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Foreword 

Soil erosion is an age - old problem. However , it impact ha been felt in the 
recent past due to enormou increase in population, deforestat.ion and in rea ed demand 
for food, fuel, fodder and fibre. AI 0 after independen '.;e, numb..!r of multi -purpo e 
re ervoirs have been con trucled for irrigation and power producti n. It \ it reali . ed 
that these structures, constructed at enormous c t, were being silted up due to the high ratc 
of erosion taking place in the catchment areas. Recognizing thi , the Government of 
India started a chain of Soil Con ervation Re earch Centre in the different agro-climutic 
regions in 1950s. Most of the e Centres have now been in existence for the la t 25 years 
and they have accumulated a lot of research information in oil and water con ervation for 
different agro-c1imatic regions. Simultaneously, Government of India has al 0 taken up 
execution of oil and water con ervation programme in farmer " fields and cn rmou" 
funds have been expended in various Five Year Plan s for this purpose. However , 
commensurate benefIts have not been realized, the main rea on being that ufficient 
advantage ha s not been taken of the research while planning oil and water conservation 
works . Apart from the different Soil and Water onservation entres, the several 
Agril:ultural Univer ' ities in the cou ntry have also contributed to build up research 
information on soi l and moisture con ervation. There was a long felt need for better 
coordination in this regard among the research scienti t engaged in soil conservation and 
the development department as well as the admini . trators aDd policy makers. 1t is a 
matter of gratification that the Central Soil and Water Con ervation Research and Training 
Institute, Dehra Dun and R<'search Centre, Bel1ary have thought it fit to bring together all 
these concerned agencies on a com mon platform to take stock of things and arrive at 
suitable and agreed so lution s for variou problems faced in the farmers ' fields with regard 
to soil and water conservation. Th e present panel di cussion is a result of such a thinking 
and the deliberation are presented in the following pages . In this connection, I wish to 
congratulate the organizers for their tim ely action. I am ure that the contents of this , 
publication be found useful by all concerned. 

Bangalore, 
August 28, 1981. 

R. DWARAKINATH 
Vice-Chancellor, 

Univer ity of Agricultural Sciences 
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Problems of oil ero ion and low production in the emi arid red a nd 

black soils continue to e ist over va t tract , event hough we ha e with 

us the neces ary technology to overcome them . Soil Conser ation Re ar'h 

Centres at Bellary a nd Hyderabad have de eloped uituble technologie. for 

arresting the menace of soil ero ion and conser ing moi ture. Beside , a 

et of viable practices for improving th e overall producti n i a l 0 available fr m 

the Agricultural UniveLities , oil Conservation Research Ccntre. a nd A ICRP 

for Dryland Agriculture, Hyderabad. It was the refore fdt very necessary 

to have a panel discus ion a mong the scientists , extension workers and 

policy makers to identify suitable and mutually acceptable practice f r 

efficient conservation and eXp1 (}i:tt\ t~~ n of the two va luable rcsour e , namely 

soi l and water. 

Various technologists and economi sts from different institutions 

participated in the di cu sions. The reco mmendations that have emerged 

need careful co nsidera tion and i Illp I ementa tion. This type of a pane I 

di cussion is tiL t of it s kind to deve lop technica l manual for the Stale of 

Karnataka in the fir t instance and later on for adoption on all India ba s i ~;. 

1t is hoped that such kind of panel di scuss ions will be regular and periodical 

to have better linkage betwl.!en re ea rch and extension activitie . 

My tha nks are due to Dr. M . S. Rama Mohan Rao and hi s 
colleagues and sta tI of Directorate of Resea rch, U AS , Banga lore, for the 

interest they took in organizing this panel di scussion . I expres my grateful 

thanks to Dr . R . Dwarakinath , Vice-Chance llor, UAS, who was a guiding 

force in organ iz in g the panel di scussion. 

Bangalore 

August 28, 1981 

K. KRISHNAMURTHY, 

Director of Research 

University of Agricultural Sciences 
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Inougural Se8sion 

Chairman 

Rapporteurs 

Dr. R. DWARAKINATH 

SRI S.CHITTARANJAN 

Dr. V. S. PATIL 





Sun.n.ary 

r. ,tHE se sion started with a welcome 
address by Dr. K . K rishnamurthy, Director 
of Research. Univer ity of Agricultural 
Sciences, Bangalore. While welcoming the 
gathering, Dr. Krishnamllrthy pointed out 
the need for oil and water con ervation 
measures for restoring the soil p :oductivity 
and hence the importan.::e for developing 
the package of practices enumeral ing 
proper land use in red a well a black 
soils under semi arid conditions. 

Dr. D. M. Nanjllndappa, Secretary 
(Planning), Govt. of Karrs 'aka. inaugu­
rated the panel disculision. In his inaugural 
address, he pointed out that due to 

ecologi-:al imbalances and lack of scientific 
management of ctttchmcilts of major resr r­
voirs, the soil and water conservation 
problems became severe. He further stated 
that soil and water which are our precious 
resources should be conserved and if they 
are allowed to be lost without proper check, 
the production levels would go dO\\Jl. 
Hence, research has to be continued to 
understa.nd the implit-ations of _oil and 
water loss and also the benefits that acc.:rue 
from their con_ervation . He further reite­
rated that apart from the technical results 
achieved, these have to be translated to the 
farmers' fields in a just and acceptable 
manner, In orde.r to t ide over the present 
enSIS, planning is also essential. He 
opined that the problem has to be tackled 

in an integrated manner and the co rdi­
nation between scientists, e tension agencies 
and the planners i sine-qUO-lion. Alongwith 
proper soil and water conservation, pro­
vision should also be made for reclamation 
of unproductive soils . Lastly, he men­
tioned that presently there i certain lacuna 
in planning which is preventing us from 
reaching the goal. 

Dr. R. Dwarakina th , Vice-Chancellor, 
University of Agricultural Sciences, 
Bangalore, released the bulletin on "25 
years of research on soil and water 
conser ation in emi arid deep black soils" 
published by Central Soil and Water 
Conservation Research and Training 
Institute, Dehra Dun, as monograph No.1 
of the research work carried out at the 
Soil Con ervation Research Centre, Bellary, 
durirg the period 1954 to 1980. 

While releasing the bulletin, Dr. 
Dwarakinath expressed his happiness for 
having chosen the occasion where ~cientjsts, 

extension workers and planners had gathered, 
as its distribution among the three groups 
would help in better understanding on the 
problems in soil and water management. 
He further pointed out that dependence on 
rainfall is very great in Karnataka and as 
such, greater attention should be paid on 
improving water harvesting technology and 
identifying methodology for its recycling 
in the event of failure of rains. 



Panel Discussion 

ig. Dr . R. Dwarakinath, Vice - hancellor, U . A. , " 
releasing 25 years' Research bulletin, 

He requested the partIcIpants to give 
importance to (he following points: 

translation of technology so that it 
may be useful to farmers; 

identification of fmther area of rese­
arch that could be carried out at 
various research stations; and 

formulation of programme for the 
post-graduate student to undertake 
research in this important field. 

Mr. V. C. Katti, Director of Agri­
culture, Bangaior , presented the key note 
address on "Present sta t_us of soil and 
water conservation measures in black and 

red soil ". In his addre s be very clearly 
brought out a to how the soil conserva­
tion measures that tarted on a small scale 
mainly as famine relief work has now 
attained the status of national importance. 

It has been sugge ted that the present 
practice of contour bunding In black soils 
to some extent failed due to following 
strict contours, improper ections and 
inefficient waste weirs resulting in breaching 
of bunds. However, in case of red soils, 
he expressed that contour hUllding has 
been successful. At the end, he suggested 

- that the research needs to be continued in 
identifying proper soil and water conser-
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vation measur.!s for deep black soi l<. In 
this connection. he appreciated the ongoing 
research work on con et:vation ditches at 
Soil Con ervation Resear.:: h Centre, DelJary. 

Dr. K . G. Tejwani, Director. Central 
Soil and Water Consenation Research 
and Training Institute. Dehra Dun, presen­
ted a key note address on .. Soil and Water 
Conservation measures In 1980s· '. He 
brought out the significant research achieve­
ments during the 1970s and identified 70s 
as a decade of build up of infrastructure 
and generating technology which ha pa ved 
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way for the 1980 to be a decade of water­
bed management. He pointed out that in 

1980 we have to give more mphasis In 
organising re earch programme with refe­
rence to soil and water conservation on 
all research farms as well as in transferri ng 
the technology. 

The session ended with ote of thanks 
by Dr . M. S. Rama Mohan Rao, Officer­
in-charge, Central Soil and Water on er­
vation Research and Training Institute, 
Research enlre, Bellary. 
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In,augura' Address 

D. M. Nanjundappa;$ 

am happy to have the opportunity 
to inaugurate the "Panel Discussion on 
Soil and Water Conservation measures for 
different oils" 

Soil erosion in India has been severe 
for centuries but its importance on national 
economy has been felt only in the recent 
past. The ever increasing demand for food 
has resulted in over-exploitation of the 
natural resources by extending agriculture 
into marginal and sub-marginal lands. In 
our anxiety to produce more of hydel 
power and promote forest based industries, 
we have allowed large scale denudation of 
forests. No compensatory forestry, in the 
real sense, has been attempted. This has 
not only reduced the forest areas but also 
accelerated the process of soil erosion. This 
in turn, has resulted in soil los es to the 
extent of 12 to 43 tonnes / ha / annum in 
black soils. Similarly, soil losses to the 
tune of 4 to 10 tonnes / ha / annum seem 
to be taking place from red soils. Such 
high losses could be traced to adverse 
climatic conditions, rugged terrain, heavy 
land use a nd deforestation programmes. 
Absence of plant cover on the soil during 
major part of the year due to prevalence of 
dry climate in the semi arid region where 
black and red soils occur in large propor-

tions, aids soil erosion. Crop yields from 
eroded lands are generally below the 
economic level of production even with 
heavy doses of chemical fertihlers. Research 
results have revealed that it takes con­
siderable time and huge costs to restore 
the soil productivity in situations where 
top soil is removed. 

