lheir slgnifi· 
cant con Lrtblltlon in developlng sorghum variet
Ies and hybl'ids {or both IdlwiJ and rabl crops in 
dryland areas of the country, The "ward IS gIven 
to a scienUst Or extension worker for outslaml· 
lng contribution in thE" area of water conserva
tion and dryland farmlnj(, 

Jawaharial Nehru Awards for Outstanding 
Post·graduate Agricultural Research. 1995 

Fow'teen Jawal,arIal Nehm Awards In eight 
categories have gone to various young scien
tisLs. Dr V Dlnesh Kumar and Dr S u,ena 
Kumari have got the award for their Significant 
contrtbulion in PIanl Genetics. Dr A S M 
VaJ'shadhara Wesley has got the award for sig· 
nmeant research in Microbiology: Dr R Selvaraju 
for hiS contribution in Soil Science: Dr Ramesh 
KUlnar Sharma for A!(rIcultural PhySics: Dr D P 
Kumar and Dr Bhoopal Singh Tomar for HorU· 
culture: Dr Saroj Kumar Nand. and Dr P K 
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Cupta for Agricultural Engineering: Dr S S 
Mishra for Animal J Jealth: Dr Kaushalya Ku man 
Naik and Dr H Shivananda 1'4Urth; Jolntly for 
Aquaculture: Dr N Nagaraj for Agrtcultural Eco· 
nomlcs: and Dr Bibudha ParaAA!' for Agricul· 
tural Extension. 

Outstanding Woman Agricultural Scientist 
Award. 1995 

Dr (Mrs) Renu Khanna Chopra has bagp;ed 
U1iS aw'ard for her significant research contribu· 
tion on variolls facets of plant metabolism. Dr 
Chopra has shown the uSe of osmotic adjust
ment as a selection crilelion for breeding for 
slable yields In stress environment. The variolls 
physiological parameters emerging from Dr 
Chopra's work should b~ a"sessed by plant 
breeders, agronomists and oti1er production 
scienUsts for developing efficlenl and widely 
adopted genotypes and ,'eSOurce management 
practices. This awaJ'd carries a cash pri?e of Rs 
25.000, 

Best Krlshi Vigyan Kendra Awards {or the 
Biennium 1994-95 

These awards are instituted for \ he first time 
and consist of two awards of ({s 50,000 each 10 
be given away inalte.rnnteyear, and given on the 
basis of the last 5 years' performance. The KVK 
Godipal1i Krishi Vigyan Kendra, Nalgonda.A.P" 
and Kl'ishi vigyan Kendra. NDRJ, Kamal. have 
baAAed f.hjsawal'd. KVK, Nalgonda. hascxccl1ed 
In DiSlant Learning Programme on "Training-

Dt (MI'$) Renu Khanna Chopra 
is receiving Outslandlng Woman 
Agricultural Scientist Award, 
1995. The award ha& been In· 
stltutEl'd tol the litst rl"e 
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cum-Production" of hybrid rice seed production 
and fruit plant nursery to generate revenue to 
the farmers. The Kendra has trained a large 
number of school drop-ouls in nursery 
programmes and developed infraslruclure for 
taking forestry programmes. KVK. NORI. has re
structured the traditional rural marketing sys
te m in the field of Dairy Processing in the 
district. 

outstanding Extension Scientist/Worker 
Awards for the Triennium 1994-95 

Four awards for Rs 10,000 each are being 
given away for the first time to the outstanding 
scientists/workers for their innovations in de
veloping extension edur:ation programmes, 
adopting extension methodologies and creating 
impact of the programme on the farming com
munity. Dr (Mrs) Krishna Srinath ofCIFT. Cochin: 
Dr D Somasundaram, TNAU, Kallikulam; Dr M 
PSrivastava, HAU. Hisar: and DrKC Bhardwaj. 
ClAE, Bhopal have got this award for 1993-95. 
Dr (Mrs) Srinaih has made Significant contribu
tion in Fisheries Extension Education and ser
vices to lhe socio-economically backward com
munities in Cochin. Dr Somasundaram's main 
contribution has been with regard to the inno
vative extension education programmes in Oil
seeds and Pulses. Dr Srivastava has developed 
extension educaUon programme' for disease 
management in crop cultivation and mush
room. Dr Bhardwaj has made innovative contri
butions in Agro-Industrial Extension. 

. 
National Awards for Outstanding Teachers 
for the Biennium 1994-95 

Dr S K Arora. HAU. Hisar: Dr Y Rathaiah, 
AAU. Jorhal: Dr Mahendra Pal Bansal, IVRl. 
Izatnagar and Dr (Mrs) K Saroja, UAS, Dharwad 
have bagged this award. which carries a cash 
prize of Rs 20,000 each. The award has been 
given [or the first time to provide encouragement 
for good leaching and to recognize outstandinp' 
teachers in the field of agriculture. 

PERSPECTIVE PLANNING 
The following plans were formulated in the 

Pla nnin g Ullit of the lCAR. 

INTRODUCTION 

Perspective Plan~ 
In the present competitive world, consistent 

endeavors to attain an extra edge and to har
ness benefits from one's strength is of para
mount importance. This objective pre-emptively 
requires realization of strong and weak areas in 
one's field. With added value of commerce in 
agriculture, development in the country would 
be guided not only by the compulsions of im
proving food and nutritional securtty, but also 
by the concerns for environmental protection, 
sustainability and profitability. In the coming 
years, agriculture will face challenging situa
tions on the ecological. global climatic. eco
nomic, equity, social justice, energy and em
ployment fronts. This would necessitate reori
entation of the institutiona1 set up. and the 
mandate envisaging the existing and upcoming 
leaching, research and extension needs. The 
system has to be forward looking, visible. com
petHive. effective, effiCient and relevant. It is in 
this background that formulation of a perspec
tive plan for each of the ICAR Institutes, Na
tional Research Centres. Bureaux and Director
ates was conceived by the Council during 1994. 

Preparation of a perspective plan visualizing 
a situation 25 years hence calls for a serious 
introspection of past performance and clear 
assessment of the present to place the future on 
a sound plan. obviously keeping in view 
strengths, weaknesses, opportunities and 
threats. With the detailed guidelines formulated 
and provided, the draft perspective plan of 84 
institutes was prepared and subjected to peer 
review. The perspective plans of 46 institu tes 
have been approved for printing. Thereafter, the 
perspective plan was made with a time frame up 
to 2020 AD, with clearly spelt out options and 
likely changes, and putting the changes in the 
right perspective to capitalize on each of our 
strengths. It includes sections such as man
date, growth, research attainments. impact as~ 
sessment. scenario, perspective, issues and 
strategies, programmes, resource generation, 
review. reporting. evaluation arrangements etc. 
It is hoped that the perspective plans fonnu
lated after 2 years of concerted efforts once 
implemented would be a path-breaking mile
slone in the hislory of Indian agriculture. 
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l -: 

NATIONAL PRIORITIZATION OF PRODUCTION SYSTEMS 
~~ , 

Production National House-hold Environment Sustainability Product Trit#VGen~er t Commercial 
system Food Food Security, andlor issues dive rs i- Benefits t! and/or 

Security Poverty Alleviation Biodiversity fication :\ Export 
and Equity Conservation potential 

Arid Agro-
ecosyste~ 

- Agri-silvi-horti- .. * *** 'O'O'O 'O'O'O 'O'O ** *'O 

pastoral 
- Livestock & Fish *'O ' 'O'O'O * * .. *'O * 'O'O 

Coastal Agro-
ecosyste~ 

- Fish & Livestock "'O *** * 'O** *'O * *'O* 

- Agri-horticultural ** .... 'O** **'O * "'O 

Hill & Mountain 
Agro-ecosystem 

- Agri-horticultural ** 'O'O'O 'O'O'O **'O 'O'O 'O'O* 'O'O* 

- Livestock & Fish * 'O .. 'O'O ** *'O 'O'O * 

Irrigated Agro-
ecosyste~ 

- Rice-wheat 'O'O'O * 'O* ..... *** * ** 

- Cotten based * * ** * .. ** * 'O* 

- Sugarcane 
based ** * ** *** *** * ** 

- Dairy * .. 'O* * *'O 'O'O'O * .... 

Rainfed Agro-
ecosyste~ 

- Arable 'O'O **'O *'O **'O 'O'O* 'O* * 

- Agro-forestry * **'O 'O'O ** * .. * ** ** 

- Livestock based * 'O'O 'O'O 'O'O'O 'O'O 'O* .. * 

Key: * moderate relevance to indicate national priority 
'O'O high relevance 
'O'O'O very high relevance 
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National Agricultural Technology Programme research and human resource development. 
Innovative models for technology assessment, 
refinement and transfer through an interface 
mechanism are envisaged. It is hoped that the 
whole programme after fmal agreement with the 
World Bank would be put to operation during 
1997 and once implemented it would provide a 
cutting edge to science, technology generation 
and dissemination processes. 

India possesses one of the largest and most 
complex public systems for the generation, test
ing and transfer of agricultural technology. While 
the complexities of technology generation and 
transfer are increasing, the resources which 
India can afford to devote to public research and 
extension are declining in real terms. Infra
structure and equipment are degenerating. 
Programmes are jeopardized by lack of operat
ing funds, and incentive and job satisfaction for 
the staff are eroding. Often human resource 
development programmes have emphasized 
numerical targets at the expense of quality. 
Modem information technology to improve policy 
planning and management has not been ad-

ADMINISTRATIVE REFORMS 1996-97 
During the last 1 year, the ICAR has steadily 

...moved on consolidating and continuing on re-;
newal process, as evidenced from the following 
'achievements/progress. 

equately tapped. ' 
In this background, the overall objective of 

the NATP is to fill the critical gaps to augment 
the national capacity and efficiency in agricul
tural research, technology, development and 
technology transfer for increasing agricultural 
productivity, sustainability, profitability and 
equity. This is expected to be achieved through 
improving the congruence between policy goals 
and overall resource allocations for agricultural 
technology generation, assessment and trans
fer; enhancing the relevance and efficiency of 
technology processes through improved policy 
planning, management procedu~e and partici
patOIY approaches; developing adequate and 
quality human resources at various levels; and 
strengthening infrastructural and institutional 
milieu for research and extension. 

Priority setting and marix driven programme 
prioritization cutting across crops, commodities 
and disciplines are finalized. The first draft . 
NATP document was prepared in June 1996, 
and the actual project document is finalized for 
pre-appraisal by the World Bank. The project is 
likely to have an outlay of about Rs 9, 000 million 
as a loan assistance from the World Bank for 5 
years. The National Prioritization of Production 
Systems (p. 24) are made and commensurate 
research programmes are contemplated. Apart 
from programme mode of operation, mission 
mode approach is pu t in place besides centres of 
excellence approach for strategic and upstream 

INTRODUCTION 

1. An all-round development and strengthen
ing of linkages with the development de
partments/agencies has taken place both 
at the Central and State level, including the 
NGOs and Private Sector. The DAC-ICAR 
Interface has achieved newer heights. The . 
Vice-Chancellors of the State Agricultural 
Universities are also invited to provide their 
inputs at both the Rabi and Kharif Cam
paigns. The Regional Committees have be
come effective instruments for setting up 
the regional research and development 
agenda, where active participation of State
line departments has been witnessed in 
recent meetings. New Joint Panels have 
been set up with the Department of Food, 
Department of Food Processing, CSIR, 
MNES, NABARD, etc. Sub-group II of the 
Planning Commission Working Group on 
Agricultural Research and Education for IX 
Five Year Plan has further identified area of 
cooperation and linkages with sister R&D 
organisations and State Sector. At the ini
tiative of the Hon'ble Agriculture Minister, 
the ICAR has set up 11 Social Audit Teams 
involving Members of Parliament and Mem
bers of State Legislative Assemblies, which 
will provide further fillip and interface with 
political leadership and representatives of 
people at the grass-root level. 

2. Dr G V K Rao Committee recommenda-
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3. 

4. 

5. 

6. 

7. 
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tions, which had been pending for a long 
time, are at the final phase ofimplementa-, 
tion. Similarly, the Tata Consultancy Re
port on restructuring the ICAR Headquar
ters has been receiving utmost attention. 
During the year all the PIC/EFC meetings 
for VIII Five Year Plan have been completed 
and all the pending proposals based on the 
projections of VIII Plan have been cleared. 

The new schemes / programmes of national 
importance such as IVLP and Hybrid Veg
etable Seed Production Programmes have 
made significant achievements at the field 
level. The Revolving Fund Schemes have 
been processed and sanction orders is
sued. However, fresh proposals are not 
coming up to the expectations both in 
number and quality. 

the anomalies in the scientific/technical/ 
admini~tra tive services of the Council. 'An 
amendment to 'Study Leav~' haf; been is-

~. \ ,. ... 
sued. The 'Sabbatical Leave' systeIp has 

Based on the Perspective Plan and the 
Planning Commission Working Group Re
port on Agricultural Research and Educa- 8. 
tion for IX Five Year Plan, each Institute/ 
NPC/PD/AICRP is to formulate the Five 
Year Plan document. 

been introduced for the first time {p1 the 
ICAR. The age limit of ICAR employees 
holding Ph.D. degree has been enhanced to 
enable them to appear in the ARS examina
tion. The anomaly in the date of increment 
on introduction of Fourth Pay Commission 
for ARS Scientists has been removed. Ap
pOintments of T-5 to T-6 under 'Promo
tions Quota' have been made, thereby re
moving the stagnation in Technical Ser
vices. Similarly, category bar for I to II has 
been effected with certain stipulations; 
DPCs were held for clearance of EB in 
respect of 16 Officers, promotion of7 AA.O.s 
to A.O., two Section Officers to Desk Offic
ers and six assistants to ad-hoc Section 
Officers. 

The Agricultural Research Information Sys
tem (ARIS) has also· posted significant 
achievements in Computer N etworkingwith 
the ICAR headquarters. 

In pursuit of decentralization, powers have 
been further delegated to Joint Directors, 
Heads of the Divisions, Project Coordina
tors and the Principal Investigators ofICAR 
Ad-hoc schemes. To bring about new per
ceptions and new style of management, a 
meeting had been held with all the Admin
istrative Officers and Finance & Accounts 
Officers to impress upon the implementa
tion of new policies and programmes. 

During the year, Rules governing RACs and 
SRCs were amended. A meeting of all the 
Chairmen, RACs was held to work out the 
modalities for smooth and effective func
tioning of RACs and SRCs. Based on these 
recommendations, further changes are on 
the anvil. 

There have been a number of initiatives for 
improving the service conditions/removing 

9. Construction work has begun on National 
Agricultural Science Centre and KIishi 
Anusandhan Bhavan II. The office space 
in Sections is being modernized and re
arranged division-wise for smooth func
tioning at the ICAR headquarters. 

10. Indo-Russian and Indo-Mongolian work 
plans were signed for mutual cooperation 
in Agriculture._ 

11. The Council has also received highest na
tional and international recognition. The 
ICAR was bestowed the Indira Gandhi 
RajbhashaAward for 1994-95 by the Presi
dent of India. The ASia and Pacific Seed 
Association Award, Sir Chhotu Ram Na
tional Award, Borlaug Award, World Food 
Day Award, PPIC-FAI Award, IWSS Award 
are among some of the awards which were 
bestowed to ICAR scientists. In addition, 
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the Council has also bestowed its own 
several awards to the best institutions as 
well as to the scientists. These include Best 
Institution Award, Best KVK award, Out
standing Extension Worker Award, Out
standing Teacher Award, Outstanding 
Women Agricultural Scientist award, in 
addition to its several existing prestigious 
awards, viz. Rafi Ahmed Kidwai Awards, 
FakhruddinAliAhmed Awards for Agricul
tural Research in Tribal Areas, Vasantrao 
Naik Award for Research Application in 

INTRODUCTION 

Agriculture and the Jawaharlal Nehru 
Awards for Best Ph:D. thesis. 

12. lCAR News and lCAR Reporter have 
achieved tremendous visibility and have 
become effective means for mass commu
nication within the ICAR family and out
side. To provide large platform for its multi
facet activities, the P&I Division has been 
given the status of a directorate, the Direc
torate of Publications and Information on 
Agriculture. 
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Agricultural Scientists' Recruitment Board 

The major initiatives/achievements of Agri
cultural Scientists Recruitment Board are given 
below. 

1. Agricultural Research Service/Na
tional Eligibility Test/Senior Research Fel
lowship Examination, 1995 : The result of 
National Eligibility Test on the basis of the 
Agricultural Research Service/National Eligi
bIlity Test/Senior Research Fellowship Exami-

- nation held in October 1995wasdeclared by the 
Board. Viva-voce in all the disciplines where 
vacancies are available in the ARS were con
ducted during June-July 1996. The result of 
ARS and Senior Research Fellowship is yet to be 
declared for want of information from the Per
sonnel Division and Education Division of the 
ICAR regarding category-wise reservation of 
posts/seats in each of these disciplines. 

2. Agricultural Research Service/Na
tional Eligibility Test/Senior Research Fel
lowship Examination, 1996 : The Agricul
tural Scientists Recruitment Board announced 
the National Eligibility Test/Senior Research 
Fellowship Examination, 1996 in April 1996. 
More than 6,000 applications were received in 
response to the advertisement. Subsequently, 
the Council sent indent to fill up vacancies of 
ARS in 34 disciplines and it was decided to hold 
a combined examination for ARS/National Eli
gibility Test/Senior Research Fellowship in De
cember 1996. Accordingly a separate notifica
tion was issued for ARS examination in Septem
ber 1996. In response to both the notifications 
around 10,000 applications were received. All 
arrangements for holding the examination at 25 
centres from 27 to 29 December 1996 have been 
completed by the Board. AdmiSSion certificates 
have also been issued to the candidates. 

3. Examinations for Administrative 
Posts, Combined Competitive Examination 

28 

for Section Officers and Assistants at leAR 
Headquarters : The result of the Combined 
Competitive Examination for Section Officers 
and ASSistants, held in December 1995 has 
been declared by the Board. For the post of 
Section Officer 15 candidates and for the post of 
Assistant 25 candidates have been recom
mended for appointment. The result was sent to 
the Council on 7 October 1996. 

4. Limited Departmental Examination 
for Recruitment of Personal Assistants (Ste
nographer Grade II) : The result of this exami
nation, conducted by the Board on 24 and 25 
July 1995hassince been declared. Out of the 27 
candidates appeared for the examination, only 
two candidates were declared successful after 
assessing their performance at the written ex
amination, shorthand test and evaluation of 
annual confidential reports. The recommenda
tions were sent to the Council for making ap
pOintment. 

5. Limited Departmental Examination 
for recruitment of Section Officers at leAR : 
A Limited Departmental Competitive Examina
tion for recruitment of four posts of Section 
Officer was conducted by the Board from 22 to 
24 October 1996. In all 23 candidates applied for 
the examination, out of which 12 actually ap
peared. After assessing their performance at the 
written examination and evaluation of confiden
tial reports, the Board declared four candidates 
(two General, one Scheduled Caste and one 
Scheduled Tribe) successful for appointment to 
the post of Section Officer. The result is being 
processed. 

6. Limited Departmental Competitive 
Examinationfor Recruitment of Assistants 
at lCAR Headquarters: The Board conducted 
a Limited Departmental Competitive Examina
tion for recruitment of nine posts of Assistant at 
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ICAR headquarters on 22 and 23 October 1996. 
In all 50 candidates applied for the examination, 
out of which 32 appeared. After assessing their 
performance at the written examination and 
evaluation of Annual Confidential Reports, the 
Board declared eight candidates (six General 
and two Scheduled Caste) successful for ap
pOintment to the post of Assistant. The result is 
being processed. 

7. Direct Recruitment: Interviews for 
Direct Recruitment to 82 posts were held and 

Deputy Director-General 

Assistant Director-General 5 

Joint Director 7 
Project Co-ordinator/Director 11 

Director 5 

Director (NatIOnal Levellnst ) 
Zonal Co-ordmator 

Head of DIVision 46 

Technical 5 

Total posts 82 

INTRODUCTION 

the recommendations sent to leAR. These posts 
(listed in box) include 77 scientific and five 
technical (T -6). For the remaining posts already 
advertised, the process of arranging the inter
views is going on. 

B. Advertisement of Posts : During the 
period under report two advertisements were 
issued. covering 94 posts. which included 63 
posts of Research Management position and 30 
posts of Head of Division of institutes and one 
Technical post. The applications received in 
response to advertisement have been or are 
being processed and interviews are being held. 

9. Assessment Review/Assessment In
duction: As many as 10 cases of scientists from 
various diSCiplines were assessed. During this 
period three cases of RMP grade induction to 
ARS were processed and one case of induction of 
S-2 grade was processed and its recommenda
tions were sent to ICAR. 
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Major Research Achievements 
Crop Sciences 

Rich landracE! ga-netc dV9rsity OCCUJS In rice ,n Chho1ao39Pur plateau 



2. Major Research Achievements 
Crop Sciences 

Conservation of Plant 
Genetic Resources 

• 

• 

Collected over 657 accessions of various 
agrl-horticultural crops, and received 
28,122 samples of crops Irom 18 coun
tries 

Evaluated a total of 860 accessions, com· 
prising 705 of chillies, 5 of Ficus and 150 
of medicinal and aromatic plants 

Received 5.121 accessions in genahank 
for long-term conservation 

Th. Notional Bureau' of Plant Cenellc Re
sources, LJl·Unev.1lh its manrlalc of acliviUcs. is 
engaged in augmenting its germplasm holdings 
through continued exploraUons andgermplasm 
colleclion. exchonge of gcrmJll~srn wilh insUtu
t ions in other regtons of the world. quarantining 
of "lCOtHing and outgoing plant materials, be
Sidrs churaclclizatioll, evaiuaUoll and docu
mentation of germ plasm aod its conservation as 
,ced l1J td olher plallling materials. 

Germplasm valiabllity ill tomato, managed at tho NBPGR 

Exploration and Germpiasm Collection 
To cru;ch planl-gellttiC resources. 5 explo

ralions were undertaken in diversily-rich, un
der-explored areas. Over 657 accessionsofvari
ous agri-horlicullural crops were collected. 
Duling 1996-97 dlverslly belonging to the fol
lowing crops/crop groups was collected. 

Lasara (Cordia my.:a). A total of 45 samples 
exhibillng variability in plant habit. branching. 
stcm gilih. leaf si7.C and shupe, Cruil ~izc. ::Ihapc. 
weight. colour and total sugar were collected 
from the drier parts of 1 laryana In collaboraUon 
Wtol the CC!,; HAU. His~r. 

Pulses. Cermplasms of cowpea (25). tll'd

b.a.l (blackgram) (l(l). mungbcan (grcengrarn) 
(81. pigeonpea (23). horsel(ram (15) and lablab 
bean (40). cx.!ubitillgvariability ingrain size and 
ShA pe. were collected rrom tribal tracts of 
Kltammarn and :-.IaJgonda In Andhra Pradesh. 
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Mango. Eighty accessions. belonging to 47. 
polyembl)'onic typos. were colleeled from the 
parts ofThrissur and P"lakkad (Kera\a). 

An explOl'ation was also uTldcn.akrn for Jack· 
fruit collecLion in Lohardnga. Palallluu 
OJaltonganJ) and GaI'hwal. and Gumlu and 
RaJlciu disLriClSof S(lull I Bihar. ~;il!hteen samples 
of)ackfruit aJld one "ample of harhlli (Artocarpus 
lakoocha) were collected. Rollinu (early-matur
Ul!( type). Scwania lrnedillm -mntlni ng type) and 
Bhadia Onte maturinp; type). the 3Iocallyp." of 
jackfnlit. were common in these areas. Another 
lor:al type, known as O(l_rahnasya~ bearingfruJls 
round tile year. was "Iso collected from 
Lohardagn. 

In poinlcd-gourc1 (Tl"ichosanthu.sJ. 66 acces
sions were collected from West Bong,,1 nnd l)anS 
of south Bihar. One explomtion was also marie 
for collection of banana and 'aro gennplasm 
from Mlzornm. Part;, of Aizawl. Ltlnglei and 
Lollgl]r.tj su h<1ivision of Saiha were stJ rveyed. 
and a total of 124 accessions were collected. 
Variability wns also collected iJ L il1thgenolls wild 
species of .\;[usa-Ioc_tllly kHown as 
CIICUlguandawj. C11ClJl.qUIr:: Changpui. (;hol1g 
pall'! and LalJ'owk. Hlgh'yieldin,g local varieties 
wcrr. a Iso collected from Champhni areaofAizawl. 

Seed sampl('s or Cleer artetillwn, Vigna. ra
diata. CqjUllUs ctYUlI. Eleu.sine r.or(lCarto. Setaria 
ilaltca, Capsicum anrtuurrt and Sofanum 
melollgellu were reC"Pived from Hyderabad Sta
Lion (Andhra Pradesh). Reference samples of 
these have: been cryopreserved. Geranium 
lucidum. G. rnlJenianwn, Dig((aLis viridljlora. D. 
UQjUIIU and D. grandiflora and species of 
Carthamus received (hruugh (i('rmpIAsm Ex
change: Division are also repres.ented iutlte St~(,ct 
mllseum. Lalh~rus, Lens and eiecr were rc
{'rived throu,gh Excllange DiVISion of the fliBPGR 
anti Eremostach!Js superba from the 
ClyopreSdVation SccUon. 

Germpl.a5m Exchange 
About 28.122 samples of different 

agri-hortirultural (TOPS were receivi!d rrOl)} 18 
countries. Tlll;SC include 13.280 samples of rice 
Illals ami lIurscries from the IRRI. tile Philip
pines. and 10.886 samples of maize trials from 
the CIMMYT. Mexico. Some introductIons witil 
cksirnble I ralts lndllde' soybca n EC 391305 352 

2 

Tubelous roots of MQghanitt v9SlIra from Garhwal HilT'alayas. 
These roots are edible find i'avG high nutritive value 
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from Ule USA. having resistance to bacterial 
pustules. insect pests. powdery mildew, soy
bean mosaic "\'irus. crown rot. stem canker. frog
eye leaf-spot. with bold seeds, high oil/protein 
content. short duration and photo
lhem10insensitivity. soybean EC 393220-21 from 
Australia and EC 399011-12 from the Philip
pines with resistance to rust: high-yielding. 
disease-resistant varieties of mungbean, 
urdbean, mothbean, licebean and cowpea (EC 
390990-1009) from Taiwan; tomato EC 391024 
from Australia with long-storage life, and resis
tance to Fusarium wilt, TMV and nematodes: 
small- to medium-size, 1-ound/oval red-fleshed 
fnlits of watermelon BC 393240-43 from Lhe 
C'SA; wild brinjal EC 393238-37 from South 
Aflica; 4 species of Cicer EC 393761-75 from 
Syria: and 8 species of Sorghum (EC 393054-99) 
from Auslralia; high-yielding, 10ng-duraUon as 
well as short-duration vaneLies of mungbean 
(EC 396097-150) from theAVRDC Centre, Thai
land, and large-seeded and long-podded types 
with synchronous maturity (EC 393407-10) from 
Bangladesh: soybean with low lipo)..-ygenase 
aclivity (EC 396424-25) from the USA; hlgh
yielding lentil varieties (EC 397181-814) from 
Slovakia; local high-yielding good quality vari
elies (EC 393723-50) of apple, pear. peach, 
cheny. plum and olive from Iran. Besides, wild 
species of Linum (5). Carihamus (4), Sorghum 
(10). Cicer (8) and Helianthus (15 species) from 
the USA, Auslralia, ICARDA. Syria and Yugosla
via have also been introduced. 

Under the germplasm-exchange programme. 
424 samples of different agri-horlicuHural crops 
were exported to 13 countries. These include 
accessions of wheat. rice, maize, castor, sesame, 
soybean. Lalhyrus. lentil, polato, sweet-potato. 
CiLnLs. AmaranLhus. coHon, Moringa. ground
Ilut, safflower. sunflower and potato. 

Also. promising accessions of various 
agli-horlicultural crops available at the Bureau 
were supplied to breeders and researchers of tile 
plivate research institutes and seed companies 
and progressive farmers in tile country. In total, 
6,302 samples were supplied from the Head
quarters and 2.036 samples were supplied by 
the regional stations of the Bureau. 

MAJOR RESEARCH ACHIEVEWENTS 

Plant Quarantine 
A total of 57,619 samples of agri-horUcul

tural crops were receh'ed for quarantine exami
nalion and clearance. Oul of these. 56,593 
samples were imported from different countdes 
and 1,017 samples were meant for export. De
tailed examination revealed that III samples 
were infested with in5ecls and mites. 5.710 with 
nematodes and 396 with pathogens. Infested/ 
infected samples were salvaged through me
chanical cleaning, fumigation, X-ray radiogra
phy, pesticidal spray/dip and hot-water Lreat
ment. Paddy samples (8,894) were given pro
phylactic hol-waLer lreatment al 52 'c for 30 
minutes. Nematicidal-dip treatment was given 
to yam-tubers (one sample) against Rhabditis. 
Tlisodium phosphate lreatment (10%) was given 
as a prophylactic measure to tomato (32) and 
Capsicllm (163) against TMVvirus, krlowuto be 
seed-borne. Only 10 samples of soybean in
fested with Peronospora manshurica were re
jected. A lotal of 15 phytosanitary certificates 
were issued for consignmenls under export, 
Some interceptions of economiC Significance in 
imported germplasm included the following. 

Insects and mites. Acanthoscelides in 
Leucaena seeds from the UK; Systole in 
Conandrum saLivum seeds from Denmark and 
the USA; unidentified bruchids (immature 
stages) in Acacia, Rhynchosia and Vigna seeds 
from Australia. the USA and Nigeria. respec
tively; Bruchus in Lens. PhaseoLu,s and Vigna 
radiaLa [rom Syria. 

Nematodes. Apfllenechoid.es besseyi in rice 
from the IRRI. and Aphelenchus and Rhabditis 
in yam-tubers from Taiwan. 

Pathogens. Alternaria brass icicola on Bras
sica naptLs seeds from the USA; CoHeloLrichum 
gLoeosporioides,Fusarium solani and 
Macrophomina phaseolina on Leucaena seeds 
from the UK; DrechslerasorokinianaonHordeum 
vulgare and DrecllsLera oryzae on Oryza saLiva 
from Denmark and Philippines, respectively: 
Peronospora manshurica on Glycine max seeds 
from the USA; AUernaria brassicae and A. ricini 
on Brassica rapa and Ricinus communis from 
Canada and Ule USA, respecUvely: Cercospora 
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corchori on ju te from Bangladesh. Drechslera 
sorokinianaon CencllJ11S from the USA; Fusarium 
solani on Vigna radiala.. Leucaena leucocephaLa 
and Carthamus tinctoritLS from Thailand. the UK 
and USA. respectively: Phoma lingcun on Bras
sica rapa [rom Canada: Phomopsis on Vigna 
radiata and L. leucocephala from Thailand and 
the UK, respectively; Puccinia carlhami on 
Carthamus iinclorius seeds from the USA. 

Legume samples multiplied in Post Ently 
Quarantine Nursery (PEQN) and eventually 
cleared for release include: pea (22). beans (73). 
PhaseoLus acutijoLius (9) and LaLhvrus (1). In 
legume internationaltnals. pea (69: 23 each for 
three indentors). Viciaeruilia(l5}, V. saliva (15). 
V. narbonensis (15) and V. villosa subsp. 
dasycarpa (15) and soybean (37) samples were 
released. 

A total of 1.030 lines oflegume samples were 
grown in PEQN dUJ-ing kharif for deLeclion of 
seed-bornevinlses, which included Glycinemax 
(191). GLycine (304) . Vigna aconllijolia (4). V. 
rnungo (4). V. radiala (240). v. umbeUaLa (4) , V. 
unguicuLata (241). V 1L119tliCulata subsp. 
lInglLiclLlata(4). and Vigna spp, (38): 73 samples 
of soybean were released nfLer obtaining under
taking from the NRC. Indore. 

GroundnuL seeds from China were sub
jected to ELISA and grown for 4 weeks in 
nethouse and IaLer in post-entry quarantine 
field. Three plants sho\-ved PSTV-like symptoms. 
Each and every plant from the 16 salllples were 
subjected lo ELISA in order to remove infected 
plants. Simarou.ba glatLca. an introduced oil
yielding plant. was found infested with bark
ealing caterpillar Inderbela quadrinolala . This 
is the HrsL repOl-l of this pest on Simarouba, 
which causes seyere damage to many fnlil-lrees 
and shade-trees in India. . ' 

Aboul 14.469 samples were processed in 
quarantine at Hyderubad which included 7.163 
imports from 5 countries and 7.306 exports to 
48counlries. Important interceptions made were; 
Fusarium o).."ysporum in Flemingia from Austra
Ua; Drechslera setanae in minor millets from 
China; PlJoma medicagenis on chickpea from 
Pakistan; Callosobntc1HLS chinensis on pigeonpea 
from the USA; Macrophornina pilaseolina and 
Colletotricllum graminicola on sorghum from 
the USA. 
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Germplastn Evaluation 
A t.otal of 3,850 germplasm lines of ~ifferenl 

crops were evaluated. In pulses-chickpea: NIC 
18834.23668. 23671.23677 and 23679 for bold 
seeds. pea: EC 269538. EC 341985. NIC 11200 
and 11248 for grain yield: in vegelables -
tomato: EC 257463. 368951. 385670 and 
386022 for fruit yield, brinjal : EC 381023. 
382587. IC 89823 and 136364 for yield and 
clustered bearing; in oilseeds - mustard: IC 
147843 and 147848 for bold seeds. toria: IC 
147907 for early-dwarf type. sunflower: EC 
376180-84 and 386357 for seed yield: in medici
nal plants: CaLharantilus roselLS: IC 49581 and 
EC 120837 for high-yield of leaflels and roots. 
Ocimum : EC 338788. flnd 338794-95 for 
linalool-rich lines and EC 338775 and 338781 
for methyl chavicol-rich lines and Psoralea : Ie 
111239. 111254 forseed yield proved promising 
lines. 

At Bhowali Station. wheat (264) from the 
USA. erstwhile USSR and olher countries and 
wild species (51) of Aegil.ops. Triticum. Avena. 
SecaLe and Hordeum were evaluatecl for resis
tance to various diseases - wheat (Tri1.icllm 
aestivum) EC 339630. AegiLops binuTlcialis and 
A. iriaslata were found immune to Puccinia 
siriiIorrnis. Puccin ia recondiia, Puccinia 
graminis iriLici and En.)siphe graminis-iritici; 
TriUcum boeoLictLm (EC 374933), Hordeum 
blllbosum (Ee 328175) and H. bracllyanLherwn 
(Ee 328194) were found free from diseases of 
wheal: Avena uniarisLala, A. slrigosa. A. brevis. 
A JaLua and A. LongigZumis were found suscep
tible to yellow rusl and powdery mildew: SecaLe 
cereale. S. monlanum and S. anceslralis were 
fOllnd susceptible to Helminlhosporiwn blight. 
In lentil (Lens culinaris). a lolal of 551 acces
sions were evaluated and promising accessions 
identified are: Ee 78410. 78412-13. 78429. 
78451-A. 78452. 78484. 78490. 78503-A. 
267590-9 and 267593 foryield (24 q/ha) and EC 
225452, 267525-A and 267632 for bold seeds. 

A lolal of 860 accessions were evaluated. 
comprising 705 of chillies. 5 of Ficus and 150 
of mediCinal and aromatic planls. Preliminary 
charactelization of 64 accessions of exotic rice 
gcrmplasm. rcceh'ed from the IRRJ. Philippines. 
was undertaken at CUltack. Promising lines 
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Iclcmincd were EC 391260 and 391261 (early 
tlowenng. in 46 days). and £<.: 391246wIlh long 
,(rmns (14m Ill). 

Germplasm Conservation 
A loin} of 5.121 germplasm accessions of 

";alimlsagri-horUculluraJ crops were received in 
!:!,t"'llcbank for lon~-lerm consetvaUon. About 
J,424 germ plasm accessions \Vere processed. 
packed and added lO lhe base collection for 
Iun~-termstornge (-20"C). Arol1nd 72gerrnphlstrl 
accessions of indigenous vOUChC~T-Sp(;ciTf1cns 
Weff' received and Lhese after physiC-al vconca
tion were added Lo medium-Lerm facility. The 
samples <.:onsel'ved In Ule base collection consist 
of : cel'eals (64.968). psendocereals (763). mil
lets and mmormillels (16.270). oUseeds (24707). 
pulse" (26.5-12), Obl'e crops (4.690). veg~lahlos 
l8.646). medicinal and aromalic plants (216). 
forage crops (24). narcoUcs (778). rekased va)'i
rlies(rcfcrcnccsamples) (949). and safety d!1pli· 
cates tlARCs) (8.749). Stannarn go.minnlion 
all(orlthl115 were developed for secns of MIIC:IlTlU 
pruriens and Solanum "fOfllm, holh hm;ng mc
rlicinal vnlue. 

~'aLional FucililyJur PlaIlt TISsue Culture Reposi
tory 

Sp("('ies conserver) as ;If4I)iJ.ro cu ILu res In
elude Allium suiiulUn (85). Allu\m spp. (14). 
lpulllueu bututus (260). Dioscorea spp. (31). 
Curowlla spp. (24). Z,ngiber spp. (120). MlIs(J 
'pp. (250). Piper spp. (61. Cimts ClIIranlijofia (I). 
V,l,S spp. (3). black beny (41. strawberry (2). 
raspbe rry (I). . Rmwolji.a .<erpenLi.na (5). R. 
cUflescpns (I). Sw.,ssl.lreu luppu (1). T!llo,Jltora 
i,.dicu (2). Picrur/tizu kurrou (1). GenUw,o kurroo 
(I). Pugustellwn putd,uuU (2). Coleus .rorskO/lli! 
(7). PudophyllwlI hexWldrwlI (I). and oUler me
d,~jnal and aromatic plants (8). 

In uilJ'oshoot mulLipllcation was achieved in 
AlltwfI lincure. obtai"ed from lhe I3howali Re
glonm Station. Efforts were inilialed to estab
Itsh new accessions of /{aemp/crio. Mentha a nd 
Allium. Banana plantlels (23) were supplied Lo 
U,e IIHR Bangalore. for field-.valuation and 
brecrlingpli rposes. N("w (lddiUons include Pisang 
CeYlon (Ee :'\82 Hl4) received frorn Lhc INIBAP. 
!jell!iurn. and sweel-polato (3) frolf! Ceon(la. 

\.)0 RE EAH. AC lEvE '-I: N S 

NRC for DNA Fingerprinting 

The Nalional Research Cenlre for DNA 
Fingerprinting was eslablished in 1995 10 de
velop DNA fingerpronts as unique markers for 
Indian released and notified varietieS/breeds. 
elite genetic slocks and landraces of planls, 
animals. poultry and fish. Tile Cenlre has a 
mandale to characterize all genetic resources 
including plant. animal and tish by using recenl 
techn'ques like Polyacrylamide Gel Electro
phoresis (PAGEj. Restricted Fragment Lenglh 
Polymorphism (RFLP) and Random Amplified 
PolymorphIc DNA (RAPO). 

frUl~S of lesser known COronea$~et mjc~phyl!t..'s. r'195& 
1ruits are collected and ea1en oy local inha:::llaf'llS 0' North .. 
Western ..jimalayas. The wcod of th& planl is also us~ to. 
making walking-sticks 

Grlfftn.1I1 lhe form of cultures. established and 
mulUplied ill in Jilro. 1\vo new accessjons of 
banana. compri!=>ing synU1elic hybrids with dis 
ense resistance :0 Black Sigolioka. obtained 
from the l"'IBAP. Belgium. WeJ'e added to the 
existing in"viLroooUecUol1. A new variety of straw
h"ny (Howard), procured fl'om lhe I3howall Re
gional Stalion, was also ('slal)lishttl in ill tJiLrofor 
mll)tlplicalion and conscJVal ion. AI t "tripI., h;lV{: 
been made to establish in in uitro. 6 species of 
Cllfcwnc, and 5 accessions of I(i nger. Seer! 
samples beionglnl( Lo medicinal and aromnlic 
plal1ls (31) were processed for clyopreselvatlon. 
Recalcitrant seeds of Quercus were also $UC' 

cessfully c,yoprese,ved. 
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Food Crops 

RICE 

Crop Improvement 
1\v:.J ncwvarictlt'S Nidhi (I ET~!=l94) and Pusa 

677 have been J'eka.scd by Ule Cenlral Sub· 
COlllillluee on Vari::laJ Rdcasc anu Noufica,t ion . 
111 :lociil jr.-I), 6 v('t,'ieties and hylJnds rekascu by 
the State Varieu\l Relec1.Se CO[(lIl1jllCCS have 
hr:rl1 notifif'o. 

FI'I"h iloodlng has been found detrimental 
aC <1f'Liv(' I illeringstagt: and at maximum lillcring 
st',;!e. '1110llgh tiller mOl1aJily was same (J 7 
20%) in hoth. dtymatler production reduced by 
49% allhe ocUve Ullering and it increa.sed by 
40% at Lhe maximum lilleling slal(e. COIlSe
(Juenlly. the grain }'ield decreased by 5% allile 
maximum uUering slage and 100/J al the aClive 
Lillering slage. Among the sf'mi··dw(Jrfto semj
taU varleUes. Cayatri and Panirlhan showed 
bette I" flood tolerance a nd wert'" more 8U Hable 
than tall elollgaLing and Hood-escaping types. 
Amulya and Champdi:'clli. in l1ooci-Tlronr. jnjer
mechate lowlands. III hyhrid ~rice hreeding 
programme. CI\·1S hne.& Pu::tH. SA aud Pusa 3A of 
b<lsma( i hnc:kgrOlJ nd have been dt!vclopcd. 111t':sc 
lines have high ol1tcro5;.sinf! t~nnency 

Blotecbnology 
Two Lelllpc raiur('-s('nsilive.. gE'nic male ster

Ile hiles F 61 and ID 24, wlIi('happ.al"rromislng. 
Euc fUlUd primarily innuenced by temperalul'e. 
but may inleract WiUl V}lOLOpcriod also to $ome 
extent. Ruudom Amplified PolymorphiC' D.\'A 
(RA_PO) analYSiS was cal rjed oul to ident ify 
gene[s) specific for TC:VIS. and it has been found 
that it fr",e;menl of 1.~1 k!:( wilh OPSI primer is 
Spt"('lri~ In TnMS lines. 

Crop Production 
For hybrid rice, seedlin~ density of 10- 15 i!/ 

sq m nurse!},. and planUJlg of one or lwo 
seedlings/hill in mid-July have been found op
timum for high grain yield. N re..<;ponse w;.\s 
significant up 10150 kg :-.l/lla. and apl>uCation 
in 3 splits [50% b""al + 25% tillet'ing + 25% 
hooting slaqd WflS tht' hrsl managrme-ol praC'-
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Released two new rice vari()tics Nidhi 
(lET 9994) and Pusa 67J 
De'Jeloped eMS lines Pusa bA ar)d Pusa 
3A for hybrid-rice breeding programme 
Released whAat HO 2643 (Ganga) and 
IJDK I DOl for various agroclimalic zones 
Wheat lines PBW 343. PBW 373. GW 
281. HD 267t and HW 3005 showed 
resistance to all present·patilotypes of 
yellow rusl, including P + Yr9 
Developed 8 durum identification kil to 
facilitate identification of durum grain at 
the market place 
Maize hybrids KH 5981 and KH ~991 
released for cuillvallon in different parts of 
the country 
SSV 84, sweet-$t~lk"d sorghum, released 
New hybrids RHB 58 and Pusa 444 of 
pearl millet released lor genera' cullivatlon 
Broughl out a uermrlasm catalogue of 
3.940 finger millet accessions on 37 de· 
scriptors 
Field-evaluated over I ,800 a(~cElsslons of 
llnderulili/ed crops L-_--'-'--'-'--'-'-.:.....c:c.:.... _ _ _ 

,-Iu~a 677. a c'oss oelween P'Jsa 312xTKM 9. is fot.rd 
suitable tor Irr'9ated transplanted areas of Tamil Nadl.l. 
Ka'n~taka, Andma P'o.dESh ~ud Madhya Pr!td&sh. It shows 
res:stal"lce to n&ek biaSI, lea~ scald and f"lOdera19 rQ.Sist~ncQ 
to leal blaSt. brown ;;;pe,t ilnd sheath rot 

A E :A ANNLAL FE 0 1 1996 I 



uce in Vertisols. Nitrogt:lI iflCl'eased gmin yield 
of selected uasmaU types slgnlfirnnlly lip to 90 
kl( N Iho.. KastLu'l and Pusa fl~smal I 1. amung 
the dwarf-scented rice_ vatie1ins. rcconJeu supe
riOr quality characterl;. HlghesL gra.in-quality 
paramelpr "n1ucs were recorded in the crop 
plnnted fruUl 16 tu 30 July. 

IntegraLed management of organiC" nnd ff'r~ 
Lilizer- nilrogen In sh~lIow .. watC'r areas showed 
Lhat fYM alon. cOlllei nol i ncrease gruiJ\ yield of 
rice ~i~nific:aTll1y. But ilL Si!u gl'een Jllanurlng 
was foulld as e{fjCJt~-nl as chemical n itrogen 
(urea) appUed in splits, Apl)hcation of N. !'l0% 
through green manuring and the r~st in 2 equn) 
splits as chemical-nitrogf'n (urea) at. active 
liUerlnp; nnd prmir'k inili(ll ion slages WdS as 
effect ivC" as ("hcrnl<!al-nj(ro~ell applkc..1 iJ l 3 splits 
(:\0 + 25 + 25). and somet.llues even proved 
uettel. :\ uptake and use efficiency was more 
\viUI Hlorganic. pl\l~ or¢flni(' SOllrce~ than wilh 
lI)nfg~nir: ff"rtilizC'TS alone. Mcdiurn- and late
duration net' varkllcS (Pranava, SaUvahann) 
were found to llt:rivc wore soil-N and yielded 
ueLl"r Ulan ShOll-dLu'aUon varielles (Adltya. 
PI asanna). wh.lch maInly depended on fertilizer 
N. Calc!" m carbide arplied 0 I the rn'e of 30 kgl 
ha, not only conserved N by reducing losses 
through volalili.alion l)uL also Incl'easecl N re
covery by 7011>. 

for weed management, Aniloguard wQS 
found most effective in Lransplbnled-lice eCO

syslem. followed by Hoe-95401 + Anilophos. In 
direct-sown rice. under puddled condllions. 
T1ulachlor + Sruener. PretUachlor + SaIener and 
Anilophos . 2,4 0 EEwere promising in control 
lin~ weeds. E.>.'--pelimenls on rice-based crop
ping sysLems for 3 years showed U",L :1lthougb 
dual-purpose gl'aln-cum-!1.I'een manure crops 
like greengram were found Lo give more eco
nomic fetl! rns. but the sole green manures 
(dhainclla and sunnhemp) v.1th their superior 
biomass improved soil strucLure. and Lhus en
hanced productivity of soil for scn~i live crops 
like groundnu!. 

Crop Protection 
As-,essmenl 01'9,000 germplasm agaillsl in

sect pests and discases rcsullc:tI in idcntinca
linn or many resistant aecc::~Sions. 

• 

Variety I hybrid 

V."iety 
Nidhi 

}::usa 677 

ASD 19 

AOT 42 

PMK 2 

TPS 3 

Shyrunlo 

Hybrid 
CORH 1 

PHe 7, 

CultUl'aI con<:illions. and area/atate 
tor which feleased 

Rrv endemic ~I(OM in Tnmil Na:iu. 
Andhra Prad'9sh. Pondlcheny ar.~ 
West Benga1 

Irrigated. trar.splanted arEas in Tamil NnW. 
l(iumllaKa AlldlWt P(~rte!l" and 
Madhya pra(!esh 

Imn."tf.!o. Iransplanled areas ofl'amll Nadu 

Irtiga:e::l areas 01 Tami) Nadu 

Aainled areas 0' "'~ml Ni<::lu 

Aalnted arGM (If Tarr~1 Nad\J 
Rainf!'!rI an::! if' g.l led areas of 
t.'adh'/'1 Prbdesh 
Rainfed and irrigated a.reas 0' 
Madhya Pladest· 

ran\!1 Nadu 

Tamil NadU. Karnatakll, 
eMt(l1O U1!::\f Pmde.sh 

CSR 10 is " high-YIeld ng. $l'IIlt-1olerant rlcP. v."Hiely, deve ,· 
aped al 'ho CSSF ' 
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Number of riee aeeessions found promising to_I_n_ •• _e_t_p~ •• _t_._._nd_d_I"_"_._. _____________ ~---l 
Year No. of accessions 

6PH 58 GM 

1993-94 2.970 CRRI 6 54 69 

1994·95 3.030 qaipur 93 20 149 

1995-96 3.000 Raiour 7 11 9 

Insects and dlM".$ 
LF PH BI 

4 18 

4 146 65 

22 73 30 

BLB 

5 

ShB 

7 

3 

6 6 

BPH • br~wn planlhopp.r; S8· stElf'!'l·bOter; GM - g.1ll-midge; IF· leaf-folder; PH -plMlhopper. B1. elMI: Bl8 b{lCtGli.:.1 
loaf blight; ShB - $hEk.th blight 

On-farm U·lals. to show the impacloinotural 
hiolol!ical control for pest management, demon
strated that no insecticide application throllgh 
out the crop I(rowth (:-vue). as comporen wilh 
need-based pJ'otection ()lBP) and schenllle·haseci 
protection (SBP) , was ,'ery effective i., pest ""n
Irol, besides increasing yield, 

Seventy-two Xanthomonasoruzaepv. oryzae 
isolates collecled in 1994·95 from 20 different 
locations in India have been annly.ecl by DNA 
nngerprinting. TIlT"" "ppamte repeat element 
probes from Xanl.homonn.<. onJ7.ae pv. oryzoe 
genome have he .... n used. The VaSl majorit}' oflhe 
isolates are found closely related. comprising a 
siugle lineage. Pa lho1ypp. analysis us1n~ dilfer
clitia! rice cultivors indicates lhat Isolates of 
dom ina'llliuenge lJeloug lo palholype I of oryzae 
pv. nr!J7.oe. 

WHEAT 

Crop Improvement 
During 1996, wheat liD 2643 (Ganga) ann 

OUK 100 1 have been released for voriollS 
agroc1imatic zones and production cOlldiLions. 

In addition, 9 varielles have beeu ic.kuuned 
for releos. during 1995 96 Wheat Workers' 
Workshop. 

To ide,;lily supelior germplaslJI for various 
biotic and abiotic stresses, 6 brccdinp; nurseries 
were Constituled under lhe All- India Co
ordinated Wheat Improvement Proj""t (A1C\\1 P) 
to evaluate 720 enU'ie" at selected sites. Acces
siolls reccived from Japan, USA, Algeria, Aus
Lralia alld Mangolia were characterized 3.Ild 
examined for utility in breeding programme. 
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Methane Emission from Rice Fields 

"'·easuri"9 methane in rice field 

Based on the estimates at 18 loca~ons under 
the National Methane Campaign and at 4 centres 
under the ICAR Co-ordinatoo Project, the mean 
methane emission from irrigated and rainfed low
land systems in India has been estimated around 
4.0 Tglyear (million lonneslyear). 

Methane flux reaches maximum at and around 
the reproductive stage of the plant. Its emission 
is highesl in the afternoon (12.00 noon - 3.00 pm) 
and declines to minimum at around midnight. 
Peak emissions in afternoon and al U19 reproduc
live stage have been correlated with low root 
oxidase activity (based on Ot-napthylamine oxida
tion). Addition of green manure increases meth
ane emission from ftooded rice fields, even after 
115 days ofits application. Among fertili.zer sources, 
methane emission is more with application of 
green-manure, followed by prilled urea, farmyard 
manure and in control, un-amended, There is an 
evidence, but not conclusive, to suggest that 
metl1ane emission is positively correlated with 
biomass produced. 
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DelaUed chllTocterizaliOr'l of 153 varielies 
notified and re)e"scd by the Central Varielal 
Release ComJUittee (CVRC) was I(enerated to 
p,.eparc calalol(ue of wheal varielies released 
hy the A1CWlP. and a computeri7,ed da t.'l-base 
h'as been completed fOT 1,950 accessions evalu
lted under a Cess Fund Pro.iect. 

Crop Production 
The optimum sowing time for durwn wheat 

has been founn ns first fOrillighlofNovember in 
Central India and lhe last week of October (0 
fi rst week of)lovemberln North-Weslern Platns. 
In c.;entr.:d India. the optiOlum dose of fertilizer 
was foonn as 120:30:20 k~ NPK/ha. and in 
Norul-Western Plains response could be ob
servcdup to 160k~N. 60 kg PPr. "nd 40 kg K:!0/ 
hn wilh a yield gain to Uletune 0(0.3 tonne/ha 
as compored with 120:60:40 kg :O;PK/ha. 

Wheat HO 2643 is suitable 10r the irrigated, late-sO'wn 
conditions of th.e North-Eastern Plains Zone 

I Wheat varieties released during 1995-96 tOf various agroctlmoUc zon .. and production conditions 
--

Varieties Parontag. 

HD 2643 (Gong') 'Iff'S'! HC2407!H02329 

OOK 1001 l<lcal diCOCClI'O" 4!local dioocc.iov-=iajlSS!; 

Wheat varieties identified during 1995-96 Wheat Workers' Workshop 
--

Variety Production condJUons Zone 

Favou .. able Environment 
h(l$t;vum 

HP 1761 Irrigated, limely E:;Vlil"'l NEPZ 
HP 1744 Irrigated, late-sown NEPZ 
OL 788-2 Irrigated, latlrsO"hll CZ 

du""" 
r.~ACS 2846 I rrlgal~. timely sown PZ 

r- -- -
Suppressive Erwironmenl 

auuvum 
PeW 396 Rall'lfed. timely sown NWPZ 
JWS17 Ralnred. bmely sown CZ 
VL 736 Rainfed as well as "rigated, NHZ 

:imety sown 

JOB 666 Saline and alkali areas All .:ones 

RAJ 3777 Irrigated, \'ery late-sown All zones 

"'AJOFl RfSFARCH ACHIEVEMFNTS 

Production conditions Zono 

IftlgatOd. late-sown NEoZ 
Irrigated, timely sown PZ 

.-

Special features 

Lt9 for rust resistance 

Leaf rust les~$tanl 

Leaf· and stern-rust resistan' 

6lack·rust resistan1 

Resistant to all rusts 

Sr2. for stem-rust resistt'tnce 

Yellow rust and brown fust resistant 

Kau\tll bunt, leaf...spol and brown· 
Just resislanl 

Flesistur,t to all ruSIS 
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In basmati-growing areas of the north
western India, sowing of wheat is delayed by 1-2. 
weeks. To overcome this. sowing ofwheat under 
zero tillage-is recommended. However. all vari
eties do not perform well under this system. UP 
2338 could yield beller with 25% higher seed 
rate and nitrogen @ 150 kg/ha. In addition to 
overcoming delayed sowing, this practice re
sulted in a net saving of Rs 1. 750 per hectare on 
the cost of cultivation. In very late-sown areas 
of NWPZ and NEPZ. application of NPK @ 

80:40:30 kg/ha and seed rate at 175 kg/ha 
were found promising. 

Phalar{s minor, a grassy weed. can be suc
cessfully controlled, in most of the situations, 
through post-emergence applicaUon of 
Isoproturon @ 0,75 kg a.i./ha at 2-to 3-leaf 
stage i.e. 30-35 days after sowing, when soil 
moisture is near field capacity. To avoid devel
opment of resistance in Phalar;s minor. herbi
Cides like Stomp (Pendil1lethalin). Isoguard Plus 
and IsoprotuTon should be alternatively used. 

Crop Protection 
A new virulence (Yr9) of Puccinia sLriijormis 

has been detected in &amples from Himachal 
Pradesh, Haryana and Punjab. Based on the 
mullilocation testing at hol-spotlocalions. geno
types have been selected possessing multiple 
resistance to diseases. Lok I, POW 232 and K 
900 for shooUly and CPAN 2092 and ISW 38 for 
brown mite have been identified as confirmed 
sources of resistance. 

Studies on gene postulation and virulence 
tesUng in yellow rust indicated that lh.ere is a 
diversity on the resistance available against Yr9 
virulence. 

The PAGE test (polyacrylanlide gel electro
phoresis ). applied to geographically different 
isolates, revealed presence of 3 distinct popula
tions of Kamal bunt pathogen Neovossia indica 
(ETl, E1'2 and ET3) , prevailing in Himalayan 
foot-hills. central Punjab and westen1 Ultar 
Pradesh. 

Investigations on tile Rice -\VhealIPM have 
shown the common pests of the 2 crops. These 
include army-worm Mythimna separala. stem
borer SesDnlia iriferens and an important fun
gus Helminlhosporitlnl saLiVllm (isolated from 
soil). 
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Genetic resources of wheat confirmed during 1996 

..!c' I -! 
Nursery Genetic D~sirable ~. 

resource trait 

National Genetic CPAN 4038 Resistant to all rusts 
Stock Nursery CPAN 4042, Resistant to yellow 

CPAN 4033 rust 

Yield Component WR 196 High grain weighVear 
Screening Nursery OL 153-2 High grain weighVear 

PBN 1286 High grain number/ear 
AKW 2344 High tillering 

Salinity/Alkalinity NW(S) 93-9, High degree of salt 
Screening Nursery NW(S} 93-11 tolerance 

Drought and Heat RS 63 Early heat and 
Tolerance Screening drought tolerance 
Nursery 

Late-Sown Short P 10988 Early maturity 

Duration Nursery DL 218-6 Early maturity 
UPAU(P) 1426 High grain weight 
WR 251 High grain weight 

Quality Component WR 544 High protein 
Screening Nursery PR 12 High protein 

PR 19 High protein 
RD 410 High protein 
RD 1363 High protein 

Wheat genotypes showing resistance to diseases 

Genotype Diseases 

HS 361 Leaf blight. Karnal bunt. powdery 
mildew and hill bunt 

PBW 343 Three rusts and leaf blight 

Raj 3856 Three rusts and Karnal bunt 
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Grain Quality 
Keeping in view the increasingimp0rlance of 

grain quality far both domestic and export mar
ket. the Quality Laboratory has been equipped 
"i(h all tile necessary instruments needed In 
determine physico· chemical and rheological 
properUes of wheat. 

Ta facilitate identification of durwn ~raIn in 
J>e market itself. a "Dtlrum identification kit" 
has been developed. Using this user kit, the 
yellow-herry affected kernel can be scored in
stantly. To identify if there is any admixture of 
bread wheat in dunJm sample, a phenol-based 
lest is provided in the kit. Within 4 hours of 
soaking in Solulion and dryingiton filler-paper, 
extent of bread wheat adlllixtw'e can be deter
mined. as it develops deep-black colour. 

BARLEY 
Under harley-network programme, special 

attention is being paid to develop superior malt
mg-type vru'iehes r.omhining high };cld and dis
ease resistance. Both. 2-rowed and 6-rowed 
types are being developed. 

MAIZE 
1\vo maIZe hybrids KH 5981 and KH 5991 

have heen released for cultivation in different 
parts of the country. KH 5981 is suitable for rabl 
cultiVation ill Delhi, Haryana, Punjab. western 
Uttar Pradesh and Penins\llar Inelia. KH 5991, 
a mediuJU-rualwing hybrid. Is recommended for 
cultivation in eastern Uttar Pradesh, Bihar, 
Assam, Orissa, Rajasthan, Madhya Pradesh, 
Cujarat ruld Peninsular India. 

Vivo hybrids vtL PAC-IP 12. PAC 35003. 
HA 003. ~. 720 and F733 have been provisionally 
notified. BesIdes. new hybrids DEH 20294, EH 
50511, ICI 701, MMH 69, KI19451. SSF 9374, 
Pro 303 and JK 2492 have been identified for 
cuihvation in c1iffe.rrnr maizc-growingarcas. All 
these hybrids possess high yield potential in 
addition to bul.lt-in tolerance to major diseases 
and pests prevalent in lhe areas. fnr which U1Cy 
have been recommended. Special emphasis has 
been given to develop dual-purpose compOSites 
and hybrids; grain-cum-fodder compOSites and 
hybrids 1.0 cater 1.0 the needs of the harsh 
ecosystems and remote tribal/hilly areas of the 
country. Inducer lines which consistently yield 
haploids at high frequencIes of 5-6% have also 

MAJeR I'IEStARCH AC HI~V ME'ITS 

RU$t resistant HW 2004 wheat. Wheat rusts tuEt one of the 
major constraints in realization of the pOHmtiai yield 01 
wheat A rust·resistant variety HW 2004 has been specni
calty brad and recommended tor general cultivation In 
ralnfQd, timely sown areas, of Central Zone, comprising 
Madhya Pradesh, Gujarat, Ra}ii&than and parts of Uttar 
Pradesh. This variety has been idenlrf1ed to carry mutliple 
resistance for rusts conferfed by L,24. 5(24, Yr2+genes. The 
average yield 01 HW 2004 Is at a par with Sujata 

Durum Identification Kit 

Prevalence of yellow berry in durum wheats 
brings down their industrial as well as nulritionai 
quality in the end-products. Irregular protein 
synthesis is said to be the cause of yellow-berry 
disorder. Relationship between protein and yel
low berry has been established based on the 
analysis of 149 grain samples of Triticum durum. 
As the protein content increases, yellow-berry 
incidence decreases drastically. The results of 
field experiments have shown that yellow-berry 
disorder can be contained by application of higher 
doses of nitrogen.fertilizer (150 kg Nlha). spraying 
01 molybdenum @ 1.0 kg ammonium molybdate/ha 
at tillering and flowering stages, and proper irri
gation scheduling (not more than 4 irrigations). 
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Barley wrieties released <! . 
Varltties P.renlage Production conditions 

RD 2500 AO 10:)l6H15J11'tD 2046 Irrigated timely sown 
R02508 RC 2035/°490 Ra,n1ed, timGfy SO\\'1'1 and 

irrignted, I;\te·s-own 
BCU 73 WL.M 143 (IntrOdJcjon Irrigated tmely sown (malt-bllrley) 

from l'l8 ICARDA) 

been developed. Among different cross-combi
nations. haploid frequ~ncy of as high as 17% 
has been recorded. 

SORGHUM 

Crop Improvement 
Sorghum-improvement programme was 

aimed Lo develop dual-purpose vorielles ancl 
hybrirls. 

Zone J, T --_. 
NWPZ 
NEPZ rainfed, NE ,nd NW for 
late-so ... .n condi:ions 
All barley-grcwing areas_ except 
NYZ 

The effOJis made to diversify eMS base In 
hybrid breeding have been successful In deve1-
Oplflg ncwhybrids. Promising hybrids SPH 723. 
SPH 821 and SPH 840 are based on new eMS 
lines 27A and ARMS 70. and two supenor 
hybrids SPH 843 and SPH 826 arc based on 
eMS lines PM 3 and PM 52. The graiIl-yield 
mcrease In tilesc hybrids Ln lile initial tests has 
been slgnificanUy supenor to CSH 9. 

BCJ 73 is a new mah.·barley variety for aU barloy-grO\v1ng 
areas, excepting the Northern Hills Zone 

Cllapali-maklllg quallty of sorghum variety 
is IllIportanlfor its consurneracceplabUlly. Waler 
absorption of genotypes ranged from 1~. 7 to 
20.0%. The dOligh-roULng (11.0 - 12.9 em) was 
relatively more ill JJ 93R and SPV 1025. The 
cllapaties ofCSV 15. SPV 1025 and CSII9were 
found supetior 111 taste. were whiltr and ,villi 
better puffillg. The keeplng-qualily of cllapattes 
made of JJ 741. JJ 938 and CSH 9 was tested. 
and they were found very soft. 

The varielal improvement 10 rubi sorghu m 
alms at a hIgher level of biomass productivlly 
"1m resislance lo pests. compamble 10 M 35-1. 
CSH 15R maintaJns its yield superiority over 
check M 35-1. II has higher panicle weight. 
highe, energy !>Ialu!> of water, higher photosyn
th~tie rale. low CSI. IIldicalmg marc drought 
lol..-anee in rabL Of llie 22 tissue-rulture 
Inulants of SPV 462 and SPV 475. 6 progenies 
ru-e early rnalltrin~ (90 days) with an yield ad
vantage over parents. Among me charCOal-rot 
resi,';;tum selections derived from in-"itro sdec-

Paras Is the t fst yellow sing'e-cross maize: 
hybrid nollfied a"d rtlease4 tor Punjab in kh,aril 
It has a y eld poten~ia' 01 9-10 lenneshla and Is 
rasl4llanl to important disease. and -nsect-pests 
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Sorghum varietieslhybrids released .Ad notil1ed in 1995 

Season N.tlonlVstate release Area of adaptation 

Grain-sorghum hybrId 

CSH'SA Rabi Na~ooaJ Mahamsh1ra, south-
eastem Karnataka, 
ad)scen' palts of 
Andhro Pradesh 

Grain-sorghum varietle. 

S .. 3 Ram Stat. Maharashua (shallow soils) 

DSV 3 Khan! Stat. Ktuntl!aKa {mid!1&-Mdemi'C 
arMS) 

JJ 938 KhaM State Madhya Pradesh 

Forag. $orghum 

He 6 Khanf National All sorghum -growing 
areas 01 India 

tions, using cuilure-filtrate technique. one se
lection eRR 80 showed significantly higher 
resistance compared to checks. 

spe.cI.1 features 

Bold grain, shootfly tolerance 
and improved yield potentia' 

Early and dlcughl reSlSlan1 

Mulge laStstant 

Dual pUfpose 

Fotklr dislh'\se tolerance 

Crop Production 
In different sorghum-based eroppillg sys

tems. a combinaUon of the 50% of the recom
mended dose of fertilizer with FVM has been 
found as effective "" fll11 dose o[[erWizer. Kllar(f 
sorghum was [ound to respond significantly to 
Zn aHd Fe. Soil application of ZnS04 @ 25 
kgjha appeared very effective Lo promote maxi
mum nut.tienl ulilizuUon. Per{ormanceofrn.lnfed 
rabi-sorgllulll improv.d with deep placement o[ 
seed and fertilizer. 

CSH 1 SR sclghum IS a htgh·yieldina, bold-seeded, shoollly
tolerant hyblid for rabl cultivation 

Crop Protection 
Promising rxp<:rirncntal entries possessing 

field tolerane.: to shoo tOy and stem· borer in
clude: SPV 1041 and SPV 1198 in 1\\'1': RM 47 
ondSSH 1 inI\SSVf; "ndRSG08nndGSSV236 
u1 ISSVf. Among pest-resistant nUrseries. PB 
~os 15833-3-1H and 15881·3 have shown re
sIstance to shoo tOy on a par with checks leSv 
700 and ICSV 705. Resistance to midge ha" also 
b'Tn localed in SR:'I61.ICSVNos 93-73 and 88-
4 I. which is on a par wit.h checks DSV 3 (Iesv 
745) and DJ 6514. Low-grain damnge du. to 
head-bug has been recorded in IS 21443 and IS 
19950. and It is on a par with checks IS 17610 
ilnd1S21444.ln rabiseason.SPVNos655. 1090 
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and 1167. hybrtd CSH 15R SPH Nos 921 and 
92!) and parental lines SPV 492. SPV 727 and 
SPV 839 have shown high degree of resistance 
to shootfiy. Resistance to sugarcane aphid has 
been recorded In SPV 655. SPV 1085 and also 
In CSH 15R. Efi'eclive chemical control ofshootfiy 
was achieved With seed-soaking In Endosulfan 
35 EC Or Curacron 50 EC spray or wilh seed 
1.l'eatroent with Imidac10prtd 5 orlO g per kg 
seed. As shootlJy damage can be mlniml7.ed by 
early planting with onset of monsoon In Ichorif. 
the chemical control is only useful for late
planUng situation and in seed -production blocks. 

Genotypes of sorl(hum identified for multiple 
chsease resistance are SPV 881. SPV 1041. SPH 
723. SPH 821 and SPH 843. Parental lines SRT 
18B.SB 1085, RS29. MR 750. CS3541. TNS30 
showed resistant to grain-moulds and II!tR 750. 
2219Aand B. RS29 to downy roUdew. andSRT 
18B. NSV 13. RS29. SRT26BCS3541. SR423B 
were found tolerant to sugary disease. The 
reSistance to anthracnose has been located In IS 
8354. IRAT204. IS 854 and IS 12467. Screening 
for charcoal-rot resistance has enabled t(, idcn
illy few proroising enmes. CRP Nos 3.4,23.24. 
27.29. RSCH Nos 6-3-1 7. 14. RSP 48-1 and 
BRJ62. 

Examination of non-viable seeds of above 
sorghum genotypes showed predominance of 
Aspergillus jlauus, followen by Fusarium 
moniliforme. Curuularia sp. and Helminlho 
sporium sp. Spray of neero-Ieaf extract (30%) 
twice on 296B In field though reduced earhead 
bug damage. but did nol minimi7-e grain ·mould 
incidence. 

Sorghum for Alternative Uses 

Seven sweet-stalked sorghum MS lines 
developed have shown high per se biomass 
and stalk-sugar productivity with modest grain 
YIeld. Elhanol production process from sor
ghum luice has been developed. A sweet
stalked sorghum variety SSV 84 has already 
been released, and ethanol production from its 
juice is 15.25%. More than 50 sorghum geno
types have been assayed for sorghum diastalic 
units (SOU). The dlasIatic activity ranged from 
16 10 200 SOU and the malting loss from 6.9 
to 39.3%. Accessions with 60 to 70 SOUs and 
above are suitable for production of good malt. 
A multlcul hybrid, PCH 106. with 70 tonnes of 
green forage/ha in 3-4 cuts. has been identmed 
for release. 

PEARL MILLET 
Two new hybrids RHB 58 and Puss 444 have 

been released and notified for general eultiva
lion for all pearl-millet-growlng areas. These 
hybrids combin. "upelior yield with resistance 
to downy mildew. Four hybrtns and two popula
tions have been identif'icd for release by the 
Vartetal Identification Committee. The hyhtids 
are MLBH 33 and Pusa 325 for Zone A and 
Nandi 30 and AH D03 for Zone B and two popu
lations are CZIC 923 and Pusa Bajrt 266. Screen-

Pus8444 pear) mDlet is a high grain and fodderval'lety, which is basad on a new male-Slerile rna 189A, It is recommendad 
10r .M pear1-mUiet-growing areas of the country 
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ing for downy-mildew resistance. identified MH 
657. MH 665. ICMP <a2777 and IC:.1P 92888 as 
frrc from disease. Application of 2.5-5.0 tonnes 
ofFYM in combina.tion with 40 kg 1\ Iha r~su lted 
ill Significantly higher yields Ihan FYM or N 
alone. Pearl millet intcreropped with 
cIusterbean/greengralO iIl paired-row planting 
(SO/60 CIU) has been found vcry remunerative. 

SMALL MILLETS 
More than 11. 000 accessions of exotic and 

Indigenous germplasm of six small milielS are 
being maintained. A germplaSlll catalogue on 
fin<\ennillct for 3.940 accessions on 37 deSCrip
tors has been brought out. A high-yielding. 
blast resistant variety GPU 28. maturing in 
105- I 10 days. has been released for Karnatak .. 
as a replacement to the ruling. susceptible 
variety IndafS. Another blast-resistant vari<:ty 
GPU 26. maturing in 95-100 days. has been 
identified for growiIlj( In place of Indnf 9. LitUe 
lIIillet variety TNAU 63 for Tamil Nadu. 
Karnataka and Gujarat; and foxtail millet 
TNAU 43 and kodomlUetVamban 1 (ICvIV20) for 
Taoill Nadu have been notified, aIld released for 
cultivation in respective slates. 

GPU 26 Is a blast-resistant, early-ma1uring ragi. tt IS 
idantlfiod for growing i'l places of Inda19 

Krlshn3devaraya foxtail millet ;n farmer's Mid 

Callus induction and regeneration of plants 
from niffcrcnt explaIlts aIld Uleu' establishment 
iII the field have been successful in fingermillet. 
litHe millet. and proso-millet. More than 1.500 
progenies In R.: generation havc been studied iII 
HuUubelc and Puma llIlgennUlel for somarlonal 
variations. TIle pl·ogente..; exhihit~d large "ari
ablllty for yield and olhcragronomic attributes. 
"ffering s"ope fur selection; thiS can be used as 
a novel tool fo,' generating new variability. 

In Bihar and Orissa. transplanted fingermiUet 
+ pig.onpea in 8 :2 row proportion gave higher 
monetary returns. The profitable intercropping 
systems identified for oU1er small millets ate 
pil(eonpea + kodomUiet (2: 1) in Madhya Pradesh; 

MlNn seed yiefd (kglha) in fTont.ffn. deMon.tr.tions of fingermill.t 

Improved ptacli<;& 

Farmer'S patcllco 

~ ncfe<:tSEI OY(tl t,\rm*,'s practice 
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Karnataka 

2.729 

1.829 

44.2 

aM' 

1.849 

1.414 

30e 

Andhro. Pra.desh 

4,132 

2.746 

30.S 

Orissa 

2.500 
1.671 

54.4 

Uttar Pradesh 

2,513 1._ 
29.7 

4S 



pigeon pea + foxtail millet (5:2 proportion) in 
Andhra Pradesh and soybean + Utlle millet (2: r 
PI'Oportlon)irl Madhya Pradesh. In UtlarPradesh 
hills. fingermillel and soybean in!l: I comblna· 
tion willl 75% of the recommended nitrogen 
dose (45 kg N against 60 kg '<) recorded highest 
gralnyield aswell as land equivalenlraUo of 1 :3. 
The yield mruamization studies conducted over 
3 years in Oihar have demonstrated that in 
proso'millet change of vru'lety alone I'esulled in 
47 % increase in seed yield over local. Recom· 
mended cultivation practices resulled in 32 % 
higher yield over farmer's practice. 

In Ihe National Screening NlUsery (NSN) of 
t1ngnmilkl. 7 new accessions GE 3060. IE 
2081. IE: 2885. IE: 2897. I~; 2912. IE :.1930 and IE 
2()68 have been foulld highly resistanllo both 
neck ruld Jlngel blasl. Kodolllillcl PAC I, KK 1 
"nrl T'\A U 42 showed I'esistant to head smut. 

A \o\nl of 114 front ·Une demonstralions were 
couductcd over 57.4 hertFlrf'S involving 141 
fa"iller~. The demonstrations were conducted 
in Andhra Pradesh. Billal Karmltaka. Orisso. 
Madhya Pradesh. UltarPradeshruld Tamil Nadu. 

In fjng~rmill.t . adoption of improved prac
lice signi t1cantly inn"'ISNI seed yield by 44 % in 
Kam8taka, 31 % in Bihar and Andhra Pradesh. 
30% iJl UltarPradcsh (Hills) and:l4 % in Orissa. 
SimUar increases were also noUced in olhf'r 
small millets which ranged from 42 to 136% in 
Ultic millet; 37 to 42% in kodomulet; 36 to 68% 
tn foxlail millet: and 65% in prOM·millet In 
different states. 

UNDERUTILIZED CROPS 
Underutilized Crops Programme is engaged 

(n developirlg improved technology for crops of 
future promise such as pseudoccrcals, job's 
tears. minor pu lses and legumes. minor oilsc'cds 
and other indigenous orexolic economic plants. 
Over 1.800 accessions of underutilized crops 
have been Ileld-e"aluated. These include grain' 
amaranths at Akola (1.134), Ranichauri (200) 
and Bangalore (631. rhenopodlwlt album al 
RaruchaLlli (25). Job's tears at Shillon,l( (31). 
ricebean at Ranichauli (73), winged bean at 
Akola (242). AlTip!ex at Jodhpur (14) and 
Jatropha al Akola (281. LInes havltll( above 
16.5% prolein have been identifierl in grain-
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amanll1th (IC 35761 andlC 35618 . 16.7% each: 
and IC 35754 . 16.5%) and above 19% in rice bean 
(RBL 16. 19.6%: and RB 73, 1!'I'25%). 

RBL 6 rlcebean with a yield potenlia! of 1.8 
tonnes/ha (20% higher yield than RBL 1) has 
been idelllificd for Ule norUI-woslern and norU,· 
(!asl.cfn regions. It is a photosensitLve vari~ty, 
with spreading halJil, rcsislance [0 yel10w rno
Saic ,,;rus and WlUI acceptable ~eed sl7.e. colour 
(pale-green) and quality. AlloUler riccbcan PRR 
880 I has been identified for release at the state 
level In Ultar Pradesh hills for its 6uiLabilily at 
min-hills \0 high-hills. beyond 1.500m eleva
li(1n. Hic.ei)enn is highly suited to these hills 
where urdberu1 (blackl(raru) and mungbean 
(green gram) cannot be grown. 

fababeaJ1 VH 82-1 (Vikrant) has been iden
tified for northern plaiJ1s. It is yet not consumed 
as a pulse in \lus part. but has a possibility of 
being consumed as dal. beSOfl ruld fried prod
ucts. It has a very high yield potential (4.2 
tonnes/ha) and protein content (24.85%) along 
with better tolerance to chloride ond sulphate 
salirlity lllan chickpea. 

for grain-mnaranUls third week of October 
has I",en fOllnd hetf~r sulled for its planUng irl 
norlh-wcstc'rn parts of the country. A llnear 
response to irrigation treatments resulted ill 
llighestyield of3.6210rmcs/ha at 0.8/IW /ept: 
and at 60 kg t'{ /ha. 

vaLobil ty ,1'1 gfaln-.amafa~th 
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Forage Crops 

CroplxnproveDlent 
:vInny varieties of fora~e crops have been 

released and notIfied by th(' Central/Seed 
SLlb-Commitlee on Crop !'itanrlards. Notifica
tion a nd Release_ 

Production Technology 
Application of Azoroooctpr in Dinanalh

grass and maize. Azospir(1[,rm in bajra-napier 
hybnd and VAM .vermi-culllposl ill SI!ll.o~QJ11fles 
scabra has hf'.cn fuund to iJl(·I·t";l~(> ylt"Ic1. Grow
Ing of sorghu rn- chickpea sequence in 4-m aparl 
"lIeys of scsbaJUa yielded higher green forage 
( l5G.ll0tlnes/ha) anrl dry maHer (41.6 lonnes/ 
ha). besidesconsidcrab1c );cld of chickpea-grain 
Jno ftld. as compared losole soq;(hum-chickpea 
sequellee (green llIaHer yield 26.1 lonnes. dry 
mallei Yield 6.5tonnesand chickpea2.0 lonnes/ 
hal. In another e.>.."Pcrtmc:nl, berseem-mat7.e se
qucncewas Laken in4-0l aparlaJleysofsesbania 
;lnr! resu lls revealed lhat berseem and maize 
?:nvc considerable yields In addition to highly 
nulritious forage yields of sesbania. in raillfed 
areas. mixed-cropping systems of Cencllrus 
clhans. Cllrllsopogon JitlVllS and Dicamllium 
ClJ1Iwlatllm (ennge grasses). and Sl!ilosantlles 
hamata (slylo). Macroplelill1l1 alropurpureum 
(sirauol and Ccyanus cqJan [ra'nge legu mes). 
grasses produced higher bIOmass than lel(umes 
after third year of establishment. 

Inlercropping of sorghum or mai7.e with cow
pea. lowered inCidence of pests in cO"''Pea as 
compared to sole crop. Sorghum lowered num
ber o( holes b)' flea-beetle and percentage ofleaf 
damage by defolmtors to the extent of22.4% and 
16.2% and maize by 11.95% and 7.12%. An 
mcrease of 36. 9% in green fodder )'ield was also 
obtained from lhe protected crop_ 

Pulse Crops 

CHICKPEA 
Chickpea DCr 92-3 has been identified for 

release for hlg!1-Illput managern.",t conditions 
of the ,",orth-Western Plains Zone of I h e country. 
H ha!O; resistn nee to F'uscuiwn wilt tolerance to 

F 

• 

• 

Application of Azotobacter to Dinanalh
grass and maize, Azospirtllum to bajra
napi~r hybrid and VAM+Vermi-compost to 
Stytosanlhes scabra increased Yield 
Intercropping of sorghum or maize with 
cowpea lowered pest Incidence on Ct;y.N
pea 

RL 88 Is a very good porennlal varlety 01 lucama, recem· 
mended for all-ovor th. country It is fairly reSIS1ant to downy 
mildew "'OOt·rol and wl11 

IGF Rt hay dder 

• 

-

• 

Chickpea (gram) lines GL 769. Phule G5 
and ICC 4958 showed drought tolerance 
at Kanpur 
Intercropplng of pigeonpea Pusa 9 With 
groundnut Chitra in 5:2 proved very pro
ductive 
Idenllfied a bpld·seeded, resistant to rust 
lentil DPL 62 for release for the North
Western Plains Zone 
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V~rieties of forage crops notified and released 

Crop Variety Area 

Fodder sorghum He 308 Entire country 

Sorghum CSH 13R Entire country 

Sorghum SPV 946 (CSV 15) Entire country 

Fodder cowp~a uee 8705 Entire country 

Gobhi sarson HPN 1 Himachal Pradesh 

Gobhi sarson GSL 1 Punjab 

Lucerne RL 88 Entire country 

Fodder fenugreek ML 150 Punjab 

Fodder guar IGFRI 2395 2 Entire growing area 
(8undelguar 2) 

Fodder guar Guara 80 Punjab 

Guinea-gras$ PGG 1Q1 Punjab 

Ricebean RBL 1 Punjab 

Shaftal SH 69 Punjab 

Oats OL 125 Punjab 

Teosinte TL 1 PUnjab 

Fodder maize J 1006 PUnjab 
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;-',J._ .... 
Special ct'!aracterislics } 

Resistant to leaf diseases and tolerant to m~or 
insect pests. Yields 40-65 tonnes of green foragelha 

in a single cut 

Primarily released for Tab; but promising for khaTif 
also as a dual-purpose. It is a tall hybrid, fairly 
resistant to foHar diseases, and yields 50-55 tonnesof 
foragelha and 1.8-2.5 tonnes of grainslha 

Dual-purpose, tall variety, Yielding 3.0 to 3.6 tonnes 
of grainslha and 110-120 tannes of dry forage/ha 

Resistant to root-rot and collar-rot, yields 30-42 
tonnes of green forage/ha in 60 days 

SUitable for sub-tropical hi11y region, yields about 20-
25 tonnes of green foragelha and is moderately 

tolerant to aphids 

Primarily released as grain material but is also 
suitable for fodder (20-35 tonnes 01 green forage/ha) 
and is comparatively free from foliar diseases 

Very good perennial variety, suitable for 4-5 years. 
It is fairly resistant to downy mildew, root-rot, wilt, 
and is tolerant to maior insect pests, and is very good 
seed producer, yielding 300-400 kg of seedlha, and 
produces 100-130 lonnes of green forage/ha 

Very good fodder variety, yielding 30-40 tonnes of 
green forage/ha, and is fairly resistant to maior 
diseases and pests 

Resistant to Xanthomonas and Alternarj~, and its 
green forage yield is 25-45 tonnes/ha 

Moderately resistant to bacterial leaf blight, and 
yields 35-40 tonnes/ha 

High-yielding (70-90 tonnes of green forage/ha) and 
is a good seed producer (1.5-2.0 tonneslha). It is 
suitable as annual or perennial crop, no diseases 
and pests are reported 

Released as a grain variety but is also suitable for 
forage production (20-30 tonnes of green forage/ha) 

Almost free from maior diseases and pests, is 
suitable for high rainfall areas, aCid soil, hilly 
sub-temperate areas It yields 80-105 tonnes of 

green foragelha 

Yields 35-50 tonnes of green foragelha, and is 
tolerant to major diseases and pests 

Yields 38-50 tonnes of green foragelha, and is free 
from major diseases and pests 

Yields 35-45 tonnes of green loragelha, and is 
resistant to maydls blight and brown stripe and 
downy-mildew disease 
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pod-borer and matures in 150-160 days. Its 
yield potential is 2.0-2.5 tonnes/ha. Chickpea 
BG362, ICCX730020-11-2-11H, POE 5-1, POE 
7-1, POE 1-2 and PDG 84-16 exhibited 30-50% 
lowerpoddamage by gram pod-borer HeUcoverpa 
armigera in comparison to checks K 850 and L 
550. Under the integrated pest management 
approach, use of 1.0% Achook, 0.4% 
Nembecidine and 1.0% Repelin (all neem-based 
formulations) has been found at a par with 
Endosulfan 0.07%, and significantly superior to 
untreated check against Helicoverpa armigera
infesting chickpea. 

Random surveys in Kanpur have revealed 
association of root-knot, lance-, stunt- and le
sion- nematodes with wilt-affected chickpea 
plants. Incidence of these nematodes was se
vere at the early stage of wilt. A number of 
genotypes of chickpea have been identified for 
tolerance to Meloidogynejavanica. Out of the 74 
lines found resistant to wilt, 10 genotypes have 
shown stable resistance. Studies on variability 
of wilt pathogen Fusariwnoxysporwnf. sp. ciceri 
have indicated occurrence of at least 6 patho
gens (possible races) across different chickpea
growing areas of the country. Kanpur pathotype 
has been found distinct from other pathotypes. 

A field experiment involving 13 genotypes of 
chickpea, grown in irrigated and rainfed areas, 
has revealed that the functional traits imparting 
drought tolerance in the plant aJje slow rate of 
leaf senescence, high root biomass, increased 
rooting depth and faster rate of grain growth. 
Phule G 5, RSG 143-1 and Pusa 362 have 
showed consistent increase in nodulation up to 
flowering under limited water. Loss in seed yield 
due to soil-moisture stress varied with geno
types, from 40 to 60% over control. Computa
tion of drought tolerance index (DTI) has re
vealed that positive DTI indicated higher toler
ance of genotypes to soil-moisture stress and 
negative DTI showed drought susceptibility. 
Lines GL 769, Phule G 5 and ICC 4958 showed 
drought tolerance at Kanpur. 

Low temperature during flowering and pod 
initiation has been observed to be detrimental 
for pod setting and seed filling in many geno
types. ICCV 88506 and ICCV 88503 set pod at 
4 ° C thus indicating the possibility of their use as 
donor partnts in breeding for low-temperature 
tolerance. 

MAJOR RESEARCH ACHIEVEMENTS 

PIGEONPEA 
In a lat;e-maturyng hybrid pigeonpea trial, a 

new hybrid RAUPH(9406 (2,889 kg/hal recorded 
44.3% more yield over best check Pusa 9. In a 
early-maturing hybrid trial, hybrid MS Prabhat 
DT x UP AS 120 (1,464 kg/hal gave significantly 
superior yield over best check UPAS 120. In 
pigeonpea and groundnut intercropping, 
pigeonpea cv. Pusa 9 and groundnut cv. Chitra 
in 5:2 row ratio have been very productive (4,422 
kg/ha pigeonpea equivalent yield). followed by 
Bahar + Chitra in 5: 1 row ratio. Inoculation of 
pigeonpea with Rhizobium and sorghum with 

,Azotobacter in pigeonpea and sorghum inter-
cropping system in rainfed areas increased seed 
yield. However, highest seed yield of pigeonpea 
(501 kg/hal and sorghum (2,230 kg/hal could 
be noticed only when dual inoculation was 
done. Dual inoculation with Rhizobiwn + Azoto
bacter also produced highest pigeonpea equiva
lent yield (1,244 kg/hal. 

Micronutrient studies in pigeonpea-wheat 
rotation revealed that residual effect of Zn, B 
and Mo recorded Significantly higher yield of 
wheat (5,208 kg/hal. Combined application of 
these nutrients recorded highest yield (1,207 
kg/hal of pigeonpea and pigeonpea equivalent 
yield (2,864 kg/ha). registering a increase of 
16.8% compared to control (2,481 kg/hal. In 
pigeonpea SL 21-9-2, SL 12-3-1, PDA 89-2E, 
PDA 92-2E, PDA 92-3E showed high level of 
resistance against podfly Melanagromyzaobtusa. 
Selection PDA 89-2E showed resistance to 
Melanagromyza obtusa as well as grain pod
borer Helicoverpaarmigera. In a short-duration 
pigeonpea, on an average, 40-60% of pod dam
age is caused by pod-borer complex, consisting 
mainly of Maruca testulatis, Helicoverpa. 
armigera. Eucasma critica. Lampides boesticus 
and MeLanagromyzaobtusa. Population dynam
ics of vector Aceria cqjani of sterility mosaic 
revealed that vector population was negatively 
correlated with minimum and maximum tem
peratures, and positively with minimum and 
maximum relative humidities and rainfall. A 
temperature range of 10-25°Cminimumand 25-
35°C maximum and relative humidity above 
60% were congenial for build-up of vector popu
lation. 
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Early-duration genotypes exhibited higher, 
mortality percentage over medium-duration 
genotypes in waterlogged areas. Amongst early
duration genotypes cv. AL 15 and amongst 
medium-duration genotypes cv. ICPL 366 have 
been found tolerant to excessive moisture. 

URDBEAN AND MUNGBEAN 
Two varieties of mungbean (greengram). 

TARM 1 for rabiand HUM 1 for spring, have been 
identified for pre-release seed multiplication. 
TARM 1 is resistant to ,powdery mildew and 
HUM 1 is resistant to yellow-mosaic virus. In 
urdbean (blackgram) WB 3 and WBG 26 have 
been identified for prerelease for khariffor Cen
tral and South Zones. 

In sunflower and mungbean intercropping, 
PS 16 mungbean and Morden sunflower in 6:2 
row ratio were most productive (1,804 kg/hal. 
followed by intercropping of PDM 84-139 
mungbean in the same ratio. Highest land 
eqUivalent ratio of 1.19 was recorded in 
mungbean (PS 16)-sunflower intercrops. 

Seed-filling period has better association 
with seed yield as compared to 50% flowering 
and maturity. Leaf area duration at 50% flow
ering and net assimilation rate at 10 days after 
flowering showed closer relationship with seed 
yield. Mixing of lime powder and anona seed 
powder at 2% with mungbean seed. meant for 
storage, resulted in low bruchid damage (6.0%, 
3% weight losses, respectively) compared with 
control (68.0%, 67.5%). 

LENTIL 
A bold-seeded lentil DPL 62 has been identi

fied for release for the North-Western Plains 
Zone. It is resistant to rust and is' tolerant to 
wilt. Its potential yield is 1.2-1.8 tonnes/ha. IPL 
74, an extra bold genotype and DPL 61, a high
yielding genotype (extra bold), is under testing 
for Northern Hills Zone. 

Among various rice-based cropping systems, 
rice-Iathyrus gave highest rice-equivalent yield 
and was found most profitable with a net re
turns of Rs 31,632/ha, followed by rice-lentil 
and rice-linseed on sandy loam soils of central 
Uttar Pradesh. Tillage practices did not show 
any Significant effect in terms of net returns 
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from the 3 '(~rops, which suggests that relay 
sowing of lathyrus, lentil and linseecl., may be 
done by broadcasting their seebs in 'stahding 
crop of rice 2-3 days before its harvesting; but 
chickpea, fababean and fieldpea in rice-crop
ping systems performed better after land prepa
ration. Seven entries oflentil (DPL 42, DPL 51, 
NDL63, L4147, L4601, LH90-54andPL88-54) 
were found resistant and 28 including some 
promising lines (DPL 56, DPL 60, DPL 61, DPL 
62) moderately resistant to rust disease. Ten 
lines from the ICARDA also exhibited resistance 
to rust. Early-sown crop( first week of October) 
escaped serious damage from rust in the North
Eastern Plains Zone. 

RAJMAH AND FIELDPEA 
A promiSing line of raj mash IPR 96-3 has 

shown yield superiority by 18-36% over the best 
check PDR 14. 

Dwarfpea responded to nitrogen application 
up to 20 kg/ha. Application of one irrigation at 
pod formation has been optimal. Four entries 
DPPP 3, DPPP 4, DPPP 15 and DPPP 17 have 
been identified as resistant to powdery mildew. 

Oilseed Crops 

GROUND NUT 
In rainfed yield trials, advanced cultures of 

groundnut PBS 101 and M13 x R33-1D signifi
cantly out-yielded (20% and 16%) best check 
Kadiri 3. Cultures IR6, PBDR 32, PBS121 and 
CIV are promising for seed viability. PBS 192 
has recorded high oil content (53.4%) and PBS 
33, PBS 70, PBS 138 PBS and PBS 100 have 
been identified as lines tolerant to iron chloro
sis. Ninety F 1 hybrids of 8 different interspecific 
crosses, 60 cultivated forms derived from spon
taneous allohexaploid hybrids and 28 wild 
Arachis species have been field-evaluated. 
Crosses were made to transfer rust resistance 
through interspecific derivative CT 7-1 to cul
ture J 11. To recover interspecific hybrids in field 
in shortest possible time, vegetative propaga
tion by micro-cutting has been standardized. In 
an attempt to produce intersectional hybrids, a 
nullisome from J 11 has been identified. A 
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protocol for inducing multiple shoots on so
matic embryos, rather than one-to-one direct 
conversion of somatic embryos to seedlings, has 
been developed. 

Cultures SQ 84, ICGS 44, 5-S and SB XI 
have shown higher thermostability. Genotypes 
DRG 101, RG 378, and RG 335 and ICG 3098, 
RG 332, RG 141, RG 337, JL 220, ICG 86635, 
ICG 3826 and TKG 19 A have tolerance to high 
temperature at Jaipur and Hanumangarh dur
ing pod-formation stage. 

Application of Fe, Zn and B through drip 
irrigation increases haulm yield, shelling per
centage and kernel weight and hence seed yield 
significantly over their soil and foliar applica
tions. Itis found that the application of different 
sources of iron could reduce occurrence of iron
defiCiency chlorosis, even when applied in soil. 
Pods of rabi-summer produce, when dried by 
new drying method, developed by the NRCG, 
and stored with desiccants like silica-gel and 
CaCl2 , retained more than 70% germinability 
with high seedling vigour even after 12 months 
of storage. Spanish accession Nos 2410, 7323, 
4080, 2443, 7506, and 201 have shown high 
degree of fresh seed dormancy. Seed treatment 
with Carbendazim 50 WP @ 2g/kg seed not only 
improved plant stand by 12% but also reduced 
intenSity of early leaf-spot by 57 %. 