There is no econom ical substitute for 
adequate soil and water conservation mea-
ures. Under such circumstances, reali­

sing that anything done on contour helps 
to conserve soil and retain rain water, 
contour bunds are recommended. The 
Government is spending huge amounts on 
contour bunding which has become syno­
nymous with soil conservation. However, 
the benefits are not commensurate. Indeed 
doubts are being expressed by many experts 
about the suitability of present practice of 
hrmdillg as the bunds are breaching quite 
often, creating fresh gullies either due to 
ireffective waste weirs and / or instability 
of hUllds. It has now become more clear 
that it is not pos Ible to retain or 
conserve all the rainfall where it falls and 
the excess runoff has to be taken out and 
stored in small tanks for reutiJisation at a 
later stage or for charging the ground 
water. I understand that Central Soil & 

• Secretary to Govt., Planning Department, Vidhana Soudha, Bangalore. 
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Water Consenution Research & Training 
Institute, Research Centre, Bellary; All 
India Co-ordinated Research Project fot 
Dry land Agriculture Hyderabad and 
University of Agricultural Sciences, Ban!­
alore , have done considerable work in this 
direction and have come out with a 
recommendation that drainage type of 
terraces with grass waterways connected to 
farm ponds offer great scope in reducing 
soil erosion and edimentation of resenoirs 
and help to stabilise agriculture, part ic ul ­
arly in area of subsistence farming . It 
may be recalled here that the World Bank, 
in its evaluation report , recommended 
graded bllnds with waterways should be 
followed for soil and water conservation in 
deep black oils. 

So far, Ollr approach ha been one of 
patch work type and it ic; hi gh time we 
took a comprehensive approach. Soil 
conservation should be treated as the most 
important segment of re-establishing and 
maintaining the ecological balance between 
man and nature. It is to be reiterated 
that soil conservation starts and ends with 
good soil and farm management. The 
tendency to divorce soil conservation from 
farm management in cons:rving our natural 
resources should be eliminated, since this 
has resulted in expensive physical work 
without any regard to the integrated app­
roach which could save large investments 
an:! bring larger benefits to the farmers. 
Co-operation and coordination between 
departments engaged in soil and water 
conservation is a sine - qua - 11011 in any 
integrated system of soil management. 
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There cannot be a ~i ngle olution to 
our problems of oil ero. ion. We have to 
iderttify solutions based on thc ocio­
economic conditions and problem of oil 
erosion which are location pecific . There­
fore, continuous re earch in thi field is 
essential. Towards this end, the extension 
agency should also give a feed back for the 
research. For this to happ::n. it i ncce $­

ary to know the extent of the prohlem. the 
type of practices followed. whether what is 
done now is adequate, and what more 
needs to be done? Jt is gratifying to note 
that the present panel discussion is cover­
ing a II these issues and it is my hope that 
this workshop will spell out precisely what 
should be our future approach towards 
soil and water conservation. 

It may be of jnterest to know that in 
a State like Karnataka • • measures have 
been initiated for implementing a pro­
gramme of comp~nsatory forestry in areas 
which have undergone large scale denud­
ation of forest wealth, resulting in creating 
ecological imbalance apart from heavy soil 
erosion . Perhaps. special attention is 
needed to ensure that all catchment areas 
are covered by afforestation programme to 
keep soil erosion under check. 

In our package programme, land and 
soil management practices for resource 
development for realising better yields have 
not found a place. The present panel 
discussion with foclIs on this aspect seems 
to be first of its kind and I, therefore. 
congratulate the organisers for the lead 
they have taken. 

] wish the deliberations every success. 
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Present status of Soil and Water Conservation 
measures in Black and Red Soils· 

V. C. I<atti 

HOUGH the concept of soil and 
water conservation is relatively recent in 
the west, it wa well understood and found 
as a regular practice in Indian agriculture 
since time immemorial. This is evidenced 
by bunds con tructed of stones and / or so il 
across the steep slopes in Konkan region of 
Western Ghats. Also to support the fact 
that soi l conservation measures are nOl 
new to Indian agriculture, reference is 
made to the literary work of a Lingayat 
saint of the 18th century . Nagabushana 
Ghanamatbada Arya Shivayogi of Bijapur 
wrote a volume named , .. Krishidhyana 
Pradeepike ", in the y ar 1879 . Tills book 
detailed the oil conservation measures 
that were in vogue at that time. Most of 
the technique and practices advocated in 
this work, hold good even today. Another 
startling revelation is that the loss of top 
soil, if the land is left unprotected, has 
been meticulously e timated and expressed 
in number of cartloads. If this is conver­
ted, it is very close to the 10 s of soil by 
erosion ex pres ed in tons by re ear~h at a 
much later date. 

The first involvement of the Govern­
ment, in undertaking cientific measures 
for soil conservation and in the impro e-

ment of fertility and productivity of the 
soil in India can be tra ced back to the 
year 1907, when Sir Edward Bu.;k, K C S I 
Ltd ., ubmitted his report on "The 
control and utilisatIOn of rivers and 
drainage for fertilisation of land and 
mitigation of Malaria ". 

This report was considered by the 
Government of India at the Agriculture 
Conference held at Kanpur in 1907 and 
necessa ry action was taken in informing all 
provincial ( State) Governors, of the reco­
mmendations made by Sir Edward Buck in 
his report. He suggested the flooding of 
land, drainage and silt arresting for impro­
ving fertility of the soil in plains and by 
arresting silt in h illy regions . Th is system 
was termed as, .. Bonificazione " the name 
of the same technique adopted in Italy at 
that time . 

Mr. J . P. Orr, Collector of Ahmed­
nagar distri.:t, was the first to take action 
in the implementation of field work on 
the "Bonificazione System" . He also 
tressed that entire catchment should be 

treated from ridge to valley. So, this 
proves that the concept of .. Watershed 
Treatment" was well understood as early 

• Key note address delivered by the Director- of Agri:ulture, Dept. of Agriculture , 
Bangalore. 
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as in 1907 though the actual mea ures were 
still in the rudimentary form. Another 
important factor was that oil con ervation 
and land impro ement works were even 
then recognised as famine relief works. 
However, the interest on soi l and water 
conservation abated uddenly after the 
Government undertoo" some major 
irrigation works in Ahmednagar di trict. 

Between 19I C-20, Mr. G . F. Kealing , 
Director of Agriculture of the erstwhile 
'tate of Bombay undertook experiments on 
contour bUilding on the experimental farms 
at Poona , Dharwad and Gadag. In the 
year 1921, Mr. T. Gilbert, Deputy 
Director of Agriculture (Southern Division) 
Bombay state published a pamphlet entitled 
•• Field embankments" . He recommended 
low oroad bw.ds or terra;es to be .;om,tru­
cted on contour, so that crops cou ld be 
grown on them . 1 n A lIgust 1922, a post 
of Embankment Officer was created 
specia Ily for the ollthern Division whose 
job included prepara tion of plans and 
estimates for field embankments and gene­
rally advise farmers for land improvement. 
The farmers had to constflict the embank­
ments from their own r.?sources or raise 
money on .. tagu lli loans". With the 

creation of po t of the Embankment 
Officer, the first pha e of bUilding work on 
a large scale began . At the end of 1925, 
Mr. C . O. Lowsley, a Sup:!rintending 
Engineer was entrusted with the investi­
gation of minor irrigation works as a 
means for combating and protecting agri­
culture against famine. Mr . Lowsley. in 
addition to preparing plans for minor 
irrigation work.s, prepared plans for land 
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improvement \\ork on considerably large 
cale and prop ed th m to Government 

and Co-operative organisations for imple­
mentation, where the capital would Ie 
raised from Government in the form of 
ragavi loan . The Government of Bombay 
created two more po. t of BIlI • .Jillg fficer 
in 1927 to prepare plan for land impro\,c­
ment which included. terracing and 
construction of field embankment costing 
between Rs . 100/- and R . 5000/- and 
advi e agriculturists in undertaking these 
works from their own re ource . 

Though the Governm en t was involved 
in the preparation of Land Improvement 
Scheme and advising agricult urists, In 
general. there wa no fi nancia I involve­
ment on the part or Government. The 
fir t strong plea fM financial involvement 
of the Government was made by Dr. Mann, 
Director of Agriculture. Bombay State to 
the Roys I Comm ission on Agr icu Ilure in 
India in 1927. He argued that land 
improveme nt schemes. not only bene(i((ed 
the land owners hut conse rved the rich top 
soi l which was lin important national 
resource. He strongly recomm ended that 
the Government ought to take lip dennite 
financial responsihility and pay a definite 
part of the cos t of land improvement works. 
Mr . V. H . Naik, Collector of Bijapur 
~upported Dr. Mann ',> recommendation 
stating that a series of W ads (field embank­
ments) properly .::onstructed, not only aid 
in the retention of rain water but abo 
prevent loss of top soil due to ero ion. He 
said that this would ensure at least some 
crop yields in years of deficit rainfall and 
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definite increase in yields during seasons of 
good rainfall. 