Summer groundnut in Sauras~tra region of 
Gujarat is very remunerative wherever irriga
tion is available in plenty. Experiments at the 
NRCG have shown that if wheat -straw is used as 
a mulch after sowing of groundnut in summer, 
soil temperature raises by 2-3°C, resulting in 
advancement of germination by 2-3 days. On 
the other hand, at the time of pod development, 
when temperature is high, mulch reduces soil 
temperature by 3-5°C. Mulching helps in mois
ture conservation, weed control and reduces 
wat.er requirement also. A 20% increase in pod 
yield was obtained by wheat mulching. 

SUNFLOWER 
Sunflower AKSF 9 and PKVSH 27 have been 

released for cultivation in Vidarbha region of 
Maharashtra. LS 11, which is resistant to downy 
mildew, has been developed at Latur Centre. It 
is a suitable replacement to Morden in 

MAJOR RESEARCH ACHIEVEMENTS 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Field-evaluated 90 F1 hybrids of 8 different 
interspecific crosses; 60 cultivated forms 
and 28 wild species of groundnut 

AKSF 9 and PKVSH 27 sunflower re
leased for cultivation in Vidarbha region of 
Maharashtra 

LS 11 sunflower, which is resistant to 
downy mildew, found suitable to replace 
Morden in Marathwada region 

PBR 97 and RAU OYS 89-115 mustard 
identified for release 

Promising strains EC 287711, PBCM 3590 
of Brassica juncea, possessing low erucic 
acid, developed 

High-yielding soybean Ahilya 1, Ahilya 2 
and Ahilya 3 and PK 1042 released 

Soybean line TG x 885 530 found pos
seSSing antixenosis type of resistance 
against tobacco caterpillar 

Niger and kodornillet in 2:2 in Chhindwara 
and niger and horsegram in 4:2 Igatpuri 
proved promising intercrops 

Seventeen pistillate lines With significant 
differences in initial and final flowering of 
spikes and seed yield of castor identified 
at Hyderabad 

Marathwada region and is also accepted for pre
release multiplication. In rabi/summer sun
flower cropping system, maximum net returns 
were obtained insunflower-groundnut sequence 
(Rs25.875/ha), followed by sunflower-sorghum 
sequence (Rs 13,656/ha). In kharif-sunflower
based cropping system also, yields of groundnut 
and sorghum were higher than other crops. 
Sunflower seed equivalent yields worked out for 
kharif crops were maximum for groundnut, fol
lowed by sorghum. The mean net returns of 2-
crop cycle were higher from sunflower-ground
nut, followed by sunflower-sorghum in rainfed 
areas. 

Higher monetary returns were realized from 
sunflower + pigeonpea (2: 1) intercropping com
pared to sole crop of sunflower. Lodging of 
sunflower plants was less in this intercropping 
than sole sunflower and sunflower+groundnut 
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Intercropping. Vermicompost ~ 2tonnes/ha has 
been found to increase yields of "tin nowe r DY 
48% (Akola) to 66 % (Coimbarorej and FYM @ 5 
tormcs/ha by 22% (Coimbator~) to 43 % (Akola). 

RAPESEED-MUSTARD 
Forty-four new accessions of Bra..sic(l 

campesbi.s var. rona and 16 oC yellow sarson 
have been collected from Himachal Pradesh and 
Punjab. tilUS making a tola] of 4.483 ~ccession" 
of oilseed brassicas. 

A total of 569 brassica accessions have been 
evaluated at the NRCRM. Bharatpur. TIlese 
include Brassica juncea(360). Brassi<.:a 
campestris ssp. olp.ifp.ra var_ brown sarsou(90). 
yellow sarson(90) and Brassica napus(29). 

Two new varieties of mustard have been 
identiOed for release. PBR 97 has .. corded an 
average of 1.8 tonnes of seed yield/ha in minfed 
areas and it has been recommended Cor pn,
release multipUcation for Punjab. Halyana. Delhi 
and northern naJasthan. lt malures in 136 days 
and has 41.0% oil content. RAUDYS 89-115 is 
a yellow sarson variety. ~vinJ;( on an average n 
yield of 1.5 lonnes/ha. It has been recom
mended Cor pre-release multlpltcalion at the 
national level for inigated areas. It matures in 
102 days and has 44.5% oil content. 

Muslard Rajat (peR 7). With an yield of 1.9 
Lounes/ha. which was carlier recommended for 
Irrlgaten areas of westen) Rajasthan. GuJw'al 
and western Maharasthra. has now been rec
ommcmlcd for general cultivation inAlwar. Sawai 
Madhopur. Bhara.tpur and Dholpur of Rajasthan: 
in view of ils sh" Lt.ertng resistance 3nd good 
performance Ul Lenns of seed }1eld in adaptive 
trials. 

Sustained efforts towards improvement of 
quaUty traits like '0' (low erucic acid Or low 
g)ucosinolates) and '00' (low erucic alld low 
!1;lucoslnolates) have opened new Opportwlities 
to Improve status of 011 oC rapeseed-musLard 
and to earn valuable foreign exchange tllrough 
exporL of oil. mea I and value-added products. 
Promising >;trains like EC 287711 and PBCM 
3590 of 8rassicaJullcea. possessing low erucic 
acicl. have been developed. The laUer strain has 
also been found to possess moderately low 
glucoslnolate(4Q mlcromoJes/!1; defatted meal). 

Ahilya 2, a high-yielding soybean 

Ahilya 2 (NRC 12) is a defect rectified induced 
mutant of Bragg. II matures in 99 days in 
Central Zone. Its pubescence colour is tawny 
and flower colour is purple. The variety is 
resistant to bacterial pustutes, Myrothecium 
leaf spot. bacterial blight, yellow mosaic and 
green mosaic viruses and Rhlzoctonia aeriat 
blight. Its yield potential Is 2.5 to 3.0 tonnes/ha 
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Two strains of Brass!ca napu.<, GSL 6016 and 
HPN 3, possessing double low characters, have 
been found promising. 

Sulphur@ 40 kg S/ha has been most benefi
cial for realizing increased seed yield. 

A LOla! of 17!J front-l1ne demonstrations were 
conducted to highlight impact oflmproved tech
nolOgies on seed yield and economics of mus-
tard ell ltivation. The seed yield which ranged Variation in flower cobur and hairiness in soybean vafie15e& 

from 250 to 2,200 kg/ha under farmers prac
tice increased to 420-3.100 kg/ha with itn
proved technology. The increase in seed yield 
withlmproved technology over farmer's practice 
ranged from 0 to 174%, 

SOYBEAN 
The high-yielding improved varieties MADS 

I. I\.1AUS 2 have been identified and Ahilya 1, 
Ahilya 2. ,\hllya 3 and PK 1042 have been 
released. Ahilya 1 is a high-yielding (2.5-3.0 
tonnes/ha) mutant of Oragg. maturing in II~ 
days in Norlhern IIUls Zone and 94-102 days in 
Malwa plateau. It shows excellent germination 
even after 7 months of storage under ambient 
condJtions. Ahilya 2 and Ahilya 3 are also high-
yielding (3.0-3.5 tonnes/ha), resistant to pod 
shattering. early-matUring, and are tolerant to 
defoliating insects and Suitable for tradJtlonal 
cropping systems, , 

The thickness and the length lor the bundle Hilum colour and size vanatlon ill soybean varieties 
cap on the dorsal side of the pod and pod-wall 
thickness are fOll od negatively correlated with 
degree of pod shattering. L 129, NRC )23, JS 
335, NRC 7, NRC 12. E 204, B 460 and JS 71 O~ 
showed tolerance to major lnsects. ncrmplasrn 
line TO X 885-530 possesses -antixcnosis· type 
of reSistance against tobacco caterpillar and 
accession NRC 27 (Ee 251311) has been iden
Ufied as resistant to major foliar diseases and as 
superior yielder_ 

Bacillus thuringiensis. neem -based formula
tions and insecticides Phosphamidon, 
Phosalone. Chlorpyrlphos and Tria7.ophos can 
be Included in formulaUng an IPM schedule. 
Trichoderma viride as a biocontrol agent not 
only controlled collar-rot incidence but also 
increased seedling emergence and reduced rot 
duc to seed-borne Infections. Pre-emergence 
applirntion of Pend imclhalin 50 @ 1.0 kg a.l./ 

MAJOR RESEARC.n AC.HIEVEM[NTS 53 



ha, Alachlor lOG @ 2.0 kga.i./ha and Clomozon 
50 WP @ 1.5 kg a.i./ha gave effective weed' 
control coupled with higher yield of soybean. 
Promising lines through interspecific hybrids of 
soybean with a very high protein content (up to 
46 %) in seeds have been identified. EC 14398 
and GPC 79 are found tolerant to rust. 

Results of 220 front-line demonstrations 
under farmers' fields conducted at 15 cenlres 
all-over the country indicated that adoption of 
improved production technology for soybean 
enhanced production by 37 % over farmer's 
practice. The additional returns from improved 
technology were Rs 4,020/ha with incremental 
cost:benefit ratio of 2.95. These trials con
ducted between 1989-90 and 1995-96 recorded 
reduction in yield gap from 1,050 kg to 454 kg. 

SESAME 
In the initial sesame varietallrials. RS 188. 

YLM 21 and ORM 17 yielded highesl in North
East. Central and South Zones. In advanced 
varietal ttials, RT 274 and TC 473 were 
promisinghighestyield~rs in the North-Eastern 
Zone and South Zone. Groundnut-sesame (at 
Vriddhachalam), sesame-blackgram (at 
Tikamgarh) and pearl millet-sesame (at Amreli) 
were found profitable intercropping systems. 

Seed hardening by 12 hr soaking in water 
and drying to original moisture level. recorded 
very high yield (902 kg/hal in Amreli. which is a 
low rainfall area. Incidence of Antigastra was 
found positively correlated \Viti1 temperature 
and sunshine and negatively with rainfall. 
Sesame showed reduced incidence of Anlfgastra 
and gall-fly infestation in intercroppings com
pared to sole crop. 

ABT 6. AKT 64 and TNAU 65 lines have 
shown resistance to Macrophomina stem/rool 
rot in sick plot. AKT 64 was found tolerant to 
Phytophthora blight and bacterial leaf spots in 
fields. TNAU 65 gave reSistant reaction to leaf 
curl. Seed treatment with Trichoderma viride 
minimized incidence of Macrophomina stem/ 
root roL SolaJizaUon of soil for 6 weeks after 
irrigation and ploughing jncreased seed germi
nation by 38.40/0 and decreased Macrophomina 
stem/ root rot by 99%. 
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NIGER 
JNS 2, JNS 1. PNS 6 in the initial varietal 

trials: JNC 3 (at Raichur and ChAiindwara) and 
SNC 3 (at Raichur, Semiliguda and BangaIore), 
CHH3 (atSemiliguda) andJNC4 (atChhindwara) 
in advanced varietal trial-I (early); ONS 150, 
ONS 126 (at Semiliguda) and JNC 5 (at 
Chhindwara) in advanced varietal trial-J (late) 
and UN 4 (at Udaipur and Bangalore), CHH 7 (at 
Udaipur and Chhindwara) and JNC 1 (at 
Ch?indwara) in advanced varietal trial-U (early) 
are identified as promising. 1\v-o hand-weedings 
at 30 and 45 days after sowing (DAS) were found 
to give highest yields, followed by application of 
Saturan@0.75kg/ha+onehand-weedingai45 
DAS. Niger and kodomillet (PaspaLum 
scrobicuLatum) in 2:2 (Chhindwara) and niger 
and horsegram in 4:2 (Igalpuri) ratio were found 
profitable intercropping systems. 

SAFFLOWER 
AKSF 68 safflower with 5-7 days earliness in 

maturity, gave better yield (1,495 kg/hal over 
checkAl among spiny vaIi eties , andJSI61 gave 
highest yield (l.185 kg/hal among non-spiny 
varieties in the co-ordinated varietal trials. In 
the initial hybrid trial, MKH 11 (2,052 kg/hal, 
DSH 130 (2,033 kg/hal and DSH 1290.958 kg/ 
hal recorded 12-18% yield advantage over AI. 
Newly developed non-spiny male-sterile system 
showed high-combining performance with pol
linators. with 1.0-1.7 tonnes of hybrid seed/ha. 
Male sterility of 60% was realized with new MS 
lines. MS 60 {oJ. MS 17 (y) and MS 9 (0) are found 
promising for hybrid-seed production. In a field 
study on space isolation to assess the influence 
of male sterile (MSS 17): male fertile (AI) row 
proportions (3: 1, 4: 1 and 5: 1) on certified hybrid 
safflower seed production ofDSH 130, adoption 
of 3: 1 row proportion provided the maximum 
seed yield of 199 kg/ha, followed by 5: 1 ratio 
(149 kg/ha). 

LINSEED 
Linseed-safflower (6: 1) along with recom

mended fertilizer dose in rainfed areas at Sagar, 
linseed-mustard (4:2) along with 25% addi
tional fertilizers in irrigated areas at 
Hoshungabad and linseed : lentil (4:2) along 
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with 25% additional fcrtiliz<:r do~e at Kanpw' 
p"oyed best inlercrOps with linseed. Hand
weeding a120-25 DAS and 40-45 DAS has been 
found best at Gurdaspuf and Kanpur for con
trolling weeds. Isoproluron@ 1 kg/ha at 3:; DAS 
at GurdaspuJ' and lsoproturon ilt lkg/ha + 2.4 
IJ @ 0.5 kg/ha at 30 35 PAS at Kanpur are 
beller alternatives for ,wed eontrol. Two or 
three sproys of Rovral (0.2%1 and IndoOl -M 45 
(0.25%) controlled AltemariahlightsigmO('<JIIUy. 
Sowing in hordcr rnethod wiUi lower seed and 
fertilizer doses reduced disease scores. Addil ion 
of gypsum or pyrite as slilphursource and 2.4 D 
{l kgn.i./hnJ asweedicide reduced incidence of 
powdery mUdew. 

CASTOR 
AI Hyrkralmo. 17 pislillal.e lilies of (,>1stor 

wilh ~ignificaJlL differences in initial and fUiai 
flowering of spikes and seed yield have been 
Identified. New pistillate line" wi I h 100% pisl il
laLe character. high oU content. resistance to 
w,lt and earliness have also been idenhfied at 
Sardar Knlshinagar. Application of neem-(:ake 
and AzospirillLml along wiU1 recollllllended dost: 
of ferlilizer n:sultcd ill highc~l yields of castor 
{' .872 kg/ha) atPalem. Uroundnullotel'cl'opped 

R . < \P ~( ~ VfME 'lfTS 

with castor (2: 1) offered highest relUrns at 
Tindlvanam. v.1th a cost-henefit ratio of2,41. A 
rOw spacing of 90 cm x 60 em is found ideal for 
GCHC 4 for obtaininglllgheryielc1s.AlJunagarh 
anrl Rnrd~r Krushinagar. no yield losses were 
observed when only 50% of the recommended 
[c'rUlizer dose was applied along with fYM and 
hiof"rlilizers. Inigalion at 1.0 IW /ePE along 
wlLh 100 kg N/ha substantially increased seed 
ylelclsofplstillale parenls VP I and Gee!;,. Hlgh
density sowlnl( of 18.515 pJanls/ha at 90cm x 
60 cm resulted In higher seed yleld of 1.969 kg/hn 
cOlllp,,..ed LO 12.345 plallts/ha: which yielded 
1.605 kg seed only. Application of nitrogen at 4{) 

k!1:/ha gave distinct enhancement in seed yield 
(1.830 kg/hal over no nitJ'oj(en (1.617 kg/haj. 

Pistillate lines SKP 108. SKP 4 and SKP 13 
were fonnd resistant lo wliL (.:0 1 is founci 
resistant to seedling blight. root-rot. bacterial 
leaf blight. wUt and 13ot"ylis. Hybrids DSH 113. 
OCH 129 and DSH 116 slJUwed rescstance Lo 
FiLWlril1lll will in will-Sick areas. and DSH 110. 
DSH 107. PSH 137. DSH 130 and DSH 128 
showed less lhan 20% wilt incidence. All these 
exhibitecl high field tolerance to Alternaria leaf 
spot and modenlle tolerance to aphids. 

RG 1930, a leafminer-tree 
sermplasm acce$sion of cas
tor 



Commercial Crops 

COTTON 
A total of 23 high-yielding hybrids/varieties 

have been released and nolified for commercial 
cultivation. 

Five genic-male sterile (GMS)-based intra
hirsutum hybrids NGMSH 6, NGMSH 77, 
NGMSH 107. NGMSH 113 and NGMSH 138wiili 
heterosis ranging from 15 to 75% over the best 
hybrid checks have been identified. Two CMS 
based hybrids NCMSH 9 and NCMSH 10 re
corded 44.23% and 12.17% superiority over 
CAHH 468. 

By repeated subcultUring and incorporation 
of changes in the media, complete cotton-plants 
could be obtained from multiple shoots. The 
protocol for Agrobacterium-mediated transfor
mation. utilizing cry IA b synthetic B.t. gene into 
cotton explants, is being standardized. Applica
tion of 75% water-soluble phosphate plus 25% 
rock phosphate along with vesicular arbuscular 
mycorrhizae (VAM) in l.Dedium-P status soil and 
100% water-soluble phosphate With VAM in 'P' 
deficient soils resulted in maximum cotton yield 
at Coimbatore. For enhancing nutrient-use effi
ciency. split application offertilizer-N. half at 15 
DAS, one fourth at squaring and one fourth at 
60 DAS has been found best. An increase 0[73% 
in seed-cotton yield per plant was observed 
under elevated levels of CO

2 
up to 650 ppm. 

A new insect pest spiralling white-fly 
Alecurodichus dispersus_ has been recorded for 
the first time on cotton at Coimbatore. Insecti
cide reSistance monitoring revealed that with 
Cypermethrin (0.1 ~g), mean reSistance was 
83% and the suppression of tlllS resistance by 
synergist Pbo was 340/0. indicating importance 
of oxidative mechanism in resistance. Foliar 
spray of bioagent Trichoderma harzianwn for 
management of grey-mildew and Pseudomonas 
jl.uorescens against Alternaria leaf-spot is 
found effective. InCidence ofleaf-curl virus has 
shown an increase in Rajasthan. A newly re
leased variety RS 875 of G. hirsutwn is found 
resistant Lo leaf-curl virus. 
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Five genic-male sterile basftd intra
hirsutum cotton hybrid~ NGMSH 6, 
NGMSH 77, NGMSH 107, NGMShf 113 
and NGMSH 138 with heterosis ranging 
from 15 to 75% over the best hybrid 
checks identified 

The protocol for Agrobacterium-mediated 
transformation, utilizing cry IA b synthetic 
B.t. gene into cotton explants, is being 
standardized 

A new insect pest, spiralling white-fly 
Alecurodichus dispersus, recorded for the 
first time on cotton at Coimbatore 

Jute plants inoculated with rice necrosis 
mosaic virus (RNMV) grew faster with 
increased fibre bundles. which finally in
creased fibre yield significantly 

Drought-tolerant bidi tobacco GT 7 re
leased for rainfed areas of Gujarat 

Incorporation of processed mid-rib in ciga
rettes resulted in 13.8% reduction in TPM 
and 15.2% reduction in carbon-monoxide 

Use of entomogenous fungi like Beauveria 
bassiana . Metarhizium anisopliae and 
Gliocladium sp. proved useful for biocontrol 
of insect-pests of jute 

High-yielding hybrids/varieties of cotton for different zones 

Varieties Hybrids 

North Zone LH 1556 Fateh 
HD 107 HHH 81 
LD 491 Maruvlkas 

Central Zone G.Cot.16 G.Cot Hy. 10 
G.Cot. 17 PKV HY.3 
ArogyCl: Ankur 651 
NH 452 NBHB 11 
PA 183 Pha 46 

South Zone LK 869 TM1312 (Surya) 
L 389 DHB 105 
JK 276-8-4 
Surabhi 
SVPR 2 

DAREIfCAR ANNUAL REPORT 1996-97 



SUGARCANE 
Sugarcane Co 86032 has exceJlent field 

habits with high yield and bettcr quality poten
tial. and occupIes conslrlerable areas in Tamil 
:\adu and Kamataka. 

Application of 4 lonnes/ha pressmud alone 
and with Azotobacter culture (5 kg/hal saved 
25% of the recomm~nded dose of nilrog"n at 
Pad ega on (MahamshtraJ. Thiruvalla (Kera1a) and 
Schore (Madhya Pradesh). Trash mulching in 
ratoon crop significantly increased cane yield at 
Th iruvalla. Padegoan. Kolhapur. Sehore. 
Lucknow and .Jalandhar. Inte1(rated phospho
rus management studies conducted aL the 
SBI. COimbatore. have indicated that 
phosphobaclena arc beneficial to sugarcane. At 
Lucknow. intercropping 2 rows of biomustard 
(var. Bio 417]1.n 90 crn spaced sugarcane (au
tumn planted) rOwS yielded 1.75 lonnes of 
seeds/ha of mustard without affecting sugar
rane yield. 

ELISA technique has been used at 
COllnbatore to distinguish red-rot resistance. 
EUSA value was more in susceptible varieties 
lhan in resistant varieties. Infestation of shoot
borer Chilo il'ifLlsoatcllus in sugarcane was re
duccrl hy 6 rounds of weekly l'eleases of egg 
parasitoid Tricfwgrammotoidea e!dal1ae in 
Pravaranagar (Maharashtra). 

Ridger-type sugarcane planter has been de
signed and developerl at the IlSR, Lucknow. All 
planting operations arc accompanied in a single 
pass of the machine. and out-put of machine is 
1.75 ho/day. and it requires only 4-6 labourers. 

TOBACCO 
Mosalc-l'esistant and high-yielding fiue

curedvlrginia (FCV) vaneties Hema and 16/103 
for black soils and NLS 4 and NLS 5 for northern 
light soils of Andhra Pradesh have been identi
fled fOr release. NLS 4 is also found suitable for 
Iightl:loils ofKarnatal<a. TIle cultivation of these 
vaneties will increase export potential, resulUng 
in additional foreign exchange earnings. 

The drought-tolerant bidi tobacco OT 7 re
leased for rainfed areas of OuJarat can be uTi
ated lwice at 0.4 IW /CPE. when rainfall is 
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Brown linteo cotton. Work on da-veklplng varletiQs/hybrids of 
conon whh 'in1 of different shades 01 colours has be.n 
Initiated under the ICAR Ne!Work Programme 

Some 01 the promfsing strains of $Ugarc:ant 

Strain Area of adoption Remalk$ 

8.0.120 Nortll. Central Early·maMlng. high· 
Zooes yielding and moderately 

toferant to red·rot and 
waterlogging 

CO 88220 N.Q.rth-Western Mid-seeson varlety with 
Zone high sugar conlent and 

recovery and shows 
(eslstaneetored-rot, and 
is suitable 10r pianting in 
autumn and spring 

Co 8011 Peninsular Miti .. late maturing variety 
Zone with good fatooning 

ability, moderately 
fesistant to smut and 
red-rot djsease. is 
suitatie tor spring 
planting 

Co M 88121 Peninsular Mld4at •• high-yielding 
variety with good 
ratoonlng ability, ~i~lering 
profusely. It is modemloly 
luistant to smut 

disease and is suitahle 
tor spring and Atlsali 
olantlng 
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inadequate to sustain yield. without compro
mising quality. Kharlf-groundnut and rob; FCV 
tobacco intercropplng has been highly rcmu
nerallve In black solis of Andhra Pradesh. fol
lowed by malze-chickpea and coLLon. In south
ern Ilght solis. tobacco is very remuneraLive in 
,iew of Its ~h value and drought tolerance. 
Mustard among rOOi crops and chUlies in irri
gated areas are beller alternaLives Lo tobacco in 
red soUs. 

Losses due Lo nem~Lode infe.~tation up to 
32% could be avoided in susceptible bidi to
bacco Anand 119 and up to 21% in tolerant 
GT 5 wil}1 the applir.a lion of Sebufos (Rugby 
lOG) @ I kg/ha Lwi~e. 

Neem formulations. Neem AzaI F 1% and 
5%, were very effective aL 50 ppm azadirachtin 
concentration in protecting tobacco from 
Spodoptera damage. Pymetr07.ine 25% wP, a 
newcontact-cum-systemaUc insecUcide, at 200 
I( and 100 I( al/ha and Acephate 75% S.P. al750 
g al/ha efl'ecUvely controlled tobacco aphid 
Myzus nicotku1ae. Penamlphos (Nemacur lOG) 
01 3.0g/m2. and B8!<amid @ 30 glm' gave good 
control of root-knot nemalode. 

For Karnataka light soil (KLSJ. intel(rated 
schedule. comprising soil solarizaLion of nurs
ery sites by mulching the prepared beds with 50 
I(auge WTP sheets for 6 weeks. amendmenl with 
neern-cake@400g/sq m before solarization + a 
foliar spray of Ridomil MZ 0.3% at 30 DAS with 
an ICBR of 1:6.5. was recommended: Akomin 
was recummended for control of black-shank 
disease in FCV-tobacco nurseries. 

IncorporaLion of processed mid-rib in cil(a
rettes has resulted in 13.8% reduction in '!'PM 
and 15.2% reducUon in carbon-monoxide. 

JUTE AND ALLIED FIBRES 
Two new jute cupsularis varieties PBC 6 and 

PBC 8 and one otiioriusP50 Shave been put into 
rront-line demonstrations for their su perioryleld 
performance. Short-duration. photo-insenSi
tive capsularis cultures D 110 and D 90 are 
found promising. and gave yields equal 1.0 Slan
dard varielics which were harvested in 120 
day". Axillary buds of sisal leaf are 
micropropagated in BAP-enrlched MS medium 
In in ui1.To to !(row into pseudobulbils. 

GTH1 tobacco Is the 111"$1 hybrid tobacco of India, It yiekl.s 
3,64-4 kglha. tt has the followlng special features: (i) tolerant 
to root-knot nematode, (U) reaf thickness better than GlS, 
(III} synchronotJ$ maturity. hence suitable for whole plant 
harvetl, (Iv) percentage nicotine contont is above 8 

Integrated nutrient management studies on 
jute indicated that at Kendrapara (Orissa) and 
Kathiar (Bihar) N 10 P 20 Kw kgfha (recommended 
dose) .. FYM @ 10 lonnes/ha yielded sigolO
C8Jltly beller (2.85Ionne,,/ha and 3,33 lonnes/ 
ha respectively) than the recommended dose of 
I\'PK alone. Mesta with blackgram ill 3:3 ratio 
has been found promising. 

Jute plants inocula led with rice necrosis 
mosalc virus (RNMV) grew [asler with increased 
fibre bundles In them, which finally increased 
fibre yield Significantly than normal ones. espe
Cially in JRO 524. JRO 3690 and JRO 632. 
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EMS-induced dwarf-branched type of roselle 
Hibsicus sabdariJfa produces exceedingly long, 
deep red and fleshy calyx, which is utilized for 
production of tasty jam, jelly and sauce. 

Use of entomogenous fungi like Beauveria 
bassiana, MetarhizlLLm anisopHae. and 
Gliocladium sp. proved beneficial for biocontrol 
of insect-pests of jute. 

Survey and sUIVeillance of jute diseases 
have showed that in Kendrapara stem-rot is 
prevalent but its occurrence has not been alarm
mg. Same was the situalion in Kalhiar for both 
Jute and mesta. In Srikakulam (AndhraPradesh) 
foot- and stem-rot ranged from 0.0 to 16.23 and 
leaf-rot from 0.0 to 15.7°10 in roselle. 

Seed Production and 
Technology 

A total of about 2.624.6 lonnes of breeder 
seeds were produced during the year, covering 
d ifferent crops and varieties. The overall avail
ability of quality/certified seed for farmers, after 
eventual follow-up of seed production chain in 
lhe country. at present stands at about 7 million 
quintals. 

Synchrony of flowering in 'A' (IR 58025A) 
lines of rice could be obtained by staggered 
sowing. Planting ratios for optimization of hy
brid-seed production have been standardized 
fo r pearl millet and sunflower hyt)rids. For pearl 
millet. an isolation distance of 200 metres for 
certified and 500 metres for foundation seed has 
been found adequate. and has been recom
mended also. In maize. genetic contamination 
at 600 metres is found negligible. Varietal char
aClerization with the help of electrophoresis has 

.. For pearl millet, an isolation distance rec
ommended for certified seed is 200 metres 
and for foundation seed, it is 500 metres 

Germination potential of seeds of different 
crops extended from 1 to 3 months with 
the use of poly-lined gunny bags or poly
lined cloth bags, instead of ordinary gunny/ 
cloth bags 

OR RESEARCH ACHIEVEMENTS 

been canied out in 8 AB and R lines of rice, 5 
hybrids of castor and their parental lines and 4 
hybrids of sorghum and their AB and R lines. 
Results of electrophoretic analysis have been 
comparable to field grow-out test (0011 for 
testing genetic purity of hybrid-cotton. 

For processing greengram (mungbean) seed, 
a sieve of 2.8 mm (round) has been found most 
effective and economical than the existing 3.2-
mm sieve. which has resulted in 8% higher 
recovery. 

In bulk storage, germination potential of 
seeds of different crops has been extended by 1-
3 months (for MSCS). by using poly-lined gunny 
bags or poly-lined cloth bags, instead of orcii
nary gunny/cloth bags. Seed vigour influences 
crop performance mainly in terms of plant
stand establishment and early vegetative growth. 
Pre-sowing invigoration treatments have been 
found effective in improving field emergence, 
speed of emergence and early vegetative growth 
of the plant. 

Paddy bunt could be controlled fully by 
spraying Tilt @ 0.1% or Contaf ® 0 .2% at boot 
and panicle exertion stages of growth. Tilt spray 
on pearl millet hybrid Pusa 23 controlled ergot 
and SID u t diseases effectively. 

Variety Identification and Genetic-purity Testing 

Although genetic-purity test based on morphologi
cal characters allows direct observation of gene 
expression, but it takes severa) months to obtain 
information. At present, emphasis is being laid on the 
development of quick tests for genetic-purity, based 
on electrophoresis of proteins and isozymes. 

Electrophoresis methods have been standardized 
for variety identification in cotton, pearl millet, wheat, 
sunflower. maize, castor and rice. Native or SOS
PAGE of soluble proteins and/or storage proteins is 
employed for discriminating genotypes 'of cotton, 
sunflower, castor and maize and isoelectric focus
sing or electrophoresis of esterase, peroxidase, 
malate dehydrogenase and GDH isozymes for geno
types of pearl millet and rice. Isozyme patterns have 
also been found useful in distinguishing sunflower 
and castor genotypes. Image Analysis system is 
applied to characterize sunflower and castor hybrids 
and their parental lines. 
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Plant Protection 

BIOLOGICAL CONTROL 

Basic Research 
Olfactometer studies on enhancing efficiency 

of predators with kairomones indicated greater 
response of Chrysoperla carnea larvae to hex
ane scale-extract of HeLicouerpa armigera. The 
extract is amenable for storage up to 7 days at 
7°C with no reduction in activity. Another 
chemical. L-tryptophan has been observed as a 
good oviposition stimulant for females of 
ChrysoperLa carnea. It was possible to rear 
successfully Compoletis chlorideae and 
Diadegma argenteopilosa on laboratory host 
Corcyra cephalonica with good biological char
acteristics. Three syrphids and one Leucopis 
sp. could be successfully reared on aphid Aphis 
craccivora. Rearing Cotesia pluteUae. which is a 
key parasiloid of PluteUa >..ylostella. over five 
generations at the ambient temperature in
creased cocoon formation but decreased adult 
emergence. An artificial diet with cabbage-leaf 
powder as phagostimulant proved good for rear
ing Spodopteralituraascompared to castor-leaf 
powder. An ar:tificial diet based on Spodoplera 
laura abdomen powder with enrichments has 
been found promising for rearing Chrysoperla 
carnea. and predator could be reared success
fully for nine generations. Fungal antagonists 
isolated from sunflower and rice ecosystems 
include species of Trichoderma. Gliodadium. 
PenicilliwnandAspergilltLs. Potato dextrose agar 
and potato dextrose broth media have proved 
suitable to support growth of Trichoderma 
utride and Trichoderma harzianuT11.. 

Shipments of Natural Enemies / Hosts 
Seventy-six shipments of parasiloids com

prising different species of Trichogramma (53), 
Mallada boninensis (6). Neochetina eichhorniae, 
Neochetina bruchi (l). Chrysoperla carnea (9). 
Cotesia flavipes (3), Chilocorus nigrila (2), 
Compoletls chlondeae (2), Parascymnus horni 
(1). Chelomenus sexmaculata (1). Cryptolaemus 
montroLLzieri (2). Telenomus remus (1), 
Copidosoma koehler i (2), Chelonus blackburni 
(2) and Curinus coeru[eus (1). and 12 shipments 
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Quantity of hydroxy-methyl furfural is con
sidered as an index of ualit~ of honey, 
since it increases on storage at higher 
temperature or on heating honey 

Difethialone. a new rodenticide, at 0.0025% 
yielded cent per cent mortality in 1-2 days 
against Bandicota bengalensis. Rattus 
rattus, Tatera indica, Golunda ellioti and 
Mus musculus 

Methanol extracts (6%) of Clerodendron 
and Vitex negundo resulted up to 80% 
mortality of spidermites 

Recommended Lindane, Quinalphos and 
Chlorpyriphos for pest control in rice at 
Velyani, Bhubaneshwar, Jorhat, Kalyani 
and Coimbatore. as their pesticidal resi
dues were found below the detectable 
limit 

Sorghum as a screen around maize-field 
effectively reduced parakeet damage to 
ripening maize In punjab 

Two controlled release formulations, 
Chlorpyriphos 20CS and Quninalphos 70 
SC. found effective than conventional EC 
formulations for groundnut-seed treatment 
for protecting against whitegrub damage 

Seven entomogenous nematode species 
belonging to Heterorhabditis and 
Steinernema found effective against soil 
insect pests, cutworms and wireworms, 
giving up to 80% mortality 

of host-cultures of Spodopteralitura(3). Corcyra 
cephalon(ca (6). Helicouerpa armigera (1) and 
Maconellicocctls hirsulus (2) have been sent to 
co-ordinaUng centres and other research orga
nizations. 

Biological Suppression of Pests 
Sugarcane 

Trichogramma chilonis released at 10 days 
inlerval @ 50.000/ ha. 12 limes during cropping 
season. proved effective in bringing a reduction 
of more than 500/0 in damage by sugarcane 
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stalk-borer Chiln auriciliuS in Lrlals conducted aL 
3 locations in Pllnjab. Detrashlng was found a 
good culLural practice in combination with re
lease of Tricho.qramma chiloniS. The indigenous 
strain of CoLesia jlauipes proved bell c:r Iban 
Indonesian strain in reducing incidence of Chilo 
(uLrlcilius and Gurdaspur-borer Aclgona 
sle,tiellus In Punjab. 8t1 trrniopsi.~ iJljere,ts was 
found all active parasltoid of eq.rly slage, shoot 
borer Chilo injuscatellus. occurring throughout 
Ibe year around Colmbfltore. while CoLesia 
jlauipes was active only during Aprll-,June. A 
negative rela\ion~hip was seen between para
sltization of Chilo fl'lI't"U.lJS by Cotesia.flavipes 
and a Humber of larvae per female. bul it waS 
positiv~ly relat.ed to percentage of male parasi
tOlds In parent batch. Cranulosisvirus of shoot
borer Chilo irtjuscatellus Infected I .80% to 
22.450/, larvae around COimbatore. The eggs of 
lhe lop shoot-borer ScirpophagaexcerptaUswere 
parasitiZed by Telenomtls sp. to "n ext.ent of 
27.5% and larvae by /sotima javensis to an 
extent of 3.3 to 5.5.% at Lucknow. 

Rice 
Trichogrammajaponicumand Trichogramma 

chUonis released@50.000/ha/wct:kforcontrol 
,11 rice stem-borer and rice leaf-folder could 

A. R R(SEARCH AC~ I VE 'A' NT 
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Mass-scal. production of 
Chrysap.rla. ,.t row : , Adu" 
oviposit,on cage, 2. Larva , •• ding 
on eggs of Hs/Jc~vQrpa armig,ra, 
3. Coc.oons collected from louvers. 
2nd row : 4. S1alked eggs, 5. 
larvae feeding on c:)tton aphids, 
6. 1ndllJidua cell in leuvar. 3rd row: 
1. First stage larval rearing unit, S. 
I",slde view of the U'lit 9. lOl.lVers 
stacked in maas production unit 

bring about effective check ofboUl of these pests 
in trials In Assam and Tamtl Nadu. In Punjab. 
damage by leaf-folder waS reduced by Ibe same 
treat.m.nt. B.t. formulations proved effective in 
suppression of leaf-folders In trtals at Kerala 
and Assam. Bioconlrol-based IPM (BIPM) was 
found best in controlling rice stem-borer and 
leaf-folder in COimbatore. and was also found 
superior to need-based inseCtiCide application. 

Cotton 
In Punjab. TriChogrammachUonis released@ 

50.0001 ha proved effcctive but infcrior to PAU 
spray schedule in control of cotton boJlworms. 
At Hyderabad. BIPM excelled in combination 
with suitable Intercropping in groundnut. 

Pulses 
In Punjab. HaNPV@625LE/haandHar\P\f 

@ 312.5 LE + Endosulfan 12.50 mIl ha gave 
moderate control of Helicouerpa armigera on 
chickpea. B.L formulation @ 0.5 kgl ha proved 
effective in pigeonpea against pod-borer com

,plex. B.t. formulations Biobit and BTK II 
reduced larval population of Helicouerpa 
urmigera in pigeonpea. and Dipel and BTK 11 @ 

1 kgl ha were effective In chickpea in Andhra 
Pmdesh. In COimbatore. B.L ~ 0.5 kg/ha was 
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{OWltl effective agaiI1st Heticouerpa urrnigera in 
chickpea. . 

Coconut 
Release of GonioZUS nephantidis @ 20.5%. 

Elasmus nepltani!d{S@49.4% and Bracf,yrneri.a. 
nosatoi@31.9%ofhoslpopulationgavesi!(nili
cant reduction of coconut caterpillar Opisina 
arenosella at Kayangulam. MlrId predators af
fected 70-100% mortality oflacewing bug under 
controlled conditions of field-cages. 

Fruit Crops 
Cryplolaernus montTouzieri was obseJVed 

feeding on Rastrocoo::us inuadens. and pC!St popu
lation was Significantly brought down after field 
release at Bangaiore. Safety of different pesti
cides to citrus-butterfly pamsitoid Apanteles 
pupilionis. p(jmegranate whitefly parasitoid 
Encarsia a7.iml and coccinellid predator 
Cltllocorus circumtlCltus was tested. 
Cypennelhrin remained detrimental even be
yond 28 days whereas Phosalone. Dimelhoalc. 
Chlorpyrlphos and sulphur were safe for 
Apanteles popIJi.onis. DichloJVos. Fenvalerate and 
Deltamethrin were toxic to Chilocorus 
circwndru.us. and neem-seed kernel extract. 
neem oU. sulphur. copper oxychloride. [)Icofol 
and Dimeilioate were safe. Cypermelhrin was 
toxic to adult of Encarsia OZiJnL An egg parasl
toid Ooencyrtus papUionus. lycaenid predator 
SpaJgiS epius and an aphellnid Pteroptirxlroebe1ei 
were found on pomegranate butterfly Deudorix 
tsocrates. mango mealybug Ferrisia v;,:qalaand 
diaspine scale Aulacaspis tubercuIarts on mango 
respectively. Pnrasitoid Anagyrus (lacfyfopii 
and predator Cacoxenus prespicax were found 
on jackfruit mealybug lpaecoccwi uin'dis, f-'ara
siti7.ation ofSanJose scale by Aphytts sp. (procUa 
group) on apple was common in Solan. 

Vegetables 
In Bangalore. Lepwrnastix nigricoxaliS and 

Leptomastix IyCiae were recorded for lhe first 
time on brinjal mealybug Coccldohystrix insolita. 
Release of Tric:hograrnma prettosum @ 45.000-
90.000/ha was effective against HeliooL'erpa 
armigera on tomato. Trtchogrammatotdea 
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Spodoprsra lIrura on 910undnul oontrolled by Nomuraea 
fileyl. an enlomotungal pathogen. Field tS$11n9 of the 
efficacy of the fungus was taken up on rabi groundnul at 
Vinauashram, Guntuf. A cumulative mortali1.y of 80% of 
S./ltura \fIa.s obtained in soil treatment studtis_ of which 500/0 
larval mortality VIas due to a natural coccineUid predator and 
30% was due to N. riley;. This demonstrates efficacy of 
fungus and j(,s compatEiIity with narural enemies 

ooctrae developed well under 30·C. Sporeless 
mutant. B_t. k. at 300 gASP/ha effectively sup
pressed Plutella xylostella larval population on 
cabbage. with resultant yield increase. In Solan. 
field release or Trichogramma pretii>sum pro
vided 45% parasitization of llelicoL-erpaann(gera. 
B_t_k. also. was equally effective at 1-1_5 kg/ha. 

Biological Suppression or Weeds 
Adults of Zygogramma bicolorata (beetle) fed 

on sunfiower wen: found to have shrunken 
testes and lhin and transparent ovarioles. The 
beetle can compkte d('velopment when fed at 
seedling 51 age of the plant. Around Bangalore. 
feeding on swillower was noticed where a defo
llated stand of parlh('nium was observed in the 
adjacent field. but not in tllt sunnower field 
located away from weed and also during periods 
of no ralnfall. Absence offood increased nun.])cr 
of dipauSing adults. Adults of Neochetina 
eichhornlae and Neocltelirla bruclti were found 
established on water-hyacinili In lake Pichola at 
Udaipur. Successful control of water-hyactnUl 
was achieved in Assam and Gujarat Wlth 
Neochetina etchllorniae and Neoclteww brucite 
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HONEY-BEE RESEARCH AND TRAIN1NG 
Apple orchards which have low percentage 

of pollinizer trees (8 to 10%) need 8 colonies of 
honey-bees/ha for pollination, resulting to an 
average fruit set of 48% compared to 20% in 
control. The fruit set was only 25% in orchards 
with 4 bee-colonies/ha. In orchards having 
adequate pollinizer proportion (30-350/0), fruit 
set was similar with 2 colonies (340/0) or 4 
colonies (39%), compared to control (26%). In 
apple orchards having adequate pollinizer trees 
recommondation is only for 2 colonies (6-8 
frame strength) per hectare for pollination, and 
orchards with low proportion of pollinizers need 
8 colonies/ha for optimum pollination. Data 
collected on fruit set of Kiwi at Solan revealed 
that by plaCing bee-colonies for pollination, the 

grafting 12hr-old larvae. The amoW1t of royal
jelly harvested after 24, 36.48, 60 and 72 hours 
of grafting was 51.9, 138.5. 167.6. 218.9 and 
253.9 mg per cell cup, in 5-frame bee-colonies, 
and the production was 55.4. 163.6. 200.5, 
254.5 and 329.6mg per cup in case of 10 frames 
of bee-colonies. The royal-jelly production has 
been standardized at Ludhiana and it is recom
mended that royal-Jelly should be harvested 
after 48 to 60 hours. if 48- and 24-hr-old larvae 
are grafted. Quantity of hydroxy-methyl fur
fural is conSidered as an index of quality of 
honey since it increases on storage at higher 
temperatures or on heating honey. 

RODENT CONTROL 

fruit set could be increased by 67-970/0. Rodent Species Complex 
Apprehensions were expressed that intro- The soft-furred field rat .Millardia meltada., 

duction and expansion of Apis meUifera may lesserbandicootratBandicotabengaLensis and 
lead to decrease ofIndian honey-bee colonies as Indian gerbil Tatera indica constitute the major 
has happened in Japan and other countries. pest complex in most of the agroecosystems of 
However, studies conducted at Thiruvanantha- the country. Of them. Bandteota bengalensis 
puram made it clear that there is resource- continues to be the most serious rodent pest of 
partitioning of different Apis species. Bowl- the national status. At a time 3-4 generations of 
shaped flowers with exposed nectar such as this species have been recorded in a burrow 
Umbellifereae and also many ground flora with system under field conditions. BeSides these, 
small flowers are mainly availed by Apis florea field mice Mus booduga is also important in rice
and Apis cerana., and flora with longer corolla wheat cropping system of Madhya Pradesh, in 
tube are availed by Apis melli/era and Apis rice in coastal Andhra Pradesh, in irrigated 
dorsata. which have longer tongue-reach .. The crops of Punjab, Rajasthan. Uttar Pradesh and 
two groups of bees may compete by adopting in fruit orchards of Himachal Pradesh. Brown 
certain foraging strategies, like Side-working, spiny field mice Mus platythrix has been re
nectar robbing elc., and there will always be corded from Northern Zone of Karnataka and 
some sort of overlapping and resource-parti- fruit orchards of Himachal Pradesh, and com
tioning. ButApisceranaandApisfloreamaynot mon house-rat Rattus r~has been reported 
decrease in number due to competition, but it is to inhabit in irrigated crop fields of Madhya 
obvious that beekeepers will adopt high honey- Pradesh. Rajasthan and apple orchards of 
yielding species. Himachal Pradesh. Interestingly, Indian bush 

After successful introduction ofApis meUifera rat GoLunda eUioti accounted for more than 15% 
insouthemstates. this bee has been introduced of rodent-pest faunC\ in plum and peach or
into Assam and Meghalaya also. [n Assam. the . chards of Himachal Pradesh. Indian crested 
bee has established itself and its performance is porcupine Hysterix indica was also observed 
being studied. Beekeeping has been made pos- infesting vegetable crops in Himachal Pradesh. 
sible in cotton-growing areas of Punjab after 
discontinuance of aerial spraying. 

Studies at Solan indicated that maximum 
royal-jelly can be harvested after 72 hours of 

MAJOR RESEARCH ACHIEVEMENTS 

Infestation Patterns of Rodents 
Sunflower and maize suffered maximum 

losses due to Tatera indica and Millardiameltada 
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at seedling stage in Karnataka, and soybean 
and groundnut suffered colossal damages at· 
pod formation and harvest and post-harvest 
stages. Maximum damage in ragi was caused at 
earhead formation and maturity stages. In the 
Kymore plateau and Satpura hills region of 
Madhya Pradesh, rice-crop harboured maxi
mum rodents at pre-harvest stage. IntenSity of 
rodents was highest on bunds, followed by field 
and border areas. In apple. plum and pecan-nut 
orchards of Himachal Pradesh. rodent infesta
tion was significantly more during August-Sep
tember and at a low level during winter. 
Trapability of Bandicota bengalensis was lower 
than that of Milfardia meltada in Madhya 
Pradesh. During September-October and Feb-

. ruary-March, high rodent aclivitywas obseIVed, 
coinciding with maturityo[ kharifand_rabicrops. 
Infestation of pomegranate and Ziziphus or
chards by five-striped squirrel Funambulus 
pennanti began with the onset of fruit-setting, 
but maximum damage was observed at fruit
ripening stage. 

Extent of Damage 
The rodents damaged 4.7- 17.7 pods/m2 of 

chickpea and 0.43 - 15.77tillers/m2 ofwheatin 
Madhya Pradesh. The areas with two cropping 
systems experienced more losses than those 
monocropped. In Himachal Pradesh. cabbage. 
cauliflower and pea suffered percentage demage 
of 4.1.3.4-8.3% and 4.2-5.2%. In another study, 
porcupine was observed to cause 50% damage 
to cabbage heads. Among fruit-crops. apple 
suffered 6.7-21.5% damage at nursery stage. 
4.4. % damage during storage. and young plants 
of pecan-nut recorded 6.5% rodent damage. 
Hoarding losses due to rodents were of 1.5-24.8_ 
kg/ha in potato and 1,25 kg/burrow in tomato. 
Summer groundnut was damaged to the extent 
of 2.5-4.0% in Saurashtra region of Gujarat. 
Damage by Bandicota bengalensis to oyster 
mushroom Pleurotus sp. was recorded for the 
first time in the North-Eastern Hills region. and 
the estimated loss was Rs 35-40 per kg_ Rodents 
also infljcted serious damage to honey-combs in 
apiaries in Meghalaya. 
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Technology Assessment and Refinement 
At Jodhpur Centre, iUs found that 2 control 

operations just before sowing ofldtartjand rabi 
crops. if taken up regularly for 3-4 years drop 
rodent population down to 5% of original level, 
but if discontinued. rodents acquired initial 
levels after 3 crop-seasons again. 

Rodent Management 
Laboratory and field evaluations of some 

second-generation anticoagulant rodenticides 
have revealed that Difethialone. a new rodenti
cide. has a great promise as a single dose 
anticoagulant. This compound at 0.0025% 
yielded cent per cent mortality against Bandicota 
bengalensis, Rattus rattus, Tatera indica, 
Golunda eWotiand Mus musculus in 1~2 days in 
no choice as well as choice tests. It was equally 
effective in managing both sexes of rodents in 
laboratory trials. Among su bacute rodenticides. 
CholecalCiferol yielded 100% kill of BWldicota 
bengalensis at Bangalore with delayed death 
(20.5-39.0 days). Maruteru Centre evolved an 
action plan for containing rodent menace in 
rice, coconut and rice-pulse cropping systems. 
Zinc phosphide (2.5%). followed by aluminum 
phosphide fumigation resulted 86.0%control in 
apple orchards, Similar success rate was 
achieved in plum orchards also by giVing one 
treatment of aluminum phosphide, followed by 
burrow baiting of zinc phosphide (2.5%). It is 
generally observed that burrow baiting is supe
rior over surface bailing. In wheat and chickpea. 
Difethialone. Bromadiolone and zinc phosphide 
treatments yielded significantly as compared to 
control in Madhya Pradesh. Shillong Centre 
reported that maize strains spawn based zinc 
phosphide bait was preferred by Bandicota 
bengalensis over rice- based bait and 
Bromadiolone wax-cakes, and this accounted 
for 100% control in oyster-mushroom houses. 
Racumin (0.75%) was effective against house
rats. house-mice and bandiCOOts as tracking 
powder as well as poison bait. Regular ljve
trapping as part of the non-toxic management 
approach was tried in plum orchards in Himachal 
Pradesh. This method yielded 64.29, 62.5 and 
50.0% reduction in Bandicotabengalensis. other 
rats and mice population. 
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AGRICULTURAL ACAROLOGY 
In a study on seasonal incidence. popula

tion of spidenniles (Teuanyclws urticlU' and 
Tetranychus macjarlane4 infesting brtnJal was 
higher between F'ebruary ami .June at Banga
lore. At Ludhlana. Tetranychu_5 cinnaburir.us 
waS severe on brinJal betweenJune and August. 
and at. Aganala. lhe population ofTetran!lchus 
neocaledolllclis was high during September and 
October on thc crop. On okra. Terran~lchus 
macjarla,leiwassevere in February and June at 
Xavasari. and Tetrallychus cinnabarinus at 
COimbatore in June and July. and at Agartala 
between July and August. The erineum-mite 
Aceria litchi on litchi was in abundance hetween 
August and Oclober in Bihar. The population of 
Schizotetranychus c:qjQJ1! was high dUring 
preOowertng stages of pigeon pea at Varanasl 
and that of Polyphagotarsonemlls latus. which 
IS one of the causal agents of leaf-curling syn
drome. durtngApril on chillies at Kalyani. caus
Inglosses up to 34% in yield. The Oeldstudies at 
Jobner indicated that severe infestation of 
Petrobia Ialn.s. the brown wheal mite. can cause 

,5es up to 12% in yield in whent and 10% In 

Rodents inflict 
serious damage 
tc honey-combs 

barley. Boron and zinc reduced attack of Pe!1'obia 
latens in wheal and barley. Sonalika wheat and 
HI) 2052 barley were found tolerant to mite 
attack. Yield losses call"ed by commOn 
spidcrmite speCies like Tetranychus macjarlanc~ 
TeLranychus ur((cae and Tetranychus 
neocaledollicuS ranged from 4% In Agartala to 
31.9% at Bangalore on brinjal and from 11.8% 
at I Usar to 68% at Agartala on okra . 

Early-sown pigeonpea in Bangalo"e (May
June) and Navasart (September - October) was 
hi~hly vulnerable to mite Aceria cqjanL which 
transmIts sterlilty mosaIc disease. The sturlies 
confirmed tilat Ute mi(e populaUon Is highest 
when crop is 120- 150 days old. Out of many 
genotypes screened for resistance against mite 
and disease. GC 11-39. DT7. ICPL27. ICPL87. 
GPS 7. BP 92-24 have been found tolerant v.1th 
low mite load and lowerdiscase incidence. Spray
ing c rop with Dlcorol (0.05%) or wettable sul
phur (0.2%). when crop is 30-45 days old. has 
been effective in endemic areas. Apart from olls 
of neem. mahua and pongamia. which have 
already shown their promise against Illite pests. 
6% methanol extracts of Clerodendronand Vilex 
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negundo resulted up to 80% mortality of 
spidermites. 

PESTICIDE RESIDUES 
Multilocational trials on residues of Lin

dane, Quinalphos and Chlorpyriphos on paddy 
were conducted al Vellyani. Bhubaneshwar. 
Jorhat, Kalyani and COimbatore. Residues of 
these were below detectable limit and the resi
dues of Lindane present were below the maxi
mum limit on paddy grain, straw. husk and 
bran. Thus, these pesticides can be recom
mended for control of pests on paddy. No detect
able residues of Chlorpyriphos were present in 
tobacco leaves at Hyderabad, Anand and Pusa. 
indicating that Chlorpyriphos can be safely rec
ommended for control of pests on tobacco. 

Trials on residues of Fenvalerate and 
Carbendazim on grapes carried at Bangalore 
and Rahuri indicated that repeated and exces
sive spraying of vines is to be avoided and no 
spraying be given one month prior to harvest. In 
a multilocational trial conducted at Rahun. 
Bangalore. and COimbatore, recommended and 
double dose of Lindane, Fenvalerate and 
Qumalphos were found residue-proof on man
goes by keeping the pre-harvest interval of about 
3 weeks before harvest of fruits. Based on a 
supeJVised trial conducted at Solan. a waiting 
period, after the last application, of 15 days for 
Antracol, 3 days for Carbendazim, 11 days for 
Chlorpyriphos, 4 days for Endosulfan and 2 
days for Malathion was recommended for apple. 

Residues of Lindane and Chlorpyrlphos were 
below detectable level in mustard, sunflower 
and sesamum seeds at harvest. These pesti
cides can, therefore, be safely recoJ'!lmended for 
the control of pests on oilseed crops. 

Monitoring of pesticide residues in vegetables 
and fruits was conducted. Out of total 2,500 
samples offruits and vegetables analyzed. about 
1.500 were found contaminated with pesti
cides. Most of the samples had pesticide resi
dues within permissible limits. 

AGRICULTURAL ORNITHOLOGY 
Bird damage In Punjab ranged from 0 to 

15.7% on maize and 0 to 27% on sunflower. A 
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Chlorpyriphos residues on tobacco 
[ 

Place Variety Dose Residue a~ 
(kg a.i.1 ha) har~rr (pp 

Hyderabad Burley 0.4 BDL· 
tobacco 0.8 BOL 

Anand A 119 0.3 BOL 
0.6 SOL 

Pusa PT 76 0.04 SOL 
0.08 SOL 

• below detectable limit 

regression equation developed from pooled data 
for 2 years expressed need of a minimum of 8.1 
hectares contiguous cultivation to lower para
keet damage to sunflower to a negligible level. 

In a series of experiments conducled to 
evaluate benefiCial role of birds in controlling 
He[icoverpa armigera, at least 14 species of 
birds were found feeding onlarvae of Helicoverpa 
armigera on chickpea. Among these, most 
important were Cattle Egret. Rosy Pastor. In
dian Myna. Bank Myna and Black Drongo. 
Insectivorous birds were the most important 
factors regulating population of Helicoverpa 
armigera in nature. It is experimentally proved 
that if birds are kept away by fIxing nylon net 
over the crop. pest population increased tre
mendously, resulting in an increased pod dam
age and remarkable yield loss. 

1\vo sprays of Endosulfan (0.07%) at pod
formation stage coupled with bird activity 
checked pest population effectively. The prey
searching efficiency of insectivorous birds was 
much better in chickpea (var. ICCC 4) grown at 
60 cm inter-row distance as compared to 45 cm 
inter-row distance, without affecting yield. In 
lucerne. at least 7 species of birds were found 
feeding on insect pests. particularly on 
Hellcoverpa armigera.. Among predatory birds. 
Cattle Egret was the most abundant (49.4%), 
followed by Bank Myna (22.5%). and Indian 
Myna (8%). The birds fed on insects throughout 
the growing period of the crop as well as at the 
time of irrigation. 
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The culting practices of lucerne reduced 
about 50% of Helicouerpalarvae population and 
the remaining 50% was left out on soil or in 
stubbles. The predatory birds following 
labourers. engaged in cutting of lucerne. re
duced nearly 91.77% Helicouerpa larvae. 
111ereby, a total check on Helicoverpa popula
tion could be obtained by a combined effect of 
mechanical removal (50%) and avian predation 
(45.840/0). 

Gut-content analysis of 120 green bee-eat
ers Merops orientalis in Ludhiana revealed that 
Hymenopteran insects (almost exclusively 
honey-bees) constituted 81% of the total food 
content. Other insects which constituted diet 
were Odonata (11.62%). Diptera (2.4%). Lepi
doptera (1/8%), Orthoptera (1.27%). Coleoptera 
1 % and others (0.93%). Honey-bees dominated 
bee-eaters diet (66.3%- 90%) throughout the 
year. except in October (31.5%). These studies 
indicate that bee-eater is a pest on honey-bees 
a nd warrants suitable control measures. The 
analysis of food of Cattle Egret nestlings was 
carried out by regurgitation method at Anand. 
The diet constituted 72.95% insects and 
27.04% non-insect. animal maUer. Among the 
insects Coleoptera (28.1%) and Orthoplera 
[18.10%) were the main constituents. Among 
Coleoptera, grubs of HoLotrichiaspecies were the 
main consUh-tent of ti1e diet of the nestlings. 
Similar studies conducted at Kola (Rajasthan) 
I11dicated that Cattle Egrets regulated larval 
population of saw-fly Athalia proxima on mus
tard to an extent of 60% after inigalion and 
brought down the population much below the 
economic threshold level (ETL). The birds were 
seen picking profusely saw-fly maggots from 
irrigated plot up to 8 to 10 hours in a day, with 
a picking success from 48.45 to 65%. 

Sorghum as a screen around maize fields 
was found effective in reducing parakeet dam
age to ripening maize in Punjab. When screens 
were classified into bqjraand sorghum. lhe data 
revealed a Significant difference among no screen 
and sorghum screen with respect to parakeet 
damage and tolal bird damage. but there was no 
effect to crows with the presence or absence of 
screen. The results s\lg._~est that sorghum can 
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Food constituents (in percentage) of Cattle Egret nestlings 

Ul1Idenlllied inSeCl 
material 19 B'I'o 

Coleoptera 28 1% 

Frogs ! 1.1'110 

Replltla 16% 

Anner~ 81% 

be cultivated as a lure crop around maize to 
reduce damage by parakeets. since they prefer 
sorghum over maize. 

The concept of rPM in the bird pest man
agement has been worked out successfully on 
sorghum and maize using physical method (rib
bon) in combination with application ofbotani
cal sprays (neem-based) or wrapping method. 
The trials conducted in farmers' fields in Andhra 
Pradesh revealed that cumulative effect of wrap
ping + ribbon on maize showed higher yield 
(2,667 kg/hal. compared to control (2,065 kg/ 
hal. Injowar also. botanical sprays + ribbon
treated plots recorded higher yield (825 kg/hal 
compared to control (764 kg/hal. Wrapping of 
maize-cobs up to one metre on borders+ reflec
tive tape at the inter-distance of5 metres proved 
promising in achieving higher yields at Kota. 
Tobacco leaf decoction (10%) spray at the milky 
stage of sorghum showed cumulative effect on 
the reduction of bird damage at Anand, 

WHITEGRUB MANAGEMENT 
1\vo controlled release formulations (CRR), 

Chlorpyriphos 20 CS and Quinalphos 70 SC 
were found more effective than respective con
ventional EC formulations for groundnut-seed 

67 



----------- ~ 

'f,f 

Bioefficacy of 3 entomopathogenic fungi against the grub of H%trichia consanguinea ~ 

4, _J; 

Days to cause 100% mortality of grubs under different methods of inoculafion 
.... ~ , ~1 

Fungi Grub dipping in fungal suspension SOil inoculation f~, 
Plates with blotter Containers with soil Dry miXing Drenching 

Metarhizium anisopllae 4 

Beauveria bassiana 5 

Beauveria 5 

, 60% 

" Not tested 
I 

treatment for protection against white grub dam
age. The CR formulations gave 10-15% more 
protection and 0.3-0.8 tonnes/ha additional 
pod yield compared to conventional EC formu
lations. Seed-furrow application of granules of 
controlled release QUinalphos 12 g at 2.4 kg ai/ 
ha at the time of groundnut sowing gave over 
85% protection to crop and 1.66 tonnes/ha 
more pod yield than untreated check. 

Further studies on entomopathogenic nema
todes revealed that parasitization of white grub 
by Heterorhabditis bacteriophora was affected 
by soil temperature and soil moisture; and 
maximum grub mortality was recorded when 
soil moisture was at 100% field capacity and 
temperature was at 25°C. During studies on 
optimum conditions required for storage of nema
todes for longer period, it was found that 
Heterorhabditis nematodes can be stored for 
120 days at 10° C. Seven entomogenous nema
tode species belonging to Heterorhabditis and 
Steinernema were found effective against other 
soil insect pests like cutworms and wireworms, 
giving up to 80% mortality. In compatibility test, 
it was found that fungicides Bavistin and Thiram 
at recommended doses had no adverse effect on 
the level of infection caused by entomogenous 
nematode Heterorhabditis bactenophora. 

The most active fraction of pheromone ex
tracted from females of Holotrichiaconsanguinea 
was found to attract beetles of both sexes, 
thereby making it useful for mass-trapping. 

For sporulation in Metarhizium enisopliae 
and Beauveria spp., temperature at 28°C was 
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40' 29 " 

13 39 ,. 

found optimum. All test fungi could grow at a pH 
ranging from 4.5 to 8.0. Studies on doses of 
inoculum and levels of moisture on bioefficacy 
of fungal pathogens indicated that period of 
grub mortality decreased with increased levels 
of inoculum and moisture in lab and pot tests. 

The most effective isolates of Metarhizium 
anisopliae, Beauveria bassiana and Beauveria 
brongniwiii were selected for a further bioefficacy 
test. Second and third instar grubs of Holotrichia 
consanguinea inoculated with spore suspen
sion of fungi containing 5 x 10 spores/ml and 
then kept on moist blotters in petri -plates caused 
100% mortality within 4-5 days as compared to 
soil inoculation methods which took 29-39 days 
in causing complete mortality. Besides, grubs, 
beetles also died within 4 days when they were 
inoculated with spore suspension of Metarhizium 
anisopliae (1 x 10 spores/ml). The most effective 
isolates of fungi were mass multlplied success
fully on molasses yeast broth medium for 20-25 
days and then fungal biomass was incorporated 
in sterilized talcum powder to obtain formula
tions of desired spore strength. 

1\vo deep ploughings after harvest of sum
mer fodder crop in August exposed whitegrubs 
to predatory birds and reduced grub population 
by 70%. Tractor-ploughing in light soils is 
normally done by disc, which does not expose 
grubs for bird predation, though a number of 
birds follow tractor. 

NEMATODE MANAGEMENT 
Tylenchorhynchus vulgaris has been reported 
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infesting maize and fennel in Gujarat, and root
knot nematode Meloidogynejavanica has been 
found infesting fennel. 

Ecofriendly and economical methods con
sisting of soil solarization of nursery beds through 
use of clear LLDPE 100 gauge (polythene sheet) 
have been demonstrated to farmers for manage
mentofroot-knot nematodes in fennel in Gujarat. 
Farmers expressed their willingness to adopt 
this simple technique of soil solarization. Soil 
solarization using polythene sheets was also 
effective for raising nematode-free nurseries of 
transplanted crops in general. To propagate 
and popularize this technique, a special training 
programme was organized at Anand which was 
attended by scientists of different states and 
also by the progressive farmers. 

MAJOR RESEARCH ACHIEVEMENTS 

Management of -root-knot nematodes 
Meloidogyne arenariaand Meloidogynejavanica 
infecting groundnut was demonstrated at farm
ers' fields in Gujarat. Application of either 
Carbofuran and Sebufos @ 2 kg a.i./ha coupled 
with castor and mustard cakes @ 1,000 kgjha 
applied before sowing increased dry pod yield of 
groundnut by 49.4% and 40% respectively, re
sulting reduction in root-knot nematode by 
16.6-24.4% over control. Application of either 
Sebufos or Phenamiphos @ 1 kg a.i.jha in 
combination with castor or neem-cake @ 1,000 
kg/ha proved effective in management of 
Meloidogyne javanica infecting groundnut at 

" farmers' fields. Similar trend was observed with 
the application of either Carbofuran or Phorate 
@2kga.i.jhaingroundnutagainst Meloidogyne 
javanica in Uttar Pradesh. 
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Horticulture 

Fruit Crops 

MANGO 
A number of improved hybrids have been 

developed for dlfferent agroc!imalic conditions 
of the country. 'Arka Neelkimn', a hybrid 
{,Alphonso' )( 'Ne.elum') performed excellently. It 
has a lot of export potential. The hybrid is a 
regular-bear"r alld late hruvestin,l( (July-end to 
fU'St week of August). Another hybrid 'K 13-t' 
(,Alhrapall' )( 'Sensation') was found promising, 
bearing quality fruits with excellenl shelf-Ufe. A 
clone of mango 'Totapuli' has beclI selected at 
Parta, Gujarat. Mango 'F;laichi' has been identi
fied as a new source of resistance to mango 

AJ lR RESEAF«:H ACHIEVEMENTS 

• 

malformation. The rootstock VeUalkolomban' 
has been obseJVed as a potential dwarfl11g root
stock for 'Alphonso'. 

High-densily planLing gave encouraging re
sull. at New Delhi, Pantnagar and Sabour. 
Application of Paclobutrazolc @ 5-10 g/adult 
tree, through soil drenchlng duling July-Au
gust (once a year) ensured early and regular 
croppinp, in northern India, Soil treatcd with 
mycorrhiza G[omus/asclcularumatseedllngstage 
increased Ute availability of Zn, eu and Mn 
(3.70, 2.43 and 4.55 [lprn) compared to the 
control (2.86, 1.70 and 2,75 ppm respectively). 

BuprofeZIn [0.0 125%), an insect growthregu
lator. and alcohol and ether extracts of Alpinia 
galarlga (3%) were qu1te effective in conlTolllng 

The Ileh varlabll:ty In shap. 
and size in mangoes of Goa 
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hopper Idwscopus nitidultLS under field condi
tions. An antagonistic bacterium, Bacillus 
coagulans, has been isolated from the mango 
phylloplane. It is effective in reducing bacterial 
canker disease under field conditions. Pre-har
vest spraying of Thiphanatemethyl (0.1%) fol
lowed by an after-harvest dip and hot-water 
treatment (50llC) with 1% common salt can 
effectively reduce post-harvest decay of fruits 
due to anthracnose. 

BANANA 
A collection of 597 germplasm accessions 

from indigenous and exotic sources has been 
maintained and evaluated for significant yield 
characters. Protocols for in-vitro multiplication 
of accessions with different ploidy levels from 
varying genomic sources have also been devel
oped. Two improved cultivars- 'Karpuravalli' 
('Pisang Awak.') and 'Monthan'- have been se
lected for low input conditions. 'Karpuravalli' is 
high-yielding with tolerance to salt. whereas 
'Monthan' is a dwarfselection. In the evaluation 
trials, 'Karpuravalli' was found suitable for low 
input conditions. Hybrid 'H l' developed at 
Kannara was found highly promising at Kovvur 
for yield and tolerance to leaf-spot disease. 
High-yielding selection from 'Dwarf Cavendish' 
was found promising in Tamil Nadu, Gujarat 
and Maharashtra, providing consistent bunch 
weight of 55-60 kg each. Early-matUring clones 
in 'Dwarf Cavendish' have been identified and 
are being tested at other locations. Banana 
'Grand Naine' was found supelior to 'William', 
'Zellic' and 'Basrai' for growth and yield. 1\vo 
promising accessions ('0030' and '0016') per
formed conSistently well. 

Planting density of 1.2m x 1.2m x 2m in 
'Dwarf Cavendish' was found cost-effective. 
Planting banana at a spacing of I.5m x 1.5m 
gave highest yield in 3-crop cycle in Bihar. 
Application of 150 g Nand 200 g ~O in vegeta
tive phase and SO g N and 100 g ~O in reproduc
tive phase was effective in 'N endran', 'Rasthali' 
and 'Basrai'. The application of2S% N in organic 
form enhanced yield in 'Nendran' and 'Dwarf 
Cavendish'. Zinc and boron also increased the 
yields substantially. lnigation at 40 CPE in 
'Nendran', 60 ePE in 'Poovan' and 80 CPE in 
'Karpuravalli' was found optimum. During first 
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six months weeds reduced the yield up to 30-
60%. lntercropping cowpea significantly sup
pressed weed growth. Use of pblythene mulch is 
recommended to increase bunch weig~t and for 
better economiC returns in subtropical regions. 
Application of framyard manure, neem cake 
and inorganic nutrients (50%) Significantly in
creased growth attributes under high pH (8.5-
9.0). 

Scaring beetle can be effectively controlled 
by the application of 30 ml monocrotophos 
(0.05%) in heart of the plant. Phosphamidon 
(0.05%) given twice checked pseudo stem-borer. 
Double pailing + dip in monocrotophos (0.5%) + 
sunnhernp intercrop has been found effective 
for managing nematode. Widespread occurrence 
of causal agent of banana bract mosaic virus 
(Konkan disease) has been observed on 
'Monthan', 'Nendran', 'N eyp0 ovan' , 'Robusta' 
and 'Poovan' in Tamil Nadu, Kerala, Karnataka, 
Andhra Pradesh and north eastern region. The 
yield losses were 46-68 % depending upon the 
cultivars and growing conditions. Pinkish to 
dark reddish streaks on pseudo stem, mosaic 
pattern and dark pinkish spindle-shaped 
discolouration on bracts are the symptoms. 
Presence of streak virus disease on 'Poovan' has 
been recorded in major banana-growing states, 
resulting in about 48 % yield losses. Bunchy-top 
Virus has been purified and detected by using 
the PCR technique. 

GRAPE 
1\venty-five wild relatives were collected from 

Konkan (Raigad) district of Maharashtra. 'Flame 
Seedling'. an introduction from California. has 
been identified for 10-day late-ripening and 
better fruit quality than 'Perlette' for cultivation 
in Punjab. Thirteen hybrids have been selected 
for their fruit qUality. They are promiSing for 
table purpose, juice and wine-making. Applica
tion of et.hephon @ 600 ppm as a foliar spray or 
cluster-dip treatment resulted in increase in 
bernes, TS8 and reduction in juice acidity. 
Pruning 3-4 buds/spur in 'Perlette' and 6-7 
buds/ cane in 'Thompson Seedless' have been 
found quite suitable and are recommended for 
adoption in Punjab. Chemical control measures 
of downy mildew, powdery mildew and anthra
cnose in grapes have been worked ou t. 
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CITRUS 
'Selection 159' has been identified as suit

able for summer cropping in larger areas. At 
TirupaU. 'Tenali' selection has been found prom
ising. Rou~h lemon 'Australia' was found highly 
tolcranL to salt. 'Sal SarbaU', a high-yielding. 
disease tolerant acid lime selection, released 
earlier, has been supplied to the growers. Appli
cation of200-450gN. 100-200 gPand 100-1SO 
g K/tree with regular plant-protection mea
sures resulted in substantial increase in fruil 
yield (15.5-19.9 tonnes/hain RangpurUme and 
12.5-13.6lonnes/hain rough lemon rootstocks) 
at the NRC for Citrus, Nagpur. The yield levels 
are comparable with the commercially citrus
I(rowing countries Brazil, the USA and Spaln. 
:-.1aximum avaUability of K should be ensured 
during fruiL setting stage to harness higher K
use effiCiency. Application of 1,800 g N. 400 g 
p,O. and 400 g K,0 In mandarin during thir
leenth year gave highest yield of 1,700-1,800 
fnlits/plamatAkola. For acid lime a dose of600 
g ~. 300 g P.o. and 400 K,0 has been found 
optimum. Integrated method of weed control 
was cost-effective In mandarin orchards. Drip 
irrigation has also been found superior to sprin
kler irrigation. Spray;ng of gramaxone + 0.2% 
urea gave effective control of weeds in sweet 
orange orchard at the MPAU. Rahw'!. 

Monocrotophos + emulsified neem-oil spray 
aL firsL nymphal stage followed by second spray 
after a fortnight in each baharwas most effective 
to conLrol blackfiy. Application of fenvalerate 
(0.05%) followed by monocrotophos (0.05%) is 
recommended for conLrolling of leaf-miner. 
Spraying of cblorpyriphos (0.05%) or carbruyl 
(0. 1%) was found C(feCtive LO control mealy bug. 
Sprayinl!' of 0.3% .Aliette followed by Bordeaux 
pasting was quite elfecUve in checking the spread 
of Phytophthora rool-rot. Pruning followed by 
spraying of Kavach reduced the Incidence of 
lwil!' blight. Stem-end rot of fruits can be effec
lively controlled by spraying of Bavislin (0.1%). 
Hot-water Ireatment (45'C) followed by dip in 
tetracycline 200 ppm for 1 hr suppressed green
ing symptoms. 

APPLE 
Application of fungicides Hexaconazole 

(ContafO.03%I, Difenoconazole (Score 0.015%), 
('yproconazole (Atemi 0.02%), Penconazole 

II OR ESEAFlCf< ACH E ~ 

(fopas 0.05%) and FlusUazole (Punch 0.01%) 
has complete inhibitory effect on apple scab 
pathogen in repeated spray programme. provid
ing97-10Q%disease control. Flusilw..ole (Punch 
0.01%). Hexaconazole (Contaf 0.03%). 
DIfenoconazole (Score 0.015%), Bitertanol 
(Baycor O.05%) and Fenarimol (RubiganO.04%) 
have shown excellent curative activity. 

GUAVA 
'ClSH-G 1'. a high-yielding selection. has 

been found prOmiSing at the Central Institute 
for Subtropical Horticulture. Lucknow. Its fruits 
are deep red, uniform in size with attractive 
shape. fewer soft seeds, high TSS (15 'BrIx) and 
long shelf-life. It has good export 'Potential. 
Another hybrid of a cross between 'Arka Mirdula' 
and 'Red Flesh' has been found promising with 
deep red pulp, sofL seeds and TSS (12 °BrIx). 

Guava 'CISH-Gt' I. a hlgh'Yleldln9 .electlon. The deep red 
fruits of unHorm siZe are very attractIVe and contain tawe' 
soft se.d •. Tho TSS valu. 1$ high (15- BI1x) and thelruhs 
have a long shetr-nfe 
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BER 
A high-yielding selection, 'CHES 1', has been 

identified for release at the Central Horticultural 
Experiment Station, Godhra, It is an early
bearer than ber 'Umran' and 'Gola', thereby 
escaping from the incidence of fruiL-borer. 
fruit-fiy and powdery mildew. The fruils have 
high keeping quality. Pruning of trees during 
January-February resulted in maximum fruit 
yield at Aruppukattai. Tamil Nadu. Spraying of 
fenvalerate (0,0 1%) twice at I5-day intervals 
from pea stage has been quiLe effective Lo control 
fruit-borer at Sardar Krushi n agar, Gujarat. 
There was an increase in the incidence of pow
dery mildew from October, reaching to its peak 
in December. 

ANNONA 
An improved hybrid, 'Arka Sahan', has been 

developed for the first Lime In Lhe country, at the 
IIHR, Bangalore. It has very less seeds, crisp 
pulp, high TSS and ~ood keeping quality. 

PINEAPPLE 
'H 7', a new hybnd ('Vallera Morande' x 

'Kew'). has been found promising with fruits 
weighing 3-3.4 kg each. Clones '2/82' and '1/ 
82' have excelled over others. 

PAPAYA 
'CP 81', a hybrid ('Coorg Honey Dew' x 'CP 

85'). has been identified for high yield and 
qUality. A promiSing hybrid from the cross 
bet.ween 'Co 5' and 'Thailand' has been devel
oped and further purified. Planting during Sep
tember-November was ideal in Bihar with less 
incidence of ring-spot virus disease. A spacing 
of 1.6 m x 1.6 m was found economical for 'Co 
6' for higher papain yield. Application of organic 
nutrients enhanced yield and quality of fruits, 
latex yield and enzyme actiVity, 

SAPOTA 
During the year. 'PKM 3' from a cross be

tween 'Guthf and 'Criket SaIl' has been released 
for cultivation. TI1e plants are early with char
acteristic columner growth, making it suitable 
for high-density plan ling. I L gives more yield 
Ulan bOUl tlle parents \ViOl excellent fruil qual-
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ity. Seed treatment with KN0
3 

(1 %) significantly 
enhanced seed germination in Khirnee. Storage 
of buds tick bywrapping them in ttews~aper and 
sealing in polythene is successful for 12rdays. 
Spraying of monocrot.ophos (0.05%) was effec
tive in reducing the incidence of bud-borer. 
Application of Bacillus thuringiensis (Bt) was 
also effective in suppressing the bud-borer inci
dence. 

POMEGRANATE 
Aselection, 'Mridula', from the hybrid popu

lation of 'Ganesh' and 'Gulsha Rose Pink' (Rus
sian cullivar), has been developed at. the MPAU. 
Rahuri. The hybrid combines deep red aril 
colourofthe Russian parentandsoftseededness 
and high TSS of 'Ganesh'. Drip irrigation can 
replenish evaporalion losses up t.o 60 % in 
'Ganesh'. Application of Azadirachlin @ 9 ppm 
was very effective to control fruit-borer. 

Post-harvest Management 

Pre-harvest application of fungicides 
(Carbendazim. Imidazole) and growth regula
tors (MH 40. GA 3 and calcium carbide) mini
mize post-harvest losses and improve keeping 
quality of mango, onion. ber, pineapple and 
litchi. 

A gap of nine days belween the last irrigation 
and harvesting should be given in litchi to obtain 
maximum benefit of post-harvest quality of 
fruits. Fruit harvesters developed have been 
found sUilable and economical for proper har
vesting operations in mango and sapota. These 
resulted in significant reduction of han rest inju
ries (16-5%) and imparted better post-harvest 
quality during storage and marketing. 

Modified atmosphere packaging (MAP) tech
nology [or mango, banana, guava and citrus 
fruits using various polymeric films and shrink
wrapping have been promising in their keeping 
quality even up Lo one month, Hol-water treal
ment improved the posL-storage ripening of 
shrink-wrapped 'Alphonso' and 'Sanganpallf 
mangoes held at 15°C for three weeks. Shrink
fHm wrapping of pomegranate 'Ganesh' and 
storing them al 6ee extended their shelf-life for 
12 weeks, In capsicum. shrink-wrapping ex-
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lended their shelf-lifo to 30 days at S'C. Pro
cooling of okra at lOoC before MAP extended 
their shelf-life lO 12 days at 10'C. Vase soluUon 
containing 1 % sucrose, 5 ppm of HA and 300 
ppm citric acid increased the vase-Ufe by three 
days. Rose anrl c:hrysanUlemums can be stored 
for three days al 4'(; withoul affectingvase-Jife. 

Grape 'Arkavati' Wlth 24 "Brix and ahove 
resulted in !load quality raisins, Mango 
'Alphonso' and 'Totapurf were fowlc1to be more 
suitable for osmollc dehydration. ExoLic guava 
collection '7-12 EC-147036' proved besl for RTS 
juice making. Mungo 'Kosar', 'Lakllrul Bhol('. 
·Gulabkha.'S', 'Safder', -.'anardhan Pasruld' and 
'Swarnarekha' have been identified and evalu
ated for export market. Conugatcd fibre board 
((;PB) boxes developed ftom the colton-slalk 
waStes have been found suitahle for packaging 
and transporlaUon of mango and citn.s Ihlits. 

On-fann slorage leclul010gy for fruits and 
vegetables by using evaporaLive cool-chambers 
have beenstandardi7.ed at differenl agrocUmatie 
locations. Posl-hru,'est losses In onion can be 
successfully reduced from 46 to 30% by stOring 
them in specially deSigned cool-chambers. T.ch
nology for low-cost prescrvaUon and proceSSing 
of fmils and vegelables by addlUon of food 
addillve.~ (sllg"r, sail, aceUc acid, ascorbic acid, 
spice eA1ractsnnd combined preservatives) have 
been developed, 

Severallnnovative processed fruil and veg
elable products (ber candy. ber churah, dried 
aonla shreds, cheny nectar, osmoUcaily dried 
apple lings. oil-less aonla pirkles) have been 
developed and s("nrlarrli7.ed. 

Vegetable Crops 

During U,e year, three F, hybrids and 13 
open-pollinated varieties of vegetable crops have 
been identified for release in differenlagrocllmatic 
regions of the country (see Table). 

In addition, onion hybrid ('Arka LaUmal and 
six Improved varieties (tomato 'Arka Shreshta' 
and 'ArkaAbhijlt'; capsicum 'Arka Abir'; cowpea 
Arka Suman'; ridged gourd 'Arka Sujat' and 
'Arka Sumit') have been rclt-ased for cultivaUon 
iTt Karnataka. 

'AJ('R RESEARCH ACHIEVEME',rS 

The hrinjal'Pl,Isa unam i!;. a newly-released varle1y from Ihe 
IARI, t\iew Delhi. lis medium-sized, oval-round, g)Ossy and 
purple fruits are ready for picking in 85 days, the yield being 
43 1onnes/ha 
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A number ofimproved agro-techniques have 
been developed and recommended. These in-' 
elude direct seeding of tomato on raised beds 
during frrst week of October to get highest net 
return ofRs 48,221 /ha in terai region. Applica
tion of NPK in different doses under different 
crop-growing conditions - @ 120:60:60 kg/ha 
for 'Pant C I' and 90:60:60 kg/ha for 'Pusa 
Jwala' in chilli at Pantnagar and Durgapura 
respectively; 100:80:60 kg/ha for garlic 'G I' at 
Jorhat; NP@ 180:120 kg/ha for tomato hybrid 
'ARTIi 3' at Sabour; N @ 120 kg/ha for onion 
'Agrifound Dark Red' at Durgapura (spacing 

Crop Variety Hybrid 

___ _ .---L._ .. __ ---. 

I 

45cm x 30 cIp); N @ 100 kg/ha for carrot 'Nantes' 
at Ranichauri and Sabour (spacing 49 cm x 45 
cm); N @ 40 kg/ha as basal ~40 %g/ha as 
topdressinG in tomato at Kalyaniiur - h~ been 
recommended. In addition, applicadbn of 
Metalachlor @ 1.0 kg ai/ha + hand-weeding 45 
days after sowing for effective weed control in 
khanf okra has been recommended at Sabour. 
The crop sequences of paddy-chilli and paddy
tomato are recommended for upland and me
dium low-land conditions of Jorhat. 

A number of plant -protection schedules have 
been recommended to minimize crop losses. 

Recommended for 

Srinjal 'ABH 2' (small round) Central region 
'BS 26' (long) North-eastern and south-eastern 

regions 
'AB l' (round) Arid western, central and north-

eastern regions 
'PLR l' (small round) Northern plains, arid western and 

central regions 
"SM 6-6' (resistant to bacterial wilt) Northern hills, south, central and 

western regions 
'BS 44' (resistant to bacterial wilt) North-eastern, western and southern 

regions 
". 

Tomato 'BSS 20' (indeterminate) Northern plains, arid western and 
central regions 

;'Sel. 32' (determinate) Eastern, arid western and central 
regions 

'OT 10' (indeterminate) Northern plains and arid western 
regions 

'ST 12' (indeterminate) Northern hills and plains regions 

Pumpkin 'Pusa Hybrid l' Northern plains, arid western 
and southern regions 

Chilli 'JCA283' Northern hills, and western and 
southern regions 

'Phule C-5' Central region 

Onion 'Punjab Red Round' Central, western and southern regions 

Bitter gourd 'MC 84' Central, western and southern regions 

Okra 'HRB 9-2' (resistant to YVMV) Northern plains and arid western 
regions 
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These include soil application of phorate @ 1.25 
kg/ha at the time of transplanting + spraying of 
monocrotophos (0.05%) at 10-day interval for 
the control of leaf-curl disease in chilli at 
Junagadh; soil application of carbofuran 3g ai @ 

1.0 kg/ha + covering the nursery bed with nylon 
net followed by three sprays of neem oil (2%) 15 
and 35 days after transplanting for integrated 
management of insect-borne viruses in chilli/ 
capsicum at COimbatore: five sprays ofRidomil
MZ combined with streptocycline 100 ppm to 
control curd-rot complex disease in cauliflower 
at Katrain: four sprays of mancozeb (0.3%) + 
monocrotophos (0.05%) at 15-day intervals to 
control leaf blight in onion. 

Tuber Crops 

POTATO 
A new technique for germ plasm distribution 

has been evolved by nutrient encapsulating in
vitro nodal cuttings in sodium alginate to avoid 
spoilage during transit. The encapsulated beads 
can be stored in dark up to six weeks and 
transported in a large number in a small vial 
without any risk. The encapsulated propagules 
can be regenerated on incubation under light. 
For collection, conservation and utilization of 
germ plasm, a flexible computer package (iveMS 
version 2.0), has been developeq for the first 
time to manage in-vitro germplasm repository. 

During the year, 14 improved hybrids have 
been developed and identified for their signifi
cant characters. Five hybrids ('HB 83-39', 'HB 
83-185', 'HB 82-36', 'HB 82-372' and 'QB/A/9-
120') have been developed for their higher yield 
and resistance to late blight. Three hybrids ('JW 
96', 'JX 90' and 'JK 576') were identified for early 
maturity and high yield and two hybrids ('MS/ 
90-512' and 'MS/90-542') for medium maturity 
in multilocation trials. Four hybrids ('MP /90-
74', 'MP/90-83', 'MP/90-94' and 'MP/91-93') 
have been identified for superior processing 
quality. Besides, "SM 85-50' and "SM 45' hybrids 
were superior over other genotypes tested dur
ing the first year of trials in hilly region. 

A number of potato-based cropping systems 
and intercropping sequences were evaluated 
under varying crop-growing conditions to get 
maximum returns from the limited land re-

MA.JOR RESEARCH ACHIEVEMENTS 

__ J 

COMPUTER IN BREEDING 

A flexible computer package, /veMS vets/on 
2.0, has been developed at the CPRI, Shimla.lt 
would help in conserving potato crop, by keeping 
its in-vitro gempJasm repository~ 

~ource. In West Bengal, potato-based cropping 
Systems potato-maIze-paddy and potato-jute
paddy gave better results, providing net return 
ofRs 47,000/ha compared to non-potato crop
ping system wheat-jute-paddy (Rs 30,000/hal. 
Potato-maIze-radish gave maximum net return 
at Palampur, whereas khartj potato-wheat/ 
safflower /bengalgram-cucumber / COriander has 
been found economical at Dharwad. Intercrop
ping potato with cotton (2: 1 row) with recom
mended doses of fertilizers was also very eco
nomical at Dhruwad 

Integrated pest and disease management 
has been given special emphasis by using eco
friendly biocontrol methods. Treating tubers 
with biocontrol agents BacUlus spp. and 
Pseudomonasfluorescens reduced the incidence 
of bacterial wilt Significantly and increased the 
crop yield. Bio-agent B-68 has been found better 
than carbofuran for the control of parasitic 
nematodes. Application of Bacillus thuringiensis 
has been found effective to control potato tuber 
moth in Maharashtra. 

Adoption of improved technology package 
has been successfully demonstrated in the se
lected villages of Patna, Bhojpur and Nalanda 
districts in Bihar under the Operational Re
search Project (ORP). The benefit-cost analysis 
indicated that gross return of Rs 24,250/ha is 
obtained compared to Rs 7,650/ha by the 
traditional methods. The average yield increase 
was about 45 tonnes/ha against the state aver
age yield of 10 tonnes/ha. Thus the national 
average productivity and total production can 
be increased up to 19 tonnes/ha and 20.5 
million tonnes respectively. 
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CASSAVA 
Of the five lmprovedvariellesidenlified, three 

arc short-duration cultivars ('CI 649', 'cr 731' 
and 'CI 7321 which showed superiority under 
farmers' field tria1l;, Olher two supertorvarieUes 
('H 1 Hl' and 'II 226') identified for higher tuber 
yield (35,4 and 31.4 tonncs/ha) pcrformed ex
cellently in fanners' fields at Salem and 
Pcddapuram respectively, A triplOid variety, 'Sree 
Harsha', has been rdeased for general cultiva
tion in KeraJa,Ahl~h-slar'ch variety 'Srce Harsha' 
is most suitahle for cultivation for industrial 
purposes, Two shorl-duralJon hnes - 'cr 1)49' 
and 'CI 731' - gave maxim1lm tuberyieJd WiOl 
thc application of N (75 kg/hal and K (100 kg/ 
hal in a lice-based cropping system, Organic 
manures mushroom ·spent COOlPOSl, saw-dusl 
compost and coif-pith compost can b. used as 
a subslllute offarmyard manure, ApplJcation of 
:>IPK at 100:50: 100 kg/ha (I' as superphos
phate) wilh full dose of farmyard manure or 
crop residue gave maximum total d,y-matteI' 
yield, 

Aluminium phosphide has been fOWld as an 
effective f1lmigant for dlslnfesung major pests 
Araeocems JasCiculatus, Lasioderma serricorne 
and TriboliuIfI wstaneum in cassava chips nUl'

ing theJr storage. Sun-dried Chips are more 
susceptible to insect infestalion compared to 
oven-dried Chips, Chip", stored lJ.1 finely woven 
gunny bags impre~nated with Azadiraehtin, 
malathion or felwaleralc remain unlnfesled for 
Six months. 1\ motor-driven chipping mFlr:hine 
has been fabricated as an improvement over the 
pedal-operated chippin~ machine, The output 
of the machi.ne is 1,091 kg/hr for approXimately 
10 mm-sized chips, 

SWEET POTATO 
During the year, four open-pnllinated hy

brids have been developed whIch guvc maxi
mum yields in the farmers' fields, Of Lhese, 'K\' 
4' gave as much as 24,2lonnes/ha against 15.4 
tonnes/ha from the standard variety 'Sree 
NandinLln addition, two shorL-dumtion, high
yielding varieties 'Sree Bhadra' ('S 10 10') <H1d 
'Sree Retna' ('X 108-2') have been released for 
cultivation in Kerala. 111ey gave fI mean Yle1d of 

Cassava 'Sree Hafsha', a triploid variety. has bean released 
for cultivation in Kerala SincQ 'Sree Harsha'is a h gh·starch 
variet'j. it is recommended tor industrial uses 

CASSAVA CHIPPING MACHINE DEVELOPEP 

Casava chipping machine for making cassava 
chips has been developed at the CTCRI, 
Thiruvananthapuram, The machine is an improved 
version 01 the hitherto popular pedal,operated 
chipping machine, It makes 1,091 kg chips 100mm 
thick in 1 hr 
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'Sr~& Retna' is an im
proved, short-duration 
and hign-ylelding sweet 
potato It provides 20-
25 tonnes of tuberS from 
ona nec~are in t05 days 

X-l08-2 

2O-2!) tonncs/ba wIll, a crop duration of 105 
days. ·Srt·c Bhadra' has also proved superior in 
Lhe mulWocation trials in Maharashtrfi. Orissa, 
Bihnr nnd Madhya Pradesh. An applicaUon of N 
@37.5kg/haalonp;"ilhAzospirillwfll!ave maxl
mllm Illber yield. The crop sequence of maize
sweet pOl-ato-onion gave rnaxunllln net return 
of Rs 43,312/ha at Oholi. Under the IPM lech
nology package lise of synt Ildic !!ex pheromone 
agalllstsweel potatowccvi] resulted In mlnlmiz
in~ Ille tuber damage 10 7.6% compnr<'d to the 
the conu'ol (48.2%). A combtnaUon of bioUc 
ap;enls Rhaconotus menippus and Metarr/t(7.(um 
W Ifsoplille alonp; with rerid~ing can reduce wee
vil damap;e considerably. 

YAMS 
Three high-yielding hybrids have heen iden

WJed and included U1 the coordinated lJials. 
'Dah 197. the highest yieldlnj! hyblid, having 
good quality has been recommended fOI' release. 
I nte'reropplng Dioscorea alala and D. rotulldala 
\\1(h banana ·RobusL.'· have shown the possibil
ity of reducing ferUltt.er dose lO Dioscorea 1 0 two
Ihirr1~ of lhC" rt~commclldcd dose 

A.,J R Rf<)E"ARG ~ At..r VI: j" r: 

ARoms 
Three colocasia vo.rieLies performed very well 

wIder U,e multilocalion lJials. Colocasla 'NDC 
[' has proved superIor at Fai7..abad and Oholl. 
whereas "1VM 293' and 'C 226' have proved 
promising at Shillong. Colocasla 'Nadia Local'. 
'Muktakeshl". 'NDC l' and 'NOC 2' gave good 
Ylelds WIth mjnimum dlsease infection at Ol1oU 
and Falulbad. Three tugh-yieldlng hybrids of 
taro. which are at par with 'Srce Reshmf and 
·Muktakeshi'. hm'(' been found to be tolerant to 
I~nfblighl. In taro. seven hybrids have recorded 
fairly goon yield and showed lolerance to leaf 
blight In the advance generauon lJials. The 
comparauve studIes on starch-based adhesives 
of different Ittbcr>l indicaled thal colocasia ad
hesive: has good tack- and film-forming ability. 

In Arrwrplrup'luUus, a YIeld potenUal of 45 
tonnes/ha was obtained by the application of 
lowest dose ofNPK (50:60:50 kg/hal at Kalyani. 
Of the different methods of fertilizer appUcauon. 
three split doses of Nand K. i.e. one-lll1fd each 
as basal. 30 days nncr planung and 60 days 
after planting gave maximum corm yield. Seed 
corm pieces weighl ng 500 g each Is consIdered 
a.'i eC01l01111C optimum sel size for Assam, 
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Mushroom 

A number of fleshy edible and non-edible 
fungi have been collected, maintainer! nnd evalu
ated for strainal improvement. A new fungi, 
Neopax;!lus echinospermum. !(rowtng on thc up
per hills of Himachal Pradesh, has been re
corded for the first time from India. On evalua
tion ofhigh-yieldingstralnsofAgartcusbUorquis, 
~CB 6 and NCB 13 showed supetiority of latter 
for yield, fn.lt body quality and size of mush
room.ln the summer culUvation oftemperatu.'e 
tolerant white button mushroom at Solan. mush
rOom yield at 15% conversion rate was obtained 
in eight weeks of cropping. USing strain NCB 13 

. on steam-pasteurized semi-synthetic compost 
prepared from wheatslraw and poultry manure. 
On evaluation of 13 Slrains of A. bisporus_. P I 
gave maximum yield at Ludhialla. Solan and 
Pune, and NCS 5 at COimbatore. Panlnagar and 
falzabad. 