Rao BahaduT S. S. Salimath, Deputy 
Director of Agriculture(Southern Division), 
Bombay State In his replies to the question­
naire of the Royal Commission, supported 
Dr. Mann's recommendation. He sugges­
ted extended technical advice and long 
term loans to achieve this goal. He also 
estimated that hunding increases yields 
up to 20%. 

Mr . V. H. Naik, in addition to crusa­
ding for land improvement works, was also 
instrumental in establishing the •• Wilson 
Anti Famine Institute" at Bijapur, which 
turned out a lot of valuable work in the 
field of bunding in Bijapur district. 

At thi juncture it was felt necessary 
to educate cultivaton and sons of farmers' 
regarding the benefits of bUilding and to 
accord training in the field. With this in 
view the first " Bunding Training Class" 
was opened in 1929 at Barsi . Constant 
experiments on contour bunding were also 
taken up at the Dry Farming Research 
Stations at Sholapur and Bijapur from 
] 930 and a t the same time t he American 
type of broad base terraces were constru­
cted at Marewad, Annigeri and Bijapur on 
an experimental basis. Also , broad base 
terraces were con tructed by cater-pillar 
tractors under the aegi of the Burma-Shell 
Company at Mundargi in Dharwad district. 

BUilding activities were intensified from 
1935 and the need for trained hands became 
acute. To meet this need for trained 
personnel, the Agricultural Engineering 
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Section of the Agricultural College, Poona, 
started offering training classes on bunding. 
With the formation of the first popular 
Ministry in 1937, bundillg received great 
impetus and was intensified on the field 
with the result Bunding Training Classes 
were opened all over the province of 
Bombay at selected centres. 

In 1939, the Government decided , 
that, as bUilding constituted an integral 
part of Rural Development , to transfer all 
hunding and land improvement schemes 
from the Department of Agriculture to the 
Rural Development Department. This 
change can be treated as the beginning of 
the second phase in the history of large 
scale bunding. As we will see later , the 
second phase can a Iso be treated as one of 
the most formative phases which aided in 
the sophistication of contour bunc/ing 
technique . 

By the end of J 940, a scheme for 
Btm(!i ng and Dry Farming Survey and 
Development was sanctioned with the 
objective of taking up bUilding and dissemi­
nation of dry farming tecbniques. The 
major difference was that emphasis was 
p laced on taking up bunding work on 
bUIlding units i . e., small watershedsi 
catchments and sub-catchments in their, 
entlTlty. Small projects covering 200 acres 
and more of entire sut-catchments were 
termed as" Block Bunciing Projects" and 
projects covering more than 500 acres were 
calJed as "Village Develo.pment Projects". 
The field implementation came into effect 
during later half of 1941. 
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At the end of 1941 , Mr. R. P. Dalley 
and Mr. V. A. N . Sansman , Ofllcers of the 
Forest Department and Messr. 
M. S. V. Rama Rao and M. K. Shirole of 
the Agriculture Department were deputed 
to Punjab to study the Soil Conser alion 
measures practiced in the foot hills of the 
Himalayas. Mr . R . P . Dalley furnished 
a report on his return which was considered 
at a conference of the Commissioners. It 
was concluded that the problems of soil 
erosion were of such magnitude that it wa 
felt necessary to streamline the executive 
staff into a soil conservation se rvice on the 
same lines as in l Jnited States of America . 
As a result of economic tringency due to 
second World War , the proposal of 
creating a Soil Conservation Service could 
not be considered on its merit. As an 
alternative the Commissioncr to the 
Government of Bombay recommended that 
a departmental board consic;tin g of Divis­
ional Commissioners. Director of Agricul ­
ture , Chief Conservator of Forests and 
Superintending Engineer of the 'rrigation 
Circle (Deccan) should meet periodically 
and review the work done on Soil Conserv­
ation and plan the future course of action . 

When hundillg is taken up on 
catchment basis, problem of non-cooper­
ation from some of the ryo ts whose lands 
were included was met with. To overcome 
this obstacle the Land Jmprovement 
Schemes Act of 1942 was enacted. This 
Act provided that execution of Soil 
Conservation measures ::ould be taken up 
if two thirds of the ryots involved gave 
their voluntary consent. It also provided 
for recovery of the cost of works and for 

9 

maintenance and repairs ub equenll 
Thi Act , we can mention wa a precursor 
to the Karnataka Land Tmpro ement Act 
of 1961. 

With the e pan ion of bUlldillg activity 
the departmental infra tru ture kept 
growing in proportion and n po t of Deputy 
Director of Agriculture was created for 
Land Development. 

At the arne time there occurred a 
development of great significance. A urn 
of R . 7 lakh wa donated by Sir II row 
Wadia with stipulation that the interest 
accrued upon the same should be utilised 
for rura I development works viz .• sinking 
of wells, minor irrigation projects, soil 
con ervation. adoption of sc ientific dry 
farming. soil management and establish­
ment of demonstration centres. The 
Government of Bombay added a sum of 
Rs . 5 lakhs to this deposit and instituted 
the Sir Cusrow Wadia Trust Fund to erve 
the above mentioned purpose and to take 
up village Development Projects. As 
conlour / un.ling fel l within the purview of 
the Trust 's objective. the land owners 
involved in hundill~ projects started getting 
subsidies ranging from Rs. 3/- 10 Rs. 5/­
per acre . This development indicated that 
awareness began to creep into the Govern ­
ment' towards Its financial responsi bility 
and recognition of the need to subsidise 
Land Improvement Projects. 

1n the later part of 1942, a severe 
famine occured due to lotal failure of 
monsoon in the districts of Bijapur, parts 
of Dharwad and Belgaum. Bunciing work 
was resorted to as an important famine 
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relief measure besides other works viz., 
road work, metal breaking etc. Though 
the Collectors recommended that bunding 
works were to be totaJJy financed by 
Government as famine relief, the Govern­
ment refused to undertake total financial 
responsibility but compromised by accepting 
to sub idise a sum of Rs . 14/- per acre, 
provided that this sum would be reduced 
by like amount if any ubsidies from Sir 
Cusrow Wadia Fund or from the Wilson 
Anti Famine 1nstitute, Bijapur, were 
received. 

Famine relief works were continued 
upto end of 1944 though officially famine 
ended in late 1943 . However, the speed 
of bundi/lg was not reduced even later as 
1 he ex-servicemen had to be provided 
civilian employment after the cessation of 
war. During 1944- 45 to 1946- 47 lot of 
hUllding work was done, espe ... ially in 1946 
when famine re-occurred. Bund;IIg was 
then so much expanded that work was 
being taken up without advance planning. 
Staff had a Iso increased to uch an extent 
that it was felt necessa ry to create a post 
of Director of Land Improvement and a 
temporary post of Additional Director of 
Land Improvement. 

The study of the techniques adopted 
during 1942 and 1946 indicates that btmdillg 
was taken up on .. strict contours", 
without advance planning and work was 
taken up by direct contouring. A combi­
nation of these factors resulted in the hrmds 
being extremely sinuous which cau ed severe 
inconvenience to agricultural operations. 
10 spite of adherence to permissible devia-

Pane) Discussion 

tions, errors in levelling could not be 
eliminated. These deviations and errors 
caused breaches in the bunds and gully 
formation in the lower regions and scouring 
of bunds laterally. Another important 
lacuna in the technique was the failure to 
provide waste weirs to dispose off excess 
runoff in the zeal to conserve all the rain 
water, indicating lack of consideration of 
rainfall intensities. Further, the bund 

sections adopted were not backed up by 
sufficient research data for different 
locations. 

All these short comings contributed in 
creating an uproar amongst the ryots and 
complaints from all quarters started 
pouring in to the Government and a strong 
anti-buntling feeling was generated. All 
this upheaval culminatf'd in the institution 
of a Land Improvem p.nt Inquiry Committee 
in August 1946 consisting of : 

Mr . v. S. Bhioa , Commissioner S. D. 
a Chairman; 

Dr. N . V. Kanitkar, Retd. Chief 
Investigator, Dry Farming Research 
Scheme, Sholapur; 

R. B. Bidari , Chief Minister of 
Andhra State; 

Rao Saheb V. C. Pavate, D .D.A.(SD), 
Dharwad ; and 

Mr . W. X. Mascernhas, Jt. Secretary 
to Government, Reconstruction 
Department as Secretary. 

The Inquiry Committee examined 
the matter in detail and interim reports 
were furnished from time to time and 
suitable action was taken by the Govern-
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ment on the e report. The final report 
of the Committee was ubmitted to Govern­
ment in April 1947 after much careful study 
of the evidence and cro s examination of 
witne se . 

It recommended the de ign and inclu-
ion of waste weir for su rplussing excess 

runoff and pre,enting water stagnation. 
Smaller section bunds (i. e. 8-10 sq. ft. ) 
were suggested for coarse and gravelly 
soils and larger section hUllds (i . e. 10- 16 
sq . ft.) for medium deep black soils . For 
deop black soi ls, broad base terraces of 24 
sq. ft. ection were recommended with 
gentle slope on the upstream to facilitate 
cuJti ation on the slope of the blind. 

With regard to alignment of bUilds. 

strict contour bUilding could be avoided to 
eliminate the sinuosity of hlmds . Contours 
could be eased and made as straight as 
possible with permissible deviations . Bunds 

are to be strengthened at t he points of 
deviation in gu lly so as to maintain the top 
level. The committee a lso recommended 
that each bUllding project was to be treated 
on its own merit s and the bund· alignment 
planned before hand , after sufficient con­
su ltations with the '.1'01 .\' imolved. Dry 
farming practices vi= .• contour cultivation, 
strip cropping, land levellin g in the inter 
terraced area between bunds etc., were to 
be disseminated amongst the farmers so as 
to accrue the fullest benefits of contour 
bundillg. Further, some amendments to the 
land Improvement Schemes Act, ) 942 
were suggested to make it more stream­
lined and advised the Government to wind 
up the land Improvement Department 
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and rename the bUilding ection a the Soil 
Con ervation eClion under the admini­
strative control of th Department of 
Agriculture . 

]I \ a with the publication of the Land 
Improvement Inquiry committee report 
that treamlining of soil conservation 
followed and more emphasis was placed Qn 
the role of both the Government and the 
individual land owner in conserving the 
man's most valuable resource , SOIL. 

After Independence. soi l conservation 
slowly but steadily grew in importance and 
a number of training centres impardng 
training in Soil Conservation to different 
strata of field functionaries and executives, 
!.prang up a ll overthecountry. A number of 
Central oil Conservation Research, 
Oemonstration and Training Centres were 
estab li shed by the Government of India in 
different regions for taki ng up research on 
so il conservation measure sui table to the 
areas i. P., red soils, hilly region and 
high rainfall tract, scanty rainfall tracts, 
black soi ls etc., a nd va luable research 
work is being done a t these centres. 

Soil conservation started getting he 
attenfion of the Planning Commission. 
'" ith recognition for maintaining the 
ecologic,!1 balance and I hereby achieve 
flood retardation , soi l conservat ion came 
into limelight. In addition to the esta­
blishment of various resear:h centres, 
consideraole large budget al lotments were 
made both al the Centre and States 10 take 
up soil conservation measures on a large 
scale. 
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1 n the late 1950s and the early 80s, 
si ltation of mUltipurpose reservoirs resulting 
in reduction of their storage capacity, 
necessitated the Government in taking up 
ca tchment protection work on war footing. 
Soil conservation measures and a ffo restat jon 
works were taken up in the catchments of 
river valley projects on large scale and the 
infrastructure along with budget provisions 
p.rew proportionately. This work is conti­
nuing today at a much accelerated pace in 
all the catchments of major irrigation 
projects all nver the country, with n ma iOT 
share of financial responsibility by the 
Government of india. 

Further, the frequent inciden:e of 
floods and the resultant havoc focussed 
the attention of the planners on the magni­
tude of the prohlem of soil erosion. The 
concept of watershed mana,l!cment was 
reviewed and brought under implemen­
tation with some modifications. The accent 
now is on integrating all ~the activities of 
various develo"menta I departments viz., 
Soil Con~ervatjon, Aj:lriculture, For ~t, 

Public Works J-lorticult llre, Animal Hus­
b1.ndry, Sericultme, Fisheries etc., for all 
round devel" pment of the region on 
watersh ed basis. 

With the proliferation of ~oil conser­
vation works all over the country, the 
various soil conservation mea~ures have 
undergone modifications and improvements 
to suit the conditions of soils. slope groups, 
rainfall ('TC., in different region . Most of 
the techniques such as contour hundjng, 
terracing, arrest ing of runoff and silt by 
construction of farm ponds, gully plugs 
etc., ha e been modified over the years to 
suit iocal _onditions. 
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Graded blmding was another te:::hnique 
evolved over the years and proved success­
ful in some regions. However , it could 
not get wider application due to obstacles 
such as, the need for common drainage for 
surplussing runoff, the problems of small 
holdings and proprietary bunds interfering 
with the planning and execution of bunds 
on grade. 

However, the experient;e over the 
years indi:::ates that red soils due to their 
inherent characteristics have proved respon­
sive to almost all techniques of soil conser­
vation measures. Contour hunding, land 
development by Contour Bundinl( Scheme, 
terracing, ,graded hunds. check dam s eTc., 

were found suitable in red soil tracts . The 
myth that red soils are not suitable for 
farm nonds to collect runoff water is 
proved wrong as number of farm ponds 
con~tructt'r:1 in the red soi ls of Kolar district 
are functioning well. 

Ma jor obstacles faced in the adoption 
of oil conservation mea ures in red soil 
tracts are of administrative and legal nature 
such as small and fra ,gmented holdings, 
proprietary boundaries not conforming to 
contours as per plans of soil conservation 
measllre~. rather than lack of techniques . 
Fven in <;uch cases. check bunding or field 
hftnding followed by general smoothening 
of the land against the bunds have proved 
to be effective in reducing soil losses. 

The black soils, however , are different 
altogether. Due to high content of clay, 
l.!igh erodibility and poor infiltrarion, 
these soils have always proved to 
be problematic and non-responsive to 
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different soil con ervation mea ure . 
Shallow a nd medium black soils have 
re por.ded comparatively better than deep 
black soi ls to measures like contour 
hunding. graded bunding etc., with Ii burd 
section of 12 to 16 sq. ft. Though the 
problem of settling of bunds could be 
overcome. the problem of stagnation of 
water against the bunc,'s could not be alto­
gether eliminated inspite of provision of 
waste weirs. 

In deep black oils the problem of 
cracking and settling nature of so il s wa~ 
overcome by adoption of bunds of "cry 
large section i. e., upto 24 sq. ft. However . 
the problem of water sta gnation could not 
be totally eliminated. As such, the pro­
blem of evolving a suitable measure for 
soil conservation in deep black soi ls is being 
tudied assiduously at var ious research 

centres. 

However, I am happy to ay that there 
is a gleam of hope on the hori7on for a 
solution to this problem in the near future 
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n Mr. U. S. Patnaik, an Ag.ricultural 
Engineer, ha been c ndu ting re earch on 
'con ervation ditch ' at the Central Soil 
and Water Conservation Re earch and 
Training In titute. Research Centre, BcHury. 
The e ditche can be de. cribed as inv rted 
bUIlds and are spaced in a staggered manner 
along the contours. The respon e of these 
ditches ha shown encouraging result and 
it large scale application on the farmers' 
field i to be tried out and may apparently 
find a niche for it elf in the field of Soil 
Conservation especially in black soils after 
undergoing suitable modification for adop­
tion on large scale, if neces ary. 

Hence . in conclusion it can be stated 
that oil conservation programme which 
wlrted on a mall scale mainly a famine 
relief work has now attained the status of 
national importance and thousands of 
1 ra incd personnel and hundreds of re earch 
~cie nti s l~ are striving 10 conserve nature's 
most important gift to mankind, THE 

SOIL. 



Soil and Waler Conservation In 19805· 
K. G. Tejwani 

·T HE beginning and the end of a 
decade is an important landmark in the life 
of individuals as well as institutions. The 
beginning of a decade looks ahead to the 
promises it holds and the end of the decade 
ca lis for a review whether those prom ises 
were kept and achieved. ft speaks volumes 
about the foresight of the scient ists and 
planners that in the first Five Year Plan of 
India , they provided for the long range 
benefit development programme of soil and 
wtlter conservation . While planning for 
soil and water conservation development 
programme, it wa easy for the planners to 
catalogue the problems and also some 
traditional solutions of thes problems 
based on scientific I esearch and investiga­
tions. Keeping the situation in view, a 
chain of Soil and Water Conservation 
Research and Training Centres was e tabli­
shed late in the first Five Year Plan and 
early in the second Five Year Plan of 
jndia. 

As the soil and water conservation 
programme was being initiated during the 
early 50s, these centres re.;eived very great 
support in terms of man power, materials, 
money and other facilities, so as to lay a 
sound and strong ba e for research and 
tramlng. This happy situation continued 
upto the end of second Five Year Plan in 
1962 and these centre made very good 
progress not only in establishing themselves 

but also by coming up with many solutions 
to various problems in a short period of 
time. During the third Five Year Plan 
though the development programme of soil 
and water conservation continued to grow, 
for inexplicable reasons the soil and water 
conservation research programme was 
taken out of the plan and it became a non­
plan activity. This situation continued 
during the third Five Year Plan and also 
during the three annua I plan years (1966-67, 
1967-68 and 1968-69). 

During these 8 years (1962 to 1969), as 
the cost of man power and materials pro­
gressively increased, the progress achieved 
by fixed non-plan outlay was less. 

By 1968- 69 a situation had arisen wheR 
it became necessary to curtail the field 
activities to the extent that agricultural 
land at research farms had to be taken 
out of cultivation. Thus, a very healthy 
seedling which was planted in the 50s and 
nurtured well during the first 10 years <>f 
its life. received a shock during the next 
8 years of its life and suffered from stunted 
and retarded growth. It was at tbis stage 
t hat the 70s started . Fortunately, in I he 
meanwhile , a parallel healthy development 
had taken place. It was during the year 
1965- 66 t ha t a decision was executed at 
national level that Agricultural Research 
and Education in India should be transfe­
rred to Indian Council of Agricultural 
Research (leAR). In the first phase of 
this reorganisation, the chain of the Soil 

• Key note address delivered by Director, Central Soil & Waler Conservation 
RpC:P!11'"("h .& Tr!lininB Tnc:tihl1 ~ T'\6hrn T"\u __ 
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and Water Conservation Research Centres 
which wa in Mini try of Food and Agri­
culture was not transferred to ICAR . How­
ever, after recon idera t ion a nd review, it 
was decided to transfer these centre to 
lCARonOctober 1,1967. Withthelransfer 
of these centres to (CAR, which was 
charged with the responsibility of promoting 
and strengthening research, it immediately 
took note of the situation that the e cen­
tres which had been given a very good tart 
and had made good contributions. somehow 
or other had not been able to expand their 
research activities according to their chaf­
ter due to their being relegated 10 non­
plan programme. This situation was recti­
fied with the start of the fourth Five Year 
Plan in 1969-70. It was at this stage that 
the decade of the 70s slarted and these cen­
tres once again could look forward to an 
era of growth and better opportunitie for 
research. 70s saw increased budget out­
Jays, increased man power , initiation 
of new projects like Dryland Agriculture 
and lCAR Agricultural Research Complex 
with emphasis on research, coordination 
and building up of infrastructure. 