Water leachinll!washing of decomposed 
spent compost for 6-8 hr resulted in Slgrufic8J1l 
yield Increase compared to unJeached/lead.cr! 
(for 2-4 hr in water) spenl compost as of the 
rasing materials. Waler leaching removed salts 
accumulated in the decomposed spent compost 
and reduced electrical conductivity. which helped 
In Increased pin head formation and mushroom 
yield. Coir pith has shown as a prornisingvlable 
casing medium for button mushroom cultiva
tion. COir pith aOer decompOSition and mixing 
with calcium carbonate resulted in more mush
room yield compared to undecomposed coir 
pith. 

Spraying of calcium chlOride (6.2% concen
tration) at pinning stage enhanced whiteness of 
the fruit body and improved their apparent 
toughness. The period of composling in Long 
Method of Compos(lng (LMC) can be reduced to 
20-24 days from 28 days of normal schedule at 
Ludhl8Jla. Pune and Panlnagar. In general. 
spawned casing (CACing). give early flushes 
wlUl evenly diStributed fn' it ing and higheryields. 

Thirty speei.s of oyster mushroom have 
been tried for Ule year-round cultivation and 
Ihree species of PleUfottls: P. saptdus. P. florida 
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and P.jlabellatu.s have performed better in terms 
of mushroom yield. The P. sqjor·cqju gave maxi
mum yield at Ludhiana and Falzabad. P!ew-otus 
503 at Ralpur and Udaipur. and P. salqtoneo 
stTamineus at Colmbatore and P.jIcridaat Pune. 
TIle P.jloridawas mostsultable for wtnter culti
vation at Solan. whlle P. membr~us for the 
summer cultivation. A large number of agro! 

Mushroom is a protein-rich wonder food. In picture' the 
he.nhy f,un bodies 01 Volva,;e"_ spoel .. 
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ageo-Industrial wastes have been tested as a 
substrate for oyster mushroom cu lUvation. Il 
was observed that Pleurotus spp. can be culU
vated on a wide variety of substrates, Steam
pasteUIizationofsubstrate proved to be the hest 
method of substrate treatment followed by par
tial composting. 

Black-ear mushroom Auriculariasp. can be 
cultivated on steam-pasteuriZed wheat-straw 
substrate su pplemented with wheat bran, 
Wheat-straw substrate supplemented with 6% 
wheat bran reslllted In highest biological effi
ciency (80%) compared to other treatments. 
Milky mushroom, Calocybe indica, can be culti
vated on steam-pasteurized wheat-straw sub
s trate supplemented with 4% wheat bran, ",;th 
25% biological effiCiency, 

Substrate supplementaUon llials for culti
vatlnj( VolvarieUasp. conducted at COimbatore, 
Ludhiana, FaiZabad and Raipur, showed that 
supplementation with cotton wastes give higher 
yield at COilllbatore and Ludh.lana, while chicken 
manure supplementation improved the yield 
marginally at Faizabad. Partial composUng of 
substrates for paddy straw mushroom cultiva
tion has been tried al COimbatore, Raipur and 
Faizabad. Soaking in water for 18 hr gave 
maxJmum yield at Raipur, while soaking for 48 
hr was best at FaiZabad, 

The National Centre for Mushroom Research 
and Training, Solan, continued to I'upply qual
ity spawn of the cultivated edible mushrooms to 
lhe small and marginal farmers from allover the 
countrY. Durtng the year, a total of 21.205 
bottles of spa''''Tl was supplied to the growers. At 
Solan, five training COurses including an inter
national train.lng course have been organi7.ed. 
in addition, two ofr-campus training courses 
"ere also organiZed alKullu and Kamal/Sonipat. 

Floriculture 

ROSE 
nuee promtslng hybrtds, 'H 4-86-87' (light 

pink), 'H 32-86-81' (bright red) for budding and 
cut flowers and 'H 11-86-81' (pink) for budding 
and potting, have been identified for release at 
New Delhi, Hybrid Tea cultivars 'Chambe-de
Kcil'. 'Jawanf, 'Nishada', 'Pnyadarshini', 'Pusa 

"lora' tlrld 'Rosy Evening' are promising at 

MAJOR '1ESEARCH AC"fIE, VEMEN 5 

Rose hybrtd 'First Prize' )( 'Sabin' ha~ bean released by 1he 
JAR!. New Oelhi. It produces hug. flowers 0' red colour. The 
flowers have a long vase·life 
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Bangalore. whereas 'Gladiator'. 'Cardinal', 
'Eterna' and 'Gold Medal' are SLl ilable for cui'u
valion around Hyderabad. Rosa mulLiflora and 
Rosa indica var. odoraLa are most suitable 
rootstocks for 'Montezuma' and 'Happiness' at 
Kalyani and COimbatore respectively. Applica
lion of Bavistin (0.1%) in rose 'Raklagandha' 
and Bavislin (5%) + linseed oil in rose 
'Montezuma' are effective to control black leaf 
mould and die-back diseases at Ludhiana. 

GLADIOLUS 
The hybrid 'Punjab Morning' at Ludhiana, 

'Key 88/4' at Kalimpong, and '82-11-90' and 
'82-18-16' alVellanikkarahave been found prom
ising. Gladiolus 'American Beauty', 'Appllo', 
'Fliendship'. 'Sancere', 'Rose Supreme', 'High 
Style'. 'Wind Song'. 'Pricilla' and 'Nova Lux' are 
promising for export of cut flowers at various 
coordinating centres, Foliar application of Fe 
(0.4%) has proved lo be best for plant height, 
days to flower. duration of flowering , spike length 
and height, and number and size of florets/ 
spike at Udaipur, The application of BavisUn 
(0.1 %). Benlate (0.2q,c) and Captaf (0.3%) were 
best control measures of Fusarium wilt disease 
at Delhi, Pune and Ludhianarespectively, Gladi
olus'Sei. 1', 'Suchitra', 'Sylvia', 'lARI 74', 'DHN 
86-1' and 'Psittacinus' (hybrid) shown reSis
tance to Fusarium wilt. The application of su
crose and B-Hydroquinolme citrate (HQC) was 
ideal for increasing the vase-life of cut flowers. 

CHRYSANTHEMUM 
Chrysanthemum '\Vhite Charm' was released 

at Lucknow. Other cultivars 'Indira', 'Red Gold', 
'Meera', 'Co 1', 'VasarvUka', 'JIHR Sel. 5' and 
'IIHR Sel. 6' were promising, For export of cut 
flowers chlysanthemum 'Birbal Sahni' was bet
ter than other varieties at COimbatore, The 
application of NPK @ 40:40:20 g/m:l signifi
cantly increased plant height, plant spread. 
number of branches, number of flowers/ plant 
and yield of flowers in chrysanthemum 'Red 
Gold' at Bangalore. 

CARNATION 
Commercial cultivars 'Red Corso', 'Espana', 

'Arthur Sim'. 'Scarlet' and 'Elegans' we re found 
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promising at different AICRP centres. 

ASTER 
1\vo China varieties, 'Kamini' and 'fh,Jmima', 

were promising at Bangalore !II 

MARIGOLD 
Two valieties, 'Pusa Narangi Guinda' and 

'Pusa Basanti Gainda', have been released at 
New Delhi. 

GERBERA 
Two varie ties each (Tropical Panama' and 

'Pendora') at Pune and (,Carona' and 
'Ludukimarf) at Shillong were found promising 
for commercial cultivation. 

Plantation Crops 

COCONUT 
On field evaluation of 62 exotic accessions, 

coconut 'Philippines Ordinary' has recorded a 
mean yield of 110 nuts/palm/year with copra 
yield of20.8 kg/palm/year, thereby shOwing an 
increase of 37.5% and 50.7% over 'West Coast 
Tall' and 12.2% and 20.9% over 'Chandrakalpa' 
respectively. Coconut 'Philippines Ordinary' is 
also relatively tolerant to drought, nematodes 
and root wilt disease. It has been recommended 
for the commercial cultivation in the West Coast 
including Konkan region. East Coast of Andhra 
Pradesh and West Bengal. 

Cultivating coconut with organic fertilizers 
gave higher nut yield (96.5 nuts/palm/year). 
followed by culUvatingWith inorganic manuring 
(86.9 nuts/palm/year), COir pith in combina
tion with farmyard manure and soil in the ratio 
of 2: 1: I was suitable canier for producing 
biofertilizer Beyerinckia indica. the predomi
nant asymbiotic nitrogen-fixing bacteria in co
conut soils. 

At Aliyarnagar, maximum cumulative yield 
for the last four years is 280 nuts/palm [or 
'Strait Settlement Green', followed by 215 nuts/ 
palm for 'East Coast Tall'. At Veppankulam, 
'West Coast Tall' resulted in the highest annual 
yield of 159 nuts/palm, followed by 'East Coast 
Tall' (149), Among dwa.-fs , 'Malayan Green 
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Dwarf yielded the hillhcSL annual nut yield of 
117 nuts/palm. followed by 'Gangabondarn' 
(106). In r-;PK nmrilionul trial on high-yielding 
van,,1 irs aL :vtondouri. P and K (:l5D: 1 00 g/ 
palm/year) treatment gave maxirnu rn copra yield 
of20.42 kg/palm. followed by '1P (1.000:250 g/ 
palm/year) application giving yield of 17.88 kg/ 
palm. At Ratna!(iri. Ihe effects of N and interac
tions of Nand K. and Nand ].> were fOLllld 
significant in nut yield . At Kahikuchi. highest 
nut yield {I I 1.5/palm/yeru·) has been recorded 
with NPI~ (1.000:500: 1.000 g/palm/year) Ireat
lnent. 

Enzyme-linked lmmuno ... n hsorben l assay 
(ELlS.I\)- a rapid and highlysensiti\'(' diagnostic 
Lest- has been sl.il ndar.dized for the detection of 
rout (wilt) disease in coconut. The technique can 
be relIably used for large-scale scrcening of 
healthy elite palms idenUfied in Ihe hoi-spot 
areas. 

At Aliyarnngar. application of 5 kg nce", 
cake/palm alongwiUl root feed I ng ofTridcmorph 
12°~) solution was (1\OSt effective tr"aLment LO 

control the hasal stern-lot (GanodermaJ. At 
Veppankulam. early diagnosis tests I::UTA. TIC 
a nd electrical conductivity have been de"eloped 
for the basal stem-rol. In Ule biological control 
trial, palms rec~i"ing lrcaLincflt ofT. hOfzianum 
with green leaves + farmyard manure + I:IM and 
neem cake minimized the disease intensity. 

OlLPALM 
Plrultlet developrnentfrom leaf calli has been 

achjt:ved through both somnLic embryogenesis 
a nd d,rect organogenesis in four durn and tWO 
lenora seedlings. Tenera hyhrids dcvdopcd at 
the CPCRl Resea.·cll Centre. Palode . and planted 
in the farmers' fields in 1I.ndhra Pradesh. re
corded highest fresh fml! bunch yield (22-24 
lonnes/ha) five years afler planting. The resulls 
a re encoura~ing and on a pal' with tile mateTial 
collected from Papua I'\ew Guinea and Coasta 
Rica. indicating stability in yields. 

At Mulde. drip irrig8tinTl wilh NPK dose 
1. 1.200:600:2,700 g/ palm/year) has given maxi
mum fresh fmil bun(,h yield of 57.8 k1(/palm/ 
year. At Gangavathy. number of bunches/palm 

nd fruit weight SIgnIficantly increased with the 
ppilcalion of frru ilzers . 

Ccconut 'Phllipoines Ordinary' VI~h 
a yield potential 0' 110 nutsJpalml 
year and ccpra yield c1 20,8 kg' 
paln-Iyear, has been recomrnended 
10r CClmmOfci;;1 cultiVAtion, II is r&la· 
Lvety tolerant to drought. nematode 
anO .ooNvilt 

Embryo culhne Is success"ul in cilpa1m. 
The plantlols ceveloped from 1he !eaf 
calli In lenera hybrids at the CPCRI, 
Kasaragod, have been planted in the 
: elds. The lIe~h 11\11\ l)ul' ch yield is 22-
~4 tonnes))a live years aner plarlting 
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SUIVey on pest Incidence has shown tl~at 
rhinoceros beetle is the major pest. Severe Infes
tation by red palm-wee,.;1 and gelechild caterpil
lar have also been recorded on palm fruits. 
Incidence of Nettle caterpillar and caseworms 
has been found in all the palm-growing areas of 
KrIshna. East and West Godavari districts of 
Andhra Pradesh. Root feeding ofmonocrotophos 
has successfully eradicated Nettle caterpillar. 

CASHEW 
A new programme to identify high-yielding 

trees grown under neglected conditions in forest 
plantations has been IniUated. Onder the 
programme. 24 promising types have been 
clonally multiplied and added to the National 
Gene Bank. Some of the accessions have high 
llowertng Intensity /unil area. along with high 
Sex rallo and nut weight varying between 6 and 
8 g. 1Wenty-llve collections have been made by 
different A1CRP centres which Include c1uster
bearing types. bold nut types and high-yielding 
types With short flowering phase. An ellte local 
acceSSion. 'Balli 2'. has been identified to get 
high yield (10.05 kg/tree cumulative yield. the 
nut and apple weighing 7.2 and 69.8 g each In 

Cashew 'Balli 2' has a 
yield potenllal of 10.05 kg 
nutsAl&&, with the nut and 
apple weighing 7.2 and 
69.8 9 each 
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Goa. On evaluation. a hybrid eM 44/3' x'M 10/ 
4') has been identified for higher yield than the 
best parent 'M 44/3' in the sixth annual harvest 
l218°Al) with cumulative yield (119%). 

Multiple shoot induction has been achieved 
both in MS medium containing thidiazuron 
alone andio combination with other plant growth 
regulators BA, NAA and IBA. Rooting can be 
induced both in in vitro and ex vitro. The plants 
have been acclimatized. After hardening they 
have been transferred to greenhouse in pots. 
Maximum ground coverage was achieved in a 
spacing of 5m x 4m by sixth year. giving cumu
lative yield of 443 kg/ha under pruned condi
tions and 342 kg/ha under unpruned condi
tions after three harvests. Pest management 
trials with plant products showed inhibitory 
effects of tea mosquito bug with aqueous ex
tracts of Adhatoda vasica (5%). 

ARECANUT 
'Cal 17'. an indigenous variety. has been 

released for And am an Islands. It has a yield 
potential of 18.89 kg fresh nuts/palm/year with 
a kemel weight of 4.34 kg/palm/year. 22% 
higher yield than 'Mangala'. 'Sirsi Arecanut 
Selction l' ('SAS I') with a yield potential of 
24.03 kg fresh nuts/palm/year, has been rec
ommended for cultivation in Sirsi (hilly area). It 
is quite popular for its tender 11uts. 

Field trials have shown complete check on 
the growth of 20 Phytophthora isolates with the 
a pplication of contact fungicides Captaf and 
Foltar. Fungi Aspergillus sp. and Myrotheciwn 
uerrucarta... and an actinomycetes have been 
identified as potential antagonisls against 
Phytophthora. 

Spices 

The Indian Institute of Spices Research, 
Calicut, has evolved five new, high-yielding va
rieties of spices. These are 'IISR Varada' of 
ginger. 'nSR Prabha' and 'IJSR Prathibha' of 
turmeric, and 'IISR Navashree' and 'nSR 
Nithyasree' of cinnamon. The varieties of tur
menc and cinnamon have been released for 
commercial cultivation . 

AJOR RESEARCH ACHIEVEMENTS 

GINGER 
'IISR Varada' is a superior selection with an 

average yield of 22.66 tonnes/ha. It matures in 
200 days. with 20.7% dry recovery, 4.5% crude 
fibre and 1.750/0 essential oil content. 

TURMERIC 
'IISR Prabha' is an open-pollinated selection 

with an average yield of 37.47 tonnes/ha. It 
matures in 205 days, with 19.50/0 dry recovery, 
6.520/0 curcumin, 15% oleoresin and 6.5% es
sential oil contents, providing 474.39 kg 
curcumin/ha. 'IISR Prathibha' is also an open
pollinated selection, with an average yield of 
39.12 tonnes/ha. It matures in 225 days under 
rainfed conditions, with 18.5% dry recovery. 
6.2% curcumin, 16.20/0 oleoreSin and 6.2% es
sential oil contents, providing 448.1 kg 
curcumin/ha. 

CINNAMON 
'SL 63' ('IISR Navashree') is a superior open

pollinated selection from Sri Lankan introduc
tion. 'USR Nithyashree' is another superior, 
open-pollinated selection from elite tree from 
Anjarakandy, Cannanore. 

Main feature. of cinnamon 'USR Navashree' and '"SR 
Nithya9hree~ 

Character !IISR 'IISR 
Navashree' Nithyashree' 

Regeneration capacity 6-7 4-5 
( shootslyear) 

Bark recovery (%) 40.6 30.7 

Average yield (kglha) 56 54 

Quality attributes (%) 

Bark oil 2.7 2.7 

Cinnaldehyde 73 58 
content (bark) 

Bark oleoresin 8 10 

Leaf oil 2.8 3 

Leaf eugenol content 62 78 
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Young flushes of'IISR Navashree' are purple 
in colour which turn into green in 7-10 days,' 
while in 'IISR Nithyashree' this occurs in just 
two days. Both the lines are recommended for all 
the cinnamon-growing regions of the country. 

Micropropagation protocols for rapid clonal 
multiplication have been standardized for cm
namon, camphor and several herbal spices 
thyme, spearmint. peppermint, sage, maIjo
ram, oregano, lavender, sweet basil, anise, pars
ley, fennel, dill, caraway and celery. Plant regen
eration from callus cultv.res ofvamlla has been 
achieved for the first time. Somatic embryogen
esis and plant regeneration are obtained from 
seed culture of Cinnamon, anther-derived callus 
cultures of ginger and callus culture of herbal 
spices lavender, fennel, anise and sage. Proto
plast isolation and regeneration of callus are 
achieved in Piper cqlubrimun. 

Nine cardamom collections con taming high 
volatile oil or high alpha turpenyl acetate, eight 
ginger accessions with low fibre content and 
four high quality cinnamon lines have been 
identified. It is also found that location has 
significant effect on curcumin content of tur
meric. 

In black pepper, open-pollinated/hybrid 
progenies 'Culture 5489' (Cheriyakaniakaddan 
OP) gave the highest green beny yield (7.14 kg/ 
vine). followed by 'Culture 5403' (Karimunda 
OP) and 'Culure7156' (Perumkodi OP) WIth 4.62 
kg and 3.89 kg/vme respectively. The promising 
high-yielding cultivars identified m black pep
perare'Kuthiravally' (3.39 kg/vme) , 'Neelamundi' 
(3.37 kg/vine) and 'Arakkulam Munda' (3.28 
kg/vine). 

VerticiWum chlamydosporium, a known 
nematode biocontrol agent, has been isolated 
from the rhizosphere of black pepper for the first 
hme. This fungus parasitized root-knot nema
tode eggs and suppressed their hatching. Agro
techniques for the management of Phytophthora 
foot-rot and nematode diseases of black pepper 
are being worked out. Treating with biocontrol 
agents T. harzianum and T. viride reduced the 
foot-rot incidence.up to 8.3% compared to the 
control (33.3%). Spraying and drenching with 
Bordeaux mixture (1%) and Akomin (0.2%)un-
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der low and,!,high shade conditions is recom
mended to control nursery diseases. in black 
pepper. ~: ~ ~ 

Coriander 'RCr 20' rUD 20') has been I'j?com
mended for release for cultivation under llipited 
moisture and heavy soil conditions in south 
eastern Rajasthan. Selection 'UO 436' (corian
der). 'UC 209' (cumin) and 'UF 101' (fennel) are 
identified ashigh-yielding.1\vo pre-release cori
ander cultures 'ATP 77' and 'JCo 64' and two 
fenugreek accessions 'CF 360' and 'CF 464' are 
in advanced stages of testing at COimbatore. 
These lines registered yield records of 683 and 
550 kg/ha in coriander and 433 and 390 kg/ha 
in fenugreek respectively. Fenugreek 'RMt l' 
from Rajasthan, having dwarf determinant habit 
of growth, was identified to use in crOSSing 
programmes. Similarly, supenor cumin line 'UC 
223' was identified in Rajasthan with high grain 
yield as well as low incidence of wilt. Sowing of 
coriander 'RCr 41' on 25 October or 4 November 
at 30-cm row spacing at a seed rate of 14g/ha 
produced maximum seed yield. A seed rate of 
25g/ha with the application of 40gN + 40gP205/ 
ha is recqmmended for maximum yield for adop
tion in Rajasthan. 

'ECm 109635', an exotic cumm entry, was 
found to be moderately resistant to root-knot 
nematode. Fenugreek exotic culture 'EC 257566' 
and 'Kasuri' were completely free from powdery 
mildew at Jagudan. An eco-friendlytechnique of 
using 5% neem leaf extract as foliar spray (three 
sprayings) gave an effective control to powdery 
mildew in coriander. Treating seeds with 
Trichoderma viride @ 4g/kg of seed reduced wilt 
disease incidence from 36.6 to 6.0%. Applica
tion of T. viride along with 15 kg of neem cake/ 
ha to manage root-rot in fenugreek has been 
recommended at Coimbatore. 

Pre-sowing fungicide treatment with Captan 
or a combination of Indofil M-45 and Bavistin 
along with soil application of Ph orate or Anthracol 
m furrows at planting time reduced the inci
dence of rhizome-rot in ginger. The fungicides 
had addItive effect with biocontrol agents 
Trichoderma harzianwn and T. haematum in 
controlling rhizome-rot and increased the ger
mination and yield of ginger. 
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BETELVINE 
The stigma of betelvine flowers is receptive 

for 6-7 days after anthesis. Highest fruit set (67-
68%) was observed in the flowers pollinated one 
or two days after anthesis. The stigma receptiv
ity can be identified through the change in 
colour of the inflorescence. Flowers lost their 
receptivity when the catkins turned to dark 
brown. The pollen-grains are viable for 5-6 days 
when stored under ambient conditions (27-
28' C). The rate of their germination is highest m 
8% sucrose solutien without salts. 

The experiments conducted at the JNKVV, 
Jabalpur and MPAU, Sangli, indicated that 100 
and 150% of replenishment of evaporation 
through drip inigation show better growth and 
leaf yield respectively. Application ofTricontanol 
and Mixtalol as bio-regulators revealed that 
three sprays of Tricontanol (0.05%) give better 
growth and leaf yield. It was found economical at 
the RAU, Pusa, with a cost:benefit ratio of 
1:11.83. 

'Halisahar Sanchi' and 'Awani Pan' were 
found to be resistant to all major diseases. 
'BangIa' and 'Alupatria' were moderately resis
tant to Phytophthora-rot at the QUAT, 
Bhubaneswar. The application of Trichoderma 
at quarterly intervals controlled foot-rot effec
tively. At the MU, Jorhat; BCKVV, Kalyani and 
TNAU, Coimbatore, application of.Trichoderma 
was at par with Bordeaux mixture treatment. At 
the JNKVV, J abalpur, application of Trichoderma' 
at quarterly interval was found superior to re
duce the incidence of Phytophthora foot-rot ef
fectively. 

Application of oil cakes with carbofuran and 
three inoculations of P. lilacinus showed better 

MAJOR RESEARCH ACHIEVEMENTS 

control of root-knot nematode compared to other 
treatments. At the QUAT, Bhubaneswar, appli
cation of carbofuran alone and oil cake + 
carbofuran + three inoculations of P. Lilacinus 
were statistically at par in controlling the nema
tode. At the APAU, Hyderabad, minimum inci
dence of mites was observed when phosphami
don (0.05%). neem seed-kernel extract (5%) and 
tobacco decoction (2%) were applied. At the 
TNAU. COimbatore. wettable sulpher (0.5%) and 
Dicofol (0.05%) reduced mite population, fol
lowed by neem seed-kernel extract (5%). Spray
ing of neem seed-kernel extract (5%) and neem 
011 (2%) reduced the population of stem-borer in 
Sesbania 

Medicinal and Aromatic Plants 

In medicinal plants, 66 accessions from the 
eastern Uttar Pradesh and 109 accessions from 
Madhya Pradesh have been collected. In opium 
poppy, 'NBPGR 2' has given highest yield of 60 
kg latex and 10.9 tonnes seed/ha, with over 
12% morphine content. Promising selections 
having high yield and quality parameters have 
been identified in Qcimum. Aloe, Psoralea, 
Mucuna, Andrographis and vetiver. Intercrop
ping short-duration legumes (cowpea, 
blackgram, cluster-bean) in kharifand mustard 
in rabi in vetiver plantation gave a net profit of 
Rs 26,500/ha compared to Rs 15,OOO/ha in 
vetiver alone. In palmarosa oil grass, use of 
Azotobacter @ 2 kg/ha was found to cut down 
the chemical nitrogen dependence by 40 kg/ha 
without affecting the oil quality. 
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Soils, Agronomy and Agro(orestry 

Natural Resources 
Inventories 

Soil Resource Inventories 
Soil Resource Map 

'Che soil resourCe miljl oOnella on 1: I m sca I. 
(26 sheets) was fina li7.<,rl using categoric and 
cartogniphic generalltatlon of 1 :250,000 .calc 
lllaps of different states, The soil maps of 
Rajasthan, LDkshadweep Islands, Trlpura and 
NagaJaIld were released during the year. 

Application of SoU Information Through 
Geographical Information System (GIS) 
Technology 

The soU ,'esOtlrce maps of Meghalaya, 
Nal!,aland, Trtpura, ,Jammu and Kashmir, 
Andhr .. Pradesh. :VlacUlya Prnel~sh, !:Iihar and 
Kerala \Vere digltized ondvarious lhtrnaUc maps 
011 impurtanl .soil parameters slIC'h as 50H 

depth. texture. pH. erosion and draInage. wr.r~ 
prepru'ed. 

Con.ideriIlg lhe cun'ent needs of the data-fOt
dtsuict level planning. the interprelative maps 
of lhe districts of Allrang<luad, Ralnagiri, 
Ja,unagar, ULbupw' and Bal1kura were gener
ated. 

Based on Geographical Information System 
(GIS) approach, a consultancy projeclon 'Evalu
aUon of Land SuilabliUly forRubberCuJUvaiion 
in Tripur:l" was completed, 

Collaborative research project with KRSA 
on"lIarmonizalion of Was leland/Soil Degrada" 
tion Database- was undertaken in Sakrn (TN), 
Udaipur (Rajasthan). Punc [Maharashtra). Elah 
IUP), H'Ilpur [MF) <'Inri Kohi",a (NagalaJld). TIle 
".st.lands and son degradation maps of UlCse 

• 

• 

• 

• 

• 

• 

Soil resource map of six states of India 
finalized 
District level planning possible through 
interpretative map of the distrIcts 
Agro·ecological zone map of Himachal 
Pradesh, J&K and Punjab finalized 
Soil resource Inventory used for water
shed planning 
Soil water conservative treatments in 
water-shed increased Ihe availabilily of 
water for irrigation 
Sunnhemp mulching and green manuring 
controlled erosion and restored produc
tivlly 
Inlegrated water-shed helped in conser
ving plant hio-diversily. 
Runoff percentage and soil loss per unit 
area decreased with slope length. 
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dIstricts were brought out at a COUlJlluJI scale. 
e.g .. in Salem district. 1.506krn' 3rea(l7.4%) of" 
Ule district is under di fferenl categortes of waste
lands. The undecuUlized degraded foresL euverS 
751 km' area. of which 20% is nireme degree of 
degradation. 60% has strung degree and 18% 
moderale degree. The upland with and without 
scmbs account for :l28 km' area ofwhjch 21% 
has extreme, and 39% each of strong and mod
erate degree of soU degl'adation. 

Agro-Ecologlcal Zoning 
Twenty agro-ecologlcal region (AERJ rrmps of 

India were subregionaJi7-ed based on more One,. 
crileria of parameters and tn AER delineation 
and an agro-ecological subl'egioJls (AESR) map 
on 1:4.4 mllllon scale has been prepared. 

Criteria used aJ. dilJerent leuels: 
1\venly AER map country level. 
Soils-subgroup association; physiography-

major divisiu,,; climate-broad based (six-class): 
length of growing peliod (LOP) four-class «90-
150: 150-210 and >210 days). 

Sixty AESR aJ. regwnal levet 
o Soils-gro" tgrmlp assoclaUon (lncludtngsoil 

quality) 
o Physiography-subdiviSion of majon;limatic 

types 
o Climate -subdMsionofmajorclimaUc cypes 
o LGP-IO d;]"ses «60:60-90; 90-120; 120-

150: 150-180;180-210;210-240;240-270; 
270- 300 and >300 days.) 

Agro:Ecologtcal Zoning at StatejDtstrlct Level 
As a follow upofESR. agru-ccological7.oning 

al state level was irtiUated by further nalTowing 
down Ule llil1i Is of the P" ra m~1 ers used. An agro
ecological zone map of scale 1:100,000 uf 
Hima~h,,1 Pradesh. Jammu and Kashmir and 
Punjab was finali7-ecl. 

Use of Soil Resource Inventory {or Watershed 
Plannlng 

Inventory of soi!. waler 8.Ild vegetaUve n:
source Is a prerequisite for lInde11aking the 
watershed development for appropriate land
use plannlng, For this purposc:, a rnnllipurpose 
micro-watershed at GondkhaLri tn Kalmeshwar 
TaJuka of Nag pur district (21 8'16- Lo 2 "8'24" X 

QO 

, 

• 

• 

• 

• 

• 

Peileting device developed for e~tablish· 
ment of pasture 

Solar PV pump operated drip systerp 

Intergrated plant nllttlent supply system 
developed for soybean-wheat on black 
soiis 

Farmyard manure improved N-fixation in 
sobyean 

Mean annual microbial biomass C and N 
in the soil improved by application of FYM 
andlor ferlilizer N 

Sulphur status and extont of its deficiency 
in Indian soils studied 
Widespread deficiency of Zn resulting in 
low crop yield 

Integraled organic manure with 100% rEr 
commended NPK fertilizer doses improved 
Ihe yield sustainability 
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and 78'"54'30" to 78°54'30"E) was adopted for 
watershed research and developmenl. The de
tailed soil survey was carried out and water 
resources (surface and subsurface) and land 
utilization types were recorded and land as
sessed for soil-site suitability for major kharif 
(cotton, sorghum, groundnut. pigeonpea and 
soybean) and rabi (gram. mustard and wheat) 
crops. 

Mustard after soybean.wheat/gram after 
sorghum and summer vegetables after colton 
were more profitable. 

Variation in soil characteristics under simi
lar management practices affected the crop 
performance and production po1ential. The yield 
of cot.ton in moderately deep, highly calcareous 
and excessively drained soillype was poor when 
compared to slightly calcareous and well drained 
adjacent soil type. 

The soil waler conservation treatments in 
lhewatershed increased the aVailabililyofwater 
for irrigation increasing the area (138%) under 
double cropping (10.51024.0 hal within 3 years. 

Resource Management 

Erosion Control and Productivity Restora
tion Through Sunnhemp Mulching and Green 
Manuring 

Mulching through inlercropping of 
sunnhemp green manuring in maize proved 
highly efficient in reducing ru noff (14-220/0) and 
soil loss (8-25%) on sloppy lands improving crop 
yields. Through one monLh-old-sunnhemp 16-
18 lonnes green biomass could be recycled as 
mulch cover on ground, This practice conserved 
reSidual soil moisture and fertilit.y after maize 
harvest. 

Farming System for Erosion Control and 
Sustained ,Production in Drylands of the 
Outer Himalayan Region 

Optimal farm plans with improved technolo
gies were developed for small and medium farm 
groups in outer Himalayas to maximize farm 
income and minjrnize soil loss using linear pro
gramming technique. Under small farm situa
tion Rs 19,533 can be achieved as the maximum 
farm income. This income is 114% higher Ulan 

MAJOR RESEARCH ACHIEVEMENTS 

Subsoil Sodicity in Vertisols 

o The subsoil sodicity in Vertisols of Puma 
Valley is mainly due to erratic rainfall and 
depletion of Ca2+ ions. 

The inherently low hydraulic conductivity of 
these soils is due to the dispersion of clay par
ticles caused by high percentage of exchange
able magnesium (in highly smectite soils) and 
also to slight increase in exchangeable sodium. 
This adverse physical condition may be pre
vented by surface application of gypsum before 
rainy season @ five tonnes/ha. Exchangeable 
sodium potential of five should be used as lower 
limit for sodic subgroup of Vertisols rather than 15 
as adopted in soil taxonomy 

o Soils of aridic moisture are rich in potas
sium reserve 

o Soybean (genotype JS-7S-46) performed 
well in shallow shrink-swell solis 

o Application of K and Zn in swell-shrink soils 
significantly increased the wheat yield.The 
optimum dose of K appeared to be 40 kg 
K

2
0/ha and that of Zn 20 kg ZnSO/ha 

o Overall effect of K and Zn application 
indicated that production of 0.1 tonne grain 
Yield required 3 kg of K,1.21 kg of Ca, 
478gofMg.142gofFe.31 gofMn,12gof 
Zn and 26 9 of Cu 

o The moisture retention at 33 to 1,500 kPa 
increases with depth in Vertisols of both 
subhumid and semi-arid agro-climates. 
Available water capacity of Vertisols ap
pears to be a function of exchangeable 
Mg+2 in subhumid and of exchangeable 
Na+ in semi-arid agro-climate 
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existing income (Rs 9.261) and produces 400/. 
less sotlloss. ),finimum annual soU loss that can 
be brought down was 3.51 tonnes/ha with an 
income of Rs 14.745 which is 59.2% hil1:hel' than 
exlsUng level. Similar Lrend was observed in 
medium farm group. nle u'ude off between S(lil 
loss and farm income WiOllinprovcd technology 
was Rs 373 and Rs 365 per torule of soil loss In 
small and medium farm groups respectively. 

Increased PToduction Through Watershed 
Management In Shlwalik Foothills 

Resow'ce conservation vis-a-v1s watershed 
restoration through an appropriate mix of stmc
tural and low-cost vegelative measures wiU) a 
concept of participatory approach. was designed 
and demonstrated in a 627-ha typical sandy 
Sbiwa!ik watershed In Ole village Rdmajra of 
diSLrict Ropar, PunJab, A rainwater harvesting 
dam has produced encouraging resulls in pro
tectingwateJ'shed and improving hiologlcal pro
ductivity of catchment as well as command 
aJ'eas.A1ternaUveSllstainable a.nd n:SOurce con
sr.n.;ng land-use systems s uch as horti-pastO
ral, silvt-pastoral. agroforestry and culUvaUon 
of remunerative fodder and Industrial grasses 
were successfully demonsLraled on \ri1)::agf' com
mOn lands and private lands as well. The 
production of fodder has galle up from 7.55 
tonnes to 15,64 tonnes pcr ha and that of 
agricultural crops from 1.15 to 8.8 tonnes/ha 
with supplemental irrigation. 

BaS<'d on the successful results of alternate 
la nd LIse systems. guava. amla. klnnow arId ber 
\vtth bhabbar grass as intercrop were rocom
mended for this area. 

Conserving Plant Blo-dlverslty Through In
tegrated Watershed Management 

Thirty-two speCies were recorded ill the Nato La 
nala reclamation site. Vitex 'legwuio was the 
most widely distributed species (IV! 52.05), fol· 
lowed by Broussnetia papyrijera (JVl 42.82) 
which showed a contagiOUS distribution, 
\cllegur,do was distributed al\ over the upper 
catchment of the na1a. Grass species like 
/<:ulaliopsis binata are nOW conllned to only 
those pockets where th ere is no overhead canopy 
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black soil 

Oeep, $hghtly calcareous and weU·drai"od black soil 
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of either shrubs or lrees. This species had a 
green biomass of38.1 g/m:l in the pre-monsoon 
period. 

Further sole forest of Anogeissus penduLa 
(IVI 205.9) supported the minimum number of 
species as associates. This could be attributed 
to the dense overhead canopy of this species, 
which is a major obstacle for the appearance 
and establishment of associated species. A par
tially disturbed A. pendula forest lIVI 74.34} 
had Butea monosperma as a widely associated 
species (IVI 147.20) along with several others. 
MOisture availability (although seasonal in the 
nala course) resulted in the occurrence of a large 
number of species (12), Species like Phoenix 
sylvesLris dominated the ecological niche 
(IV! 91.40) with a noticeable decrease of strong 
light demanding species like A.pendula and 
Holoptelia integrifolia. 

Effect of Degree and Length of Slope on 
Vertisol on Runoff and Soil Loss 

Evaluation of the Existing Soil 
Conservation Measures for their Suitability 

and Adoptability in Chambal Ravines 

Eight low land medium drop structures lo
cated in the Chhajawa watershed were evalu
ated for their suitability and adoptability. The 
study indicated that three structures silted up to 
the crest level within eight years of construction 
while others had scope for further siltation. Silt 
deposited behind the structure showed a posi
tive relationship with catchment area of the struc
ture and also with area protected by it. The slope 
of the bed channel ranged from 0.3 to 1.67% 
indicating a non-erosive/non-silting velocity of 
flow. This suggests that these structures are well 
suited for adoption in Chambal ravines. 

Graded bunds dwindled in size over a period 
of three years. However, the reduction in size 
was not significant, indicati ng that adopted cross 
section of graded bund is suitable for the region. 

The runoff per cent and soil losses were 
positively and linearly correlated with the steep
ness of slopes, while the same trend has not 
been reOected with the length of the slope. In all 
slope groups, the smallest length produced maxi
mum runoff and soil loss. With increased slope 
lengths, the runoff percentage and soil loss per 
u nit area decreased considerably and inconsis
tently. 

Frequency Analysis of Rainfall 
ning in Koraput Region 

Assessment of Vegetative Barriers on Slopy 
Crop Plan- Lands for Soil and Water Conservation 

Vegetative barriers of different species were 
planted (paired row 30 cm apart in staggered 
fashion) on 2% slope at a horizontal interval of 
11 m along with up and down cultivation of 
pigeonpea, during rainy season. 

Rainfall data of 25 years (1968-92) were 
analysed for computing the weekly, monthly! 
seasonal and annual rainfall at various prob
ability levels. The results indicated that 70% 
chance assured rainfall of more than 10 mm 
[rom 24th to 38th week. In the kharif season, 
rainfall of 820 mm is received at. 70% probabil
ity. Duration and quantum of rainfall indicate 
that khariJcrops of 11 to 14 weeks duration can 
be successfully grown in the Koraput region. 
Rabiand summer receive rainfall of 12 mm and 
260 mm, respectively, at 700/0 chance, indicat
ing their inadequacy to sust.ain any cropping 
du ring these periods. 

MAJOR RESEARCH ACHIEVEMENTS 

No barrier (cont.rol) plot yielded highest run
off and soil loss (53% and 6.32 tonnes/haL 
respectively. Runoffandsoilloss under different 
vegetative barriers ranged between 43% and 
47%, and 3.5 and 4.0 lonnes/ha respectively. 
Duling the first year of plantation. the magni
tude of reduction in runoff and soil loss because 
of different vegetative barriers as compared to 
no barrier plot was to the tune of 6.5 to 10.5% 
and 1.8 to 2.8 tonnes/ha respectiVely, Among 
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nil grass bruTiers, Ce'lchrus cilioris species prQ
duced high~st fr."h and dly biomass (2.06 and 
1.07 tonnes/hal followed by D.chuHtitlum 
OTlftulaLum (1.04 and 0,5Jtonnes/ha) dlU'mg 
first year of plantation, 

Parameters of Universal SOU Loss Equation 
Steeper slope caused hIgher soll erosion, 

Durin£! 1995. there was six limes increase III soU 
loss wben steepness ofland Incrensecl from 2 10 
9% ,with lOtai rainfall of 580.5 mm nnd EI ::10 
value 336, Fourteen years average (1982 to 
1995) indicated that there was maxiUILUU soU 
loss of 85.5 lonnes/ha from 9"", slope .roUowed 
by 55,2. 27.4 and 18.4 tonnes/ha from 6. 3 ancl 
2% slopes res}Jcclivcly. 

A lineal' increase in soil loss was Tecordt'o 
as the length of plOl increased frail) 11 lo 66 HI. 

During 1995. the h.lghest soil lossof6,2 tOllllesi 
ha was recorded in 66 m long pial as agillnst5, 1 
lonnes/ha in 11 m long plot. Eleven years' 
average (1985 to 1995) also showed a soil loss of 
19,70 tonnes/ha with 66 m length followed by 
lfj,o. 1::1.5 and 9,8 tonnes/ha wIlh 44. 22 and 
11m length of plot respectively, 

PeUeting Device for Establishment of Pas· 
tures 

Grass seeds. being vClY light. pose major 
problem in sowing. A hand-op~mt~d mechani
cal device was deSigned. In this machinE" re
jected tractor rear lyl'e IS fitted over iron ba r\\1th 
haJldle and ,h~ unit is fixed on Iron angle frame, 
supported with a han h.atin~, PelleUng mixture 
contains followillg: ingn:di<>.nls: (;rass seed 100 
g: clay powder 3 kg alld 500 g: rVM !lOO g; and 
sand 500 g. CeltaIJl quanti ty of wa ler is added 
for pelleung. Pellets so I'repan:d are dried in the 
sun, May-June is tile be~t time for grass seeel 
pelleting. A group of four farmers can prepare 
80 kg of pellets per day by Ihis device, 

Vegetative Propagation Technique for Jo
joba 

Rootin~ was successfully induced in stem 
cultings ofJojoba by treating them WIU, 400 ppw 
IBA. Treated cuLUngswero then placed in fully 
automatir mist chamber, Rooting gal inItialed 
in 40% of cullings in 90-110 days, 

Vegetative prcpagahon leCh.,;qloe fer :emale plants of Jopba 
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Development of Solar PV Pump Operated 
Drip System 

A solar pump (eEL makel comprises PV 
panels (900 Wp) mounted on manuaUy adJust
able system for orienting it towards east-souUI 
and west for mOff~ utili7...auon of solar energy. TIle 
ume pel;od for Orientation of PV panels was 
standardi7.ed. The electl"lclty generated (800 
watts power) can deliver 70.000 to 80.000 liu'es 
of water per day under clear sky conditions. 
Suitable OLPC drippers compaUble to tlleval"la 
tion of solar PV omput wcre idenufied and used 
in lile system for growing pomegranate plants. 
Performance sludh,s of tllese drippers )'Un by 
solar pump r('vealed emission uniformity of 92-
96% in Ihe pressure range GO-90 kpa With a 
discharge of 3.2 to S.6lilres/hr during 10 '" to 
4 •. ". TIle system wns extended to J ha and 
studies revealed thal it is suitable for growing 
orchard ill five ha area. 

Ley Farming for Improved Crop Yields 
InlroducLion of four year leys. with grasses 

and legumes in rotaOon (lft.er continuous Cl'0p

ping. restored the crop yields due to improved 
mOisture retention capacitr of the soli and or
ganic r.~rbon. Thus. introduction oflcys in all 
integra led farming system could enhance crop 
produCtion In arld anrl scrni-aridlands. 

Simulation Modelling 
Attempts were made to validate tile Ran~tek 

model Incorporaling dat.a genemled on sole 
pasluresystcm.lnso]c grasssyslem tile Lasiurus 
sindicusgavc Lhe high~sL forage yield (S.771 kg/ 
hal followed by Cenc/U'us ciliaris (3214 kg/hal 
anrl Ce"chrus setlgerus (2.210 kg/hn ). TII~ 
differences in tiie yields of these range grasses 
were significant. TIle predicted forage yield. us
ing fumglek wadel of L. sindicllS was 11% lower 
and in C. setlgerus 1.2% lower than the actunl 
yield. while in c,'se of C.ciliarls lile predicted 
yield wns 7.1% higher than the actual yield. 
Thus the yield prediCtiOnS wel-e within th~ rea
sonable limits of acceptance. 

'!1,e Spur model was used to simulate tile 
producti\;ly (,If L. si1ldicus paslure undf"r ex
lreme arid condiUons of Chandan. Th. '51i
mated and observed peak biomass was in close 

MA OF; RrSEAI'CI- ACHIEVEM£.NT. 

CIUS1er bean (Maru) laken at grass pastL<re 01 Cenchr()s 
ciliar;s 

agrermcnl. However, vanation in estlmated 
month-end produetivily l>uggesled that the 
morlel n;quircs furtllcr reflnement in param .. 
eteri7.(1tion. 

TIle Ceres model was modin~d usingtherrnal 
time grOwUl relation sUp. Including thermal 
time required for leaf and Liller appearance. TIle 
Gumpert"s equation was replaced WIth simple 
exponenlinl relationship for differenL grol'.1.h 
stages. This modin.d Ceres rnillel model per
formed satisfactorily insimulatinggrain YIeld of 
pearimillet. The stoveryictd was, however. over
tsLi,uated by tile model particularly unner opU
mum $Oil mOisture Situation. 
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Water Management 

Conjunctive Water-use Models 
Conjunctive water-use planforJamrani Dam 

Command in Uttar Pradesh (199.650 hal has 
been developed for maintenance of a safe hydro
logical balance. Construction of the dam would 
supply additional groundwater input (through 
canal seepage and field application) of 10.008 
hectare metre which shall lead to rise in 
watertable. For pumping of this additional 
groundwater, 93 deep tubewells in laraiand 123 
deep tubewells in Gangetic sub-region each 
having annual capacity of 45 hectare metre to 
command 100 ha by each well shall be required 
for construction and operation. Matching crop-

o ping plant with irrigation requirements to ex
ploit additional amount of groll ndwater has also 
been developed. 

Regional Water Balance Studies 
Water balance of Mula Command jn 

Maharashtrashowed that precipilation and ca
nal irrigation accounted for 50% and 40% of the 
total groundwater inflow. Presently. groundwa
ter draft was only 7% of the existing potential 
which resulted in general rise in watertable 
during the last five years and has called for 
enhanced groundwater development. Lining of 
canals can reduce seepage losses by 87.56% as 
compared to unlined canals and thus can sub
stantially enhance command area. 

Groundwater Recharge 
Artificial recharge of grou ndwater is one of 

the promising options to augment depleting 
groundwater in overexploited regions. Theoreti
cal considerations have shown the possibility of 
using a large number of cavity wells as iniga
tion-cum-recharge wells. At Ludhiana. it was 
possible to recharge aquifer by 1144 m ofnmoff 
waler in one season through one cavity well. 
Average recharge rate [or filtered and unfiltered 
water was 0.4 and 5.5 Ips (pounds per second) 
respectively. Continuous efforls are being made 
(0 design an effiCient filtration mechanism to 
handle large volll mes of rll noff water. 

Energy Conservation in Pumping System 
Large numberoffieldstudiesin UllarPradesh 

tarai region showed thal combination of sLaIl-
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Conjunctive water-use models developed 
for Jamrani Dam Commarttl arek . 

Artificial recharge of groundwater promis
ing option to augment depleting ground
water 

Effluents from agro-industries, excessive 
use of agrochemicals and heavy extrac
tion of freshwater are causing groundwa
ter pollution in coastal region 

Standard fittings in pumps resulted in 26% 
higher discharge 

Performance of solar photovoltaic pump
ing system is being studied 

Hydro-salinity model developed for 
assissing salinity problem in irrigation, 
commands 

Gypsum application helped in efficient use 
of saline or alkaline waters 

Improved Dorouv technology developed 
for use of saline waters 

Improved varieties recommended for sa
line/alkali/waterlogged soils 

Efficient crop planning serves irrigation 
waters 

Groundwater Pollution 

Major sources of groundwater pollution due 
to agriculture sector include effluents from 
agro-industries. excessive use of agrochemi
cals and heavy extraction of freshwater in 
coastal region. 

Systematic studies initiated to assess 
groundwater pollution due to excessive use of 
agrochemicals (133 samples at 6 km x 6 km 
grid) in Ludhiana district showed that 68% of 
the samples during premonsoon and 84% of 
the samples during post-monsoon had nitrate
N concentration higher than 10 mg/litre (WHO 
critical limit for drinking water). 
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Bond 

Rlrllul( vtllve 

o~ 1 m d.pth 

Experimental set up for arti1icial ground water recharge through cavity wo,1 

dard bends. Pantnngar foot valve and PVC hose 
pipe on suction side and st."lndard bend on 
delivery sidc of the pumps yielded about 26'% 
higher discharge than pumps with local fillings. 
(I) Jabal pur, morliOr;"fion of the C>..isung units 
with change in suction Iifl. vibration-free set
ling. replacement of bends. rcmoval of cxlra 
fiWll,I(s and oontrol of leakages r"sulLed UI sig
ni fiennt improvement of discharge (1 LO 5 J psi 
(pounds pel' secolld) and pumping efl1eiency (4 
LO 13%). 

Solar Photovoltalc Pumping System 
A collaboraUve lCAR- Ml':ES Nelwork Project 

on Performance Evaluation and Oplimal Utili
lanon of\VnlcrnfSrV PurnpingSysLcln is ufl(ler 
Opf1ffltion at ten ct"ntrcs. 0pUlllil.aUon studies 
made for the_ efnrknt uhlizalinn ofw9Ler 0[960 
W SPV pump showed Ulal it was possIble to 
in'igatc 0 .61 ha of ground nul. 0.55 ha of 
colo cassia and 0.32 h" of "hnks at SapLala 
(Andhra Pradeshl. 

At Rahltli. it was possihle 10 operate 153 
microsprlnklers or 673 rlrippers simullaneously 
with an Spy pumping syslem. Such a system 
w"s "hI. 10 irrigalc 1.23 and 1.43 ha o[ 
rfluliflowf"r crop by rnicrOsprinklers and drip 
method. 

MAJOR R(S.AR' ~ Ae I" V M ~TS 

Prediction of Salinity Problem In Irrigation 
Commands 

A hydro-salinity mone.l for assessing wattr 
and salL balance In irri!(alion commands pre
dicled Ulut in Gohana (tIruyana) area w(uf"rtahle 
would Ouoluatewithln Iwo melre depUl [or most 
of the times. wjUtio one metre in six out or If''n 
years" I1d would Louch soU surface during mon
soon s('aso1t. \ViUl provision foJ' appropriate 
drainaj(e measures waLcrlable can be Olaln
tained deeper lhan one metre during mOTlsoon 
ami two metre during dry season. 

Leaching Behaviour of Vertisols 
Information on leaching bchu"iQur is pre

I'equisite for planning dr;}inngp. in saline-water
logged soils. Experiments on VerUsols have 
shown Ihallo leach 80% of U,e initial salLS froIU 
upper 90 cm soil depth in clay (Vertic USlochrepl). 
loam (Typic Ustochrepll and a sandy loam soil 
(FluvCllhl' EuLrochrepl). the amount o[ waler 
required equals 10 aboul 130. 89 and 31 em 
respectively. 

Amendment of Sod Ie/ Alkali Waters with Gyp
sum Application 

ExpeJiments for lhe efficient usc of saline Or 
alkaline waters have shown Lhat farmers will 
have to go for ooe to two loones/ha of i!}'Psum 
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for waters have high SAR (20 mmoll-O.S). Yield 
improvements of three and 16 fold were ob
served with gypsum application to peal'lmillel at 
SAR of SO and 40 0101011 -0.5. Similar gaIns CaIl 
"Iso be achieved by passing water through spe
cially designed !(}'PSUTU beds. Expeliments wiU, 
nn alkali wm"r (RSC 9 me/Ii Ire) showed that ilS 
applicallon to crops aile .. passin_g through gyp
Slim beds improved yields of paddy and sor
ghum by 20-30% and lhiS wa" supetior to soil 
application of g}'Psum. 

Designs of Farm-Ponds In Coastal Saline 
Areas 

A simple linear progtammin_g model was 
used for opUmizing land allocation under vmi· 
OilS crops In Sunderhans. Results showed lhal 
duriHg fool lice should be grown moly in 20% of 
area and the rest should go to non-lice crops in 
farms provided with a pond coveting an area of 
20% for rainwater hmvesUng. 

Operational Research on the Use of Saline 
Waters 

Improved DoroUl) technology was developed 

CSR-13 varioty of riel) recommended tOr release n salt
affected soils 

Oorouv ~ecrnobgv fmproved 10 sklln freshwater floating over sa ina water JO coaS1al sandy soils 
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for the abstraction of freshwater floating over 
saline groundwaters in the coastal sandy soils. 
The technique has been very well accepted by 
farmers of the area. 

In Karanpur village of Mathura. Uttar 
Pradesh, demonstrations on posl-sowing irriga
tion with saline water. use of gypsum/FYM for 
high-SAR saline water, zinc sprays and con
junctive use modes showed marked improve
ment in yields (20-30%) of wheal. barley and 
pearlmillet. 

Improved Varieties for Saline/Alkall/Water
logged Solls 

Rice CSR 13 having long slender grain with 
better quality has been recommended for salL
affected soils throughout the country by Variety 
Identification Committee 1995. CSR 21 and 
CSR 88-IRl have been recommended for mini
kit trials by the Rice Workshop. 

Saving of Irrigation Water by Efficient Crop 
Planning 

There is a growing concern for emerging 
shortage of water for agncultural use. Saving in 
lise of irrigation water through belter a~ronomjc 
management can be a cheap alternative to 
phySically enhanced water supply. Under the 
AlCRP on Water Management. a conSiderable 
saving of irrigation water as well as increase in 
economic returns were obtained by introducing 
water-use efficient crops such as oilseeds. pulses 
and vegetables in traditional cropping systems. 
For example, at Bhavanisagar (Tamil Nadu) 
replaCing ragi in traditional crop sequence of 
rice-ragi by either groundnut, sesarnum or saf
flower caused water economy of 15% along with 
36 to 56% increase in net monetary returns. 
Similarly. at Pusa (Bihar). nee-potato-moong 
crop sequence gave 29% higher economic re
ll! rns than rice-wheat-moong sequence for com
parable application of irrigation water. 

Nutrient Management 

Integrated Plant Nutrient Supply System for 
Soybean-Wheat on Black sons 

A technology of integrated plant nutrient 
supply and manap;ement system forsllslainable 
productivity of soybean-wheal. one of Ule most 
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important cropping systems. covering 4 m ha 
area of black soils of the cou nLry was developed. 
This technology provides different options to the 
farmer depending upon aVailability of FYM and 
fertilizer resources for achieving a soybean yield 
0[2.0 lonnes/ha or more and that of grain yield 
of irrigated wheat of 3.5 tonnes/ha or more in 
deep black soils with the application of the 
following combinations of FYM and fertilizer N, 
P. S and Zn. The use of 4, 8 and 16 tonnes/ha 
FYM saved costly fertilizer nutrients to the tune 
of 94, 198 and 241 kg/ha, respectively. in the 
system. 

Effect of Farmyard Manure on N Fixation in 
Soybean and its Net Potential Contribution 
to N Balance 

Effect o ffarm yard manure (FYM) onyield. N..,. 
fixation and N partitioning in Punjab -1 soybean 
(Glycine max (L.) Merr) using 1.5 N-dilution 
technique and CHS 5 sorghum (Sorghumbicolor 
(L.) Moench) as a non-nodulating reference crop 
was studied in a field expel-iment during rainy 
season on a Typic Haplustert soil. ManUIing the 
soil with FYM @4, 8 and 16 tonnes /ha increased 
seed yield by 39.6. 69.5 and 85.4% compared 
with no FYM (1.44 tonnes/ha seed). Out of the 
tolal plant N, 75.6-76.10/0 was translocated to 
seed irrespective of FYM treatment. Application 
of four tonnes/ha FYM increased N (%) derived 
from atmosphere from 54.1 (in no-FYM treat
ment) to 69.2 and further increase in the level of 
FYM to 8 to 16 tonnes/ha decreased the N(O/O} 
derived from atmosphere to 61.8 and 59.2 re~ 
spectively. In the no FYM lreatment, total 
quantity of N fixed from atmosphere was 65.8 
kg/ha. which increased to 117.4. 126.1 and 
131.3 kg/ha, owing to application of 4.8 and 16 
lonnes/ha FYM respectively, The potential 
contribution of N2 fIXation to the N balance in 
soil was negative, being 55.9-90.5 kg N/ha. 
Calculations showed that such negauve bal
ance could be reduced by 11 .6-36.4 kg N/ha on 
returning the 'whole soybean trash to the soil. 

Contribution of Farmyard Manure and Rhizo
bium to Soybean and Wheat 

The results of field experiments on Vertisols 
showed that application ofFYM to soybean@4.8 
and 16 tonnes/ha contributed to the seed yield 
of soybean Lo Ule extent 0[302.750 and 886 kg/ 
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Rate of Application rate of 
rYM applic- fertilizer nutrient 
ation (tonneS/ha) (kg/ha) 

N P S Zn 

0 35 39 40 12' 
4 25 24 20 6 
8 12.5 15.5 0 3 
16 0 0 0 0 

• Enough for six ClOps. 

ha and their r.Sid ua! effect equivalent to 458. 
698 and 1.2!1O kg/hl'l. of wheat graill respec
U,·ely. Inoculation of rhizobium specifiC to soy
bean increased the seed )'ield of soybean b)' 300 
kg/ha and subseq uent wheat by nearly 4flJ kg/ 
ha. 

Phosphorus Recovery by Soybean-Wheat Sys
tem from FertUlzer-P and/or FYM 

Apparent phosphorus recovery (/\PR] by soy
lttaJl-wheat system tn response lo COnjOint use 
ofF'YM and fertilizer -P on a VerUsol rangcrl from 
24.9 to 15.1% when ferlilizer-P was applled 
alone (i.e .. no FYM). the lowor APR being al 
higher Plcvcls. With rYM applied at4. 8 atld 16 
tonnes/ha. without fertili<el'-P crops recovered 
96. L 65.6 and 45.5% of the manure-Po respec
tively. The conJuncUve use ofFYMand fertilizer
P improved Ule APR frorn t.he fertilizer-P t.n 
soybean-wheat system. 

Kinetics of Non-exchangeable K Release by 
Organic Acids from Mineralogically Differ
ent Solis 

A considerable amount of soil K occurs ill 
flon-exchangeable form and Ule n::lcasc from 
this sOUI'ce is faCilitated by organic acids ex
creted by plant rools. TIle kinetics of non
exchangeable K retease by orgallic aCids studied 
in alluvial. red and black (swell-shrink] soils 
revealed that black soils with smectite domi I1Imt 
day mirwfal had higher cumulative K release 

Target yield of 
3.5 tonnes/ha or more 

wheat grain 

Application rale of 
fertilizer nutrienl 

(kg/ha) 

N p S Zn 

135 40 40 0 
120 32 20 0 
90 22 0 0 
90 10 0 0 

'.000 
Soybean 

800 .~~ 
2 

@j; 
I" 000 

! 
j '00 

.00 

, 
1,400 

Whoat 
~:,.. 1._ , '. 

./ 
1.000 /,</ 

• % L ~ . J1' "'a 
V "7/'-. I t 000 , :.-.:,.~ 
~ iP 
" :~ , ,-" <00 " -~ ":.-% '/ v.~ , X, ~//. >001 ~:/, 1/;/ ~ ", _' , 

/% /. /-~- ~. 
o ~L' " '/ . 

u . . , • " f-YM (I hn ') 

94 
198 
241 

Conllibu~lCn 01 FYM and rhizobium to seed yiekJ (kg/ha) 01 
so)'bean and wheat (l'"Iree years mean) 
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follow~d by alluvial (illilie) and n,d (kaolinitic) 
soils. Parabolic diffusion equaUon was U,e best 
to describe the rate of K release. 

Mlcroblal Biomass and Release of Mlcroblal 
Blomass-N In SoU Under Soybean-Wheat 
Sequence In a Swell-Shrink Soli (Typic 
Haplustert) 

ApplicaUon of FYM and/or fertilizer N im
proved the mean annual nllcroblal biomass, C 
and", contents in (he low ferUliLy upland sweU
shrink soil (1ypic Hapluslerl) under soybean
wheal system. Rut thp improvement was much 
larger with FYM than V.1lh fertilizer N applica
Uon. In absence of any fertiliZer N or FYM 
application. about 24 mg N/kg soil (i.e .. 53.8 kg 
N/haJ was released per year. l:lullhc applica
tion of 8-16 lonnes/ha rYM increase the 
biomass 1'\ release LO 34 to 41 mg/kg (I.e .. 02.7 
kg N /haJ. 'Ihe r,,!';ulls thus showed Ulat milS 
"el), important to improve U,e biological health 
of the soU. 

Sulphur Status and E:r:tent of Its Deficiency 
In Indian Soils 

At t.he centres ofAlCRP micronuti-Ient.s. the 
sulphur status of Indinn SQils was evalualed by 
collecling 43.395 sUlface samples representing 
soils of 13 states. Available sulphur in soil~ 
V"riC" from 0.5 to 793 mg/kg wILll a mean of 25 
m~ S/lt!( soil. The deficiency of sulphur In the 
states varied from 11 to f)4% wilh an Over all 
meall of 36%. Of the 145 dlstncls sun'eyed 
tntensively, soils of 22 and 19% diStricts feU in 
20 to 30 and 30 to 40% deficiency c:ltegory. 

Sulphur deficicnL'Y in Gujaral was highest 
{45-55%} In soils of Panchmahal. Bharuch. 
Meilsana. A1unedabacl and Banaskantha dis
tricts lollowed by 15-26% in sallne sandy solis of 
Ku (ch and Surcndranagar and 19-31% in black 
clay solis of Rajkot. Jamnagar and Valso.d. 
Overnll37. 13and 50% soils were categorized as 
defiCient, marglnal and sufficient in S respcc
tively, 

Sulphur defickn"y in soils of Bihar ranged 
from 7 t () 58% will) an average of 23%. Red and 
lateritic soils (Ustalfs) of Chotta Nagptlr showed 
58%sulphur defiCiency followed by old alluvium 
(Cnlciorlhenls) soils of NOlw Bihar (20%) and 

Phosphate Adsorption in Soil 

The response of P fertilizers particularly in 
Vertisols of India is low due to high P fixation. An 
effort was made todisUnguishbelween the sorbed 
P and fixed P. Phosphate desorption kinetics 
revealed that in kaolinite dominant Oxisols and 
Ultisols thGre was not much difference belween 
the amount of P sorbed and P fixed. In smectite 
dominant Vertisols. on thO contrary. most of the 
adsorbed P is held loosely by tha soil. In less 
waatheredsoils, theamountofspocificallysorbed 
P was correlated positively with free iron oxides 
and kaolinite and negatively with clay and 
smectite content. 
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the least (15%) in Tal lands (Pcllustert"l of 
Jehanahad and Bhagulpur districts. . 

In Madhya Pradesh. analysis of 7.048 sur 
face soil samples revealed a wide variation In S 
deficiency rangillj( from 9.5% in deep black. soils 
lO 91 % in sh<lilow black soils. Overall 40% soils 
w(~r(" rrporlrn 10 he' oefirien1, 

In PWlJab 24% and in Ilaryana about 32% 
soil sample::; were deficient in Sirsa, Gurgoon. 
Bhiwani and Hisar c1ish;rls. 

In Andhra Pradesh. over<lil 21"A1 of U,e 232 
soil samples. particularly in groundnul and 
pulse growing areas, were: deficient Clnd may 
need sulphur fcrtili7..aLion . 

Infomla!ion compiled forSllrface soli samples 
from Uttar Pradesh. Iwnataka and RajasU,an 
iJHJicated that about 64. 34 llnd 22% samples. 
respectively. contained available S below the 
crittcal level. Also 20-55% of the soil samples 
coUecLed from allover Kcrala; and 1 I. 19 and 
420/0 samples representing, respectively, laler· 
itic, nllu\+;a) nnn ff':d .soH.s of Tamil 'Jadu were 
reported to be defictent In avaHable sulphur. 

Sulphur defiCiency was reported i1l about 
46% samples of Entisols of coaslal districLs or 
Bala::;ore. CuU.ack. Puri and Gunjam (Ind 
Vertisols or Kalahandi district of Orissa. In 
Himachal Pradesh. 65. 50 and 14% samples 
repreSt:IIUJlg soils of wel tempera lr. humid sub· 
Lropical and sub humid zone. respecLively. were 
s1l1phur rl~ftclel1l. 

Changes In the Status and Deficiency of 
Micronutrient. In Soils Over the Time 

Analysis of surface soil samples from all over 
the cOlu,lly illcUcatecl widespread dcficien('Y of 
zinc resulting in low crop );elds. Reassessment 
of microntllrtent status of soils is exLremely 
important Lo forcc"<'lsl {'merging ~enciency/tox
ici ly of micronutrjents wlLh tllne. An i!lcn:aSt' 
was observed In the Status of available zinc 
because of increased use of zinC' sulphate. In 
Punjab. the extenl of7.inc deOclency decreased 
u, il,e so tis of Jalandhar district from 45 10 15% 
from 1977 to 1994. ancl in Ropal'distl'iet fro",42 
to 8% aftcr 14 years. SimiL"ly. In Hoshiarpur 
district. zinc deOctency decreased from 59 to 
13% withtn eight years. 

In Madhya Pradcsh. the avallable zinc sta
tus of alluvial soils of Morena. and rcd and 
yellow soils of Raipur showed a build up Over u 
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Pefiodlc changes m zlnc deliciency in l'QilS 

period of lime. Thc deficiency of zinc declined 
from 96 to 84% in anm;al soils and from 58 to 
52% in red and yellow soils as per repeat survey 
IIlade aftel' 14 to 18 years. 

In L:'llar Pradesh. reassessment of micronu· 
Lrknt :;talus of Ule soils afler a gap of t2 to 2:J 
ycars indicated that deticiency of 'U)C decreased 
from 70 to 38% In soils of Silapur, from 71-43% 
in soals oC Hardoi. and from 41 to 30% tn 
Barabanki dislricls. 

The available status of copper. iron and 
manganese iii SOils of Madhya Pradesh. Uttar 
Pradesh and Bihar was adequale even after 
inLcnsiv(! cropping of 20 to 25 yeats. 1 [owever. 
an increase III the Incidence of iron and manga
nese deficiency from 5 to 10% was recorded in 
coarse lextured soils of Punjab. 

Yield Sustalnability 
Integrating organiC Illanure (FYM) at 10-15 

tonnes/ha with 100% recommended NPKfertil
izer dos<:s s1Istained higher level of productivity 
while maintal.n.lng soil fertiliLy in most of Ihe 
cropping system. However. n declinlnp; tTend In 
rirc prortur:tivity was noticed over Ule years in 
Intensely irrigated rie~-rice and rice-wheat sys
tems despite applying l'ecommended dosts of 
NPK fertilizer. lL was found 1.0 be associaled will, 
Ihe overall reduction ill soal fertility as a conse
quence of soli mmlng of plant null'lenLs due to 
their inadequate and imbalanced use In COIll
parlson to nutrient uptake by crop plants. 
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Continuous application of nitrogenous fer
tilizer alone to soils had a deletelious effect on 
soil health resulting in yields below those of 
tlnmanured plots after 10-15 annual cropping 
cycles. The grain yield loss has been conSider
able in the absence of both phophorus and 
polassium application. It amounted to 96-98% 
on acidic red loam (HapludalO soil at Palampur 
(Himachal Pradesh). 81-84% on acidic red loam 
(Haplustali) at Ranchi (Bihar). 58-79% on me
dium black {Chromustert} atJabalpur(MP) land 
32-34% on leterile (Haplaquepls) soil at 
Bhubaneshwar (Orissa) over the years (1971-95). 

Biological Nitrogen Fixation 
Survey. screening and isolation of different 

effiCient rhizobial strains were carried out at 
various agro-ecological regions oflhe counlly. It 
indicated the yield increase varied from 11.12% 
to 29.6% for soybean and 19.57% to 30.82% for 
groundnut over control. respectively, due to 
rhizobium application, 

Phospho-compost Production Technology 
Phospho-compost was produced using dif

ferent organic wastes supplemented with small 
amount of catOe dung. soil and manure com
post. The mixture of main raw matelial and 
supplementary materials constituted the com
post mix which consisted of eight parts of main 
raw material. one part cattle dung. 0.5 part soil 
and 0.5 part mature compost at aU locations. 
The compost mix was charged with Mussoorie 
rock phosphate (MRP). For this charging, re
quired quantity of MRP was made into a sluny 
with the required quantities of the dung, soU 
and compost. The sluny was mixed with the 
main compost material. The material was 
composted in cemented pits of 1m x 1m size at 
70-75% level of moisture. TI1.e composting mate
I-jal was turned for aeniUon at three to four 
intervals during the composting peliod of three 
to four monlhs. 

The research conducted on the production 
and utilization of phospho-compost as a source 
of P and organic matter at three different 
agroclimatic conditions (Pune. Delhi and 
Palampur) With different compostable organic 
wastes (soybean straw, rice straw, cattle dung 
and Lantana camara foliage) revealed that valu-

AJOR RESEARCH ACHIEVEMENTS 

able P-rich composlcould be made from organic 
materials by incorporating 2.5% equivalent of 
Mussoorie rock phosphate during composting 
of the material. This compost proved as effective 
source of P for crops as supel-phosphate when 
both sources were compared on equivalent P:t0s 
basis as phosphatic fertilizer. About 1.5 metric 
tonnes of dry phospho-compost of 4-5% P20 S 
eqUivalent of Mussoorie rock phosphate' is 
required to supply aboul 60 kg P:!0s/ha. while 
the quanllly of the compost of 2.5% P20 S 

equivalent of the rock phosphate works out to 
aboul2.5 tonnes/ha for the same purpose. This 
has emerged as general rule for practical 
utililzation of phospho-compost organo- min
eral phosphatic fertilizer. 

Dryland Agriculture 

Efficient Land Treatment for Moisture Con
servation and Yield Stability 

Appropriate treatments for a given soillype 
and rainfall inlensity can significantly increase 
the yields of predominant crops of the region. 
The yield improvement can vary from as low as 
15% to as high as 1000/0 depending on the soil 
type and rainfall intenSity. 

Evaluation of vegetative Barriers for Arrest
ing SoU Loss and Improvement of Yield 

Mosl of the vegetative barriers have arrested 
soil loss and improved the yields significantly. 
The yield improvements in response to vegeta
tive barriers have been significant with ground
nul at Rajkol and blackgram at Rewa, while 
moderate with cotton at Akola and fingerrnillet 
at Bangalore. Similarly. soU loss to the tune of 
three tonnes could be avoided by contour plant
ing o[vegetative barriers at Phulbani in Orissa, 
which also indirectly helped in obtaining 400 kg 
addiUonal yield of rice. 

Moisture Conservation Strategies in Black 
Soils 

Moisture conservation continues to be a 
problem in shallow Vertisols receiving low to 
medium rainfall. For such soils a system of 
broad furrow and ridge was developed which not 
only conserved moisture but helped in excellent 
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growth of pigeonpea. The system consists of a 
broad furrow and a narrow ridge with an ampli
tude of 1.2 m (mean distance between two 
furrows). 

Pigeonpea (var. S-I) grown on this system 
yielded significantly more than the conventional 
method of flatsowing.1\vo protective irrigations 
at flowering further improved the beneficial ef
fect of this system. 

Efficient Farm Implements for Drylands 
Central Research Institute for DrylandAgri

culture (CRIDA) has designed and developed a 
4-row planter using inclined plate mechanism 
for groundnut which occupies 8.3 million ha 
area and contributes 40% of the total vegetable 
oils produced in India. Seeding devices offer 
:scope to economize on groundnut seed cost 
which constitutes almost 40% of the cost of 
·ultivation. Savings in labour, bullock time and 
Increased productivity could neutralize the cost 
(Rs 6,000) when the planter was used to sow 10-
ha area. It was vigorously tested in 141 ha area 
covering Krishna, Guntur and Khammam dis
tricts by 23 farmers. The planter was found to 
cover 2.5 to 3.2 ha/day and crop stand varied 
between 2,80,000 and 3,30,00'0 plants/ha. The 
yield advantage observed through mamtenance 
of better plant stand was of the order of 0.08 to 
0.12 tonne/ha in addition to reduction in costof 
cultivation. The novel feature of the planter is 
that its cost can be recovered by using it over 8-
10 ha area through saving in cost of cultivation 
and increase in yield. Andhra Pradesh Agro
Industries have started its commercial produc
tion and Government of Andhra Pradesh has 
announced a subsidy of Rs 1,500 per unit. 

The ridger seeder, a simple instrument that 
helps in overcoming crushing problem in sandy 
soil, was evaluated in detail during 1995-96 at 
Hisar. The yields of pearlmillet could be in
creased by 20-25% from 280 to 350 kg/ha when 
sown withridgerseedercompared to local method 
of flat Sowing. 

Efficient Horti-Pastoral System for Drylands 
lnterplanting of guava with cowpea was sig

nificantly superior to either leaving the 
interspaces. ~all?w Or growing fodder sorghum or 
Cenchrus cillans. However, intercropping with 
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Rhizobium application i~prov,d y.~eld 
,'}r I 

Phospho-compost production tectinology 
developed ft: 
Moisture conservation Improved soil yield 

Vegetation barriers evaluated for arresting 
soil Joss 

Row planters developed for groundnut 

Interplanting of guava with cowpea gave 
best performance 

Suitable cropping systems suggested for 
different ecosystems 

Judicious phosphorus supply resulted in 
high productivity in rice-wheat system 

Stylosanthes hamata was found on par with 
cowpea. Similarly the fruit yields were higher 
with cowpea as intercrop. This combination 
produced fruit yields on par with leaving the 
interspace fallow but was significantly superior 
to all other treatments. 

Cropping System for Different Eco-Systems 
Crop sequences of pearlmillet-wheat-cow

pea (fodder) and pearlmillet-potato-onion at 
Hisar; rice-maize and rice-rice at Siruguppa; 
pearlmillet-wheat and c1usterbean-barley at 
Durgapura; sorghum-wheat and soybean-wheat 
at Indore; maize-wheat and soybean-wheat at 
Rudrur; blackgram-maize-greengram and soy
bean-maize-greengram at Banswara; sorghum
wheat and sorghum-wheat-cowpea (vegetable) 
at Akola; rice-rice and maize-ragi-sorghum at 
Kathalgere; rice-wheat --cowpea (fodder) and rice
wheat-greengram at Varanasi; sorghum-gram 
and sorghum-wheat at Sehore; rice-gram and 
rice-tomato at Raipur; rice-wheat-sorghum (fod
der) and rice-wheat-greengram at R.S. Pura; 
rice-wheat -greengram and rice-maize-lady's fin
ger at Chiplima;rice-lentil and soybean-wheat 
at Kanke; nce-gobhi-:sarson-greengram and 
rice-potato-groundnut at Ludhiana were highly 
promising. 
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Effect of land treatments on the yield of crops at different dryland locations 

Location Rainfall SOil type 

(mm) 

Akola 830 Kharif and rabi 
black soils 

Rajkot 625 Kharif black 
soils 

Rewa 1,080 Kharif and rabi 
black sOils 

Solapur 722 Kharif and rabi' 
black SOils 

Arjla 635 Kharif and rabl 
black soils 

Kovilpatti 730 Rabiblack 
SOils 

AgrCl: 710 Alluvial soils 

I 

! 

Anantapur 570 Semi-arid 
red 

Hoshlarpur 1,000 Sub-montane 
SOils 

Sunflower - An Emerging Potential and Prof
itable Crop for North-West Zone 

Sunflower is gaining ground in Indo-Gangetic 
plains of Haryana, Punjab and parts of western 
Uttar Pradesh. At Project Directorate of Crop
ping Systems Research (PDCSR], Modipuram, 
the yield of sunflower varied from 2.1 to 2.3 
tonnes/ha with the lowest being 2.1 tonnes/ha 
in pigeonpea-sunflower and highest (2.3 tonnes/ 
hal in maize-blackgram-sunflower system. The 

MAJOR RESEARCH ACHIEVEMENTS 

Treatment Crop Yield 
(kg/ha) 

Flat sowing Cotton 1,096 

Opening furrow 1,284 

after every two rows 
at 30 DAS 

Flat sowing Groundnut 522 

Ridge and 573 

furrow sowing 

Normal tillage Soybean 1,700' 

Ridge and furrow 2,071 

sowing 

Flat sowing Rabi 349 

Compartmental Sorghum 397 

bunding 

Sowing along the Maize 1,199 

the slope 
Compartmental 1,883 

bunding 

Control Sunflower 348 

Compartmental 415 

bunding 

Conventional Pearl millet + 1,754 

tillage greengram + 056 
Conventional 2,032 + 
tillage + 066 
compartmental 
bunding 

Conventional Pearlmillet 2,023 

tillage 
Dead furrow 2,210 

Conventional tillage Maize 1,913 

Ditch 2,746 

net returns were highest (Rs 31,360/ha) in 
pigeonpea -blackgram-sunflower. 

.Alley Cropping of Rice-Wbeat Sequence with 
Subabul for Sustained Productivity 

Raising upland rice in rainy season followed 
by wheat during winter, in between two hedge 
row (5.0m apart) of subabul (Leucaena 
Leucocephala) on the alkali soils for four years 
revealed that application of 90 kg N /ha in 
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Effect of vegetative barriers on the yield of crops at different locations 
( 

Location Rainfall Soil type Treatment Crop ~Soil ~ Yield 
(mm) loss (ktJlha) 

Akola 830 Kharif and rabf Planting across Cotton 2.98 515 
black soils the slope 

Leucaena barrier 1.10 612 

Bijapur 680 Kharif and rabi Control Safflower - 306 
black soils Rubble check - 435 

Aajkot 625 Kharif black No barriers Groundnut 0.73 289 
soils Vetiver barrier 0.42 446 

Aewa 1,080 Kharif and rabi Control Blackgram - 380 
black soils Channel - 621 

after 6 rows 
I 

Bangalore 890 Semi-arid red Control Fingermillet 0.99 2,782 
soils Vetivar 0.85 3,053 

barrier 

Hoshiarpur 1.000 Sub-montane Control Maize 65.4 263 
soils Kana grass 11.7 363 

barrier 
Control Wheat 65.0 160 
Babbargrass 11.7 174 
barrier 

combination with Lew"aena loppings added @ 

60 lonnes/annum to soil as green manure be
fore rice and wheal planting was sufficient for 
maximizing productivily from the system. Asso
ciation of Leucaena, on an average. reduced the 
grain yield of lice and wheat by 0.4 and 0.2 
tonnes/ha, respectively. but it provided six. 
tonnes of green manure/hal annum for incor
poration into soil. which contributed approxi
mately 80 kg organic N/ha/annum and in
creased the total productivity of the system 
eq uivalent to 30 kg N /ha applied through 

Yield 01 pigeonpea in broad furrow and ridge system 
with and without protective irrigation 

Treatment Piegeonpea yield 
(kglha) 

Flat sowing without protective irrigation 1,068 

Flat sowing with two protective irrigations 1.198 
at flowering 

BFA system without protective irrigation 1,340 

BFA system with two protective irrigations 1,629 

Fruit yield of guava in horti-pastoral system (two years after planting) 

Parameter Control Forages as intercrops 

(No, Cowpea Sorghum Cenchrus Stylo Mean 
intercrops) 

Fruit yield 5.66 6.76 
(kg/plant) 

4.49 4.41 4.33 5.13 

No. of fruits! 54.6 69.0 
plant 

49.1 44.4 55.9 54.6 

Mean fruit 
weight(glplant) 

1159 100.8 99.8 108,0 82.9 101.5 

-... 
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chemical f~rUlizers. Th\ls. thc syslem saved 
25% of the inorganic ferLiliter N. Besides. six to 
seven (onnes of p;reen fodder/ha/annllOl and 
four lo five: tonnes of fup.lwood/hajaru)um were 
also harvested resulUn~ In an increase in net 
profilofaboul R>. 3 OOO/ha/<lnnum over normal 
practice of tico-wheal cropping. 

Alley cropping of rice-wheat sequence with 
Leucaenu teucocephala is not only economical 
but also beneficial in Improving and sus",ining 
crop and soli prodllctivily Oil a long-IeI'm basis. 

SUntdtaneous Planting of Wheat and Sugar· 
cane for Sustained Crop Production 

Simultaneolls planUng of wheat and !oillgar
rane with Inler-row spaCini!: of 72 cm and lhree 
rows of wheal In between two rows of sLigarcane 
with all Ule recommended parkage of practices 
gave sugarcane yield of 73 lonnes/ha (plant 
crop) and 62.910rmes/h<l nfr'llnon crop and 3.3 
lonnes/ha of wheal. TIle cane yields were 
higher by 79% and 9%. respeCtively. Ulan thaI 
oblained by planting snIV,rc.,nc aflcr harvest of 
wheal. 

Diaraland Improvement 

Yield Gap Analysis 
Based on surveys in SaJYU diLlra of UUar 

Pradesh vatiely COS 8118 was most promising. 
yielding !llionnes/hacompared lovru'leties BO 
91 and COS 767 of sugarcane, revealirlg lhe 
average gap of23 (onnes/hn. In mhi, improved 
varieties of wheal. vi,. Sonalika. HD 2285. HUM 

Judicious PhGsphorus Supply System to 
Ensure High Productivity of Rice-Wheat 

Sequence 

Field studies conducted lor four years on 
mildly alkalino sandy loam soils al PDCSR. 
Modipuram. have indicated that application of 
60 kg P,O,lha to both rice and wheat crops 
increased the grain yield of rice-wheat syslem 
by 2.29 tonnesiha over no P treatment. Though 
Ihe response to fertilizer P was higher in wheat 
(1.23 tonnes/ha) compared with rice (1.06 
lonnes/ha). skipping P application to either of 
Ihe crops resulted In sizeable yield loss of 0.72-
0.79 tonneiha. Results thus established the 
necessily of P application at 60 kg PPlha 10 
both the crops. FYM applied at len 10nneS/ha 
during kharif (rainy season) benefited both the 
crops but failed 10 meel P requiremenl of the 
system in absence of P fertilization. Neverthe
less. wilh FYM application it was possible to 
skip P application to rice or wheat. 

234 and UP 2003. with improved management Diaralards: The rich soil is wasted in general which is. the 
practices yielding 2 .9-4.0 lannes/lta. revealed potential food bowl lor the country 
the yield gap of about 2 .0 lannes/ha. Ullder 
raulfed Siluations, lenlll \YUh varieties like POL-
7. T -36. L44 7 und PL-406 yielded l.3-1.4100nes/ 
ha indicating an e\~denl yield of ahcml 0.8 
tonne fha. 

Nutrient Management 
Applicalion ofFYM@ 10 lonnes/ha "Ionr or 

in rombinatlon wll.h chemical fertilizers was 
observed 10 be distinctly beller than rontrol in 
buck wheal. FVM aloILe resulted in 52.6% 
increase in yield over conLrol and was even 
boller than lhe applicauon of 20: 10:10 kg N: 
p.O,: 1\O/ha. 
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Judie :)us utlhzallon of Disraland a.,d can contribute consid
Elfably to n;Jhcnal food basket 

Weed Control Practices 

Weed Management In Ganga Dwa 
In Ganga-dtaTQ of Bihar. the expcnm.n\ on 

weed mana~elllt:l1t ill irrigated wh~;'Il showed 
t hat three hand weed mg and hoe.lll( behaved 
alike but Ul(' chC'mical methods were sup~rior. 
2. 4·D and isoproluroll eff.cienUymn(rnlled the 
wee-d population in which the maxtmum yield of 
3.25 lonncs/ha \ .. 'ns obtained when 2.4-0 wa..'" 
'pplled ." 1.5 kg/hn. 

Weed Management In Soybean·Wheat Crop· 
ping System 

In saybf"nn. hi~hef:it ~raLI) yidtl \vas rccarnf"rt 
\\;1 h Ihe "''' offolJow'n~ herbicides: nuchloral.ll 
11.25 kg/hal and Ouazifnp p·bt.tyl {O.S kg/hal. 
L..Clofen ill 0.2 kg/hn I(ave \1It' Cllcollr~~in~ 
rf'slllt thnn other hel'bicides. Combination of 
lacLOfen {0.5 k~/h"l and selho"ydim '1 0.5 k.l(/ 
ilO I!Hve si~l1lncalllly hij!her y.eld of soybean . 
.i\pphtnllo" of alnchlor :g 2.0 kJ.!/hn {PF:1 in 
~rilllll l~l " fClI In111~tloll affected an e.xce1lent weed 
COl" ral alld '!ave the highe~l .~ral n yield of 
so,'hean Ii .292 k~/hal 

. Application of glyphosale ~ 1.5 kg/ha. fol
lowed b\' lIual.fop"p"butyl ''< 0.3 kg/h::a POSt 
"Iller"l" II F;J slglllltr ,ntly r·due d the number 

Promising Cropping System 
• 

In Brahamputra aiara of Assam. Intercrop' 
piny ra)mash in sweet potato resulted in yield 
.ncrease of 38.5% over solo of sweet potato and 
36.6% over sole crop or raj mash. Intcrcropping 
pea with niger in 1:1 and 2:2 rem ratio, using 
30 cm rem distance, resulted into niger yield 
equivalent to 0.8 and 0.876 tonneiha respec
tively. 

Raising of hybrid maize alone or Intercrop· 
ping with sawan was significanUy better wilh 
highest return of Rs 14,488 and 14,382. reo 
spectively, when compared with maize local 
raised alone or intercropped. 

• 

• 

Herbicides improved y.eld tn soybean· 
wheat and Tlce·wheat cropping system 

MangOld reduced the height and root 
length of ParthenlUm 



of Sacctianurtshoots/m' and Its dry maHer and 
incr"as('d I(rain Yield of soybean [1.244.41 kg! 
hal. 

Weed Management In Rice-Wheat Cropping 
System 

Application of anilophos@O.4kg/llacoupled 
with one hand weeding at 30 OAS resulled In 
slgnlficanL reduclion in weed population III liC'f" 

crop. 
ApplicnUon of isoproturon @ 1.0 kl'.!ha in 

romhinalion willi 2.4-0 [0.5 kg!hnl applied 30 
DASgave the least weed drywelght and nswell 
as rniJ1il11Um number of weed plarlLs ruld re
slilted in highest gnuJI yield of 4.103 k!l:!hn of 
wlleaL. 

In wheat. the lowest weed dry matter was 
recorded In weed- rree plot followed by 
lralkoxydlill. Isoproturon and 2.4-U. Th,' domi
nant weed species. viz. rlwnoporiiUllljlcifOliwl1. 
('ichonum fnlyhJ(s' nnd PIJUlaris ",UIOr. were best 
cunlrolkd hy melalachlor/2,4-D herbicide se
quence trCrll mnlls. 

Biological Weed Management System 
~c('m-cake + Trichoderma uiride could In

h,bil the germination and seedlin~ ,igollr of 
Fhalwis. Rool lenllih was reduced by necrn
cake + T. uirtde 1600+ 150 )(/111') with no adverse 
('ifc<_1 on whcnt crop. 

Parthenil(m planls could complelely be re 
placed hy 1Iiariguid plrult ruld lhere was no 
recovelY of P(ll1henium. TIle Illn rigold. grown In 
association wlth Parthel1ium. redllC~r11 he h"ll(h1 
and root }("ngth of ParlheniwJl. 

Sludles revealecllhnl Mcxlcan bceUe which 
was released III 1991 at Vinrihva Na~ar, Sid hi. 
has spread up LO about 20 km. -During 1110nLhlv 
survey. maximum populahon of beetle wn~ 
nOled dllring AlIl(lIsL By the end of October. IL 
\vas reduced drasticAlly. <111(j ill March no popu 
In lion was noticed Ulal this beetle romplelcs the 
bfe-cycle on Xan(hiurrt. La"'il did not sun1", on 
leaves oCthe bUl1flower In laboratory. Amidst lhe 
hi~h populalion of ParLhenLum. sunflower was 
~('own in Vlndhyn '\'ngar but no allack by the 
beetle was obse.ved on sunnowC'r. Z!Jgngrmnmu 
bl('olorala dn mn!(cd Pwlhenilltrl Itl/sLeroplwrus. 

Agrometeorology 

Crop Weather Relationship 
AL Hisar. reproductive period of mustard 

crop was shortened uncler <Jelaycd sowIng of oJ \~ 
crop. InlerCeption of phOlos>~lthetlrally nctlve 
radiation and f':\.-posun~ to ,growing degree dtl\'s 
were less It:adJll~ in not onl\" to lesser seed and 
blolol!)cal }'leld bul also poor!'r Yield attnbullll~ 
pammctc,.,., bke numbel ofsilliqlle per m' 1.000 
~ct:d wei.ghl , eu' 
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The study also revealed that the stage from. 
the beginning of pod formation to ripening is the 
most critical period and during this stage high
est radiation (PAR) and thermal use efficiency is 
achieved compared to other stages of crop growth. 

To predict the grain yield (kg/ha) of 
fingermillet at Bangalore, a regression model of 
the form: 

Y = X/ (-0.0003 X + 0.12) 
was developed with the help of cumulative Water 
Requirement Satisfaction Index (WRSI). The 
model was validated and found to predict the 
yield perfectly well for normal sown crop. 

At Jabalpur, a remarkable reductIOn in de
gree-days requirements of soybean crop for 
each successive delay in planting was noticed 
over normal planting. It was also observed that 
the reduction was of higher magnitude (412 -
464 GOD) in the late-maturing genotypes (JS 
75-46 and Gurav) than (272 - 292 G) early
maturing genotypes (JS 74-5 and JS 81-335). 

The study further revealed that the early
maturing genotypes JS 71-05 produced higher 
harvest index over other late-maturing under 
delayed sowing conditions. 

In alfisols of Anantapur district, moisture 
adequacy index ofless than 33% during pegging 
and pod development stages of groundnut was 
found to reduce the pod yield of groundnut by 
about half (52%) over mean pod yield. 

At Solapur, the grain yield (Y) of pearlmillet 
was positively related with the radiation-use 
efficiency (X) of the crop at 60 days of crop 
growth as follows: 

Y = -12.07 + 10.4 X R2 = 0.96 

Water Production Functions 
Water production functions of wheat were 

analysed at Ludhiana through line source sprin
kler-based experiments. These studies brought 
out that highest water-use efficiency (12.8 kg 
grain/ha/mm) of wheat can be achieved with 
minimum irrigation (103.4 mm). The crop re
sponse was not linear to further application of 
irrigation (up to 221.3 mm) leading to decreased 
water-use effiCiency (9.7 kg/mm/ha). Similar 
results were obtained in case of gram and mus
tard also. 
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Weather positively correlated with 'gg 
and larvae population of Heliothis . 

Agricultural climate of Jalpaiguri, West 
Bengal characterized 

Weather Pest Interactions 

Studies on 'weather effect on pest and 
disease incidence' conducted on crops of gram, 
pigeonpea and mustard at Anand brought out 
that in gram vapour pressure and relative 
humidity condition during the afternoon period 
were positively correlated with the egg and 
larvae population of Heliothis. 

In pigeonpea the larval population of 
Heliothis is positively correlated With tempera
ture and vapour pressure under both rainfed 
and irrigated conditions. GT-100 of determi
nate type having bunch flowering was found to 
be more susceptible than BDN-2 of indetermi
nate type with scattered flowering. 

In mustard at Anand, temperature and rela
tive humidity conditions at ground level and 
mid-level of the canopy during 11 AM to 5 PM, 

exhibited significantly positive and negative 
correlation, respectively, with powdery mildew 
disease. The release of Conodia (E. 
crucifermum) of disease was observed to be 
highest during 1 PM to 3 PM and least during 
night. The Progressive Disease Index (PDI) of 
powdery mildew was regressed with meteoro
logical and biological factors, as follows: 

POI = -206.5 + 1.640 Xl + 4.868 x2 R2 = 0.69 

where Xl = crop age days after sowing 
(DAS) and x

2 
= mean temperature of previous 

ten days. 
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Agro.climatic Characterization 
Studies on 'characterization of agricultural 

climate of Jalpaiguri district of West Bengal, 
brought out that (i) sowing of upland rice and 
jute can be taken up in 16th meteorological 
week (3rd week of April) as the available soil 
moisture will be sufficient for sowing with a 
moisture availability index of more than 0.5 
(AEjPE 50%), (ii) pudding of rice can be taken up 
in 20th week by which period 200 mm or accu
mulated rainfall will be normally available (as 
assessed by fOlward rainfall analysis) and trans
planting of rice can be done around 23rd week 
by when the chances of getting more than 30 
mm rainfall is 75%, and (iii) lengths of growing' 
season, according to the water availability for 
cropping, are 211, 231, 268 and 304 days in soil 
types as sandy, sandy loam, loam and sandy 
clay respectively. In this region, there is, thus, 
potential for raising double or even triple crop
ping under rainfed conditions. 

At Ranchi, agro-climatic conditions for up
land rice revealed that it is not advisable to sow 
rice beyond second fortnight of July, as the crop 
sown late will not only expenence moisture 
stress condItions during reproductive stage but 
also is prone to higher disease intensity. 