SIGNIFICANT RESEARCH ACHIEVE­
MENTS IN THE 70s . 

Water harvesting and recycling; 

runoff/ water yield under different land 
uses; 

intercropping and double cropping 
under rainfed conditions; 

management/rehabilitation of degraded / 
denuded, habitats not only to protect 

L.. I c> 
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them but to pr du:.:e from thc:m. 
Data was generated to quantify the 
effect of do. ure to biot ic interfer­
ence. yield potential of different trees 
and gra pp . and fodder- fuel 
plnnta t ions; 

beginning wa made to develop value 
for some or the parameters of U LE 
specially R. K. (' & P; 

informa tion on intcn~ity ~ duration -
frequency of rainfall for design of 
structures was made available; 

evaluation of soil and water conser­
vation measures undertaken during 
the past two decade was initiated; 

and 

the con~ept of ORP was developed and 
taken up. 

One can say that the 70s were a 
decade of building up the infrastructure, 
laying down founda! ions and generating 
technology for the watershed management. 
The 1980s will he a decade of Watershed 
Mana gement. 

SOIL AND WATER CONSERVATION 

DEVELOPMENT PROGRAMME 

While at present all of us agree that 
there is need to treat the land-water-plant 
loystems 00 watershed basis, this concept 
has been developed over the past 2S years . 
The history of agricultural development 
programmes since 1952 is as under: 

<n,7329 
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Name of the programme Year 

CD programme 1952 

lADP, lAAP and NDP 1960-61 

HYVP 1966 

SFDA, M AL 1969 

DPAP, lTADP 1974 

TRDP 1977 

A closer scrutiny of the contents of 
these programmes reveals that emphasis on 
watershed management was placed since 
1974 with the start of Drought Prone Area 

Programme. 

During the sixth Five Year Plan not 
only the entire Soil and Water Conservation 
Programme, but also the agricultural 
development programmes are [irmly groun­
ded on the concept of watershed . This is 
a very encouraging sign for management 
of land- wa ter- plant systems on their 
natural units of treatment i. e., on 

watershed basis. 

The achievements and projections of 
soil and water conservation development 
programmes are given in Table I. 

It can be seen from the above 
projections that if the cost of deve­
lopment is kept fixed (at the sixth plan 
price ) and we provide for an increasing 
target of 3.5 m ha in every plan , 
we will be able to treat 90 m ha of 
land (the area which needs to be treated on 
priority basis) by the end of the tenth Five 

Panel Discussion 

Remarks 

Lead to increased production when 
combined with HYVP. 

Had focus on development of specific 

groups of people. 

Had focus on regional development and 

employment. 

Had focus on regional development and 

employment. 

Year Plan in the year 2004 A. D . By then 
we would have spent Rs. 6674 crores on 
this programme. The above projects do not 
take into account the cost of maintenance 
of works and also redoing them as their life 
is estimated to be 15 years under field 
conditions. 

SOIL AND WATER CONSERVATION 
RESEARCH IN THE 80s 

Research in transfer of technology 

The concept of ORP must be pushed 
vigorously to transfer the technology and 
identify the constraints in soil & water 
conservation and rainfed agriculture. This 
is essential as considerable data have been 
generated and technological packages are 
available. 

Techniques must be developed for 
proje~t identification, planning, implement­
ation and evaluation on watershed manag­
ement basis must be developed and 
transferred as a package. 

Intensification of research 

The concept of water harvesting and 
recycling must be refined with respect to 
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Table Achievement~ and projrctions of Soil and Water C0nser\'ation 

Development Programme~. 

PeCiod Area (m ha) 

Upto tbe eod of 4th year 
(1977 -78) of fifth five Year 
Plan (Actuals) 21.8 

Last year (1978-79) of 
fifth Five Year Plan 1.2 

Total upto end of 
fifth Plan 23 .0 

Projection of Development Programme 

Sixth Plan (1979- 84) 6.3 

Seventh Plan (1984- 89) 10.0 

Eighth Plan (19~9-94) 13.5 

Nineth Plan (1994 -99) 17.0 

Tenth Plan (1999- 2004) 20.5 

Total 90.3 

quantifying water yield, reducing seepage 
and evaporation and recycling it. In case 
water is to be harvested for non-agricu ltural 
watersheds, the relationship between the 
vegetative cover and water yield needs to 
be quantified and criteria developed to 
manipulate the vegetation vis-a- vis water 

yield. 

Now we have considerable data on 
runoff / soil loss from runoff plots a II over 
the country. It is time that a beginning 

Expenditure 
(Rs. inCrore) 

Remarks 

510.7 

88.4 Pro posed 

599.1 

585.0 First proposal of the working 
group on Soi I & Water Con-
serv ation for Sixth Plan. 

900.0 A t the price level proposed in 
the sixth Five Year Plan. 

12150 

1530 .0 
" 

18450 

6674 . 1 

is made 10 quantify the various factor!> or 
USL E ~pecia lly for R , K , C and P. With 
respect to LS factor, da La need to be genera­
ted. 

Land capability classification ratin g 
tabJes need to be developed for different 
ioil, agro - climatic and socio - economic 
conditions of the country. 

Some selected sub-watersheds may be 
taken up in different soil, agro-c]imatic 
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zones of the country and monitored for 
soil and water loss, yield of crop and 
other plantations, such a~ grasses, horti­
cultural plants , trees etc., before treating 
the land . ]ntegrated land use plan 
may be prepared depending upon the land 
capability and su itable soi l conservation 
measures and monitored for soi l, water 
loss and yield components. Cost benefit 
analysis may be made. Tangible and 
intangible benefits may also be considered. 

For e timating sediment yield from 
watersheds where bydrological information 
is lacking, simulated mathematical models 
that characterize the time-space progression 
of sediment from its original ource need 
to be developed . 

The magnitude of erosion caused by 
roads, buildings and other construction 
wor.ks should be estimated. 

tandard methodology for evaluating 
so io-economic benefits of soil and water 
conservation pro jects be developed, so 
that the programmes taken up by various 
organi ations / agencies in different regions 
may be assessed using the same yardst.ick . 

The social scientists should quantify 
the cope for group action in watershed 
to identify an optimum blend of technology. 

Objective spvcific suitability criteria 
should be developed for selecting priority 
watersheds for different programmes. 

Watershed data retrieval and data 
bank be set up at the Central Soil and 
Water Con ervation Research and Training 
institute, Debra Dun . 

Pan!"1 Discussion 

Research on shifting cultivation areas 
needs to be intensified and strengthened in 
the 80s. 

With respect to rehabilitation and 
utilization of degraded non-agricultura I 
lands, it will be essential to 

evaluate non - traditional plant 
spp. and minor hardy fruit plants 
of economic utility ; 

intensify research on agroforestry/ 
silvi-pastoral system; and 

integrate land - water - plant -animal 
system. 

Economic evaluation of all soil and 
water conservation practices must be 
made an essential part of the research 
programme. 

Education and training 

It will be necessary to develop mass 
awarenes of the need of soil and water 
conservation at all levels of strata and 
groups of the society. For this purpose, 
it will be necessary to develop popular 
literature. 

H will be necessary to include subject / 
courses of soil and water conservation in 
schoo Is/col leges/un i versi ties. 

It will be necessary to train man pow­
er for the projected development progra­
mme in a systematic and planned manner . 
The projections of trained man power in 
Soil and Water Conservation upto tbe 
year 2004 are given in Table 2. 
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Table 2 Projrclions of need of tra in ed man power 

Period Officers 

TOlal man power trained upto 

end of fourth Five Year Plan 783 
Upto end of 4th year 

(1977-78) of fifth Five 

Year Plan 1060 

Last year (1978-79) of 60 
of fifth Plan 

Total upto end of fifth Plan 1125 

Projection of training needs 

Sixth Plan (1979-84) 1290 

Seventh Plan (1984-89) 1980 

Eigh th Plan (1989- 94 , 2675 

N ineth Plan (1994-99) 3370 

Tenlh Plan (1999- 2004) 4060 

Considerable resean.:h data are availa­

ble on various aspects of soi I conservation 

and water management, rainfa ll intensity­

duration - return eq uations, prediction of 

runoff and !>o ii loss, conservation cropping 

etc. These data should be compiled region­

wise in simple language in the form of 

manuals which can be used by extension 

workers for direct use in the field, while 

planning soil and water conservation 

programmes. 

Asst. 

3042 

455 

240 

3497 

6440 

9900 

13370 

16830 

20300 

Sub­

Asst 

_ ..... 

32180 

49500 

66830 

84 150 

101480 

CONCLUSION 

Remarks 

. A ~t. tlained at Kota, 

OOlacamuAd, Bellary 

& Haza ribagh centres 

only ale reponed 

w"information nOl 

avail-able 

A s~istan ts tra ined 

by State Oovts. 

are not leponed . 

In conclusion , it may be said that in 

a rountry like India where there is acute 

land hunge r and great pressure on land­

water-plant systems. it is essent ia l we clear­

ly understand that we ca nnot se ll " Erosion 
Control " programme. The progra mme 

will have to be oriented to " conservation­

c um-production " from a ll land uses and 

types of land . To that extent, a ll our 
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research should be oriented accordingly. The 
research should be problem solving rather 
than merely doing "research for publica­
tion ". The danger of scientists doing 
research to satisfy their need for knowled­
ge was foreseen by Father of the nation, 
Mahatma Gandhiji as early as in 1927 when 
he wrote: 

To the scientist of India: 

.. I would like you to be men, who 
stand up before the world, firm in your 

Panel Discussion 

convictions. Let your zeal for the dumt. 
millions be not stifled in the search for 
wealth. 1 tell you, you can devise a far 
greater wireless in trument which does not 
require external research but internal - and 
all research will be usele s, if it is not 
allied to internal re earch - which can link 
your hearts with those of the rnillions 
Unless all the discoveries that you make 
have the welfare of the poor as the end in 
view, all your workshop will be really no 
better than Satan's workshops ". 

- Gandhiji 

13-7-1927 
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In this e ion fi e papers were p re ent­
ed two from black soil and three from red 
soil area 

BLACK SOILS 

Mr. Chittaranjan and Prof. Ramaiah 
presented their paper. Mr. Patnaik ex­
plained the concept of conservation ditch . 
After discu sion, the following recommend­
ations were adopted: 

Graded bunds with suitable waterways 
tabilized with vegetation may be tried on 

the farmers' field s on a large scale; 

Breaches of hunJs are mainly due to 
accumulation of water near the I,unds. Land 
grading and smoothening in between 
bunds is neces ary to lead water to ,he 
waste weir and to avoid stagnation of 
water in depressions . This aids introduct­
ion of inter terrace treatments for moisture 
conserva t ion ; and 

Broad base terraces are also suitable 
for black soils provided they are executed 
and maintaine~ properly . 

I t ams for further rase a rc h 

Conservation dit,:h technique developed 
at Bellary should be tried at other research 
stations, Operational Research Projects 
and seed farms; and 

The feasibility of conservation bench 
terraces a nd/or inter p10t water harvest 
technology sh ould be tested . 

RED SOILS 

Three paper were contribut d by 
Dr . B. R . Hegdc , Mr . V. Kame wara Rao 
and Dr. G . Venkawlludhachury. The 
following re ommendatinn were adopted : 

Graded as well a contollr hrm.ls arc uit­
able for red oils . But the decision depends 
upon whether a di po al or a con 'ervation 
ystem i needed depending on soil d pth 

and rainfall in a given location . When 
disposal is needed either contour hunds 

with open ends or graded bwuls ure to be 
adopted; 

Graded border strips are adaptable 
in high as well as low rainfall regions for 
higher moisture conservation; 

Inter terrace management stich as, 
sowing on a gradient of 0.2 to 0.3% and 
ridging later he lps to control runoO' and 
improve crop yield ; 

Graded furrows at an interval of 3 m 
may be followed for di posing excess water; 

To conserve moisture, sha llow or deep 
tillage after the harvest of crop and incorpo­
ration of crop residues with ti llage early in 
the season may be fo llowed; and 

Stabilization of waterways is better 
ach ieved by Lotononis bainesii than some 
of the tall growing grasses. 



Soil Conservation Measures in Black Soils 

S. Chitlaranjan and U. S. Patnai k 'It 

. HE problems of soil and water 
conservation in black oils are quite differe­
nt from tho e of red soils. Whereas red soils 
are shallow and light, black soils, generally, 
are deep and heavy. These difference in 
soil properties call for an entirely different 
approach for oil and water conservation in 
black soils. While in red soils, level 
terrace or contour bunds are reported 
functioning satisfactorily, these are found 
not uitable in ca e of black soils. This is 
borne out hy experience of different research 
organi ations and the extension .. work 
already carried out in farmers' fie lds. 

ontour bunding in black soils was found 
be associated with the following 

drawbacks: 
prolonged water stagnation and 

consequen t loss of area for crop 
production; 

breaches in bUIIJs due to oil cracking 
and pressure of water; 

instabilit), of masonry waste weirs; 
man made breaches con equent to 

water stagnation; and 
extensive rill erosion and gullying due 

to ::oncentrated flow in series of 
wa te weirs located one below the 
other. 

Studies conducted at Central Soil and 
Water Con ervation Research and Training 
Institute , Resear~h Centre, BeJlary have 
condusively proved that contour bunds 
are not uitable to these oils . This IS also 
the finding of ICRISAT, Hyderabad and 
to some extent that of Agricultural Research 
Station, (UAS) BijapuT. They have all 
recommended that in case of black soils 
both the inter terrace treatments a well as 
terrace level structures should be on grade . 
The grades recommended vary from 0.2 to 
0.6%. Swindale, (1981) rightly observed 
that in soils of poor infiltration the solution 
lies in developing technologies that make 
use of the natural topography and drainage 
patterns implying drainage type of terraces 
and waterways . 

Other incidental advantages of the 
recom mended drainage type of terraces 
over conventional contour bunds are: 
reduced cost per ha due to reduced section 
of bUIl.i and elimination of waste weirs ; 

practica IIy no breaches due to absence of 
direct hydrostatic pressure on the btmd: 

and the practice of water harvesting and 
farm ponds which has come to stay in 

41< Scienti t S-3 (Engg.) and Scientist S-2 (Agr!. Engg. ), Central Soil and Water 

onservation Research a nd Training Institute, Research Centre, Bella ry. 
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drought prone areas fits well into the new 
y tern and it i easy to construct a farm 

pond for every 8 to 10 ha at the end of a 
waterway. 

As regards the practical difficulties 
often mentioned, it may be said that they 
are more hypothetical than real , for, the 
system ha not been gi en any erious tria I 
except in isolated blocks like Tidagundi 
vi llage in Bijapur district and Integrated 
Dryland Agricultural Development Project , 
Hadagal1i . As regards es,ablishment of 
grasses in waterways , one may begin with 
bare channels protected with dry stone 
checks. As on today there does not seem 
to be any alternative to waterways in black 
soils. 

]t may not be out of pla ;:e to mention 
here an interesting experiment conducted 
by Central Soil & Water onservation 
Research & Training Institute , Research 
Centre, Bellary , in Haraginadona village, 
Bellary dist., where in a sub-watershed of 
about 18 .75 hectares, the terraces and 
waterways were first aligned and land 

redi tributed am ng ten . mall furmer . . in 
newly allotted land . It i understo d Ihal 
a imilar pro jel:l wa e ecutcd more or Ie 

simullaneou I in alara di Iriel a reporled 
by Mr. Zafar Futehully ride hi. article 
.. Me.eting on er"alion hulleng s " 
pub!i hed in The Indian ' press dSI d 
2 -4-1980 . Thi '; is not to ugg 5t that 
such thing are possihle verywhcrc. bUI to 
point oul - where there ill a will, there i Ii 

way. 
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Soil Conservation Measures in Black Soils of Karnataka 
R. Ramaiah· 

OlL and water are the most impor­
tant natural resources for crop production 
and the conservation of these vital re ources 
implies optimum utilization so as to make 
high production levels possible, which can 
be continued indefinitely. Soil and mois­
ture conservation can be accomplished by 
any of the following measures viz, contour 
bUilding, broad base terraces, zingg­
con ervalion terraces and bench terraces 
with appropriate out-lets and waterways. 
At pre ent, trapezoidal shaped contour 

.:---
bunds of different sections are adopted in 
black oils occurring predominantly in the 
districts of hitradurga, Bellary, Dharwad, 
Belgaum, Bijapur. Ruichur. Gu1barga and 
Bider. The e contour bunds have certain 
disadvantages , a scientific hydrological 
con iderations are not followed while 
executing these in different agro-climatic 
zones. Breaching of bUilds resulting in 
more damage is a rule rather than an 
exveption. When there are no breaches, 
water stagnation for prolonged periods 
near the bUilds makes cult ivaI ion difficu It. 
Flood created by breaching of l,ulI.:." wash 
away the out-lets in the lower hUllds "'aaing 
to formation of fresh gullies, almo I in the 
middle of the field. The !mproper po ilion 
of out-let and concentration of runoff 
water during heavy rains , leads to accelera-

ted erosion and permanent gullies. Most 
noticeable feature I that all runoff waler 
does not smoothly reach the waste weir 
because of the undulations in the inter­
hunded area. This result. in concentration 
of runolf in few pockets along the bUild 
leading to saturation and breaching, even 
though, the main reason for breaching of 
bunds is recognised as transverse cracking 
during summer. 

The studies conducted at Central Soil 
and Water Conservation Re earch and 
Training lnstitute , Research Centre, 
BeJlary, since 1957 clearly indicate that 
broad base terraces and graded bUilds 
perform better than contour bUilds resulting 

. in higher yields. The d tails of the infor­
mation regarding performance of these 
structures are presented in Tables l-3. 

In some places, attempts have been 
made to adopt broad base terrace to off 
set the effect of cracking of bunds in black 
soils. Theyare found to perform better 
than ordinary conlour blmds even after 15 
years. The major advantages of the e are: 
no loss of area for cultivation and reduct­
ion in soil loss. 