Agroforestry 
\ 

l 
Diagnostic and Design Exercise 

Diagnostic and Design (D&D)) sunrey con
ducted by most of the centres under the All
India Co-ordinated Research Project has been 
synthesized. Prosopis cinerariq was found to be 
a priority' multipurpose tree (MPT) in 
agrisilvicultural system for arid and semi-arid 
regions. During survey, several trees and grasses 
for salt-affected soils were identified. It was 
obsenred that_Avicinia_grown in coastal areas is 
highly resistant to all types of biotic stresses. 
Prosopis juliflora was found highly successful 
and economically viable tree for salt-affected 
areas, and it also reduced soil pH to about 8 
from 10.4 within 10 years cultivation. Prosopis 
chinensis, a fast-growing and thornless species 
of Prosopis~ was also identified. The survey 
conducted in Thiruvananthapuram district re
vealed a very high degree of crop combination 

MAJOR RESEARCH ACHIEVEMENTS 
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Prosopis cineraria identified as multipur
pose tree for arid and semi-arid regions 

Anjan is a suitable tree species for 
agnsilvicultural system in semi-arid zones 

Teak growth improved when grown with 
five rows of Stylo or Cajanus 

Trees identified for introduction in red, 
gravelly soils and medium black soils 

Tree Improvement 

At the NRCAF, Jhansl, collection of 38 
provenances and 28 plus trees of Azadirachta 
indica, 33 plus trees of Dalbergia sissoo and 28 
provenances of Anogeissus pendula have been 
made and planted in field for evaluation. Prov
enances of tamarind were collected from differ
ent parts of Karnataka. Among the 40 prov
enances MTI-19, NTI-14, S-4, NTI-7 and NTI-
15 recorded higher pod yield and also per
formed better. These are also evaluated for 
tarteric acid content. 
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Peak performing MPTS Identified at various AICRP centres 

~."!- f. 
Centre Species Height (m) :"Oiameter (~_!Tl) 

YSPUH&F,Solan Melia composlta 6.7 93 ~~ 

Morus alba 6.7 9.3 

NEH Complex, Manlpur Eucalyptus citriodora 9.0 14.6 
Melia azaderach 8.8 16.7 

RAU, Sikaner(RaJasthan) Acacia tortilis 3.5 6.8 
Dalbergla sissoo 3.4 6.8 

GAU, Dantlwada Alblzia lebbeck 5.5 100 
, Acacia torti/is 550 8.7 

NDUAT, Falzabad Eucalyptus hybrid 63 8.6 
Sesbania grandlflora 4.7 138 

QUAT, Bhubanesl1war Acacia manglum 6.9 32.0 
Acacia auriculdormis 6.7 25 

KKV, Dapoll Acacia auricuilformis 5.7 28.0 
Eucalyptus cltriodora 4.6 20.1 

UAS, Dharwad Casuanna equisetifolia 9.9 58 
Eucalyptus tereticorms 43 4.7 

and diversificaticn wIth an average of 14-15 
species and 397 plants per homestead. 

Agri-Silvicultural System 
Studies conducted at the NRCAF, Jhansi, 

revealed that seed yield of mustard was maxi
mum [1.35 tonnes/hal at 200 trees/ha and 
mmimum (0.95 tonne/hal at 800 trees/ha den
SIty of aryan (Hardwickia binata). Trees attained 
maximum collar diameter (12.94 cm) in 200 
trees/ha. Hardwickia binata has been found a 
suitable tree species for agrisilvicultural system 
in semi-arid dry zones as it does not affect 
growth and yield of mtercrops and .also offers 
fodder, fuel, wood and fibre. 

Agri.Silvi·Horticultural Systems 
Studies of eIght years conducted at the 

NRCAF, Jhansi, revealed that interspaces of 
fruit trees, viz. guava, ber_, Kinnoo and anar, can 
be exploited without affecting the growth and 
fruit production potential of fruit trees. Intro
duction of subabul between fruit trees resulted 
in additional biomass in the form of fodder and 
fuel wood. 
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At the KAU , Thrissur, water-harvesting 
techniques like contour trenches and ring 
trenches increased the height and number of 
leaves of Leucaena when planted in coconut 
alleys. In Casuarina only ring trenches were 
effective. The number of leaves in coconut was 
higher where contour trenches were provided. 
Bare root nursery techniques of some important 
tree species were standardized. Rooting media 
of sand, soil and FYM in the proportion of 0.5 
0.34 and 0.16 was found to be the best. 

Agd-Horticultural System 
Four varieties of ber, viz. Seo, Gola, Banrasi, 

Karka and Deshi, with 2 spacings of 12 m x 6 m 
and 6 m x 6 m and 5 crop sequences, fallow, 
sesame, blackgram, greengram and pigeonpea 
in rainfed area revealed that the growth of ber 
plants was not affected by any of the crop 
sequences. Growth of ber m fallow (without 
crop} was less as compared with crop sequences. 
Ber did not affect growth of intercrops as it did 
not enter into competition with crops for water, 
nutrients and light. Ber plants were pruned 
after fruit harvesting every year. 
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Among vane ties Seo produced the maxi
mum fruit yield (6.61 kg/plant). Maximum fuel 
was obtained from Deshl (16.5 kg/plant). '!\vo 
fungIcides are wettable. Nuphur and Karathane 
were found effective to control powdery mildew 
dIsease of ber. 

Silvipastoral System 
At Dapoli, teak growth improved when It was 

grown with five rows of Stylo or Cqjanus, 
At the QUAT, Bhubaneshwar, under 

silvipastoral system hybnd Napier and guinea 
grass produced higher green forage 22.6 and 
25.5tonnes/hain four cuts and A. aunculiformis 
had the highest growth. The yield of ragi was 
maximum in association with Leucaena. Cassia 
siamea and Acacia auriculiformis suppressed 
YIeld of fruit crops and ragi. 

Agri-Silvipastoral Systems 
Studies on performance of multipurpose 

tree species for improvement of rangelands re
vealed that Albtzia procera, DichrosLachys cinerea 

MAJOR RESEARCH ACHIEVEMENTS 

and Dalbergia sissoo were most suitable for 
introduction in red gravely soil while A. cimara, 
Pongamia pinnata and Dichrostachys cinerea 
were found suitable for introduction in medium 
black SOlIs of degraded rangelands for theIr 
improvement. At the Jhansi, silvipastoral sys
tem produced more biomass in the form of 
fodder and fuel than natural grassland. 

Acacia auriculiformis and Eucalyptus plan
tatlOns along with maize, pigeonpea and 
Stylosanthes are being raised by the farmers of 
West Bengal. Gmelina arborea IS being grown in 
the cultivated upland along with nce and el
ephant foot yam. 

Agrisilvi-Horti-Pastoral System 
At Prabhu Nagar in clayey soil, YIeld of 

sapota showed reduction when cropped wlth 
teak and sissoo. Similarly yield of soybean 
reduced when grown with tree species com
pared to pure crop. Supenor clones of cashew' 
(8/46), gooseberry (sebrikolla) and Jamun 
(KrishnagIn) have been identifIed. 
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Agricultural Engineering and Technology 

Farm Implements and 
Machinery 

A strip till dnll operat.ed by 35 hp traclor 
developed al t.he l'At:. Ludltiana. ca.n directly 
sowwhea( In fields where paddy had heen grown 
earlter. II has aUght weighl roUuy tiller altach
mcnl filt.cd in front of cun ... entlonA,] se~d-(,\lmw 
fertiliZe)' d,in. The power to the rot.ary tilkr is 
giv~n by tlle lraclor p.t.o .. and It can sow 1.5 to 
2.0 hal day. 111e Government of PunJah i~ giving 
subsIdy on thl~ rlrill. It not. only rcoulls in Ulllely 
sov.rin,!;! uul aJ~o n:duces <.:ust of culli\'tl(iClil sub· 
"l<lnLiaJly. The CBPU,\T. Panlnnga,·. hns nlso 
develop.d a no-till drill operated by 35 hp !raclor 
fOf direct d,'llling of wheat III fields where paddy 
had been groWl) earlier. Il hi:lS a sharp edge tip 
a ttached 10 th~ furrow npp.llf'rS of ('onventionnl 
se~d r.\1111~fenflt7A"r drin for opening the furrow 
mid placing of seeds. 11 call t>Ow aboul 1.5 hn of 
land/day. Both the above mcntioned dlills a,'e 
commercially available. 

A power tille" opel'nt ed 3- row rlllckfoot rultl
\'0101' ha .. b.eo (Iev.lored fIl Ihe CIAE. Bhopal. 

P:::wer-tjller cparaled U',r;;oe-row duckloot C.I:lva!01 davel
ope~ bj' the CIA£:. B'l('lp~1 

E EA;lC;,., ACHIEVE ~IE 'IT 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Traclor-operaled strip lill drill made avail
able for direct sowing of wheat 

Traclor operated no-till drill developed for 
d;roct drilling of wheal 

A small weeder having field capacity of 0.6 
100.8 ha/day developed al tARI 

High capacity multi-crop thresher devel· 
oped tor threshing soybean. sunflower. 
Bengal grllm and wheat 

Groundnut decorticatorandportable kinnow 
grader manufactured at commercial level 

ProcessGs of liquirl jaggery and jaggery 
pzyNder preparation slandardize<! 

Paddy-wheat rotation utilized maximumen
ergy in Punjab 

Energy audit compleled for jaggery mak
ing. fish farming. fodder producbon and 
animal maintenance 

Conveyor belt type animal treadmill devel
oped 10 study draughtability and faligue of 
ammals 

A woodeh adjuslable collar harness for 
single buffalo developed 

Durable and cheap mild steel hoof shoes 
developed 

A rice husk-base<! gasifier coupled with 
diesel-engine generating set save<! 60% of 
diesel oil 

Continuous lac scrapping machine devel
oped at the CIPHET. Ludhlana 

Indian coltons 101lnrl SUitable for air-Jel ma
chines fOI combed yarn production 

Consumer appeal ofluleproducts imprO\'Ild 
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for seedbed preparation under rainfed and ilTi
gated [arming. It consists of 300 mm sweeps. 
The capacily of the machine is 0.12 ha/hr. 

A six-row manually operated paddy trans
planter was populmized in PUlljab. Hruyana. 
Uttar Pradesh. Tamil Nadu. Kerala. Karnataka 
and Andhra Pradesh. A number Ofm<111Ufactur
er!'> in Punjab. Tamil Nadu and Andhra Pradesh 
have laken-up manufacturing of this design. 

Animal drawn drill plough was developed at 
lhe CRIDA. Hyderabad. It consists of desi plough 
to which frame. hopper box. shaft with rubber 
agitalOr. ground drive wheel, metering plates 
and covering blades have been fixed. It can be 
used for sowing sorghum. pearl millet. grouncl
nul. pulses etc. It requires one-third labour and 
covers twice the area as compared La sowing 
behind desl plough. It can sow 0.6 to 0.8 hal 
day. It costs Rs 1,000 and is commercially 
available. The Government ofAndhraPradesh is 
giving 50% subsidy on this CRIDA plough. 

A tractor drawn two-row automatic sugar
CCl ne planter operated by 35 hp traclor was 
developed al the nSR. Lucknow. The average 
length of the seH is kept 35 <' Ill. In this planter 
all the operations involved in cane plan ling. 
right from culling whole cane in to setts, opening 
of fun-ows, dropping of sells, application of 
ferlilizer. fungicidal treatment of the sells and 
covering of the seUs with soil. are accomplished 
simultaneously in a single pass. The planter has 
a field capacity of 2 hal day. 

An animal drawn sugarcane inlerculture 
implement with earthing and fertilizer applica~ 
tion attachments was developed at the G BPUAT, 
Pantnagar. The field capacity was 0.79 ha/hr 
and cost of operation Rs 116/ha. 

A small weeder USlIlg a 1.7 hp engine was 
developed at the IARI. New Delhi. on the basis of 
ergonomic considerations. Engine power was 
transferred to the growld wheels by chain and 
sprocket mechanism. The powered weeder can 
be used forweecling row crops with 22.5 to 30.0 
cm row spacings. It has a field capacity of 0.6 Lo 
0.8 ha/day. 

A four-wheel type self-propelled high cleal-
ance sprayer was developed at the PAU, 
Ludhiana, in collaboration WiUl a manufac
turer. TIle machine consists of 20 hp diesel 

"'6 

\ 

Tractor Operator's Comf~rt . 

The ergonomic studies on tractor operator's 
comfort indicated that not only the noisQ!.levels 
exceed the permissible value of 90 dB but also 
the locations of controls (brake pedals. accel
erator and clutch) were inappropriate for Indian 
operators. The oxygen consumption rate of 
I ndian operators was lower (2 litres/min) than 
that of European operators (3.5 litres/min) and 
hence the capacity is low. 

engine, gear box, 1,000 litre tank. seat [or 
operalor. spray pump with boom and 18 nozzles, 
The sprayer has a grourid clearance of 120 em. 
This sprayer can be used for spraying in tall 
crops like cotton and sugarcane. This sprayer 
was used for spraying in 200 ha of cotton crop 
and its performance was satisfactOlY. It has a 
field capacity of abont 1.5 ha/hr and cost is 
Rs 0.18 million. It is commercially available. 

A riding type 10 hp self propelled vertica1 
conyeyor reaper windrower was developed by 
lhe CIAE. Bhopal. in collaboration with a mantl
facturer. The field capacity of the machine is 
0.23 ha/hr. The cost o[ the unit is Rs 84,000. 

A high capacity multi-crop Ulresher was 
developed at the CIAE. Bhopal. for threshing 
soybean. sunflower, Bengal gram and wheat. It 
can be operated with 20 hp motor or 35 hp 
tractor p.Lo. Capacity of the thresher varied 
[rom 550 kg/hr for sunflower to 1.200 kg/hI' for 
wheat. The thresher is under multi-location 
tnals. 

A 2 hp electric motor operated groundnut 
podstJipperdesigned earlier at the CIAE, Bhopal. 
was modified to reduce t.hrower losses and im
prove cleaning efficiency. Threshing effiCiency 
obtained with modified thresher was 100% and 
thrown pods were less Ulan 0.5%. 
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Post-Harvest Engineering 
and Technology 

A hil(h capacity (300-350 kg/hr) groundntJl 
ciccortJcator. operated by a 2 hp electric 1110tOl' 
has been developed 'lIId tester1 "I the CIAE. 
Bhopal. The improved kinnow harvester (hand 
o perated sciSSOrs type. capacity 800-1.500 
ple~cs/da)') and portable kinnow grader (oper
ated by 2 hp .l.rll;o motor or small tractor. 
capacity I J .;~ tonn.s/hr) have been under
taken for manufactUl;ng by private agency in 
Punjab. at cost of Rs 1)0 and Rs 20.000jpiece. 
respecUvely. 

Packaging studies conducted at Ihe CIAB. 
Bhopal. on local culUvars of garden fresh seed
Iest=; grapes under amblf'nt and rcfrigcraLcd COll

,II Lions using low eI.nsily polyeU.ylene (LOPE) 
fll'" (100-300 I(""ge) "nel polypropylene films 
( -00- 150 gauge) revealed U)e reducuon lJ) we.ghl 
loss with Increase in gauge Ulickness of both 
films ubed during njne days of storage. 

A hand operated garlIc bulb breaker (capac
Ily 40-50 kg/hr. with breaking efficiency of 92-
93·"') and another powel- operated garlic bulb 
breal<erdri\'cl) by 0.5hp electric motor_ 100-200 
k'-(/hr capaci ty \Va» developed. test en n Iln re
lensed for manufactllrin~ at Udaipur. TI1e mini 
d(ll mill of 100 k~/hr capacily ,,;Ih 2 hp .leclric 
1l10tor. suitable for pigeon pea and green gmrn 
.lc\'eloped at lhe PKV. Akola. wus put under 
commercial manufacturing. In acJdiUon, an aUlO 
aspirato .. aided solardehydratnrwas fllsodev{'l· 
oped at the PAt:. Ludhiana. which dehydrates 
pOlato chi ps Irorn 85'% moist1lrr ('onlPnl 104.5">4, 
1I18hr a::; agaHH:il30 hr J e(ltJi .. ~rl in ronve:nlional 
s un olying. 

Soyv..rhey was Uf:ied as fermentalton medium 
.1 t lhe CIAE. Ohopa!. to produce yeast 
Sacchrotnf)ces cerevisal SCi> with 31% yield at 
6.5% pH. 36 C and wilh 10% supplementation 
of sucrose_ 0.1%?oJ. peptone. mineral and \'ita
mill mlxture. Soy-based saHli (ready to eat mlx] 
was developed USing roasted dehusked inRredl
cnls. 111e product containing 20-27% protein 
wa s tested organolel'llCally after 35 days SIOI -
ai(e III 200 micron polyclhylene bags. A palla 
re('ipc ele\'r1opeel al I he: ClPHET. Ludhlana. 
using pnffed nee with lexturi<ed sOYPl'OteU) 
(TS!,) w"s stnnnarelizeel 'The product has 8.75·-1> 
prolein 

E A lCH AC EVEM<...-S 

A pilot plonl was developed at the PKV. 
Akola. to process waste Kaglwlime for produc
uon of c.tric acid ,(mnule!> (2.5% recovery hy 
weJj:(ht of lime) and gypsum (2.7% recovery). 
Leather waste (dust) combIned w.th celllllosic 
and banana pseudoslems at lhe TXAU 
Coilllualorc:. yie1ded ill manufacturing proce.ss 
of blended hoards of 70 kg/ Cm tensile strenglh. 

1\ laboralOly scale nce polisher was developed 
al the IAR]. New Delhi. to assist rice breeders in 
polishing brown rice samples of 1-10 gslre. The 
machine ran polish IIp to 25 samples at a lime 
and up to 300 samples ill 1 hr_ TeSt-tlibes 
containing the rice samples and an abraslve 
granular matcnal are ~haken continuously to 
ach.eve lhe polishing. 

Processes for making liqUid jaggery and 
.1aggery pcwder werc st.andardized al the nSR. 
Lucknow. 

liquid jaggory (k.,kv,) 
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Studies conducted by Ihe CIAE. Bhopal. al 
selected ?l.lse milliJlg illduslrits showed high' 
dust concentratiOJl III milling and cleaning op
erations. 

ENERGY IN AGRICULTURE 

Energy Input In Crop Production and 
Processl.ng 

Energy USf" rmttern for cultivation of major 
crop rolaUons (paddy· wheal. collon-wheal and 
maize-wheal) in Punjab indicated lhal energy 
\l::.ed in various field operaLions was maximum 
(28,881 M.l/ha) for paddy-wheal rolaUOTl due to 
continuous floodillg of waleI' ami iL was almosl 
some in olher two crop rOlaUons (13.000 MJ/ 
hal. Total energy Input was also maximum 
(49.110 MJ/hn) -for paddy-wheat crop rotation 
and it was minimum (27.450 MJ/hal for maize
wheal. crop rolation. The total yield for paddy
wheat was maxirnl101 (ollowed by cotton-wheal 
and maize-wheat rotations. TIle energy-raUo 
(output/mpuljwas 4.94. 6.52and f).Q" In paddy
\vheat. cotton-wheat and nHl.i7.A!'-wheal. fe:spec
tiv(>ly. The speCific energy use was minimum 
(4,660 M,l/ha) in padd)'-wheal rolallon followed 
hy 1110 ize-wheal (6.480 MJ Ilia) and colton-wheal 
(5,780 MJ/ha). 

The energy input pattern for raising ordlnrd 
crops (kinnow. malla. grape. peach. pear and 
mango) wa" delermined by the PAU. Ludll.lana. 
The energy to produce 1 kg o[klnnow was 1.17 
MJ (fel·lilizer-41.2%; cl!-('tririty-34.4%; humrul-
14.9%; ruld chemicals-6.0%) in Ahoh~r. and 
2.42 MJ (electrlclly-55.9%; rcrtiliz,,·-22.1%; 
human- 10.0% and dJesel-6.9%) in Oasuya re
gion. The energy llsed to produce 1 kg of malla 
w~s 2.47 MJ/ha (ferWi£er-55.4%; diesel 21.5% 
amI hl1m~n-14.4%) and 1 kg of grape 1.42 M,J! 
ha (ferlilizer 74%; diesel-31.15% and human· 
7.7%) in Abohar region. TIle energy lisen to 
pruduce 1 kg of peach, pear aIld man!(o was 
3.47. 3.21 wId 3.92 MJ/ha. respectively. in 
Dasu:"a rc~ion. Electricity ,vas mnjor source of 
energy followed by fertilizer. human and diesel 
in pench. pear and mango. In Dasuya region. 
u'rigaUon was the trJ~lor ener!(Y consullling op
eration (78.4%) due 10 water lifting from deep 
lube-wells. {.;se of machinery in raising of Ihes .. 
orchards conlributed between 360 and 626 M,J/ 
Ita amI had u lIIeagr~ share of 1.8 to 3.6"41 of Ule 
lolal Input enerl()' 

1 S 

Low Cost Green House 

Low cost green house of 2.6 m x 5,3m • 
3.3 m ill size made of slotted angle co8!ing 
Rs15,000 (with environmental control mea
sures). and green houses made of bamboo and 
HDPE pipes of sile 13 m x 4.5 m )( 1.7 m lYere 
developed and evaluated at lhe CIPHET. 
Ludhiana. The COSI of these structures ranges 
between Hs 3,000 and 5.000. 

The sludies on th~ energy input for paddy 
cultivation allho lARl. New Delhi. ilIdlcated that 
whlle manual transpl~ nling nece"sitaled an 
energy expenditure of 1.730 M,)/118. lhe use of 
pre-I(ermlnated paddy seeds n"eeled only 31 
MJ /ha. Tillage in paddy fields required 594 MJ / 
ha of energy and weeding requJred an additional 
360 MJ/ha. The harvcsling operation required 
519 MJ/ha. TIle resulls suggest thal direcl 
maohine seedmg of pre-I(enuinated paddy could 
provide a substanUaily energy efficient all~rna
live of manual transplalltirlg without affcclin" 
the crop yield. 
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In dairy ann poulLty produCtion systems. the 
energy required to maintain different animal, 
depends upon the body weight ofUle animal and 
sl.age of lactation. On an average. U'H-tnual en
er(!y required for chaff cuLUng. fceding. dung 
removing and cleaning the shr·d. milking and 
other allied work for a 400 kg body weight cow 
giving lO kg milk pcr day is 0.75 MJ!cow. The 
total energy consumption per lactation pel iod 
for mamta1rung Sahiwal cow al PaJlLJ1~a.r was 
l04.6 GJ/cow whereas crosshrr.cI cow requireu 
89.4 CJ/cow. The averai(e h.nent-eost raUo for 
Sahiwul Cows was 1.20 wherp.as it was 1.9] for 
crossbred cows. 

OpcraUonal ene,(!y required to main(.,in 
1.000 hroikr birds varied from 1.2 LO 7.8 Vo.J/ 
daywlth an (lvC'rngr of5.2 MJ/day. whereas for 
layerbtrds. it vaned from 1.9lo R.1l M,J/daywilli 
all average of 4 MJ/day. R,'oiler hirds requirPd 
~O% marC operaUonal enel'gy than layer birds 
for their maintenance. TOLaI energy required for 
ke.ping 1.000 birds varied from 294 to 1.810 
MJ/day wilh ~n average of 1.049 ~1J/day for 
broileJ' bil'ds. wher~<ls. il varied [rom G65 to 
1.775 MJ/daywtth an average of 1.158 MJ/day 
for layer birds. The contribution of feed energy 
was IlB and 99% of tota] production energy for 
farmers at Pantnagar and COimbatore centres. 
respectively. 

Energy audit for jaggery making at a ,;lIagc 
111 Western ULa,· Pmdesh was conducted by the 
CBPUAT. PanLnagar. I landling an'd crllshlnl( of 
Jaggery cane used 88.5% of operational energy 
for jaggery making. Duringj:lggery ruakit)~. out 
of the tolal encr(!y of 19.2 MJ/q. handling and 
enlshing used 17 MJ /q alld evaporation of juice 
for jag!(ery making used 1.3 :MJ/q of calle. TIle 
rest of the opel'3.tJons (transportallon of cnlshed 
Juice to evaporated pan alld transportation of 
finished product) used 0.9 MJ/q of cane. Energy 
used for fish farming. fodder production and 
animal malnLenance svsLem was also deter-
mined. ~ 

ANIMAL ENERGY 
A conveyor b.lt type animal Lrtadmill was 

deSIgned and developed at the CIAE. Rbopal. for 
laboraLory studies on draughl" bility and fatigue 
of animals. The treadmill has facilities for load
Ing of animals and for varying speed of walkillg 
l>ctween 1-3 klllph ann inclina tioll 0- IO de!(rcc. 

"'''J' R ~ESE ARCH AI:H va - -

lis cost is about Rs 100.000. IL is a relinhk 
device for draughlabiliLy sludies. Udaipur cen
I TP bas developed fatigue score cards for eamd& 
and donkeys which are extensively b<>ing used ill 
the rlraughtabilily studies. 

Draughtabihty studies on bullocks weI" con
ducted at the CIAE, Bhopal. 0" test track 
animals worked up to draughLload equivalent 
Lo )2% of body weight. Under field condllions, 
they worked up La II % of body wei~l wilhout 
getting fatlgued. while for puddling operations. 
llie)' could work up to load equivalenLLo 6% of 
body weight only. On treadmill, they worked for 
4hr at a speed of 1.25 kmph up to draughtload 
equivalent to 7.5% of body weight without got
ling fatigued. 

A wooden adjustable coUar h,u'ness for61l1gle 
buffalo was developed at Pantnn~ar cc nLrc. ntis 
coUar harness. weighinl( 5.8 k!(wasevaluated in 
comparison to local yoke and Allahabad type 
single animal harness and was found betLer 
glvlnl( aboul15% more power output than olher 
yokes and harnesses. In the OR!' trials for 
paired animals. the farmers bave prPferron 
Na,gpuri wooden yoke ovel' local yoke. This im
proved yoke gives 10-15% more power oulpul 
due 10 belter contact on the neck ofllie animals. 

AOlmal uead mil' for rocording of physio\og ~al para"Jlctors 
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In studies conducted at the GBPUAT, 
Pan tn agar. surface coaling of mild steel hoof 
shoes with electrodes improved the life of ordi
nruy hoof shoes by 60%. The cost of operation 
per 100 hr use for ordinary hoof shoe was 
Rs 4.80 while it was Rs 2 only in electrode coated 
hard surface. 

RENEWABLE SOURCES OF ENERGY 
A solar energy based onion flake dehydra

tion plant of 100 kg/batch capacity developed at 
the SPRERI, Vallabh Vidyanagar, Gujarat. con
sists of a solar air heater. an electrically oper
ated blower, drying cabinet and a producer gas 
based thermal back-up for increasing operating 
hours beyond sunshine hours. It was used to 
dehydrate onion flakes of Nasik and local vru;
elies in 100 kg batches from an initial moisture 
content of 85% (wb) Lo a final moisture content 
of 8% in 4 t.o 7 hr depending on solar insolation 
at Anand (Gujarat). 

A 20 k\V capacity rice husk based gaSifier 
system for power generatton was developed at 
the SPRERI. Vallabh Vidyanagar. Gujarat. The 
system produced engine quality gas, consis
tenlly at gas flow rate varying from 30 to 50 
cu. m/hr. This gaSifier coupled to a 20 kW diesel
engine generating set saved 60% of diesel oil and 
consumed rice husk @ 30 kg/hr. Al a rice husk 
cost of Rs 5/q. the cost of electlicity generation 
was worked oullo be Rs l.83/kWh as against 
Rs 2.22/kWh in dual-fuel mode. 

Laboratory studies were conducted to solve 
the slurry handling problem by composting the 
mixture of absorbents (air-dried mango leaves, 
chopped rice straw and soybean straw) and 

Donkey for Light Field Operations 

Studies conducted at the CAE;1iaipur. showed 
that donkeys could successfully be u~d for 
light field operations for ploughing, sowing and 
weeding for 2-3 hr/day. A pair of donkey could 
give an output of 0.02 ha/hr in ploughing, 0.27 
haihr in sowing and 0.29 ha/hr in weeding in 
wider row crops. 

biodegradable slurry at the CIAE. Bhopal. Known 
quantity of the absorbent was mixed into the 
slurry to make the mixture easy to handle. In 
one set of experiments, the mixtures of sluny 
and absorbent were kept in perforated sealed 
polyethylene bags in 5 kg batches for their 
composting for 20 and 40 days, whereas in the 
second set of experiments. those inoculated 
with Phaneorchae(e chrysosporium @ 10% w Iv 
and kept for 20 days for composling at room 
temperature. The observed weight losses after 
20 days ill un-inoculated mixtures ranged from 
50 to 56% and in inoculated m'iA'tures. it ranged 
from 60 to 65%. The study indicated that the 
inoculation with lignocelluleUc fungus improves 
the composting process and reduces the 
composting period by about 50%. 

AGRICULTURAL DRAINAGE 
A simple and inexpensive activity of mainte

nance of open surface drains can remove water 
congestion from HIe field faster, rendering the 
land workable sooner to enable timely sowing of 
crop after presowing irrigation. The following 
table highlights this in the farmers' fields under 
wheat in black soils of Taw a Command Area. 

Effect of drain maintenance on field workability in black soil of Tawa Command 

Drain maintenance No. of days in a year when water No. of days for field to be workable 
level table is shallower than 100 cm after irrigation or heavy rain 

Good Nil 7 
Fair 56 14 
Poor 100 22 

Good, Freely flowing drall1 Without any obstruction; Fair. partially blocked drain due to weed growth; Poor, blocked drain due to siltation and weed 
growth 
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The most commonly us~d technique for ruIl 
off csUrnaUon is the Cmve Number method 
which requires information of individual raiufaIJ 
bursts. which are not available due to paucity of 
installed recording rairlgnges. A procedure was 
developed to reliahly estimate runoff from daily 
rairuaIJ data. Using this procedure il123 agricul
tuml watersheds varyinP. in area from 0_1 ha to 
2.793 ha and [or 46 raiufaIJ bursts of amou nt_. 
varyinp. from 2.3 rom to 119 mm. the avcrage 
ausolute deviation between the ohserved and 
esuroated nmoff WDS found to be 5.6 mm. The 
procedure can be adopled for surface drainage 
design purpose. 

A major part of tea production come.. from 
north-eastern parts where the aIlnual rauuaIJ is 
over' 2.500 mm. Dnl.inage is essenUal as the tea 
leaf production drastically reduces if the root 
zone remains waterloggcd [or long duration. TIle 
usual prtlf'ticc is to construclopen drains. which 
are not suitable for removing exCt::~S waler froUl 
the root zone and often. such drains collapse 
under the impact o[heavy rai no nclln light soils. 
requlring continUOU$ and expensive mainte
nance. A net work or subsurface clay tile drain
age system was adopted ill a plantation area 
and il not only eliminated Ule maintenance 
problem. but also increased the tea }1elcl by 
auollt 30%. 

LAC TECHNOLOGY 
A package of practice for laJ.Swni broodlac 

and sticklac prodUCtion on kuswn host was 
developed pro"idillg Illulti-fold increase in prof
itability as compared to trAditional prnctices. 
Technologies [or lac production on Acacia 
QrlTic"lapjormis (aJro..<hmani). were de"eloped for 
boU} the strains of the Indian lac insect in 
illternntion with ('onvPon1 ional host~. kusl11Tlnnd 
palas. The technolol(ies offerhi!(her proflt.ability 
to the lac growers on waste undulated land. 

Shellac based air-dryuli( type anU-tracklni( 
ulsulating varnish ill conJ unction with a syn
thetic reSill was de"eloped possessing high di
electric strength (70-72 kV /mm) _ Increased re
sistance Lowanl::; lrackillg ~uld resistance to 
transformer oil as per IS: 10026-1982_ The per
formance of the varnish is satisfactory 011 Ule 
l'otls of 3 hp and 5 hp electric motors. 

'l.4AJ )1'\ S AI<.M ACH EVEMEN""S 

.. 

Methods developed tc 
estimate rullofffrom daily 
rainlall data 

W.llter (Agham) lac crop of kusumi strain on Flemlngla 
sam/a/ata at IlRI Ranchi Bihar 
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A continuous lac scrapping machine was . 
developed at the CIPHET, Ludhiana. It is a 
power operated, self adjusting machine which is 
capable of scrapping higher volume of lac as 
compared to the traditional methods in short 
time from the lac sticks of varying diameters. 
The machine has two sections, viz. scrapping 
and cleaning sections. The scrapping section 
comprises two specially made m.s. scrapping 
rollers, rotating in opposite directions at a par
ticular speed differential, which scrap the lac 
from the lac sticks due, to combined forces of 
compression and shear. The scrapped lac and 
sticks so obtained are guided to two different 
ou tlets in the separating sections, so the scrapped 
lac obtained from the machine is clean. It is 
expected that the machine will help in mechani
zation oflac scrapping operation and reduce the 
cost. The present prototype costs Rs 20,000. 

COTTON TECHNOLOGY 
The CIRCOT, Mumbai, conducted air-jet 

spinning trials for the first time in India on pure 
Indian cotton varieties for the production of 
combed yarns, and demonstrated that Indian 
cottons can be processed satisfactOrily on air
jet machines and that fibre strength and elonga
tion are the most important factors of fibre 
quality for the production of strong and fine 
yarns. 

Research efforts were directed at the CIRCOT 
to develop a technique for applying lac dye on 
cotton. Chitosan, a naturally occurring polymer 
obtainable from chitin which is a by-product of 
the shell fish processing industry, was used for 
a pre-treatment of cotton to make it receptive to 
lac dye. The dye produces a violet shade on 
cotton fabriC when dyed in an acid medium. 
Wash fastness of dyed material could be im
proved either by using modrants (alum and 
ferrous sulphate) or by cross-linking treatments 
with DMDHEU. The use of mordants can also 
impart different colours to the fabric. 

-The CIRCOT, continued its participation this 
year also as the Co-ordinator for Technology in 
the AICCIP. Over 1,600 cotton samples from 
various breeding trials were evaluated for fibre 
properties and spinning performance and the 
test reports were presented at the various panel 
meetings. Promising varieties and hybrids were 
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Biogas Technology 

The technology of generation of biogas 
from willow-dust was improved considerably 
through dry fermentation technique since the 
installation of a pilot plant at a private textile mill 
at Mumbai. The improved process is more 
efficient and economical. The institute is in the 
process of transferring this technology to in
tending textile mills. A beginning has been 
made to transfer the technology with the instal
lation of a biogas plant at a mill at Navasari in 
GUjarat. When commissioned, this biogas plant, 
using 30 tonnes of willow dust per annum, 
would meet the fuel requirement of the canteen 
of mill. 
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r 
recommended for release at the appropriate 
panel sessions. 

JUTE TECHNOLOGY 
Efforts are being made to improve the con

sumer appeaJ of the particle boards made from 
jute stick by lamination of the boards on both 
sides. These boards are waterproof and also 
have improved screw holding properties. 
Coloured particle boards were prepared from 
jute sticks particles dyed with reactive and 
direct dyes such as reactive green and chlorantine 
fast orange. The colour does not fade with time. 

Biodegradable and environmental friendly 
jute was used to prepare non-woven geotextiles 
suitable for soil stabilization and for controlling 
soil erosion in dry regions and irrigated and 
rainfed areas. These fabrics can also be utilized~ 
for drainage and agricultural mulching in 
Raj asthan. Sandwitched fabric prepared by nee
dling jute covered by polypropylene on both 
sides was used for temporary road construction 
in Himachal Pradesh. , 

Foam application in bleaching of jute fabric 
with hydrogen peroxide gives acceptable level of 
whiteness for dyeing satisfactorily in medium 
and deep shades. It also reduces the shedding 
effects of jute fibre and consumes less energy. 
Uniform dyeing of jute fabric was possible by 
using direct, acid and basic dyes by foam appli-

MAJOR RESEARCH ACHIEVEMENTS 

Jute Pulping 

Pulping of jute whole plant by Kraft process 
and Kraft anthraquinone process was con
ducted to evaluate suitable conditions of pulping 
and bleaching to get a homogenous pulp of 
moderate brightness. It was found that (i) the 
yield and strength properties of pulp in Kraft 
anthraquinone process were higher than that in 
Kraft process, and (ii) ordinary quality wrap
ping/packaging paper, sack paper etc. of good 
strength, paper boards for book binding, con
tainer boxes, file cover etc. can be made from 
the pulp, and (iii) the brightness, printing opac
ity, strength properties of paper made from jute 
whole plant were acceptable when compared 
with properties of different newsprint. 

cation technique. By this process, colouration 
of the jute fabric is possible in shortest possible 
time using minimum energy and water. 

Microbial study indicates that anaerobic 
bacteria, the most active agents for retting of 
jute plant, dominates from fourth to thirteenth 
day of retting. On 13th day, retting is completed 
and it should not be kept for longer period 
otherwise over-retted, dazed fibre will result. 
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Instant Natural . 
Ballana-Milk Powde 
Spray Dried 
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Animal Sciences 

Animal Breeding 
cattle 

The Project to study the genetic aspecls of 
Iiolsteln x Sahiwal crossb"eds was started at 
tile Project Directorate on Cattle. Meerut. in 
collaboration with the Military farms. Its aim is 
to evolve a national mJlch breed of frieswal 
capable of produclng 4.000 kg milk in a mature 
lactatlon of 300 days. ntis is being done by 

Ftle$V,al caw, our naUonal milch breed 

FriGswa; bull 

.... A.iOF RE:::lIRC:; ACHIEVEM,NTS 
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The national milch breed Frieswal showed 
15 kg/day peak milk yield 

Semen straws of Harlana and Ongole 
bulls supplied to herds 

CIRB, Hisar. distributed young elite buf· 
falo bulls to developmental agencies and 
farmers for breeding purposes 

Season of calving influenced lactation 
length in buffaloes 

Method developed to predict305·day milk 
yield from one·day·milk·yield record 

Selected Avikalin rams were better in six· 
month body weight and greasy fleece 
yield 

Awassi and MaJpura crosses can be de-
veloped as sheep for carpet wool and 
mutton 

CIRG. Makhdoom, distributed Jamunaparl 
goats In adopted village 

Bikaneri camel produced heavier Clip fol· 
lowed by Kachchi camels 

Kachchi camels produced hIgher milk yield 
compared to Bikaneri camels 

Overall kindling and weaning weight im-
proved in rabbit 

Broiler rabbits being developed for field 
conditions 

Seven genotypes generated In pigs 

Arunachalees and Nagamees ffiithuns 
characlerized 

High hatchability recorded in Pb. 1 and 
Pb.2 poultry populations 

Part period egg mass improved in AIR 
poultry population 
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stabilizing Holstein exotic inheritance to around 
half (5/8) In the available crossbred population 
at the Military F'arms. 

Th~ overallieast-squnre means for milkyield 
In 300 days and less. total yield. lactation lengtl, 
and peak yield of Fricswal in nn~t. genC"mtion 
from first to futll panty. respectively. were 
3.168.9:0; 44.4 kg. 3.479.2,,57.9 kg. 340.4%4.0 
days and 15.2%0.2 kg. Pru1ty had Significant 
effect on all the above trruls except lactation 
length. Year and season of calving significantly 
affected all these trails. 

At t.he semen freeztng laboratory 119.010 
doses of semen from 35 bulls (Frie,,'Wal 32 and 
SahlWal3) were frozen and 67.755 doses disu'lb
tlted to various military farms. The laboratory 
has 207.D50 fro.<en semen doses of 46 Frieswal 
and 3 Saliiwal bulls. 

At the Hruyana Unit of CCS HAU. Hisar. 
2.575 straws of Hanana bull semen were sup
plied to tile herds. Harlana calves. on an aver
age. weighed 22 kg at birth. The av~rage age at 
first calving. service period and calving interval 
were 1.522. f>,51 and 54G days respectively. nle 
average lactation yield was 1.198 Iq( In 308 da)'s 
in third lactalion "1th a peak yield of 6.2 kg. 

t;llder the Field Progeny Testlng PrOject. 
fl'ozen semen doses of eight. ten and seven 
crossbred bulls from Frieswal Projoct were used 
at the BAlI'. Uruli-Kanchan: KAU. Mannutlly: 
and PAU. Ludhiana. Number of daughters born 
in flJ'St and second batches at the KAU Unit was 
956 and 1.603. At the BAIF Unit of this Project 
290 daughters were born. At the PAU Unit. 108 
progenies of second set and 53 progenies ofUlird 
set compleled thetr flrstlactation and daughters 
(9) of bull No. KF' 424D recorded the; best average 
305-day mJlk yield of 2,756.2,.180.7 kg. 

Buffalo 
Under Network Project YOlmg bulls (27) 

from dams yielding more than 2.500 kg were 
reserved and ten elite bulls were given to dL'Vc:1-
opmentai agencies and farmers for hreeding 
purpose. OW'jng Ule year 34.983 semen doses 
were frozen from elite bulls. 11lt wet avera.e;e 
increased from 5.66 to 6.44 kg/animal a day at 
the elRB Hisar. 
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ILl·SO layer bird topped the Random 
Sample test. Bhubaneshwar . 
11I·aO showed high margin of profit aver 
feed cost I 
Naked Neck gene broiler performed better 
in all the seasons 
IBI-91 broiler from RBST. Gurgaon. 
achieved 1.860 9 body weight In seven 
weeks 
Quail crosses excelled pure lines in body 
weight at four woeks 
Livestock data for the year 1990 and 1992 
were added to databank 
Breed survey conducted for Bhadawarl 
buffalo 
Technique standardized for extraction and 
purilication of DNA Irom blood 
Guineafowl and chicken have similarilies 
in immune function 

Indigenous Breeds Project 

Under Ihe Indigenous Breeds Project. the 
Germplasm Unit distributed 2.050 straws of 
Ongole bull semen to the herds. The Ongole 
male calf weighed 27.5 kg and female calf 
25.7 kg. Average age at firsl calving. service 
period and calving interval were 41 months. 
135 days and 426 days respectively. The 
overall lactalion yield was 642 kg in 231 days 
with a peak yield of 5.0 kg. 
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Analysis of first lactation records on :Murrah 
burralo~s from 1971 to 1994, revealed si~nlfl
cant effect of periods on rul firsllactaUon trails 
except totai milk yteld, while season of calving 
influenced lactation length only, Bu ffaloes calv
ing In humid seaSOn had sl~ilkant1y higher 
lactation length than that of autumn and winter 
calvers. Age at tJrst calvJng significantly influ
enced total milk yield, 30 l·d~y yield and wet 
average. There were positive and high genetic as 
well as phenotypic correlations among first lac· 
lauon traits. 

An attempt was made to predict 305-day 
milk y>eld from one-day milk yield record of the 
b1lffaloes as daily milk recording is not available 
under field conditions.The regression equation 
rncU,od gave the most accurate predictions, 

Sheep 
Avikalin sheep produced overall annual 

greasy neece weight of 1.88 kg with an average 
of2.38 kg In rams and 1.39 kg in ewes. Annual 
tllpplngand lamhing perccntages on ewes avail· 
able anel ewes tupped basis were 94.74, and 
76.3 I and 82.81% respectively_ The overall 
sUNivabilll:y was 92.57%. Selecuon index In
corporaunggreasy fleece weight and body weigllt 
both at six months of age was used to select the 
rams. In selection innpx, tolal score ranged from 
3.06to 7.19. and rnmshavJngtoLaiscoreof 5.80 
and above were select.cd for raising breeding 
rams. Rams used for breeding were also progeny 
tested . Average performance of selected rams 
for 6-monlh body weight and first 6-month 
greasy fleece weight were 23.65 kg and 0.985 kg, 
respecuvely. as compared to 18.05 kg and 0.786 
kg of contemporruy males. 

Choklasheep produced overall annual greasy 
fle<:ce weight of 2.17 kg with average of 2.84 kg 
in rams and 1.50 kg in ewes. Annual tupping 
and lambing percentages on ewes available and 
tupped basis were 89.9. and 75.25 and 84.23% 
respectively. The ovel'a11 su rvtvahility was 
89.28%. Selection llldex incorporating greasy 
necccweightandbodyweight both atsix months 
of age was used fo,'selectlon. Progeny tested top 
fnur ra iriS were selecled. Average performance 
of progenics of seJected raOlS for body weight 
and greasy fleece wright at six months of age 

MAJOR RESEARCH ACHIEVEMENTS 

Selected Murrah buns distributed for breeding purpose 

Elite and test buffalo herd. 

Name of unit Adu~ Heffers Total Elite 

CIRB, Hls.r 244 42 286 29 

PAU. Ludhiana 190 85 275 3& 
NDRI. Kamal 163 58 221 85 

CCS HAU. Hisar 82 40 122 13 

CCBF, Alamadi 153 63 216 4 

GlF, Hastinapur 64 45 109 -
GlF, Majhra 134 119 253 5 

GLF, Sanavasl 133 76 209 -
GLF. Mamnoor 109 15 124 4 

Tolal 1.272 543 1,815 183 

was 20.27 and 0.934 kg as compared to the 
population average 17.24 and 0.833 kg respec
tively. 

Bharat Merino flock was improved further 
through selection and lnter-se mating. Annual 
wool yield (2.52 kro and annuru lambing(90.12%) 
were belter than those reported in the prcvJous 
year. SUNlvablli1y in younger and adult sheep 
was well above 95%. The average age ofthe flock 
was 1.83 years for rams and 3.33 years for ewes. 
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Rams (89) were supplied Lo the dcvdopmental 
a,l(encies. 

Al Mannavanur. the annual tupplng was 
81.2%. and lambings on available and tupped 
basis were 74.5 and 9 J. 7%. TI,e au rvivabili Ly 
was above 95%. The greasy fleece yield (annual) 
was 2.51 kg with staple length. diameter and 
medullation of 7.14 Cltl. 18.45 ~ and 0.12% 
respectively. 

Malpura male lambs were "decled on tile 
basiS of selection index incorporatmg greasy 
Oeece weight and body weight both at 6 months 
of age. In selection Index. total score ranged 
from 12.65 to 29.50. Male lambs having total 
score of 23.00 and above were identified for 
raJslng breeding rams. Rams used for breeding 
were progeny tested and top four l'amS were 
selected. The demand for Malpura rams is 
increasing: fS8 roms were sold to the sheep 
breeders and developmental agencies. The over
all means for preweaning average daily body 
weight gain (ADO) ane! post-weaning ADO were 
103 and 54 g respeCtively. Annual luppingand 
lamblni( percentages on ewes available and ewes 
tupped basis were 94.73%. and 90.69 and 
95.73% respectively. 

Awassi is bred Olainly for Ulilk product ion. 
TIle crossbreeding of Mnlpura with Awassi was 
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started in 1994 for the improvement of mutton 
and milk yield of native Malpura breed at the 
CSWRl. Avikanagar. -Ibe crosSrred iambs cx
hihU"c] about. 16and 9% improvement ov~r their 
native counterpart" wHh resperl 10 6· "nd 12-
month body weighL reSpcclively. Simultaneous 
improvement exhibited In wool yield and quality 
is an a,Jelod advantage. It was concluded that 
Awassi x Malpura crosses can be dcvclopccJ as 
dual-Lype sheep for mutton and carpet wool 
proclucllon. 

At the CSWRI. AVlkanagar. Choklasheep are 
being improved for carpet wool production 
thl'Otigh seleCtiOllusingsclcclion inelex incorpo
mting 6·month body weight ami first 6-TClonth 
greasy fleece yield (GFY). Seleclion differcn I ia I 
of rams useel for breeding for 6-month body 
weight and C FY was 3.03 kg and 10 1 g respec
lively. 

At ARC of the CSWRl. Bikaner. Marwari 
shepp are being improved tluough seleCtion for 
carpet wool produclion. The elite ewes had 
higher reproductive efficiency. the percentage of 
tupping nnd lambing on breed basiS were 79.1 
and 88.7% for elite as against 75.2 and 81.2%. 
respecth'ely. for tester. The elit.e lambs had 
32.37 I' fibre diameter. 52.88% pure wool fibre 
as against 33.83 ~I and 54.81 %. respeelively. for 
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tester flock. The overall survivabilily was 95.3%. 
The elite flock showed promising results over the 
tester flock. 

At the MPKV. Rahuri. Deccani sheep are 
being improved through selection for mutton 
and wool production. The breeding of Deccani 
ewes can be carned out throughout the year. 
TIle overall age and weight at first successfull 
service were 544.89±38. 78 days and 29.00±0.77 
kg respectively. The overall service period and 
inter-lambing period were 186.52±6.99 and 
331.48±7.304 days, respectively. The annual 
tupping percentage was 99.5. whereas fertility 
and lambing on the basis of ewes available and 
tupped were 78 and 85.78%. and 80.39 and 
80.39% respectively. 

At the RAU. Bikaner. Magra sheep are being 
improved through selection for carpet wool pro
duction. Magra sheep produced greasy fleece of 
0.787:t 0.0097 kg having 37.5 p fibre diameter, 
4.6 cm staple length and 1.4 crimps/cm. 

At the Ai'\TGRAU. Palamner. Nellore sheep. 
and at theTNVASU, KaUupakkam. Madras Red 
sheep are being improved through selection for 
mutton production. 

Goat 
Existence ofhighvaIiabililyin goat breeds in 

growth, milkyield and prolificacy provides scope 
for improvement of goat produclion through 
selective breeding. Studies to increase goat 
production through seleclive breeding among 
Jamunapari and Barbari are in progress at the 
CIRG, Makhdoom. 

Highest milk production record of 
Jamunapari goat is 288.0 kg in 243 days of 
lactation period. 1\vinning rale has improved to 
53,49%), One ldd weighed 5.0 kg at the lime of 
birUl. HighesL 90-day milk yield of an improved 
Barbari goat was 192 kg and body weight at 12 
mon ths of age was 31. 5 kg. 

Goat improvement programme in the farm~ 
ers' flock for Jamunapari in its home tract, is 
being undertaken. The farmers' participation in 
the adopted village is highly salisfactory and 
su pe.rior bucks were provided to them for breed 
improvement programme. 

Goat population in village was found to be a 
h ighly changing phenomenon. TIle ratio of sold 
and purchas ed among adult females was 74:26 

R R~SE:ARC~ AC EVEMF\J"'S 

Muzaffarnagari Sheep 

The Breeding Project on Genetic Improve
ment of Muzaffarnagari sheep for 6-month body 
weight and first shearing wool yield showed 
encouraging results. The study revealed tre
mendous potential ,of the breed for mutton 
production. The 6-month body weight of lambs 
was 19.71 ±0.18 kg. and through selective breed
ing, the body weight could be increased up to 
30.19± 1.41 kg which is the best growth perfor
mance for any of the Indian sheep breed 
maintained under semi-intensive system of man
agement. Thus, an improvement of 52.9% in 
6-month weight within 10 years was achieved. 
As high as 36.S±0.9 kg body weight at six 
months with mean feed conversion efficiency 
(FeE) ranging between 14.01 and 20% was 
observed during the project. The breed showed 
more than 95% survivability better than many 
small ruminant species, during the last six 
years. Tupping percentage, breeding efficiency, 
fertility and lambing rate were high. Multiple 
birth up to 10% was reported for the breed. 
Ranking of 62 sires for 6-month body weight 
based on Best Linear Unbiased Prediction of 
breeding value indicated that some sires could 
increase the production of their progeny by 1.75 
kg. With such an excellent performance 
achieved thrcugh selection the flock is ready for 
recognition as strain of Muzaffarnagrl breed. 
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for over last 3 years. Besides other faclors 
outnow of adult females from brtcding tracL is 
an alarmlng cause for decreased population 
t,..nd of this breed in Its home LracL. 

P~a k hreedlng season fol' Jamunapari is 
May-June. In field unit. the concepUon raLe, 
kidding %. kidding rale. twinning and triplet 
percentage were 73.5%. 65%. 1.5. 53% atld 
6.1% respectively. The age at first kidding and 
kidding interval were ahout 723.0 days and 377 
days respectively. 

The leost-square mean for overall milk yield 
was 1.15:1:0.02 litres. whereas milk yields in 30 
and 90 days were 34.5 and 104.1 litres respec
tively. Body weights at birth and 3-month were 
2.85=0.03 and 12.79:dl.19 kg. respectively. 

Camel 
The leasL-squml' means of birth weight of 

Blkaneri. Ja.tsalmeri and Kachel" calves were 
38.0:<0.63. 36.2:1:0.84 and 34.5",0.85 kg. res
pc:cLiv"ly. The birth weight of Kachchi and 
Bikatlerf calvcs inoicaled improvement in birth 
welghl ranging from 1.7 to 5.0°A>. Breed. year 
and sex Significantly affected body weIghts at 6. 
18 and 24 months of age. BikEUlel'i camels 
weighed heavier as compared LO Ja.tsalmeri ami 
Kache"i camels. 

The body length avera!(e in Bikaneri. 
Jaisalmel i ruld Kachelli calves was 156.4:2.15. 
156.6:tl.91 and 151.3:3.61 em respectively. 
TIle age effect contl1buted Significantly. The 
average bea rt girth in 3 breeds In the same order 
was 166.5:1:1.53, 164.3%1.72 and 160.2:!:2.89 
cm respectively. Sex a Iso had Significant effect. 
The average height indicated significant conlri
butionofbreed. Jaisalmeri camels were taller"s 
compared to Kachchi and Bikaneri camels. 

TIle correlations estimated among body 
lengtll, heart girth and height were significant. 

TIle ave rage all nllal hair prodUCtion in 
Bikaneri. Jaisalrneri and Kachchi was 
1.252:!:0.137. 0.768:1:0.133 and 0.877:1:0.213 kg 
respeCtively. Bikaneri camel produced heavier 
clip followed by Kachchl and Jaisnlrneri camels. 
The breed and sex afCreted hair yield Signifi
cantly. Male camels produced more hair as 
compared to females. The average hair produc
tion was higher IJ1 camels of2-3 years followed 
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Jamunapari goats Yield 288 .itrGS of milk In 243 days of 
lactation 

by 4.5 and 1 year of age. The heritability of 
annual hair clip was 6.35:1:0.29. 

The average daily milk production with l;\vice 
a day milklng. at rul inlerval of 8 and 1 fi hr by 
mach.ine milking. was 4.04:1:0.06 and 3.69:t0.09 
Hues/day in Bikaneri and Kachchhi camels. 
Breed and parity had Significant effect on milk 
yield. Morning milk production dwtng different 
months of lactation was 14.0 lO 45.0% higher 
than eveIling production. Milk production indi
cated increaslng trend up to six months of 
lactation with an average production of 
5.22± 1.43 lilres/day. 

The comparison of daily milk production by 
using different milkin~ techniques lndicated 
hil(ller milk productlon under stripping of two 
teats method followed by four teats stripping 
simultaneously. Kachehi camels produced 
higher average daily rnilk over the Bikanert EUld 
Jaisalmeri camels. 
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Pig 
Research work under the NCRP on Pigs 

conllnlled lobe conducted at (i) Achal)'a N G 
Ronga Agricultural CnJversity. Tirupali. (ii) In
dian Vetennruy Research Inslitute. Izatnagar. 
(ill) Assam AgriC\1l1 ural University. Khanapal"a. 
Guwahall. (iv) • Jawallarlal Nehru Krishi Vishwa 
Vidyalaya. Jabalpur. (v) Tamil Nadu Veterinruy 
and Animal Sciences Univ ... sily. J(nUupakkam. 
and (vi) Kerala Agricultural University. 
MannuU1Y. The programme is aimed at COrl
ducting need-based research on indigenous and 
crossbred pigs with a view to improve pig pro
duclion under Indian conditions. Following 
seven ~enotypes were generale:d: 

• 

Improved Desi x Harnp~hiJ'e hallbl'eds. Desi 
x Landmcc halfbreds. Des; x Large White 
h~lfbrcds. crossbreds carrying 75% Hampshire 
inheritance, crossbreds canying 75% Landmcc 
inheritance, and crossbreds carrying 75% Large 
VVhile inheriLance. A crossb,ed boar (75% LWY) 

At Katlupakkam and Mann\1thy centres. 
work continued to hp. r.onducLcd on indigenous 
pigs. AVf"'rage litter size raised to weaning was 
5.2 at Kattupakkam and 6.6 at Mannuthy. A La<ge White x Des, crossbr.o sow with her litter 
Litter weights at weaning at these r.enITC':S were: 
36.51 and 45.3 kg, At Khanapara. litt.er size at 
bU'lh averaged 6,7 and 6.;; in ;;0% and 75% 
c rossbreds and litter size at werullng averaged 
6.1 and 5,6 In two crossbred groups. Litter 
weights at btrth were 6.1 and 7,1 kg and al 
weaning 51.9 and 55.8 kg. reo;pecUvely. Sim;
lady body weights at 16.24 and 32 weeks in the 
two crossbred groups were 16.0 and 16.3 kg, 
23.7 and 24.5 kg and 38.8 and 39.0 kg. ,'esp.c
tively. Efficiency offccd utilization was 1:4.45, 
Dody weights at lzalnagar at 16. 24 and 32 
weeks were 22.5, 42.0 and 59.0 kg respectively. 
At Tirupau. litter size was 6.6 and 7,9 at binh 
and 5.7 and 7.2 at weaning in 50 and 75% LWY 
crossbred groups. Litter weights at birth aver-
aged 6.3 and 8.2 kg and at weaning 49.3 and 
64.1 kgrespecUvcly. Bodywelghlsat 16,24and 
32 weeks iJ1 Ule two groups were 22,8 and 32.9 
kg; 39.3 and 40.7 kg; and 54,8 and 58.5 kg. 
respectively. Overall mortality in the herd was 
13,3%. 

Average dressed carcass weighl. head weight 
a nd b:lck-fat ililckness in indigenO\ls pigs al 



K.'"lttupakkam were 48.2 kg. 5.4 kg and 1.94 em 
respectively. . 

Average slaughter weights were 44.0. 69.2 
~nd 62.0 !<gat Khanapam.lr.atnagarandTtrupatl 
centres respecLively. Cru-casslength (cml. dress· 
ing perc-entage and back thlckness averaged 58. 
61.4 and 1.5 em at Khanapara. 67.1,'73.R and 
3.59 em at Izatnagar. and 71.5. 77.0 and 2.70 
em at Tlnlpati. 

Rabbit 
In broiler rabbits the t.arget weight of 2 kg 

was achieved on rullib. conecntrntf' and green 
feeding In 85.3 days 8.,I1;ainSl 93.1 days under 
conventional feeding. Average litter size at bllih 
nnd Iltter size at wewllilg were 6.4 and 6.1 
respectively. Overall productiVIty improved !)y 
achieving 3.5 kindling/doe a year and 6.1 kg 
weaning weight/doe III a year under semi-arid 
condition. Efforts are under way to inlroduce 
broiler rabb,ts under field conditions. 

At Garsa "tatlon. Angora crosses of Gennan 
(GA). Brilish (SA). Russian (RAJ. and theu' 
crossbreds GHR and GRA in reprodUCtion flocks 
proci1J(:cd 1124, 390, 39:>.. 257 and 420 g hair in 
five clips except GSR which was "horn four 
times. In wool production yield of flock was 
lllgher. Males of GA. !:IA. RA and GRA yielded 
546.430.381 and 417 gwool. and feroales 620. 
430. 417 and 487 g. 

Poultry 
The IWD and IWF strains were reproduced al 

theA.'<GRAU. Hyderabad. The birds were evalu
ated for their rumual eg~ producUon. The IWG, 
IWI I. IWI and IWJ lines were reproduced at tile 
CARl. Izatnagar. and housed in cages for evalu
ating their indivIdual egg production and other 
traits. At the KAU. MannutilY, tile IWN and IWP 
populations are being evaluated for egg produc
tion in their S.16 generation. 111e IWN and JWP 
populations were reproduced at ti,e GAU . Anand. 
The eM production recording of the parents Is 
being conlinued. 

l\t the UAS. Bangalore. the S.2 generations 
of the P!). I and Pb.2 eynthetic populations were 
rep,·oduced. TIle selected parents are being 
evaluated for their egg production. The com
mercial chick supply is being continued. At tile 
QUAT. Bhubaneshwar. the synthetic male and 

"2 

Broner rabbits suitable under field conditions 

female lines are being maintained. TIle female 
line is being evaluated for egg production. The 
male line birds have just completed 20 weeks of 
age and w1II be evaluated for their egg produc
lion. At thc PAU. Ludhiana. the Pb. 1 wld Pb.2 
synthetic populallons were reproduced. TIle 
selected birds are being maintained under re
stricted feeding. The egg production of Pb. 2 
population is being evaluated by hOUSing the 
birds in individual cages. At the JNKVV. 
,Jabalpllr. two dwarfing gene populations desig
naled as DBE and DAG are being evaluated for 
their egg production. The centre is also main
tainin~ a normal bodied malo line for producing 
commercial broiler chicks. At the CARl. 
17.<1 tnagar. the synthetic slrel1ne and synthetiC 
damlinc are being maintained. The hatching 
programme has been completed wld tile se
lected birds are being subjected to feed restric
tion. The syn thetic dam line birds we,'e housed 
i.n individuiil cages and their egg production and 
other tralts W'e being uteasurcd. 

At the PO on PoultlY. a laye!' randombred 
control and a broUer randombrcd conlrol are 
bein/( maintained. The layer randombred con
trol Is being evaluated for egg production ruld 
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oUler traits. The broiler randombred control 
hatching programme has bcen completed and 
three hatches taken. They are being grown 
underfeed restriction. At Ole gcrmplasm cenu·e. 
Ole Pb.l meat population and!WH, 1''''1 and IWK 
layerpopulations are bel ng mnintained. The Pb. 
2 layer populaUon has been reprodnced . Hatch· 
ability was 700Al on tolai egp,s 5et and 86.4% on 
fertile eltlls set in Ole Pb.2 pOPUlaUOI). TIle Pb, 1 
population is being reproduced . 11lree hatches 
have been obtained and the remaining hatch,·" 
are at varions stages of incuhation. 

The layer populations have all been houscd 
In cages anrllhcir egg production is beingevaJu· 
ated. TIle Directorate is also maintaining lines 
with ~aked Neck gene whJch are heing e\·al,,· 
ated for egg production. The population carry· 
ing dwarfing gene is being expanded. FiVe 
hatches have been produced. The dwarf females 
have been sepw'ated and are being subjected t.o 
feed restriction . 

The hen housen ann hen day number of eggs 
up LO 40 weeks of age increased by 12 and!:l eggs 
forlWG.lland8eggsforIWH,14wld6eggsfor 
IWI, and 6 and 3 eggs for IWJ respectively. The 
genetlc gatns per generation averagerl over 21 
cycles of selection ranged from 1.3 to 1.96 eggs 
in differenL populations. The improvement lJl 
egg weight at 40 weeks o( age ranged from 1.02 
to 2.40 g in differenl populations. SignificanL 
improvement was also achieved in the I{lHpopu, 
laLlon under selection (or part period egg mass. 
Response was 81 g higher compared to prO\~ous 
generation. ILI-80 layer developed and released 
by the Institute topped Ole Random Sampl~ 
Te"t, Bhuhan.shw8r. The hen hOllsrd and hrn 
day egg production was 251.3 and 263.9 e~ 
respectively. TIle average (eed consumption 
was 106.6 g/bird/day. The feed consumed per 
nozen of eggs was 2.247 kg and margin of profit 
Ovcr feed cost was Rs 38.54/bird. 

In broilers. the reali7.ed genetic gains per 
generation for 6-week body weight of male and 
female progenies were, respectively. 56 and 51 g 
forSML-1.17and lYg for OUt\P. 39 and 33gfor 
S:ML-2 growlh li,,!:. and 28 'mrl 21 Ii for SMIr2 
mdex line. TIle broUer stocks contalninl( Naked 
Neck gene performed better Olan i11e normal 
broilers Irrespective of season. The superiority 
was more marked in summer compared to win· 

'r, although, absolute body weights were higher 

MA 0 RE'SfARC i ACHlrVE>'(-NTS 

Naked nock produces 8995 of good quality 

Aseel birds are being studIed for ovQrall perlorma.I"ee 
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in winter compared to summer in both the 
stocks. lBl-!)l broilers. developed and released" 
by tile RSBT. Gurgaon. achieved a body weight 
"fmore than 1.500 gwJth a feed efllciency ofZ.! 
at 6 weeks of age; and 1,860 g body weight with 
a feed efficiencyofZ.3 at 7 weeks of age. IBI-91 
broilers also excelled at tile entries participating 
in the same year with respect to viability which 
was about 97% up to tho. end of the test period. 

Comparative evaluation ofKadaknalh. Na
ked ~eck. Frizzle and Dahlem Red reveated that 
Dahlem Red although matured late produced 
more numberof eggs (78.67 eggs) up to 52 weeks 
of age. Least egg prodUCtion of 57.48 egp,s was 
recorded for Naked Neek stock. Average annual 
eggproduction was III eMS both for Kadaknath 
and Fri7",1 •. Egg weight was highest for Dahlem 
Ro.rI anrtlnwest for Kadaknath both at 40 and 52 
weeks of age. Naked Neck and Frizzle fowls 
produced significantly heavier eggs thnn 
I<adaknath at both ages of meaSlIrement. Pure 
indigenous slocks excelled theIr crosses Witll 
respect to fertility and hatchability. Fertility 
unproved when Dahlem Red was used as a 
female parenl in lilt! production of crosses. On 
the other hand. hatchabllity on {erUk eggs was 
higher when Dalllem Red was used as male 
parent. Stgnil'icant differences were observed 
among the indigenous breeds for body weight at 

Kadaknalh males shewed high fo.ot index 
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all ages of measurement. Crosses excelled pure 
strains for growth rate. indicating presence of 
heterotic effect. Trend remainf[d the same for 
shank length and keelleuglh. CMt (ccl!rrncdi
ated immwle) response and PI (phagocytic in
dex) were higher {or KadaknaUl compared to 
Aseel. PI was higher at tenth week than at 
other ages of measurement. Sex differences 
were observed for phagocytic aeUvicy and eMI 
response. Males had higher foot index value", 
U,an females in both Kadaknath and Aseel 
breeds. but the l'tvcr"c trend was observed for PI 
values. 

QuaU 
In quails a complete <iiallel cross Involving 

MTQ. GLQ. SLQ and KLQ lines was undertaken 
to evaluate the performance of the"'e lines in 
crosses. The crosses In general excelled the pure 
lines for body weighl at 4 weeks of age. dressed 
weight pe"centagc and varions cnt up parts. 
Cross progeny resulting from GLQ as male line 
amI MTQ as female line performed better com
pared to other cross combinatiOns studied. Age 
exerted significant influence on total R..'1A and 
protein contents of liver. RNA content of blood 
and DNA content ofliverwere also inOuenced by 
s<".x. 
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Mllhun 

A survey conducted over 2.000 heads 01 mHhun population. comprising bolh sexes 01 all age groups. revealed 
that mostly two types 01 milhuns ore available in Ihe Norlh·Easlern Hills Slates. They ara easily recognizable on 
Ihe basis 01 body conlormalion. body weight. colour and slructure 01 horns and forehead. Tha growth and 
developmenlol hom are quite distinct in both types. Mllhun has been classlfted into "2 breeds viz. Arunachalaes 
and Nagamees. on tha basis 01 habltal and place of existence. Their characteristics have been identilied. 

--------
·Characteristics 

Homstraet 

Average adult body 
and weight 

General utility 

Body conformation 

Average body measurements (em) 
, "'lale 

Height 
Length 
Girth 

·Female 
Height 
Length 
Girlh 

Forehead 

Horn 

Colour 

Breed type 

Boleng. Ying Kiang and 
Pangin area and other pariS 
of Arunachal Pradesh 
It Is smaller in size and tighter 
In wetght. approximately 
batween 350 and 400 kg 

TIlls may be good for dual· 
purpose (milk and beef) 
It has deep shorl and 
compact body 

13Q±7.2 
142±8.31 
t90,,9.15 

109±l\.OS 
122±7.23 
176%8.89 
Broad and flat. The upper 
ridge is quite prominent, 
particularly in male 

Hom emerges Irom the top 
of the poll and extenas on 
the side. It is stumpy with 
$hal]) tapering end. 

II has while patches on the 
body; coat cover piebald is 
quite common 

Nagamees 

Zunhaboto in Nag_land 
and Ukhrul District in 
Manlpur 
It is heavier and weighs 
approximately between 
400 kg and 500 kg; bulls 
are still heavier 
This may be good 
torbeel 
It has tong and 
massive body 

135%8.4 
147±10.23 
198,,10.24 

117",7.67 
130,,8.47 
185±9.S3 
Broad and 1I0t. 
However. the 
ridge Is comparattvely 
less prominent 
Hom emerges lrom 
the top 
01 the poll ana 
extends on side. It Is with 
thicker, tapering with 
blunt end 
II has black body 
coat cover with 
rare piebald 
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Animal Genetic Resources. 

Development of Database on Breed Charac
teristics and Geographical Distribution of 
EconomicaUylmportant Domestic Livestock 
[al Livestock census data of various stales 

and Union TerritOries for the years 1990 
and 1992. were added to the C<lmputcr 
databank for all domesticated species. 

(b) A databank on animal genetiC resources 
was developed all indigenous breeds of 
Uvestock [or recordillg their status. man
agement practices. phySical characleris
tics. performance traits and breeding farms. 
The available information on all the indig
enous breeds of cattle was compiled and 
estimates obtained for various trails. 

Survey. Characterization and Evaluation 
Breed survey conducted in 56 villages of 

Agra and Etawall diStricts of Ullar rr'1desh. 
revealed that 7 villages of the tracl were without 
Bhadawari buffalo. '!\va villages one each in 
Bal, and Chakarnagar blocks had 20 and 50 
Bhadawari buffaloes. Th~ population in the 
other villages varied from 2 to 5 animals. The 
estimater! population of lhe breed based on the 
pilot survey was 37,700. Th. survey conducted 
on 216 households revealed that 8Cl¢,j, farmel"! 
were rearing buffaloes for milk production and 
20% for draught purpose. The average fat and 
SNf were 7.14 and 9 .57% rcspp.ctively. 

Morphological investigations and cytogenetic 
studies revealed that Siri cattle are Bos indiclIS, 
Observations on sorjo-economlc status of yak 
fanners. animal husbanclry practices. types of 
yaks. body measurements. production. repro
duction porformance both underoFganized farms 
and farmers' herds. were recorded under pilot 
survey on yak of Arunachal Pradesh. The aver
age milk fat of yak ranged from 4.40 to 7.00%. 
Yak butter showed a high percentage of palmitic 
acid which was the highest among all ruminant 
species. 

Cytogenetic Characterization of Farm AnImals 
Cytogenetic Investigation on guineafowl 

showed mean slste,- chromatid exchanj;(e fre· 
quency of 1. 71/ceU 01 0.85/cell a generation. 
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Breed survey has been condUC1ed for Bhadawarl bu11alo in 
ItS home tract 

A pilot surve~' on characterization of Klnnauri yak was 
conductod in Sangla Valley, Himachal Pradesh 

The nucleolar orgaruzers have been located on 
one pair of microchromOSOllltS, 

Molecular Genetic Characterization of Farm 
Animals 

Mokcular gcnet ie characterlzauonwas done 
at (lSI-caSein In Sahiwal (62), Tharparkar (25) 
cattle and Murrah buffaloes [68). ASPCR poly
morphism of bovine (I, S I-casein locus for Band 
C variants was Identified and SI-casein geno
types of these animals were determined at this 
locus. Gene frequencies of SI-casein B and C 
alleles among Sahiwal. Tharparkar cattle and 
.Murrah buffaloes were calculated. B allele had 
lowp.r llnd C allele higher frequency among the 
animals scrct:lH.:d. These findings are in con 



trast In the gene frequencies of U)e Band C 
alleles reported amonil: taurus catOe. 

Immunogenetic Characterization of Farm 
Animals 

Mliliun blood group system closely resembled 
that of cattle mnic:aUng iliat bot!) are closely 
Tclaleu. 

Yak and catlle erythrocyte anUgens/blood 
grouJI syslelll &J'e also similar. 1\vtnty-n1ne floLA 
(hovinc Icukocylic anligen) alleles were identl-' 
lied. BoLA alleles are controlled by dosdy 
Ihlked genes. 

Goat 
Blood samples of Ma(wari (50). Kutchi (!'iO) 

and GanJam crosses (25) weTe analyr,ed for 
haemoglobill polymorphism on starch-gel e1ec
I rophoTcsis. So far blood samples of 9 breeds/ 
genetic groups have been analY7.ed. Three geno
lypes Hb M. Hb-AB and Hb-DB were observed 
011 SLar ch gels. Nlele Hb waS at lower frequency 
ranging frotn 0.1:12 to 1.0 in different breeds. 
Rare allele Hb was at lower frequency (0.04). 
Fasler allele Hb was found in one out of 38 
Bar'bari kids. Frequency of Hb allele was com
pamtively higher (0.18) in Ganjam crossbreds, 
Allele Hb was having belter adaptive signifi
cance. 

Saalples of Morwari 135) were analyzed for 
Lransfen'ln polymorphism using conWluous 
buffcrsyslem in starch-~el eleclrophoresis, Only 
lwo phenotypes. viz, Tf-AA and Tf-DB. were 
o])served on slarch ~els. Frequency of Tf was 
higher (0.86) U1<111 U1at ofTf allele (0.14). 

T~~hni'lucs of exLraclion and pu l1fication of 
DNA from blood wcre standardized to study the 
vanabUily at genomic level. Blood was collected 
using heparin and cells were lysed with lysiS 
buffer (Ins/HCl. EDTA. NaCI. SDS and prolein
ase K), DNA was extracted using phenol/chlo
roform/Isoamyl alcohol and punOtd a(:('ordlng 
to standard protocol. 

Camel 
DNA polymorphism 
Blood samples wele collected. and camel 

.... orn;C' DNA was isolated anti purified. The 

Gulnealowl and chicken have similarities with respect to 
immune function 

PCR technique was carried out for random 
alllplificalion of polymorphic DNA. Eighteen 
primers were tried. out of which two rntUe 
primers 'were reac:liv~ in camel (1.065 and 1.127). 

Gulneafowl 
IUlIllwlogenetlc studies in the guineafowl 

stocks revealed widespread indMdual voriaUon 
for irmllu lie syslem paramelers like phagoL'YUc 
Inncx. wing-web index and complemenllevcl in 
serum. Variation between ages was highly sig
nillcantfor haemolytic compl~ment l .. v<!ls. How
ever, difference betwf"f'n sexes and varieties was 
not significant. Heritahility eslimales for 
immuno-funclion traits ranged from low to 
1110c~ralc. Data suggested distinct stmilarities 
hetween gUineafowl and chicken with respect to 
immune flmr:tion . 

The diploid chromosome number ranged 
from 70 to 76 in gUin<aJowL OUl oftl1ese 8 pairs 
were macrochromosomes including sex chro
mosome and rest of the pairs were 
mlcrochromosornes. nle firsL. second. fOLUth 
and fifU1 chromosomes were paired. whereas 
tl)ird. sixth and sevenili chromosomes werc 
acrocentric. The sex chromosome 'Z- wO,S meta
cenLriC whereas "\V" was small and ncroccnlric. 
The sister chromatid exchange varied from 0 to 
3 melaphase spread, Only 1 pair of 
microchromosomes has nucleolar organizer 
region . 
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can be conducted by llsingcommon tap-water of 
va..ryi.n~ pH range and the slicks coated \\'1U1 the 
reagents can be stored at least for six months at 
4°C. Further a microplate-ELISA for the detec
tion of circulating immune complex in equine 
infectious anaemia (ElA) pOsitive horses was 
standardized using C 1 Q component of human 
complement. 

An immuno-peroxidase assay and immuno
fluorescence assay were developed usin~ the 
relevant monoclonal antibodies for deteclion of 
rinderpest virus/ SHV-1 in infecled cell-cul
tures. 

Immunoprophylaxis 
A lhermostable rinderpest virus (RPV) which 

grows efficiently at40"C has been developed by 
ulilizing the vero-celi-adapted tissue-culture 
rinderpest vaccine (RBOK) strain currentlyused 
world over for rinderpest vaccination. This 
thermostable virus was characterized antigeni
cally by immunoperoxidase test and ELISA uti
lizing rinderpest hype rimmune serum (HIS) and 
RPV monoclonal antibodies with and without 
detergent (SDS,tri toll x 100) treatment of the 
virlls. Both HIS and monoclonal antibodies 
reacted with lhermostable RPV confirming the 
multiplication of RPV at 40 'C. 

The IBD virus isolated fronl thc ou lbreaks 
occurring in various parts of the country on 
characterization was identicallo British 52/70 
(classic) strain or to European veJyvirulenl ISO 
virus strain. The thermostable ISD vaccine 
candidale strain developed at lhe IVRI was safe 
and potent. 

Field trials of polyvalent bentonite-gel adju
vant FMD vaccine conducted at six-month 
interval in organized dairy farms were hi~hly 
satisfactory in cattle. sheep and goats. Concen
trated polyvalent mineral oil-based FMD vac
cine devcloped for pigs was also supplied to field 
use. There was no untoward reaction in preg
nant animals. All vaccinated animals were 
prolected in face of outbreaks in cattle adjacent 
to piggeries. 

To exploit the immunological method of con
trol for ticks attempts were made to immunize 
crossbred animals against important tick spe
cies. The animals imm unized wilh tick of 
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Boophil:lts micropllls were conferrred with sig
nificant protection against challenge infesta
tion. Western-blot studies dentHied two anti
genic proteins of 105.4 and 92.2 kDr which are 
also found in the lanTal stages of the' lick. Tl}.is 
larval stage may be exploited as vaccine. 

Babesia bigemina vaccine was further pro
duced by MASP culture technique. It was used 
[or experimental immunization studies in cross
bred calves @ 5 ml equivalent mixed with 3 mg 
saponin oil A. The dose was repeated after four 
weeks. These calves are being monitored for 
immunological responses. 

Basic Research 

Characterizaiion oj monoclonal antibodies Lo FMD 
virus type Asia-] 

Studies on development and characteriza
tion of monoclonal antibodies against FMD vi
rus types were continued. Monoclonal antibod
ies (32) to type Asia-J vaccine strain Virus were 
charactel;zed using enzyme immunoassay and 
neu lralizauon tests based on various laid down 
parameters. Using the characterized mono
clonal antibodies raised against Asia-J vinls. 
isolation and characlerization of monoclonal 
antibody resistanl mutanls (MAR) revealed the 
presence of 4 different neutralizable antigenic 
siles conlainlng 7 distinctneutrali,mhle epitopes. 
All the four sites were sensitive to proteolytic 
cleavage by trypsin and depending on native 
conformation of the virus. Mab profiling studies 
of 47 jsolates (1986-1995) of type Asia-I showed 
minor anligenic differences at some of the Mab
binding sites. But all of them were found to be 
related to vaccine strain in sandWich ELISA 
using polYclonnl serum. Overall. the study 
revealed antigenic complexity of the virus. This 
is the first attempl demonstrating of anOgenic 
sites of type Asia-I virus using monoclonal anti
body-reSistant mutant. Th!s information will 
elucidate the phenomenon of escape mutants in 
the field in the actual infection of animals. 

Monoclonal antibodies raised against sub
type A 22 FMD virus and guineapig serum 
against synthetic peptide representing 136-151 
and 136- 157+ 200-213 region ofVPl polypep
tide were ch aracteJized to understand the anti~ 
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geruc make up of thc virus. Five neutraJlzin~ 
Ylabs were 1Ised. Mutants isolated could not he 
lltutrali"ed by respective Mabs used Lo Isolate 
them. TIle mutants againSt anUpepLlcle 136-
151 sel'LIlu,could be neutralized by homologous 
Serum only at hij!hcr concentration. (-Iowever, 
bovi nevaC'cinal(.'u serum ::;howed stronger affin
Ity for all Lhc mu(a"ts III ELISA and also could 
neutralize them LndJcaling the presence of other 
T1cutralizable slte(sJ other than li.osc defined by 
Mab or anlipeptide 135-151 guuleapil( senlm on 
the surfare of F:'¥ID A 22 viruS. 

'1110 commonly shared anli~ell by all Lhe 
FMD virus lypes is virus-lnfection .. as.c:;ocialcd 
ant igen f\o1AJ . The antibody al(alnsttllis antigen 
develops in lile arumal in tile evenL of exposure 
and replication of F).1D vi r\lS itTesp~("'1 1\1(': or the 
type involved. To lise this pa.rticular }Jhcnool
enon and develop ascreening lest. a panel of five 
monoclonal nntibodicS (0 virus-infecuon-asso
clated (VIA) antigen were characteri7.ed. All Ihe 
Mabs failed Lo neutralize the infeetiv"y of Lhe 
viru::) of all the fout' types ami tllso remairlcd 
lIo11-reacllve w.tll 146S and 128 anugens. ThiS 
showed the speclficily of the monoclonal anti
bodies raised in tile Jaboraloty. To devdop a 
screenlng lest. \1(111 spf>C'ifir 10 VIA antigen waS 
selected "nr! user! in the slamJardizaUon of 
inrlircc:l compcliLiOIl ELISA uSin,l:1: avidJn-biotin 
system ineorpOratinl!. kno\~n positive and nega
li\'C callie sem as comrol. Post-infected oallk 
sera (600J collecLed from 16 en Ive.< experimen
tally lnfected ,,1tll fOil I' serOI)'PeS wen' tcsLed to 
select Ule cut offvaJue for ded('ll;ng an II nknown 
sample as poslllve!negalive for the presence of 
'VII\ antibody, VIA anlibocly could be delected as 
early as first week following infection. reached a 
peak alfoLlrlil week and persisted at a very high 
level till 51 weeks. Mah .. hm:;C'd (:mnpdiLioT1 
ELISA wa~ suhsrqllenlly uscd for screening of 
random serum samples. A tOLai of2.175 caltle 
sera were tested. of which 90.8% wert positive 
as agalltSl sheep sera (145) 88,9% and ~oal (70) 
58.6% foranlihodicS lo VIA antigen. Overall. tile 
VII\ antibody free stalus eOllld h" identified in 
9.2% of the cattle 11.1% sheep (145) and 41.4% 
goat (70) sera lested, The assay system devel
oped could be used for larl(e-scale screening Lo 
know tile exlent of prevalence of FMD III large 
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population. vaccinaUoIl d"facacy ill the neld b}f 

monitoring reduction ofnurnberofVIA positive· 
animals. and scr~('ning of t1nimals c1eshm:d (or 
slaughter for export of meal. Furlber sludies arc 
continul.ng to develop a rcc()rnhinan\ product of 
VIA antigen. 

Sh,di~s were unde,·taken to quanlify the 
whole virus particle (14G5) using nelllraliwlg 
monoclonal anUhociif's agaJnsl reference vac
Cine strain . These monoclonal antibodies were 
specific for 146S pru Uc1e ou1y and wcre not 
rcnc\ive to trypsin cleaved 12S antigen or dis
rupted virus anUgcn/p:1rlir:1es. In sand\\'ich
ELISA, the Mabs were used either as capture 
antibody or detecUng anlibody and optimum 
dilutions were determined fo,· bOU1. TIle assay 
syslem drveloped was speCific for detection of 

. 146S pru·Ucle in prcsence of 12S ruld try psin 
cleaved virus p<JrlklC',s. Presence of 1ZS anugen 
and disrupted virus anugen/parlicle din not 
alter U1~ specificity of Ule tesl system. TIle 
standard clu'vesfor 14GS as.c:;essment \Vel'e COI]
slrucled for all the f011rvinJs serotypes. Assess
ment of 1463 in cell-cullure harvesl, tong"'" 
cpiLhelium samples alllJ vaccine elules wel"e 
subjected to quantificaliou Hs:say and the re .. 
sulLs were .xtremely encouraging. 111e tesl SYs
lem developed in the labomlorywas sllitabk [or 
speCific uetcci ion nncl quanUfication of 146S 
particle present jl) tissue-cullure hanr('s1 des
Lined for vaccine produCLIon. This lechnology 
can be fruitfully uWized by nllihevacclne maHU
facturers jn the 4ua1ity :1SStiranceof lhe anLigen 
al V,\J;OUS sla_.q;es of producUon of VClC(:il1C' ann 
lb. finished product. 

Under lbe AleRP on Blood Protista a con
tinuously replicallllg cell-line of bovine 
lymphoblastoid cells infecled with 
macrosehizon ls of 111eilerio onrlulata (Pa rbhan] 
strain) was maintuiIlcu in tissue-culture me
dium. The cell-lines have already replicalcu for 
mOrc lban 500 nnys. TIle harvesl of infecled 
Iymphoblasts was used lor antigen preparaUoll 
and ;jlso <,ryoprr.sen,·ed in liquid nil rogen. 

The rneUlodolog_v for halves\ing piroplasms 
(If T. annalata fre.e from host erythrocytes was 
s[andarn i,,·d. Thc soluble lysate of purilled 
piroplabnlS was prepared by sonicaUon. The 
soluble lysale was fraCliomllen in SDS-PACE 
and then iransblolled. TIle polyclonal anUsem 
of catlie immunized Nilh ]l,'e nttellualcd 
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macroschizonts recognl7.ed four protein bands 
aL 28.5. 32.5. 42.5 and 47.0 KDa levels. TIlese 
were not shored by the normal bovin~ e1)1hro
ryles. The peptide bands of nonnal bovine 
erythrocyte stroma r"nged between 39 8.Jld 234 
lilla. 

The whole cell lysate ofbovinc Iymphohlast!; 
infeeled with macroschi1.on ls ofT. unrtulaLu wo.s 
fractionated first into differenl prolein fracUons 
by using various per cent salul'aLion level or 
ammOnium sulphate. nwse VfJ1;OUS protein 
fracUons wert" rurlher suujccLcd lo st:pa.raLion 
into peptides by SDS-PAGE. Four major pC'p' 
tide bands at 32. :JO. 66 and 105 KDa levels were 
obtained in 70% ammonium sulphale (I·actlon. 

The resuiLs offractions of purtfled piroplasm 
and soluble macroschl.zont prot~in indica Led 

that 32.5 KDa protein is " ('onnIlOn protein 
antigen to both piroplasm and schizont. 

Studies conducted at the NRf; on EqUines. 
on the 4uOllUOcation of IgA. IgM. IgG(abc] and 
IgT isolypes in F:IA-positive horses using single 
radial Immunodiffusion lesl iJldicated a lise in 
tile concentration of IgG (abc] and decline iJl 
11(Crr1 levels suggesUng that hyper gamrm.l.globu
lin obsclVcd in ElAis mainly because ofincrease 
in the IgO (abc] antih(lcli<:s. 

Antl -Idiolypcs developed against the EIA 
viral anugen inhibited the rea('Uvily of EIA
positive sera and competed with the nnugen for 
antibodies in e()mpcULlve ELISA. n,e anti 
idioLypc 455 could be used successfully for Ule 
detection of EIA anliboclics in honoes ill ELISA 
tesl. 

Cost-effective Treatment of Some Ailments 

._ RlIpracondylar hacllJre of femur immobilized with 110m plate (radiolucent) 
a"d stainless SCrewS. Note tho normal fracture healin9 on day 60 

... A d09 bearing nermal weight on fractured limb 
after 30 days of treatment 

l· 
I 1. ~'eq.uor'tial radk>graphs 01 olecranon fr~(:~ 

Gross photograph of the fem ... r ture immboliz&d with calcanous screws, 
showing supracondylar fracture immediately (a), 30 days (b). and after 60 
immobilized w~h hom plate days (c) of immobilization 

At the IVRI, Izatnagar. cost·effective techniques were developed for tho troatment of ailments 01 
musculoskeletal system. nerves and bone fractures, and these can be used for their management under 
field conditions also. Internal fixation among different techniques. which were evaluated, trans articular 
intramedullary pinning. horn ptate and stainless-steel bone plating were suitable for the fixation of 
supracondylar fracture of femur. olecranon fracture of ulna and fracture of oscalsis respectively. 
Simultaneously pre·emptive use of ketamin given epidurally was useful in the management of post· 
operative pain anrl stress in fracture cases. 

Another major success was achieved in tendon reconstruction. Different grafts and implants. viz. 
aufogenous tensor fascia lata, autogenous dermis and carbon fibres were successfully used. The 
carbon fibres. however, proved superior In the repair of tendon defects measuring more than 5 cm. 

IIIAJOR RESEARC~ AC lIEVEIllENT' 14~ 
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Animal Nutrition 

Cattle and Buffalo 
The phytoestrogenic content, a toxin that 

may affect the animal reproduction efficiency, is 
highest in berseem (1,079.11 ppm) followed by 
lucerne (460.55 ppm). Maize, guinea grass, 
mustard, hybrid maize, oats, sengi, cetronella 
etc. had less than 100 ppm of phytoestrogens. 
Thus, berseem one of the best leguminous fod
ders, should not be fed ad lib. to the animals. 

Mimosine, an amino acid derivative present 
in Leucaena leucocephala. gets broken down to 
toxic forms, viz. 3,4 or 2,3 dihydroxypyridone 
(DHP), in rumen. The microbes present in the 
rumen of Karan Swiss cattle can degrade it to a 
non-toxic constituent by third week on gradual 
adaptation. At the NDRI. Karnal, the inoculum 
technique was developed by which this ability of 
the microbes can be transferred to other ani
mals. The inoculated animal gets adapted to 
leucaena leaf-meal within five days of transfer
ring the inoculum. 

Formaldehyde treatment @ Ig/lOOg crude 
protein (CP) increased the bypass protein (UOP) 
value of groundnut-cake from 14.37 to 29.08% 
and of mustard-cake from 8.09 to 16.91%. It 
also reduced the aflatoxin level of groundnut
cake from 1.92 to 0.6 ppm and marginally 
reduced the glucosinolate level in mustard-cake 
from 4.41 to 4. 16%. The feeding of treated cakes 
resulted in significant increase in growth rate of 
kids over untreated groups, which could be 
attributed to the synergistic effect of bypass 
protein and detoxification. 

Feeding 20% more protein to crossbred heif
ers resulted in increased growth rate and im
provement in digestibility of nutri~nts. Puberty 
occurred at 618.60 days in high-protein fed 
heifers. Mean LH concentration, frequency of 
LH pulses/6 hr and LH release after LhRH 
injection was higher in high-protein fed heifers. 

Glucosinolate content in mustard-cake de
creases its palatability. Its treatment with 2% 
CuSO 4 solution @ 500 ml/kg cake followed by 
drying-at 60' C decreased its glucosinolate con
tent (127.0 to 79.07 m mol/g) and increased its 
Cu content. Feeding of treated cake improved 
its palatability in kids over those on untreated 
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B~~seem should not be fed ad fib. because 
of its phytoestrogenic ~~tten~ ~ 
Cross species inoculum technique t? ad?pt 
ruminants on Leucaena leucocepHllfa diet, 
developed 

Formaldehyde treatment of cakes proved 
doubly beneficial for ruminants 

Heifers on high protein diet showed in
creased growth rate and early onset of 
puberty 

Copper sulphate treatment of mustard
cake improved its palatability 

Grainless diet developed for livestock 

Exercise along With bypass protein feed
ing improved seminal attributes In bulls 

Khejri leaves mixed with urea-treated mus
tard straw formed a scarcity ration for 
adult sheep 

Sheep manure, 200 g urea and 240 g DAP 
improved yield of grassland forage 

Perennial grass, lucerne and sweet clover 
increased forage production in native 
pasture, under ralnfed condition . 

Fabrication of oesophageal cannula and 
surgical technique for fixation in sheep 
perfected 

Animals meet their protein requirement by 
selective grazing 

Defaunation of rumen improved perfor
mance of goats 

Prepartum supplemental concentrate feed
ing improved birth weight of kids 

Milk from mustard-cake fed animals safe 
for human consumption 

Jack fruit in ration reduced the cost of 
production of pigs 

Pearl millet and sorghum are cheap 
sources of energy for broilers 

Protein quality and not protein quantity is 
critical for meat-meal evaluation 

Neem-kernel-meal proved to be a rich 
protein source for layer birds 

Diet with 2% fat good for quails in summer 

Fungal fermentation of quail droppings 
improved its nutritional value 
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cake. However, supplementation of concentrate 
mIXture containing untreated cake with a herbal 
sweetener did not influence the palatability. 
Feeding of treated cake did not influence the 
nutrient uWization and growth performance 
during a feeding trial of 28 days. However, Cu 
balance and feed efficiency improved signifi
cantly. 

To spare cereal grains for human consump
tIon, studies on either low grain or grainless 
diets with various species of livestock revealed 
that crossbred calves and milch cows may be fed 
on diets containing little or no grain with suffi
cient vegetable protein source and cheape\ 
bypro ducts like wheat bran alongwith com
monly available roughages (wheat straw) in, 
calves and green fodders (berseem/oat/maize) 
in cows to sustain growth rate of 500-600 g/ day 
in the former and around 10 kg milk production 
in the later. Methane production did not in
crease even on high roughage diets. Com
pressed-feed block preparation was standard
ized and tested for feeding during scarcity. Feed 
conversion efficiencywas better in the defaunated 
animals. HPLC procedures were developed for 
the separation and quantification oflantadenes, 
the hepatotoxins in lantana plant. The mobile 
phases developed give baseline separation for 
most of the lantadenes. In addition, the noxious 
plant E. adenophorum present in the pastures in 
the region contains toxins that are sequiterpenes 
in nature. Ageratum sp. poses a lot of problem 
to the grazing animals in the pastures and 
bunds in the arable land, and contains 
chromenesasthemajornoxious/antinutritional 
factors. ' 

The fungal strain Aspergillus niger Van 
Tiegham was used for more detailed studies of 
biodegradation of tannins in forages. The enzy
matic system responsible for tannin degrada
tion is very tightly bound to the micellial mass. 
This strain degrades tannin very fast and holds 
potential for biotransformation of hydroly·sable 
and condensed tannins both of which have a 
number of harmful effects in ruminants. 

Anonconventional concentrate mixture con
taining urea and molasses up to 4 and 20%. 
respectively. along with deoiled nce bran supple
mented with minerals and salt and sorghum 

MAJOR RESEARCH ACHIEVEMENTS 

Balanced Concentrate Rations for Dairy 
Cows Using Locally Available Feeds 

At Nadia. Maldah and Murshidabad dis
tricts in West Bengal, mustard-cake, nce kura, 
rice gnt and pulse chuni as byproducts of their 
main crops are produced in fairly good amount. 
At the Eastern Regional Station of NORI, 
Kalyani, a balanc~d concentrate ration was 
formulated using these feed ingredients as 
follows: 

Mustard-cake 38 parts 
Rice kura 30 parts 
Rice grit 15 parts 
Mung chuni 15 parts 
Lime powder 1 part 
Salt 1 part 
Calculated values of OCP and TON of the 

ration are 16% and 55%, respectively, on dry
matter basis. 

A balanced concentrate ration was also 
formulated using the locally available feeds in 
Birbhum and West Olnajpur distncts of West 
Bengal. The composition IS as follows: 

Mustard-cake 
Rice bran 
Rice gnl 
Gram chuni 
Salt 
Lime powder 

38 parts 
40 parts 
10 parts 
10 parts 
1 part 
1 part 

Calculated OCP and TON of the ration on 
dry-matter basis are 16% and 64% respec
tively. 

On-station feeding trial on crossbred lactat
Ing cows revealed that these 2 rations can 
sustain the milk production of 3 to 8 kg/day 
without affecting their health. Both the rations 
have been released for popularization in vil
lages. 
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.... 
Dry matter intake (g/day) and growth rate (g/day) of faunated (+P) and defaunated (-P) g01~s 

Basal ration DM intake (g/dry) GroJJih ratei (glday) 

-P ~ +P 

Green ficus leaves 130.66 

Green Azadirachta leaves 11945 

Barley straw+dry Leucaena 171.74 
leaves 

. Pigeon pea straw 94.39 

silage offered ad Lib. reduced the cost per kg gain 
up to 30%. Morin, a toxin present at a level of 
19% in mahua seed-cake is not degraded by 
oxidizing agents thus excluding the possibility 
of using such agents in the detoxification pro
cess. 

A survey of existing feeding practices in 
Hisar district, revealed that buffaloes were in 
short supply of certain essential minerals like 
Zn and Mn. 

Exercise along with bypass protein feeding 
in Mehsana bulls, improved sexual behaviour 
traits and seminal attributes. Quantity of se
men was better in monsoon season, whereas the 
quality was better in winter. 

·Sheep 
Adult sheep were reared successfully on 

grainless diets without any adverse effect on 
nutritional performance. KheJri (Prosopis ciner
aria) leaves mixed with urea-treated mustard 
straw in a ratio of25:75 formed a scarcity ration 
for adult sheep. 

Experiments conducted on weaned (Malpura 
and Awassi x Malpura) lambs under composite 
feed lot ration or in cafeteria system, indicated 
that growth performance was significantly bet
ter in crossbred compared to native Malpura. 

Goat 
Defaunation in goats increased live-weight 

gain, digestibility of organic nutrients and nitro
gen balance. It also improved the productivity of 
goats. 

Effect of prepart1.}m supplemental concen-
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-P +P 

15807 33.28 47.74 

134.85 29.95 43.80 

184.35 32.82 39.15 

123.83 23.64 3822 

trate feeding on postpartum performance of 
crossbred goats showed that animals consumed 
2.98% of DM/kg body weight during advanced 
gestation. The extra feeding of concentrate 
(around 200g/head/ day) over and above the 
normal practice had positive effect on ensuing 
milk yield, milk composition and birth weight of 
kids. 

Feeding of mustard-cake to lactating goats 
did not cause any reduction in FeM yield com
pared to goats fed groundnut-cake and milk 
production effiCiency also remained unchanged. 
However, feeding of mustard-cake feeding caused " 
decreased iodine content and increased 
thiocynate content in milk compared to that on 
feeding of groundnut-cake. 

Weaned rats fed milk from two groups of 
goats for 90 days, showed similar performance, 
however, the group fed milk from mustard-cake
fed goats showed mild cellular hyperplaSia. Thus, 
it can be concluded that milk from mustard
cake-fed animals may be safe for human con
sumption. 

Pig 
Nutritional experiments were conducted to 

evolve economic ration at different research 
units. At Tirupati, feeding of chopped green 
Amaranthus @ 890 g/ day alongwith the finisher 
ration improved average daily gain and nutrient 
utilization in LWY crossbred pigs. At Izatnagar, 
pigs fed urea-treated neem seed kernel-cake 
showed a high feed efficiency. At Mannuthy, 
inclusion of jack fruit in ration reduced the cost 
of production of growing and finishing pigs. 
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Rabbit 
In broiler rabbits mustard-cake incorpo

rated ration reduced cost of feed /kg gain and 
increased net profit. Six protein supplements 
were used in the diet of broiler rabbits. In all 
groups target weight of2 kg was achieved at 12 
weeks of age. The cost. of feed/kg live-weight 
gain was least (Rs 12.64) in mustard-cake
incorporated ration. The net profit (Rs /100 
broilers/month) was highest in the ration con
taining mustard-cake (1,559) followed by soy
bean-meal (1,420), clusterbean-meal (1,083), 
GN-cake, (1,045), cotton seed-cake (1,045) and 
gingeUy-cake (990). 

Camel 
Growth and feeding behaviour of camel calves 

was studied under stall feeding and free grazing. 
Blood glucose (140.6 mg/dl) and triglycerides 
(38.9 mg/dl) in stall-fed group were higher than 
those on sewan pasture (respective values being 
127.1 mg/dl glucose and 26.0 mg/dl triglycer
Ides). Blood haemoglobin, total protein, albu
min and cholest.erol were almost similar in the 
two groups. Blood urea was higher in stall-fed 

energy efficiency of pearl millet, ragi and sor
ghum, but the improvement was not significant. 
Feeding trials conducted on Naked Neck and 
normal feathered broilers did not show much 
difference in performance in winter and sum
mer. Meat-meals as source of animal protein, 
were evaluated for their protein quality in terms 
of biological availability. Protein quality of meat
meals rather than the protein content should be 
considered to evaluate their nutritional value. 

At the CARI, Izatnagar, neem kernel-meal, a 
protein-rich byproduct of neem 011 extraction 
industry, was successfully utilized up to 10% 
.,level in the diet of layer hens without any 
noticeable change in their feed intake, produc-
tion and reproduction performance, and egg 
quality traits. No adverse effects were noticed on 
liver, pancreas, spleen and kidney. 

Increasing the dietary level of either calcium 
and phosphorus tended to decrease retention of 
phytate phosphorus in chicks irrespective of the . 
breeds. The retention of calcium and phospho
rus was higher in Kadaknath compared to that 
in White Leghorn and Asee!. 

group (41.8 mg/dl) than t.hat in control group, Quail 
(29.1 mg/dl). The stall-fed group spent 29.8% of Increase in level of dietary ochratoxin A from 
9 hr in feeding as compared to 65.6% spent. by 0.5 to 5.0 ppm caused a progressive reduction in 
grazing group. The water intake period (min) the hen-day egg production of laying quails. 
was 2.63±0.20 and 9.64± 1.52 in the stall-fed However, reduction in egg production was not 
and free-graZing groups respectively. appreciable enough up to 1.0 ppm. 

In camel calves fed green blue panic (Pani- Dietary inclusion of 2% fat together with an 
cum antidotale) the absorption of mineral ele- increase in the nutrient density up to 5% level 
ments, viz. Na, K, Ca, P and Mg, from GI tract exerted a beneficial effect in the growing quails 
was 92.9, 95.2, 45.0, 54.0 and 26.9% respec- and hence recommended as a suitable dietary 
tively. The low % dry-matter intake (0.67 kg) regime for growing quails during summer. 
indicated the need of feeding this grass in com- Fungal fermentation of quail droppings in-
bination with other feeds. creased its nutritional value. The fungal-fer-

Nutritional evaluation of dry pala (Zizyphus mented droppings can be incorporated up to 
nwnmularia) leaves was done to check its SUlt - 25% in the diet of layer quails as against the 
ability for adult camels. autoclaved droppings which can be incorpo

Poultry 
Maize was replaced by pearl millet and sor

ghum as a source of energy in broiler feeds at the 
Project Directorate of Poultry, Hyderabad. Ragi 
either as a whole grain or in ground form was not 
found suitable to replace maize. Supplementa
tion of an enzyme mix marginally improved the 

MAJOR RESEARCH ACHIEVEMENTS 

rated up to 10% level only in the quail layer 
mash. 

Grassland Forage and Agronomy 
In nutritive management programme high

est crown diameter and dbh of ardu, neem and 
siriswere recorded with the application of 10 kg 
sheep manure + 220 g urea + 240 g DAP. Dry 
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fodder a.nd grail) yiclu of all Ule tested crops in 
assodation with (uriu an(1 babool were compa~ 
n.ble with th" ylelrt nbtalned 01) open space. All 
tho tested crops responded favourably Lo fertil
izer application @ 20 kg 1'\ and 40 kg P20. 
compru'ed to WmlOul fertiliY.aUon . All lh. crops 
in aonla block ~ave higher yielu in Lenos of dry 
fodder and grain yields comparcd Lo ber hlook. 
Dry fodder and graln yield of Cenchrus, co\vpea, 
pearl millet and their combination were slil<htly 
higher in Single-tier system followed by '!luIU
tier Dnd 2-Liersystems, llil<her grain yield of sok 
Cenchrlls and cowpea and lheir combination in 
f1ifferent ratlos (1:1. 2:2 and 1:2) was recorded 
\\ith 100 nrd" tree densities compared Lo 75,50 
and 25 tree densities. 

(n watel"shc::d dt!vdopll1cnl programme V 
ditchwllhout and wiUlvq~etativc barriers proved 
better soil and moiSLun; c;OllscJValion measure 
in Lerms of tOLal dry foflrter and Cenclv"s yield. 
VegeL'ltivc ba'Tier of klla .• (Vetirenia spp) anu 
panipula (Sossc/tanUlt Il,W!;(.I) pcrfonned bell er 
than olhers, 

Glbberelic aCid 10 ppm secd tr~"tm~m at pi I 
7.0 gave thehighestsccd germination of Ce/l(~ltrw; 
lhan LhaL in rest Orlhe trentments. J-Iowevel'. at 
higher pH beyond 8.0 sulphllrlc aCid seed 
scurtficalion considerably malnLained setd ger
mination than that in oUler In::Jtmcnt.s. 

At the ARC, csvvru, Bikaner, the effect of 
sheep manure application persisted in lomtil 
rear also, improving plant grOv.'1l1. )JiLrogen 
application also increased prod L1cUon. Drysewan 
forage yield increasert by 11, 16 and 19% Over 
control (2.5 lonT11:,,/hal d\le. to 5. 10 and 15 
LOlllles/haofSM and 10. 19 and 25% due to 15, 
30 and 45 kg N/ha as urea. . 

At Ule NTRS (NurUl Tcmpt:rale Regional Sta
tion), Gal'Sa. apple (A), biul (H), tall fescue (TF) 
atld rye grass (HG) were grown alone and in 
dtffe,'enL combinations. Yields of four cuts of 
grcen forages vaned from 2.93 (A+B+TF) to 3.5 
lonnes/ha (A+B+RG). There was no difference ill 
yield ofTF and RG grown alone (30 tonlles/ha). 
nlC yield increased up to third cut and rcrtuccrt 
in the fourth cut because of climatic variations, 
i.e. selling up of winter in the fourUl cul. 

Tall fescue. lucerne (L) and sweet dover (SC) 
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alone and til combinations were gn)v.'ll. ''Illl! 
greell fnragr yield III t.ve cuts ofT)" aIlP fOllr cuts 
of Land SC rcsulled in 10.5-1~.R9 tonrn:s/ha. • Under natural condilions the sante rorages 
yielded 9.12 (0 14.63 tonnes/ha. Introducuon 
uf lall fe",,"o " per!':nnlal grass, lu".rne and 
sweet clover as legumes in naliv~ pnslJJTr. under 
ralnfed conditions increased fomg. production. 

F'ahrleal ion of oesophageal cannula and sur
gi,;al technique for fixation In sheep were per
kcu:d. The f)MI assessment by exLfusa using 
oesophageal cannula wns more realisttc U1ili) 
that by conventional techniques. Assessmeulof 
plane of nutrition in different seasons indicated 
Ihal animals try to meet theu' proteul require
rnenl by seltclive1y gra7.illg on biorua.'3s rich in 
protein. 

pasture Improvement Studies 
At Ule IGFRl, ,lhansi, nmong legumespecles 

At~Jlosta scaraoop."idr. .. and Stylo were estab
lished in all lbe systems. bULA scard/xu,oi.t1es 
showed lughere,;;!abllshmenl except in contmu
ous gm7.1 ng. M. atropurpurewll could establish 
grazing lowest ht rotational grazing. Highest. 
biomass production (DM kg/hal was .. ecordeu ill 
deferred rotational sysLem followed by continu
ous, rotational and cut-and-carry s}'stems. 
About 90% of total blomass W8.$ shareu by grass 
component while that oflegume was 6-7% of tile 
total. AL Bikaner, silvipastoral system was 
developed for camel in which uees/shrubs like 
tortilis, ber;, khejri 8J 'u jul. have been planted 
along with grasses. 1.e. certcllTl.t. ... and Lac;iu.ru.c; 
and number of the trees/shrubs speCies were 
recorded. Dry lllalter yield of grasses recorded 
was about 1.6 tOlUles. 

Forage Evaluation and Livestock Production 
Studies 

At Jha nSi highest wool growOl was recorded 
in continuous grazing followed by rotational, 
deferred rotauonal and lowest In cuL-and-earry 
system. In goats highest kidding percl:nCngc 
was found in continuous grazing foUowed by 
deferred rOlaLional. rota tional and lowest in 
cul-atld-c:at·ry syslem. In shc:ep highest lamb
ing percentage was ill cu l-and-cany followed by 
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rotationa!. conttouous and lowest to deferred 
rotational sysltrn. In cattle 50% of heifers con
ceived in rotational and defeo'ed rotational sys 
tem and only 25% of heifers conceived in con
tinuous grazing and cul-and-carry system. 
Biood pronJe was indicative of heller health in 
rotational and deferred rotational systems. 

Economics Studies 
The cost of pasture production (biomass) 

was highf'Sl in cill-anri-carry arul was lowest in 
deferred rotational system. Similarly cost of 
livestock rearing was highest in rut.-and-cuny 
system and It was minJlllUJll III continuous 
Itrazing system. Highest cost was involved in 
cut-and-carry system for pasture-livestock in
tegrated production followed by deferred rota
,Ional. rotational and continuous grazing sys-

... AJ R -SEARCH A(HIE V MP>I 5 

Animals pef101med 
bette, ;0 $\lvipastoral 
system 

tems. The value addition was highest in deferred 
rolalional and lowest iO conunuous grdZing 
system. At the CIIKl, Makhdoom, cost of devel
oping improved pasture was Rs 4.0f>4.26/ha. 

Animal Physiology 

Buffalo 

Indudi(lrI oj"lnd(J}jon in bt!lJal""s 
A large number ofbllffaloes of good genetic 

potential are slaughtered due to UlJhtility and 
lhus a larg(: population of sup(:rior gcrmpla...·illl 
is pcrman{'ntly eliminated. These sUlwrior b\lf~ 
faloes can be saved by induction of lactation as 
It someumes bnll,gs Ulem back ullO nOfU)a) 

reproductive process. 
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A simplified protocol was dL"Vc1opcd at tile 
NDW. Kamal. ~;stradiol-171l and progesterolle! 
(in Ihe ralio of 1: 1) arc mlministcrcd ® 0 . 1 IUgl 
kg bodyweighl "day [or seven days subcutane
ously. After a la(l."" of seven days. udder mas
sage is done daily in Ute mominga.nd evenblg Ull 
the udder is fully engorged with mUle Milking is 
done when tile udder and teats become turgid. 
Once the milking starts. it continne5 un full 
lactation length. l1le buffaloes induced into 
lactation by this tecJmlque produced up to 
9.0 kg of mUk at peak lactation. lhe milk pro
duced Is normal in composition and is fit for 
human consumption . 

MUle-based extender Jar bl.fffaJQ semen 
Addition o[ 0.1 % Loysteill to ti,e milk-lJascd 

extender improved lhe membrane integrity of 
spermatozoa. MUk-based extenders were suit· 
able [or preservation of semen at refrigerator 
temperature and also for c,yopreservatlon. com
pared to egg-yolk citrate (1l."Y<..:I. citric acid whey 
(CAW] and citric acid whey yolk (CAW¥) extend
ers. 

Embryo Biotechnology 
Emphasis was laid on upstream area of 

embryo biotechnology like optimi7,ation of in' 
vitro [crtili7.atlon. cryopreservation o[ oocytes 
and purification, and utili7.ation of inhibin hor
mOne for enhancing recruitment of [oIUdes. 
Supplementation 0[20 nglml epidermal growth 
[ador (I';G~') in TCM-l99 medium with 10% 
foctal l.)(lvine senJm (FHS) inr:reascs cumulus 
cxpWlsion and ()ocyte rnal.urdUon in buffalo 
when cultured for 24 hr ill vitro (IVM). The 
monlla and blastocyst development wasslgnil}
canlly increased by the addition of l,;tW. The 
cost o[ (n'vltro productlon.of buffalo blastocyst 
emhryos could be reduced by replacement of 
FBS and FSH ill TCM medium WiUl buffalo 
li)llicul"r nuid (BFF) collected from slaughter
house ovaries. A multiplex PCR-based accurate. 
specific. senSitive, r.1pid and reproducible Illetilod 
for sex determination in buffalo was standard
ized. 

At tile eiRB. Hisar. 34.983 doses of semen 
were frozen. Best peliod for semen freezing was 
November-December and January-February. 

150 

• 

• 

• 

• 

• 

• 

Laproscopc-aided intrauterine i!lSemina
tion lechnique developed 

Presence of male goat si!J"lificantisr af
feeted the heat synchronization 

Proper shelter management in summer 
influenced milk yield in goals 

Cyproheptadine al 0.5 ppm increased 
ready·to-cook weight of broilers 

Age-wise eruption of teeth rccordod in 
camel 

Photoperiodism affeeted 
haviOU' 01 camel 

seasonal be-

Buffalo embryos produced ii: vil/o 
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TIle lowest number of doses was p!'Oduced dur
ing the hot Slimmer. 

Embryos [78) were recovered f!'Om donor 
buITalocs and 50 were ITansf(:rrcd into 47 syn
chronized reclpie,nls_ ThIs resulled In the birth 
of nine calves including a twirl. 

Sheep 
At the CSWIlI. Avtkanagar. freezing protocol 

w"s dovc1oped for raw semen thaL gave 70% 
post- thaw motiliLy consistently In Ramboulllel, 
Awassi. Bharal Merino and Malpura brecds. 

A laproscope, aided intffillterine insemina
Uon technique was developed for conducting AI 
wiUl frozen l'8Jn semell anti quick transfer of 
embryos. IL has indigenollsly-fahricatf!<! cradl.· 
and other devices. and takes 2-3 mill for one 
insemiuatioll wjthoul illOaUng Ute audUJllcn. 
Overall 44% lambing with fn)7..cn semen and 
49% v.-iih emhryo transfer were achieved by 
uSing this tecluuQue_ 

ET4>orn Bharat Memo lamb with Khefi mother 

MAJOR RESEARCH ACHIEVEMENTS 

Goat 
E.JJccJ. oj male goaL on heat synchroniZatiorl 

To synchroniZe the estrous In goats mthouL 
lise of any exogenous hormone. the goats of 
Marwari, Kutchi andSirohi breeds were Isolated 
from bucks for about 2 monlhs toward Ihe end 
of seasonal anestrus. The does started coming 
in heaL 2 days after introduction of bucks and 
higher percentage of does came in heat in the 
group that had aproned bucks for a longer 
period In comparison to those which had them 
for a shorter period. 

Semen qualiLy 
Evaluation sludies were caJ'rjed out 10 find 

out the mosl Suitable monllis for optimum 
QuaJity of semt:n fur f":"zing lu imprnve fertility 
r.lle wiOl frozen semen in ~arbari. JamWlapatl. 
Kutchi, Mnrwari. Sirohi a.nd Jhakhrana goats. 
The total bacterial load irl semen collected dur
ing differenl pe,riods of Ihe SIUrlyW'lS also moni
tored. 'ille semen quality was better during 
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moderate and hot chy periods and of compara
lively poor quality during cool and hot humid 
periods in most of the breeds. Some differences 
between the breeds were, however, apparent. 
The tolal bacterial load was more dUI;n~ cool 
peliod than that during moderate period. 

SLress physio[ogU 
Tolerance to thermal. radiation and dehy

dration slress of Kutchi goals was e\'alunled. 
Kutchi bucks were able to 'maintain normal 
body temperature during both cool and dly 
pel;od. The thermoregulatOl), efforts during hot 
dry period. when daily maximum ternperature 
was above 40n C, included decrease in melabolic 
rate and water' excret ion through urine and 
faeces and increase in water intake, respiratOlY 
rate and sweating rale. 

\Vhen the bucks were exposed to direct solar 
radiation the rectal temperature in afternoon 
increased during both cool and hot dty peliods. 
Increase in respiratory rate. however. increased 
only dUJ'jng hot dl)' period. The resting meta
bolic rale on exposure to direct sun decreased to 
76.8 k caI/kg \V" 7 " /c1ay during hOl dry peliod 
and to 83.5 kcal/kg 'Vt.TU 7'-' /day in cool period. 
Magnitude of decrease in metabolic rate in ex
posed group in comparison to that under shed 
indicated that bucks exposed lo solar radiation 
utilized some solar energy for thermoregulatOlY 
needs during winter. 

Bucks lost 20% body wei~ht after 3,5 ancl 7 
days of complete cJeprivalion of free drinking 
water during hot dl)" moderate ancl cool periods 
respectively. The animals, howevcr, recovered 
lheir lost body weight on rehydration without 
suffering any ill effect. 

Sheller management 
Optimum covered and open floor space re

quirements for kids of different age groups. 
adult bucks ancllactating does were worked au t. 
Prmrision of optimum covered area in shed and 
open area in paddocks was very importanl to 
attain optimum Door space in kids. Availability 
of optimum covered floor space is more critical 
Lhan optimum open area in paddocks for im-
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proveIllenl in growth rate. Availability of opti
mum floor space was found important for mnk 
yield. Availability of floor rea Ibw~r than opli
mum during summer adversely ~ffected the 
daily milk yield in goats. 

FerLililu index developed 
A ferlilily index incorporating motility %, 

sperm number per ejaculation. live spermato
zoa percentage. acrosomal integrity, hyalu
ronidase and AKP activity in the extracellular 
fluid and head area gave best accuracy (99.99%) 
of prediction of conception rate and fertility of 
bucks at the NDRI. Karnal. 

Poultry 
The physiological significance of the trans

parent fluid secreted from the cloacal region of 
.cock still remains controversial. Studies re
vea.led that the lnu1sparenl fluid in semen ad
versely affected the motility of spermatozoa. 

Plasma uric acid level oflaying hens exerled 
significant influence on feed efficiency during 
summer. Feed efficiency improved in the hens 
when plasma uric acid level was low. Stability of 
the prolein was hi~her in the young laying 
stocks compared to adult broiler slocks. Stabil
ity was also more in \Vhile Leghorn layers com
pared to broilers. Higher lhermostability of 
plasma protein. lactic acid dehydrogenase ancl 
RBC in males were not influenced by the male 
sex hormone. On the olher hand estrogen in 
females accounted for their low lherrnoslabilHy. 
TIle sludy also sLlMested tha l higher RBC ] iabil
ity due to estrogen in females may account for 
less amount of haemoglobin in females. 

Feeding of cyprohepladine to young broilers 
did not influence t.he biweekly body weight gain 
until the a~e of fOLlr weelts. However. lhe gain 
slighUyincrcased duringfollrlosix weeks when 
the chicks were fed cyproheptadine al a concen
tration of 0.25 ppm. Cyproheptadine did not 
influence the feed efficiency and the rate of 
glucose absorplion across the intestine. but it 
increased deposition of abdominal fat. 
Cyprohepladine at 0.5 ppm increased the ready~ 
to-cook weight of broilers. 
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Camel 
TIle ti ding potc:nliaJ or Indian r.;amf"Js was 

studied at the NRCC. ThesigniOrant increase in 
putse rate alltl respu'ato!), frequency. and slight 
incr('as,' ill rectaltempemture before and after 
rirling in boU, male and femnle cnmeis was 
r(":("orclt:d. TIle resplrntolY frequency was higher 
(1.4 fold) in female than that in male ~arncls 
dllring course of riding. 

The level of g1uf'osf' inrf(~ascd durirlg ncling 
in both male nnd f("male camels aJld reached 
norma) wilhin 24 hr. Thel'e was sli,f:!;hl increase 
in triglyceride durln~ riding ann remailled at 
thatlevel even lip to 24 hr. Th .. ('['cali nine kinase 
activity decreased sl1!nUkanlly during ridiJlg in 
bOUl male: and female camels whik no Signifi
cant change was obselved in glulamyl nctivlly. 
Tilt: acttvilyoflactnte dehydrogenase decreased 
signLficanlly after fourth round in uuUlluale and 
female camels. The lactate dehydrogenase 
showe-n !'=oignincanl illcrease dtlJ iog nding 10 
»0111 ",ale anti f"male camels. The level of corti· 
sol increased siJlnJflcantly in hoth male and 
female camels during rifling. The increase \Vas 
higher In male lhnn thR. in female camels. 

Human insulin kit elidted CrOSs reactIVity 
\},,Iith cnmE'l insu1in. 111e same cal) be used fOI' 

relal ive insulin studies in camels. Ascorbicacld 
tended to rise froOl 1 to 3 dnys postp;:)rillm in 
camel milk and SUbse'lll~ntlydcGlined to nearly 
a constant level in mature milk. Al the NRCC. 
Jorbeer. lris extender was round superior Li1an 
Ihe lac lose exlcndcr in presel'VII'g tile camel 
semen [It S"C. ~o postpartum ov::u'ian flctNity 
coulrt be observed lfl Ole Ovanes of 6he camels 
('xaJninc.d by ullrasound scanner. 

N0r1-St'£IsoI1al breedinp; was lrjed from June 
lo September 1996. No exogenous hormone 
therapy or special management care was pro
\'ided to the females for the initiaUon offoUicular 
nctivity. The ;>dull male camels showi ng rulting 
hehavioufwCfC used [ormaling. The maungwas 
done twice at U,e interval of24 hr and injeclcd 
receplai 10 ml al the lime of first mating 10 

synchron;<e ovulation. Out of eight females fOllr 
(50%) became pregnant. where two conceived 
after fu'St service and oillers aftcr ,,,"corlll ~cr' 
vice, Ea['ly· pre~nancy rlingnosis wa.~ lricd 
lhrot lL!h ~crur'n progeslerone eSl 'maUon U1 cam-
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Age-wise Eruption of Teeth in Camels 
The camel became full mouthed at the age of 7· 
8 yoars. The age-wise eruplion of teeth recorded 
as under: 
0.1 year 

1-2 YAars 

2·3 years 
3·4 years 

5·7 years 

7-8 years 

2 [1(013) C (0/0) (Slarted eruplion 
after 9 months) PM (3/2)] 

2{1(0/3) C(I!I) (erupted by the 
age of 18-20 monlhs) PM (313)) 

2 [I (0/3) C(I/I) PM (313») 
2 [ICO/3) C (1/1) PM (3/3») canine 
started falling for replacemenl 

2 [1(013) C (010) (under replace 
menl) PM(312) M (313)) 

2 [1(1/3) C (1/1) PM (312) M (313)] 
full mouth 

Yak-The Pack Animal of Difficult Terrains 

Yak (Poop/lagus grunniens L.) is a time·lested 
age-Old pack in difficult lerralns on and above 
3.000 m above msl in areas olherwise inacces· 
sible even by horses and mules. A short workout 
(40 m escalation in 200 m dislance in 4 min 
duralion) and a long workoul (300 m escalation in 
7.5 km dislance in 75 min) with load varying from 
13 to 28% of Ihe body weight significanlly in· 
creased body temperature, pulse rale. heart beal 
and respiration and took 20·24 min 10 como to the 
pre·exercise values. Red blood cells, white blood 
cells, haemoglobin and packed· cell volume also 
significanUy increasAd with significant lowering of 
erythrocytes sedimenlalion rate during the exer· 
cise. The stress due to load and walk prompled 
Iho changes to cope the biological need of more 
oxygen demand. Periodical break spanning from 
30-60 min oepending on Ihe slope and dislance 
is essenllal 10 keep the yaKs in Ihe best of the 
condllion. 
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eis and it was con-ecUy diagnosed in 86% of ~he 
animals because 1 animal suffered from early 
embryonic mortality. 

Off-season breeding was atlempted in cam
els by photoperiodic control. The females were 
applied with a specially designed face mask for 
6 hr to prevent solar light on the eyes for about 
one month. The photoperiodism played impor
tant role in fue seasonal behaviour of the camel 
a'3 all the masked animals exhibited sexual 
interest, and thei r ovaries also revealed changes 
after 25 days of photoperiodic control. 

The studiesconducted on preovulatoryslIrge 
of LH in female camels at the NRCC. Jorbeer. 
revealed that LH is essential for ovulation and 
subsequent formation of active corpus luteum. 

Milk 

Animal Products 
Technology 

Heavy use of pesticides has resulted in ap
pearance of their res idues in milk of livestock. 
111ese reSidual xenobioti('s are toxic to these 
animals and also affect the micro-organisms 
used for preparation of fermented milk prod
ucts. Lindane, when added @ 0.01 and 0.1 ppm 
into boiled milk. inhibited the growth of 
LacLococcus laciis subsp. lactis and Lactobacil
lus delbrueckii ssp bulgarictls· and fullS their 
lactic acid production. Rod-shaped bacteria 
showed lesser sensitivity than that of the cocci. 
Heating the milk destroyed the pesticide to a 
large extent. 

Certain species of bacteria secrete 
bacteriocin(s) which inhibit the growth of un de
sirable bacteria inhabiting the gastro-inleslinaI 
tract. A promising slrain of Lactobacillus sp. 
after 16 to 18 hr of growth, showed maximum 
bacteriocin production when grown in MRS 
medium using 1 % of either lactose or sucrose at 
37" C and initial pH of 6.8. 

The NDRl, Karnal, developed the technology 
for the production of direct-vat-set (DVS) cul
tures [or the preparation of dahi and yoghurt. A 
cryoprotective agent was formulated using buf
falo milk. gelatin. sucrose and rnonosodium-
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glutamat~. The freeze-dried culture powder is 
packed tn aluminium foil pouches end vaccum 
sealed. These pouches are lilht weight. conve
nient to handle and can be sent by '-Psl. TI1e 
culture powder is ready to use for direct inocu
lation into the vat. 

Microwave treatment caused least damage 
to water-soluble vilamins in milk; Similarly for
UficaUon of milk wUh ascorbic acid and removal 
of dissolved oxygen protected vitamins. Preser
valion of milk with LP-system was safe towards 
vitamins. Vitamin D in comparison Lo vitamins 
A and E was heal stable in ~hee. TIle antioxi
dants (BHA and TBHQ) protected all the three 
vitamins. 

Instant Banana Milk Shake Powder was 
developed at the NDRl. The product is available 
in a "convenient to use" form and is being tesl 
market.ed by MILMA. 

An indi~enously manufactured plasUc film 
successfully replaced the paraffin wax and ~ave 
a superior support towards ripening process of 
cheddar cheese. 

* 

* 

* 

* 

* 

Pesticide residues in milk inhibit growth of 
starter culture 

Bacteriocin prodUCing Lactobacillus iso
late identified 

Ghee prepared by microwave technology 
conformed to legal and nutritional speci
fications 

Technique developed for direct-vat-set cul
tures for preparing dahi and yoghurt 

Indigenous plastic film coating developed 
for ripening of cheddar cheese 

Technique developed for rapid detection of 
coliforms 

Dairy byproducts available in dry mixes for 
quick egg-less cakes 

Method available for simple and rapid 
detection of adulteration of milk and milk 
products 

Angora-rabbit hair blended with acrylic 
staples to obtain higher productivity 
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Al the NDH!. Karnal. a rapid method was 
de"doped based on PCR technlq lie. The melhod 
is useful bl assessing lhc colifornts, Eschericllio 
col.istrairlS in milk and milk products within 21 
hr. The method was standarciii'.(~d by designiu.g 
and constnJcling prime .. sets Spf"f'ifi('ally tnr
geled for Lac Z Lid A and [., T genes. 

[lullermllk powder (BMP). skUll mIll, powder 
ISMP) annwhcy proll'ill collcellllate (WPC) were 
successrlllly IlSf'r1 as C'gg suustiLlllt:l:i in cakes. 
These wert" ('ompnrnblc with lite nOl'mal e~ 
cake jn lerms or porosHy. cake volume anc1 
texture. 

A Itchnoloj1;y was developed at the KDRJ. foJ' 
mnnuraclure of Gouda cheese from low fat milk 
al the NDRl. {vitllOul ~acrificlnl( lhe lextllre or 
taste of the prodllct. 

The rolor design of continuous khoa and 
~!;l,ee-making machines "'las modlfied and opti
mir.ed to improve the flow charaClt:f1SUCS of the 
producl insiclf! Ihr rqllipmcnl. 

A prototypf> unit for continuous Illanufac
ture of paneer wns c1f"si:;.tnrd. anci is under 
fabric.:aLioIJ. 

''f'llC lClnperatul'e dislribuUon curves during 
ll1C\nu f:H"1 un' ofkhoa- al1u chenna-based prod 
ucts were establishf"rl. An ('ncr~' conscrvalion 
device based on lhermo-compres.."Sion S)~tf"m 
was dCSlgllt:tllo I III PI ove enerf!Y_ use efficie ney of 
rOnlinlJOllS klloa-makinp: machine. 

Micro\\o'OdVC lcchnoio.gy was successfully used 
lor manufacture o( ghee (rom high fot <reaml 
butter. The chemIcal natUJ·e and flavour. colour 
nnd textural characteristics of U1e microwave 
processed I?;hee were SImilar to U,0SC of O,e 
tradiLionally preptll'ed ghee. The I(hee prepared 
from acce!crated-lipid-Oxidation through free 
radical ~eneration. r:onformerl to the Jegal speci
ficaLions WiU, no Joss in lhe nutritional quality. 

AI the :,\DRl. simple and rapid melhods were 
slandardi7ed for Ihe detection of adulleration of 
gllec wiU} animal body fats and ,·egelable oil 
individually HS well us in cOlllbination. 

Meat 
Studies carried Ollt at the CI\.W. 17.alna!!:ar. 

revealed Lhat hot dcboned meal could be advan
tageously uUJlzed in the preparaHon of commi-
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;:)romising !).1rain of i..actobac,'+fI.Js sp. which sho· .... ed Iraxi· 
mum oroduction 01 bactetiocl~ 

nuted products elimLrlallng chillJng and ageing 
process. ChIcken produeliol1 paekagulg re
mains lllicrobjo]o~ica By snfe and organolepti
cally acceptable LIP to:.l weeks lInder refri!(cra
lion (-S'CI and lip LO 3 months llnrier frozcn 
slora!(e (-IS'C) condition. 

Wool and Fibre 
Mlhe CS\'lHl. Avik"nag<Jr, 10 obtain hIgher 

productivicy lhe Angora ... rt1hhil hair lJl('nds wilh 
acrylic staples were processed on Dref-2 (rlction 
spinnin~ syslf'tn @ 100-200 m/mrn. TIle yunls 
\Vel'e spun with polyester filament core whiC'h 
adds in strength while maintalnlng the "of leI' 
and fuller feel. 1110 yarn appearance was quile 
regular and sllitablc for Ih(' developmenl of 
shawls and knllwears. The SO:50 and 40:60 
An~ora rabbil hair: acrylic blended yarns of 
IONm linear densities with filaments core pos
sess abolll 9.1 and 9.2 g/lcx tenaCity and 23 
and 19.4% elongallon. respecll\'ely. which are 
much hight:r a.s cOI1lJJared to woollen seml
worsted nnd othrf spun yarn. 
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Fisheries 

QUALITY CARP FEED FROM CIFA 

ICIFACAI 
DEVELOPED AFTER 
A DECADE OF RESEARPH 
IN FISH NUTRITION 

TOWARDS BLUE REVOLUTION 
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Fisheries 

Capture Fisheries 

Estimation of Marine Fish Landings 
The marine fish production in India during 

1995 was estimated by the Central Marine Fish
eries Research Institute (CMFRI) at2.26 million 
tonnes which is 3,90/0 less than the estimated 
production of 1994. The north-east region (West 
Bengal and Orissa) contributed 5.1%. south
east. coast (Andhra Pradesh, Tamil Nadu and 
Pondicherry) 25,8%. south-west coast (Kerala. 
Karnataka and Goa) 31.4% and north-west 
region (Maharasht.ra and Gujarat) 36.2% of the 
total marine fish landings of India. The contri
bution of Union Territories of Andamans and 
Lakshadweep was aboll t 1.5%. 

Remote Sensing and Potential Fishing Zones 
Validation of Potential Fishing Zones (PFZ) 

forecasts received from the National Remote 
SensingAgencywas carried out from I51anding 
centres along the Kerala coast. Comparatively 
higher calches were obt.ained from fishing ac
livities carried oul within the PFZ by purse 
seining and gill net.ting, which suggests thatPFZ 
telecast helps increasing production by these 
gears. In the case of bottom trawling. however. 
increased landings were not obtained in the PFZ 
regions. 

Survey of Resources in Exclusive Economic 
Zone 

During Aprtl-0ctober 1996. four cruises of 
10-15 days were undertaken onboard FORV 
Sagar Sampada-three in t.he south-east Ara
bian Sea and one in the north-eastArabian Sea
for collection of sea- trulh data in relation to 

MAJOR RESFARCH ACHIEVEMENTS 

* 

* 

... 

.. 

* 

Pen culture of giant freshwater prawn 
undertaken successfully in tidal wetland 

Viable hatchery technology of giant 
freshwater prawn developed and 
standardized 

Biological treatment complex integrating 
duckweed and fish cultu re systems 
developed 

A balanced feed CIFACA formulated for 
grow-out carp culture 

A flow-through system specially 
designed and installed for industrial 
aquaculture 

Significant progress made in the 
broodstock development programme of 
tiger shrimp and finfishes 

Comprehensive survey launched for 
impact assessment to achieve 
sustainable shrimp farming 

Awareness programmes launched for 
prevention of shrimp diseases 

Breakthrough achieved in artificial 
insemination of female tiger prawn 
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occurrence/abundance of cephalopod and me
sopelag,ic resources. 

Coldwater Fishery Resources 
1'0 asse"s the present nutrient status of the 

HImalayan lake. Bhimtal, d('tailerl lnvestlga
Lions on bio-dynamics, food resources. (ish and 
fishery. and produeUoli levels WNe made to 
exploit the optimum producUvlty and formulate 
future manai(el1lentstralegies. TIle lake abounds 
1t1 Ji!olden mahseer as a chief fishe,y along wiUl 
oUler illLroduced species of exollc carps and 
lnd ia'l major carps. The lake has been stocked 
wllh 15.000 seed of golden mallsecr produced at 
Shimtal ('entre. A detailed survey of important 
river systems in Almon) cJistrir.1 of Kumaon 
lillnalaya was also undertaken [0 assess U,eir 
productive potentials for the d .. -vclopment of 
fisheries in thiS region. 

Pen Culture of Giant Freshwater Prawn In 
Coastal Areas 

Pen culture of giant freshwater prawn 
(MacrobrachiwfI rosenbergi!) was undertaken 
.ucctssfully in tid,,] wetland {bherij_ The wet 
land is connected with the Houghly osl \Jary 
through a ralnwattT discharge channel and 
receives tidal water during full moon and new 

• 

• 

Method developed for preparing wafers 
from krill mince . 

Partially modified collagen p,.pared 
from fish waste for use as artificial skin 

Cryopreservalion of male gametes 
further improved to extend the 
technology for preservalion of early 
larvae 

11100n p(.:riods. ' I'he 0.3 ha pen. insL,,_Ued in the ?en cutturQ In an eS1U~H Ile wetland 01 West Bengal 
wo ler body was made of Splil hamboo screens. 
supported by an inner lintng of nylon cloth. A 
week after manuring with o"g'anic manures @ 
500 kg/ha. healthy acclimated prawnjllveniles 
015.0 g avern~e \"\fe'ght were stockPort In the pen 
@ 24.000/ha. TI,e prawns were fed (wice daily 
with a commercial feed @ ~% oflJody w('ight. 
They att}Jined average weight of 113 II. in eigbt 
monlhs. Male prawns registeredahighergrowLh 
(a". 114.5 g) than females (av_ 45.0 g). TIle 
estimated gross pruduc·tion of prawns wOoS @ 
2.720 kg/hal8 months. This method has he
come very popular among Ult: lo('al bheriowners 
and has the potenlial for mass-scale adoplin" in 
the coastal West Bengal. 

Culture Fisheries 

Freshwater Aquaculture 
Giant Prawn Complex: A viable hatchery 

lechnolo~y of the J;!innl freshwaler pr'nvn A rich haul of trQs~wa!er' prawn from PQIl culture 
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(M. roseniJergii) was developen and standard
ited. The prawn complex compriSing a hatche,y. 
a feed mill anti a farm with a number of ponds 
along wiUl a modern laborato,y for monitoring 
soil a nd water q uabty parameters. disease diag
nosis etc. has been established. TIle prawn 
complex intends to supply quality praWTl sced. 
feed and package of culture pract icc" of this 
important prawn to the farmers for ohtaining 
sustainable production withoul degradaUon of 
pond ecosystem. A batchery with a capacity of 
to million post-Iurvae of giant freshwater prawn 
per year is established. T,;al runs of the hatch
ery and feed ruUl have been conducled. TIle 
hatchery has been Incorporated with latest de
signs with adequate facilities for producOon of 
healthy prawn post-larvae employing semi
closed hatchery system. To develop and pro
duce a quallly Ceen. a Cced utili of 250 kg pellets 
(2-3 mm)jhr capacity has been established. The 
reed mill follows standard extrusion technology 
fo" production of quallty pellets. The fann is also 
useful in condUCting t.taLnJnp, ann demonstra
lion of the culture technolol1'Y of the pnlwn to the 
farmers ;lnd entrepreneurs. 

Aquaculture: A Toolfor Trcatment and 
Uttlization of Domestic Sewage: A biological 
treatment complcx CompriSing duckweed and 
ll8h cultllre system was established, TIle com
plex consists of 18duckweed ponds (25 m x 8 m 
x 1.5 m), two fish ponds (50 m x20 m x:.l. m) and 
two depuration ponds-cum-maTkc-ting reser
voirs (40 m x 20 rn x 2 mI. The ll'eatment nesign 
Includes retentioll of sewage in duckweed ponds 
for 48 hr. followed hy rd ('III iOIl of se,,jage in fish 
ponds for 72 hr, Duckweeds like LerllJta spp .. 
Wo!ffiaspp .. Spirodelaspp, anel AzoUaspp. were 
omployed fa,' removing nutrients from the sew
"ge waler, followed by carps catla. rohu. mrigal. 
silvcr carp and grass carp stocked at a density 
of lO.OOOjha/year in ponds. Achieving the de
slI'ed reduction in the levels of biochemical 
oxygen delllaJld and other microbiological pa
rametrrs set for ,'eleasinl( wastewaters into the 
naLUral walers.thesyslem is capable ofll'ealing 
I million litre!; of sewage per day. 1(. was evalu
aled over dlfferent seas{)n~. W,th a fish produc-

MAJOR RESEARCH AC"'I~VEMENrs 

MacrobrBchh",m rosenbergl,1 hatchery at CIFA 

Feed mill at CIFA 
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lion of 4 tonnes/ha/year. Ule system providerl 
for the recuniJl1( costs of Illana~ernent. TI,e 
technology of the biological wast~ewnt .. r treat
ment system requiring only 0.56 h" resource 
recovery is betng transferred to the Pu blie Health 
Engineering Department of different stULe gov
ernments. 

Flow-through System for Industrial 
Aquaculture: A fiow-Ulrough system consIst
ing of 27 "ernent I-"nks earh of 10 Ill'· area witi) 
1 m average depth was specially deSigned and 
Installed. All ilicse tanks were p"ovided with 
adequate controllable individual inlet rulet out
let arrangements for a now rate up to 20 "(J'es/ 
sec. In a recent fish production experiment. 
catla (Calla calla I, rohu (£.abeo rolliLa) and 
ulligal (CirrhiTlUs mrigalal were stocked in raLio 
(If I :R: I a t a very high stocking density of 
500.000/ha. having three different now rates of 
3. 6 and fl litres/sec iJl each tank of 10 m' 
capaCity. After three 1ll0nU,s of cullure. nct 
average productions achleved were 90.0. 94.7 
and 100.9 tonncs/ha/year at the now raLes of 
3.6 and 9 Ii Lres/sec. respecUvely, The surviv
allility was above 95% In all ilic Cases. TI,e 
syswrn is highly suitable Md economical for 
places where Oow-thl'ough arrangement can be 
achieved by gr:wily. particularly bclow the dams 
and other liver valley pl'oJects where pan of 
water can be diverted through this sysiem fur 
obtaining high production ofIneilan major carps. 

Multiple Breeding of Carps: Carps like 
catla. rohu. IIlrigal, silver f'arp and grass carp 
coultille hn'rl in advance during pre-monsoon 
period. Multiple breeding continued durinji( 
monsoon and post-monsoon months, A LOla] of 
17.34 milllon spawn Wf)S produced eluring the 
last one year. 

Bracklshwater Aquaculture 

Broodstock Management: Sign i ficanl 
progress has been made in the broodstock de
velopment programme of li~er shrimp (Perlaell., 
mODodoD). finfishes, seabass {1.ales calcarlJeri 
and grey mullet {Mu.qU cephalusl. A technology 
package has been evolved for Ule development of 

I f 0 

CIFACA: A Balanced Feed for Indian 
Major Carps 

A formulated feed comprising gro(Jndnut
cake. roasled soybean· meal. rice bran. fish· 
meal. vitamin-mineral premix and an attractant 
was formulated for grow-out carp culture. The 
feed was pr~arcd In peneted form and con
tained about 30% crude protein. 9% lipid. 10% 
crude fibre. 8% ash and 43% nitrogen· free ex
tracts with an energy value of 380 kcaVl00 g. 
The feed was evaluated in terms of fish growth 
and nutrienr digestibility ovar a period of three 
years through repeated pilot-scale trials in the 
laboratory. A gross production of about 17 tonnes 
in a year could be achieved. This feed was 
recentlyrctoased under the brand name CIFACA. 

;:-loW·1hrough s~'stQm at CIFA 
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broodslock and maluration of P. monodoll in 
caplivlty. TI,e bl'oodstock of L. cakarij"rand M. 
cepllaJus attained maturity up to third stage in 
capt,vity. 

Shrimp Feed Formulation: Feeds were 
developed using incii:.!('nously available raw 
maLerials and field If'sling experiments con
ducted in farmers' ponds giving leed conversion 
ralio of 1.76: I which was comparable to im
ported brandsofshrirnjl keel (1.64: I). Furti1er 
Improvement of freds was laken lip by incorpo
rating plant protein sources such as soynour 
ann Sl'imU1I<' as substitute for fish- meal which 
iB scarce aJ11mal protein. '11,e small-scale feed 
processinl( and production technology devel
oped is being favourably cons,dered for adop· 
Lion by the indusl,y. 

Environment Impact Assessment 
Programme: A comprebensjve survey of Envi 
ronment ImpactAsscssrncnl (El-\I due to shrimp 
faTllllng has been launched. The first phase of 
lhe study was C<1..rried out on sen-water-based 
farms in NelJorc Districl in Andhra Pradesh. In 
lhe sludy aJ'ea the mnjor nf'galivr. impact no· 
tlced were higher levels or ebloride values of 
drinking water from borewells in the adjOif)jng 
\rillages. salt inLrusion inlo lands adjoining the 
farms up to 50 m distance with EC valups of 
2:1-4.R mmhos/em. which gels progressively 
reduced to Jess U,an 1 mmho/cm at 500 m away 
rrom the (FIrm. Thr rnlrcprcncurs are aware of 
U,ese problems and are laking remedial mea· 
sures. !;evem) positive socio-cconomic impacts 
due to aquaculture wcre (lolicc:u-provkHllg 
h'gherievels of em ploymef)t LO U1e villal(e people 
(;!-15% increase). 6-22% increase in income 
and 3-20o~ increase in consumplion ptlLtcrn 
ino.rx. lnfrastnlrlurc (;l('ilitks in (hese dist.ant 
villages have been \'aslly improved. 

Shrimp Disease: l11e while spot viral dis
ease was repolied from the lraditlonal shrimp 
farms in West B<>ngal and K('mln . Hnwevc'r, no 
large-sC'.$Ile mortality \Vas reported as in the ca.Se 
of semi-intensive farms during 1995. Advisory 
services were rendered LO farmers on the llse of 
scientif,c managemenl practices including low
density slocking of healthy seed and malnle-

PenaeU$ monodon affected wth white SpOl disease virus 
covering almost 91HirQ cuticular sUlface 
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nan~e of good water quality to avo".! Ule occur
rence of the disease. General guidelines for 
prevention of shl imp diseases lltwt! lwcfI issued 
to the farmers. I\. recent survey of some Sea
based shri mp farms indicated Ulat the inei
dencc of white spol dlsea~e and the virulence of 
th~ VlnlS have declined following adoption of 
-proper management measures and only 20-
30% of the farlll" were "ffected. White spot 
cUsease has been expcrlrncflt;llly inchJce('l under 
laboratory cOlldilions La SllJrly 1h~ r.pirlemio}ogy 
of the virus and develop control measures. 

Coldwater Aquaculture 
Breeding and Culture of Coldwater 

Fishes: Tt"'('hnolo~ies for intellsive: jJfouuclion 
of ndvance fl'y of Himalayan lUabseer (Tor 
putitora) in fiow-thl'Ough haLehery "I Bhimtal 
have been standardized. Ahoul O.Of> million 
advance fly of mahsc('r has hccn produced 
tht'oll!1:h ::u-tiheial lecundaUon of wild spawners 
in hatchery. The spawn and advance fl)' of this 
species were fed on laboratot),-prepared arLifi
eml feeds. To auglllcntlhis deplel~d fishery. lhe 

lf2 

fish seed ~s slocked iI) variow"i lacust line and 
rivcrim: wa1crbodie.'i jnduding farrns. Rf"aring: • of "dv'lnc. fty tn nngr.rling h", alsel h~en don. 
On pond f"l1vironmcnl at the Chirapqni Fish 
f • .n-m. 

The rearingoffry and lingerlingsof snowtrout 
($chizothorax nchardsonii) on artificial feed is 
being done under cemenled pond environment 
10 bulld up the broodstock of this species at the 
ChlJ'apani Fish Farm. 

Marlculttue 
Artificial Insemination of Tiger Prawn: 

Ma.ny hatcht!lie& expeneuct! tile prnhle.m of 
spawning un.ferUlizeu eggs due '() non·mating 
and non deposition of spermatophores. A hrca k
through was ach.leved in transferring'lrtiftcially 
the spermatophores from ::tn adult male tiger 
prawn (P. monodoTl) Lo a female of the same 
species which subsequently spawned one mil
lion viable eggs; 78% of them halched inlo 
rlC:Juplii. The present results go a long way in 
(_)\'('r<:oming the ;.'I hove problem and in producing 
more seed from less number of spawners. 

Cul1ul& of 
exotic carps 
in :::GmGnt&d 
Donds with 
flowing W'31~' 
at ChiJapam 
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Induced Maturation of Penaeid Prawns: 
Induced maturation of Penaeus semisuLcalus 
and P. indiclLS without eyes talk ablation by 
manipulating the environmental parameters, 
maintaining the pH of the seawater in the matu
ration pools, provided with biological filter and 
recirculation facilities and the intensity of light 
at 5% lower than lhe ambientlighl regime and 
feeding the spawners with clam meat, sqUid and 
polychaeles has been achieved. P. semisulcalus 
spawned 8-11 times within 90 days. The num
ber of eggs perspawningvaIied from 0.05to 0.14 
million and the percentage of hatching was 90. 

Breeding and Hatchery Production of 
Marine Crabs: Berried specimens of the portunid 
crab (Porlunus pelagicus) cau~ht from U1.e wild 
and maintained in conlrolled condiUons spawned 
within three to [our days, each releasing an 
average of two million zoeae. These larvae were 
stocked in differenlconcenlraUons (10-40 zoeae/ 
litre) in 1 ton FRP tanks. They were provided 
with Chlarella and roHfers as live feed . Ad
vanced zoeae were fed with prawn meal-egg 
custard. \Vithin 20-21 days, the zoeae meta
morphosed into first instar crabs. Some oflhese 
crabs were maintained in the same tanks, and 
clam and fish meat were given as food. In four 
months, these crabs matured and released eggs, 
thus completing the life-cycle in oaptivily. Sur
vival of 8-10% was obtained. 

Fish Processing Technology 

Harvest Technology 
Adesignpackage of9.14 m OALwooden pole 

and line-fishing vessel was handed over to U1e 
Union Territory of Lakshadweep for developing 
the pole and line fishing in the island. 'V form 
steel otter boards were successfully popularized 
in commercial fishing operations for U1e first 
lime in Gujarat. Resource-specific gear for 
sqUid, quality fishes and prawns were identified 
for inshore and inner offshore waters. 

Post-harvest Technology 
The krill samples brought back from the 

Antarctic Krill E>..lJediUon were tested for the 

A OR RESEARCH ACHIEVEMENTS 

quantitative and qualitative nature of the total 
microbial population. presence of pathogenic 
and indicator organisms. spoilage microflora 
and spoilage pattern. Method was developed for 
preparation of wafers from krill mince. The 
product had good swelling property. Chitin and 
p'rolein extract were also prepared from krill. 

A collagen-chitin membrane prepared was 
found to perform satisfactorily as 'arlificialskio' 
for covering burns and wounds. Method was 
worked out for preparing partially modified col
lagen from fish waste. 

High-quality battered and breaded fillets 
were prepared from Kalawa lEpinephelus spp.). 
A reCipe was standardized for preparation of 
soup incorporating protein extracted from crab 
shell waste. 

Laminated and multi-layer films were found 
better suited for packing rQF samples of head
on and headless shrimp stored at -23°C than 
single layer films. 

Instrumentation in Fisheries 
Design was developed of an improved fuel 

effiCient nozzle-propeller system for vessels of 
15-18 m~ A hydrometeorological data acquisi
tion system with 16 channels were developed for 
monitoring measurements associated with agIi
cullure and waler management. 

Fish Genetic Resources 

Databank on Fish Germplasm 
To strengthen the databank on fish 

germplasm resources of India. a compendium 
entitled 'Fish Biodiversity of India' containing 
informationaboulsyslemalics, habitat and dis
lribution of2,200 finfishes, has been finalized to 
serve as a reference inventory for the fishes 
inhabiting different ecosyst.ems of the Indian 
subcontinent. 

Cryopreservation of male gametes has 
been further improved and now it is possible to 
preserve the milt in bulk, i.e. in visitubes (5 m] 
capacity). Processed mill (3 ml) which is able to 
fertilize 0.15-0.2 million eggs can be preserved 
in one such tube. The above success can be 
exploited to produce carp seed on a mass scale 
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to get genetically improved stock. Recent progress 
in cryopreservation of early larval stages of 
shrimp has opened new avenues. 

Genetic Improvement of Carps through Ge
nome Manipulation 

Fresh producUon of mitotic gynogens ofrohu 
has been done to study the homozygous level for 
top-crossing (intra-specific hybridization) to test 
the heterosis effect. Experiments have also been 
conducted to induce telraploidy in common 
carp for the commercial production of triplOids 
and to test their growth performance. The 
tetraploid-treated spawn/fry are being reared in 
the wet lab/field to raise fingerlings for evalua
tipn of their ploidy status. 

Fisheries Education 

The Central Institute of Fisheries Education 
(eIFE) continued to offer doctoral. masters and 
post-graduate diploma and certificate courses 
in fisheries through its headquarters at Mumbai 
and research/education/training centres at 
Calcutta. Kakinada and Chinhat. A lotal of 89 
students passed out during the year under 
report-one student obtained Ph.D., 46 candi
dates passed out in M.Sc. and D.F.Sc. 
programmes. and 42 candidates completed their 
one-year PO certificate course. A total of 92 
candidates were admilted during the reported 
year under fresh admissions to these courses. 

Under post-graduate programme in Mari
cullure five students were registered for Ph. D. 
programmes and five others admilled in the 
M.Sc. programme. At present 24 students in 
different courses and batches · are continuing 
their studies under this programme. 

Fisheries Extension 

The CMFRJ under its technology lransfer 
p,-ogramme, launched a series of monthly meet
ings with fishermen, farmers and indusllies on 
various subjects related to marine fisheries and 
maricullure. and assisted the concerned wilh 
su Hable advice, through its h eadquarters at 
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Cochin and regional/research centres all along 
the coast line. l. 

The Trainers' Training <!entre (1TI'C) of the 
CMFRl conducted five training cOlffses, one 
each in edible oyster farming, computer-based 
application of statistics in aquaculture, pearl 
culture, fish and shellfish disease investigations 
and live feed culture. A total of 44 participants 
allended the training programme. KrtshiVigyan 
Kendra conducted 17 training courses and 367 
persons were trained in prawn [arming, coconut 
cultivation, edible oyster culture, poultry pro
duction. vegetable cultivation. livestock pro
dUction, goat farming, and food processing. 

Training Programmes/Seminars/Summer In
stitutes/Workshops 

Training on coldwater fish culture was im
parted to the fisheries agencies concerned in the 
Himalayan bell. A special short-term training 
programme was organized for the fisheries per
sonnel of Jammu and Kashmir State FisheJies 
Department for 15 days on the breeding and 
culture of Himalayan mahseer. 

Ten short-term training programmes were 
organized on management aspects of aquanum. 
giant freshwater prawn hat.chery, freshwater 
fish seed farm, brackishwater fish farm, etc. 
which benefited 208 participants. 

The UGC-sponsored 3-day seminar on 'Re
cent Advances in IndustIial Fisheries Research 
and Development' was organized at Cochin. A 
total of 22 participants from 14 colleges and 2 
universities from different parts of tile country 
attended. One-month training programme fOT 

college teachers as vocational course on 'Indus
trial Fish and Fisheries' was sponsored by lhe 
UOC. Ten partiCipants from nine colleges and 
one university attended the training course. 

A six-day Workshop on 'ArtifiCial Reefs and 
Seafarming Technologies' was conducted in 
collaboration With lhe Ministry of Agriculture, 
Government of India. 

A summer Institule on 'Recent Advances in 
Mariculture of Molluscs' was organized at 
Tulicorin Research Centre. Participants from 
Maharashtra , Kerala. Minicoy. Tamil Nadu and 
Andhra Pradesh a ttended the course. 
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Poarl in-sit ... ' 

The prawn feetl prOUUCUoTl urtils registered 
as 'All Women Small-Scale IndusLry' produced 
and markeled the MAHlr.1A feed using Ule low-

o 

cost technology. So far six such prawn feed 
production uniLs cnme inlo opera~ion, 

Consultancies 

Conslutancy assignments of the CWE dur
ing the year inclllried (i) project on Environmen· 
tal Impact Assessment in the oil ann gas fidds 
orONGC In (he Bombay h,gh area. (ii) verifica
tion of data 011 aquatic biota in general r:atch. 

MAJOR , SEARCH ACHIEVfME!'f"S 

and (Ui) information on spawning grounds of 
Important finfishes and shellfishes fur ,'repara
tiOIl of Envi,'on ment Impact Statement (EIS) , 
These specific cnnsultancics were {or Instilute 
ofPelroleum Safety and Environment Manage
menl OPSEM] ofOl'\GC. Goo. and M/sEnron Oil 
ann Gas India Ltd (EOGIL), TI,e CMFRI provided 
consullancy St:l'VjCt:~ aud R&D support ul vad
O\'S aspect.~ of manne capture and cullure fish
eries, The InsUlute also provIded consultancy 
service for the l:lnd-based pearl cullure to five 
p"lvate entrepreneurs in TamUNadu and/\ndhra 
Pradesh. 

165 



Agricultural Economics, 
Statistics and Marketing 

Kee p ' ''g goa l$., $hOCP Hl.bhi1,. a nd p oultry pro\,ide s:idlt,cn~1 $our:;9 o· l !leOma and 
employment to the 'ural tam Iy 
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Agricultural Economics, 
Statistics and Marketing 

Keep ng goats. sheep rabblt$ and poultry provide. additional source of i ncoone and 
employment to the rutal laml"y 

• 



Agricultural Economics, 
Statistics and Marketing 

Agricultural Statistics and 
Computing Science 

Constraints to adoption of new crops tech
nology under field conditions were studied in 16 
dislricts covering nine states of the country. The 
main constraints were, inadequate water, lack 
of funds to purchase inputs. pest and disease 
problems and ignorance regarding sUitable type 
dose and method of application of plant protec
tion chemicals. 

Studies on economics of keeping goats, sheep 
and rabbits and cost of production of.wool and 
meat were earned out in Mathura (Uttar Pradesh). 
Tonk (Rajasthan) and Kullu (Himachal Pradesh) 
respectively. These occupations provide addi
tional source of income to the farmers as well as 
employment to the family. The study revealed 
that family labour accounted for highest per
centage of cost in almost all these species. 

The study undertaken to evaluate the effect 
of complex survey designs on ordinary Chi
square test has revealed that 40':'80% inferences 
drawn through application of usual Chi-square 
test in survey data are misleading. The modified 
Chi-square test will provide direction to the 
agricultural research workers for application of 
Lhis test whenever data are conected with the 
help of complex survey design. 

Catalogues-of A-optimal and A-efficient block 
designs with equal and unequal sizes [or com
paring a set of test treatments Lo control 
treatment{s) have been prepared. These cata
logues will be of great use to practising statisti
cians for suggesting suitable designs and even 
experimenter himself can select a design appro
priate for his experimental situation. 

tv AJOR RESEARCH ACHIEVEMENTS 

* 

* 

Goat. sheep and rabbit keeping provided 
more income and employment to the family 

Modified chi-square test using complex 
survey design developed 

Catalogues of designs developed for 
statisticians and scientists 

Credit demand found to be interest inelastic 
on all size farms 

Rice-wheat crop system caused severe 
strain on groundwater 

Diversification of Punjab agriculture would 
not jeopardise countrys food security 

A study to examine the demand for agricul
tural credit on different Sizes of farms and to 
evaluate the effects of credil on farm income 
revealed that the long-term co-operative credit 
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was distributed more liberally as compru'ed to 
"horland m~ciil1m-term co-operative credit. Thc 
benefit-sof co-operaUve agricultural credit collld 
not reach the: small unci mar~jnal farmers. COJll
mercial banks PUl more emphasis on 
infrastn.ctural devcJoprncnLof a!(riculLural sec
lor as more credit was disbursed in U.e form of 
indirect advances. which are essenlially meant 
for infraslrucluraJ dcvelopment. The demand 
for credit was found to be Inleresllnelasucotl all 
sizes of farms, . 

The heritability estimates obtained by par
ent offspring model. hnlf.<,ib model and fuUSib 
rnouel revealed that In all the Ulree procedure., 
lIle distribution of h" was noo-normal nnd 
skewed in about 50-90% of caseK 

A growth performance ir1dcx based on mt.l
Uple traits was developed by maximising the 
variation 'between gent:lk grouJls' n'laUve to 
'within genetic groups' for the index based all 
body weight. pin Shol.klerlength. growth veloc
Ity. and growth rate up to One month ofag;e of the 
animals. 

Ice 
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In Indl. <at 1981/82 
prices) 

Studies on combimng ability Indicates Ulat 
Ult, effects slieh as purehred. general cOOlbir1ing 
ability and maternal effect are significant for 
compouenl traits as well as for the composite 
character. These findings are very useful for 
deciding the breeding poliCies of animals and or 
planLS hy animal breeders and or plant l>recdcrs. 

A study was undertaken to develop method 
olozy for pre-hruvesl fore<'''$ling of inlru1c1 Osh 
production from pondl\. AnalySiS revealed (hal 
forecast of fish weight at harvest which is gener
ally 12 months after stocking ea n be made lIlree 
Ul0r1U1S before the harvest. 

The lASH!. )\ew Delhi. crganized One training 
course on 'ColllJ)uttr :>I!'t-worklng and Informa
lion Processinj( and Seven short-term courses 
on 'Use of Computers in ~ricultural Research' 
for research workers of various iCAR InStitutes 
8J1d Agrkul! ural Univc rsi lies. 10 aU 141 particI
pants nttenckd these courses. Six students 
were nnmiUeo in ff'gl Ilardegree courses, viz. two 
in Ph.D (Ag. Sta Ll ; th ree u1 M.Sc . (Ag. StaL) a nd 
one in M.Sc. ICA). 

DARE' CAR Ar-NIJAL REPORT 199697 



Assam 1-0.831 II J & K 10.281 

I Kamatak810.801 

Himachal Pradesh (-2.09) 

Rajasthan (1.25) 

Andhra Pradesh (1.29) 

Maharashtra 
(-8.18) 

Punjab(-3.23) 

West Bengal (4.21) 

Madhya Pradesh (4.27) 

Uttar Pradesh (4 871 

Per cent decrease o Per cent increase 

Bio-informatic Centre at. this Institute ren
dered Selective Dissemination Information (SDI) 
Services to various ICAR Instilutes. 

Agricultural Economics and 
Marketing 

Studies made on public expenditure on re-. 
search and education by centre as well as states 
suggested that more than 5% per annum growth 
in real expenditures. driven mainly by about 
i2% growth in central government expendi
tures over this period. TIle pattern of growth has 

A OR RESEARCH ACH EVEMEN S 

Shifts in regional re
search allocation 

varied over states. rangjng from 2.3% per annum 
in West Bengal to over 13% in Madhya Pradesh 
during the last 15 years. Further analysis re
vealed that availability of resources, both within 
the state and from the cent.re stimulates state 
investment in research. leAR's fund allocation 
decisions therefore must focus on agriculturally 
poor stales. These data enable an assessment of 
needed adjustments in regional agricultural re
search resource allocation. Bihar, Madhya 
Pradesh, Orissa, Uttar Pradesh and West Ben
gal need a larger share of national research 
resources. This implies that incremental re
search resources in the Nint.h Plan should be 

169 



used to achieve this balance. A study on agr~
ian structure and rural poverty in Bihar shows 
that state has one of the highest concentration 
of poor people. 

The dominance of rice-wheat (R-W) crop 
system in Punjab is causing severe strain on 
natural resources, particularly groundwater, 
which is showing signs of depletion in some 
parts. However, quantification of various factors 
in water deficit in the state revealed that substi
tution of entire area under paddy by other crops 
would reduce existing water deficit only by 15%. 
The other major factors underlying strain on 
water resources are crop intensity, net sown 
area and non-agricultural uses of water. 

Another study on policy analysis for sus
tainable resources use in rice-wheat (R-W) crop
ping system showed that the conflict between 
the societal objective of maximizing water-use 
efficiency and the farmers' objective of 
maximising stable income can be resolved 
through a systems approach. Therefore, water 
management technologies supported by ratio
nal pricing policies and innovative institutional 
mechanisms are needed to red uce the water use 
beyond 25% from the current level. In either 
case, it is important to evolve pricing, marketing 
and subsidy policies comprehensively, and not 
in isolation from one another as is presently 
done if efficiency-based water use in R-W crop
ping system is to be promoted. 

The policy of expansion of horticulture in 
West Himalayan Region is questioned on the 
ground of its adverse impact on the forests and 
ecology. The study in Himachal Pradesh demon
strated that diversification through cash crops 
like fruits and off-season vegetables results in (i) 
reduction in soil erosion due to reduction in crop 
intensity. (ii) reduced livestock pressure, (iii) 
promoting stall feeding practices and reducing 
grazmg incidence and number of grazing ani
mals, and (~v) increase in income, which checks 
poverty-induced natural resources degradation. 
The study also brought out that there is 
complementarity between agroforestry develop
ment in adjoining plains and horticultural de
velopment in hills. 

Another analysis of diversification of Punjab 
Agriculture and food security suggested that 
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Infrastructure Development Must for 
Improving Rural India 

Infrastructure like motorable road, market 
and irrigation determine the extent, success 
and profitability of diversification through high 
paying crops like off-season vegetables. Pro
motion of such enterprises would go a long way 
in generating productive employment and in
come in the hill areas in Western Himalayan 
Region where size of holdings and per capita 
arable land are very small and traditional crops 
with low productivity are not capable of provid
ing sufficient incom~ al)d employment to the 
population dependent on agriculture sector. 
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VISION OF INDIA'S RICE TRADE 

A national seminar on Vision of India's Rice Trade was organized at the National Centre for 
Agricultural Economics and Policy Research. The main recommendations of the seminar are indicated 
below: 

* 

* 

* 

* 

* 

* 

* 

* 

RECOMMENDATIONS 

Plan for a stable level of about two million tonnes of rice exports through 2001 

Ensure demanded quality in both basmati and non-basmati consignments 

Streamline procedures and invest in milling, transport, storage and port infrastructure. Assess east 
coast ports potential 

Pursue aggressive marketing and promotion strategies to improve image in established markets 
I 

and to gain foothold in potential markets. Markets of East Asia and developing countries need 
targeting 

Indigenous aromatic varieties, good quality non-basmati, organically produced rice and perhaps 
Japonica rice are good candidates for export 

Develop and institutionalise strong market intelligence service. Trade must lead this effort 

Develop strong linkage between trade and agricultural research system 

Accord high priority to productivity enhancing rice research to improve export competitiveness and 
ensure food security. Hybrid rice, new plant type, lowland rice, quality enhancement and by-product 
utilization are priority research themes 

gradual shift to the extent of 15% of area under 
foodgrains in Punjab by the year 2000 and 28% 
shift by the year 2020 would not jeopardise 
country's food security as long as rest ofIndian 
states continue to grow their output at the rate 
experienced during the last decade. 

Technical change in milk production was 
examined. Crossbred cattle are becominggradu-

ally more important, replacing local cow breeds. 
Crossbred cattle are distinctly more efficient; 
unit cost is 43% lower than that for indigenous 
breed. Buffaloes compete well with the cross
bred, lower acquisition costs and sturdier dispo
sition confer some advantage. This explains the 
transition of milch livestock population towards 
buffaloes. 
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Agricultural Education 

, 

Or Norman E. Boriaug as tho Chief Guest at the 34th Convocation of the Indian Agrlcuhural Resealch IflStrtlJt9. The Institute 
is playing an i"'lporlanl lole in provldh'9 tl'alneo manpawor for 8gricultu181 rosearch and 1eacning 



Agricultural Education 

The Education Division has taken up a 
number of new initiatives during the year, which 
have a long-term bearing for improving Agricul
tural Education. The Accreditation Board has 
been constituted [or setting norms and stan
dards of agricultural education . 

DEVELOPMENT AND STRENGTHENING OF 
AGRICULTURAL EDUCATION 

An All-India Competitive Examination for 
admission to Undergraduate and Postgraduate 
level was conducted to reduce inbreeding and 
promote national integration. Under the devel~ 
opmenlal grants. support has been provided for 
improvement of faculty competence, this in
cludes - organizing training programmes for 
updating skills and knowledge of university 
teachers. support for strengthening library in 
respect of textbooks. support for preparation of 
manuals and other instruclion~ materials and 
participation of faculty members in national 
and international symposia and seminars. Il 
was made mandatory for U1e universities to 
develop manuals for under-graduate and post
graduate courses. A number of excellent manu
als have been prepared . 

• Computerization and networking is essen
tial for updating knowledge and information 
retrieval. In all SAUs and ICAR Instilutes equip
ments for networking have been provided. Wit.hin 
a short lime all libraries will be networked wiLh 
the NationaIAgricultural Library at the IARI. By 
this. students and the scientists would be able 
to have an access to U1e latest information from 
their respective colleges, In addition. support 
has been provided for strengthening textbook 
section in library and making latest books avail
able to the faculty for teaching. The West Bengal 
University of Animal and Fishery Sciences has 
been accorded recogn ition. The Accreditation 

!VAJOR RESEARCH ACHIEVEMENTS 

* 

* 

* 

Equipment for networking have been pro
vided in all SAUs and ICAR Institutes 

The ICAR is playig a pivotal role in equip
ping the laboratories and providing audio
visual facilities in the agricultural universi
ties 

Food and nutrition security issues have 
been taken up under the Centres of 
Advaced Studies for identifying the re
gions to meet the domestic and export 
needs 

Data base on rural women, considering 
their role in deCision-making and time-use 
pattern in agriculture, animal husbandry 
and household chores, is being prepared 
by the Home Science Extension compo· 
nent 

Need-based technologies for each zone 
have been generated and status report on 
major farming situations including the farm
ers' problems prepared under the National 
Agricultural Research Project 

Taking into account the World Bank and 
ICAR's official recommendations, guide
lines for appointing new consultants and 
plan of action for the various activities 
under the AHRD Project have been put 
forth 

The objective of decentralization of re
search through zonal stations achieved in 
all the SAUs through the National Agricul
tural Resarch Project (NARP), to meet the 
location-specific research needs of the 
farmers. 
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Team has subffiJtted its report aftervislUng five 
collrges. In addition. provision has also been 
given (01' the establishment o( (til Agricultural 
College at Hassan on Karnataka and a Veteri
nary College in Andhra Pradesh. Tho emphasis 
durin!! the year has been to stren.gOlen lilt 
laboratory (acihl ies and provide adequate sup
port (or oonducting pmetieals. Support has also 
been provided (or dL'VcJopment of audio-visual 
facuities in various SAUs. 

State Agricultural Universities 
The baSIC ol>jeclive of the development was 

to improve the agricultural education and re· 
search standards withIn eaclt agro-roologjcal 
region as Ihree-follrli1s O( India'$ population 
has been living in the rural secto,·. and in their 
econorni<' development lies the development oC 
the counlly. 

for the strengthening o( l.hese universlUes. 
the Indian COllncti of Agrirultural Research 
(ICAH) has been playing a majOl role III den'lop
ing infraslruclural farilities and providin~ mod 
em eqUipment. establishing comp"tpr cenlJ'es. 
veterinary hospitals. girls' hostels. (armers' hos
tels and learning through interacllons by orga
nizing seminars and sympOSia. POl' 
slrenght.enin;;( of these areus. the ICAR has 
provided financial support to lhe [lIn(' nf about 
R, 2~ rrores durin>! the veal' to all the SAUs and 
other r~lil.ted UnIVfI'Sltie::s. 
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A 1 aO·s&ar la:lI&.5 
hostel a! the ,COl.eg9 0' Fisheries: 'Karata 
Ag(lcultural Univer~ 

sity. eochin has been 
establishoo with 75% 
assistance frorr the 
ICAR. Undor tho 
""omens' e:jucation 
programme. 14 girls' 
hostels have been 
established in d 11er
ent agriCUltural unl· 
versities during tho 
1:ighlh Pia" 

RESIDENTIAL FACILITIES 

Under the WOOlens' educallon programme, 
14 girls' hostels were completed during the 
year. Earlier, girl students of Assam. Orissa. 
Kerala. Himachal Pradesh, Faizabad and many 
backWard areas used to either leave the edu
cation or stay In rente<! accommodation. Many 
a times. these accommodations were also not 
available. fourleen states were benefited by 
this programme. In view of SAUs difficulty in 
getting support from the StatCJs. the Council 
provided 100% grant as per the recommen
dations of the Chopra Comminee for construc
tion of girlS' hostels. 

Deemed Universities of lCAR 
Pour of lhe lCAR InStitutes namely lARl. 

IVRJ. NORI and elFE are deemed l1niverslLies 
offering postgraduate courses_ DUl'ing Ule yenr 
postgraduate e<!ttcaUol1 has been strengthened 
sllbstantially by PI'Ovidingsupport fol' modertl
iwlion and computerization o( Post-gradual" 
School Libr,l.ry nnd renovation of hostc-Is ;mrl 
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library. AI IARI. Ole National AgrieulluraJ LI
bnny which serves as a resource library for 
SAlls and lCAR InsUtutes. n.tworklllg III the 
[nslitute has been establisheu. CD-Rom sta
tions provided and scientists and student~ a~ 
able to loet l"ieve and search infoI'uuH ion from the 
divisioJl itself. This t:'lcili ly has become a boon 
tn all researchers. It is planned to hok ,,11 SAUs 
ann leAR research institutes to Ule National 
AgTicultural Ubrary. There is upgradation of 
the library which has a new and lIlodel'n look 
with proper designing "nd hghllllg. 

The major inUlative for improving education 
include. pl'ovi(1ing grants for conduct of 
practicals. pl"'epartl tion of laboratory manuals. 
gi\'illg best faculty award in recognition of excel
knce in teaching. VSAT eonnectivily for quirk 
Tl'lricvaJ and documentation of information, im
provemenl in lecture hnlls and It:(lchul~ aids. 
band-ollts on training fnr teachers of SA Us and 
research institutlons, r:ncou ra~tmenL (0 faculty 
members to update Uleir capabilities through 
long and short Lerm trainings under different 
programmes. 

The Post-gradu"te School of Indinn AgTicul
lural Research Institute is playing"n imporl.ant 
role tn providing Ln:tined manpower ror agricul-

M~ O~ RFSEARCf1 ACHlfVE~'E"ITS 
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Placement ttend of PhD stud~o's from AFU 

The KAt. Cerlra! Library 
at Thrit.Sur estat ished 
wi'h In& VIII Plan Oevel . 

opment ElssLSlance of Rs 
80 ,akhs and balance 
t . .mding done b'J Goven"t· 
mont 0' Kera 31 . It is one 
of t!1e largest mull med_a 
I.crary and il"formi'llion 
!'iystem in India 



lural research and teaching in the country. So 
far the institute has produced nearly 3,000 
PhDs and 2.000 MSc students. Out of . the 
students who received PhD degree, 66% are 
engaged in agricultural research, 22% in teach
ing in various universities, 83% are in Govern
ment jobs and remaining are either pursuing 
their higher research through Post Doctoral 
fellowsWps or working in the industries. Dr 
Norman E. Borlaug, the Father of Green Revo
lution was the Chief Guest allhe 1996 Convoca
tion Day of IARl. On this occasion he was 
awarded DSc (Honoris causa) in recognition of 
his outstanding contribution to World Agricul
ture. 

The National Dairy Research Institute, Kamal 
has also improved ils library facilities through 
computer networking. Evaluation for the en
trance examinations conducted by NOR! is by 
optical mark readers. 

Central Agricultural University 
The Central Agricultural University estab

lished at Imphal is playing an important role in 
generating human resource in agriculture. In 
the current year, the first batch of 16 successful 
candidates completed ~heir BSc (Ag) Programme. 
Ten students have completed PG Programmes 
in four disciplines. 

The CAU issued statutory notification for the 
establishment of a College of Fisheries at 
Lembuchera in May 1996. Master Plan of the 
Fifth College of Veterinary Sciences at Selesih. 
Mizoram, has been.finalized. Selection orsite for 
College of Home Science at Tura(Meghalaya) 
has been done. The Government of Sikkim has 
agreed to transfer the land near Majilhar and 
Rangpoh for the College of Engineering and 
Post-Harvest Technology. During 1997-98, 
classes will be started in the discipline of Fish
eries and Veterinary Sciences. 

~OWERDEVELOPMENT 
The greatest need for agricultural education 

is to bring major qualitative improvement 
through advance training to new generation of 
SCientists, improvement of laboratory facilities, 
modernization of equipment, teaching aids etc. 
The scheme for development and strengthening 
of agricultural universities has items, like 
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participation of teachers in national and inter
national seminars and symposia, starting of 
new PG programmes in new discipliqes, estab
lishment of regional and educational technolo
gies and biotechnology cells. manpower plan
ning cells. students counselling and monitoring 
cell, and aSSistance towards conducting practi
cal classes at Undergraduate and Postgraduate 
level. 

Under this programme, 14 SAUs have 
established computer centres for use by stu
dents and faculty. In veterinary sciences, for 
imparting practical training, veterinary hospi~ 
tals, ambulatory clinics and eye centres at teach
ing campuses were strengthened in eight SAUs. 
AsSistance for preparation of teaching manuals 
and aids like pre-recorded audio-video casettes 
on educational technology charts, slides and 
manuals were provided to all SAUs, and more 
than 100 manuals have been prepared. Under 
the scheme of 50% travel grant for attending 
seminar and symposia abroad, 42 teachers were 
sponsored from 19 SAUs. 

During this year, substantial grant from the 
leAR has been received for the completion of the 
following programmes: 

Narendra Deva Univelsity of Agriculture and 
Technology. Falzabad 

• A new college building was constructed 
with Council's support, for graduate and Mas
ters' programmes. 

• Many sophisticated eqUipment have been 
funded by the ICAR to cater to the needs of 
teaching and research in various disciplines, so 
as to facilitate better academic standard and 
research qUality. The instnlctional farm devel
oped from leAR grant offers an effective link 
between the course work and practicals. 

• A prestigious building called Nehru Library 
has come up with the Council's support to 
provide library support to the students and 
research workers. The library has a large num
ber of journals, text books, on different sub
jects. 

• To keep pace with the latest research in the 
world through networking, and to provide hand
on training Lo the student community and fac
ulty on the use of computer, a Computer Centre 
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has been established with fUlancial assistance 
of the lCAR, 

Rajasthan Agricultural Unlverslty,Blkaner 
The financial assistance frolll tile lCAR has 

been lnstnlmenta 1 in initiating new programmp.s 
in education at the RAU Blkaner. These 
programmes include: 

• Postgraduate teaching In home science 
at Blkaner and C:ollege of DaiIy SCiences, 
UdaJpur. 

• PhD programme and degree programmes 
in mechanical. rrtining and electrical eo
glneertng CTAE, Udaipur, 

• nit:: computc:r courses to sludcnts and 
staff at the Computer Centre of CTAE, 
Students Counselling Centre at all col
leges and Academic Staff College-cum
Distance EducaUon Centre at University 
Headquarters. 

• The lCAR provided needed support for 
the construction ofthe bulldings such as 
College of Agriculture and Home Sci
ences at I3!ka.nel', and hostels for the 
College of Horne Science. 

DrY S Parmar University of Horticulture and 
Forestry, Solan 

• The university llbrruy was suppol'ted for 
construction and for eqUipping i,l with new nnd 
old volume of Journals. books for the consulta
tion of students and faculty memhe,-s. 

• The t:quipmc:nt \vorth ~cvenll lakhs have 
bpen purchased for pro\'Jding to tile Depart
ments of Fruit Breeding, Biotechnology, Flori
culture elC. Veterinary Clinical Set\'lces have 
been offered for the welfare of Iiveslock in the 
area.A Computer Laboratory for elTecUve teach
ing of computer application and for providing 
computing skills to the graduates and 111lder
graduale studCIli.S has been established with 
tile ICAR's grant. 

• Under the facultyimprovemcnt programme, 
four sclenUsts were deputed for tnternaUonal 
conferenr:e and many for naHannI conrerences 
and workshops, The faculty was prOvided \vith 
enough funds to develop practical manuals for 
the students so that they are in a posiUon to 
improve their practical learl1in~, 

MAJI..o RfSEA Ie; 1 \(.. ~,_MENTS 

To prOVide hand· on training to the students on the UM of 
computer, ICAR has given iinsl'lcial ar.sistance tor setting up 
a Compoter CenUa a1 the Narendra Oevo. Agricultural 
University (below). At the Y.S. Parmar Universi1y of Agricu). 
ture and Forestry, so'an, the 'faculty was proVIdQd with 
enough funds to develop practical manuals for the students 
to improve their practical learning (down below) 



Tamil Nadu Veterinary aod Animal Sciences 
University. Chenoal 

• This universily has stre-ngUlened infra· 
sLructure from the support of Rs 248 lak1\s in 
this plan p~lioc1 forconstruclion of cenlral labo
ratory. purchase of equipmenLS. library fnrili
ties. ir'Istrucliona) farms. fish {arm at lWO cam
pllses- MadJ'as and Namakka1. 

• A glasshouse at the Fishertes College and 
Research Institute at TUtico.in was also estab
lished by the gram provided by the ICAR. 

• A Comrnunicalion Cenl rr CUnl a MU8eum 
was also constnJcl~c1 hy this grant. Ten excel
lent tcarhing mnnuals we I'e prepared for teach
inglJnnerg['aduate and poslgraduate: cOl.lr~es in 
the disciplines of Veterinary Surgery and Radi
olof[y. Veterinary PrevenUve Medicine, Free;tin~ 
of Bovone Semens. RadiOIsotope TeclUlology. 
l \.Jlimal Biotecllnology' and Gynaecology and 
Obstelrics etc .. 

• 11le Instruments-Roller Cllltur~ Appal a 
(us. EHsa Readel allu Al'c~ssori('s wert .. llsed for 
research and teaching purposes by Ihe post-
6rmdllatc> studt"nts. 

• The computer cenlre hns been established 
wUll 10 lerminals and one me server. The cenu'e 
hilS lrained more Ulan 500 persons of U,e Stale 
and the development departments In use of 
compuler. 

Emeritus Scientist Scheme 
The Emeritus SCientist Sdu::rne has n provi

sion for having: n rllaximum of 50 scienlists at 
any pOint of time. DUling (he period llI1Uer 
report 50 Emcritus ScienUsls were in pOSitiOn. 
At present 34 Dre In pos(lion and 16 have 
completE-d lheir term. Schellles involved are: 

• Develop'flcnt of environmental friendly 
organophorus fungiCides: 1\vcnly new oalY). 0 
melhyl 0-2 rhloroe(hyl phosphates were syn
lhesi7.ed nnd evaluated for fungicidal acUvlty 
agaltlst Pyricularia oryzac. In order to rUld out a 
broad spectrum of aCLivily. U'e compou nds were 
also tested against Helm(nUlosportwn onJzae. 
Hhlzoctonta b010Licotu and Puthiltnt 
aphanidermaLwn. '111e study is ill progress. 

• SUI'Vf>Y. C'ollectioTl. anti selection of im
proved clones of guava of AlJaI1abad DiSl,iCl: 
Most of Ule guava arca fa lis under Allahabad 
safeda and seeds of this c ultiv(lr have large ly 
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The sUlVey. co'lection and selection 01 tnprovOCI clones of 
guava (AI\ahabad $Clfeda) has shown the economic ):>en(l~its 
In terms. 01 OXP0r1 market ~or trui1s wi1n fewer seeds dnd long 
shelf·fife. Allahabad safeda, Apple colou!' and pink flesh 
varielies 0' guava have been reported 10 be promi$ing 

heen used for Ulultiplication. It has economIc 
beneilis In terllls of export market for fruits with 
fewer seeds wiOl lon.g shelf-life and also for 
tnduslly. Some of the new cultivars idenUr,ed 
are M SEL-l (Mamon guava) whirh is in~al for 
desserts. PFS SEL-l, whose exorarp and meso
carp are uniformly pink. It is suHable for Can
ningann nesserl. spolled guava. SPSEL-l, ideal 
for making jelly and dessert. 

National Professors/National Fellows 
The research work and achievemenLS of the 

Nauoual Profc'$-l:)ors/Nalional Fellows are: 
• A fie1cl onenlttl dOL imrnunobinding assay 

(mA) 11(1" been developed for spot diagnosis by 
P,·ofR. Pandey. 

• Mechanisms of ad(lplallon to drought and 
temperature stltd(es by Prof S.K.Sinha. 

• The devdoplllenl (lnd use of blolop;lcai 
control agents (lnd II'M (n colton. groundnul 
and soybean by 1)r. S. Jayaraj. 

• Developing components lor production of 
commercial hybrid Bra.<sicfL< "nd development 
of cyloplasmic mDle sterile IUles by Prof 
V.L.Chopra·s gropp. Cytoplasmjc male slerile 
1in~s drveloped from pnJtoplast fusion of B. 
jUllceu wilh TrtIChysl.oma baU; and Moricandio 
arvensis have now been fully characlerized by 
Ulcm . 
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Studies made by the National Fellows dealt 
wiU1 (c() Monocarpic senescence in relation lO 
Slllksize and drought (b) BioehemieaJ marker (or 
competitive strains of chickpea - rhiwbiulll. !c) 
Study lhe effect of rising atmospheriC C02 on 
photosynUlesis and productivily or Rr£l.t:o.<::.cn 
plants under moisture sLress condition. (d) De
velopmento(mulUple disease-resistant hyb"cls 
and open-polllnated varieUes ill Lomato 
(Lycopersicon esculemum MUI.) through anther 
culture. (e) Chromosome location and de&lg""
Hon of new leaf rust rcsistultcc genes and their 
characlcrizalion to dl.'Vclop whtal with durable 
resistance. (j) AlldopaUuc studies in cropplng 
systems. weed con Lrol and agro(orestry fOl' $L1"'

talnable agriculture. (g) Studies on ecolype tle
velopment. tritrophie relationship anti effi
Cient field management of l'richogramma spp. 
(h) Fate offerWizer nitrogen in cropping systems 
-wilh particular reference to nitrogen use effi
ciency and pollution potential. (0 Profiles of 
hiogenicamlnes and volaUie fally acids in bu f 
faJo productivity. {J1 Epldemilogical studies of 
Bovirle Hatmatur,a (AppendiX 13). 

Summer Instltutes/Refresher Courses 
To improve Ule quality of education. the 

leAR organised 33 Summer Institutes during 
the period (24 on sll'uleg'c fields of U10 crop 
production. namely genetic. (PM. horUculturc. 
biofcrtilizer. agriculture extension. agriculture 
engineering, soil. waler rnanagcmc(ll, and 8 in 
livestock. veterinary and dairy SCiCIJCCS). On ttll 

nvcruge. 400 participanls altended UICSC lrain
Ing courses from various SAlJs and IC_"U{ Insti
tutes (Appendix 14). 

CENTRES OF ADVANCED STUDIES 
During tht: Eighth Piau. a new Scheme of 

CenlresofAdv~need Studies (CAS) was launched 
LO provide conUnued support to Centres of Ex
cellencecrealedwiUl the U)IDPassistance. Apart 
from these. the departments in the SACs and 
leAR institutes based divisions on their aca
demic sLrength were supported to gencrnle skilled 
human resources lt1 new and emp.rgin~ areas. 
Su pporl was provided LO 35 Cell LrO$ of Advanced 
Studies eluting the year . 

• In all. 60 Lralning progranllnes were con
dllcted during the year in the areas of Agricul
tural ExtenSion Agrirullural EconomIcs. 

MA RES:ARC AO-llCVlMSNTS 

• 

CytoplasmiC male sterile lines deve!cped from protopfas' 
fusion of Bt3SSlctJ junc9a with Trachystoma bam and 
Moticandja aNsnsJs have been fully cha~acteri;ced. Specitie 
probes indicatod that chloroplaM genome of the- eMS ha~ 
undergone changes. Analysis is furU'Qf in progross 
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Agronomy, Plant Physiology, Plant Pathology, 
Entomology, Horticulture, Plant Breeding and 
Genetics, Soil Science, Biochemistry, Agricul
tural Engineering, Home Science, Animal Physi
ology, Plant and Animal Biotechnology, Clinical 
Medicine and Therapeutics, Poultry SCience, 
Microbiology, Veterinary Gynaecology and Re
production and Veterinary Parasitology. 

• A total of 850 scientists were trained and 
provided latest information in their areas of 
specialization. Through special efforts excellent 
training manuals for, each of the training 
programmes were brought out. A training 
programme on hybrid technology for rice, mil
lets, pulses, oilseeds, cotton and forage crops 
were conducted for a period of three weeks. 
Nmeteen participants were exposed to the re
cent advances made in hybrid technology in rice 
and pigeon pea. In other crops, though the 
hybrid technology has been used for commercial 
exploitation, the recent advances made were 
explained to the trainees. In all, 34 topics 
covering different facets of hybrid technology 
were covered. 

• The Centre of Advanced Studies in Plant 
Biochemistry has made a study on the low 
ODAP Lathyrus sativus and the somaclones 
recorded highest yield in the All-India Coordi
nated trial. Based on the All-India Coordinated 
trial for maintaining extremely low ODAP 
somaclones Bio L 212 has been recommended 
for release by the Rabi Pulse Workshop. The 
somaclones have a unique feature of producing 
high biomass bold grains, low ODAP content 
and high yield potential. 

• In the area of Veterinary Sciences excellent 
training was conducted and manuals and course 
material were produced. One of the centres on 
Clinical Medicines and Therapeutics in TNVASU 
produced a computer-aided training material 
for use by the students and teachers. 

• To strengthen teaching, research and policy 
analysis capacity of scientists in the country, 
two short-term training courses were organized 
under the Centre of Advanced Studies in Agri
cultural Economics. 1\vo training courses (Q 
Agricultural Research Evaluation and Impact 
Assessment, and (i~ Role of Social Sciences in 
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Agro-biological Research of two weeks duration, 
were conducted by the faculty of the Division. 

~ a~ • Under the CAS, a researcrt') stu y q? Food 
and Nutrition Security Issues was undtttaken. 
The study provides information on dembd for 
agricultural commodities and suggests the re
quired yield growth in the Ninth and Tenth Five
Year Plans. The study identifies the regions 
which must be explored to meet the domestic 
and export needs. 

The National Dairy Research Institute has 
also improved its library facilities through com
puter networking with several terminals. It has 
also purchased optical mark readers for evalu
ating answer books received for entrance exami
nations conducted and scanners cum printers 
for printing question papers. Its hostel build
ings have been renovated, kitchen modernised 
and accommodation for girl students increased. 
Gymnasium of NDRI was also equipped with 
modern amenities. 

AGRICULTURAL HUMAN RESOURCE 
DEVELOPMENT PROJECT 

The World Bank supported Agricultural 
Human Resource Development Project (AHRDP) 
was launched on 14thAugust, 1995 with a total 
ou tlay of Rs 232.76 crores aimed at improvrnent 
in quality of agricultural human resource 
through a series of steps including development 
of infrastructure, training of scientists and pro
cedural reforms for bringing efficiency and ac
countability in the system. During the year 
Accreditation Board has been constituted to 
oversee norms and standards of agricultural 
education in the country. 

To provide better support for improvement 
in agricultural education, the education divi
sion has been renovated, reorganised and 
modernised. The guidelines for Sabbatical Leave 
and visiting scientists scheme have been issued 
to provide mobility of scientists and to Improve 
capabilities to various departments. 

To reduce in-breeding all the SAUs have 
agreed to recruit scientists at the level of Assis
tant Professor for those who have qualified the 
National Eligibility Test (NET) conducted by the 
Agricultural Scientists Recruitment Board. In 
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addition, in the Vice Chancellors' Conference it 
has also been decided to appoint Heads of 
Departments, Deans and Directors in State 
Agricultural Universities based on direct selec
lion. This will go a long way in improving educa
tional standards in State Agricultural Universi
ties. 

The Mid-Term Review of the implementation 
of the project was done by the ICAR and the 
World Bank officials in April 1996. A follow-up 
action has been taken to fulfil the objectives of 
the project. These included finalisation of the 
agency for foreign training of the scientists, 
reVIew of the progress of the participating States 
and the Council component. The FAO has been 
identified as an agency for foreign training. 1\vo 
consultants Dr. R. Coffman of the University of 
Florida and Dr. M.W.Menzi from Switzerland 
have come and visited the participating Univer
sities from July 21 to August 3, 1996 and based 
on the interaction with the University and ICAR 
offiCials, submitted their report which has rec
ommendations about the new consultants that 
need to be hired and the plan' of action for 
various activities relating to AHRD project. 

It is proposed to send the first batch of 
trainees by January-February, 1997. Prior to 
this, six trainees from TNVASU were selected to 
undergo training for 12 months and six months 
in veterinary subjects. Their placement has 
been finalised and they are undergoing training. 
Similarly, senior officers like Deahs and Princi
pals from various institutions under APAU vis
ited Universities in USA, Australia and Europe 
for a short study tour of 30 days. 