As is evident from the above results, 
the climatic conditions and physical pro-

• Profes or and Head of Department of A~ricultural Engineering, University of 

Agricultural Sciences, Dharwad. 
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Table 2: Constructional and performance features of different mechanical ~tructures 

Type 

Bund 
section (m 2) 

BUild spacing 

Horizontal distance 

Verlica I in terval 

DevIation s 

Level/gradient 

Water stagnation 

Bund breache& 

Area occupied by the 
bunt! (%) 

Area lost from culti­
vation due to water 
stagna tion ('~) 

Surplu s~ ing 

arrangement 

Bund stability 

Maintenance 

EITect on crop 
yields 

Con to u r hund 

Retention 

(3 .66+0.61) >..0. 76 
-2 

= 1.61 

90 m 

0.91 m 

15 cm in ridge 
30 cm in valley 

Level 

Yes 

Yes 

5 

10- 15 
Pipe outlet 
waste weir 

Stable 

Rs. I .07/hal yr 
when la id ou t 
with perm issib Ie 
deviatIon 

Reduced yields 
compared to 
unbulIded area 

Broad base tel ruee 

Drainage 

(6.10+0.61) x O.37 
2 

= 1.56 

75 m 

0.61-0.76 m 

Negligible 

Uniform Iy or 
variab Iy graded 
(0. 1-0. 2')1.) 

No 

No 

8- 10 

Nil 
Grass 
waterway 

Liable to be 
damaged since it 
permits cressing 
over of ca rts, 
implements etc. 

Channel grade 
needs to be 
maintained under 
technical guidance 

Increased yields 

(Source: Chittaranjao et al., 1980) 

Graded bund 

Drainage 

(3.05+ 0.61) xO 46 
-2--

,." 0 .87 

75 m 

0.61-0.76 m 

NegligIble 

Unformly or variably 
graded 
(0.1 - 0.2%) 

No 

No 

3.5 

Nil 
Gra~s 

waterway 

Stable 

Channel grade 
need to be 
maintained under 
technical guidance 

Increased y it Ids 
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Table 3: Influence of different types of terrace on crop yield (kg hal 

Crop 

}owar Gralo 

Straw 

Seed collon 

Safflower 

Control 

(no bUild) 

245 

543 

131 

192 

Contour 

hum/ 

184 

480 

92 

117 

Broad ha e 

terra e 

362 

1101 

153 

5 4 

Graded 

bUild 

280 

1650 

163 

215 

... Average for 3 yea rs . 

(Source: Chittaranjan el al ., 1980) 

perties o f black soils . clearly call for I:hange 

of the present method of contour hUIl";/I/{ 
to alternate proven measures, such as 
graded hI/lids or hroad base terraces . 
Graded hun Is urc more preferable in a reas 

of fragmented holdings and broad oa c 

terrace in larger holdings. 

The most important aspect i~ grading 

the land between hUllds and tcrraces , which 
would help ;n s;tu conservation of moisture 

and smooth movcment of runoff water to 
waste weir. Thi~ could be accomplished 

by using bu llock or tractor drawn levellers. 

Soil conservation measures. as recom­
mended above , are to be adopted on 
watershed basis and (he watershed may be 
subdivided into sub- watersheds. The suh­

watersheds situated at the head of the main 
watershed are to be tackled first. The total 
runoff produced in each sub- watershed 
may be stored and used on the watershed 
itself with the help of farm ponds or it may 
be safely dispo ed. Proper gully control 

structures are to be provided coupled with 

waterways . The . tandard design principle 
arc to be adopted in deciding the i7e of 
the gully control structures and waterway . 
Lastly. the mo~t important thing is that 
the Soil on~crvation section of the Depar­
tment or Agriculture should be fully 
equipped with proper te.:hnical people to 
give design details of different structures 

for various soil and agroclimatic :.:onditions . 
At the sub division level ther must be 
Agricultural Engineering personnel, speci ­

a I ised in soi I and wa ler con~erva t ion , to 
achieve the above objectives . 
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Soil and Moisture Conservation Practices in Red Soils 
L. A. Dixit, B. R. Hegde and T . C. Channappa· 

' .. D soil are extensively found in 
southern Karnataka, Andhra Pradesh and 
Tamil Nadu . These soils are generally 
shallow to medium in depth. well drained, 
ligh t to medium in texture and low in 
moisture retention capacity . Runoff is 
more in case of shallow soils when compa­
red to medium and deep so il s. 

Red soi ls are highly erodible. Nearly 
80% of thc red soils are considered to be 
requlrlng ome type of conservation 
measures (Anonymous, 1964) . Soil losses 
to the extent of 0.9 to 3.8 ton per acre 
alon g with a runoff of 26 to 37 em under a 
normal rainfall of 83 em are reported 
(KrishnanHlrthy 1971). Research at the 
Dryland Project , Bangalore indicated that 
24 to 36 per cent of seasona I rainfall is 
lost annually a runoff. 

Contour bUilding as a soil conservation 
practice is followed in red soils and huge 
amount is spent annually for this purpose 
by the State Department of Agriculture . 
Though the bUilds are stable in red soils, 
the e tructures posed problems like water 
stagnation and wastage of area and 
therefore, have not become popular. Too 
much deviation from the contour to adjust 
the bund line with the property boundary 
have posed further problems. Recent 

tudies at ]CRISAT showed that there can 
be an yield reduction upto 10 per cent of 
the potential yield due to prolonged satu­
ration of the profile just above the bunds . 
Furthl'r , 5% of the cultivable area is lost 
under bunds. This practice, however, 
does not reduce the soi l Joss from the area 
between the bunds. 

A Iteroate methods of soil conserva­
tion were tried at the Dryland Project, 
GKVK from 1970 onward and the quali­
tative ob ervations over a period of 10 
years a re considered reliable and reported 
in this paper. 

Bun d.,. AND TERRACES 

Contour bunds with open ends 

Contour bunds with 0 .36, 0.54 and 
0.74 q m cross sections at I m vertical 
interval were constructed on the research 
station with open ends during 1971. The 
excess water from these open ends is 
connected to waterways located on both 
sides of the farm roads. Ob ervations on 
different cross sections of the bunds have 
revealed that when the ends are open 
0.54 m ~ cross sections is quite sufficient. 
There wa no problem of concentrated flow 
through the wa Ie weirs eroding the next 
field . Overfiowing and breaching of bUilds 

"" Chief Scientist, Agronomist and AgriculturaJ..Engineer, Dryland Agriculture Project, 
University of Agricultural Sciences, GKVK Campus, Bangalore. 



Session II 

were not noticed e\en under high rainfall 

conditions ( 139.5 mm in a day) . Rainfall 
of 179.5 mm received in five consecuti e 

days in August 1971 alo did not breach 

the bunds. 

The hUllds were constructed by manual 

labour taking a burrow pit on the upstream 

side. The co t of construction was 

approximately Rs. 200/- per hectare . 

Broad base bunds 

Broad base bUilds const ructed on 

about 2.5 ha land on the fa rm ~u ring 1971 

were also on contour at 1 m ve rtical inter­

va l with open ends. The /Jlmd heigh t was 

60 em with a base width of 7 metre. The 

hUlld slop~d in the upstream dire~tion , 

wherea <; the down tr.:am side was given a n 

ab rupt cu t of about 70°. The bUIl,ls wert! 

constructed u in g tractor drawn scrapcr\. 

The cost of construction was approximately 

Rs. 200/- per ha . Except durin g the first 
year of construction , there were no 

breaches. Ragi crop yields 011 these plots 

were observed to be nea rly 10 per cent 

higher than the co rresponding open end 

contour hUllded area. This was considered 

to be mainly due to extra area avai lable 

for cul ti vation under broad base bUilds . 
o additional moisture was found in the 

soi l. However, the system facilitated easy 

movement of machinery from one field to 

another. 

Such bunds can be adopted when the 

area is fairly large and not practicable on 

small holdings. 

Graded bunds 

The graded bunds are normally used 

for safe disposal of excess runoff in high 
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rainfall area and region when! the oil 

relatively imperviou 

Graded hunds with a grade of 0.3 to 

0.4% and ero section of about O.3mll 

were con tructed during 1977 and 1978 in 

an area f abou t 7 ha with a vertic.q 

interval of I m . uch bUIIt/s have be n 

found to be quite satisfactory in controlling 

gully er,) ion in the field . en with high 

intensity rains . gu llies were not observed 

in the inter hU/lJed area. The ~btl/lds also 
served as an effective disposal ys tem us 

they directed the flow of water at n n­

erosi\c ve locity. 0 overflow was observed 

in these hunds indicating that the dimen­
sions arc ~llmcient for norma l rainfall 

condi t ion., in the region . The cost oJ 

(ollslruction of these blmds wu only 

Rs . 75/- per hectare and smoothening of 

the inter hund('d area, carried out with 

hullock drawn scrapers, costed Rs . 200-250 

per hecta reo 

ueh graded hUlld s were found to be 

useful in aligning the crop rows on a 

gradient. When sowing was done parallel 

to tbe hunds, the crop rows a lso maintained 

0.3 to 0.4 per cent gradient. 

Restricted contour bund 

The results of experiments cond ucted 

at Anantapur Research Station (APAU) 

revealed that contour bundillg+cultivation 

across the slope+ hund former hunding 

recorded the highest ,grain yield of jowar 

and groundnut pods compared to unbundcd 

plots and up and down cultivation 

(Venkatanadhachary, 1979) . Optimum 

spacing between contour IJllllds was found 
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to be SO m for field having slope upto 2%. 
Annual soil 10 s was e timated to be 3 to 4 
tonnes/hu . However, because of zig 
~g nature of contour bund s, they were 
not liked by the farmers. These bund J 

also had a bigger cross section of 0.84 q.m. 
To overcome this difficulty, bund 8 with a 
eros ect;on of 0.47 sq . m at SO m horizo­
ntal interval on a restricted contour with a 
9llt'plus weir of 2 m len&th is recommended. 