PROFESSIONAL RESOURCES UTILIZATION 
University Level Books 

Four books have been completed this year. A 
Textbook of Dairy Chemistry written in jOint 
collaboration with Dr M.P. Mathur, Dr D. Datta 
Roy and Dr P. Dinakar of NDRI, Karnal. A 
Textbook of Veterinary Protozoology was written 
by Dr B.B.Bhatia, Prof and Head, Department of 
ParaSitology, GBPUA&T, Pantnagar.ATextbook 
on Temperate Fruits written by DrT.R.Chadha, 
Director of Research, of Y.S.Parmar University 
of Agriculture and Technology, Solan. A book on 
Fishing Gear and Craft Technology written 
by Prof Y. Sreekrishna and Mrs.Latha Shenoy 
of Central Institute of Fisheries Education, 
Mumbai, in two volumes. 

MAJOR RESEARCH ACHIEVEMENTS 

Internal Competency Scheme 
Under this scheme, agricultural universi

ties/ deemed universities, I CAR Agricultural Fac
ulties of Central Universities seek the assis
tance of the Council for engaging experts/con
sultants for specific period limited to a maxi
mum of 100 mandays for developing course 
curriculum plan and establishment of a new 
programme. Some universities have already ini
tiated this programme. Efforts are being made 
to revise the postgraduate curriculum, strength
ening of research in the area of energy and iron 
nutrition and for series oflectures on important 

, topics of nutrition. During this period, allAICRP 
'Nutrition Component Faculty, located at nine 
centres shall be trained for the estimation of 
mycotoxin in various foods. 

Best Teacher Award Scheme 
For promoting excellence in teaching, Best 

Teacher Award Scheme has been implemented. , 
The Council has awarded two Best Teacher 
Awards to M. Thiagarajan, and Dr A. Sundaraj. 
In addition, Dr Nrusingh Charan Singh, Dr 
Aratla Trivikrama Rao, Prof S.C.Nayak. Dr 
P.C.Thomas, Dr Pranati Das, and Dr Prakas 
Chandra Patro have also been awarded Best 
Teacher Award by the Council. 

HOME SCIENCE EDUCATION AND 
EXTENSION 

All-India Coordinated Research Project on 
Home Science has been supported with two 
additional components. namely clothing and 
textile which have the relevance in the area of 
value addition of agro-and animal-based fibre 
alongwith processing of fibres and dyes for 
improving economic viability. The Home Sci
ence Extension component has a focus on prepa
ration of data base on rural women with specific 
reference to involvement. deCiSion-making pat
terns, time-use patterns of women in agricul
ture. animal husbandry and household chores. 
To meet these challenges, the Council has cre
ated a Coordination Cell at the HeaQquarters. 

Food and Nutrition component working on 
the nutritional evaluation of uncoventional/ 
lesser-known foods in terms of calcium" iron 
and ~-carotene and antinutritional factors
phytates, polyphenols, oxalates. 
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Nutritional evaluation of various unconven
tional/lesser-known foods. including pit!}u: 
khlljri. barbunli_ peepalbanL~ wild ber. lellSora_ 
santhl. bllakr~ guitar. sawank 'md teen! was 
done. Among the fn.itl; studied. pir)ju. kllejri 
contained considerable OOlOll nl ofproleiJ). witHe 
kacllri stood with high amount (13%) of fat. A 
wide variation was obser'Ved in tileir crude fibre 
and ash contents. Crude flhre va.-itel f .. olll 1% 
(in pitYu) 10 ~3% In peepalbanHand the ush from 
2% in barbanti_ wild ber and lehsora 10 25% in 
sarlthL Tolal available c~rbohydrate content of 
these foods varied from 37% in kachri to 33% in 
wild ber. GuUar was rich in calcium, iron, and 
zinc. Leave;, of pityu had detectable levels of s
carotene. ~'rultsand leaves in general w .... good 
sources of ascorbic acid. 

Blends of Red Palm Oil (RPO). und Sunflower 
6il (SFO) in the mllos of 30:70 and 50:50 wore 
separately prq>nrcn . Forty different food ilems 
covering breakfast foods. "weet meals were pre
paren using RPO and its blends with SFO In Ihe 
ratios of 50:50 and 30:70. Selected food items 

-
Unconventional foods hav~ been evaluated tor lhoir nUlff' 
lional va.lue in term!'; of tholr calcium, iron a.,d B4 carotene 
contents and a"tinulritional faCIOI$ like phytates, polyphe4 
Ilols and oxa'ates. e1ude fibre was 33% in peepalbantl and 
asl'l 2'% In barbanri. 250,0 In santhl. Carbohydrate content 
variQd from 37% in Kachri to 33-O,~ in wild ber Barbanti. 
sawank end santhi contain high !evels ot phytic acid 

'82 

Peepal1)8l'1r, 

f&tl)&I'ITI 

In winged b~an, (Psop/1tXarpus letragonolobus) succtJl€mt 
shoots, flowers, ImmalUre pods, dryseeds and tubers are all 
edible and nch in nutrients The beans contain high prota n 
upto 33%, next 10 soybean 
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I AICRP ON HOME SCIENCE 

I Family Resource Management 

• Impact of Kitchen Organizaticn. Studies on the existing and Improved organized kitchen revealed 
that organizl>d kitchen saved time (38.8%) of the homemaker in prepanng a meal. A good number 
of respondents strongly liked the improved kitchen. 

• Maintaining organized kitchens resulted In time saving(96%). distance travelled (96%). tiredness 
(88%). easy to work (76%). less posturat changes(72°;o). less mAntal latigue(72%) and neat 
kitchen(64%). 

• Clothing and Toxtiles component wilh focus on value addition for agro-and animal-based fibres. 
has been added recently wilh the focus on identifying agro-based legions in the first phase 
fOllowed by introducing intervention for improvement in the existing practices of processing fibres 
and dyes. 

• Home Science Extension components database on rural women with work profile. decision
making pattern, drudgery tasks and scientific validation of drudgery reducing technologies shall 
be explored. 

Child Development 
, 

• Developmental Assessment of Rural Children (6-18) in terms of physical and psycho-social 
assessment showed that rural children (of different age groups) fell short of the National Centre 
for Health Statistics (NCHS) Standard In weight and stature. The age showed negative 
relationship with their weight and stature. 

• To cater to the need" of infants and pm-school children of subsistence farm families. the 
Community Child Care Centre was introduced. on thl> basis of community participatory approach. 

MAJOR RESEARCH AC H -VE"""-fliTS 

The physical and psycho
socia' assessmant 0' rural 
ch:ldrel'l: (6-18 y!S) uncler 
the AICAP on Home Sci· 
~nC9 has shown thal thoir 
psycho-social development 
retention and concentration 
Is related to class, age 
weight and stature 
AmonQ the various mea
sures to b& t~l<en. the Com· 
munity Child Cara Centras 
have b{:lQn introduc&d to 
cater to t!"le needs of "n
fants and pre-school chil
dren of subsistence farm 
families 
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were analysed for total and beta-carotene. Re
tention oHotal carotene in differenl$ilored prod
ucts was In the range of 30 to 60% tn pickles 
(stored for 6 months). 78 to 83% in cakes (stored 
for one week) . 71 to 86% ill bIScuits (stored for 
ooe week) and 52 1081 % in sweet meats (slored 
for Ulrec days). ~cta-carotene retention was in 
the range of 38 to G7% in pickles. 35 to 85% in 
cakes. 61 to 86% In biscuits and 60 to 90% in 
sweet meats. All foods were also subject.ecl to 
sensory evaluation by a ttamed panel of judges. 
CUrlY ltells as well as pickles prepared with 
RPO: GNO and RPO:SFO blends were well ac
ccplcd duling sensory evaJuation. For pickle5 
and baked foods. RPO:SFO blends were fou nd 
highly suitable. Sweets were moderately ac
cepted when prepared wilh Ulese oil blends. 
1111S being a rtch source of v;tamin A. it can be 
easily used as a good supplement ofv;tamin A. 
undcr Rural Community Nutrltion Programme. 

A study was conducted Oil 1200 pre-school 
children of five years of age group (rom lhe 
selected urban slums and rural arcas of Andhra 
Pradesh to understand Ole differences in nutri
tional status. The nutriUon iBLake of these 

Blonds of REKI Palm Oil and 
Sunflower Oil In the mHos 
3C:70 and 50:50 hay!) boon 
ptepafed and used for 
preparation of different 
1000 ilems . .... h~ being a 
rich source 01 VItamin A 
can be used as 1! good 
supplement to! the v:tamin 
und'&r tho Ru;al Community 
Nutrition Programme. Pho~ 

tograph above sOOws boan 
curry and {below) Poha 
preparation with RPO and 
SFO blends 
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children was low when compared with the 
Recommended Dielary Allowances (RDAl. and 
the dJet was grossly deficient in "!lam ins, 
e.;pe.cially A and B-Complex, 

NATIONAL AGRICULTURAL RESEARCH 
PROJECT 

The :'\Jational AgriculLural Re::;eal'ch 
Project (NARP) was iTllplclllellted lO slJ'ellgthen 
the research capabilities of stote agrieullurdl 
urtiy~rsities (SAUs) for r:ondur:Ling ne<':d-based 
and location-specific research. TIle proje~t w~s 
s\lcce.ssfully concluded on 30 JWle, 1996 and 
the main objective of decentmli7.,tion of re
search through zonal stations locntec1 in differ
enl agro-ecoloi(lcaJ re,tljons!subrcgioTls has been 
achieved 111 aJlthe. 26 SAils to meet Ihe iocatlon
speCific research nceds of the farmers .. 

Under the project aU tile agl·ocUmallc· based 
zonal stations have been prO\.;dcrl support for 
staff. labor-at oryand residential buildings. equip
ments, andlibrc:ll)' faCilities. now have their own 
on-going research pro,e;l'all101es. llut fol' NAill' 
adhdties, reseru'ch faci1ltit'"s in remote and tribal 
areas would nOI have been developed. 

The concept of genemling nccd-basetllcch
noiogies for each zone has been accepted by all 
Lhe Stales in vicw of tangible benefits accr'lling 
based on the model adopled In NAIU'_ All thesc 
7.00n;:)1 stations, after completion of ~RP, are 
conUnuing with the support of State Govc:rn
mf"nt in a.ccordance with lhe MOU between lbe 
Slale Governments and the ICAR, 

Each zonal research stalion has prepared 
~tatl1g rtpOr·L. which includes the Identilk .... 1tion 
of major farmlni( situations, farmers' problems 
~nct procilldion constraints. 

Research and extension linkages have been 
strel)~Ulened, and mechanism developed which 
permiL~ participation of ~cientisLs and develOp
ment offiCials in regular monthly and Zonal 
Research at)d Extension /ldvlso.)' Commitlee 
(ZREAC) meetlni(s. 

Interaction with other development. deparl
mems. like atlimal husbandry, fore.stry, irriga
tion is now Increasini( as a result of strength
ening and support provided LUlder NilRP, TI,e.'e 
is substanUal improvement In the quality of 
research, and packa,,;e of pradices for various 

MAJOR RESf A lC:H ACHIEVf'MENTS 

SUdie& on 
ch ,Id dovlllop· 
ment show 
that lural chll· 
dran h:jll shon 
01 the stan
dard set by 
lhe NatlOna' 
Centre ~f 
Hea1th Slatis· 
tice. in terms 
01 weight and 
statum 

crops ond cropping systems are now beill~ rec
ollllllended on a zonal basis and widely adopted 
by fo/mers. 

l.'1rge OI-eas in the tribal d;slricts, rainfed 
deserl regions. and hill distriCts etc. in states 
like iI.ndhra Pradesh. Orissa, Uttar Pradesh. 
Olhar. RaJaslhan. Madhya Pradesh etc. which 
Wefe complet~ly nf"gl~('t~ci for re-searr:h now have 
zonal research sLalions. 

To develop new skills, 16 senior research 
sclenUsts and managers were deputed to CGIAR 
institutions for sharpenini( their skills. This 
helped in heller management of research pro
grams and facilities back horoe. ArlOUler group 
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of 88 young and talented scientists from SAUs 
were sponsored for overseas training in their' 
field of specialization and got aquainted with the 
latest developments in research, experimental 
techniques, systems and procedures for adap
tation in their own research programmes. 

To strengthen scientific capability of the 
regional research centres, 11 training programs 
of about 20 participants each, were organised in 
strategic fields for enhancing production in 
agriculture, horticulture, agroforestry, agricul
tural implements, imprqving quality of animal 
nutrition and post harvest technology of crops 
and water management. In addition, eight 
computer training programmes, were organised 
and 105 staff members trained from different 
SAUs and ICAR headquarters. 

Basic Research 
(O Sensitive diagnostic tools employing 

immunoprobes or nucleic acid probes, have 
been developed by the Indian Agricultural Re
search Institute, New Delhi for reliable detection 
of peanut stripe polyvirus (PSIV) and rice tungro 
virus(RTV) in plant tissues even when present in 
small numbers. These tools are of great signifi
cance in virus epidemiology. 

(iij Techniques for somatic embryogenesis 
and organogenesis have been standardised for 
groundnut, by the National Research Centre for 
Groundnut, Junagarh with 100% response, 
and a workable conversion to plantlets. 

{iii) The Central Institute of Cotton Research, 
Nagpur has standardised tissue culture tech
niques for cotton. With the improved method of 
shoot tip culture, and with induction of multiple 
shoots, there is scope for developing transgenic 
cotton. 

(iv) Synthetic diets and in vitro rearing of 
Trichogrammatids and Chrysophids were per
fected at Project Directorate on Biological Con
trol, Bangalore. This has significance in inte
grated pest management (IPM) for control of 
borers and sucking insects. 

(v) At NDRl, Karnal, a set of in-vitro trials 
with pure chemicals mimosine, 3,4 DPH and 2,3 
DPH were carried out and it was observed that 
mimosine disappeared from the medium after 
two days in buffalo and goats and 4 days in 
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cattle showing 100% degradation of mimosine. 
(ui) Studies were also conducted.,at lARl, 

New Delhi on the expression of~sp2S g~ne in 
wheat varieties subjected to ~ater defirit of 
different intensities. The expression of~;hsps 
16.9, 17.3 and 26.4 transcripts in wheat vanet
ies and species differing in thermotolerance 
under field conditions for yield performance 
were examined. 

NATIONAL ACADEMY OF AGRICULTURAL 
RESEARCH MANAGEMENT 

The National Academy of Agricultural Re
search Management (NAARM) conducted some 
training and course programmers during the 
year, the highlights of these programmes are: 

Foundation Course for Agricultural Research 
Service (FOCARS) 

The fifty-four, fifty-five and fifty-sixth courses 
(of FOCARS) were concluded on June 20, Au
gust 2 and December 2, 1996. Forty-five trainee 
scientists in the 1st and second and 39 trainee 
scientists in the third course completed their 
programmes successfully. . 

National 1:raining-cum-worksbop on Agricul
tural Research Financial Information Sys
tem (ARFIS) 

A software package" ARFIS" was developed 
for computerization of monthly accounts of all 
the ICAR Institutes, with the main objective of 
bringing uniformity and standardization in ac
counting procedures. The package was devel
oped under the guidance of the Financial Advi
sor and Joint Secretary to Government oflndia, 
Ministry of Agriculture. 

To familiarize the ICAR accounts personnel 
with the features and operation of the comput
erized accounting software package, a national 
training-cum-workshop on Agricultural Re
search and Financial Information System (ARFIS) 
was organized by the ICAR at the Academy from 
April 15 to 23, 1996, in three spells. 

Around 300 /financial and administrative 
personnel of the leAR have been trained with 
this package. A manual on computerization of 
accounts entitled "Agricultural Research Fi
nancial Information System (ARFIS)" was pub
lished by the Academy. BeSides offering opera
tional advantages, like speed, reliability and 
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accuracy. ARFIS would also facilitate easy stor
age and quick retrieval of financial data. 

Advanced Course on Agricultural Research 
Project Management 

An advanced course on Agricultural Re
search Project Management was organized from 
April 16 to 26. 1996. at the Academy. The main 
objective of this course was to expose the re
search project managers of the ICAR Institutes. 
SAUs and other organizations to the concepts of 
agricultural research projects and to the scien
tific management of agricultural research 
projects. Twenty-five scientists participated in 
the course. " 

Summer Institute on Recent Advances in 
Agricultural Research Management 

To make the agricultural research establish
ments responsive and vibrant. the application of 
basic principles and concepts of management is 
of paramount importance. In order to sensitize 
scientists on recent developments in concepts 
and techniques of various aspects of agricul
tural research management (ARM), a summer 
institute on "Recent advances in agricultural 
research management" was organized at the 
Academy from June 3 to 22. 1996. The course 
covered various areas. like ARM concepts. pro
cess. and developments; agricultural research 
project management - prinCipl~s. techniques. 
and applications; ARM Information System; 
manpower planning for effective agricultural 
research system; technological forecasting and 
systems approach. etc. 

Course on Management Informati()n System 
(MIS) 

For planning and managing agricultural re
search effectively. managers require relevant 
and timely information on various research 
resources. A computer-based Management In
formation System (MIS) becomes useful when 
the organizations become larger and their re
search activities multiply. A course on MIS for 
agricultural research was organized at the Acad
emy from June 11 to 22. 1996. Thirteen senior 
scientists and teachers working in the ICAR 
Institutes. SAU's and other research institutes 
partiCipated in the course. 

MAJOR RESEARCH ACHIEVEMENTS 

Outreach Programme in Educational Tech
nology (OPET) 

The major objective ofthe OPET programme 
was to orient the agricultural university teach
ers to various aspects of higher agricultural 
ed ucation. more specifically to ed ucational meth
odology and instructional technology. Third and 
last contact programme in OPETwas organized 
at the Academy from June 18 to 28, 1996. 

FDP in Educational Technology 
Under the Agricultural Human Resources 

Development (AHRDP) Project. the second teach
ers' orientation programme was conducted un
der the jOint sponsorship of NAARM and Aca
demic Stafr College and Distance Education 

. Centre. Rajasthan Agricultural University. 
Bikaner from August 5 to 20. 1996 at the 
Directorate of Extension College of Agriculture. 
Udaipur. 

Computer Applications inAgrlcultural Research 
Recognizing the need to bring about the use 

of computer among the agricultural scientists. a 
course on "Computer applications in agricul
tural research", was conducted from July 15 to 
22,1996 at the Academy. Under this hands-on 
training course. the agricultural scientists. were 
senSitized to use word processing packages. 
data storage and retrieval techniques and graphic 
presentations. Twenty-two scientists from the 
ICAR institutes and SAUs attended this course. 

Public Relations {PRJ - oriented Marketing 
Communication Strategies of Agricultural 
Research Programme 

The objectives of the above programme was 
to expose the participants to the public relations 
oriented marketing communication concepts 
and give them a firm grounding in marketing. 
and 'concept selling' in business and non-profit 
organizations; to expose the participants to the 
new and the emerging areas of designing com
munication plan for advanced packaging and 
pricing of clientele oriented agricultural research; 
to improve the PR - oriented marketing commu
nication skills of the participants. 

A national workshop on "PR-oriented Mar
keting Communication Strategies of Agricul-
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tural Research" was organized at the Academy 
from September 2 to 7, 1996. . 

A course on-Videography in agriculture 
was organized with an intention to promote 
communication technologies in the research 
institutions of leAR and SAUs from September 
3 to 13, 1996. 

Seventeen technical personnel engaged in 
videography and photography in ICAR research 
institutions, SAUs and also the scientific staff 
looking after these sections attended the course. 

UNESCO'S CDS/ISIS (ver 3.07) & Asso,;iated 
Packages 

To familiarize the information professionals 
with CDS/ISIS and the associated packages, 
the Academy organized a course from Septem
ber 20 to October 1, 1996 to discuss the concept 
of databases, DBMS and designing bibliographic 
databases and to provide a complete hand-on 
training on the use of CDS/ISIS. 

lWenty seven librarians, documentalists, 
information specialists / analysts, technic<¥ per
sonnel handling information services ip the 
leAR institutes, SAUs and other related organi
zations, participated in the course. 

Manpower Planning in Agriculture 
To plan and to utilize the existing manpower 

to the maximum extent efficiently and effec
tively, a course on "Manpower Planning in Agri
culture" was organized at the Academy from 
September 19 to 27, 1996. 

The course covered topics, like principles 
and practices of manpower planning, manpower 
efficiency, time management of manpower, man
power requirement for a project .. 

SWOT Analysis in National Agricultural Re
search System 

A course on "Application of SWOT analysis 
in National Agricultural Research System" was 
organized from September 23 to 26, 1996 at the 
Academy. The course covered topics, like con
cept and an overview on SWOT, applications 
offered through case studies; application - re
search and development programmes, etc., with 
emphasis on practical-orientation. 
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'IWent}t-eight participants such as Principal 
and Senior Scientists and Associate Directors of 
Research and Professors pailhcip~tecy in the 
ooume. ~ 

Management of Human Resource for Research 
An advanced course on management ofhu

man resources for research was organized from 
November 18t030, 1996with the main objective 
to expose managers to the concepts of human 
behaviour in organizations and to sensitize them 
to issues important in management. The course 
helped scientists in this vital area to effectively 
manage people at work, thereby increasing the 
productivity of research.lWelve scientists, teach
ers and administrators of the ICAR Institutes, 
SAUs and other research development and edu
cational institutes participated in this 
programme. 

Statistical Softwares for Data Analysis 
A course on statistical softwares for data 

analysis was organized at the academy from 
November 19 to 29, 1996 to provide an exposure 
about the basics of computers and to familiarize 
the scientists to work on statistical software 
packages for data analysis, data presentation 
and interpretation of results from these analy
sis. 

International Management Development 
Programme on "Management of Agricultural 
Research" 

The World Bank sponsored a 2-week Inter
national ManagementDevelopment Programme 
on "Management of Agricultural Research" for 
the Directors of Agricultural Research Insti
tutes from Nigeria under the auspices of Na
tional Agricultural Research Project. Some of 
the broad areas covered include NARS in India 
and Nigeria; research programme planning and 
management; human resources management; 
information management; financial and admin
istrative management; agricultural education 
and extension management and NARP. 

RESEARCH 
A research project entitled "Professional 

(graduate) Women in Agriculture" was 
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undertaken by the Academy. This project is 
sponsored by the Department of Science and 
Technology . 

PUBLICATION 
The Indian Council of Agricultural Research 

(ICAR), had introduced new scientific personnel 
policy to suit the requirements of sCientific 
personnel and researchers. With a view to keep 
_the scientists and the research managers of the 

MAJOR RESEARCH ACHIEVEMENTS 

ICAR updated with the personnel poliCies, a 
comprehensive handbook incorporating the 
various changes that have been issued, from 
time to time, for the original ARS rules, have 
been compiled and edited. The publication is 
entitled "Agricultural Scientific Service Rules". 

This publication presents various orders, 
instructions, decisions, clarifications, and rules 
framed, from time to time, from April 1985 to 
June 1995. 
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Transfer of Technology 

l11e Division of Agricultural Extension of 
[CAR plays a centre extension role to facilitate 
process of assessment. refinement and transfer 
oftechl1ology through which the extension "!(en
ciesand Ul~ farmers can be pxposed to Lhe latest 
agIicuILuml Lechnolo!(les. 1he major projects 
ftmctionlng are Klishi Vigyan Kenuras (KVKs). 
Trainers' Training Centre" ('ITCs) and Technol
ogy Assessment and Refinement lilrou!(h 
InstiLuUon-Village-Linka!(e Pro!(ramme (IVLP). 
There lS also one National ReSf':UT('h CC"nlrc for 
Women In J\,I!l'iculture (NRCWA) funcUoning aL 
Ahuhancshwnr. AI pn,scnllhcreare261 KVKs. 
8 TICs and 34 IVLP functioning under th<: ICAR 
extension syslem, 111.ese were seven publica
tions brought ou l by lhe extension Scienti.r;ts. 
rive a.glicu ltural Scientists were sent abroad for 
training. 

KRlSHI VIGYAN KENDRA 
The major mandates of the project ate : (II 

collaborate with the subject-mailer specialil;ts 
ofUle stale aglicultural universities/scientists 
of the regional rc~carr.h stations and the stale 
extensioll personud in oll-faJ'1ll te:::;Ung. refining 
and doculllenting techllolgies for developlnl(:(ti) 
oraanize training to updaLe the extension 
~ . 

pei'sonne] within the tlren of ope.ralion with 
eme,-!(Ing advances in agliCllltural resea'-ch on 
regular basiS; (iii) organize long-Lerm vocational 
training COurses in agriculture and allied 
vocauons (or Ule rural youULS wiUl emphasis 
on learning by doing for generating self
emplpyment thl'ough institutional fuumcing; and 
(h') orga.n.ize fronlline demonsLl'ations in various 
crops to generate production data aocl fe~dbnr.k 
information. 

The achir;vernenLs (lfe givr.n below. 

Farmers' Training 
A lolal of 10,394 training courses for the 

• 

• 

• 

• 

• 

• 

• 

• 

Farmers' Training courses organized by 
KVKs 

Long-term VocaLional and skill-orienled 
Iraining courses organized by KVKs 

Extension Activities such as field days. 
farmers' fairs, kisan gosthies, farm women 
fair, agricullural exhibitions, clinical call'4ls, 
campaigns. video and film sholVs, radial 
TV coverage organized by KVKs 

Increase in yield of redgram, rapeseed 
and mustard up to 150% achieved through 
Frontline Demonstrations. 

Training Courses orgazined by TICs 

Resource of 213 scientists created by 
Institution-Village-Linkage Programme. 

WOI kSl1op-cum-training on Gender Impli
cations in Farmirg Systems Approach 
organized by NRCWA 

Training -cn h)'brid seod production of sY"lf}ower being 
conducted at KVK, Ferozpur 
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benefil of 2.44.652 farmers and farm women 
wcre organized in crop producUon. plant pro tee- . 
lion. hOl1lcultlll'e. livestock ptoducUon and 
managemenl. soil and walermanagemcnl. farm 
machIne I')' and tools and horne science. Thc 
projecL is monitored Lhrollgh A 7.(mal co ... 
ordinating units. The zone I comprise" DeU)i. 
liaJyana. PunJab. I Hmach::tl Prildesh and.Jammll 
aJ It.! Ka"hmlr. The Zone II compnses Bihar. West 
Bengal and Ant1arnan and Nicobar Islands. TI\e 
Zone 1I( and IV cOmpti::,es Assam and North
Eastern I JIll States: Uttar Pradesh respecUvely. 
TIle Zone V and VI indudc Andhra Prarlesh and 
Maharashlra: Rajasthan and Glljarat re$pec
lively. TIlt slates of Madhya Pradesh and Orissa 
arc inc11lCkd In 7.(1ne VII. whereas Keraln. 
Kamataka. Tamil Nadu. Goa ant.! Pondicherry 
are Included In Zone VIII. 

TIlt: iUIJ.mel of various training pro~I'amme!) 
conducted hy 1(VI{.<:; was assessed II) adoplion 
and change of income level. TIle adoplion or 
different technologies/skills was 25-100%. In 
majo .. ity of cases, Ult: level of adoption was 
more than 50% wtlh proportionate in('rt>:nse in 
Il)come. 

Vocational 'training for Rural Youth 
As many as 2.138Iong-lerm vocational and 

skil1-onentt::d tn:lining courses were organiz.ed 
covering 4G.A69 rllral youlhs. The training: 
courses were in the areas of bee-ke<!ping. pOlJlr ry. 
rtairyinp_. pi~ery. fisheries. presen'ntion offru its 
& vegetables. In<Jirllcnnnc;e and repaLring of 
farm machineries and (oo1~. 

'training Programmes forln-servlcePersonnel 
The KVKs al'e glvell lh,. rt:sJlunsibililY of 

conducUngin-scn'ice tminingat ~fass·root level 
of cxtension runcUonarles working in govern
me.nt and nOll-goverl1111clll dcyclopmenl or~ani
zations I'eiatcd dire('Uy or inc1lrectly wilh the 
de"elopmenlof~nclilLllre. Dliling 1996.1.047 
lmilling prO:J;rammes were conducted ('ovrling 
21.489 bene('iL-iarics. 

Other Extension activities 
To speed up the process oftraJ)sferof tec))

nolog)' eXlenslon acU"ilies slich as field 
days (928). farmers' falrs (268). kisan goslhi<'s. 
farm women liur. ngrlcullurol exhibitions (354). 
elinic::tl ramp' (111:. CJ mpalglls (238), video and 
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film shows (3361. radio/lV coveraj(e (246) woro 
also ol'ganl.cd by an the KVKs. Extensi()n 
llleratlll'e for its dlstlibu lion to Ule fanners were 
also prepared on va rious agricullural pracl ices. 

Frontline Demonstatlons (FLD) 
111C main objectives of U,e FLO w'e: Ii) to 

demonstratc the newly re!casell production tech
nologies at the farmers' fleWs to exploit ilieil 
maximum potenUnl in a given farmlng system: 
(ii) to prepare technlc<'Illeadershlp In Ihevi1l~es 
by way of Imparting desired lr~inin~: and (iii) 
toorgani7e U,eneed based trainingprogm,mme.s 
for subjecHnaUer speCialists and the fal'mers 
aflcr identification of problems, 

Oilseeds: During 1995·96. 3,419 ha were 
covered Lo demonstrate the polenlial of tech
no)ogies in differenl agro-c1imuLic zones of the 
cou nlry by involvin.$! 7,205 farmers. 

The yield of differenl oilseed crops has ~hown 
a si.gnificanL iJlCI-ea:;e in prOduCtivity. The in
crease hM also been found 10 be slgnifkant in 
rain fed demonstration in crops like kharif 
$!Toundnul. rabisaHlower. soybean and castor. 
The Inclusion of new varieLles in rapeseeel and 
1l1115tard has shov,iL) an jncrease in yield of 25 
15cYA. over the farmf'rs' practicf>s, TIle addi
tion;)} yield duc to addilional cosl of critical 
lnpu ls over the local checks has shown <::ncour
agi1l/( n:sulls ul crops like mustruti and sesamUIlI. 
Al some of the centres the investment ofRe 1 on 
crit1C'al inputs has produced Rs 5-10 in nodi· 
Uonal yield. 

MaJol' feedback from the demonslialion is 
lh~ possibilily ofincreasi ngyi~ld of oilseed crops 
in the ~xistinf! ~ropping scqtlcnces of the farm .. 
t'1'S. There' is n~('ci for rlcvC"lnping vnrirlirs of 
WOlmdnul suilable for late planting In paddy 
based cropping system. 

Pulses: J.)uringtheyear 1995·96.5412 dem
ollstralions were conducted on major pulse 
crops covering \ 757 ha in pulse gro\Vin~ dls
tne'tsof 11 slnlesoflhf" ("011111 I)'. The produchon 
pntf'lll in I was nnt) lyzf'o agro·r1i matie zone wise 
(,OInrarin~ with fnrmcfS' pracli("es. ThP in .. 
('I'(':as(" in }'icld of redgram wil h recommended 
\'nrieties and improved lcrhnologies was 15-
150% in different agro-climatic zones in the 
!jlatts. It wJ.::; most pruDtable In centraJ plain 
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zOlle of Uuar Pradesh where the additional COS! 
of Rs 625/ha on cntical inpuls YIelded addi
tional 989 kg. i.e. al1 iJweslment of Re 1 has 
produced about 1.5 kg grain. 

Inchickpea. lhe increase io productivity W8S 

13-36% In Punjab. the hli(hest beinl( in w~stprn 
plain ?.one. 23-28% in Ha.yana. 23-105% in 
Bihar. 23-109% in Ultar Pradesh. 24-98% ill 
Maharashlra and 29-125% in )'1adhya Pl'adesh. 
·n,. incre;Ise in yield of greengram wes 12-21 % 
in Haryana. 52-78'-Y. in Punjab. 100% ill B.har. 
50-94% in Utlar Pradesh 19-78% Ul Al1dhra 
P''adesh. 11-54% ill Mallal'ashtra. 70-200% in 
Rajasthan. and 17-55% in Tamil Nadu. 10 
blac~ram. the increase in productivity was 
59-154% In Ultal' Pradesh. 11-158% In 
Maharashtra. 13-12UOA> inAndhraPmdesh. 51% 
in Rajaslhan, 54% in Karnat.rlkn and 15-86% in 
Tamlll'adu. There has been Simllar increase in 
other crops like field peas. lentil and ra,jmash. 

The extension activities included field days 
and training of farmers including radio and 1V 
talks. A large ou mber of training courses were 
or~anlzeet. 

SAARC Workshop 
Th(: Division organi7.f~d wOl'kshop on Traill

lnJ! of Trairl.ers in AgricullUl"fO: Extension for 
SAARC CounU'ies at New Delhi durillg 29-31 
August_1996. 111irteen delegates from five COUll
tries participn ted in t he workshop. The objec
tives of the workshop were thntthe participnnts 
will be aule to : (i) appreciate the slat us of 
training strcl(cgks In IT'(lC'h a mi1lion of farmers 
in SAARC countries: (ii) comprehend the adult 
learningprinCip]csand its application for leach
ing and training process: (iii) sel technical agri
cultural topics In seven-step design following 
experimental Icarnln~ cycle: and [Iv) prepare 
and deliver lraining sessions on int.eractlve 
IectLlrelle anet InteraCtive demonstration. 

Dr R S Paroda. DO. ICAR and Secretary 
DARE inaugurated Ihis workshop and empha
sizcd the need for using appropriate U-alnJng 
rncthodolo~ywhich is in the cornerstone for the 
lransfer of sustainable a,gricullure technology. 
All the p,u1iclpants gave the feedback that the 
workshop was vely effective and has acilleved 
tile overall objectives. 
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rrontl'n& dQmer.s~raucn In gro.lndnut ('Co 2') at 1armers 
fiold 

Ftcntllne de'llonstlation in chickpea fPusa 2SG'} production 

TRAlNERS' TRAlNING CENTRES 
There are eight TI'Cs which arc specialized 

InStitutions to provide technical back up sup
port to the KVKs staff in their areas of speCial
ization ""wen as latest traininglllethudology. In 
addition 10 KVK"taff. they also impart training 
to ""hj~ct-mntler speCialists of development 
departments of various states. DUling the year 
,ulder report. 144 courses have been organized 
which have benefitted 2904 participants. 

TECHNOLOGY ASSESSMENT AND 
REFINEMENT THROUGH INSTITUTION

VILLAGE LINKAGE PROGRAMME 
The Project was approved by Ole leAR io 

June. 1995 for 42 centres \vilh state agticultural 
universities (Ind reseal'ch institules wiUl a lola! 
fund provision ofRs 101.60 mill1on. Two meet
mgs of the senior officers of all the centres were 
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organized in Deihl. J\lllhe cenlreswere apprru7.ed 
of the procedures of site selecuon. core team 
conStilLllioJ). projecl preparation melhodolo
gie::l and fiuancinl manap,ement ~Spf"ct~ of the 
projerl. 

To Create a resource group of trfliners for 
organizing tralnJngs of core team scienlists of 
differenl cenLres. lwo training programmes were 
organi1<'(j for 11 days. In these p,'ogrammes 64 
scientists from dUfcrcllLiIlsUtuUons oflht coun
try were trained. These scknlists wen: usc.:u as 
resource persons In subsequent training 
prograrnmes organi:ted in different zones. 

Six zonal training p,ograllllues e~lch of 13 
days duration wt:n: conducted for an the CCI I Lrcs 
in the country. In these Lrairting vrogranune~ 
17G scienUsts from 41 centres were trained. A 
re.'50urce or 213 scientists has been created in 
th. COllntry in the concept, approaches ann 
melhodologies In he anopten in planning and 
cxccuLion of partiCipatory technology develop
ment apprnnchcs envisaged in this project. 

Later, the cent.res were requesled to prf'pnrf' 
PJ'Oject documen ts. These documents were 
di~cussed in detail In lhe ?onal steerln~ commit
tee Oleellngs organized In f'iovember /Decembe,', 
1995. Till thiS dale, tile Project documents of34 
ct:rtlrt:s covering about 21.000 farnl famnic~ 
have beelJ approved by lhe councIl and alllhcBe 
centres have sLarLed implcmcnUng the project 
since kharif 1996. 

RESEARCH ON WOMEN IN AGRICULTURE 
COllsidering the predominl::ull role of women 

in agriculture and allied nCUviues the working 
group on nglicultural n"senreh and education 
e.onstlluted bylh .. plannlngcomnllsslonrecom
mended to establish a i':attonal Research Centre 
for Women in Agriculture (NRCWA) during 
the Eighth Five-Year Plan, Thus the cenlo'e 
was eslablished and <;larlcd functioning at 
Bhuham:sl1war u1April, 1996 wiUllhe following 
mandates: (i) acling as a rcposito'Y of in forma· 
lion relevant to women III al(rlculture: (Ul 
~ln:ngthcfling tilt: use of genuer aJ uily::>is ill 
research and lechnology dcvcloprncnllo ensure 
lhat women's as well as men'S agricultural 
ellltTllrises Hlld opcnJuons art! fully cOTlsitkrccl 

IvIAJO- RESEAf'CH AC~ LVEMC!lr 5 

NumbOf of KVK$ ilnd nC$ zOn(>-wl~e 

lonQ States Md Unton Ten'torles Number of Number 01 
KVKs nc. 

Punjab, Haryana, Himachal Pradesh 90 01 
J&'Ilmu Md ~~hnllr. UQlhl 

II BillSl. !No~31 Bengal, UT o£ And31"\S.n 26 -
and Nioobru lslands 

III A.ssam, North·Easrefn states ,. 01 
Incluelng Sildt.m 

'V Uttar P,3desh 29 -
V Andhra P~h ~ M:!.harashll"a 41 Gl 

VI Ft~aslhan 3ujatat and UT of 
Da.ds.r and Nagai Ha'/ali • 

.3 -

VII Olls$o.'\ Md Mt\dhy:. Pr~esh 32 02 

Vill KoraJa l(~fMlo.I<3, 1"amd N3.W, 3B 03 
Goa and UT of Pondicheny and 
LaJ<shaCINp 

Tola) 251 oa 

A woman larmor showing good seed 1ormatlon 'n sunl;o'Nsr 
hyb"~ 'M.hyco 8' (,MSFH S') 
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for defining research programmes and setting. 
priorities; (iii) collaborating in women's specific 
research, education and technology assessment 
and refinement with relevant national and in
ternationalorganizations; (iv) conducting train
ing and developing training modules and manu
als for sensitizing gender related issues in re
search/programme/policy development; (v) de
velopmentand testing of women-specific exten
sion models and manuals for technology trans
fe'r that are to be promoted through regular 
extension agencies by collaborating SAUs /1 CAR 
institutes; (vi) providing leadership and sponsor 
training programmes to strengthen the knowl
edge and skill related to Gender Implications in 
Farming Systems Approach for the researchers 
and extension professionals engaged in role 
of women in agriculture; and (Vii) providing 
consultancy services within and outside the 
country on women specific research/project/ 
programme. 

Achievements 
In recognition to the increased role played by 

farm women in agrarian society of developing 
and under-developed countries, there has been 
several attempts in understanding the role of 
women in agriculture. The role played by farm 
women in economic and social terms, integra
tion of women's concern in the research and 
development agenda is yet to find an appropri
ate place. Changes in the organizational, both 
structural as well as functional dimensions of 
the programme development and implementa
tion agencies are therefore imperative. Further, 
such changes are required to be supported by 
human resource endeavour by strengthening 
the capabilities of managers at various levels to 
tackle gender issues in agriculture. 

With this background, NRCWA took the ear
best opportunity, since its inception on 1 April, 
1996, to organize a workshop-cum-training on 
Gender Implications in Farming Systems Ap
proach during 11-22 May, 1996. Fifteen women 
scientists from different disciplines represent
ing different state agricultural universities and 
institutes of the Indian Council of Agricultural 
Research participated in the programme. 
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The ove/all aim of the workshop-cum-train
ing programme was to enhance th,e c~~ability of 
the participants to develop rese~ch, htt}llsion, 
development and policy agenda for add~ssing 
gender issues and other related social corlcems 
in farming systems approach to agriculture. 
The specific objectives of the workshop were as 
follows: (i) appreciate the need for incorporating 
gender concerns in farming system research 
and extension; (ii) use participatory rural ap
praisal tools and agro-ecosystem analysis for 
examining gender issues; and (iii) prepare 
projects with gender concerns by identifying the 
problems, prioritization and screening of pos
sible interventions. 

The programme was designed on participa
tory training mode in the framework of experi
mental learning cycle using the training meth
ods like interactive lecturette, partiCIpatory dis
cussion, large group exercise, small group exer
cise, case study, games, films and field visit to 
various farming systems. 

The whole concept was further operation
alized and practiced through a village study to 
find the' applicability of the methodology in 
understanding the gender perspectives and their 
applications in reality. While arrangements for 
adequate reading materials were made in order 
to provide a strong theoretical back-stopping, It 
was followed up with individual assignments to 
provide adequate inSights. A training resource 
book on Gender ImpLications in Farming Sys
tems Approach has also been published. 

Women in Rice Cultivation 
The involvement of women in rice cultivation 

varies WIth the production system and socio
economic milieu. Women, landless and poor do 
80% work in rice cultivation. They have pre
dominant role in nce production particularly in 
the seedlings uprooting, transplanting, weed
ing, harvesting and post-harvest activities. In 
green revolution production systems women 
contribute 100% in transplanting, 50% in weed
ing, 62% in harvesting and threshing, 45% in 
transporting of harVest from fIeld to threshing 
yard, and 75% in cleaning, drying and storage of 
grain. The women in small production system 
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contribute 20% in uprooting of seedlings, trans
planting (l00%) , weeding (30%) harvesting (80%) 
transporting (20%) and drying (20%). There is a 
significant variation in two production systems 
pertaining to rice cultivation in terms of empow
erment, access to and control over resources 
and preference for various activities in a given 
farming system. 

MAJOR THRUST IN IX PLAN 
Due to the emerging challenges ofhberaliza

tions and globalization of economy, it is Impera
tive for the Division to evolve appropriate strat
egy so that the needs of farmers and farm ' 
women are met. Hence, the priority and thrust 
areas in IX Plan will be as follows: (i) Enrichment 
of on-gOing activities of KVKs, TICs, NRCWA 
and IVLP programmes; (ii) minimizing regional 
imbalances in the growth of KVKs particularly 
in backward, hilly, tribal and rainfed areas; (iii) 
strengthening Directorate of Extension of SAUs 
and Division of Agricultural Extension of the 
ICAR Institute, NRCs, PDs to facilitate effective 
monitoring and concurrent evaluation and cor
recting mechanism for KVKs and other exten
sion projects; (iv) initiating mission mode projects 
in different production system in the country in 
the areas oflivestock based farming in arid and 
semi-arid eco-system, aquaculh~re productIOn 
in coastal eco-system, shifting 'cultivation in 
North-Eastern Hill Region, rice-wheat based 
farming and technology assessment, refinement 
and transfer in deep water paddy production 
system in eastern India; (v) human resource 
development of KVK/TIC staff to orient and 
revamp their competence and expertize through 
systematic planning for improving their pe:r:for
mance; (vi) strengthening technology assess
ment, refinement and transfer under IVLP project 
in 70 centres in order to cover the major agro
climatic zones of the country; (Vii) initiating for 

MAJOR RESEARCH ACHIEVEMENTS 

* 

* 

* 

* 

* 

* 

* 

* 

Major Thrust in IX Plan 

Enrichment of on-going activities of KVKs/ 
TICs 

Minimizing regional imbalances In the 
growth of KVKs 

Strengthening Directorate of Extension of 
SAUs 

Initiating mission mode projects in areas 
of 

* 

* 

* 

livestock based farming 

aquaculture production 

shifting cultivation 

* rice-wheat based farming 

Human resource development of KVKs/ 
TICs 

Strengthening technology assessment, re
finement and transfer under IVlP 

Establishment of TIC in vegetale crops 

Initiating village adoption project by SAUs 
and ICAR institutes. 

establishing of additional trainers' training cen
tre in vegetable crops to equip the farmers with 
the latest production, processing and value 
addition technology in vegetables; and (viii) ini
tiating village adoption project by SAUs and 
ICAR institutes. A typical village is proposed to 
be adopted where the total technology is to be 
disseminated and transferred with an objective 
of increasing agricultural productivity and gen
erating self-employment for rural youth with an 
overriding criteria of sustainability, stability and 
social equity. 
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3. Research for Tribal and Hill Regions 

ICAR Research Complex for 
NEH Region, Barapani 

AGRONOMY 
In rainff'rt upland. maize T groumlnut (2:2) 

and mal7.e • frenoh-henn (2:2) inlcrcroppin~ 
systems were promisinj( compared "ith sole 
<:ropping. Groundnullntefcfopplng with maize 
also increased lhe lolal productivily per unit 
area, ;o.,lalze (sole) produced 3f1,2 q/hn, while 
ground nul intercropped 'with mai7.e in paired 

Ricevarielies'KO 263', 'DR 92', 'IR 317888', 
'TRe 10' and 'RCPl 1-87-8' have been 
found promising for natural farming 

'leGS 76' and 'leGS 44' groundnut gave 
higher pod yield than 'Jl 24' and 'Girnar t' 

Cob·borer was found Ihe most serious pest 
of maize 

Pineapple in paired rows with guava and 
turmeric was found remunerative 

l he lice v .. ue1~:;:; grown undy( O<:l!Ura, ftumirg performed \Ve~1 with applicatIOn 01 wate. letl1 {Azo!I<I C:l/Oil(ll;:J1w1 
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rows produced 42.0 q/ha of maize-equivalent 
yield. 

Natural farming under wetland situation 
has given encouraging results. Some of the rice 
varieties are found promising with a grain yield 
of above 30q/ha under natural farming. These 
rice varieties grown under natural farming with
out applying any input except release of water 
fern (Azona caroliniana) @ 335 kg/ha immedi
ately after transplanting performed well. The 
rice varieties found promising for natural farm
ingare 'KD 263' (40.0 q/ha), 'OR92' (36.6q/ha), 
'IR 317888' (36.0 q/ha), 'TRC 10' (34.6 q/ha) 
and 'RCPL 1-87-8' (34. 1 q/ha). 

'ICGS 76' and 'ICGS 44' gave higher pod yield 
(25-30 q/ha) than 'JL 24' and 'Girnar l' (22-25 
q/hal. Confectionery bold kernel groundnut va
rieties, viz. 'ICGV 88385', 'ICGV 88390', 'ICGV 
88393', 'ICGV 88375 and 'BAU 13' produced 
about 35 q/ha of pod yield under mid-hill con
dition of Meghalaya. Farmyard manure @ 10 
tonnes/ha produced as high as 32.0 q/haofpod 
yield from 'ICGS 76', which is comparable to 
NPK @ 20:60:40 kg/ha WIth similar pod yield 
(33.0 q/ha). 

Farmyard manure @ 10 tonnes/ha enriched 
WIth rockphosphate @ 60 kg/ha produced 37.1 
q/ha of pod yield in groundnut, while single 
superphosphate alone @ 60 kg/ha produced 
33.2 q/ha of pod yield. 

. Application of zinc sulphate @ 25 kg/ha in 
conjunction with NPK(20:60:40 kg/hal increased 
yield of groundnut (28.5 q/ha). NPK alone pro
duced 26.6 q/ha of groundnut. 

The result of soil-moisture conservation in 
situ showed that 10-15 em bund height signifi
cantly increased the rice grain yield (34-42%) 
over unbunded crop. Similarly, paddy-straw 
Yield was also highest with 10 cm bund height 
followed by 15 cm bund height. flIe interaction 
of 10-15 cm bund height with rice 'Subhadra' 
('DR 92') produced the highest grain (24.58 q/ 
hal as well as straw yield (69.72 q/ha). 

The result of different moisture regimes on 
potato- tuber yield showed that imgations at 40 
and 80 days after sowing were found superior 
and produced significantly the highest yield 
(268 q/ha). 

PEST MANAGEMENT 
Maize. Cob-borer Stenachroia e[onge[[a was 

observed the most serious pest of maize. Among 
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the six ~\1arieties tested, 'Vijay' composite was 
found the most susceptible, wher~as 'RCM 1-2' 
(pop corn) escaped infe~fl.tiol.l cpmpletely 
due to early maturity. Neemarc an4 limanool 
(Azadirachtin) neem formulations ~~rayed at 
silking stage and 15 days after silking @ 3 
mlll resulted in 85% decrease in larval popula
tions. 

Rice. Leaf-folder was found the main pest in 
rice field under lowland conditIOns. Gundhi bug 
and rice root aphids were found in large popu
lations on upland rice. A single spray of 
Monocrotophos 0.02% effectively controlled the 
pest. 

Groundnut. Leaf-folders, Nacolea vulgalis 
and N. dimmenmis, were major pests of ground
nut. Spraying Monocrotophos 0.02% gave com
plete control of the pests. 

Sunflower. Soil-inhabiting ant (Darylus 
orientalis) and Spodoptera litura were found to 
be the major pests in sunflower. 

Citrus. Fruit bugs, Rhynchochoris hwnermis 
were found in large numbers (2 nymphs/fruit) to 
cause premature fruIt dropping and uneven 
growth of the fruits. 

Guava. Stem-borer, Aristobia testuda, was 
found the most serious pest of guava in the 
region, causing 90-100% damage. This is a new 
pest recorded on guava. Earlier reports revealed 
it to be a stem-borer of litchi plants in China. 

Rodent damage was found very high in the 
major rice-growing areas of Meghalaya at milk
grain stage. Timely baiting by farmers with zinc 
phos phide resulted in overcoming the pest popu-
1ation. The new generation anticoagulant, 
Oifethiolone was found highly effective in bring
ing about mortality under lower dosage com
pared with conventional anticoagulants like 
Bromadiolone. Oifethi1one wax blocks and loose 
baits were found to giv complete mortality in 4-
8 days as compared Wllth other anticoagulants. 

\ 
\ 

AGROFORESTRY 
The agroforesttyinterventions, viz. silvi-pas

toral for hill tops; silvi-horticulture, agri-silvi
culture, sericulture with fruit plants and grasses 
for mid hills; agri-horticulture, sericulture with 
crops for foothills; and agro-aquaculture, paddy
cum-seliculture and paddy-cum-fish culture 
for valley lands have been perfected. 

Pineapple in paired rows with guava and 
turmeric in alternate terraces was found remu-
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nerative under horti-agricultural system with 
high inputs and intensive management prac
tices. Guava with large cardamom (AmomLl1Tl 
subulatLl1Tl) has great potential in mid- and foot
hill situations, especially where more moisture 
is available. 

Nevaro (Ficus hookeril) leaves can form a 
substantial part (40-60%) in complete feed of 
adult rabbit with satisfactory dry-matter intake 
and digestibility of nutrients. 

AGRICULTURAL EXTENSION 
Thirty demonstrations in the farmers' field 

PRODUCTIVITY OF JHUM LAND were conducted on different crops like tomato, 
The productivity of crops under jhwn lands maize and rice to expose these technologies to 

are quite variable after the land clearing and the tribal farmers and motivate them to adopt 
depends onamount of burning materials, method modern agricultural innovations. 
of its burning, soil depth. slope gradient. ma- Four training programmes were organized 
nure and fertilizer management and cultural for officers of the state government as well as 
practices adopted. Hence, a comparison has enterpreneures. 
been made between newly cleared forested land' On-farm trials are being conducted on farm
and abandoned (one-year old) jhwn land to ,ers' field to compare the paddy-cum-fish culture 
ascertain the sustainability of jhulTl land. A and freshwater-fish culture, specially the net 
drastic reduction in ginger yield was recorded economic return in Meghalaya. 
under abandonedjhLl1Tlland in spite of burning 
of 40 to 120 tonnes of biomass per hectare which 
failed to restore the productivity ofjhLl1Tlland at 
par with newly cleared forested land which 
required supplemented nutrients equivalent to 
40 tonnes of biomass. The difference in yield was 
more pronounced with quantity of biomass than 
method of its burning. In general, closed burn
ing (burn) proved superior and gave 22% and 
33.3% higher yield than open burning UhLl1Tl) in 
newly cleared forested land and abandoned 
jhLl1Tlland. Besides, it was 12.8% and 19.8% in 
between the upper and lower slopes in order. 
The combined effect of method x biomass was 
found to be highly significant. 

~IMAL NUTRITION 
Rice polish base feeding system has been 

formulated and evaulated in pig and poultry. 
Rice polish can be incorporated up to 70% and 
20% level in pig and poultry broiler ration re
spectively. 

Broken rice in place of maize can be used up 
to 45% level and feed effiCiency and protein 
digestibility can be improved with incorporation 
of soyaflakes in the poultry ration. 

Incorporation oflive yeast culture Oactosacc) 
@ 25 g/ 100 kg feed improved feed efficiency and 
digestibility of protein and calcium with reduced 
feed consumption in poultry broiler. 

RESEARCH FOR TRIBAL AND HILL REGIONS 

Central Agricultural Research 
Institute, Port Blair 

HORTICULTURE 

Pineapple 
The agroclimatic condition of Andaman and 

Nicobarislands is quite favourable for the growth 
of pineapple. In off-season fruiting trials. stag
gering of fruit harvest, almost throughout the 

* 

* 

* 

Intercropping of french-bean and radish 
gave higher yield compared with sole crops. 

Formulation of vaccine against dropsy dis
ease in fishes 

Development of oil-degrading bacteria for 
protection of mangrove forests 
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year. has been oblalned by planLing slickers of 
uilf" .... n! 5i""-,, at different In !e,,'rus and by treat
ing the suckers with 100 ppm c(hrel at 10-12 
months after planting (35-40 l~f\ves stage). This 
has also induced uniform flowerul/( 111 these 
plants. 

Vegetable Intercropplng 
Intercropping system mvolving french-bean 

and radish In 2:2 mlio was fOllnd lile best with 
respect to yield (freTich-bean 58.2 q/ha. radish 
IIB.U q/ha) alld economic returns (Rs 4B.356/ 
hal. TIle combination gave LER of 1.44 com
pared WIOl sok crop. 

Arecanut 
SixteeneUte prunls ill ,,«:('nnul were selected 

wllh a yield range of IG.G5 to 27.1B kg/palmi 
year and kernel yield of 3.61 to 6.07 kg/pairn/ 
veal'. 

Fruit Cro~ 
Astudyon manl pula Lion offn.lllll'\l(lll mango 

indicated that 5.0 g cuU.ar £s dfec:live for 
retaining maximum number oCfruits atparvesl 
stage. 

KMS nnd sodium benzoate were used for 
preserving juice extracteu frolll cashew apples. 

In minor fruil nursery. the seeds of wild 
jun un ~l!ygium sp.) were collected in bulk for 
further multiplicalion and fmlls of bethphal 
(CaJQmas sp.) were collected anu studied for 
nutritional value. 

FISHERIES 

Air-breathing Fish Culture 
In polyculture of air-breathing fishes. C. 

bucl.mcus rrcorded a growth rale of 7.lmm/ 
12.4 g . grass earp 23 rnm/235 g and big head 
carp 45.3 mm/44.6 g per month. C. ooclfacus 

An infectious bursal disease rA.".istant chicken has been identified in Andamans 
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attained tile weight of 58.0 g. whereas grass 
carp and bighead carp attained lhe size of 167.5 
mm/120.0 g and 259.0 mm/223.0 g respec
tively. 

Mullet Culture 
Mullet, Liza tade, stocked in brackishwater 

ponds (0.2 hal @ I.500/ha grew from iniUal size 
of 39 mm lo 135-500 mm and gave a net 
production rate of 220 kg/ha in 18 months. 

Formulation of Vaccine Against Dropsy Dis
ease in Fishes 

Cultural. biochemical. vinllence factors. plas
mid and protein profiles of virulent Aeromonas 
hydrophila and attenuated strain passaged up 
to 75 passages were compared. The cultural, 
biochemical and protein profiles were found 
similar, but lack of DNase enzyme (a highly 
vinllent factor) and difference in plasmid pro
files was noticed. This is an useful information 
required for formulating a vaccine against dropsy 
disease in fishes. 

Pelleted Feed for Aquarium Fishes 
The pelleted feed prepared with shark meat, 

glyricidia leaf, blood meal and oil cake showed 
acceptance rate from 85% to 90% forair-breath
ingfishes. TI1e ammonia level remained low (1.7-
2.0 mg/l) in aquarium, after using lhis feed 
compared with other feeds. 

ANIMAL SCIENCES 

Infertility in Crossbred Cows 
A survey showed that inferlili ty in crossbred 

cows increased with increase in number of 
calvings. Aboul 15% cows showed pennanent 
urino-genital tract deformities in subsequent. 
lac lations. 

Poultry 
There was an outbreak of infectious bursal 

disease in layer chicks havin~ thevirulentstrain 
of the virus. Similar outbreaks have been re
corded in two otherlocaliliesin SoulhAndamans. 
A disease-resistant bird has been identified. 

Addition of palm-oil cake, coconut meal at 
Ule level of 10% and a combination of these two 
in broiler ration gave better growfu performance 
up to eight weeks ofbocly weight compared with 
the control. 

RESEARCH FOR TR SA. AND H LL REGIONS 

On-degrading Bacteria 
A large area in the coastal zone i:s subjected 

to oil poUu lion and thereby affecting the growth 
of mangrove forests . In an attempt to identify 
some of the bacteria which can degrade oil, two 
promising lines were obtained [rOlll mangrove 
forests. It was, however. observed that. efficiency 
of oil-degrading bacteria can be increased by 
application of fertilizer in water. 

Bacterial Isolates 
Antisera was raised in rabbits against viru

lent A. hydroplliLa. Laboratory passaged A. 
hyclrophilashowed very good antibody titerwhen 
tested by AGPT (Agar gel precipitation test). 
Antisera ofviITllent A. hydrophilawas found Lo 
cross-react with six bacterial isolates. isolated 
from diseased fishes. While assessing 40 bacte
rial isolates from mangroves of Andamans for 
temperature. pH and bio-active compounds. it 
was found that most of the bacteria were able to 
grow at 22"C. 37°C and even at 45"C. They were 
also able to grow at pH 7, few at pH 10 and four 
cultures at pH 12. Out of 40 bactel;al isolates 
two were xylanolyttc (possess xylanolases) and 
six showed lipase activity (in 25% milk media). 

Bovine Rhino Tracheitis 
Two hundred serum samples collected from 

cattle in South Andamans were screened [or 
seroprevalence of infectious bovine rhino 
tracheitis virus infection by enzyme-linked 
immuno-asorbant assay (ELISA), 96% of cattle 
showed very high antibody titer in the ELISA 
and they were reactors (positive) for infectious 
bovine rhino tracheitis disease. 

AGRICULTURAL EXTENSION 
The KVK of 01e Instilu te conducted demon

strations, training programmes and field days in 
effective co-ordination with other departments 
like Agricullure. Animal Husbandry. Forest, 
Health and Social Welfare. Du ring the year 
training programmes on preservation of fruits 
and vegetables, palm care and management. 
soU sampling method and package of practices 
for rice. dairy Iamling. weed control in rice. use 
of fertilizers in rice. agroforestry and kitchen 
gardening were conducted. 
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Vivekananda Parvatiya 
Krishi Anusandhan Shala, 

Almora 

NEW VARIETIES 
A rust-resistant, high-yielding variety of 

wheat 'VL Gehun 738' has recently been iden
tified for cultivation under rainfed and irrigated 
conditions of the northern hill zone by the 
Varietal Identification Committee of the AlI
India Co-ordinated Wheat Improvement Re
search Project. This variety has a yield potential 
of 43-48 q/ha under irrigated and 25-30 q/ha 
under rainfed condition. 

A medium-duration, high-yielding variety of 
garden pea 'VL 6' has been identified for release 
in Zones I and II. 

AGRONOMY 
Pine-needle mulch @ 6 tonnes/ha lowered 

soil temperature by 3-5~C, and maintained good 
soil-moisture regime during the crop growth. 
This resulted in advancement and enhance
ment in germination by 4-6 days and 15% 
respectively, and increase in tuber yield by 73% 
compared with no-mulch treatment. 

In vegetable pea, the pine-needle mulch (6 
tonnes/ha) produced the green pod yield (58.95 
q/ha) at par with one irrigation at IW:CPE 0.80 
(54.84 q/ha). 

The mineralization ofC and N ofwheat straw 
and soybean trash was measured over a 12-
week incubation period under controlled condi
tions. The rate of decomposition varied consid
erably and appeared to be controlled by N con
tent of the crop residues (R2=0.98). 

Drip irrigation (MTI 40% E-R) in tomato 
produced maximum marketable fruits (123.24 
q/ha) and consumed less irrigation water (104 
mm) compared with check basin method (IW:CPE 
1.25) which consumed three times more water 
(320 mm) _and produced less yield (117.38 q/ha). 

Continuous application of20 kg N + 80 kg P / 
ha to soybean followed by wheat cropped on 
residual fertility showed K-deficiency symptoms 
in soybean. 

Studies on fertilization through microtube
based drip irrigation indicated that about 25% 
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A rust-resistantvariety ofwheat'VL ~ehun 
738' has been identified for cultivatIon in 
the northern-hill zone 

'VL 6' garden pea has been identified for 
release 

fertilizer can be saved without significant reduc
tion in yield when fertilizers are applied through 
drips compared with broadcasting in field. 

Performance of ginger and turmeric was 
studied under different trees, viz. Bauhinia 
purpurea, Celtis australis, Quercus incana and 
Grewia optiva. Ginger and turmeric yielded 107 
q/ha and 150 q/ha in partial shade and 91.21 
q/ha and 127.78 q/ha in qpen condition respec
tively. 

The dual-purpose wheat (,VL 616') recorded 
27% more green forage with two cuts (60 and 90 
days after sowing) over one cut at 75 days after 
SOwing. However, the application of two cuts 
produced"less yield of grain (7.2%) and straw 
(10%) compared with one cut. 

The cowpea recorded highest green forage 
yield (209.49 q/ha) between 50 to 60 days after 
sowing. The delay in harvesting reduced yield 
significantly. In horsegram, yield was not re
duced up to 80 days after sowing though it was 
highest at 70 days after SOwing. 

.CROP PROTECTION 
For control of hill-bunt disease of wheat, leaf 

extracts of Oxalis latifolia. Melia azedarach and 
Ageratwn conyzoides effectively reduced the 
disease (98.51 to 99.740/0). However, treatment 
with A. conyzoides reduced seed germination 
conSiderably (up to 40%). 

Effect of methods of sowing, viz. mono
cropping, varietal mixtures, and line, broadcast 
and cross sowing was studied on yellow-rust 
incidence in barley. The disease was reduced up 
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t~ threshold level «10%) in the binary mixture 
of'I-limani' and 'Ratna' (1: 1) varieties than in the 
sale 'Ratna' (13.3-26.6%). In the same combina
tion it was more in broadcast sowing (16.6%) 
than in the cross or line sowing (10%). 

Out of 9,000 rice germplasm screened, 23 
test entries, viz. 'INRC 505', 'INRC SOT, 'INRC 
51S', 'INRC 612', 'INRC 624', 'INRC 642', 'INRC 
659', 'INRC 660', 'INRC 673', 'INRC 6Sl', 'INRC 
724', 'INRC 735', 'INRC 751', 'INRC 753', 'INRC 
754', 'INRC 779', 'INRC 1181', 'INRC 1301', 
'INRC 1401', 'INRC1579', 'INRC 1584', 'INRC 

RESEARCH FOR TRIBAL AND HILL REGIONS 

1586' and 'INRC 2285' were found to posse~s a 
high degree of resistance/tolerance to leaf and 
neck blast. 

Rice genotypes 'I RAT 239', 'IRAT 250', 
'Milyang 104' and 'Speed 70' have been ob
served to possess multiple-disease resistance. 
'INRC 501', 'INRC 518' and'INRC 1301' have 
shown resistance to blast. 

In rice, Beam 75 wp was fOllnd highly effec
tive in reduc~g blast incidence and increasing 
yield significantly compared with the new fungi
cidal formulations. 
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4. International Co-operation 

The Indian Council of Agricultural Re
search and the Department of Agricultural 
Research and Education are co-operating with 
foreign governments, institutes and multina
tional agencies in the field of Agricultural 
Research and Education through bilateral 
memoranda of understanding, protocol activi
ties and agreements concluded by the Ministry 
of Agriculture and the ICAR. along with other 
ministries of the Government ofIndia also. The 
leAR paid contribution to various foreign agen
cies viz. CGIAR US $ 75 000, CAB! US $ 13418, 
APAARI US $ 6000. NACA US $ 30000, 
CGPRT US $ 5000 and ISTA Swish French 
CHF 2380. and received invaluable benefits 
from these foreign agencies through exchange 
of scientific information. participation of In
dian scientists in t.raining or conferences. new 
scientific developments. germplasm material. 
for evolving standards commensurate with 
global standards. 

The major Uuusts in co-operation wiU1 
international institutions and under bilateral 
co-operation terms with agriculturally devel
oped counlries are in the areas of (l) new 
emerging technologies. viz. biotechnology. in
formation technology and remote sensing; 
(iO rainfed agricultUl-e with major emphasis on 
water-use efficiency and development of 
draught-resistant varieties; (iiQ conservation of 
genetic resources: (iv) more efficient inputs. 
especially integrated nutrient management and 
integrated pest management: and (v) post
harvest technology. 

CO-ORDINATION WITH 
CGIAR SYSTEM 

The Consultative Group on International 
Agricullural Research is an association of 

If\ TERNATIONAL CO-OPERATION 

'* 

'* 

.. 

'* 

The First Indo-Tunisian Work Plan signed 
for exchange of Scientists. scientific infor
mation and genetic material . 

Indo-Australian Project on accelerating 
growth through globalization of Indian 
agriculture initiated. 

Agricultural Human Resource Develop
ment Project renamed as Agricultural 
Human Resource and Technology Devel
opment in second phase. 

Sustainable Rainfed Agricultural Develop
ment Project signed with Japan. 

Work Plans signed with Nepal and 
Mongolia under SAARC Co-operation. 

India signed agreements with IPGRI, 
Rome; ILRI, Kenya; IIMI, Colombo; and 
ICLARM for scientific and technical co
operation in Plant Genetic Resources. 
Livestock Research. Water Resources 
Management and Aquatic Resources re
spectively. 

International Centre for Living Aquatic 
Resource Management agreed for scien~ 
tific and technical co-operation in Aquatic 
Resources. 
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public. private and Institutional donors that 
supports a network of international agriCul
tural research centres engaged in research. 
training and information dissemination on 
various agricultural subjects. 

AGREEMENTS 
India signed the following agreements at 

International level during 1996 : 
I. International Planl Genetic Resources In · 

stitute. Rome, in July 1996 for sclenlillc 
and technical collaboration in Plant Ge
netic Resources. 

2. Internalional Livestock Research Institute 
in Kenya in I'\ovembel' 19!J6 for sCienlillc 
and technical co-operalion in Livestock 
Research. 

3. International In'lgation Managementlnsli
tute. Colombo, for scienlific and technical 
co·operation in Waler Resources Manage
ment. 

Indo-UK CoUabor~tion with ODA Assistance 
Under the technical assistance of the Over

seas Development Administration the following 
Indo-UK Co))aboralive Projects continued their 
operation In the leAR institutes and state 
agricultural univel'Silies duringl996: 
(1) Indo-UK Collaborative Project on Patholoey 

of Oilseeds. at the Govind Ballabh Pant 
University of Agriculture and Technology. 
Pantnagar. 

(U) Indo· UK Collaborative Project on Plant 
Germplasm, at the National Bureau of 
Plant Genetic Resources, New Delhi. 

(ill) Indo-UK Collaborative Project on Salt 
Tolerance. at the Central Soil Salinity 
Research Institute, KarnaJ. . 

(iv) Indo-UK Collaborative Projtct on Forage 
ProUuction. at the Indian Grassland and 
Fodder Research Institute, Jhansl. 

(v) Indo-UK CoUaborative Project on Fish 
Processing (Phase Ill), at the Central 
Institute on Fisheries Technology, C()"hin. 

[vi) Indo-UK CollaboraUve Project on Transfer 
of Molecular Biological Tcrhnolney, at the 
Indian VeterinalY Research Institute, 
Izatnagar. 
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Directors'Geno",t, Dr R 5 Paroda {I CAR) and Dr Merryl J. 
Wil iams (ICLARM). exchangmg a Memorandurr 01 Agree· 
ment ior scientific and technical co-operation In research en 
aquatic resources 

Work Plans 

Work plans signed between the ICAR and other 
consultative group centres are: 

(1) A work plan was sIgned between the ICAR 
and U)e International Centre for Living Aquatic 
Resources Management in July 1996 for 
scientific and technological co·operation in 
Aquatic Resources. 

(2) A work plan was signed between the ICAR 
and the International Centre for Agricultural 
Research in Dry Areas In Syria. for 2 years 
by the respective Directors-General at New 
Delhi in November 1996. 

(3) A work plan was signed in April 1996 
between the ICAR and the Centre Inlerna
tional de la Popa for 2 years in science and 
technology co·operation. 

(4) A work plan Vias signed by the Directors
General of the IPGRI and the ICAR for 2 
years on 22 November 1996 in science and 
technology co· operation in Plant GeneUc 
Resources. 
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(vii) Indo-UK Collaborative Project on Field 
Research into the Tolerance of \Vheat to 
Salinity Slress. at the Central Soil Salinity 
Research Institute, Karnal. 

Under these Indo-UK collaborative projects. 
15 training spots were earmarked for training 
of Indian scientists in the UK. Besides. visils 
at the co-ordinators level were exchanged be
tween India and the UK to monilor the imple
mentation of these projects. 

MoUs/WORK PLANS 
Indo-US Collaboration ' 

Ms Catherine Woteki. the acting Under
Secretary of lhe United States Department of 
Agriculture (USDA), visited India during 18-19 
November 1996 to work out further modalities 
of implementation of the Agreement (Signed 
with tile USDA in January 1996, during the 
visit of Mr Dan Glickman. Secretary of State for 
Agriculture. USA). 

Indo-Australian Co-operation 
Umbrella arrangement was signed between 

India and Australia for co-operation in agricul
tural research and development. Under this 
Arrangement, the ICAR signed the Memoran
dum of Subsidiary Arrangements and the 
Project Documents in respect of the following 
ICAR-AClAR collaborative proJec'ts in agricul
tural research: 
(0 Accelerating growth through globalization 

of Indian agriculture was signed on 13 
September 1996. 

(it) Tools and indicators for planning 
sustainable soil management on semi
arid farms and watersheds was signed on 
30 September 1996. 

(iiO Overcoming production constraints to 
cultivate sorghum in rainfed environments 
in India and Australia was signed on 26 
November 1996. 

(iv) Antigenic competition and vaccine failure 
in small ruminant vaccines in India : a 
preliminary investigation was signed on 6 
December 1996. 

Indo-Brazilian Co-operation 
The lCAR and th e Brazilian Agricultural 

N ERNA IONAl CO OPERATION 
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Research Corporation (EMBRARA) signed the 
first work plan on 1 October 1996 for co
operation in agricultural research. 

Indo-Cuban Co-operation 
Under the Indo-Cuban Protocol for Co

operation in Science and Technology. India 
and Cuba signed work plan for the biennium 
1997-1998 on 22 November 1996 for co-opera
tion in agricultural research. 

Indo-Iranian Collaboration 
Under the MoV signed between India and 

Iran for co-operation in agricultural research 
and education. the following activities were 
undertaken during 1996 : 
(0 A delegation from Iran led by Eisa KalantIi, 

Agriculture Minister. visited the [ARl and 
the NBPGR at New Delhi, ICAR institutes 
and ICRISAT at Hyderabad. 

(it) An Indian scientist visited Iran during 15-
20 March 1996 for collection of gemlplasm 
of horticultural crops. 

(iiQ An Indian SCientist visited Iran during 16-
22 June 1996 to collect the germplasm of 
horticultural crops from Iran under ex
change of gemlplasm. 

(iv) Two scientists - one each from the Cen
tral Inland Capture Fisheries Research 
Institute. Barrackpore. and the National 
Research Centre on Cold \Vater Fisheries, 
Haldwani-visiled Iran for training in Cold 
Water Fisheries during 31 December 1996 
- 20 January 1997. 

Co-operation between ICAR-ICGEB 
A Memorandum of Understanding was 

signed between the leAR and the International 
Centre for Genetic Engineeling and Biotech
nology on 31 July 1996 at New Delhi for co
operation in agricultural research. 

Indo-Tunisian Co-operation 
The First Indo-TuniSian Work Plan was 

signed at New Delhi on 7 October 1996 for the 
biennium 1996-1997. Both the countries 
planned excha nge of scientJSts, scientific infor
mation and genetic material. 
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Indo-French Co-operation 
An Indian delegation went to Paris during 

20-25 April 1996 to attend the Working Group 
meetings under the Indo- French Agreement. 

Co-operation with Lao Peoples' Democratic 
Republic 

An Indian delegation went to Lao Peoples' 
Democratic Republic during 28 August-2 Sep
tember 1996. As a follow-up to the visit of the 
Indian delegation. IOAR experts in rice, cashew 
and livestock vaccines will be visiting Laos. 

ICAR-PCARRD Work Plan 
Under the ICAR-PCARRD Work Plan for co

operation in agricultural research. scientists 
visited India during 15-31 August and 15-22 
October 1996 to undertake research on Mango 
Production and Legume Production and Pro
cessing respectively. 

Indo-Japanese Collaboration 
To develop seed storage facilities at the 

Seed Science Technology Division of the IARl, 
New Delhi, and its regional station at Kamal, 
the Japanese grant-aid project worth Yen 662 
million was extended up to 31 March 1997 to 
complete the construction of the building and 
installation of equipment agreed under the 
Project. 

BILATERAL AGREEMENTS OF 
CO-OPERATION 

1. An agreement for co-operation in agricul
ture and related subjects was signed be
tween the leAR and the Russian Academy 
of Agricultural SCiences. In pursuance of 
this agreement. a work plan for 1996-97 
was signed on 19 August 1996 at Moscow 
during the meeting of Sub-Working Group, 
held during 14-20 August 1996. 

2. To promote bilateral co-operation with the 
Republic of Uzbekistan, two hand-oper
ated rice transplanters were gifted to the 
Ambassador of Uzbekistan in India on 15 
May 1996. Co-operation in agriculture 
with other CIS countries, viz. Kyrghyzthan, 
Kazakhs1.han and Turkmenistan. is also 
in progress. 
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Indo-Israeli Co-operation 
A draft of work plan between the ICAR and 

the Hebrew University of Jerusalem was pre
pared dUring the visit of the DG, ICAR to Israel. 
It was followed by a deputation of Indian scien
tists to Israel for training in International courses 
at the Hebrew University. 

Training of ICAR Scientists at Hebrew Uni
versity of Jerusalem 
(i) International training course on Biotech

nology was held during 10 September-29 
October 1996. 

(Ii) International course on Crops for Arid and 
Semi-arid Zones was conducted during 
21 October-13 December 1996. 

(iii) International course on Horticulture Crop 
Production in Sub'-tropical Climates in 
,Israel was conducted during 5 November 
1996-14 January 1997. 

Setting up a Demonstration Farm 
The Government of Israel proposed to set 

up a Demonstration Farm at New Delhi with the 
help of Israeli experts in Horticulture, Irrigation 
and Protected Agriculture. The IARI, New Delhi 
was considered to be the ideal site for the 
proposed Demonstration Farm. For its further 
modalities, Israel decided to depute experts in 
the areas of Horticulture, Protected Agriculture 
and Irrigation. In this connection, a Memoran
dum of intent was signed between India and 
Israel on 30 December 1996. 
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INTERNATIONAL CO-OPERATION 
PROJECTS 

1. Agricultural Human Resource Develop
ment Project, Phase II 

The negotiations for the Phase II of AHRD 
project have been started. In the meeting of the 
Core Group, it was decided to incorporate 
technology as a component of AHRD. The 
project is proposed to be renamed as Agricul
tural Human Resource and Technology Devel
opment Project. 

2. National Agricultural Technology Project 
National Agricultural Technology Project isl 

contemplated for implementation through credit, 
assistance from the World Bank. The 'Project 
will focus attention on the agricultural re
search and extension. The concept paper of the 
project has already been prepared by the lCAR. 
Further modalities for the formulation of the 
project are being finalized. 

3. Sustainable Rainfed Agricultural Devel
opment Project 

Under the Japanese Grant Agreement Yen 
81.3 million has been made available to India 
for undertaking preparatory activities relating 
to the formulation of the said project. The 
technical proposals with ICRIS~T, IFPRI (Inter
national Food Policy Research Institute, USA). 
and CRIDA (Central Research Institute on 
Dryland Agriculture, Hyderabad) have been 
cleared. The contract with ICRISAT and IFPRI 
has been finalized. 

4. Strengthening of Research and Training 
in Population and Development Dynamics 
of Rural Fishing Communities 

A FAO project. total cost US $ 1,82,000, 
was approved for six countries. This is to be 
implemented for two years at Central Institute 
of Fisheries Education (CIFE), Bombay. 

5. Overcoming Production Constraints to 
Sorghum in Rainfed Environment in India 
and Australia 

An ACIAR Project was approved at a total 
outlay of US $ 2,116.237 for three years. 

INTERNATIONAL CO-OPERATION 

- _____ " - __ ----__..I 

SAARC CO-OPERATION 

1. Among SAARC countries, a work plan for 
1997-1998 was signed on 25 November 
1996 with Nepal for co-operation in agri
cultural research. A Memorandum of Un
derstanding is also likely to be signed 
soon with the International Centre for 
Integrated Mountain Development, Nepal. 

2. A work plan for 1996-1997 was also signed 
with Mongolia at New Delhi, and it is valid 
up to 31 December 1997. In pursuance of 
this work plan, one scientist visited 
Mongolia during 12-28 May 1996 for study 
of cultivation of cold-resistant and early
maturing wheat. 
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6. Drainage and Water Management fo~ 
Salinity Control In Canal Commands 

The oullay of the Indo-Netherlands Project 
is Dfl. 17.060 million for five years and is to 
be implemented at the CSSRl. Kamal. 

7. Exploitation of Rhlzoctonia the toxin· 
lnactlvatlng Genes for Sheath Blight Man
agement In Rice 

Rockefeller Foundation Grant of US $ 61775 
to TNAU. COimbatore was approved for th.ree 
years. 

Besides above. 60 cases of deputation 
abroad wert approved under vanous foreign· 
aided projects. Forei!(n experts (8) wel'e cleru'ed 
for consullrulce assjgnmcnlllnd~r vanous for
eign aided projects. 

PROTOCOL ACTMTIES 

A good number of high dignitaries visited 
the lCAR headquarters and ICAR institutes 
during 1996. 
1. 

2. 

3, 

4. 

5. 

6. 

7. 

2'2 

ViSit of a three member high level delega
tion from Republic of Zaire to IARI and 
NBPGR. New Delhi on 9 April 1996. 
Visil of Mr Abdelaziz ArlO and Mr Ahmed 
Amiri, two members of Morocco delega
tion. during April 1996-MEA lnvltees. 
Visit of Mr Timothy La Salle, President. 
California Agriculture Leadership 
Pro~ramme. 
ViSiL of HE Mr Israel Kiblrige Sebunya. 
MInister of State for Agriculture. Uganda. 
and Prof Joseph Mukubi, Director-Gen
eral, NARO. Ugrulda to India during 2-5 
Seplempber 1996. 
Visit of Mr A September. First Secretary. 
High Commission of the RepubUc of 
Namibia, :;.Jew Deihl to CRlDA, Hyderabad: 
CSSRI. Karnal; and !ARl, New Delhi dur
ing 12-18 September 1996, 
Visit of Dr Shivramiah Shantharam (Chief, 
Alolechnology Permits, USDA. Washing
ton): Head of 15-member delegation). 10 
lCAR (Hqrs). IARI, and SBPGR. New Deihl 
on 16 September 1996. 
Visit of Dr (Ms) Catherine Wo\eki. acting 
Under-Secretary. lJSDA. Washington (USA) 
\0 India during 18 - 19 November 1996. 

Minister tor Agriculture, Shri Chaturanan Mishra, giving 
away a plaque to Dr (Ms) Catharine WOlekl, acting Under· 
Secr.l<lry, USDA, USA on 19 November 1996 at NBPGR. 
Delhi, during her visit to India 
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8. Visit of a French Business delegation to 
lARI, New Delhi on 12 November 1996. 

9. Visit of Mr Ismail Serageldin. Chairman, 
CGIAR and Vice-President. World Bank. 
Washington to India during 17-25 Novem
ber 1996. 

WORKSHOPS/SEMINARS/TRAINING 
COURSES 

The workshops. seminars or training courses 
organized during 1996 are given below : 
1. Workshop on Training of Trainers' in Ag

ricultural Extension for SAARC countries 
was held at New Delhi during 29-31 Au
gust 1996. 

2. International Potato Center (ClP) orga
nized a workshop on Potato Storage Sys
tems at CPRS. Modipuram during 10-12 
September 1996. 

3. International Rice Research Institute (IRRI) 
organized the Deepwater Rice Research 
Workshop at Delhi University during 28-
31 October 1996. 

4. Meeting ofIntemational Crop Science Con
gress was held in New Delhi during 17-23 
November 1996. 

5. Meeting of Asia Pacific Association of Ag~ 
ricultural Research Institutions was held 
in New Delhi during 20-26 November 
1996. I 

6. International Plant Genetic Resources In
stitute (IPGRI) organized a regional train
ing course on Seed Genebank Manage
ment at National Bureau of Plant Genetic 
Resources, New Delhi during 8-22 Decem
ber 1996. 

7. For training. viSits. Post-Doctoral Fellow
ships, scholarships or higher studies lead
ing to llie award of Ph.D. 60 viSits were 
approved. 

INDIAN DELEGATIONS TO FOREIGN 
COUNTRIES 

The following major delegations were sent 
abroad during 1996: 
1. Prof V L Chopra, National Professor. NRC 

on Plant Biotechnology. IAR!. New Delhi 
attended the Meeting of Board of Trustees 

INTERNATIONAL CO-OPERATION 

ROLE OF PARLIAMENTARY STANDING 
COMMITTEES 

(i) Parliamentary Standing Committee on Ag
riculture under the Chairmanship of Shri 
Santosh Kumar Gangwar visited ICAR 
Research Complex, Goa on 28 October 
1996, and NDRI, Kamal, in connection . 
with study tour on 14 November 1996. 

(ii) In session meeting of' the Consultative 
Committee of Ministry of Agriculture! con~ 
sisting of 31 Members of Parliament from 
both the Houses, was convened on 16 
December 1996 on the subject of Agricul
ture Education in India. 
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of IRRI and CIMMYT at Manila during 10-
19 April 1996. . 

2. Dr R P Sharma, PD, NRC on Plant Bio
technology, New Delhi was deputed for 
participation in the International Confer
ence on Biotechnology and Biodiversity in 
Kathmandu, Nepal during 16-18 April 
1996. 

3. Dr M L Madan, DOG (AS). ICAR was 
deputed for participation in the ACIAR 
Workshop on Sustainable Parasite Con
trol in Small Ruminants in Bogor, Indone
sia during 22-25 1\pril 1996. 

4. Dr P Das, DDG (Agricultural Extension). 
Dr Mruthyunjaya, ADG (ESM). ICAR and 
Dr D N Jha, Director (NCAP) attended 
Workshop on Social Science Research and 
Sustainability of Rice-Wheat Production 
Systems at Kathmandu during 29 April-
2 May 1996. 

5. Dr P V Dehadrai, DDG (Fy). ICAR, was 
deputed for participation in the ODA Fish 
Genetics Research Programme Workshop 
at Wales, UK during 2-5 May 1996. 

6. Dr M L Madan, DDG (AS), ICAR, was 
deputed for participation in the 64 Annual 
General Session of the OlE, held in Paris, 
France during 20-24 May 1996. 

7. Dr Mangala Rai, ADG (P), and Dr S P 
Tewari, ADG (Seeds). both from ICAR, 
were deputed for participation in the In
ternational Workshop on Reforming Regu
latory Frameworks for Small Farmer Seed 
Supply in London, UK during 29-31 May 
1996. 

8. Dr Dayanratha Jha, Director, NCAP, New 
Delhi, visited Bangkok during 3-5 June 
1996 to attend International Conference 
on Impact of Rice Research. 

9. Dr K Gopakumar, Director, CIFT, Cochin, 
was deputed for participation in the FAO 
Working Party Meeting on Fish Technology 
and Marketing and STD3 Project Meeting 
on Utilization of Low Value Fish at 
Colombo, Sri Lanka during 4-7 June 1996. 

10. Dr R N Verma, Director, NCMRT, Solan 
was deputed for participation in Second 
International Conference on Mushroom 
Biology and Mushroom Products at Penn 
State University, USA during 9-15 June 
1996. 
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11. Dr P SriReddy. PO, DOR, Hyderabad, was 
deputed for participation in the.,. 14 Inter
national Sunflower Confe$ce at ~eijing, 
China during 12-20 June 1996. ~t 

12. Dr K C Mathur, Director, Centr~ Rice 
Research Institute (CRRI], Cuttack, at
tended Meeting of Steering Committee of 

_ Rainfed Lowland Rice Research Consor
tium at Dhaka during 17-19 June 1996. 

13. Dr M Devraj, Director, CMFRI, Cochin, 
was deputed for participation in Workshop 
on Fisheries and Oceanography at Cairo, 
Egypt during 22-27 June 1996. 

14. Dr AS Faroda, Director, CAZRI, Jodhpur, 
was deputed for participation in Expert 
Meeting on Rehabilitation of Forest De
graded Ecosystems in Lisbon, Portugal 
during 24-28 June 1996. 

15. Dr M L Madan, DDG (AS), ICAR, was 
deputed for participation in the 13 Inter
national Congress on Animal Reproduc
tion in Sydney, Australia during 29 June-
5 July 1996. 

16. Dr S Ayyappau,. Director, CIFA. 
Bhubaneshwar, attended Steering Com
mittee Meeting of INGA, Egypt during 8-
11 July 1996. 

17. Dr (Mrs) Tej Verma. ADG (Home Science). 
ICAR, was deputed for participation in the 
18 IFHE Congress in Bangkok, Thailand 
during 22-27 July 1996. 

18. Dr E A Siddiq, DOG (CS). ICAR and Dr A N 
Asthana, Director, IIPR. Kanpur, were de
puted for partiCipation in the project 
meeting on improvement of yield and 
drought resistance of chickpea in Austra
lia during 29 July-2 August 1996. 

19. Dr AS Faroda, Director, CAZRI, Jodhpur 
was deputed for partiCipation in the Fifth 
International Desert Development Confer
ence in Lubbock, Texas, USA during 12-
17 August 1996. 

20. Dr J S Samra, Director, CSWCR & TI, 
Dehra Dun was deputed for participation 
in the Ninth Conference of ISCO (Interna
tional Soil ConseIVation Organization) in 
Bonn, Germany during 26-30 August, 
1996. 

21. Dr D G Dhandar, Director, ICAR Research 
Complex, Goa, was deputed for participa-
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22. 

23. 

24. 

25. 

26. 

27. 

tion in the Fifth International Mango Sym- 31. 
posium in Tel Aviv. Israel during 1-6 
September 1996. 
Dr N K Tyagi. Director, CSSRI, Karnal. 
was deputed for participation in the 16 32. 
Congress of the ICID and Post-Conference 
tour in Cairo, Egypt during 15-26 Septem
ber 1996. 
ProfV L Chopra, National Professor, NRC 
on Plant Biotechnology, Indian Agricul-
tural Research Institute (lARJ). New Delhi 33. 
attended Meeting of Board of Trustees of 
International Rice Research Institute, 
Manila during 19-20 September 1996 at 
Manila, Philippines. " 
Dr B S Rana. Director, NRC on Sorghum, 
Hyderabad attended International Con-
ference on Genetic Improvement on Sor- 34 
ghum and Pearl Millets in Texas. USA . 
during 23-27 September 1996. 
Dr R B Singh. Director. Indian Agricul
tural Research Institute (IARI), New Delhi, 
attended 30 Annual Celebration of Centro 
Intern(atiOnMYT)al de Meforamientlo de Maizy 35. 
Trigo CIM and other de ibrations at 
Mexico during 23-27 September 1996. 
Dr Mangala Rai. ADG (P). I CAR, was 
deputed for participation in the Asia Pa-
cific Seed Association Workshop and Asian 
Seed Conference '96 in Jakarta, Indone- 36. 
sia during 23-27 September 1996. 
Shri B N Singh. OSD. OAM~ was deputed 
for accompanying the Agriculture Minister 
as a State Guest to Oman during 3-7 
October 1996. 

I 

Dr G T Kurup. Director, CTCRI. 
Trivandrum. attended Fifth Asian Cas
sava Research Workshop in China during 
4-8 November 1996. 
Dr P Das. DOG (Agricultural Extension). 
ICAR, was deputed for participation as a 
resource person. in Training/Seminar on 
PartiCipatory Analysis, Planning and Insti
tutionalization in Mtwara, Tanzania dur
ing 4-27 November 1996. 
Dr Bhagmal, Director, IGFRI. Jhansi and 
Dr Panjab Singh, J oint Director (Research), 
lARI, New Delhi, were deputed for partici
pation in the ICIMOD Regional Expert 
Meeting on Rangelands and Pastoral De
velopment in the Hindukush Himalaya in 
Kathmandu, Nepal during 5-7 November 
1996. 
Prof V L Chopra. National Professor, NRC 
on Plant Biotechnology. lARl, New Delhi. 
attended Meeting of Excutive Committee 
of Board of Trustees of International Rice. 
Research Institute at Manila. during 29-
30 November 1996. 
Dr A K Bandyopadhyay. Director, CARl. 
Port Blair, was deputed for participation in 
the International Conference on 
Remediation and Management of Degraded 
Lands in Hong Kong during 3-6 December 
1996. 
Shri B N Singh. OSD to AM. was deputed 
for accompanying the Agriculture Minister 
on his visit to Tehran. Iran during 28-31 
October 1996 for attending conference on 
Problems Relating to Taliban._ 

28. Dr M S Kairon. Director. CICR, Nagpur. 
was deputed for participation in the 55 
Plenary Session of the International Cot
ton AdviSOry Committee in Tashkent, 
Uzbekistan during 7 -ll' October 1996. 

Besides above. 84 other officers also visited 
and scientists w:~re deputed abroad to attend 
various workshops. conferences. seminars and 
training courses. 

29. Dr AS Faroda. Director, CAZRl, Jodhpur. 
was deputed for participation in the Inter
national Conference on Mediterranean De
sertification in Crete. Greece during 29 
October - 1 November 1996. 

30. Dr M L Madan. DOG (AS), I CAR. was 
deputed for participation in the ICIMOD 
Regional Workshop on Conservation of 
Yak Genetic Diversity in Kathmandu, Nepal 
during 29-31 October 1996. 

INTERNATIONAL CO·OPERATION 

INDIAN SCIENTISTS ATTENDED 
FOREIGN CONFERENCES 

Our scientists took active interest in scien
tific activities in foreign countries by partici
pating in various conferences. 
l. Dr Mangala Rai. ADG (P)' I CAR. was 

deputed for participation for the 10 Meet
ing of the SAlC Governing Board in Dhaka 
during 9-11 April 1996. 
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2. 

3. 

4. 

5. 

6. 

7. 

Dr K P S Chandel, Director, NBPGR, was 
deputed for participation in 52 Exti'a
Ordinary Session of Commission on Ge
netic Resources for Food and Agriculture, B. 
ROUle during 22-27 April 1996 as pan of 
delegation fTom DOA and C. 
Dr Man~a1a Raj, ADG (p). ICAR, was 
dep1lted for participation in the 15 Meet
ing ofTCA in Thimpu, Bhutan during 11-
12 June 1996. 9. 
Dr R B Singh, Director, (lARI) was deputed 
for participation in FAO International 
T<:chnlcal Conference during 17-23 June 
1996, 
Dr K P S Chandd, Director, l"BPtlR. was 
deputed for participation in the FAO 1nter
nationalTedm.icals Conference during 17-
23.June r9flfl. 
Dr R I, Yadav, PO, PDCSR. Modipuran, 
and Dr P N Takkar, Director, JlSS Bhopal 
were deputed for participation in the Semi-
nar on Green :\1anures under SAARC-TCA 
ill Kathmandu during 25·26 June 1996. 
Dr Mangala Raj. ADG (P), ICAR. was 
deputed for partiCipation in the ~'AO / 
UNFPA-Expert Consultation on Food 

10. 

11. 

Production and Population Growth·Role 
of Population Factors during 3-5 July 
1996 in Rome. . 
Dr 0 P Singh, Director, and Dr P Palit, 
Head (physiology). both from CRlUAF, were 
deputed 10 participate as Resource Perons 
in Regional training course on Jute and 
Kenaf Breeding at 'Ban~adesh Jute Re· 
search Institute. Dhaka dunng 10-11 
Augusl 1996. 
Dr 0 P Singh, Diredor, CRI.JAP wos d~· 
puted fur parLicipalion in the final Project 
Co· ordination Meeting of IJO/FAO Seed 
Project at Beijinp; during 16-19 Septerube. 
1996, 
Dr tl C Maheshwarl, ADG (CSC), ICAR, 
\VIIS deputed as Resource Person for En
erjly Methodology in Lile Working Seminar 
Quantifying Sustainabillty during 20-28 
September 1996 at Sogor, Indonesia, 
A dele-gnlion consisting of Dr C NataraJan, 
JOint Director, 1VR1, Regional Station, 
BaJlgalorc and Dr P S R C Murtl, Principal 
Scientist, ICAR was sent for setLlllg up a 
Poultry Vaccine Laborato.)'-Donaliol) of 
equipment by COl to Mali Government 
under 1TEC Programme for th'e days, ie, 
during 28 September-2 October 1996: 

An MoV sigred between 
Ihe ICAR and ,ho Inlo,
nal-onal Cenlre for Ga· 
netic Engineering and 
Biotechnology facilliates 
ICAR scientists to visit at 
the ICGES or foreign 
countries for attending 
research, conferences, 
sympQSla 01 1he same 
field 
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12. Dr A S Faroda. Director. CAZRl. Jodhpur 
and Dr P S Pathak. ADG CAFI. lCAR. 
deputed for participation tn workshop on 
Sustainable Development of Range Lands 
under Agricultural Sector tn Islamabad 
during 7-10 October 1996. 

13. A delegation cOJUllstlng of Dr E A Slddlq. 
DOG (CS). Dr 0 P Singh. DIrector. CRlJAF 
and Dr P Pallt. Senior Sclentlst and Head. 
Plant Physiology was sent to participate tn 
the Expert Consultation on Jute Agricul
ture tn Dhaka durtng 12-14 October. 1996. 

14. Dr K Gopakumar. Director. CIFT. Cochtn 
was deputed for participation tn the FAO 
Workshop on Environmental Aspects and 
Code of Responsible Fisheries tn Seoul. 
South Korea durtng 15-18 October 1996. 

15. Dr K KJishnaJah. PD (Rice). was deputed 
for participation tn the Expert Consulta
tion on Technologtcal Evolution and Im
pact for Sustainable Rlce Production tn 
Asia and PaCific. Bangkok durtng 29-31 
October 1996. 

16. Dr R B Stngh. Director. lARI. was deputed 
fOT participation as Resource Person tn 
the FAO Expert Consultation on 
Technoloogy Evolution and Impact for 
Sustainable Rice Production tn Asia and 
Pa.cIftc. Bangkok.. Thailand durtng 29-31 
October 1996. 

17. Dr 0 Stngh. Director. CIAE. Bhopal, was 
deputed for participation tn ESCAP /RNAM 

N"'ERNATIONAL CO.QPERATION 

Regional Workshop on Operation. Repair 
and Matntenance of Ajpicultural Machtn
ery at Seoul, South Korea durtng 5-14 
November 1996. 

18. Shri G S SahnI. JS(DARE) and Secretary. 
(lCAR), was deputed for participation tn 
the PoUcy Advisory Council Meeting o( 
AClAR durtng 4-6 December 1996 at 
Canbera. Australia tn an Observer capac
Ity from the Government of india. 

19. Dr M DevraJ, Director. CMFRl. Cochtn .. 
was deputed for participation tn NACA 
Workshop on Grouper Aquaculture tn 
Malaysia durtng 4-7 December 1996. 

20. DrRSParoda, DO.lCAR/Secretary, DAR.!!;, 
was deputed for participation tn the FAD 
meetings of Worktng Group on Commis
sion on Genetic Resources fOT Food and 
Agriculture. and Third Extraordtnary Ses
sion of the Commission on GRFA durtng 
5-13 December 1996. 

21. Dr S NagaraJan, PD. Directorate of Wheat 
Research. Kamal was deputed for partici
pation tn the Meeting of Brttlsh Society fo~ 
Plant Pathology and Systematics Assocla-. 
tion (BSPP&SA) durtng 16-19 December 
1996 at Canterbery. UK. 

Besides above. 15 other scientists were also 
deputed for partiCipation tn vartous meettngs 
and 12 persons were deputed for short-term 
consultancy abroad. 
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5. Publications and Information 

The Indian Council of Agricultural Research 
disseminates information on technological re
search and developments taking place everyday 
in the field of agriculture, animal and poultry 
sciences in the form of publication of books, 
bulletins, reports, and research and popular 
journals. The publications brought out by the 
leAR cater to the needs of SCientists, research
ers and the undergraduate and postgraduate 
students of agricultural colleges and univerSi
ties in India. 

In addition, miscellaneous publications are 
also brought out from time to time. 

PUBLICATIONS 
English 

During the year, nine periodicals were pub
lished regularly, six in English and three in 
Hindi. Besides Annual Report, 21 titles in En
glish and 10 in Hindi were brought out. 

Other important publications brought outin 
English were: I CAR Annual Accounts and Audit 
Report (1994-95), Report of the Working Group 
on Agricultural Research and Education for the 
Formulation of Ninth Five-Year Plan, UpdaUng 
Status Report of Action taken on the ICAR 
Review Committee Report, General Guidelines 
for the A.P. Cess Fund Schemes and Revolving 
Fund Schemes. Dictionary of Economic Plants 
in India (revised), Citrus Diseases and their 
Control (reprint), Home Gardening and Forestry 
for the People, ICAR - now and ahead. In addi
tion to the above tilies, 9 miscellaneous publica
tions were also brought out. 

Out of the 6 periodicals brought out by the 
Directorate of Publications and Information on 
Agriculture (DPIA) two were research journals, 
viz. The Indian Journal oj Agricultural Sciences 
(monthly). and The Indian Journal oj Animal 
Sciences (monthly), two popular journals, viz. 

PUBLICATIONS AND INFORMATION 

Indian Farmillg (Monthly) and Indian Horticul
ture (quarterly); and two newslett.ers, viz. lCAR. 
News (quarterly) and lCAR Reporter (quarterly). 

Two research journals, viz . . The Indian Jour
nal of Agricultural Engineering (quarterly) and 
The Indian Journal oJFisherieS (quarterly) being 
brought out earlier were transferred to tlleir 
respective institutes at Bhopal and Cochin re
spectively . 

Duling the period, Indian Farming, one of 
the most authoritative magazines of the ICAR, 
brought out three special issues, i.e. on 'Poul
try'. for the World Poultry Congress. on the 
occasion of World Food Day and on 'Crop Pro-· 
ductivity and Technologies' for the Second In
ternational Crop Science Congress, held during 
17-24 November 1996. 

Indian Horticulture, a magazine containing 
articles on fruits, vegetables, ornamental crops, 
plantation crops and gardening, also brought 
out two special issues, on 'Fruit Crops' and 
'Vegetable and Ornamental Crops', in addition 
to the regular issues. 

ICAR News publishes news pertaining to 
research done, new crop varieties evolved and 
technological innovations made in the ICAR 
institutes. This newsletter has a wide circula
tion among the scientific community both in 
India and abroad. Four issues were brought out 
during the year. . 

ICARReporter, an in-house magazine of the 
Council, deals With news pertaining to the day
to-day activities of the leAR both at the head
quarters as well as the institutes such as Re-· 
forms, Reports, Awards, Personnel, and Visits of 
SCientists Abroad, elc. Four issues were brought 
out during the year. 

In addition, book reviews and special fea
tures were published in various periodicals use
ful for farmers. 
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·H.bull 
Three pertodlcals were brought out In HlndJ 

regularly. I.e. I<hett(monthly). PItalPltool(quar· 
terly) andKrtshIChayanlka(quarterly).lnKhetl, 
flve speclal ISSues were brought out during the 
year. viz. New Vistas In AgrIculture. Environ· 
ment and AgrIculture. FlghtlngAgalnst Hunger 
and Malnutrition. 50 Years of Crop Sctence 
Research In IndJa and Rice Research In India. 

PItal PItool a quarterly on hortlculture. 
brought out two accent numbers on Frults and 
Vegetables and Flowers. 

The notable publications brought out In 
HlndJ during the year were. BadalteParlveshme 
KrtshiAnusandhaneoom VUca$ Ice NOJ,Je Aayam. 
Sal?il Vfg!lan.AnudanMaang Sameeksha(1996-
971. Bhorat Sarkar Ntshpadan Budget (1996-
971. Pha! Vrlksh Pravardhan, etc. In addJtlon. a 
number ofrepol18 and speeches of the President 
of the lCAR and the DO were al&o brought out. 

ScIence Popularisation Unit 
The SCIence Popularization Unlt of the I CAR 

reguJarly releases features and artJcIee pertain· 
IngJo agriculture and allied subJects In Kannada 
and HlndJ Jo vartoue reglonallnewlipapers. as 
wen as to the 'IV and the AlR for the b~eftt of 
progressive farmers. There was a good cOverage 
of these features from both the prtnt and e1ec
tronlc media. In Kannada 1a.nguage. about 120 
features were released and over 700 newspaper 
cllpplngs were received. 

ART AND PHOTOGRAPHY 
The Art Unlt of the Directorate of Publica· 

tiona and Information on AgrIculture (DPIA) of 
the ICAR prepares the artwork for all publica· 
tiona and publicity matertal& of the leAR. nus 
Includes two 8clentlftc Journals. two popular 
Journals and two newsletters In Engll&h and 
three semHechnJcaJ Journals In HlndJ. along 
with books brought out both In EnglJah and 
HindI. In addJtion Jo these prtmary reeponstblll· 
tics. the Art Unit prepare black·end-whlte and 
colour Illualratione. charts such as hleJoIIJ'am8. 
line graphs. maps. line drawtng8 and slides for 
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senior officers of the lCAR at headquarters for 
presentation at national and international semi
nars, workshops and symposia. The Unit alao 
advises other lCAR institutes and dMaions of 
other organiZations in the preparation of illu8-
trations and designs for publication and also 
evaluates the artwork and designs sent by them 
for comments. All the designs created by the Art 
Unit were highly appreCiated in the Councll and 
outside. The designs made for the Annual Re
ports, lCAR Reporter, lCAR News and the bro
chure, lCAR-nowand ahead improved the pub
lJcations. A number ofICAR institutes and other 
organizations have sent the request for design
ing their reports and other publications by the 
Art Unit. " 

Art UnJtsuggests that a fund may be created 
where service charges for designing and guiding 
the publications can be deposited and a new 
source of earning can be created for the Direc
torate of Publications and Information on Agri
culture (DPlA) in addition to the sale of its 
publJcattons. 

The Photography Unit covered the activities 
of the Councll includtngvisits of dignitaries from 
other countries, signing of agreements. Press 
conferences of the Union Minister of Agriculture 
and State Ministers of Agriculture" and the DG, 
I CAR. 

It supplied transparencies, b\Qck-and-white 
as well as colour photographs to various publi
cations brought out by the Council both in 
English and Hindi. 

The Photo library also provided slides and 
illustrative material to the national and interna
tional exhibitions and faJrs organized by or 
involving participation of the ICAR and its insti
tutes, meetings, workshops. se[l1inars, confer
ences, etc. It has a good' collection of photo
graphs and colour transparencies on various 
subjects. 

AGRICtrLTURAL RESEARCH 
INFORMATION CENTRE 

The Agricultural Research Information Cen
tre (ARIC) 1s the central source of information on 
all research projects and schemes financed by 
the leAR. 

It Is also the naUonal input centre for the 

PUBLICATIONS AND INFORMATION 

-- - - - ---~ 

Directorate of PWlJcations and Information 
on Agriculture (DPIA) started consultancy 
services In the year 1996. Highly 
professional services are available In the 
field of editing, designing and prInting. 
Initially these services are confined to 
publications and publicity materials of 
InsliMes/unlverslties and national and 
International organizations In the field of 
agricultural research, education and 
Information. 

AGRIS and CARlS agricultural databases of the 
FAO. and the largest information system of its 
kind in the world. The SOl services are available 
at the ARlC through AGRIS CD-ROM (1975-
1996). CABCD (1984-86), CARIS-CD (1994) and 
FAO STAT (1994). About 400 scientists or re
search scholars were benefited from the SOl 
se1V1ce. 

The ARlC is also the national focal point for 
the SAle (SAARC Agriculturallruonnation Cen
tre, Dhaka, Bangladesh) for supply of informa
tion on agricultural institutions. agricultural 
sclenttsts and technologists, improved fann 
implements. agricultural information systems. 
agrtcultural period1ca1s and research projects. 

The Centre continued to bring out the half
yearly publication Directory of Conferences, 
Seminars. Symposia, WorkShopa on agricul
ture. 

ICAR LIBRARY 
The ICAR library added 2.500 publications 

to its collection during this year. About 15,000 
readers visited this library and consulted publi
cations for reference and information searches. 
The library has entered the era of modemtza-
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lion. and installed a v.N. using NoveU operating 
system and shifted all its manual actlviUes to 
computerization like acquisilion. processing and 
dissemination of Information. The library pro
vides photocopy. comb blndlng and reference as 
well as Information services. There is great 
demand for obtaining its Uleraturc on Inter
libr .... ry loan basis. 

'nIC Hindi library at the headquarters oper
ated sepamtdy from the main library and sub
scribed to a number of Hlndl magazines and 
books during the year. whieh were in great 
demand from the readers. 

PUBLICITY AND PUBLIC RELATIONS UNlT 
The PublicIty and Public Relalions Unit Is 

the nodal centre to project the activities and 
achievements of the ICAR to tlle pri"t and 
electronJc media. During the year. a number of 
press releases and features wcre issued to the 
media. laying special emphasis on mral-based 
technolOgies and area-specIfic Information. 

A number of Press conferences were ar
raJlged during the year and these were ad-

dressed by'lhe Prebident. [CAR. Director Gen
eral. lCAR and other {unCti0tl8.fies t9 highlight 
the actlvlties of the Councd. TIMe conferences 
got a good coverage both in the print al)d elec
tronic media 

VisIts of mecUa persons from national and 
regional newspapers were arranged to the 
[CAR institutes and projects IncludJJlg CPRI. 
Shim1a, NCMRT. Solan. CRRI. Cutlack. CIFA. 
Bhubaneshwar. CRIDA. lIyderabad. SBI. 
Coimbatore. elBA. Madras. CPCRI. Kasaragod. 
and IlSR Ko7.hikode. Based on these Visits. 
several news stories appeared in the national 
and regional language newspapers. 

Thc lCAR's popular magazines like Indian 
Farming. Indian Horticulture. Kh"t~ Kri.slli 
Chayanlka. Fha! Phool lCAR News and lCAR 
Reporter. were regularly suppUed to the media 
persons. and the matertaJ published lberein 
was extensively used by them in Uleir news 
stories. 

The Unit also provid~-d regular feedback to 
the DG. lCAR. SubJect-matter DiviSions (SMDs) 
at the headquarters and the inStitutes regard-

A Press conference was Jointly organized by the ICAR and 1tle NMS on 15 Nowtrnber 1996 on 1he occasion ot 
tM 2nd tntematbnal Crop Scienco Congress held 'rom 17·24 November 1996 In New Delhi 
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ing vanouS slories appearing in newspapers 00 
agrir.1l1tural research. The PRUnitaiso provided 
Information aSSiSlance to students. research
ers. farmers and general public on agriculture 
and allied subjects. 

Exhibitions (Organized or Participated) 
I. World tech 1996. Oangkok. Thailand 

-January 1996 
2. International Food Expo 1996. Bombay 

-February 1996 
3. AlI-India Industrial and Agricultural Exhibi

tion. ThrIssur, Kerala -April-May 1996 
4. Industrial Carnival. Cachin -April !!l06 
5, International Royal Agricultural Show, 

Warwickshire. London -June-July 1996 
6. All-India Agricullurnl ExhibitiOn. Calcutta 

-August 1996 
7. Agricultural and Industrial ExhibIUon. 

24-Para,!(anas, West flengal 
-september-October 1996 

8. International Poultry ExhlblUon and Con-
gress. New Delhi -september 1996 

9. International Crop Science Congress and 
ExhibitiOn. New Delhi -November 1996 

lO.lndia International Trade aIld Industries 
Exhibition. Ne'W OcUli -November 1996 

11. Organized an cxhibiUon on U,e eve of inau
guration of newly coostructed building of 
Gene Bank (NBPGR), New Delhi 

-November 1996 
12. Agrolech 1996. P-dtna -December 1996 

PUBL,CATIONS AND INFORMATION 

Video FUm 
A U-MaUc Highband Video fUm on RE

DEEMING A PLEDGE-ICAR· 1996 was also 
produced in November-December 1996. 

PubUc Grievances Redreasal 
The ICAR has developed a publiC' guidance 

redressal "'Ystem as per the guidelines of the 
Department ofAdminislrallve Reforms and Pu b· 
lie Grievances. 

The Chief Publicity aIld Public Relations 
OmcerfuncUonsasStaffGri~'VlUlccOmcer(SCO) 
under the direct supervision of Secretary. lCAR. 
The SGO also attends to the grievances of the 
public.lnstructionsare Issued from ume\o time 
to all ofllcers for expeditiOuS disposal of griev· 
ano. .. s. Public grievances appeartng In the col· 
umns of newspapers are allended to promptly. 
To cater to the in-house grievances of the em
ployees, Ule lCAR ha" an Internal Grievance 
Committee. 

SALE AND ADVERTISEMENTS 
During the year. Ole Council earned a rev· 

enue of apP''Qximately R .. I mUlion from Ole sale 
of iLS publications anel Rs 144.930 fTOm advcr
tisemenLS. 

nle lCAR participated in exhibitiOns. book 
sbow... fairs. seminars and conferences for pro
moting Ole sale of iLS pubUcaUons. 
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(A) DEPARTMENT OF AGRICULTURAL RESEARCH AND EDUCATION 

APPENDIX 1 

The Government of India (Allocation of Business) Rules 
The Second Schedule 

(Rule 3) 

(A) Distribution of Subjects in the Department (Vibhag) , 
Ministry of Agriculture (Krishi Mantralaya) 

(B) Department of Agricultural Research and Education 
(Krishi Anusandhan aur Shiksha Vibhag) 

PART I , in Part I above so far as they exist in regard to 
\ these territories and in addition the following 

The following subjects which fall within List I ,subject which falls within List II of the Seventh 
of the Seventh Schedule to the Constitution of Schedule of the Constitution of India. 
India. 6. Agricultural education and research. 

1. International Co-operation in the field of 
agricultural research and education including 
relations with foreign and international agricul
tural research and educational institutions and 
organizations, including participation in inter
national conferences, associations and other 
bodies dealing with agricultural research and 
education and follow-up of decisions at such 
international conferences. etc. 

2. Fundamental. applied and operational 
research and higher education including co
ordination of such research and l higher educa
tion in agriculture including agroforestIy, ani
mal husbandry, dairying and fisheries. includ
ing agricultural statistics, economics and mar
keting. 

3. Co-ordination and determination of stan
dards in institutions for higher education or 
research and scientific and technical institu
tions insofar as it relates to food and agriculture 
including animal husbandry. dairying and 
fisheries. 

4. Cesses for financing to the Indian Coun
cil of Agricultural Research, and the Commodity 
Research programmes other than those relating 
to tea, coffee and rubber. 

5. Sugarcane research. 

PART II 

For Union Territories the subjects mentioned 

APPENDICES 

PART III 

General and consequential: 
7. All matters relating to foreign aid re

ceived from foreign countries and International 
Organizations in sofaras agricultural research 
and education and allied subjects are con
cerned, including all matters relating to assis
tance afforded by India to foreign countries in 
the field of agricultural research and education 
and allied subjects. 

8. Plant introduction and exploration. 
9. All-India Soil and Land-Use Survey relat

ing to research. training, correlation, classifica
tion. soil mapping and interpretation. 

10. Financial assistance to state governments 
and agricultural universities in respect of agri
cultural research and educational schemes and 
programmes 

11. National Demonstrations. 
12. Indian Council of Agricultural Research 

and its constituent research institutes. stations, 
laboratories and centres. 

13. Offences against laws with respect to any 
of the subjects allotted to this Department. 

14. EnqUiries and statistics for the purpose 
of any of the subjects allotted to this Department. 

15. Fees in respect of any of the subjects 
allotted to this Department except fees taken in 
a court. 
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APPENDIX 2 

Total Number of Posts and Names of Important Functionaries 
,tt 

Group Designation Scale or pay 
~ ~ SanUoned 

(in rupees) " ~strength , , 

A SecreUuY B.OOO (Ftxe~) ~ : 
A Joint Secretary 5.900 · 6.700 
A Financial Adviser and Joint Secretary 5.900 · 6.700 
A Director 4.500 · 5.700 
A Under Secretary 3.000 · 4.500 5 
A Principal Private SecretalY 3.000 · 4.500 
B Desk Officer 2.000 · 3.500 2 
B Section Ofllcer 2.000 · 3,500 
B 

, 
Private Secretary 2,000 · 3.500 2 

B Assistant DiI-ector (Oftlcial Language) 2.000 · 3.500 2 
B Desk Attache 1.640 · 2.900 5 
B Assistant 1.640 2.900 
B Steno Grade 'C' 1.640 2.900 
C Junlol' Hindi Translator 1.200 · 2,040 2 
C UDC-cum-Cashiet: 1.200 - 2.040 
C UDC 1.200 · 2,040 2 
C Steno Grade '0' 1.200 · 2,040 4 
C LDC 950 · 1.600 3 
C UDC-Hlndl Typist 950 1,600 1 
C Driver 950 · 1.600' 
C Oaf try 776 - 1.026 
D Peon 750 · 940 5 

Total 44 

Names of the Important Functionaries (As on 81.8.1996) 

S.No. Name Designation 

1. DrRS Paroda Secretary. DARE/DG. lCAR 
2. MrG SSahni Joint Secretary. DARE/Secretary, lCAR 
3. Mr N Parthasarthy Financial Adviser, DARE/Joint Secretary 
4. MrMAslam Director. D~ 
5. MrRPSaro.l Under Secretal)r 
6. MrANMurty Under Secretary 
7. Ms Vandana Sharma Under Secretary 
8. MrK K Mlttal Under Secretary 
9. Mr B J Bhattacharya Under Secretary 
10. Mr R S Bhandari PrIncipal Private Secretary 
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APPENDIX S 

Financial Requrements (Grant No. S) 

The Budget estimates (BE) and revised estimates (RE) of DARE and leAR (plan, Non-Plan) for 
1996-97 is, respectively, Rs 545.07 crore and Rs 529.60 crore and BE for 1997-98 (Plan and Non

,Plan) is Rs 528.90. The detailed break-up of these finanCial figures are given below in Tables 1 
and 2. 

Activity Programme Classification 
Department of Agicultural Research and Education (DARE): The details in respect of DARE fox: 

BE and RE for 1996-97 and BE for 1997-98 are given in Table 1. This excludes the payment to the 
I CAR. 

Table 1 

Bud,et estimatel ADd reviled eltlmatel of DARE IUld lCAR 

(Rupees in lakhs), 

Budget EstJmates Revised Estimates Budget Estimates 
Item 1996-97 1996-97 1997-98 

Plan Non-Plan Plan Non-Plan Plan Non-Plan 

A. Secretalia.t Economic services 
Major Head '3451' 

A-I Secretariat 
Major Head '2415' 76 - 67 77 

B-7-0eneral 
B-7 (l)-Internatlonal operation 
B-7 (1) (I)-India's membership 

contribution to Commonwealth 
Aglicultural Bureaus Intel'national 61 61 61, 

B-711) (2)-lndia's Membel'shlp 
contribution to Consultative 
Group on International 
Agrlcultul'S.I Research 262 - 262 262 

B-7 (1) (3) - APMRI 3 3 3 

B-7 (1) (4) - Other Programmes 40 4q 40 

B-7 (1 (5) - NAC~ 7 7 7 

Total 4Q 408 4q 400, 40 410 

APPENDICES 229 



Table 2 

Details of Financial Outlay 

Demand No. 3. Department of Agricultural Re~arch and Education 

ti.{< 
• {~pe~s in crores) 

1995-96 Budget 1995-96 Revised 1996-97 tdget 
Plan Non-Plan Total Plan Non-Plan Total Plan Non-PI Total ., 

A Budget Allocation. net of recoveries 

Revenue 310.00 238.86 548.86 290.00 245.73 535.73 289.30 244.08 533.38 
Capital 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 
Total 310.00 2:38.86 548.86 290.00 245.73 53573 28930 244.08 533.38 
Major 0.10 0.69 0.79 0.00 0.68 0.68 0.00 0.75 0.75 

I. Secretariat - Head 
Economic Service 3451 
Agncultural Research 
and Education 
Payments to ICAR 

2 Crop HusbandrY 

2.0 I Payments of 
net proceeds 
of cess under 
Agncultural 
Produce Cess 
Act. 1940 2415 14.00 14.00 14.00 14.00 1400 14.00 

2.02 Other Programmes 
of Crop HusbandlY 2415 252.80 150.15 402.95 239.25 153.15 392.40 240.15 153.15 393.30 
Total-Crop 
HusbandrY 252.80 16415 416.95 239.25 167.15 406.40 240.15 167.15 407.30 

3. SOIl aef Water 
Coservation 2415 3.57 4.10 7.67 3.00 4.18 7.18 2.00 4.18 6.18 

4. Am mal HusbandrY 2415 2628 26.25 52.53 2.82 26.78 49.60 22.40 26.78 49.18 

5. DairY Development 2415 4.00 1:3.17 17.17 348 13.44 16.92 3.60 13.44 17.04 

6. Fisheries 2415 17.10 19.75 36.85 15.84 I 20.15 35.99 15.50 2015 35.65 

7. ForestrY 2415 5.75 8.15 13.90 5.21 8.30 13.51 5.25 8.30 13.55 
Total-Payments 
of ICAR 309.50 235.57 545.07 289.60 240.00 529.60 288.90 240.00 528.90 

8. Other Programmes 2415 0.40 2.60 3.00 0.40 5.05 5.45 0.40 3.33 3.73 
To tal-Agncultural 
Research & 
Education 309.90 238.17 548.07 290.00 245.05 535.05 289.30 243.33 532.63 

Grand Total 310 00 23886 548.86 290.00 245.73 535.73 289.30 244.08 533.38 

1995-96 Budget 1995-96 Revised 1996-97 Budget 

B. Plan Outla" Head Budget l.EB.R. Total Budget l.E.B.R. Total Budget LE.8.R. Total 
ofDlv. support support support 

1. Agricultural Research 
EducatIOn 2415 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I ?95-96 Budget 1995-96 Revised 1996-97 Budget 

Plan Non-Plan Total Plan Non-Plan Total Plan Non-Plan Total 

C. Major Head-Wise Total 
Total 310.00 23886 548.86 290.00 245.73 535.73 289.30 244.08 533.38 
2415 309.90 2:38.17 548.07 290.00 245.05 535.05 289.30 243.33 532.63 
:3451 0.10 0.69 0.79 0.0 0.68 0.68 0.00 0.75 0.75 
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(B) INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

APPENDIX 1 

INDIAN COUNCIL OF AGRICULTURAL RESEARCH SOCIETY 

The Society shall have the following ex-officio members: 

(i) Minister in charge oJthe porjolio oj Agriculture in 
the" Union Cabinet. President oj the Society 

, 
1. Mr Chaturanan Mishra 

Minister of Agriculture 
Government of India 

(iv) Other Ministers in the Union Ministry oj Agriculture 

7. Minister of State for 
Agriculture (DAC) 
Government of India 
Krishi Bhavan. New Delhi 110001 

\ (v) Ministers in the States /In charge oj Agriculture/ 
Animal Husbandry/Fisheries 

(ii) Minister oj State in the Union Ministry oj Andhra Pradesh 
Agriculture. dealing with the ICAR. Vice-President 

2. (Vacant) 
Minster of State for Agriculture and 
Department of Agricultural 
Research and Education 
Government of India 
Krishi Bhavan. New Delhi 110 001 

(iii) Union Ministers holding charge oj Finance. 
Planning. Science and Technology. Education and' 
Commerce (in case the Prime Minister is holding 
any oJ these portfolios. the Minister oj State in the 
Ministry/Department concerned) 

3. MrP Chidambaram 
Minister of Finance 
Government of India 
New Delhi 110001 

4. Dr Yogendra K Alagh 
Minister of State for Planning and 
Programme Implementation 
Government of India 
New Delhi 110001 

5. Mr S R Bommai 
Minister of Human Resources Development 
Government of India 
New Delhi 110 001 

6. Mr B Ramaiah 
Minister of Commerce 
Government of India 
New Delhi 110001 

APPENDICES 

8. Mr S V Subba Reddy 
Minister for Agriculture 
Government of Andhra Pradesh 
Hyderabad (Andhra Pradesh) 500 022 

9. Mr B Veera Reddy 
Minister of Animal Husbandry and Fisheries 
Government of Andhra Pradesh 
Hyderabad (Andhra Pradesh) 500 022 

Arunachal Pradesh 

10. MrSobengTayeng 
Minister for Agriculture 
Government of Arunachal Pradesh 
Itanagar (Arunachal Pradesh) 791 III 

11. Mr Mukut Mithi 
Minister for Animal Husbandry 
Government of Arunachal Pradesh 
Itanagar (Arunachal Pradesh) 791 III 

12. Mr D Natung 
Minister for Fisheries 
Government of Arunchal Pradesh 
Itanagar (Arunachal Pradesh) 791 III 

Assam 

13. Mrs SyedaAnwara Taimur 
Minister for Agriculture 
Government of Assam 
Janta Bhavan 
Guwahati (Assam) 781 006 
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14. Mr Jayanth Sinha 
Minister for Animal Husbandry 
Government of Assam 
Janta Bhavan 
Guwahati(Assrun) 781 006 

15. Mr Samral Huda 
Minister for Fisheries 
Janta Bhavan 
Guwahati (Assrun) 781 006 

Bihar 

16. Mr Ram Jeevan Singh 
Minister for Agriculture 
Government of Bihar 
Patna (Bihar) 

17. Mr Bhola Ram Tuganl 
Minister for Animal Husbandry 
Government of Bihar 
Patna (Bihar) 

Deihl 

18. Mr Sahib Singh Verma 

Goa 

Chief Minister and Minister for Agriculture, 
Animal Husbandry and Fisheries 
National Capital Territory of Delhi 
Delhi 

19. Mr Oayanand Narvekar 
Minister for Agriculture 
Government of Goa 
PanaJl (Goa) 403 001 

20. Mr Chanderkar Uttam Chandakar 
Minister of Animal Husbandry 
Government of Goa 
Panjl 403 001 

21. Mr S B Mazakar 
Minister for Fisheries 
Government of Goa 
Panajf (Goa) 403 001 

Gujarat 

22. Mr Buper Singh Chuasma 
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Minister for Agricul~ure, FJsheries & 
Animal Husbandary 
Government of Gujarat 
Gandhlnagar (Gujarat) 

Haryana 

23. Mr Ch. Harpal Singh 
Mlnls,ier for Agriculture 
Government of Haryana 
Chandlgarh (Haryana) 

24. Mr Kr Ram Pal Singh 
Minister for Animal Husbandry 
Government of Haryana 
Chandlgarh (Haryana) 

25. Mr Shakrullah Khan 
Minister for Wakf and Fisheries 
Government of Haryana 
Chandlgarh' (Haryana) 

Himachal Pradesh 

26. Mr Sujan Singh Pathanla 
Minister for Agriculture 
and Fisheries 
Government of Himachal Pradesh 
Shlmla (Himachal Pradesh) 171 002 

27. Mr Raghu Raj 
Minister of State for Fisheries and 
Animal Husbandry . 
Government of Himachal Pradesh 
Shlmla 171 002 (HP) 

Karnataka 

28. Mr C Batre Gowda 
Minister for Agriculture 
Government of Karnataka 
Bangalore (Karnataka) 560 001 

29. Mr B N Bachchea Gowda 
Minister for Animal Husbandry 
Government of Karnataka 
Bangalore (Karnataka) 560 001 

30. Mr KJaiprakash Hedge 
Minister for Fisheries 
Government of Karnataka 
Bangalore (Karnataka) 560 001 

Kerala 

31. Mr B K Rajan 
Minister for Agriculture 
Government Secretariat 
Government of Kerala 
Thrtuvan anthapu nun (Kerala) 695001 
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32. Mr E Chandrasekharan Nair 
Minister of Animal Husbandry 
Government Secretariat 
Thiruvananthapuram (Kerala) 695 00 1 

33. Mr T K Rama Krishnan 
Minister for Fisheries 
Government Secretariat 
Government of Kerala 
Thiruvananthapuram (Kerala) 695 00 1 

Madhya Pradesh 

34. _Mr Hazare Lal Ragubansi 
Minister for Agriculture 
Ballabh Bhavan 
Government of Madhya Pradesh 
Bhopal (Madhya Pradesh) 423 006 

35. Mr Prem Sai Singh 
Minister for Fisheries 
Government of Madhya Pradesh 
Bhopal (Madhya Pradesh) 423 006 

36. Mr Bisahu Lal Singh 
Minister of Animal Husbandry 
Government of Madhya Pradesh 
Ballabh Bhawan 
Bhopal (Madhya Pradesh) 423 006 (MP) 

Maharashtra 

37. Mr Harshvardhan Patil 
Minister for Agriculture and 
Water Conservation 
Government of Maharashtra 
Mumbai (Maharashtra) 

38. Mr Rajbhau Thakre 
Minister for Animal Husbandry, 
Fisheries and Dairy Development 
Government of Maharashtra 
Mumbai (Maharashtra) 

Manipur 

39. Mr H Bidur Singh 
Minister for Agriculture 
Government of Manipur 
Imphal (Manipur) 795 001 

40. Mr K S H Irabot 
Minister for Animal Husbandry 
Government of Manipur 
Imphal (Manipur) 795001 
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41. Mr Mohammad Helaluddin 

Minister for Fisheries 
Government of Manipur 
Imphal (Manipur) 795 00 1 

Meghalaya 

42. Mr LA Sangma 
Minister for Agriculture & 
Minor Imgation and Fisheries 
Government of Meghalaya 
Shillong (Meghalaya) 793 001 

43. Mr Archibold A Sangma 
Minister for Animal Husbandry 
and Veterinary 
Government of Meghalaya 
Shillong (Meghalaya) 793 001 

Mizoram 

44. Mr Saikaptqianga 
Minister for Agriculture and Fisheries 
Government of Mizoram 
Aizwal (Mizoram) 796 00 1 

45. Mr P Lal Biaka 
Minister for Animal Husbandry 
Government of Mizoram 
Aizwal (Mizoram) 796 00 1 

46. Mr Zakhu Hylchu 
Minister for Fisheries 
Government of Mizoram 
Aizwal (Mizoram) 796 00 1 

Nagaland 

47. Mr Zachilhu 
Minister for Agriculture 
Government of Nagaland 
Kohima (Nagaland) 797 001 

48. Mr Nyamnyei Konyak 
Minister for Animal Husbandry 
Government of Nagaland 
Kohima (Nagaland) 797001 

49. Dr Zimomi 
Minister for Fisheries 
Government of Nagaland 
Kohima (Nagaland) 797 002 

Orissa 

50. Mr Janaki Ballab Patnaik 
Chief Minister & Minister 
of Agriculture 
Government of Orissa 
Bhubaneshwar (Orissa) 
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51. Mr Prakash Chandra Debta 
'\ Minister of State for Animal 

Resources Development 
Government of Orissa 
Bhubaneswar (Orissa) 

52. Mr Ramakanta Mishra 
Minister for Agriculture 
Government of Orissa 
Bhubaneswar (Onssa) 

Pondicherry 

53. Mr V Vmthilingam 
Chief Ministr holding the 
Portfolio of Fisheries 
Government of Pondichercy 
Pondicherry 605'001 

54. Mr N. Rangaswamy 
Minister for Agriculture and 
Animal Husbandry 
Government of Pondichercy 
Pondicherry 605 001 

Punjab 

55. Mr Mahinder Singh Gill 
Minister for Agriculture 
and Forests 
Government of Punjab 
Chandigarh (Punjab) 

56. Mr Harnek Singh Payal 
Minister for Animal 
Husbandry and Fisheries 
Government of Punjab 
Chandigarh (Punjab) 

Rajasthan 

57. Mr Gyan Singh Chaudhary 
Minister for Agriculture 
Government of Rajasthan 
Jaipur (Rajasthan) 

58. Mr AIjun Singh Davara 
Minister for Animal 
Husbandry and Fisheries 
Government of Rajasthan 
Jaipur (Rajasthan) 

Sikkim 

59. Mr Garjaman Gurung 
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Minister for Agriculture 
Government of Sikkim, Secretariat 
Gangtok (Sikkim) 737 101 

60. Mr P S Tamang 
Minister for Animal Husbandry 
Government of Sikkim, Secretariat 
GaI1elok (Sikkim) 737 001 

61. Mr R B Subba 
Minister for Fisheries 
Government of Sikkim. Secretaria~ 
Gangtok (Sikkim) 737 101 . 

Tamil Nadu 

62. Mr Veerapadi Arumugam 
Minister for Agriculture 
Government of Tamil Nadu 
Chennai (Tamil Nadul 600 009 

63. Mr Pangalur N Palanisamy 
Minister for Animal Husbandry 
Government of Tamil Nadu 
Chennai (Tamil Nadul 600 009 

64. Mr Jaenefer Chanchran 
Minister for Fisheries 
Government of Tamil Nadu 
Chennai (Tamil Nadu) 600 009 

Tripura 

65. Mr Papan Chakravorty 
Minister for Agriculture 
Government of Tripura 
AgartaJa (Tripura) 799 001 

66. Mr Gopal Das 
Minister for Animal Development 
Government of Tripura 
Agartala (Tripural 799 001 

67. Mr Sukumar Barman 
Minister for Fisheries 
Government of Tripura 
Agartala: (Tripura) 799 001 

The UP State is at present under President Rule 

West Bengal 

68. Mr Kalimuggin Sham 
Minister for Agriculture and 
Horticulture 
Government of West Bengal 
Writers' Building 
Calcutta (West Bengal) 700 001 

DARE/leAR ANNUAL REPORT 1996-97 



69. Mr Mehaboob Zahedi 
Minister for Animal 
Husbandry and Dairy Development 
Government of West Bengal 
Calcutta (West Bengal) 700001 

\ 

70. Mr Kironmoy Nanda 
Minister for Fisheries 
Government of West Bengal 
Calcutta (West Bengal) 700 001 

71. Minister for Agriculture 
Government of Jammu and Kashmir 
Srinagar (Jammu and Kashmir) 

78. Mr Chandra Bhushan Singh 22.7.99 

79. 

Member Lok Sabha 
Plot No. 85/117 
Trilokya Adarsh Kung Patpatgunj 
Delhi 

Mr S S Surjewala 
Member Rajya Sabha 
AB-89. Shahjahan Road 
New Delhi 
and 

Up to 9.12.96 

House No. 495. Sector 6 
Panchkulla. Distt. Ambala (Haryana) 

72. Minister for Animal Husbandry 80. MrSom Pal 
Member Rajya Sabha 
Village & P.O. Kakor 
Tehsil, Baghpat 

Up to 9.12.9,6 

Government of Jammu and Kashmir 
Srinagar (Jammu and Kashmir) 

73. Minister for Fisheries 
Government of Jammu and Kashmir 
Srinagar (Jammu and Kashmir) 

(vi) Member of Planning Commission, lncharge of 
Agriculture 

74. Dr Jayant Patil (Up to 9.12.96) 
Member of Planning Commissio'n 
Incharge of Agriyulture 
Yojana Bhavan, New Delhi 

(vii) Six members of Parliament (Four elected by Lok 
Sabha and two elected by Rqjya Sabha) 

75. Mr Asim Bala 22.7.99 
Member Lok Sabha 
Block C. Flat No.6 
Entally Government Housing Estate 
CIT Road. Calcutta 700 014 and 
24. North Avenue. New Delhi 110001 

\ 

76. Mr Oscar Fernandes 
Member Lok Sabha 
DOrise Rest Haven 
Ambalpady. Udupi. Karnataka 
8-202 (F2) MP Flats 
and 
Bhabha Kadak Singh Marg 
New Delhi 110 001 

22.7.99 

Block Chhaprauli 
Meerut (Uttar (Pradesh) 
and 
28, Lodi Estate 
New Delhi 

(viii) Director-General. ICAR 

81. Dr R S Paroda 
Director-General 
ICAR. Krishi Bhavan 
New Delhi 110 001 

(ix) All Secretaries in the Ministry of Agriculture 

82. Mr Mohan Kanda 
Secretary (Extension)_ 
Ministry of Agriculture 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110001 

83. Mr K Rajan 
Secretary (Animal Husbandry and Dairying) 
Krishi Bhavan 
New Delhi 110 001 

(x) Secretary. Planning Commission 

77. Mr Raja Rangappa Naik 
Member Lok Sabha 
Room No. 210 

22.7.99 84. MrVKPandit 
Secretary 

New Karnataka Bhawan 
New Delhi 110 001 

APPENDICES 

Planning Commission 
Yojana Bhavan 
New Delhi 110001 
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(xi) Chairman, University Grants Commission 
'\ 

85. Chairman 
University Grants Commission 
Bahadur Shah Zafar Marg 
New Delhi 

(xii) Chairman, Atomic Energy Commission or 
Director, Bhabha Atomic Research Centre, if 
nominated by the Chairman, Atomic Energy 
Commission 

86. Chairman 
Atomic Energy Commission 
Chhattarpati Shivaji Maharaj Marg 
Mumbai 400 085 

91. Dr G L Kaul 
Horticultural Commissioner 
Department of Agriculture 
Kri$i Bhava~ 
New Delhi 110001 

92. Animal Husbandry Commlsslonei 
Department of Agriculture 
Krishi Bhavan 
New Delhi 11 0001 

93. Mr Y S Yadav 
Fisheries Development Commissioner 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110001 

(xiii) Member, Finance (Secretary/Additional 94. 
Secretary in the Ministry oj Finance) , Government 
ojlndia 

Mr A K MukeIjee 
Inspector-General of Forests 
Governmentof India 

87. MrVKDhal 
Additional Secretary to the 
Government of India 
Ministry of Finance 
Department of Expenditure 
New Delhi 

Department of Environment and Forests 
CGO Complex. Lodi Road 
New Delhi 

(xvi) Fifteen scientists from within and outside the 
Council, including one from the Indian Council of 
Medical Research nominated by the PreSident 

(xiv) Four Vice-Chancellors of the Agricultural 95. 
Universities nominated by the President 

DrAAppaRao 
Former Vice-Chancellor 

20.7.99 

88. DrLRVerma 
Vice-Chancellor 
DrY S Parmar 
University of Horticulture 
and ForestIy 

28.11.98 
(Governing Body 

member also) 

Solan (Himachal Pradesh) 173 230 

89. DrKPradhan 
Vice-Chancellor 
Orissa University of 

28.11.98 
l Governing Body 

member} 
Agriculture and Technology 
Bhubaneshwar (Orissa) 751 008 

(Two Positions Vacant) 

(xv) Five technical representatives, namely 
Agricultural CommiSSioner, Horticultural 
Commissioner, Animal Husbandry Commissioner; 
Fisheries Development CommisSioner from the 
Union Ministry oj Agriculture and Inspector-General 
oj Forests, Government oj India 

90. Mr B K Taimani 
Agricultural Secretary 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110001 
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96. 

97. 

Andhra Pradesh Agricuitural University 
House No. 22-3 RT High 
Vijaynagar Colony . 
Hyderabad (AP) 500057 

Dr A Venkatraman 
Former Vice-Chancellor 
Tamil Nadu Agricultural University 
No. 16,VasantAvenue 
Kishore Parmal Puram 
Chennai (TN) 680 028 

MrPNJha 
Former Vice-Chancellor 
RajendraAgriculture University 
Pusa Samastipur (Bihar) 848 125 

20.7.99 

20.7.96 

98. Dr S K Sinha 26.4.97 
Former Director 
Indian Agricultural Research Institute 
Hill Side Road. Pusa 
New Delhi 110012 

99. Dr 0 S Tomar 26.4.97 
Director 
Nationai Dairy Research Institute 
Kamal (Haryana) 132 001 
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100. Dr Shankar Lal 26.4.97 Represefl.tatives of the ICMR 
Acting Director 
Indian Institute of Pulses Research 
Kalyanpur 
Kanpur (Uttar Pradesh) 208 024 

101. Dr Mangala Rai 26.4.97 
Assistant Director-General (P) 
Indian Council of Agricultural Research 
Krishi Bhavan 
New Delhi 110001 

102. Dr S D Tripq_thi 26.4.97 
Director 
Central Institute of Fisheries Education 
7. Bungalow. Versova 
Bombay (Maharashtra) 400 061 

103. Dr S C Mudgal 
Vice-Chancellor 
Govind Ballabh Pant University of 
Agriculture and Technology 
Pantnagar (UUar Pradesh) 262 145 

104. Dr S Arya 
Vice-Chancellor. 
Ch. Charan Singh Haryana 
Agricultural University 
Hisar (Haryana) 125004 

105. Dr A S Khera 
Vice-Chancellor 
Punjab Agricultural University 
Ludhiana (Punjab) 141 004 

106. Dr R K Patel 
Vice-Chancellor 
Rajasthan Agricultural University 
Bikaner (Rajasthan) 334 001 

107. Dr M P Singh 
Central Agricultural University 
for NEH Region 
Imphal (Manipur) 795 001 

Management Expert 

\ 

26.4.97 

26.4.97 

26.4.97 

26.4.97 

26.4.97 

108. MrJayant Das 
Senior Advocate, AMBIM 
Mis Das & Associates 
Opp. Orissa High Court 
Cuttack (Orissa) 753 001 

26.4.97 
(Governing Body 

member alsol 

APPENDICES 

109. Dr Aditya Prasad Dash 26.4.97 
Director, Incharge of 
The Desert Medicine Research Centre 
Jodhpur (Rajasthan) 

(xvii) Three representatives of Commerce and 
Industry. nominated by the President 

110. Mr P KAggarwal 
E.D. Steels 
Jalandhar (Punjab) 

Ill. Shri M M Thapar 
Joint Managing Director 
Ballarpur Industries 
Thapar House. Janpath 
New Delhi 

112. Mr Sudhir Sanghi 
Company Director 
Sanghi Group of Industries 
Hyderabad 

13.2.98 

8.3.98 

8.3.98 

(xviii) One farmer from each region of the COW1try as 
mentioned in Rule 60 (a) andfour representatives 
of rural interest. nominated by the President 

113. Mr Sher Bahadur Singh 5.2.98 
Advocate (Nominated in the Regional 
Baradeeh Chauraha Committee No. l) 
Mukhtiar Ganj_ 
Satna (Madhya Pradesh) 

114. Mr S Jararam Choudhary 5.2.98 
Hotel Mayura (Nominated in the Regional 
Tirupati Committee No. II) 
(Andhra Pradesh) 

115. Mr R S Velan 5.2.98 
974. Cross-cut-Road (Nominated inthe 
Gandhipuram Regional Committee No. II) 
Coimbatore 
(Taiml Nadul 641 012 

116. Mr Rameshwar Rajora 5.2.98 
Vice-President (Nominated in the Regional 
Congo (Il Sewa Dal. Maur Committee No. IV) 
Mandi. District Bhatinda 
(Punjab) 
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5.2.98 117. Mr Bhagwan Sahai Saini 
, Ward No. 15. Chomu 

Jaipur (Rajasthan) 
(Nominated in the 

Regional Committee 
No. VI) 

118. Mr K V Kuppusamy 5.2.98' 
Chairman and (Nominated in the Regional 
ManagmgTrustee Committee No. VII) 
Bhaktvatsalam Memorial Trust. 
242 B. Trichy Road 
Sulur. 'Coimbatore (Tamil Nadu) 

119. Shatrugan Prasad Singh 
24. MLA Quarters. Patel Path 
Patna 800, 001 (Bihar) 

2.8.99 

120. Mr Ramindra Kumar 2.8.99 
PO Bhurkunda 
Distt. Hazanbagb (Bihar) 

Representatives of Rural Development 

121. Ms Suniti Wadhwa 5.2.98 
S-468/ A. Greater Kailash I (Governing Body 
New Delhi member also) 

122. Ch RaUal Lal 
S/o Ch Jas Ram. Sarpanch 
PO Alamgarh 
Tehsil Abohar 
Ferozepur (Punjab) 

123. Mr S.K. Bhargava 
56, Darya Mahal-A 
Nepeansea Road 
Mumbai (Maharashtra) 400 006 

124. Mr Abhyanand Jha 
Village Kakraul 
DisH Madhubani (Bihar) 
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14.1.99 

5.2.98 

2.8.99 

(xix) Four Directors ojthe lCAR Research Ins titutes, 
nominated by the President 

125. Dr I S Yrdav 7.8.99 
Director 
Indian Institute of Horticul~q-al ItrSf1.aTCh 
P.O Hessargatta ':t 

Bangalore (Karnataka) 560 089 ~ 

126. Dr R P Awasthi 
Director 
ICAR Research Complex for 
North Eastern . 
Barapani (Maghalaya) 793 103 

127. Dr P Rethinam 
Director 
NRC for Oilpalm 
Eluru (Andhra Pradesh) 534 002 

128. Dr SA H Abidi 
Director 

7.8.99 

7.8.99 

7.8.99 

Central Institute of Fisheries Education 
Jai Prakash Road 
Mumbai (Maharashtra) 400061 

(xx) Secretary Indian Council oj Agricultural 
Research 

129. Mr G S Sahni 
Member-Secretary 
Indian Council of Agricultural 
Research. Krishi Bhavan 
New Delhi 110001 
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APPENDIX 2 

GOVERNING BODY 

Chairman 
1. Dr R S Paroda 

Director-General 
Indian Council of Agricultural Research 
Krishi Bhavan 
New Delhi 110001 

Ex-officio Members 

2. Mr V K Dhall 
Additional Secretary to the 
Government of India 
Ministry of Finance 
Department of Expenditure 
New Delhi 

3. Secretary 
Planning Commission 
Yojna Bhavan 
New Delhi 

4. Secretary 

5. 

6. 

Government of India 
Ministry of Agriculture 
Department of Agriculture 
Krishi Bhavan, New Delhi 

Chairman 
University Grants Commis~ion 
Bahadur Shah Zafar Marg 
New Delhi 

Chairman 
Atomic Energy Commission. Trombay 
Mumbai 400 085 

Members 
Four scientists (including one Management Expert) 
who are not employees oj the lCAR and are 
nominated by the President 

Management Expert 

7. Mr Jayant Das 
Senior Advocate, AMBIM 
Mis Das & Associates 
Opp. Orissa High Court 
Cuttack [Orissa) 753002 
and 
C/II.30. Talak Lane, New Delhi 

APPENDICES 

26.4.97 

Scientists 

8. Dr A Appa Rao 
Former Vice- Chancellor APAU 
No. 22-3 RT High 
Vijaynagar Colony 
Hyderabad (Himachal Pradesh) 500 057 

9. Dr A Venkataraman 
former Vice-Chancellor, TNAU 
16. Cresent Avenue 
Kishore Parma! Puram 
Madras 680 028 

1O.DrPNJha 
Former Vice Chancellor 
RAU. Pusa 
Samastipur (Bihar) 848 125 

Three Vice-Chancellors 

11. Dr L R Verma 
Vice-Chancellor 
Dr YS Parmar University of 
Horticulture and Forestry 
Solan (HP) 173 230 

12. Dr K Pradhan 
Vice-Chancellor 
Orissa University of 
Agriculture and Technology 
Bhubaneshwar (Orissa) 751 008 

20.7.99 

22.7.99 

28.1l.98 

28.1l.98 

13. Dr R P S Tyagi 18.1l.96 
Vice-Chancellor 
Himachal Pradesh 
Krishi Vishwa Vidyalaya 
Palampur (Himachal Pradesh) 176 062 

Three Members of Parliament 

14. Shri S S SUljewala 
Member Rajya Sabha 
H.No. 495, Sector 6, 
Panchkula 
Distt Ambala (HaryanaJ 
and 
AB 89. Shahjahan Road 
New Delhi 

Up to 9.12.96 
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15., Dr Asim Bala 22.7.99 19. Ms Suniti Wadhwa 5.2.98 
Member of Parliament S 468-A. Greater Kailash 
Block C. Flat No.6 Part I. New Delhi 
Entally Court Housing Estate '4 
CIT Road. Calcutta 700014 Three Directors 
and 

, 
f 

24. North Avenue 20. Dr I S Yadav 17.8.99 
New Delhi Dire~tor .~, 

Indian Institute of Horticultural Research 
16. Mr Oscar Fernandes 22.7.99 P.O. Hessarghatee Lake 

Member of ParlIament Bangalore (Karnataka) 560 089 

DOris Rest Haven. 
21. Dr R P Awasthi 7.8.99 Ambalpady-Udapi 

Karnataka Director 

and ICAR Research Complex for , 
North Eastern Hilly Region No B-202. (F2) M.P. Flats 

Saba Kadak Singh Marg Baranani. 793 103 (Meghalaya) 

New Delhi 
22. Dr P Rethinam 

Three Farmers 
Director 
National Research Centre for Oilpalm 

Mr Shatrugan Prasad Singh 
Distt West Godavari 

17. 2.8.99 Eluru (Andhra Pradesh) 
24. MLA Quart'ers 
Patel Path Member·Secretary 
Patna 800 001 

23. Mr G S Sahni 
18. Mr Raminder Kumar 2.8.99 Secretary 

PO Bhurkunda Indian Council of Agricultural Research 
Distt Hazaribagh (Bihar) Krishi Shawano New Delhi 
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APPENDIX 3 

STANDING FINANCE COMMITTEE 

Chairman 
1. Director-General 

Indian Council of Agricultural Research 
Krishl Bhavan 
New Delhi 110001 

Ex-Officio Members 

2. Mr V K Dhall 
Additonal Secretary to the 
Government of India 
Ministry of Finance 
Department of Expedilure 
New Delhi 110001 

3. Secretary 
Government of India 
Minislry of AgriculLure 
Department of Agriculture 
Krishi Bhavan, New Delhi 110001 

Members 
Seven members of the Governing Body of the lCAR 
Society (viz. one management Exper,t. two Scientists, 
one Vice-Chancellor, one Director, 6ne Farmer and 
one Member oj the Parliament elected by the 
Governing Body in its 162nd meeting on 30.6.94) 
on the Standing Finance Committee for a fresh 
period Q{one yearfrom 30.6.94 to 29.6.95 

Scientists 

4. 

5. 

Dr A Venkataraman 16.10.97 
Former Vice-Chancellor 
Tamil Nadu Agricultural University 
16, Cresent Avenue 
Kishor Parmal Puram 
Chennai 680028 

Dr P N Jha 16.10.97 
Former Vice-Chancellor 
Rajendra Agricultural University 
Pusa, Smastipur (Bihar) 848 125 

APPENDICES 

Director 

6. Dr I S Yadav 16.10.97 
Director 
Indian Institute of Horticultural 
Research 
PO Hessarghata 
Bangalore 560 089 

. Farmer 

,7. Mr Shatrugan Prasad Singh 
24. MLA Quarters 

16.10.97 

Patel Path 
Patna 800 001 

Member of Parliament 

8. Dr Asim Bala 16.10.97 
Member of Parliament 
Block-C. Flat No.6. 
Entally Government Housing Estate 
CIT Road, Calcutta 700 014 

Management Expert 

9. Dr P Rethinam 16.10.97 
Director 
NRC for Oilpalrn 
Elurce (Andhra Pradesh) 534 002 

Vice-Chancellor 

10. Dr K Pradhan 16.10.97 
Vice-Chancellor 
Orissa University of Agriculture 
and Technology 
Bhubaneshwar (Orissa) 751 008 

Member-Secretary 

11. Shri G S Sahni 
Secretary 
Indian Council of Agricultural Research 
Krishi Bhavan. 
New Delhi 110001 
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APPENDIX 4 

ACCREDITATION BOARD 

1. Chairman 

2. Vice-Chairman 

3. Three Vice-Chancellors 
of State Agricultural 
Universities 

4. Two eminent Agricultural/Animal 
Social SCientists 

5. Two members representing 
Agriculture/Industry 

6. Secretazy. UGC 

7. Secretazy. AICTE 

8. Secretazy. VCI 

9. One Director from 
ICAR Deemed University 

10. Secretazy (full time) 
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Dr R S Paroda 
Director-General. ICAR 

Dr S L Mehta 
Deputy Director General (Edn). ICAR 

i) Dr A M Michael 
Vice-Chancellor. KAU. Thrissur 

ii) Dr V K PaUl 
Vice-Chancellor. MAU. Parbhani 

iii) Dr A S Khera 
Vice-Chancellor. PAU. Ll1dhiana 

i) Dr S S Johl 
Social Scientist 
C-21. Gurdev Nagar. Ll1dhlana 

ii) Dr B K Soni 
Animal SCientist 

i) 

ii) 

2C Lakashore Manor; 
112 Gl1rgadher CheUy Road 
Ulsoor Lake 
Bangalore 560 042 

Mr Jlwanand Jha 
CH-14. Road No.2. S.K. Nagar. Patna-1 
Dr Md. Shakiluzzaman 
Nl1rani Bagh. Alamgunj. Patna-7 

Ex-OffiCio 

Ex-officio 

Ex-offiCio 

Dr R B Singh. Director. IARI. New Delhi 

Dr AP Saxena 
Assistant Director-General 
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APPENDIX 5 

REGIONAL COMMITTEES 

Rule 60(b) 

1. Director-General 
Indian Council of Agricultural Research 
Krishi Bhavan. New Delhi 110001 

Rule (c) (i) 

The Members of the Society residing in the region 
(Ministers oj the States) 

2. Minister for Agriculture/Animal 
Husbandry /Fisheries of the States 
in the region. Union Ministers holding 
charge of Finance. Planning. 
Science and Technology. Education 
and Commerce 
(For the Regional Committee No. IV) 

Member qfPlanning Commission. Incharge of Agri
culture 

3. Member of Planning Commission 
Incharge of Agriculture 
Yojna Bhavan. New Delhi 
(For the Regional Committee No IV) 

\ 

I 
Six Members oj Parliament (Four elected by Lok 
Sabha and two elected by Rajya Sabha) 

4. Mr S S SuIjewala 
Member. Rajya Sabha 

Up to 
9.12.96 

6. 

7. 

Dr Asim Bala 
Member Lok Sabha 
Block C. Flat 6 
Entally Govt.. Hubli Estate 
CIT Road. Calcutta 700 014 
and 
24, North Avenue 
New Delhi 110001 

Mr Oscar Fernandes 
Member Lok Sabha 
Dorise Rest Haven. 
Ambalpady. Udupi (Karnataka) 
and 
B 202 (F2). MP Flats 
Baba Kadak Singh Marg 
New Delhi 110001 

8. Mr Raja Rangappa Naik 
Member Lok Sabha 
Room No. 210. 
New Karnataka Bhavan 
New Delhi 

9. Mr Chander Bhushan Singh 
Member Lok Sabha 
Plot No 85/117 
Trilokya Adarsh Kunj 
Patpatganj. Delhi 

Up to 
22.7.99 

Up to 
22.7.99 

Up to 
22.7.99 

Up to 
22.7.99 

House No. 495. Sector 6 
Panchkula. Distt Ambala (Haryana) 
and 

All Secretaries in the Ministry of Agriculture 

5. 

AB 89. Shahjahan Road 
New Delhi 

Shri Som Pal 
Member. Rajya Sabha 
Village and PO Kakor 
Tehsil Bagpat 
Block Chhaprauli 
Distt Meerut (Uttar Pradesh) 
and 
28. Lodi Estate 
New Delhi 

APPENDICES 

Up to 
9.12.96 

10. Secretary (Agriculture and 
Co-operation) 
Ministry of Agriculture 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110 001 

11. Secretary (Animal Husbandry and 
Dairying) 
Krishi Bhavan 
New Delhi 110001 
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Sec(etary, Planning Coommission 

12. Secretary 
Planning Commission 
Yojna Bhavan 
New Delhi 
(For the Regioonal Committee No. IV) 

Chairman,UGC 

13. Chairman 
University Grants Commission 
Bahadur Shah Zafar Marg 
New Delhi 
(For the Regional Committee No. IV) , 

Chairman, Atomic Energy Commission, or Director, 
BhabhaResearchCentre, if nominated by the Chair
man, Atomic Energy Commission 

14. Chairman 
Atomic Energy Commission 
Chhatrapati Shivaji Maharaj Marg 
Mumbai (Maharashtra) 
(For the Regional Committee No. VII) 

18. 

19. 

20. 

Dr A M Michael 
Vice-Chancellor 
Kerala Agricultural University 
TrichuE< .. 

Up to 
29.12.96 

(For the Regional Committee No VIII) 

~ ~ ~ 
Dr LRVerma 

Vice-Chancellor 
, " €, Up to 

28~,l1.98 
Dr Y.S. Parmar University of 
Horticulture & Forestry 
Solan 172 230 
(For the Regional Committee No. I) 

DrK Pradhan 
Vice-Chancellor 
Orissa University of 
Agriculture & Technology 
Bhubaneswar 751 008 

Up to 
28.11.98 

(For the Regional Committee No. V) 

Five technical representatives, namely Agricultural 
Commissioner. Horticultural Commissioner. Animal 
Husbandry CommiSSioner, Fisheries Development 
Commissioner jrom (he Union Ministry oj Agricul
ture and Inspector-General of Forests, Government 
of India 

, 

Member Finance (Secretary/Additional Secretary 21. 
in the Ministry ojFinance), Government qfIndia 

Agricultural Commissioner 
Department of Agriculture 
Krishi Bhavan 

15. Additional Secretary to the 
Government of India -
Ministry of Finance 
Department of Expenditure 
New Delhi 
(For the Regional Committee No. IV) 

22. 

New Delhi 110001 

Horticultural Commissioner 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110001 

Four Vice-Chancellors of the Agricultural Universi- 23. 
ties, nominated by the President 

Animal Husbandry Commissioner 
Department of Agricultuure 
Krishi Bhavan 

16. DrRPSTyagi 
Vice-Chancellor 
Himachal Prade'sh Krishi 
Vishwa Vidyalaya 

Up to 
18.11.96 

Palampur (Himachal Pradesh) 176 062 
(For the Regional Committee No. VIII) 

17. Dr V Gyanaprakasam 
Vice-Chancellor 

Up to 
9.4.96 
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Tamil Nadu Veterinary and 
Animal Sciences University 
Chennai (Tamil Nadu) 600 007 

24. 

New Delhi 110001 

Fisheries Development Commissioner 
Department of Agriculture 
Krishi Bhavan 
New Delhi 110001 

25. Inspector-General of Forests 
Government of India 
Department of Environment and Forests 
CGO Complex 
Ladi Road 
New Delhi 110 003 
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Fifteen scientists from within and outside the ICAR. 
induding one from the Indian Council qi Medical 
Research. nominated by the President residing 
within the region 

26. 

27. 

28. 

29. 

30. 

31. 

32 

33. 

34. 

Dr J C Bakhshi 
House No. 132 0 
!Uchloo Nagar 
Ludhiana (Punjab) 141 001 

Up to 
21.6.96 

(For the Regional Committee No. IV) 

DrPS Lamba 
51. Defence Colony 
Hisar (Haryana) 125001 

Up to 
21.6.96 

(For the Regional Committee No. VI) 

Dr Sukhdev Singh Up to 
House No. 419. Sector 38 A 21.6.96 
Chandigarh (Punjab) 160014 
(For the Regional Committee No. IV ,& VI) 

DrSKSmha Up to 
Former Director 26.4.97 
Indian Agricultural Research Institute 
Pusa. New Delhi 110012 
(For the Regional Committee No. IV) 

OrO STomar 
Director 
National Dairy Research Institute 
Karnal (Haryana) 132 001 

Up to 
26.4.97 

(For the Regional Committee No. VI) 

Dr Shankar Lal Up to 
Director (Acting) , 26.4.97 
Indian Institute of Pulses ~esearch 
Kalyanpur. Kanpur (Uttar Pradesh) 208024 
(For the Regional Committee No. IV) 

Dr Mangala Rai Up to 
Assistant Director-General (P) 26.4.97 
Indian Council of Agricultural Research 
Krishi Bhavan 
New Delhi 110001 
(For the Regional Committee No. IV) 

Dr S 0 Tripathi Up to 
Director 26.4.97 
Central Institule of Fisheries Education 
7. Bungalow. Versova 
Bumbai (Maharashtra) 400 061 
(For the Regional Committee No. VII) 

Dr S C Mudgal 
Vice-Chancellor 
Govind Ballabh Pant University of 

Up to 
26.4.97 

APPENDICES 

Agriculture and Technology 
Pantnagar (Uttar Pradesh) 263 145 
(For the Regional Committee No. I & IV) 

35. Dr SArya 
Vice-Chancellor 

Up to 
26.4.97 

36. 

37. 

38. 

39. 

40. 

41. 

Ch. Charan Singh Haryana 
Agricultural University 
Hisar (Haryana) 125 004 
(For the Regional Committee No. VI) 

Dr AS Khera 
Vice-Chancellor 
Punjab Agricullural University 
Ludhiana (Punjab) 141 004 

Up to 
26.4.97 

(For the Regional Committee No. IV) 

Dr R K Patel 
Vice-Chancellor 
Rajasthan Agricultural University 
Bikaner (Rajasthan) 334001 

Up to 
26.4.97 

(For the Regional Committee No. VI) 

DrM P Singh 
Vice-Chancellor 
Central Agricultural University 
for the NEH Region 
Imphal (Manipur) 795 001 
(For the Regional Committee No. III) 

Mr Jayant Das 
Senior Advocate. AMBIM 
Mis Das & Associates 
Opp. Orissa High Court 
Cultack (Orissa) 753 001 
(For the Regional Committee No. V) 
and 
C-Il/30. Tilak Lane 
New Delhi 

Dr Aditya Prasad Das 
Direclor-Incharge of the 
Desert Medicine Research Centre 
Jodhpur (Rajasthan) 

Up to 
26.4.97 

Up to 
26.4.97 

Up to 
26.4.97 

(For the Regional Committee No. VI) 

Dr A Appa Rao Up to 
Former Vice-Chancellor 20.7.99 
Andhra Pradesh Agricultural University 
No. 22-3-RT-HIGH 
Vijaynagar Colony 
Hyderabad (Andhra Pradesh) 500 057 
(For the Regional Committee No. V) 
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42. 'Dr A Venkatraman Up to 50. Mr Rameshwar Raj ora Up to 
Former Vice-Chancellor 20.7.99 Vice-President 5.2.98 
16. Cresent Avenue Congo (Il..Sewa Dal 
Kishor Parmal Puram Maur M~di 
Chennai (Tamil Nadu) 680028 . 
(For the Regional Committee No. VIII) 

Distt Bhatinda (Punjab) ~7 t, 
? 

(For the Regional Committee'No. rVJ ~t 

43. DrP N Jha Up to ~~. 
51. Mr Bhagwan Sahai Saini Up to 

Former Vice-Chancellor 20.7.99 Ward No 15, Chomu 5.2.98 
Rajendra AgJiculturaJ University Jaipur (Rajasthan) 
Samastipur (Bihar) 848 125 

(For the Regional Committee No. VI) 
(For the Regional Committee No. IV) 

44.- Mr Sher Bahadur Singh Up to 52. Mr K V Kuppusamy Up to 

Advocate 05.02.98 Chairman and Managing Trustee 5.2.98 
I Bhaktavatsalam Memorial Trust Baradeeh Chauraha 

242 B. Trichy Road Mukhliar Ganj 
Satna (Madhya Pradesh) Sulur. Coimbatore (Tamil Nadu) 
(For the Regional Committee No. V & VII) (For the Regional Committee No. VIII) 

45. Mr D SAnanth Up to 53. Mr Shatrugan Prasad Singh Up to 
Planter 21.6.96 24. MLA Quarters 2.8.99 
No. 513. 10th Be Main Patel Path 
WCR, III Stage. IVth Block Patna (Bihar) 800 001 
Bashavshwar Nagar 
Behind P.O. 54. Mr Ramindra Kumar Up to 
Bangalore (Karnataka) 560 079 P 0 Bhurkunda 2.8.99 
(For the Regional Committee No. VIII) Distt Hazaribagh (Bihar) 

46. Mr Chengal Reddy Up to 55. Shri Prem N ath Vij Up to 
2. Shesh Villa 21.6.96 97. Patel Nagar 21.6.96 
3-6-293 Abohar 
Hyderguda District Ferozepur (Punjab) 
Hyderabad (Andhra Pradesh) (For the Regional Committee No. IV) 
(For the Regional Committee No. V) 

47. Ms Suniti Wadhwa Up to 
56. Mr Ch. Rattan Lal Up to 

S 468-A 5.2.98 S/o Ch. Jas Ram 14.1.99 

Greater Kailash Sarpanch 

Part I Village & PO Alamgarh 

New Delhi Tehsil-Abohar 

(For the Regional Committee No. IV) District Ferozepur (Punjab) 
(For the Regional Committee No. Il 

48. Mr S Jayaram Choudhruy Up to 
Managing Director 5.2.98 57. Mr S K Bharvava Up to 
KCP-Mayura. Hotel Mayura 56. Druya Mahal-A. 5.2.98 
Tirupati (Andhra Pradesh) Nepeansea Road 
(For the Regional Committee No. II) Mumbai 400006 

(For the Regional Committee No. VII) 
49 Mr RS Velan Up to 

974. Cross-cut-Road 5.2.98 58. Mr Abhyanand Jha Up to 
Gandhipuram Village Kakraul 2.8.99 
COimbatore (Tamil Nadu) 641 012 District Madhubani (Bihar) 
(For the Regional Committee No. III) (For the Regional Committee No. IV) 
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59. Dr R N Verma 
DIrector 
National Centre for Mushroom 
Research & Training, 
Chambaghat 
Solan (Himachal Pradesh) 173213 

Up to 
9.4.96 

Directors ~the Institutes of the Council in the region 

67. Directors of the Institutes/ 
National Bureaux/Project 
Directorates/National Research 
Centres/Zonal Co-ordinators 
of the region 

60. Dr Harbhajan Singh 
Acting Project Director 
National Research Centre on 
Coldwater Fisheries 

Up to 
9.4.96 68. Secretaries of Agriculture / Animal 

Husbandry /Fisheries/Rural Development 
of the States in the region 

61. 

62. 

Shilwa Hills Nursery, Roop Nagar 
PB 28. DisU Nainital 
Haldwani (Uttar Pradesh) 263 139 

Dr A K Bandopadhyay Up to 
Director 9.4.96 
Central Agricultural Research Institute 
Andaman Nicobar Group of 
Islands. PB 181. 
Port Blair 744 101 

Dr I S Yadav Up to 

69. Agricultural Production 
Commissioners of the States 
in the region 

70. 

71. 

Directors of the Agriculture/Horticulture} 
Animal Husbandry and Veterinary / 
Fisheries/Rural Development 
of the States in the regIOn 

Engineer-in-Chlef/Chief Conservator 
of Forests of the States in the region 

Director 7.8.99 Rule 60 (c) (v) 
Indian Institute of Horticulture Research 
Hassarghatta Lake Post 
Bangalore (Kamataka) 560 089 

63. Dr R P Awasthi 
Director 
ICAR Research Complex for 
North Eastern Hill Region 
Umroi Road 
Barapani (Meghalaya) 793 '103 

t 

Up to 
7.8.99 

64. Dr P Rathinam Up to 
Director 7.8.99 
National Research Centre for Oil Palm 
Tenali Rama Krishnaiah Street 
Ashok Nagar, Eluru 
West Godavari (Andhra Pradesh) 534 002 

65. Dr SA H Abidi Up to 
Director 7.8.99 
Central Institute for Fisheries Education 
Jaiprakash Road 
Seven Bungalows. Varsova 
Mumbai (Maharashtra) 400 006 

66. Chairman of the Development 
Council or Councils of the 
Department of Agriculture 
residing in the region 

APPENDICES 

Progressive Farmers (2) to be nominated by the 
President 

72. 

73. 

74. 

75. 

Mr Buta Singh Bajwa 
6. Guru Nanak Nagar 
Batala (Punjab) 
(For the Regional Committee No. I) 

Mr Prempal Sandhu 
Smdhu Bhavan 
Sector 7, Urban Estate 
Kamal (Haryana) 
(For the Regional Committee No. I) 

Captain R K Mallik 
AB Mushroom Farm 
Solan 

Up to 
29.12.97 

Up to 
29.12.97 

Up to 
29.12.97 

(For the Regional Committee No. II) 

Mr N SPatH 
317, Laxmi Nagar 
Nagpur (Maharashtra) 

Up to 
29.12.97 

(For the Regional Committee No. II) 

76. Mr 0 V Narkhade Up to 
PO Chinawal 29.12.97 
Tal: Raver 
Distt Jalgaon (Maharashtra) 
(For the Regional Committee No. III) 
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77. \Mr Suml Beohar Up to 87. Mr A RAndu Gowde Up to 
Sathiya Kua, Anand Bhavan 29.12.97 PO Ketti Eal, Coonoor 29.12.97 
Jabalpur (Madhya Pradesh)_ DisU Nilgiris (Tamil Nadu) 
(For the Regional Committee No. IU) (For the~egional Committee No. VIII) 

78. Mr Mohinder Singh Up to Rule 60 (c) (vi) 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

86. 
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Pakki, Ferozepur (Punjab) 29.12.97 
(For the Regional Committee No. IV) 

Mr Ranveer Singh Chowdhazy 
11, Nehru Road 
Meerut (UUar Pradesh) 

Up to 
29.12.97 

(For the Regional Committee No. IV) 

Mr Dhirendra Verma 
Bhairarngarh 

Up to 
29.12.97 

Distt Bastar (Madhya Pradesh) 
(For the Regional Committee No. V) 

Smt Uma Bhushan 
C/o Shri P C Jain 
Post Office Road 
Saharanpur (Uttar Pradesh) 

Up to 
29.12.97 

(For the Regional Committee No. V) 

Mr Ram Saroop Verma 
Mir Gate 
PO Kokri 
DisH Jrupur (Rajasthan) 

Up to 
29.12.97 

(For the Regional Committee No. VI) 

Mr Nathu Lal Jain 
525, Patwari Building 
Govind Rajiya Ka Rasta 
Chandpal Bazar 
Jaipur (Rajasthan)_ 

Up to 
29.12.97 

(For the Regional Committee No. VI) 

Ms Jayantiben Shroff 
Near Vegetable Markel 
PO Palghar 
Distt Thane (Maharashtra) 

Up to 
29.12.97 

(For the Regional Committee No. VII) 

Mr Prakash Vyas 
Nulan Nagar Colony 
Khargon (Madhya Pradesh) 

Up to 
29.12.97 

(For the Regional Committee No. VII) 

Mr Lingaraj Patil 
5th Cross. IInd Main 
Sadashivnagar 
Belgaum (Karnataka) 

Up to 
29.12.97 

(For the Regional Committee No. VIII) 

Two members from Non-Governmental Orgdfriza
tions engaged in Rural Development in the region, 
nominated by the President 

88. 

89. 

90. 

MrSKAhuja 
V&PO Panjkosi 
Teh. Abohar 
Distt Ferozepur (Punjab) 
(For the Regional Committee No. I) 

Mr Bhagwant Singh 
S/o Shri Harbans Singh 
Chhawni Kala 
Hoshiarpur (PUnjab) 
(For the Regional Committee No. I) 

Prof S S Chakraborty 
Shri R K Missioon Ashram 
Narendrapur 
24 Parganas (West Bengal) 

Up to 
29.12.97 

Up to 
29.12.97 

Up to 
29.12.97 

(For the Regional Committee No. II) 

91. Dr A K Butta Up to 
29.12.97 Yug Nirman Yojana 

Shanti Kunj 
Hardwar (Uttar Pradesh) 
(For the Regional Committee No. II) 

92. Dr Aparna Hariprasad Up to 
Project Director 29.12.97 
Social Work and Research Centre 
West Garo Hills 
Meghalaya 
(For the Regional Committee No. III) 

93. Ms Annu Mukherjee Up to 
President 29.12.97 
Tripura Adivasi Mahila Samiti 
Tripura 
(For the Regional Committee No. III) 

94. Mr J S Cheema Up to 
S/o Shri Amrik Singh Cheema 29.12.97 
President 
Farmers' Youth Forum 
168. Sector 8 
Chandigarh 
(For the Regional Committee No. IV) 
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95. Mr Pramod Agarwal Up to Member-S~etary 

96. 

97. 

B D Educalioonal FoundaUoon 29.12.97 
2/5. Patel Road 
Jalandhar Canlt (Punjab) 
(For the Regional Committee No. IV) 

Mr K V Kuppusamy Up to 
Chairman and Managing Trustee 29.12.97 
Bhaklavalsalam Memorial Trust 
242 B, Trichy Road 
Sulur, Coimbatore (Tamil Nadul 641 402 
(For lhe Regional Committee No. V) 

Mr Chengal Reddy 
Peddireddy Thimrnareddy 
Farm Foundation Trust 

Up to 
29.12.97 

No.2, Shesh Villa, 3-6-293 Hyderguda 
Hyderabad (Andhra Pradesh) 
(For the Regional Committee No. VI) 

98. Mr Mihir Bhalt Up to 
29:12.97 Disaster Mitigation Institute 

ASHA 4, Panchsheel Society 
Ahmedabad (Gujaral) 
(For the Regional Committee No. VI) 

99. Mr S R Ola Up too 
Balik Vidyalaya Trust 29.12.97 
Ardawata, PO Chairawa 
Distt Jhunjhunu (Rajasthan) 
(For the Regional Committee No. VI) 

100. Mr Sanj ay D Patil Up to 
D.Y. Patil Educational Institute 29.12.97 
Kohlapur (Maharashtra) 
(For the Regional Committee No. VII) 

I 
101. Mr S B Nyamagounda Up to 

Krishna Teer Rayat Sangh 29.12.97 
Maitri Gali, Jamakhandi 
DisH Bijapur (Karnataka) 587 301 
(For the Regional Committee No. VII) 

102. Mr B V Pamleshwara Rao 
Bhagavatl1la Charitable Trust 
Yellamanchili 
Visakha D1slt (Andhra Pradesh) 

Up to 
29.12.97 

(For the Regional Committee No. VIII) 

103. Shri P N Dhawan 
General Secretary, Punjab 
Association (Regd.) 
Lajpatrai Bhavan 
PB 416, Peters Road 
RoyapeUah 
Chhenai (Tamil Nadu) 

Up to 
29.12.97 

(For the Regional Committee No. VIII) 

APPENDICES 

104. One of the Directors of the ICAR 
Institutes in the region 

Special Invitee 
In the respective region 

105. Head of the Regional Office, National 
Bank for Agricultural and Rural 
Development, Shimla/Jammu/ 
Chandigarh/Calcutta/Guwahali/ 
Lucknow /New Delhi/Patna/ 
Bhubaneswar/Hyderabad/Jaipur 
Ahmedabad /Bhopal/Pune /Bangalore / 
Madras/Thiruvananthapuram/Bombay 

Representatives of WALMIS 
In the respective region 

J06. Director, WALMIS, Tezpur/Lucknow/ 
Patna/Hyderabad/Bhopal/Cuttack/ 
Anand/Kota/ Aurangabad/Dharwad/ 
Trichy 

Others 

107. Director-General 
U .P. Cou ncil of Agricultural 
Research, A-ll, Nirala Nagar 
Lucknow (Uttar Pradesh) 226 007 
(For the Regional Committee No. IV) 

108. Director 
National Bureau of Soil Survey 
and Land-Use Planning 
Shankar Nagar 
Amaravati Road 
Nagpur (Maharashtra) 440010 
(For the Regional Committees) 

109. Dean, Home Science 
Govind Ballabh Pant University of 
Agriculture and Technology 
Pantnagar (Uttar Pradesh) 263 145 
(For the Regional Committee, No. 1) 

110. Associate Dean 
Assam Agricultural University 
J orhat (Assam) 
{For the Regional Committee No. m 

Ill. Dean 
Chander Shekhar Azad University of 
Agriculture and Technology 
Kanpur (Uttar Pradesh) 208 002 
(For the Regional Committee No. III) 
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112.' Dean 
Home SCIence 
Punjab Agricultural University 
Ludhiana (Punjab) 141 004 
(For the Regional Committee No. IV) 

ll3. Dean 
Home SCIence 
Andhra Pradesh Agricultural University 
Raj endranagar 
Hyderabad (Andhra Pradesh) 500 030 
(For the RegIOnal Committee No. V) 

114. Dean 
Home Science 
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Rajasthan Agricultural University 
Udaipur (Rajasthan) 
(For the Regional Committee No. VI) 

'4' 
115. Associate Dean ,i.~ K 

Marathwada Agricultural Ufiiversity 
Parbhani (Maharashtra) 431 402 
(For the Regional Committee No. VII) 

116. College of Home SCIence 
Tamil Nadu Agricultural Umversity 
Madurai (Tamil Nadu) 
(For the Regional Committee No. VIII) 
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Institutes in Eight Regions of India 

Regions/States 

1. Himachal Pradesh. Jammu and 
Kashmir. Hill Region of UUar Pradesh 

II. Assam and West Bengal 

III. Sikkim. Mizoram. Arunachal Pradesh 
Nagaland. Meghalaya. Tripura. Manipur. 
Andaman and Nicobar Islands 

IV. Bihar. Punjab. Plains of Uttar Pradesh. 
Union Territory of Delhi 

V. Orissa. Andhra Pradesh. 
eastern Madhya Pradesh 

VI. H aryan a. Rajasthan. Gujarat 
aIld Union Territory of Dadra 
and Nagar. Haveli. Daman and Diu 

VII. Maharashtra. Western and . 
Central Madhya Pradesh. Goa 

VIII. Kerala. Karnataka. Tamil Nadu. 
Union Territory of Pondicherry. 
Lakshadweep Islands 

APPENDICES 

lCAR Institutes 

CPRI. Shimla; CSWCR&TI, Dehra Dun: 
ClTH. Srinagar. VPKAS. Almora 

JTRL. Calcutta: CRIJAF. CICFRI, Barrackpore 

ICAR Research Complex for NEH Region, 
Shillong: CARl, Port Blair 

IARI, NBPGR. IASRI, New Delhi; IVRI. 
CARl. lzatnagar; IFGRI. Jhansi; IISR,CIHNP, 
ClSH. Lucknow; CIPHET, Ludhiana; CIRG, ' 
Mukhdoom: ILRI. Ranchi: IIPR, Kanpur 

CRRI, Cuttack; CIFA, Bhubaneswar; 
NAARM, CRIDA. Hyderabad; IISS. 
CIAE, Bhopal; CTRI. Rajahmundry 

CAZRI. Jodhpur, CSWRI, Avikanagar: 
NDRI, NBAGR, NIAG, CSSRI, 
Karnal; CIRE, Hisar 

CIRCOT, CTRL. CIFE, Mumbai; 
lCAR Research Complex for Goa, 
NBSSLUP, CICR, Nagpur 

CIFT. CMFRI, Kochi: NIANP, IIHR. 
CTCRI, Trivananthapurarn; Bangalore: SBI, 
COimbatore: CPCRI. Kasaragod: CIBA, 
Madras: IISR, Calicut: 
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APPENDIX 6 

SENIOR OFFICERS AT THE HEADQUARTERS OF THE ICAR (~ 

1. Dr R S Paroda 
Director-General. ICAR. and 
SecretaI)' to the Government of India 
Department of Agricultural Research 
and Education 

2. Dr A L ChaudhaI)' , 
Chairman 
Agricultural Scientists' Recruitment Board 

3. Dr K V Raman 
Member 
Agricultural Scientists' Recruitment Board 

4. Dr Kirti Singh, 
Member 
Agricullural Scientists' Recruitment Board 

5. Shri G S Sahni 
SecretaI)'. ICAR. and Joint Secretary 
to the Government of India 
Department of Agricultural Research 
and Education 

Deputy Directors-General 

6. Dr E A Siddiq (Crop Sciences) 

7(a). Dr K L Chadha (Horticulture) 

7(b). Dr S P Ghosh (Horticulture) 

Up to 
30.1l.96 

8. Dr G B Singh (Soils, Agronomy and 
Agroforestry) 

9. Dr M L Madan (Animal Sciences) 

1 O. Dr P V Dehadrai (Fisheries) 

11. Dr Gajendra Singh (Agricultural 
Engineering) 

] 2. Dr S L Mehta (Education) 

13. Dr Puranjan Das (Agricultural Extension) 

Directors 

14. Captan Marwaha (Personnel) 

15. Smt Vibha Pandey (Finance) w.e.f. 12.6.95 
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16. Dr R D Sharma 
Acting (DPIA) 

17. Mr J S Yadav (Works) 

Assistant Directors-General 

Crop Sciences 

1. J P Tandon (Food and Forage Crops) 

2. A K Raheja (Entomology and 
Biological-control) 

3. N B Singh (Oilseeds and Pulses) 

4. S P Tiwari (Seeds) 

Horticulture 

5. S P Ghosh (Horticulture) Up to 30.12.96 

6. D P Singh (Vegetable Crops) 

7. R N Pal (OffiCiating) (Plantation Crops) 

Soils, Agronomy and Agroforestry 

8. P C Bhatia (Agronomy) 

9. P S Pathak (Agroforestry) 

10. R N Prasad (Soils) 

11. S Manji (IWM) 

Engineering 

12. R P Kachru (Post-Harvest Technology) 

13. A K Bhattacharya (Officiating) (Engineering) 

Animal Sciences 

14. V K Taneja (Animal Production and 
Breeding) 

15. R N Sinha (D&APIJ 

16. Lal Krishna (Animal Health) 

17. S C Chopra (Officiating) (ANP) 

Fisheries 

18. M Y Kamal (Inland Fisheries) 
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Education 

19. A P Saxena (AccredItation) 

20. A K Smha (Education and HRD II) 

21. J L Sehgal (HRD 1) 

Extensian 
22. B N Choudhury (Lab-to-Land) 

23. A N Shukla (Krishl Vigyan Kendras) 

24. B S Hansra (Extension) 

Others 

ExtensIOn 

12. Dr S D Rai (Agronomy) 

13. Dr S P Singh (Agronomy) 

14. Dr GAppa Rao (Extension) 

15. Dr Mrs Usha Anand (Social Science] 

Deputy Secretaries 

1. Mr Devinder Singh Malik (AdmmstratIon and 
GeneralAdministration and Co-ordinatioon) 

2. Mr A K Chaturvedi (Animal Sciences) 

25. RC Maheshwari (Centre-State Co-ordination) 3. Mr Gaya Prasad [Education and NARP) 

26. Mangala Raj (Policy and Perspective Planning) 

27. Tej Verma (Home Science) 

28. Mru tyunjaya (Economics. Statistics and 
Marketing) 

29. S M Ilyas (Technical Co-ordination and 
Intelleclual Property Rights) 

Principal Scientists 

Crop Science 

1. Dr 0 P Dubey (Entomology) 

2. Dr G C Tiwari 
(Entomology and Biological Control) 

Horticulture 
I 

3. Dr R N Pal (Plantation Crops) 

4. Dr P S Bhatnagar (Seeds) 

Soils, Agronomy and Agroforestry 

5. Dr S Manji (Agronomy) 

6. Dr R K Gupta (Soils) 

Animal Sciences 

7. Dr S C Chopra 
(Animal Production and Breeding) 

8. Dr P S R C Murti (Livestock and Health) 
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9. Dr Arun Verma (Animal Nutrition) 
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APPENDICES 

Others 

1. Me K K Bajpai 
Secretary 
Agrtcu1tural Scientists' Recruitment Board 

2. 

3. DrP N Bhat 
Officer on Special Duty (DPlA) 

4. Mr G C Sharma 
Officer on Special Duty (Admn.] 

5. DrRD Sharma 
Chief Editor (Hindi) 

6. Mr R R Lokeshwar 
Editor (English) 

7. Mr R S Gupta 
Editor (English) 

8. Mr V K Bharti 
Chief Production Officer 

9. Mr J B Mehra 
Production Officer 

10. Mr Aravind Chakravarty 
Chief Artist 

11. Shri Kuldeep Sharma 
Editor (Hindi) 

12. Mr Ralan Prakash 
Chief Publicity and Public Relations Officer 

253 



APPENDIX 7 

leAR INSTITUTES 

National Institutes 9. DrJai Singh 
Officer on Special Duty 

1. DrRB Singh Central Institute of Post-Harvest 
Director Engineering and Technology 
Indian Agricultural Research Institute Ludhiana (Punjab) 141 004 
New Delhi-110 012 

10. Dr K R Krishna Iyer 
2. Dr Kiran Singh Director 

Director Central Institute for Research on 
Indian Veterinary Research Institute Cotton Technology 
Izatnagar (Uttar Pradesh) 243 122 PB 16640, Adenwala Road, Matunga 

Mumbai (Maharashtra) 400 019 
3. OrO STomar 

Director 11. Dr S S Negi 
National Dairy Research Institute Director 
Karnal (Haryana) 132 001 Central Institute for 

Subtropical Horticulture 
4. Dr SA H Abidi Rae Bareli Road. P 0 Dilkusha 

Director Lucknow (Uttar Pradesh) 226 016 
Central Institute of Fisheries Education 
J aiprakash Road. Seven Bungalow (Versova) 12. DrAA Sofi 
Mumbai (Maharashtra) 400 061 Director 

Central Institute for Temperate Horticulture 
Agricultural Sciences Iqbal Colony. Zainakote. P 0 HMT 

Srinagar (J a:mmu & Kashmir) 190 012 
5. Dr A K Bandopadhyay 

Director 13. Dr M KNair 
Central Agricultural Research Institute Director 
Anda:man and Nicobar Group of Islands Central Plantation Crops Research Institute 
P B 181 Kasaragod (Kerala) 670 124 
Port Blair (Anda:mans) 744 101 

14. Dr G S Shekhawat 
6. Dr AS Faroda Director 

Director Central Potato Research Institute 
Central Arid Zone Research Institute Shimla (Himachal Pradesh) 171 001 
Jodhpur (Rajasthan) 342003 

15. DrJ C Katyal 
7. Dr Gyanendra Singh Director 

Director Central Research Institute for 
Central Institute of Agricultural Engineering Dryland Agriculture 
Berasia Road, Nabi Bagh Santoshnagar, P 0 Saidabad 
Bhopal (Madhya Prdesh) 462 018 Hyderabad (Andhra Pradesh) 5500 659 

8. Dr M S Kairon 16. Dr 0 P Singh 
Director Central Research Institute for 
Central Institute for Cotton Research Jute and Allied Fibres 
P B 2255. GPO Barrackpore 
Nagpur (Maharashtra) 440 001 Distt 24 Paraganas (West Bengal) 743 101 
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17. DrKC Mathur 26. Dr I S Yadav 
Director Director 
Central Rice Research Institute Indian Institute of Horticultural Research 
Cuttack (Orissa) 753 006 P 0 HessaraghaUa Lake 

Bangalore (Karnataka) 560 089 
18. Dr N K Tyagi 

Director 27. Dr A S Asthana 
Central Soil Salinity Research Institute Director 
Zarifa Farm, Kachwa Road Indian Institute of Pulses Research Kamal (Haryana) 132 001 

Kanpur (Uttar Pradesh) 208 024 

19. DrJ S Samra 
Director 28. DrPN Takkar 
Central Soil and Water Conservation Director 
Research and Training Institute Indian Institute of Soil Science 
218 Kaulagarh Road 2-6, Zone I. Maharana Pratap Nagar 
Dehra Dun (Uttar Pradesh) 248 195 Bhopal (Madhya Pradesh) 462 011 

20. DrM S Chari 29. Dr K V Peter 
Director Director Central Tobacco Research Institute Indian Institute of Spices Research Rajahmundcy (Andhra Pradesh) 533 105 

P B 1701. PO Marikunnu 

21. DrGTKurup Cali cut (Kerala) 673012 

Director 
Central Tuber Crops Research Institute 30. DrSRMisra 
P B 3502, Sreekariyam Director 
Thiruvananthapuram (Kerala1 695 017 Indian Institute of Sugarcane Research 

PO Dilkusha 
22. Dr D G Dhandar Lucknow (Uttar Pradesh) 226 002 

Director (Acting) 
ICAR Complex for Goa 

31. Dr S C Agarwal 
Ela Old 
Goa 403402 

Director 
Indian Lac Research Institute 

23. Dr R P Awasthi Namkum 

Director Ranchi (Bihar] 843 010 

ICAR Research Complex for 
North-Eastern Region 32. Dr B C Mitra 
Umroi Road Director 
Barapani (Meghalaya) 793 103 Jute Technological Research Institute 

12 Reagent Park 
24. Prof Bal BPS Goel Calcutta (West Bengal) 700 040 

Director 
Indian Agricultural Statistics 

33. Dr B K Tripathy Research Institute 
Library Avenue, Pusa Campus Director 

New Delhi 110012 Sugarcane Breeding Institute 
COirnbatore (Tamil Nadu) 641 007 

19. Dr BhagMal 
Director (Acting) 34. DrV S Chauhan 
Indian Grassland and Fodder Director 
Research Institute Vivekananda Parvatiya Krishi 
Pahuj Dam, Gwalior-Jhansi Road Anusandhan Shala 
Jhansi (UUar Pradesh) 284 003 Almora (Uttar Pradesh) 263 601 
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Animal Sciences and Fisheries 

35. Dr S C Mahapatra 
Director 
Central Avian Research Institute 
lzatnagar (Uttar Pradesh) 243 122 

36. Dr M RSinha 
Director 
Central Inland Capture Fisheries 
Research Institute 
Barrackpore (West Bengal) 743 122 

37. Dr K Alagarswami 
Director 
Central Institute of Brackishwater 
Aquacultur~ 

No. 141, Marshal's Road 
Madras (Tamil Nadu) 600 008 

38. Dr K Gopakumar Panickar 
Director 
Central Institute of Fisheries Technology 
Willingdon Islall(~ 
P 0 Matsyapuri 
Koehl (Keralal 682 029 

39. Dr S Ayyappan 
Director 
Central Institute of Freshwater 
Aquacultur~ 

Kausalyaganga 
Bhubaneswar (Orissa) 600 008 

40. Dr M L Punj 
Director 
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Central Institute for Research on Buffaloes 
Sirsa Road 
Hisar (Haryana) 125001 

41. Dr Abdur Rekib 
Director 
Central Institute for Research on Goats 

,iii-

Farah, "Mathura 
Makhdoom (Uttar Pradesh) 281 1&22 

(~ ... 

42. Dr M Devaraj 
Director 
Central Marine Fisheries 
Research Institute 
P B 1603, Ernakulam 
Kochi (Kerala) 682 014 

43. DrRN Singh 
Director 
Central Sheep and Wool 
Research Institute 
Avikanagar 
Tehsil Malpura 
DistrictTonkViaJaipur (Rajasthan) 304501 

44. Dr M K Ramamurthy 
Officer on Special Duty 
National Institute of Animal 
Nutrition and Physiolbgy 
NDRI Campus 
Bangalore (Karnataka) 560 024 

Others 

45. Dr J C Kalla 
Director 
NationalAcademyofAgriculturalResearch 
and Management 
Rajendranagar 
Hyderabad (Andhra Pradesh) 500 030 

DARE/leAR ANNUAL REPORT 1996-97 



APPENDIX 8 

NATIONAL BUREAUX 

Agricultural Sciences 

1. Dr K P S Chan del 
Director (Acting) 
.National Bureau of Plant Genetic Resources 
FCJ Building, Pusa 
New Delhi 110012 

2. Dr M Velayutham 
Director 
National Bureau of Soil 
Survey and Land Use Planning 
PB426 
Shankar Nagar. Amravati Road 
Nagpur (Maharashtra) 440 010 

APPENDICES 

Animal Sciences 

3. Dr A E Nivsarkar 
Director 
National Bureau of Animal 
Genetic Resources 
NDRI Campus 
Kamal (Haryana) 132 001 

4. DrP Das 
Director 
National Bureau ofFish Genetic Resources 
Radhaswami Bhavan 
351/28. Dariya Pur 
Talkatoroa Road, PO Rajendranagar 
Lucknow (Uttar Pradesh) 226002 
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APPENDIX 9 'tf 

PROJECT DIRECTORATES 

Agricultural Sciences 
1. DrR L Yadav 

Project Director 
Directorate of Cropping Systems Research 

Bellary Road 
P B 2491. HA Farm Post 
Bangalore (Karnataka) 560 024 

Modipuram. Meerut 7. DrN N Singh 
Project Director (Uttar Pradesh) 250 110 

2. Dr P S Reddy 
Project Director 
Directorate of Oilseed Research 
Raj endranagar 
Hyderabad 
(Andhra Pradesh) 500 030 

3. Dr K Krishnaiah 
Proj ect Director 
Directorate of Rice Research 
Raj endranagar 
Hyderabad (Andhra Pradesh) 500 030 

4. Dr R K Rajput 
Proj ect Director 
Directorate of Water Management 
Mahatma Phule Krishi Vidyapeeth Campus 
Rabun 
Ahmednagar (Maharashtral 413 722 

5. Dr S Nagaraj an 
Proj ect Director 
Directorate of Wheat Research 
P B 158. Kunjpura Road 
Karnal (Haryana) 132001 

6. Dr S P Singh 
Project Director 
Project Directorate of Biological Control 
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Project Directorate on Maize 
Cummings Laboratory 
Indian Agricultural Research Institute 
New Delhi 110012 

8. DrG Kallu 
Project Director 
Project Directorate on Vegetables 
No.1 Gandhinagar 
Sunderpur (Nasic) 
Varanasi 
(Uttar Pradesh) 221 005 

Animal Sciences 

9. Dr V N Tripathi 
Project Director 
Project Directorate on Cattle 
PH -7. Pallavpuram 
Phase II. Modipuram 
Meerut (Uttar Pradesh) 250 110 

10. Dr V Ayyagiri 
Proj ecl Director 
Project Directorate on Poultry 
Andhra Pradesh Agricultural 
University Campus 
Raj endranagar 
Hyderabad (Andhra Pradesh) 500 030 
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APPENDIX 10 

NATIONAL RESEARCH CENTRES 

Agricultural Sciences Pest Management 
Lal Bahadur Shastrt Centre for 

1. Dr K R Solanki Biotechnology 
Director IARl, Hillside Road, Pusa 
National Research Centre for Agroforestry New Delhi-lIO 012 
'IGFRl Campus 
Pahuj Dam 9. Dr K C Dalal 
GWalior-Jhansi Road Director 
Jhansi (Uttar Pradesh) 284 003 National Research Centre for 

Medicinal and Aromatic Plants 
2. Dr 0 P Pareek Boriavi Seed Farm 

Director (Acting) Boriavi 
National Research Centre for Arid Anand (GujaratJ 387 310 
Horticulture 
C-35, Sadulganj 10. Dr RN Verma 
Bikaner (Rajasthan) 334 003 Director 

National Centre for Mushroom 
3. DrH P Singh Research and Training 

Officer-Incharge Chambaghat 
National Research Centre for Banana Solan (Himachal Pradesh) 
No.4 Ramalingam Nagar, Veluyur Road 
Tiruchirapalli (Tamil Nadu) 639 103 11. Dr P Rethinam 

4. Dr E V V Bhaskar Rao 
Director 

National Research Centre for Cashew 
National Research Centre for Oilpalm 

Kamminje 
AshokNagar 

Puttur (Karnataka) 574202 
Eluru (Andhra Pradesh) 534 002 

5. Dr Harcharan Das 12. Dr G B Raturi 

Director Officer-Incharge 

National Research Centre for Citrus National Research Centre for Onion and 

Seminary Hills Garlic 

Nagpur (Maharashtra) 440 006 MF 37, Sundarvan Colony, Near LekhaNagar 
Nasik (Maharashtra) 422009 

6. Dr S 0 Shikamani 
Officer on Special Duty 13. Dr R C Upadhyaya 

National Research Centre for Grapes Officer-Incharge 

C/o IIHR. Hesaraghatta, Lake Post National Research Centre for Orchids 
Bangalore (Kamataka) 560 089 C/p Jt Director, ICAR Complex for 

NEH Region 
7. Dr A Bandyopadhyay Regional Station, Tadong 

Director Ganagtok (Sikkim) 737 102 
National Research Centre for Groundnut 
Timbawadi, Ivanagar Road, PB 5, 14. DrRPSharma 
Junagadh (Gujarat) 362 001 Project Director 

National Research Centre on Plant 
8. Dr S N Puri Biotechnology 

Director Indian Agricultural Research Institute 
National Research Centre for Integrated New Delhi 110012 
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15. DrPRKumar 23. DrND Khan 
\ 

Director Proj ect Director 
National Research Centre for Rapeseed National Research Centre on Camel 
and Mustard J orbter PB 07 
PB 41. Bikaner (Raj astban) 334 qo 1 
Bharatpur (Rajasthan) 321 001 

24. DrH S Raina 
16. Dr B S Rana Project Director 

Director National Research Centre for 
National Research Centre for Sorghum Coldwater Fishereis 

Raj endranagar Shillwa Hills Nursery, P B 28. Roop Nagar 

Hyderabad (Andhra Pradesh) 500 030 Haldwani (Uttar Pradesh) 263 139 

17. Dr P S Bhatnagar 25. Dr M PYadav 
Director Director 
National Research Centre for Equines National Research Centre on Soybean 
Sirsa Road Bhawerkua Farm. Khandwa Road Hisar (Haryana) 125001 

Indore (Madhya Pradesh) 452 001 

26. Dr G C Mohanty 
18. Dr S R Singh Director 

Proj ect Director National Research Centre on Meat and 
National Research Centre for Water Meat Products 
Technology , Indian Veterinary Research Institute 
Eastern Region Campus 
Chandrasekharpur Izatnagar (Uttar Pradesh) 243 122 
Bhubaneswar (Orissa) 751 016 

27. DrNDVerma 
19. DrVM Bhan Director 

Director National Research Centre on Mithun 
National Research Centre for Weed ICAR Research Complex 
Science Jharnapani 
215. Ravindra Nagar Distt Kohima (NagalandJ 797 106 
C/o Department of Agronomy. JNKVV 
Jabalpur (Madhya Pradesh) 482 004 28. DrRN Pal 

Director 
Animal Sciences and Fisheries National Research Centre on Yak 

West Kemeng 
20. DrS M Lal Dirang (Arunachal Pradesh) 797 106 

Joint Director 
High Security Animal Disease Laboratory General 
101, Kalpana Nagar 

29. Dr Dayanatha Jha Bhopal (Madhya Pradesh) 462 021 
Director 

21. Director National Centre for Agricultural 

National Biotechnology Centre for Economics and Policy Research 
IASRI Campus Animal Health 
New Delhi 110012 Izatnagar (Uttar Pradesh) 243 122 

22. 
30. Dr S KDas 

Director Director 
National Embryo Blotechnology National Research Centre for Women in 
Centre for Animal Production Agriculture 
National Dairy Research Institute 93, Oharam Vihar, PO Khandagiri 
Kamal (Hazyana) 132001 Bhubaneshwar (Orissa) 751 001 
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APPENDIX 11 

ALL INDIA CO-ORDINATED RESEARCH PROJECTS 

Crop Sciences 9. Dr CR Hazara 
Project Co-ordinator (Forage crops) 

1. DrB Mallick Indian Grassland and Fodder 
Acting Project Co-ordinator (Acarology) Research Institute 

. University of Agricultural Sciences PO Pahuj Dam, Jhansi-Gwalior Road 
Bangalore (Karnataka) 560 024 Jhansi (Uttar Pradesh) 284003 

2. Dr P Shyam Sunder Rao 
Project Co-ordinator (Agricultural 10. DrM S Basu 

Ornithology). Project Co-ordinator (Groundnut) 

APAU Veterinary College Campus C/o NRC on Groundnut 
Ranj en dranagar Ivanagar Road PO 5, 
Hyderabad (Andhra Pradesh) 500 030 Jungarh (Gujarat) 382001 

3. DrVKGupta 11. Dr B B Das 
Project Co-ordinator (Apple Scab) Project Co-ordinator (Jute and 
Dr Y.S. Parmar University of Horticulture Allied Fibres) 
and Forestry Central Research Institute for Jute and 
Solan (Himachal Pradesh) 173 230 

Allied Fibres 

4. DrB S Dabas PO Barrackpore 

Project Co-ordinator (Arid Legumes) 24 Paraganas 
NBPGR, Pusa Campus, IARI (West Bengal) 743 101 
New Delhi 110 012 

12. Project Co-ordinator (Linseed) 
5. Dr K S Randhawa CSA University of Agriculture & Technology 

Project Co-ordinator (Barley) \ Kanpur (Uttar Pradesh) 208 002 
Regional Station (IARI) 
Karnal (Haryana) 132 001 13. Dr A Seetharam 

6. Dr C Hanumantha Rao Project Co-ordinator (Minor Millets) 

Project Co-ordinator (Castor) University of Agricultural SCiences 

Directorate of Oilseed Research GKVKCampus 
Hyderabad (Andhra Pradesh) 500 030 Bangalore (Kamataka) 560 065 

7. Dr Masood Ali 14. Dr Vishwa Dhar 
Project Co-ordinator (Chickpea) Project Co-ordinator (Mullarp) 
Indian Institute of Pulses Research Indian Institute of Pulses Research 
Kalyanpur Kalyanpur 
Kanpur (Uttar Pradesh) 208 024 Kanpur (Uttar Pradesh) 208 024 

8. Dr K Venugopal 
Proj ect Co-ordinator (Cotton) 15. Dr R K Choudhary 

Regional Research Station (eICR) Project Co-ordinator (National Seed Project) 

PO Lawley Road Division of Seed Science & Technology 
Coimbatore Indian Agricultural Research Institute' 
(Tamil Nadul 641 003 New Delhi 110012 
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16_. Dr SK Midha 26. Dr P S Bhatnagar 
Project Co-ordinator (Nematodes) Project Co-ordinator (Soybean) 
Division of Nematology National Research Centre for Soybean 
Indian Agricultural Research Institute Kharitlwa Road 
New Delhi 110 012 Indore (Madhya Pradesh) 4r2 0~.1 

17. Dr S K Bhatnagar 
27. Dr H M Srivastava Project Co-ordinator (Pearl Millet) 

Project Co-ordinator (Sugarbeet) Agricultural Research Station 
Mandose Indian Institute of Sugarcane Research 
Jodhpur (Rajasthanl Lucknow (Uttar Pradesh) 208 002 

18. Dr S K Handa 28. DrS RMishra 
Project Co-ordinator (Pesticide Residues) Project Co-ordinator (Sugarcane) 
Division of Agricultural Chemicals Indian Institute of Sugarcane Research 
Indian Agricultural Research Institute 
New Delhi 110012 

Lucknow (Uttar Pradesh) 208 002 

29. Dr K. Virupakashappa 
19. Dr D P Srivastava Project Co-ordinator (Sunflower) 

Project Co-ordinator (Pigeonpea) University of Agricultural SCiences 
Indian Institute of Pulses Research GKVKCampus 
Kalyanpur 

Bangalore (Karnataka) 560 065 Kanpur (Uttar Prades) 208024 

20. Dr Bhuri Singh 30. Dr R Lakshminarayana 

Proj ect Co-ordinator (Rape seed and Mustard) Project Co-ordinator (Tobacco) 
SewarFarm Gujarat Agricultural University 
Distt Bharatpur (Rajasthan) Anand (Gujarat) 

21. Dr B D Rana 31. Dr Sudhir Kochar 
Project Co-ordinator (Rodent Control) Project Co-ordinator (Under-utilized & 
Central Arid Zone Research Institute Under-exploited Plants) 
Jodhpur (Rajasthan) 342 003 NBPGR. FC! Building, 

22. Dr D M Hedge 
Pusa, New Delhi 110 012 

Project Co-ordinator (Safflower) 32. Dr CPS Yadav 
91. Bhavani Peth. Agricultural Project Co-ordinator (Whltegrubs) 
School Compound 

Agrtcultural Expertmental Station PB 199, 
Solapur (Maharashtra) 413 002 Sukhadia University 

Durgapura 
23. Dr M R Siddiqui Jaipur (Rajasthan) 392 018 

Project Co-ordinator (Seed-borne Diseases) 
Division of Seed Science & Technology Horticulture 
Indian Agrtcultural Research Institute 
New Delhi 110012 33. Dr 0 P Pareek 

Project Co-ordinator (Arid Fruits) 
24. DrS M Sharma National Research Centre for Artd 

Project Co-ordinator (Sesame & Niger) Horticulture 
JNKVV C 35, Sadulganj 
Jabalpur (Madhya Pradesh) 482004 Bikaner (Rajasthan) 334 003 

25. DrB S Rana 34. Dr S Matty Project Co-ordinator (Sorghum) 
Project Co-ordinator (Betelvine) NRC for Sorghum 

Raj endranagar Indian Institute of Horticultural Research 

Hyderabad (Andhra Pradesh) 500 030 Bangalore (Karnataka) 560 089 
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35. Dr E V V Bhaskar Rao 44. Dr S E~son 
Project Co-ordinator (Cashew) Project Co-ordinator [Spices) 
National Research Centre for Cashew National Research Centre for Spices 

Puttur (Karnataka) 674202 PB 170, Marikunnu 
Calicut (Kerala) 673 012 

36. Dr S P S Raghava 
Project Co-ordinator (Floriculture) 45. DrH P Singh 
Division of Floriculture and Landscaping Project Co-ordinator (Tropical Fruits) 
Indian Agricultural Research Institute Indian Institute of Horticultural Research 
New Delhi 110012 Bangalore (Karnataka) 560 089 

37. DrRC Mishra 46. Dr P G Rajendran 
Project Co-ordinator (Honeybees) Project Co-ordinator (Tuber Crops) 
Division of Zoology (Entomology) Regional Station of the Central Tuber 
Ch. Charan Singh Haryana Crops Research Institute 
Agricultural University Thiruvananthapuram (Kerala) 695 017 
Hisar (Haryana) 125 q04 

38. DrK C Dalal Soils, Agronomy and Agroforestry 

Project Co-ordinator (Medicinal and 
47. Dr P S Pathak Aromatic Plants) 

National Research Centre for Medicinal Assistant Director-General and 

and Aromatic Plants Project Co-ordinator (Agroforestry) 
Anand (Gujarat) 387310 Indian Council of Agricultural Research 

Krishi Bhavan 
39. Dr RN Verma New Delhi 110012 

Project Director and 
Project Co-ordinator(Mushrooms) 48. DrS K Sharma 
Chambaghat Project Co-ordinator (Agronomy) 
So]an (Hjrnachal Pradesh) 173213 Project Directorate for 

40. Dr M KNair 
Cropping Systems Research 

Project Co-ordinator (Palms) Modipuram 

Central Plantation Crops Research Institute Meerut (Uttar Pradesh) 250010 

Kasargod (Kerala) 670 124 1 

\ 49. Dr S L Gulati 

41. S B Maini Project Co-ordinator (Biological Nitrogen 
Project Co-ordinator (Post-Harvest Fixation) 
Technology} Division of Microbiology 
Div1s1on of Fruits & Ind1an Agricultural Research Institute 
Horticultural Technology New Delhi 110012 
Indian Agricultural Research Institute 
New Delhi 110012 50. DrBGangwar 

42. Dr S M Paul Khurana 
Project Co-ordinator (Diara Lands) 

Project Co-ordinator (Potato) 
Project Directorate of 

Central Potato Research Institute 
Cropping Systems Research 

Shimla (Himachal Pradesh) 171 00 I 
Modipuram 
Meerut (Uttar Pradesh) 250 011 

43. Dr 0 S Rathore 
Project Co-ordinator (Subtropical Fruits) 51. Dr T Vishnumurthy 

Central Institute for Subtropical Horticulture Project Co-ordinator (Dryland Agriculture) 

Raebareli Road CRIDA Campus, Santoshnagar 
PO Dilkusha PO Saidabad 
Lucknow (UUar Pradesh) 226 002 Hyderabad (Andhra Pradesh) 500 659 
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52. Dr K K M Nambiar 
Project Co-ordinator (Long-term Fertilizer 
Experiments) 
Division of Soil Science & 
Agricultural Chemistry 
Indian Agricultural Research Institute 
New Delhi-lIO 012 

53. Project Co-ordinator (Micronutrients) 
Indian Council of Agricultural Research 
Krishi Bhavan 
New Delhi 110001 

54. Dr K K R Bhardwaj 
Project Co-ordinator (Microbiological 
Decomposition) 
Himachal Pradesh Krishi Vishwa Vidyalaya 
Palampur (Himachal Pradesh) 176 062 

55. Dr M V Singh 
Project Co-ordinator (Micronutrlents and 
SecondaryN1;ltrlents & Pollutant Elements) 
Indian Institute of Soil SCience 
Z-6 Zone, Maharana Pratap Nagar 
Bhopal (Madhya Pradesh) 462 011 

56. Dr R P Gupta 
Project Co-ordinator (Soil PhYSical 
Conditions) 
Division of Agricultural Physics 
Indian Agricultural Research Institute 
New Delhi 110012 

57. Dr A Subba Rao 
Project Co-ordinator (Soil Test and 
Crop Response) 
Indian Institute of Soil SCience 
Nabi Bagh, Berasia Road 
Bhopal (Madhya Pradesh) 462088 

58. DrD K Das 
Project Co-ordinator (Tillage Management 
of Indian Soils) 
Division of Soil SCience 
Indian Agricultural Research Institute 
Pusa, New Delhi 110 012 

59. Dr 0 S Tomar 
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Proj ect Co-ordinator (Use of Salt-affected 
Soils and Saline Water) 
Central Soil Salinity Research Institute 
Kamal (Haryana) 132 001 

60. Dr R K Batra 
Project Co-ordinator (Water Management) 
Directovate of Water Management Research 
RahufJ. (Maharashtra) 413 722 

61. Dr L P Kauraw )~ ~_ ~ 
Project Co-ordinator (Weed Control) 
National Research Centre ForWeed Shences 
PB 13, M.P. Housing Board Colony 
Maharajpur, Adhartal 
JabaJpur [Madhya Pradesh) 482004 

62. Dr B R Sharma 
Project Co-ordinator (Wells and Pumps) 
Water Technology Centre 
Indian Agricultural Research Institute, 
New DelhI 110012 

Engineering and Technology 

63. Dr A K Bhattacharya 
Project Co-ordinator (Agricultural 
Drainage) 
Water Technology Centre 
Indian Agricultural Research Institute 
Pusa, New Delhi 110012 

64. Dr Dipankar Dey 
Proj ect Co-ordinator (Energy Requirements 
in Agricultural Sector) 
Central Institute of Agricultural Engineering 
Nabi Bagh, Berasia Road 
Bhopal (Madhya Pradesh) 462 038 

65. Dr M M Pandey 
Project Co-ordinator (Farm Implements 
and Machinery) 
Central Institute of Agricultural Engineering 
Nabi Bagh, Berasia Road 
Bhopal (Madhya Pradesh) 462 038 

66. Project Co-ordinator (Human Engineering 
and SafetY-Studies in Agriculture) 
Central Institute of Agricultural Engineering 
Central Institute of Agricultural Engineering 
Bhopal (Madhya Pradesh) 462 038 

67. Dr 00 Wanjari 
Project Co-ordinator (Plastics 
in Agriculture) 
Central Institute of Post-Harvest 
Engineering & Technology 
Ludhiana (Punjab) 141004 
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68. Dr B S Bisht 76. ProJect Co-ordinator (Embryo Transfer) 
Project Co-ordinator (Post-Harvest Indian Council of Agricultural Research 
Technology) Krishi Bhavan 
Central Institute of Post-Harvest Technology New Delhi llO 001 
Ludhiana (Punjab) 141 004 

77. DrBUKhan 
69. DrRKVerma Project Co-ordinator (Goats) 

Project Co-ordinator (Power Tillers) Regional Research Centre of CIRG 
Central Institute ofAgricullural Engineering Alikanagar (Rajasthan) 204 501 
Nabi Bagh. Berasia Road 
Bhopal (Madhya Pradesh) 462 038 

78. Dr S S Bhatia 

70. Dr Jaswant Singh Project Co-ordinator (Pigs) 

Project Co-ordinator (Processing. Indian Veterinary Research Institute 

Handling and Storage of Jaggery Izatnagar (Uttar Pradesh) 243 122 

and Khandsarj) 
Indian Institute of Sugarcane Research , 79. DrS DJ Bohra 
Lucknow (UUar Pradesh) 226 002 \ Project Co-ordinator (Sheep Breeding) 

Central Sheep and Wool Research Institute 
7l. DrMShyam Arid Region Campus 

Project Co-ordinator (Renewable Energy Bikaner (Rajasthan) 334 002 
Sources) 
Central1nstitute of Agricultural Engineering 

80. Dr A K Mukhopadhyay Nabi Bagh. Berasia Road 
Bhopal (Madhya Pradesh) 462 038 Project Co-ordinator (Foot-and-mouth 

Disease) 

72. Dr N S L Srivastava Division of Epidemiology 

Project Co-ordinator (Utilization of Indian Veterinary Research Institute 

Animal Energy) Izatnagar (UUar Pradesh) 243 122 

Central Institute of Agricultural Engineering 
Nabi Bagh. Berasia Raod 8l. Dr Y Bhattachazyulu 
Bhopal (Madhya Pradesh) 462 018 Project Co-ordinator (Haemoprotista 

I Disease) 
Animal Sciences and Fisheries \ College of Veterinary Science 

Ch. Charan Singh Hazyana Agricultural 
73. Project Co-ordinator (Animal Genetic University 

Resources) Hisar (Haryana) 125001:. 
National Bureau of Animal Genetic Resources 
PB 129, 82. Project Co-ordinator (Organic Waste in 
Kamal (Haryana) 132 001 Aquaculture) 

74. Dr S N Kaushik 
Indian Council of Agricultural Research 

Project Co-ordinator (Buffaloe Breeding) 
Krishi Bhavan 
New Delhi 110001 

Central Institute for Research on Buffaloes 
Hisar (Haryana) 125001 

83. Dr M Rajshekhar 

75. Project Co-ordinator (Crop Based Animal Project Co-ordinator (Surveillance 

Production Systems) of Animal Diseases) 

Indian Grassland and Fodder Institute of Animal Health 

Research Institute and Veterinary BiOIQgy 

Pahuj Dam. Gwalior-Jhansi Road Hebbal 

Jhansi (Uttar Pradesh) 284003. Bangalore (Karnataka) 560 004 
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84. ,Dr 0 S Tomar 
Project Co-ordinator (R&D Support for 
Indegenous Milk Production) 
National Dairy Research Institute 
Karnal (Haryana) 132 001 

General 

85. Dr Ramakrishna Rao 
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Project Co-ordinator (Agricultural 
Meteorology) 

CRIDA Campus 
Santoshnagar 
Hyderabad (Andhra Pradesh) 500 659 

. 86. Dr (Mrs) Tej Verma < 

Project Co-ordinator-cum-A~starl\! 
Director General (Home Science) 
I CAR, Krishi Anusandhan Bhavan 
New Delhi 110012 
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APPENDIX 13 

NATIONAL PROFESSORS, NATIONAL FELLOWS AND 
EMERITUS SCIENTISTS 

S1. 
no. 

Name 

National Professors 

l. Dr V L Chopra. IARI. New Delhi 
2. Dr S K Sinha. IARI. New Delhi 
3. Dr S Jayaraj. MSRF. Madras 
4. Dr R Pandey. HAU. Hisar 
5. Dr Rajindra Prasad. IARI. New Delhi 
6. Dr T J Pandian. MKU. Madurai 
7. Dr K L Chadha. DOG (H) 
8. Dr E A Siddiq, DDG (CS) 
9. Dr S 0 Khepar. PAU. Ludhiana 

National Fellows 
1. Dr K R Dadarwal. HAU. Hisar 
2. Dr D N Garg. HAU, Hisar 
3. Dr Narendra Singh. HAU Hisar 
4. Dr M K BaneIjee. HAU. Hisar 
5. Dr S S Narwal. HAU. Hisar 
6. Dr B S Punia. CIRE. Hisar 
7. Dr V 0 Sharma. Pantnagar 
8. Dr B D Lakhchaura. Paritnagar 
9. Dr Rajvlr Singh. Pantnagar 
10. Dr D C Uprety. IARt N_. Delhi 
11. Dr A V N Paul. IARI. N. Delhi 
12. Dr YO Gaur. IARI. N. DeIhl 
13. Dr M S Sachdev. IARI. N. Delhi 
14. Dr (Mrs) Renu Khanna. IARI. N. Delhi 
15. Dr T Haque. NCAP. N. Delhi 
16. Dr V K Gupta. lASRI. N. Delhi 
17. Dr R G Saini. PAU. Ludhiana 
18. Dr M C Agarwal. JNKW. Jabalpur 
19. Dr B P Singh. CARl. Izatnagar 
20. Dr R Somvanshi. IVRI. Izatnagar 
2l. Dr K R Naskar. CICPRI. Barrackpore 

APPENDICES 
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SI. 
no. 

Name 

Emeritus Scientists 
1. Dr S P Agarwal 
2. DrTV Moorti 
3. Dr C P C Rao 
4. Dr U B Singh 
5. Dr R L Katra 
6. Dr S B Tiwari 
7. Dr H P Singh 
8. DrN KRoy 
9. Dr RA Singh 
10. Dr Kirpa Shankar 
11. OrB B Bhatia 
12. Dr UN Nair 
13. Dr T J Verghese 
14. Dr K K Pannikar 
15. DrK K Gosh 
16. Dr Sunil Kumar 
17. DrJ N Sachan 
18. DrS KVerma 
19. Dr Gauri Shankar 
20. Dr 0 P Meelu 
21. Dr Kamlesh Kumar 
22. Dr K B LJain 
23. Dr S N Mishra 
24. DrRP Singh 
25. Dr 0 P Bhalla 
26. DrTS Kalda 
27. Dr P C Mehrotra 
28. Dr G C Mohanty 
29. OrR Ramaiah 
30. DrRP Gupta 
31. DrJ LVegad 
32. Dr P P Sharma 
33. DRPTauro 
34. DrNMNair 
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APPENDIX 15 

AGRICULTURAL UNIVERSITIES 

State Agricultural Universities 10. Dr AAlam 
Vice-Chancellor 

l. OrMVRao Indira Gandhi Krishi Vishwavidyalaya 
Vice-Chancellor Raipur (Madhya Pradesh) 492 012 
Andhra Pradesh Agricultural University 
Raj endranagar 11. OrK SJohar 
Hyderabad (Andhra Pradesh) 500 030 Vice-Chancellor 

2. OrB Baruah Jawaharlal Nehru Krishi Vishwavidyalaya 
Vice-Chancellor Jabalpur (Madhya Pradesh) 482 004 
Assam Agricultural University 
Jorhat (Assam) 785 003 12. Dr A M Michael 

4. OrM G Som 
Vice-Chancellor 

Vice-Chancellor 
The Kerala Agricultural University 

Bidhan Chandra Krishi Vishwavidyalaya Ve 11 an ikkara 

PO Krishi Vishwa Vidyalaya 
OisU Thrissur (Kerala) 680 654 

Mohanpur (West Bengal) 741 252 
13. DrAG Sawant 

4. MrMAMohsin Vice-Chancellor 
Vice-Chancellor Konkan Agricultural University 
Birsa Agricultural University Oapoli (Maharashtra) 431 712 
Ranchi (Bihar) 834 006 

5. Dr Indra Pal Singh Yadav 14. DrY S Nirkar 

Vice-Chancellor Vice-Chancellor 

Chandra Shekhar Azad University of Mahatma Phule Krishi Vidyapeetb 

Agriculture and Technology Rahuri (Maharashtra) 431 722 

Kanpur (UUar Pradesh) 208 002 
15. DrV K Patil , 

6. Dr J B Chowdhary I Vice-Chancellor 
Vice-Chancellor Marathwada Agricultural University 
Chaudhary Charan Singh Haryana Parbhani (Maharashtra) 431 402 
Agricultural University 
Hisar (Haryana) 125004 16. Dr B R Tripathi 

7. Dr S C Modgal Vice-Chancellor 
Vice-Chancellor Narendra Deva University of 
Govind Ballabh Pant University of Agriculture and Technology 
Agriculture and Technology Faizabad (Uttar Pradesh) 224 001 
Pantnagar (Uttar Pradesh) 263 145 

8. OrVM Mehta 
17. DrK Pradhan 

Vice-Chancellor 
Vice-Chancellor Orissa University of Agriculture and 
Gujarat Agricultural University Technology 
Sardar Krushinagar Bhubaneshwar (Orissa) 141 004 
Oist. Banaskantha (Gujarat) 385 506 

9. Dr RP STyagi 18. Dr AS Khera 
Vice-Chancellor Vice-Chancellor 
Himachal Pradesh Krishi Vishwavidyalaya Punjab Agriculture University 
Palarnpur (Himachal Pradesh) 176 062 Ludhiana (Punjab) 141 004 
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19. 'Prof B G Bathkal 
Vice-Chancellor 
Punjabrao Deshmukh Krishi Vidyapeeth 
Akola (Mahrashtra) 444 104 

20. Dr R K Patel 
Vice-Chancellor 
Rajasthan Agriculture University 
Bikaner (Rajasthan) 334 002 

21. Dr K S Chauhan 
Vice-Chancellor 
Rajendra Agricultural University 
Pusa 
Distt Samastipur (~ihar) 848 125 

22. DrHADar 
Vice-Chancellor 
Sher-e-Kashmir Univerisity of Agricultural 
Sciences and Technology 
In summer (May-October)_ 
Srinagar (Jammu & Kashmir) 190001 
In winter (November-April) 
Jammu Tawi (Jammu & Kashmir) 180004 

23. Dr Abdul Karem 
Vice-Chancellor 
Tamil Nadu Agricultural University 
Coimbatore (Tamil Nadu) 641 003 

24. Dr S Shanmugasundaram 
Vice-Chancellor 
Tamil Nadu Veterinary and Animal 
Sciences University 
Chennai (Tamil Nadu) 600 007 

25. Dr G K Veeresh 
Vice-Chance llor 
University of Agricultural Sciences 
Bangalore (Karnataka) 560 065 

26. Dr M Mahadevappa 
VIce-Chancellor 
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University of Agricultural Sciences 
Dharwad (Karnataka) 

27. Dr B B Mullik 
Vice-Chancellor 
West B~.pgal University of Animal and 
FisheIj"Sciences 
Belgachia 
Calcutta (West Bengal) 

28. Dr L R Venna 
Vice-Chancellor 
Dr Yashwant Singh Parmar University of 
Horticulture and Forestry 
Nauni 
Distt Solan (Himachal Pradesh) 173 230 

Central University 

29. Dr M P Singh 
Vice-Chancellor 
Central Agricultural University 
Imphal (Manipur) 795001 

Deemed Universities 

1. Dr RB Singh 
Director 
Indian Agricultural Research Institute 
Pusa. New Delhi-ll0 012 

2. Dr Kiran Singh 
Director 
Indian Veterinary Research Institute 
Izatnagar (Uttar Pradesh) 243 122 

3. Dr 0 S Tomar 
Director 
National Dairy Research Institute 
Karnal (Haryana) 132 001 

4. Dr S S Abidi 
Director 
Central Institute of Fisheries Education 
Jaiprakash Road. Seven Bungalow 
Mumbai (Maharashtra) 400 061 
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APPENDIX 16 

KRISHI VlGYAN KENDRAs AND TRAINER'S TRAINING CENTRES 

Krishi Vigyan Kendras 

S.No. Designation & Address 
of the KVK -

1 2 

Andaman & Nicobar 

1. Training Organiser. 
Krishi Vigyan Kendra. CARl. 
Port Blair 744 10 1 

Andhra Pradesh 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Training Organiser. 
Krishi Vigyan Kendra. 
Vishakapatnam 531005 

Training Organiser, 
Krishi Vigyan Kendra, 
Opp. Ra.'11a Krishnan Temple 
UNDI. RayaIarn Bhimavararn 
West Godavari 534208 

Training Organiser, 
Krishi Vigyan Kendra. 
WarrangaI 506101 

Training Organiser. 
Krishi Vigyan Kendra. 
MaIyal Farm, 
Village Malyal. 
Distt Warangal 506 101 \ 

Training Organiser, 
Krishi Vigyan Kendra. 
Agril. Research Station, 
Amadalavalsa. 
Distt Snkakulam-532523 , 

Training Organiser. 
Klishi Vigyan Kendra, 
DCMS Building. Kamlanagar 
Distt Anantpur 

Traini ng Organiser, 
Klishi Vigyan Kendra. 
Rastakuntabai. 
Distt Vizianagaram-535523 

Training Organiser, 
Krishi Vigyan Kendra. 
Nandyal, M.C. Farm P.O. 
Distt Kurnool 518503 

APPENDICES 

Name of the Host Institute 

3 

The Director. 
Central Agril. Research Institute, 
Port Blair (A&N) 744101 

Bhagaya Tula Charitable 
Trust. Yellarnanchily. 
Vishakapatnarn 531005 

Vice-Chancellor. 
Andhra Pradesh Agriculture 
Univ., Rajendranagar. 
Hyderabad 500030 (AP) 

-do-

-do-

-do-

-do-

-do-

Vice-Chancellor 
Andhra Pradesh Agricultural 
University, Rajendranagar 
Hyderabad (AP) 500 030 

Year of 
Sanction 

4 

1992 

1995 

1995 

1996 

1984 

1984 

1983 

1984 

1992 
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1 
\ 

2 3 4 

10. Training Organiser. Secretary. ,~ 1989 
Klishi Vigyan Kendra. Shri Hanumantharaya 
P.O. Baraganapalli. Educational & Charitable Soc .. 
Yagantipalle-513524. Rendakanti Public School. 
Distt Kurnool Olliri. Kothapeta (AP) 

11. Training Organiser. Chairman. 1992 
Klishi Vigyan Kendra. Decan Development Society. 
P.O. Box No. 214. Zaheerabad. A-5. Meera Apartment. 
Distt Medak 502 220 Basheerbagh. Hyderabad (AP) 

12.· Training Organiser. Chairman. 1992 
Klishi Vigyan Kendra. Rayalseema Seva Samithi. 
RASS Vansathli. ' 9. Old Hazur Office Building. 
Village Karakanbadi. Tiripati (AP) 
Distt Chittoor 517501 

13. Training Organiser. Secretary. 
Klishi Vigyan Kendra. Sri Aurobindo Institule of Rural 1983 
Gaddipalli 508201 Development. 
Distt Nalgonda Gaddipalli (AP) 508201 

14. Training Organiser. Director. 1992 
Klishi Vigyan Kendra. Gram Nava Nirman Samlthi. 
Jammikunta. H.No. 1-9-639/1. 
Distt Karimnagar-505122 Vidyanagar. Hyderabad (AP) 

15. Training Organiser. Chairman. I 1992 
N.G. Ranga Klishi Vigyan Kendra. Vinayashram. Kavur. 
Vinayshram. Kavur. Distt Guntur (AP) 
Distt Guntur 

16. Training Organiser~ The Executive Director. 1992 
Klishi Vigyan Kendra. Youth for Action. 
Behind M.R.O. Office. 1-8-702/26/1. Padma Colony. 
Koiha. Madanpur. Hyderabad(AP) 500044 
Dislt Mahaboobnagar 

17. Training Organiser. Director. 1976 
Krishl Vlgyan Kendra. CRIDA Complex. 
CRIDA. Hayatnagar. PO Saidabad. Santoshnagar 
Distt Rangareddy Hyderabad (AP) 

18. Training Organiser. Director. 1983 
Krisht Vigyan Kendra. CTRI. 
Kalvacherla. Rajahmundry (AP) 500659 
Raj ahumundry-5331 05 

Arunachal Pradesh 

19. Training Organiser .. Director. 1979 
Klishi Vigyan Kendra. rCAR Complex for NEH Region. 
ICAR Complex for NEH Region. Umroi Road. 
Basar 791 101. Barapani-79310 
Distt Wesl Siang (Meghalaya) 
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\4 

1 2 3 4 

Assam 

20. Training Organiser,_ Vice-Chancellor 1993 
Krishi Vigyan Kendra, Assam Agril. University 
Assam Agricultural University. Jorhat (Assam) 785013 
Khuontail. Golaghat 785601 

21. Training Organiser._ Vice-Chancellor 1994 
Krishi Vigyan Kendra. Assam Agril. University 
Assam Agricultural University, J orhat (Assam) 785013 
Arunachal Silchar 788025 
Cachar Assam 

22. Training Organiser,_ 
Krishi Vigyan Kendra. -do- 1996 
Tinsukhia 

23. Training Organiser. Vice-Chancellor 1979 
Krishi Vigyan Kendra Assam Agricultural University 
Assam Agricultural University Jorhat (Assam) 785013 
Napam. Sonitpur. Tezpur 25. 
c/o P.B. 51. 
Tezpur Main Post Office. 
(Assam) 

24. Training Organiser._ Vice-Chancellor 1985 
Krishi Vigyan Kendra Assam Agricultural University 
Assam Agricultural University. Jorhat (Assam) 785013 
Trlipara. Gossaigaon 783 360 
Distt Kokarajhar (Assam) 

Bihar 

25. Training Organiser. Chairman. 1993 
Krishi Vigyan Kendra SCADA. Patna (Bihar) 
SCARDA. P.O. Aara. 
Bhojpur 802301 

26. Traini.ng Organiser. Chairman. 1994 
Krishi Vigyan Kendra Hindustan Fertiliser Corporation 
Sinri. Dhanbad 828122 New Delhi 

27. Training Organiser. Chariman. 1994 
Krishi Vigyan Kendra Khadi Gramodyog Sangh 
Sharma Bharti Khadigram. Khadigram. Jamui-811313 
PO Jamui 811 313 (Bihar) 

28. Training Organiser. Chairman. 1994 
Krishi Vigyan Kendra S.K. Chowdhry Educational 
VPO Basaith. Chandpura. Trust. New Delhi 
Madhubani 847 102 

APPENDICES 277 



1 2 3 4 

29. Training Organiser, Vice-Chancellor ·if 1996 
Krishi Vigyan Kendra RaJendra Agricultural University, , 
Darbhanga Samastipur 848125 (Bihar) ,~ ~ .. 

''( 

30. Training Organiser, 199? 
Krishi Vigyan Kendra -do-
Supaul 

31. Training Organiser,_ 1979 
Krishi Vigyan Kendra 
Agwanpur. Distt Seharsa 859901 -do-

32. Chief Training Organiser, Vice-Chancellor, 1979 
Krishi Vigyan Kendra Rajendra Agricultural University, 
Munger, PO Sankaspur, Samastipur 848125 (Bihar) 
Distt Munger 811201 

33. Chief Training Organiser, Vice-Chancellor, 1983 
Krishi Vlgyan Kendra Rajendra Agricultural University, 
PO Vij ay ~ agar, Samastipur 848125 (Bihar) 
Banka 813101 

34_ Training Organiser, \1992 
Krishi Vigyan Kendra -do-
PO Meghaul, Khodawanpur, 
Distt Begusarai 

35. Chief Training Organiser, 1992 
Krishi Vigyan Kendra -do-
Barh, 
Distt. Patna 

36. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
PO Harnaut, 
Distt Nalanda 848125 

37. Chief Training Organiser,_ Vice-Chancellor, 1983 
Krishi Vigyan Kendra, Birsa Agricultural University, 
PO Jagannathpur, Kanke, Ranchi (Bihar) 834 006 
Distt West Singhbhum 833203 

38. Training Organiser,_ Secretary, 1977 
Krishi Vigyan Kendra, Ramakrishna Mission Ashram 
Ramkrishna Mission Ashram, Morabadi, Ranchi 834008 
PO Morabadi, Ranchi 834008 (Bihar) 

39. Training Organiser,_ General Secretary, 1985 
Krishi Vigyan Kendra, Santhal Paharia Seva Mandal, 
Sujani, PO Ghorlash, Deoghar 714152 
Distt. Deoghar 814152 (Bihar) 
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1 2 3 4 

40. Training Organiser,_ Director 1984 

Krishi Vigyan Kendra, Holycross V.T.I., 
'Holycross V.T.l., Hazaribagh 825301 
Hazanbagh 825301 (Bihar) 

4l. Training Organiser, General Secretary, 1979 
Krishi Vlgyan Kendra, Gram Nirman Mandal Ashram 
P.O. Sokhodeora, Sokhodeora 805106 
Distt. Nawada 805106 Distt Nawada (Bihar) 

42. Traming Organiser, President, 1992 
Krishi Vigyan Kendra, Banvasi Seva Kendra, 
BanvaSl Seva Kendra, Adhaura, Kaimur Plateau 
PO Adhaura, Kaimur Plateau, Dislt Bhabhua 821116 (Bihar) 
Bhabhua 821116 

, 
\ 

43. Training Organiser, Vice-Chancellor, 1996 
Krishi Vigyan Kendra, , Rajendra Agricultural University, 
Shekhpura Sarnastipur (Bihar) 848 125 

Delhi 

44. Trammg Organiser,_ Chairman, 1995 
Krishi Vigyan Kendra, NAFED /NHRDF, 
Ujwa, New Delhi 110073 New Delhi 

Goa 

45. Training Organiser,_ Officer on Special Duty 1984 
Krishi Vigyan Kendra, rCAR Research Complex, 
ICAR Complex, Ela, Ela, Old Goa 403202 
Old Goa 403202 

Gujarat 

46. Training Organiser,_ Chairman, 1994 
Krishi Vigyan Kendra, Bhartiya Agro-Industries 
Bharauch Foundation, Pune (Maharashtra) 

47. Traimpg Organiser,_ ChaIrman, 1994 
Krishi Vigyan Kendra, Mangal Bharti, 
Mangal Bharti Golagamadi, Golag Mandi, 
Bahadurpur, Baroda 391125 Vadodara 

48. Training Organiser,_ Vice-Chancellor, 1976 
Krishi Vigyan Kendra, Deesa, Gujaral Agril. Univ., 
Distt Banaskantha 385535 Govl. Bunglow, No. 6,_ 

Shahibagh, Ahmedabad (Gujarat) 

49. Training Organiser, 1985 
Krishi Vigyan Kendra, -do-
Regional Hill Mil1e~ 
Research Slation Waghai 
Distt Dangs 
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50. Training Organiser, 
r~ 

1976 
Krishi Vigyan Kendra, 
Devgarh baria, -do-
Distt panchmahals-383630 

5l. Training Organiser,_ Vice-Chancellor, 19rs5 
Krishi Vigyan Kendra. Gujarat Agril. University. 
Devtaj (Sojitra). Govt. Bunglow. No.6. 
Distt Kheda 387240 Shahibagh, Ahmedabad (Gujarat) 

52. Training Organiser. Vice-Chancellor. 1977 
Krishi Vigyan Kendra. Gujarat Agril. University. 
Vill. Randhja,_, Govt. Bunglow. No.6, Shahibagh. 
Distt Gandhinagar 383630 Ahmedabad (Gujaratj 

53. Training Organiser. 1992 
Krishi Vigyan Kendra. -do-
PO Ambheti Ashram. 
Via Vapi. Distt Valsad 396191 

54. Training Organiser,_ Direclor. 1992 
Krishi Vigyan Kendra. Saraswati Gram Vidyapeeth. 
Samoda, Ganwada, Taluka, Samoda, Distt Mehsana, 
Sidhpur. DisH Mehsana 384130 (GujaratJ 

55. Training Organiser. Chairman. 1992 
Krishi Vigyan Kendra. Rural Agro. ~esearch & 
Mundra. Development Society. 
Distt Kutch 370421 Gandhigram Road. Juhu. Mumbai 

Haryana 

56. Training Organiser,_ Vice-Chancellor. 1993 
Krishi Vigyan Kendra, CCS Haryana Agril. University. 
Seema Theater Commercial Hissar (Haryana) 
Complex. Court Road. 
Panipat 132103 

57. Training Organiser. President, 1993 
Krishi Vigyan Kendra. Society for Creation of Heaven 
No.2 Rajendra Park. on Earth. Chanakyapuri. 
Mahesh Nagar. Ambala Cantl. New Delhi 
Ambala 

58. Training Organiser. Vice-Chancellor. 1989 
Krishi Vigyan Kendra. CCS Haryana Agril. University 
Plot No. 82. Auto Market. Hisar (Haryana) 125004 
Sadalpur. Hisar 125052 

59. Training Organiser. Vice-Chancellor. 1992 
Krishi Vigyan Kendra. CCS Haryana Agril. University. 
PO Peoda. Hisar (Haryana) 125004 
Kaithal 132027 
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60. Training Organlser, 1992 
Krishi Vigyan Kendra, -do-
House No. 2131, Urban Estate, 
Jind 126102 

61. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
430/13, Urban Estate, 
Kurukshetra 132118 

62-. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
Sector-14, House No. 449, 
Sonipal 131001 

63. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
House No. 604, Seclor-16A, 
Fandabad 121001 

64. Training Organiser, 
Krishi Vlgyan Kendra, 1992 
House No. 269-4, -do-
Model Town, 
Yamunanagar 135001 

65. Training Organiser, Secretary, 1983 
Krishi Vigyan Kendra, Bhagwat Bhakti Ashram, 
Sri B.B. Ashram, Rampura, Rampura, 
Rewari 123401 Distt Rewari (Hazyana) 

66. Training Organiser, Director, 1983 
Krishi Vigyan Kendra, Indian Agricultural Research Institute 
Shikohpur, Gllrgoan 122001 New Delhi 110012 

67. Traimng Organiser, Director, 1976 
Krishi Vigyan Kendra. National Dairy Research Institute, 
National Dairy Research Institule, Kamal 132001 
Kamal 132004 (Hazyana) 

Himachal Pradesh 

68. Training Organiser, Vice-Chancellor, 1993 
Klishi Vigyan Kendra. Himachal Pradesh Krishi 
HPKV, Una 174303 Vigyan Vishwavidylaya, 

Palampur (HP) 

69. Training Organiser,_ 1993 
Krishi Vigyan Kendra, -do-
Mandi 
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70. Traming Organiser,_ Chrunnan, .£t 1993 
Krishi Vigyan Kendra, Foundation for Organisational 
Vill. Kudowada, PO Channer Research & Education, 
lndara, DisH Kangra 176401 New Delhi 

7l. Training Organiser,_ Vice-Chancellor, 1995' 
Krishi Vigyan Kendra, YSPHU&F, Solan 
Sharbo at Rekong Peo 
Kinnaur 171107 

72. Traming Organiser,_ 1995 
Krishi Vigyan Kendra, -do-
YSPUHF, Near Petrol Pump, 
Rohru, Shimla 171207 

73. Trruning Organiser, Vice-Chancellor, 1982 
Krishi Vigyan Kendra, HImachal Pradesh Krishi 
Reg. Res. Stn., Dhaula Kuan, Vishwa Vidyalaya, 
DIStt Sirrnur 173001 Palampur 176062 (HPJ 

74. Trruning Organiser,_ 1985 
Krishi Vigyan Kendra, HPKVV, -do-
Agril. Research Station, 
Bajaura, Kullu 175125 

75. Training Orgamser,_ 1989 
Krishi Vigyan Kendra, -do-
Bam, 
DlStt Hamirpur 177004 

76. Traming Organiser,_ 1991 
Krishi Vigyan Kendra, -do-
P.O. Sultanpur, Baloo, 
Distt Chamba 176314 

Jammu & Kashmir 

77. Training Organiser,_ Vice-Chancellor, 1993 
Krishi Vigyan Kendra, S.K. University of Agricultural 
Leh Sciences & Technology, Srinagar 

78. Training Organiser,_ Secretary, 1993 
Krishi Vigyan Kendra, Shiv Gramodyog Mandal, 
Kalibari, Kathua 184104 Kathua (J&K) 

79. Trruning Organiser, Vice-Chancellor, 1983 
Krishi Vigyan Kendra, Shere-e-Kashmir Univ. of Agril. 
Malangpura, Sci. & Tech., Dalgate, 
Distt Anantnag Srinagar (J &K) 
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80. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
Agrol. Res. Stn., RS. Pura" 
Distt Jammu 181102 

Karnataka 

81. Training Organiser,_ President, 1994 
Krishi Vigyan Kendra, JSS Rural Development 
Suttur, Mysore Foundation, Mysore 

82. Training Organiser,_ President, 1994 
Krishi Vigyan Kendra, Karnataka Welfare Society, 
Chikkaballapur, Kolar: Chikaballapur (Kular) 

83. Training Organiser" Vice-Chancellor 1994 
Krishi Vigyan Kendra, University of Agril. Sciences, 
Hegari, Bellary Dharwad 

84. Training Organiser" President, 1994 
Krishi Vigyan Kendra, Belgaum Integrated Rural 
Tukanatti Gohak, Development SOCiety, Belgaum 
Belgaum 591319 

85. Training Organiser" Vice-Chancellor, 1994 
Krishi Vigyan Kendra, University of Agril. Sciences, 
Reg. Res. Stn., Raichur Dharwad 

86. Training Organiser" 1977 
Krishi Vigyan Kendra, -do-
Hunumanmatti 581135 
DisH Dharwad 

87. Training Organiser,_ Vice-Chancellor, 1985 
Krishi Vigyan Kendra, University of Agril. Sciences, 
Agril. Research Station, Dharwad 
Janawada, Bidar 

88. Training Organiser" Vice-Chancellor 1985 
Krishi Vigyan Kendra, University of Agril. Science, 
Regional Research Station, Bangalore 
Mudigere-578713~ (Karnataka) 
Chikkamagal til: 

89. Training Organiser" 1992 
Krishi Vigyan Kendra, -do-
(UAS), Kandali,_ 
Distt Hassan 

90. Training Organiser,_ Director, 1976 
Krishi Vigyan Kendra, IIHR, 255 Upper Palace, 
Gonikoppal 571213, Orchards, Bangalore-560079 
Distt Kodagu [Karnataka) 
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9l. Training Organiser,_ Chairman 1985 
Krishi Vigyan Kendra, Agricultural SCiencgs Foundation. 
KH. Patil Agril. SCience_ Hulkoti 582205 
Foundation, Distt Dhanvad 
H ulkoti 582205 (Karnataka) 
Gadag Taluk, 
Distt Dhanvad 

Kerala 

92. Training Organiser,_ Chairman 1994 
Krishi Vigyan Kendra, Christian Agency for Rural 
Pathenamthitta Development, Thiruvalla, 

Pethennamthitta (Kerala) 

93. Training Organiser,_ Vice-Chancellor, 1994 
Krishi Vigyan Kendra, Kerala Agril. University 
Sadanandapuram, Mannuthy 680651 
Quillon Thrissur (Kerala) 

94. Training Organiser,_ President, 1994 
Krishi Vigyan Kendra, Bapooji Sewak Samaj, 
Chakkupallam, Chakkupallam. Idukki (Kerala) 
Idukki 

95. Training Organiser,_ Vice-Chancellor 1979 
Krishi Vigyan Kendra. KeralaAgril. Univ., 
Regional Research Station, Mannuthy 6806~ 1 
Pattambi 679306, Thrissur (Kerala) 
Distt Palghat 

96. Training Organiser,_ 1984 
Krishi Vigyan Kendra, 
Regional Research Station, -do-
Ambalavayal 673593, 
DisttWyna~ 

97. Training Organiser,_ Director 1976 
Krishi Vigyan Kendra, Central Marine Fisheries 
Central Marine Fisheries Research Institute, 
Res. Stn., Narakkal 682505, Distt Cochin (Kerala) 
Emakulam 

98. Training Organiser,_ President 1979 
Krishi Vigyan Kendra, Mitraniketan, 
Mitraniketan, Vellanad, 
Vellanad 696543 Distt Tiruvananthapuram 696 543 
Distt Thiruvananthapuram (Kerala) 

99. Training Organiser,_ Director 1991 
Krishi Vigyan Kendra, Central -Plantation Crop~ 
Central Plantation Crops Research Institute, 
Research InstItute, Kasargod 671124: 
Kasargod 671124 (Kerala) 
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100. Training Organiser. Director 1992 
Krishi Vigyan Kendra. Indian Species Research Instt .. 
Peeruvannamuzhi. Calicu t (Kerala) 
Calicut 673012 
Kozhikode 

Madhya Pradesh 

101. Training Organiser._ Vice-Chancellor. 1994 
Krishi Vigyan Kendra. Jawaharlal Nehru Krishi Vishwa 
Block Office Compound. Vidyalaya. Jabalpur (MP) 
Seoni 

102. Training Organiser. 1994 
Krishi Vigyan Kendra. -do- , 
Near Lalitpur Naka. 
Tikangarh -4 7200 1 

103. Training Organiser. Vice-Chancellor, 1994 
Krishi Vigyan Kendra. Jawaharlal Nehru Krishi Vishwa 
College of Agril, Warwadi Farm. Vidyalaya, Jabalpur (MP) 
East Nimar (Khandwa) 

104. Training Organiser, 1994 
Krishi Vigyan Kendra, -do-
Kathi Bagh. Rajgarh 

105. Training Organiser, 1994 
Krishi Vigyan Kendra, -do-
Post-Aaraon, Guna 

106. Training Organiser,_ Vice-Chancellor, 1994 
Krishi Vigyan Kendra, Indira Gandhi Krishi Vishwa 
Sarguja Vidyalaya, Raipur (MP) 

107. Training Organiser, President. 1994 
Krishi Vigyan Kendra, Kalukheda Shikshat Samiti 
Joara. Kalukeda, Ratlam 
Distt Ratlam 457340 

108. Training Organiser,_ Vice-Chancellor, 1984 
Klishi Vigyan Kendra. IGKVV. Indira Gandhi Krishi Vishva 
Research Station. Sarkanda Vidhalaya, Raipur (MP) 
Farm, Bilaspur 495001 

109. Training Organiser, 1992 
Rana Hanuman Singh 
Klishi Vigyan Kendra -do-
Bydgaon Block - Kirnapur. 
PO Pala Balaghat 481115 
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1l0. Training Organiser,_ ·tt 
Krishi Vigyan Kendra, 19!;)2 
College ofVetertnary and -do-
Animal Husband:ry Science, 
Gokulan, G.E. Road, 
Anjora, Durg 491001 

llI. Training Organiser,_ Vice-Chancellor, 1983 
Krishi Vigyan Kendra, JNKVV, Jabalpur (MP) 
Regional Agril. Research 
Statton, Chandangaon, 
Chhindwara 480001 

112. Training Organiser,_ Vice-Chancellor, 1984 
Krishi Vigyan Kendra, JNKVV, Jabalpur (MP) 
JNKVVFarm, 
Jhabua 457661 

113. Training Organiser,_ Vice-Chancellor, 1992 
Krishi Vigyan Kendra, JNKVV, Jabalpur 
Goviana Site. PB 7. (MP) 
Sidhi. Distt Sidhi 486661 

114. Training Organiser._ 1992 
Krishi Vigyan Kendra. -do-
Birhulia Farm. 
Shahdol 

115. Training Organiser,_ Director. 1979 
Krishi Vigyan Kendra. CIAE, Nabibagh. 
Central Institute of Agriculture Barasia Road. 
Engineering (lCAR). Bhopal 462018 (MP) 
N abibagh. Berasia Road._ 
Bhopal 462018 

116. Training Organiser, Secretary. 1992 
Krishi Vigyan Kendra. Mata Rukmini Seva Sansthan. 
Mata Rukmini Seva Sansthan. Via. Dimrapal. 
Via. Dimrapal._ P.O. Jagdalpur. 
PO Jagdalpur. Distt Bastar (MP) 494001 
Distt Bastar 494001 

117. Training Organiser._ PreSident. 1992 
Krishi Vigyan Kendra. Shrt Malwa Mahlla Vikas Samit1. 
Malwa Mahila Vikas Samiti. 32. Niyamatpura. Shajahanabad 
PO Sironj, Bhopal (MP) 
Distt Vidisha 464228 

118. Training Organiser._ Secretary . 1976 
Krishi Vigyan Kendra. Kasturba Gandhi Nattonal Memorial 
Kasturba Gandhi National Trust. Kasturbagram 
Memorial Trust. Indore (MP) 450020 
Kasturbagram. _Indore 420020 
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119. Training Organiser, Chairman, 1992 
KIishi Vigyan Kendra, Deen Dayal Research Institute 
Deendayal Research Institute, 7-E, Swami Ram Tirth Nagar, 
Majhgawan, Satna 485331 Rani Jhansi Road, New Delhi 

Maharashtra 

120. Training Organiser, Vice-Chancellor 1994 
Krishi Vigyan Kendra, Yashwantrao Chavan 
YC. Maharashtra Open Univ. Maharashtra Open University, 
Nasik 422005 Nasik (Maharashtra) 

121. Training Organiser,_ President, 1994 
Krishi Vigyan Kendra, Jeevan Jyoti Charitable 
Bhagyanagar,_ Trust, Parbhani (Maharashtra) 
Parbhani 431401 

122. Training Organiser, D.Y. PatH Education Society, 1994 
Krishi Vigyan Kendra, Talashande, Kolhapur (Maharashtra) 
PO Talasadi, 
Kolhapur 416012 

123. Training Organiser,_ Chairman, 1994 
Krishi Vigyan Kendra, Satpuda Education Society 
Jalgaon, Jamod, Jalgoan-Jamod, 
Buldana 443402 Buldana (Maharashtra) 

124. Training Organiser,_ Director, 1994 
Krishi Vigyan Kendra, Central Instt. of Cotton 
CICRPB 225, Research, Nagpur (Maharashtra) 
Nagpur 440001 

125. Training Organiser,_ President, 1995 
Krishi Vigyan Kendra, Shram Sadhna Trust, 
57, Congress Nagar, 57, Congress Nagar, 
Amravati 444602 Amravati 444602 (Maharashtra) 

126. Training Organiser,_ President, 1995 
Krishi Vigyan Kendra, Shram Sadhna Foudation 
Madhubani Colony Camp, Madhoban Colony Camp, 
Amravati 444602 Amravati 444602 (Maharashtra) 

127. Training Organiser,_ Chairman, 1994 
Krishi Vigyan Kendra, Jawaharlal Nehru Institute of 
HIG Colony, Near lIT, Education, Science & Tech. Res., 
Nanded Nanded (Maharashtra) 

128. Training Organiser, Presioent, 1994 
Krishi Vigyan Kendra, Shabari Krishl Pratishtan, 
51, Railway Lines, Solapur (Maharashtra) 
Solapur 413001 

APPENDICES 287 



1 \ 2 3 4 

129. Training Organiser, President, 1994 
Krishi Vigyan Kendra, SUV.IDE Foundatidh, Risod, 
Risod, Akola 444106 Akola (Maharashtra) 

130. Training Organiser, President, 199~ 
Krishi VIgyan Kendra, POip Falaotpadan Sahakar Samithi 
Poip Adarsh Krishi, Sindhudurg (Maharasthra) 
Sindhudurg 416622 

131. Training Organiser,_ Vice-Chancellor, 1976 
Krishi Vigyan Kendra, Punjabrao Krishi Vidyapeeth, 
Selsura, Krishinagar, 
Distt Wardha Akola (Maharashtra) 

132. Training Orgabiser,_ Vice-Chancellor, 1983 
Krishi Vigyan Kendra, Marathwada Agril. University, 
Paithan Road, Parbhan (MS) 415712 
Aurangabad 431005 

133. Training Organiser, Vice-Chancellor 1983 
Krishi Vigyan Kendra, Konkan Krishi Vidyalaya 
Shirgaon,_ Dapoli, 
Distt Ratnagiri Ratnagiri (Maharashtra) 415712 

134. Training Organiser, Vice-Chancellor 1983 
Krishi Vigyan Kendra, Mahatma Phule Krishi Vidyapeeth 
Agnl. Research Station, Rahuri 413712 1 

Dhule, Distt Dhule 424004 (MS) 

135. Training Organiser~ Secretary, 1976 
Krishi Vigyan Kendra, Gokhale Education Society, 
Gokhale Education Society, BYK College of Commerce 
Kosbad Hill 401703 Nasik (MS) 
Distt. Thane 

136. Training Organiser,_ Secretary, 1984 
Krishi Vigyan Kendra, Satpura Vikas Mandal Pal, 
Satpura Vikas Mandal, Pal~ Taluka: Raver, 
Taluka : Raver, Distt Jalgaon (MS) 
Distt Jalgaon 425508 

137. Training Organiser, Chairman, 1992 
Krishi Vigyan Kendra, Deen Dayal Research Institute 
Adarsh Colony, &-E, Swami Ram Tirath Nagar, 
Village - Ambajogai, Rani-Jhansi Road, New Delhi 
Distt Beed 431517 

138. Training Organiser" Chairman, 1992 
Krishi Vigyan Kendra, Kalyani Gorakshan Trust, 
Kalavade, Karad, A/2, Priyadarshan Apartment, 
Distt Satara 415110 Koregaon Road, Pune (MS) 
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139. Traming Orgamser, Chairman, 1992 
Krishi Vigyan Kendra, Agril. Development Trust. 
Sharda Nagar. Sharda Nagar. 
Baramati 413115, Baramati. Distt Pune 
Distt Pune 

140. Training Organiser. Chairman. 1992 
Krishi Vigyan Kendra. Pravara Instt. of Res. & Edu. 
Babhleshwar. Shrirampur Tal, in Natural & Soc. Sci.. Parvaranagar. 
Distt Ahmednagar 413736 Distt Ahmednagar (MS) 

141. Training Organiser. President. 1992 
Krishi Vigyan Kendra Vasant Prakash Vikas 
C-413, Vas ant Dada Sakar Pratishthan. Opp. Sahkari. 
Sahakari Karkhan, Sakhar Karkhana Ltd .. 
Distt Sangli 416416 Sangli 416416 (MS) 

142. Training Organiser. Secretary. 1992 
Knshi Vigyan Kendra. Marathwada Sheti Sahayya 
PB 45 .. S.P. Road, Mandal, PB 45, 
Distt Jalna 431203 Sardar Patel Road, 

Jalna 431203 (MS) 

Manipur 

143. Training Organiser. Director, 1979 
Krishi Vigyan Kendra, ICAR Complex for NEG Region. 
ICAR Complex for NEH Region. Umroi Road, 
Lamphelpet. Imphal 795004 Barapani 793103 
Manipur (Meghalaya) 

Meghalaya 

144. Training Organiser, Director 1979 
Krishi Vigyan Kendra. ICAR Complex for NEH Region, 
ICAR Complex for NEH Region. Umroi Road, 
Sansan Girri. Bobasipara, Barapani 793103 
Tura 794005 (Meghalaya) 
West Garo Hills, MeghaIaya 

Mizoram 

145. Training Organiser. Director of Agriculture 1995 
Krishi Vigyan Kendra, Govt. of Mizoram 
State Deptt. of Agri!. Aizawal (Mizoram) 
Hnahthial Lunelei. Mizoram 

146. Training Organiser. Director of Agriculture, 1979 
Krishi Vigyan Kendra, Govt. of Mizoram 
Farm Science Centre. Aizawal (Mizoram) 
Deptt. of Agril.. 
Govt. of Mizoram, 
Kolasib 796081. 
Mizoram 
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Nagaland 

147. 

Orissa 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

290 

Training Organiser._ 
Krishi Vigyan Kendra. 
ICAR Complex for NEH Region. 
Jharanpani. 
Shillong (Meghalaya) 793103 
Medziphema 797106 
Nagaland 

Training Organiser. 
Krishi Vigyan Kendra. 
Dhenkanal (Orissa) 

Training Organiser. 
Krishi Vigyan Kendra. 
Angul. 
(Orissa) 

Training Organiser._ 
Krishi Vigyan Kendra. 
Kendrpada 
(Orissa) 

Training Organiser._ 
Krishi Vigyan Kendra. 
Regional Research Station. 
Semiliguda. PB 10. 
Sunabeda-763002 Distt. Karaput 

Training Organiser. 
Krishi Vigyan Kendra. 
Regional Research Station. 
PO Judia Farm. 
Distt Keonjhar. 
Keonjhar 758002 

Training Organiser. 
Krishi Vigyan Kendra. 
PO Deevog via Singila. . 
Baliapal. Distt Balasore 756026 

Training Organiser, 
Krishi Vigyan Kendra. 
Bhanjanagar. At: Benakunda. 
PO DihCl.padhal. Via Bhanjanagar. 
Distt Ganjam 761126 

Training Organiser. 
Krishi Vigyan Kendra. 
Gambharipalli. PO Larambha. 
Distt Sambalpur 768102 

3 

Director. 
ICAR Complex for NEH Region. 
Umroi Road. Barapani. 
Shillong (Meghalaya) 793103 

Director. 
Central Rice Research 
InstJtute. Cuttack (Orissa) 

-do-

Vice-Chancellor. 
Orissa University of Agril. & 
Technology. Bhubaneshwar 

-do-

-do-

-do-

-do-

Vice-Chancellor 
Orissa University of Agril. & 
Technology. Bhubaneshwar 
(Orissa) 

4 

1977 

1994 

1994 

1994 

1982 

1982 

1983 

1985 

1992 
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156. Training Organiser, Vice-Chancellor, 1982 
Krishi Vigyan Kendra, Orissa University of Agril. & 
PO Udyagiri, Technology, Bhubaneshwar 
Distt Phulbani 762110 (Orissa) 

157. Training Organiser,_ Vice-Chancellor, 1992 
Krishi Vigyan Kendra, Orissa University of Agril. & 
Reg. Res. Stn., NARP Campus, Technology, Bhubaneshwar 
Bhawani Patna, (Orissa) 
Distt Kalahandi (Orissa) 

158. Training Organiser,_ Director 1976 
Krishi Vigyan Kendra, CIFA, Kausalyaganga Dhauli, 
CIFA, Kausalyaganga, Bhubaneshwar 751002 
Dhauli, Bhubaneswar 751002 (Orissa) 

159. Training Organiser, Director 1992 
Krishi Vigyan Kendra, CRRI, Cuttack 
Santhpur, Cuttack 753006 (Orissa) 

Pondicherry 

160. Training Organiser,_ Chief Secretary, 1994 . 
Krishi Vigyan Kendra, Govt. of Pondicherry 
Madur, Karaikal 609607 Chief Secretartate Bldg., 

Pondicherry 605009 

161. Training Organiser, 1974 
Krishi Vigyan Kendra, -do-
Kusumbapet, 
Pondicherry 605009 

\ 
Punjab 

162. Training Organiser, Vice-Chancellor, 1993 
Krishi Vigyan Kendra, Punjab Agril. University, 
Kheri, Distt Sangrur Ludhiana 141004 (Punjab) 

163. Training Organiser, 1994 
Krishi Vigyan Kendra, -do-
Reg. Res. Stn., 
Fartdkot 151203 

164. Training Organiser, 1994 
Krishi Vigyan Kendra, -do-
Langroya. 
Distt Jallundhar 

165. Training Organiser, Vice-Chancellor, 1982 
Krishi Vigyan Kendra, Punjab Agricultural University 
Hardochani Road, Old Gurunanak. Ludhiana (Punjab) 140004 
College Building. Gurudaspur. 
Distt Gurudaspur 143521 
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166. Training Organiser,_ Vice-Chancellor, ·tt 1988 
Krishi Vigyan Kendra, PAU, 
Malwal Farm, G .T. Road. Ferozpur, Ludhiana 
Pistt. Ferozpur 152 001 

167. Training Organiser,_ 1989 
Krishi Vigyan Kendra, -do-
Near Rheti Bhavan, 
Dabawoli Road, 
Bhatinda 151 001 

168. Training Organiser, 1989 
Krishi Vigyan Kendra, -do-
Bahowal, 
Distt Hoshiarpur 146 105 

169. Training Organiser,_ 1989 
Krishi Vigyan Kendra, -do-
PB 22, 
Village: Raunl, 
Distt Patiala 147 00 1 

170. Training Organiser._ 1989 
Krishi Vigyan Kendra. -do-
Sultanpur Road, 
Near New Grain Market. 
Kapu rthala,_ 
Distt Kapurthala 144 601 

171. Training Organiser,_ Director 1992 
KriShl Vigyan Kendra. Central Institute of Post Harvest 
Abohor. Engineering & Technology, 
Distt Abohar Ludhiana (Punjab) 

Rajasthan 

172. Training Organiser. Vice-Chancellor, 1994 
Krishi Vigyan Kendra. Rajasthan Agril. University 
Dhoinda. Bikaner 334 001 (Rajasthan) 
Rajsamand 313 342 

173. Training Organiser. 1994 
Krishi Vigyan Kendra. -do-
Station Road, Anta. 
Baran 325 202 

174. Training Organiser. 1994 
Krishi Vigyan Kendra, 
Teachers Colony. -do-
Gupteshwar Road, 
Dausa 303 303 
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175. Training Organiser. 1995 
Krishi Vigyan Kendra. -do-
Surajgarh, Jhunjhunu 

176. Training Organiser._ 1989 
Krishi Vigyan Kendra. -do-
B-33. Man Nagar, 
Distt JhunJhunu (Rajasthan) 

177. Training Organiser,_ Vice-Chancellor, 1983 
Krishi Vigyan Kendra, RAU, 
Borwat Agril. Research Station. Bikaner 
DIStt Banaswara 327 001 

178. Training Organiser. 1976 
Krishi Vigyan Kendra. -do-
Fatehpur Sekhawati._ 
Dislt Sikar 332 301 

179. Trainmg Organiser. 
Krishi Vigyan Kendra. 1983 
Fodder Farm. -do-
Village - Beechwal. 
Distt Bikaner 334 002 

180. Traimng Organiser,_ Vice-Chancellor 1985 
Krishi Vigyan Kendra, Rajasthan Agril. University, 
Keshwana. Bikaner 334 001 (R~asthan) 
DisH JaJore 342 001 

181. Training Organiser._ 1980 
Krishi Vigyan Kendra. 
Kisan Vidyapeeth. -do-
Near Sarag Guest House. 
Kumber. 
Distt Bharatpur 321 001 

18:..' . Training Organlser._ 1989 
Krishi Vigyan Kendra. -do-
Kolar Farm. Ambasweiji Gate. 
PO Palri. 
Distt Sirohi 307 001 

183. Training Organiser._ 
Krishi Vigyan Kendra. 1989 
Gonera. Deepak Bhavan. -do-
Dabla Road. 
Kotputli 303 108. 
Distt Jaipur 

184. Training Organiser._ Secretary 1992 
Krishi Vigyan Kendra. Pragati Trust. 
VP. Tankarda. Chomu. Jaipur Chomu. Jaipur (R~.) 
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185. Training Organiser, Vice Chancellor 'ff 1992 
Krishi Vigyan Kendra, RAU . 
Chittorgarh 312 00 1 Bikaner 

186. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
30, M.P. Colony, 
Distt Swaimabadhopur 322 00 1 

187. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Borkhera Farm, 
Kota 324 001 

188. Training Organiser, Vice-Chancellor, 1992 
Krishi Vigyan Kendra, Rajasthan Agril. University, 
PB 46, Bikaner 334 Q01 (Rajasthan) 
Jaisalmer 345 00 1 

189. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Villa, Navgaon, 
Dlstt Alwar 

190. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Agril. Research Station, 
Amajia Farm, Gandhi Nagar, 
Distt Bhilwara 311 00 1 

191. Training Organiser 
Krishi Vigyan Kendra -do- 1992 
Chattarapura Road 
Distt Bundi 

192. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Regional Research Station, 
Tabiji Farm, NH 08, 
Distt Ajmer 305 00 1 

193. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Old City, Distt Dhaulpur 

194. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Near Badat Mat, 
Shastri Colony, 
Dungarpur 314 001 
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195. Training Organiser. 1992 
Krishi Vigyan Kendra. -do-
9-A. Godam Ki Talai, PB 16. 
Oistt Jhalawar 326 001 

196. Training Organiser. Vice-Chancellor, 1992 
Krishi Vigyan Kendra. Rajasthan Agril. University, 
Sanjay Colony, Bikaner 334 001 (Rajasthan) 
Oistt N agaur 

197. Training Organiser. Secretary 1983 
Krishi Vigyan Kendra. Banasthali Vidyapeeth, 
Banasthali Vidhya Pilh, Banasthali, 
Oistt Tonk 304 022 Oistt Tonk (Raj.) 

198. Training Organiser._ Director 1983 
Krishi Vigyan Kendra. CAZRl. 
CAZRl. Jodhpur 342 003 
Jodhpur 342003 

199. Training Organiser._ Director 1992 
Krishi Vigyan Kendra. CAZRl. 
RRS. CAZRl. Jodhpur 342 003 
Pali -Marwar 306 401 (Raj asthan) 

200. Training Organiser. President 1983 
Krishi Vigyan Kendra. Vidya Bhawan Society 
Vidya Bhawan. Badgaon. Udaipur 313 001 
Udaipur 313001 (Rajasthan) 

201. Training Organiser. The Regi.strar. 1992 
Krishi Vigyan Kendra. Gandhi Vidya Mandir. 
Gandhi Vidya Mandir. Sardar Shahar 
Sardar Shahar, Distt Churn (Raj.) 
Oistt Churn 311 401 

202. Training Organiser, The Secretary 1992 
Krishi Vigyan Kendra. Society to Uplift Rural Economy. 
Gayatri Shant Peeth. Barrner (Rajasthan) 
Olstt Barmer 344 001 

203. Training Organiser,_ President. 1989 
Krishi Vigyan Kendra. Keshyanand Memorial Trust. 
Sangaria. Sangaria, 
Distt Sri Ganganagar Sri Ganganagar (Raj.) 

Sikkim 

204. Training Organiser._ Director. 1982 
Krishi Vigyan Kendra. lCAR Complex for NEH Region. 
lCAR Complex for NEH Region. Umroi Road. 
Saramsa, Ranipool 737 135. Barapani 793 103 
East Sikkim. Sikkim Meghalaya 
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Tamil Nadu 

205. Training Organiser,~ Pz:esident, 'f? 1994 
Krishi Vigyan Kendra, Tamil Nadu Board of Rural 
Dharmapuri Development, T. Nagar, 

Chennai 500012 (Tamil Nadu) 

206. Training Organiser,. Vice-Chancellor, 1994 
Krishi Vigyan Kendra, Tamil Nadu Agricultural 
Salem University, COimbatore 641 003 (TN) 

207. Training Organiser, Chairman, 1994 
Krishi Vigyan Kendra, Ratnavel Subramanium 
Tenkosl. Kattabomman Educational Trust, 
Nella1, Kattabdmman 627 852 Dindigul (Tamil Nadu) 

208. Training Organiser, Chairman, 1994 
Krishi Vigyan Kendra, Centre for Development and 
Katchipuram via, Communication Trust, Theni, 
Then!, Madura1 626 520 Madura1 626 520 (Tamil Nadu) 

209. Training Qrganiser, Cha1rman, 1995 
Krishi Vigyan Kendra, Meyer's Trust, Madura1 
Allikulam, Mundradaipu, (Tamil Nadu) 
PO Kartaptt1, 
Kamarajar 626 102 

210. Training Orgruliser, President, 1995 Krishi Vigyan Kendra, Bhaktava Memorial Trust, 
TanJavur, RVS Campus, 596, Al & A2, TNHB Colony, 
Sultur 641 402 Partyar Nagar, Korathur, 

Chenna1600 080 (Tamil Nadu) 

211. Training Organiser,~ Cha1rman, 1995 Krishi Vigyan Kendra, SCAD, Cheranedevi, 
Distt Chidambarnar Distt Tiunelvelli 627 414 

212. Training Organiser, Vice-Chancellor 1996 
Krishi Vigyan Kendra, Tamil Nadu University ofVety. 
PMT District & Animal SCiences, Madavaram, 

Chenna1 600 051 (Tamil Nadu) 
, 213. Training Organiser, Vice-Chancellor, 1977 Krishi Vigyan Kendra, Tamil Nadu Agricultural Univerisity 

Kumara Parumal Farm COimbatore 641 003 
SCience Surugama, 
Trichy 639 115 

214. Training Organiser, 
1985 

Krishi Vigyan Kendra, -do-
Regional Research Station, 
Vridhachalam 606 001 
South Arcot Distt. 
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215. Training Organiser. -do- 1985 

Krishi Vigyan Kendra. 
Kattupakkam 603 203. 
Changai. MGR Distt. 

216. Training Organiser. Secretary. 1979 

Krishi Vigyan Kendra. Sri Avinashilingam Rural 
Sri Aviwashilingam Rural Centre. Centre. 
Vivekanadapuram. Vivekanandapuram. 
Karamadai Block. Coimbatore (Tamil Nadul 
COimbatore 641 113 Distt. 

217. Training Organiser .. Secretary. 1983 

Krishi Vigyan Kendra. UPASI. Glenview. 
UPASI. Glenview. Coonoor 643 101 
Coonoor 643 101 Nilgin Distt. (Tamil Nadul 
Nilgiri Distt. 

218. Training Organiser. Secretary. 1989 

Krishi Vigyan Kendra. Gandhigram Rural Institute. 
Gandhigram Rural Instt.. Gandhigram 624 302. 

Gandhigram. Dindigul Anna Distt (TN) 
Dindigul Anna Distt. 

219. Training Organiser. Executive Director. 1991 

Krishi Vigyan Kendra. MYRADA No.2. Service Road. 
Talamalai Centre of MYRADA. Domlur Layout. 
Talawadi Block. Bangalore 560 071 
Sathyamangalam Taluk. 
Periyar 638 461 Distt. 

220. Training Organiser. \ President. 1991 

Vedapun Krishi Vigyan K~ndra. Tamil Nadu Beard of Rural 
Kilnelli Village. Development No. 13. 
Vembakkam Block. Crescent Park. Street. 
Cheyyar Taluk. T. Nagar. 
Thiruvannamalai. Madras 500 017 
~amabuvarayar Distt. 

\ 

Tripura 

221. Training Organiser._ Dircetor, 1984 

Krishi Vigyan Kendra. ICAR Research Complex. 
ICAR Complex for NEH Region. Umroi Road. Barapani 793 103 
Birchandra Manu. Meghalaya 
Manpathar 799 144 (South Tripura) 

222. Training Organiser. General Secretary. 1979 

Krishi Vigyan Kendra. Sri Ramakrishna Seva Kendra. 
Divyodaya. ICAR Complex for 23. R.N. MukheIjee Road. 
NEH Region. Dibanandapali. Calcutta 700001 (W.B.) 
Chebri 799 207. Khowai. 
Sub Division. West Tripura 
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Uttar Pradesh ,tt 
223. Training Organiser, Chajrrnan, 1994 

Krishi Vigyan Kendra, National Instt. of Agriculture 
Kanpur Road, Daroga Khera, Kanpur Road, Daroga Khera, 
PO Anrawn, Lucknow PO Anrawn, Lucknow (UP) 

224. Training Organiser, Vice-Chancellor, 1994 
Krishi Vigyan Kendra, G.B. Pant University of Agril. 
Bachat Bhavan, Collectorate & Technology, Pantnagar (UP) 
Compound, Shahjahanpur 

225. Training Organiser,. 1994 
Krishi Vigyan Kendra, -do-
PO Gulchora (Lohaghat) 
Pithoragarh 262 524 

226. Training Organiser, President, 1994 
Krishi Vigyan Kendra, Swami Kalyan Dev Trust, 
J alal pur, M uzzaffarnagar Muzaffarnagar (UP) 

227. Training Organiser,. Secretary, 1996 
Knshi Vigyan Kendra, Bharat Gramin Vikas Sanstha, 
B arab anki Barabanki (UP) 

228. Training Organiser,. Vice-Chancellor, 1983 
Krishi Vigyan Kendra, Narendra Deva University of 
Crop Research Station, Agriculture & Technology, 
Behraich Kumarganj, Faizabad (UP) 

229. Training Organiser,_ 1984 
Krishi Vigyan Kendra, -do-
Ballia, PO Sohoan, 
Ballai 277 504 

230. Training Organiser,_ 1989 
Krishi Vigyan Kendra. -do-
PO Haldhapur. 
Distt. Mau 221 705 

231. Training Organiser, NDUA&T. 
Krishi Vigyan Kendra, Kumarganj, Faizabad 
S-4/50A. Mahaveer Road. 
Ardally Bazar. Varanasi 221 001 

232. Training Organiser,_ 1989 
Krishi Vigyan Kendra. -do-
Banj aria Farm, PO Katya, 
Distt Basti 272 302 

233. Training Organiser. Vice-Chancellor, 1983 
Krishi Vigyan Kendra, Chandra Shekar Azad University 
Regional Research Station. of Agriculture and Technology. 
Bharan. PO Bhojla. Kanpur 268 002 (UP) 
Jhansi 284 003 
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234. Training Organiser. 1984 
Klishi Vigyan Kendra. -do-
Dairy Farm. Vety. College. 
Mathura 281 001 

235. Training Organiser._ Vice-Chancellor, 1984 
Klishi Vigyan Kendra, Chandra Shekar Azad University 
Dariapur Farm, of Agricultural and Technology, 
P.P. Munsiganj. Kanpur 208002 (UP) 
Distt. Rai Bareilly 229 405 

236. Training Organiser._ 1989 
Krishi Vigyan Kendra, 
Tharion Farm. Fatehpur. -do-
Allahabad G.T. Road. 
Distt Fatehpur 

237. Training Organiser._ 1992 
Krishi Vigyan Kendra, -do-
Central Dairy Farm, 
Distt Aligarh 

238. Training Organiser,_ Vice-Chancellor 1983 
Krishi Vigyan Kendra, G.B. Pant University of 
Ranichauri, Agriculture & Technology. 
Distt. Tehri Garhwal 249 199 Pantnagar 263 145 (UP) 

239. Training Organiser,. 1992 
Krishi Vigyan Kendra. -do-
Rice Research,Station. Nagina,_ 
Dislt Bijnor 246 762 

240. Training Organiser, 1992 
Krishi Vigyan Kendra, -do-
Chandra Nagar. 
Saharanpur 247 001 

241. Training Organiser. 1992 
Krishi Vigyan Kendra. -do-
Badaun. 
Distt Badaun 243 601 

242. Training Organiser. G.B.P.U.A.T. 1992 
Krishi Vigyan Kendra. Kanpur 
243, Vikas Bhavan. 
New Collectorate. 
Raj Nagar. Ghaziabad 201 001 

243. Training Organiser, Director. 1985 
Krishi Vigyan Kendra. Indian Vety. Research Institute. 
Indian Vety. Research Institutee. Izatnagar 243 122 
Izatnagar 243 122 (UP) 
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244. Training Organiser,_ Secretary, ·fJ 1976 
Krishi Vigyan Kendra, Karrlla Nehru Memorial Trust, 
Kamla Nehru Memorial Trust, Sultanpur 228001 
Sultanpur 228 118 (UP) 
(UP) 

245. Training Organiser, Principal 1982 
Krishi Vigyan Kendra, Raja Balvant Singh College. 
Etah Tundla Road, Bichpuri, 
Awagarh 207 301, Agra (UP) 
Distt Etah (UP) 

246. Training Organiser, Vice-Chancellor, 1984 
Krishi Vigyan Kendra, Banaras Hindu University, 
Barkachha, Varanasi 110 005 
Mirzapur 231 001 (UP) 

247. Officer-in-Charge, Chairman, 1989 
Krishi Vigyan Kendra, Deen Dayal Research Institute,_ 
Jai-prabha Gram/Gopalgram, 7-B, Swami Ram Tirath Nagar, 
Deen Dayal Research Institute, Rani-Jhansi Road, 
PO Khargu Chandpur, New Delhi 110005 
Gandhi Park, Gonda 271 001 

248. Training Organiser,_ 1992 
Krishi Vigyan Kendra, -do-
Ganiwan, 
Distt Banda 210 206 

249. Training Organiser, The Director, 1992 
Krishi Vigyan Kendra, Allahabad Agril. Institute, 
Allahabad Agril. Institute, Naini, Allahabad 
Distt Allahabad 211 007 

250. Training Organiser, The President, 1992 
Krishi Vigyan Kendra, Leond Tel Area Develop. Soc., 
Sohna, Village & PO Sohna, 
Distt Sidharthnagar 272 1903 Sidharth Nagar (UP) 

251. Training Organiser, President. 1992 
Swami .Kalyan Dev Gandhi Polytechnic, 
Krishi Vigyan Kendra (Krishi Vidyalaya Society, 
Hastinapur, Hastinapur) Distt Meerut (UP) 
Distt Meerut 250 404 

252. Training Organiser, Vice-Chancellor, 1992 
Krishi Vigyan Kendra, GBPUA&T. 
Zila Panchayat Bhavan, Pantnagar (UP) 
Distt Rampur 244 901 
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West Bengal 

253. Training Organiser, Chairman. 1994 
Krishi Vigyan Kendra, Hindustan Fertiliser 
Durgapur, Burdwan 713 212 Corp. Ltd .. New Delhi 

254. Training Organiser, Vice-Chancellor, 1994 
Krishi Vigyan Kendra, VIshwa Bharti Shanti 
Sri Niketan, Birbhum 731 236 Niketan, Bolepur (WE) 

255. Traimng Organiser, Director, 1979 
Krishi Vigyan Kendra, Central Inland Capture 
Brackishwatr Experimental Fisheries Research Institute, 
Fish Farm, Barrackpore 743 101 
PO Kakdwip 743 347 
Distt South 24-Paraganas 

256. Training Organiser,_ Chairman, 1979 
Krishi Vigyan Kendra, Sri Ramakrishnan Ashram, 
Sri Ramkrishna Ashram. Distt 24-Parganas 
PO Nimpith Ashram (Sunderban) (WE) 
South 24-Parganas 743 338 

257. Training Organlser, PreSident, 1976 
Krishi Vigyan Kendra, Seva Bharti, Kapgari 
Kapgari, DISlt Midnapor (WE) 721 505 
Distt Midnapor 721 505 

258. Training Organiser, General-Secretary . 1983 
Krishi Vigyan Kendra, Sri Ramakrishna Seva Kendra, 
Ram shai , 

\ 
23, R.N. MukheIjee Road, 

Distt Jalpaiguri 735 219 Calcutta 700 001 (WE) 

259. Training Organiser, Executive Vice-Chairman, 1983 
Krishi Vigyan Kendra, West Bengal Comprehensive 
PO Sonamukhi, Area Development Corporation, 
Distt Bankura 722 207 6-A. Raja Subodh Mullick Square, 

Calcutta (WE) 

260. Training Organiser, President, 1992 
Krishi Vigyan Kendra, Kalyan P.O. 
Vivekanand Nagar, Vivekanand Nagar, 
Distt Purulia 723 147 Distt Purulia (WE) 

261. Training Organiser. Vice-Chancellor. 1992 
Krishi Vigyan Kendra. Bidhan Chandra Krishi 
Kalimpong, Vishwa Vidyalaya. 
Distt DaIj eeling 734 301 Haringhata. 

Mohanpur (WE) 
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Trainers' Training Centres 

1. Chief Training Organiser, 5. Chief Training Organiser, 
., 

Trainers' Training Centre, Trainers' Training Centre, 
NDRI, Kamal 132 001 CIFA, Kausalayagang Via 
Hazyana Bhubaneshwar 751 002 

Orissa 
2. Chief Training Organiser, 

Trainers' Training Centre, 6. Chief Training Organiser, 
ICAR Research Complex Trainers' Training Centre, 
for NEH Region, Prawn Culture Farm (CMFRI) 
Barapani 703 103 Narakkal, Cochin 682 505 
Meghalaya Kerala 

3. Chief Training Organiser, 7. Chief Training Organiser, 
Trainers' Training Centre, Trainers' Training Centre, 
CRIDA, PO Saidabad, Avineshilingam Institute for 
Santoshnagar , Home Science & Higher 
Hyderabad 500 659 Education for Women 
Andhra Pradesh Coimbatore 641 043 

Tamil Nadu 
4. Chief Training Organiser, 

Tramers' Training Centre, 8. Chief Training Organiser, 
CIAE, Shri Guru Tegh Trainers' Training Centre, 
Bahadur Complex, Indain Institute of Horticultre Research 
T.T. Nagar 255, Upper Palace Orchards, 
Bhopal 462 003 Bangalore 560 006 
Madhya Pradesh Karnataka 
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APPENDIX 17 

ZONAL COORDINATING UNITS 

1. Zonal Coordinator, Zone I 5, , Zonal Coordinator, Zone V 
Punjab Agricultural University Central Research Institute for Dryland 
Ludhiana 140 004 Agriculture 
(Punjab) Saidabad, Santosh Nagar, 

2. Zonal Coordinator, Zone II Hyderabad 500 659 
37, Belgachia Road (Andhra Pradesh) 
Erstwhile Bengal Veterinary College 
Calcutta 700037 6. Zonal Coordinator, Zone VI 
(West Bengal) Central Arid Zone Research institute 

Jodhpur 342 003 
3. Zonal Coordinator, Zone III (Rajasthan) 

ICAR Research Complex for 7. Zonal Coordinator, Zone VII 
NEH Regio~ Directorate of Extension, 
Umroi Road, JNKVV, 
Barapani 703 103 Jabalpur 482 004 
(Meghalaya) (Madhya Pradesh) 

4. Zonal Coordinator, Zone IV 8. Zonal Coordinator, Zone - VIII, 
Directorate of ExtenSion, Southern Research Station, 
CSA University of Agriculture NDRI, Adugodi, 
and Technology Bangalore 560 030 
Kanpur 208 002 (Karnataka) 
(Uttar Pradesh)_ 
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APPENDIX 19 

AWARDS 

AWARD 

Best Institution Awards (1995) 

Rafi Ahmed Kidwai Memorial 
Awards for Agricultural Research 
for the Triennium (1993-95) 

Fakhruddin Ali Ahmed Awards 
for Outstanding Agricultural Research 
in Tribal Areas for the Biennium (1994-95) 

Vasantrao Naik Award for 
Research Application in Agriculture (1995) 

APPENDICES 

AWARDEE 

Agricultural University 
PAU, Ludhiana 

leAR Institutes 
IARI, New Delhi 
CPRl, Shimla, CRlDA, Hyderabad 

Crop Improvement and Crop Protection 
Dr EA Siddiq 
Dr S NTiwari 

Horticulture Science 
Dr Sant Ram and 
Dr S S Negi (Jointly) 

Natural Resource Management (Soil Science, 
Agronomy and Agrqforestry) 
Dr N KTyagi 

Engineering and Technology 
Dr V M Mayallde 
DrJ C Katyal 

Animal Sciences 
DrND Khanna 
Dr AK Rai 
Dr S P Agarwal 
Dr V K Agarwal 
Dr P K Sanyal and 
Dr D K Singh (Jointly) 

Fisheries and Aquatic Sciences 
Dr K Gopakumar Panicker 

Social life Sciences and Home Science 
Dr R Sathiadhas and 
Dr K K P Panikkar 

Agricultural Sciences 
Dr Kumar Amrendra Singh and 
Mr Indra Prasad Pradhan 

Animal Sciences 
DrRB Rai 
DrS Senani 
Dr S P S Ahlawat 
Dr A K Bandyopadhyay 
Dr S Michael Raj 
DrMKPadhi 
Dr B S Rana and 
Dr Swaranlata Kaul 
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Jawaharlal Nehru Awards for Post
graduate Agricultural Research (1995) 

Crop Sciences, Crop Improvement 
including Biotechnology and Technology 

'# Dr V Dinesh Kumar 
Dr S Leena Kumary hi.'! 

''fE 
Crop Protection including Microbiology 
Dr A S M Varshadhara Wesley 

Soil Science and Natural Resource 
Management and Agronomy 

Dr R Selvaraju 
Dr Ramesh Kumar Sharma 

H orliculture 
DrD PKumar 
Dr Bhopal Singh Tomar 

Engineering and Technologies 
and Post-Harvest Technology 

Dr Saroj Kumar Nanda 
Dr P KGupta 

Animal Production and Veterinary Sciences 
Dr S S Mishra 

Fisheries 
Dr Kaushalya Kumari Naik ana 
Dr H Shivananda Murthy (JOintly) 

Social Sciences including Home Sciences 
Dr N Nagaraj 
Dr Bibudha Parasar 

Outstanding women Agricultural Dr (Mrs) Renu Khanna Chopra 
Scientist Award (1995) 

Best KVK Awards for the Biennium (1994-95) Gaddipalli Krishi Vigyan Kendra, Nalgonda, 
Andhra Pradesh 

Outstanding Extension Scientist/ 
Worker Awards for the Triennium (1993-95) 

National Awards for outstanding 
Teachers for the Biennium (1994-95) 

306 

Krishi Vigyan Kendra, NDRI, Karnal, Haryana 

Agricultural Extension 
Dr 0 Somasundaram 
Dr M P Srivastava 

Fisheries Extension 
Dr (Mrs) 0 Krishna Srinath 

Prototype Production 
Dr K C Bhardwaj 

Dr S KArora 
DrY Rathaiah 
Dr Mahendra Pal Bansal 
Dr (Mrs) K Saroja 
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ACIAR 

AHRD 

AHRTD 

APAARI 

APSA 

ASSVT 

AVRDC 

AVT 

BIPM 

BSPP&SA 

CABI 

CCS HAU 

CGIAR 

CGPRT 

CIMMYT 

CMS 

CRR 

CZ 

DTI 

ELISA 

EMBRAPA \ 

ETL 

FYM 

GOT 

I CARDA 

ICBR 

ICGEB 

ICIMOD 

IClARM 

ICRISAT 

ICSC 

IfPRI 

lIMI 

ACRONYMS 

ACRONYMS 

Australian Centre tor InternatIonal AgncuItural Research 

Agrtcultural Human Resource Development 

Agricultural Human Resource and Technology Development 

Asia Pacifle Asssociahon of Agrtcultural Research Insbtutes 

Asia Pacific Seed Association 

Advdllce Sweet Sorghum Vanetal Trial 

Asian Vegetable Research and Development Centre 

Advance Varietal Trial 

Biocontrol based IPM 

Bnbsh SocIety tor Plant Pathology and Systemabcs Association 

Commonwealth Agncultural Bureaux International 

Choudhary Charan Singh Haryana Agncultuml University 

ConsuIt:abve Group on International Agricultural Research 

Regional Co-ordination Centre tor Research and Development of Coarse 
Grains, Pulses, Roots and Tuber Crops In the Humid Tropics of Asia and 
the Pacinc 

Centro Internailonal de Meformento de Maizy Trigo 

CytoplaSmic Male Stenle 

Controlled Release Formulations 
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