Graded border strip' 

Graded border strips. two each with 
0.1,0.2 and O.S~ gradients having 130 m 
length and II m width were constructed at 
OK.VK. Bangalore in 1972. There was 
one additional plot of the same dimension 
without any internal Jevelling. S\Jbse­
quently, two more u 0 levelled strips were 
added. in the year 1978. The plots were 
constructed by using both tractor and 
b\dlock drawn levellers at an approx. co t 

of Rs. 1000/- per hectare in 1972. Not 
more than 15 em cutting and filling was 
r quired with the general slope of the area 
beirtg 2.5 per o ... l1t. Runoff on s\Jch 
developed strip was 18-20~ whereas the 
runoff with 2.S% slope wn 24-36 per cent 
of the Brtn\Jal rainfall. 

Due to the extra opportunity time 
available for rain water to soak into the 

oil on uch lands, conditions for sowina 
remain d favourable for 2-3 days more 
than that observed on slopy lands. Land 
deVeloped in this fa hi on Is better suited 
~ r practj jAg double cropping. In medium 
to deep red soil I disturbance of fertility 
du to lev lIing is lea t as the soil itself is 

Pan I Discussion 

poor in phosphorus and nitrogen status. 
Fertility correction can easily be done by 
additional application of farm yard manure, 
superphosphate and zinc. The yield of ragi 
from border strip plots was I SO kg more per 
hectare compan'd to graded or contour 
bund ed area. 

Stabilization of bunds and water­
ways 

Among the grasses tried for stabilising 
the hUllds. hybrid napier, thin napier, 
thick guinea , rhodes, blue panic and green 
panic were found to be successful. ]n the 
waterways, thick guinea, rhodes and para­
grass were found to be more usef\JI as other 
grasses encouraged silting up of the 
channels allowing overflowing into the 
fields. Lotononis beinesii, an Australian 
legume was introduced as a bund stabilizer 
during 1977. These vines, propagated by 
c\Jttings, established well within a year and 
were found to be q\Jite useful for bunds as 
well as waterways. The vine withstood 
the summer and sprouted with onset of 
rains. 

Inter terrace management of the 
land 

With all the soil conservation structures 
mentioned earlier, complete control of soil 
erosion is not possible, while moisture 
conservation is possible to lesser extent. 
For better moisture conservation, increas­
ing the infiltration of water is essential. 

One of the serious problems of crop 
production in red soils is crust formation 
.1\t the urfnce. There are many associated 
problems of crusting: in the non-crop 
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season crusting creates oil capping. leading 
to considerable runoff even in light oil; 
under cropped condition beside encourag­
ing runolf, cru ting permits con iderable 
evaporation Josse ; and crusting ju t after 
seeding. due to soil di persing rains and 
sudden drying, results in improper or poor 
emergence of eedlings. At ICRISAT, it 
was ob erved that with a total rainfall of 
499 mm, the runoff in cropped alfisol was 
140.6 mm as against 73 .0 mm in cropped 
di!ep vertisol (Krantz, et al ., 1978). 

Tillage 

The red soils are shallow. usually 
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overlying a hard oil layer. Thi hard 
layer can be penetrated b root, if 100 ened. 
Tillage practices like ploughing and chi e­
Hing open up the hard layers and in rea 
the infiltration and torage apacity of il. 
Studie at Hyderabad revealed that deep 
ploughing redu ed oil strength a evidenced 
by penetrometer reading . Deep ploughing 
also increa ed the infiltration rate and rop 
yields. Summer tillage helped in reducing 
the ru notf 10 ses and thereby incrca ed the 
depth l f penetration (Table I). 

Table Influence of deep tillage on the profile moisture status 

Dept h of soi I 

(cm) 

0-15 

15-30 

30-60 

60-90 

Ridge-furrow cultivation and bedd­
ing system 

Crops like maize are either planted on 
a ridge and furrow system across the slope 
or earthed up after 45 days of sowing to 
form ridges. In any case, the ridges thus 
formed have been found to reduce runolf, 

Moi~tu re percentage 

(after 81 mm rain in May) 

Plou ghed Unploughed 

area area 

1074 3.59 

13.22 7.13 

12.27 8.59 

13.44 Dry 

and thereby improve moisture availability 
to crop growth . Observations with maize 
crop during 1980 in Bangalore , have shown 
that the runolf with ridges and furrows on 
a gradient of 0.3 to 0.4% was 17.77"10 
of the total rainfall as compared to 31.21 ~' 

in bedding system. This system is usefu l 
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for widely paced crops at 60 to 90 cm 
between rows. Opening furrows after two 
seed drill widths (3 m interval) on a £radi­
ent of 0.3 to 0.4% was found to .be advant­
ageous for rag£. 

Incorooration of crop residues 

Red soi ls are usually poor in organic 
matter. Jncreasing organic matter content 
helps in extra retention of rain water and 
in increasing yields. At Bangalore, 
incorporatio", of maize residue at 4 tons/ha 
continuously for three 'years had it good 

trect as seen in 1980, a dry year. The 
moisture content at sowing time in residue 
in:::orporated plots wa 11.24 and 14.03% 
in 0·- 15 and 15- 30 cm depths compared to 
8.85 and 13.390

/ respectiveJy in plots 
without residu~. The ragi yield from the 
plots with residue was 3497kg/ha compared 
to 1982 kgjha from co~trol plots. 

Soil conservation structures on 
farmers' fields (ORP experience) 

Most of the soi l conservation structures 
are difficult to be adopted because of 
fragmented holding and farm boundaries. 
1n the Operational Research Project at 
SinganayakanahaJli near Bangalore, struct­
ures like border strips were found to be 
highly acceptable to the farmers, whereas 
graded brmds were accepted only by a fow. 
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For any type of conservation structure to 
be effective, a suitable disposal ystem was 
found to be very essential. Fortunately, 
in the red soil areas of southern Karnataka, 
most of the fields have some sort of ~ter­
ways. What is needed is , their develop­
ment and establi~hment of vegetative cover. 
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Soil Erosion and irs Control in the Red Soil 
Areas of Telangana 

Shriniwas. V. Kameswara Rao and D . Rajput .. 

~ sub tantial portion of agricultural 
1 ands is being affected by eriou . oi I 
erosion in the country. The problem is 
more serious in the cultivators' fields 
without adeql!ate oil conservation mea u­
res. because of runoff from intense storms. 
This lead to poor moisture con ervation in 
the uplands and thereby very low grain 
yields. 

The nee3 for systemati.: research 
towards conserving oil was felt sl'riollsly 
only after early 50s in this country . The 
Government of India established H chain 
of Soil Conservation Research Centres in 
1954. But. red soils, which form nearly 
10 percent of the cultivated ar!'a in th e 
country, received attention in this respect 
much later . 

Systematic research on runoff and soil 
loss in red chalka soi ls was initiated in 
early 60s at Gunegal research farm, 
Ibrahimpatan . A few micro watershed 
hydrological studies were a Iso undertaken 
at Hayatnagar farm in 1976. Field scale 
research for the efficient management of 
the resources was started at different 
locations under the farming systems research 
programme in 1977. Observations on soil 

conservation mea ure from the above 
cited studies with sp.:cial reference to 
Hyderubad region are pre ented in this 
paper. 

SOil, climatic . physiographic and 

land use conditions of Telangana 
area 

A major portion of Telanga nll area 
has red chalka so ils . These oils are 
generally characterized hy low fertility 
and high infiltration with serious problems 
of crllst formation . They are generally 
shallow in depth , sometime. even shal lower 
than 10 cm, receivin g an average annua l 
rai nfall of 770 mm . The rainfall is 
bimodal in distribution and is limited to 
the period from June to O::tober. A dry 
spelJ of two to six weeks is likely from second 
fortnight of July to August. Rest of the 
year is prac tically dry. General topo­
graphy is rolling and undulating with slopes 
in cultivated areas varying from 2 to 5 
per cent. Sometimes, even steeper slopes 
are cultivated, leaving small area under 
permanent grass cover. Mono cropping 
either with jowar or castor is practised in 
the region. 

~ AU India Co-ordinated Research Project for Dryland Agriculture, Hyde rabad. 
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Runoff and soil losses from diffe­
rent land treatments 

Crop cover plays an important role in 
reducing runoff. The effect of different 
crop covers on runoff and soi l los recorded 
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at Hayatnagar during 1976 to 79 are 
presented in Table I. The total annual 
rainfall during this period varied from 
529 mm (1979) to 950 mm (1978). 

Tab Ie I: Effect of crop cover on runoff and soi I loss on 3 per cent slope 

Crop 

Jowar 

Bajra 

Jowar followed by hor~egram 

Bajra followed by cowpea 

Jowar + redgram 

Castor 

Cultivated fall..lw 

Grass (Cenchrus ciliaris) 

1t is seen from the table that soil loss 
from bare plOL is 5.00 tonnes followed by 
3.97 and 3.21 tonnes per hectare under 
castor and jowar respectively. These 
erosion rates are very much alarming in 
view of limited soil depth available for 
crop production and hence, need intensive 
conservation measures on sloping agricul­
tural lands, particularly, when they are 
~ither kept fallow or under castor / jowor, 
compared to other crops. 

Runoff Soil loss 
(mm) (tons/ha) 

85.82 3.21 

77 08 2.00 

97.05 1.91 

77.55 1.91 

77.65 1.59 

111.98 397 

118.93 500 

64.74 0.59 

Role of mechanical measures 

The menace of soil erosion can be 
overcome effectively by providing suitable 
mechanical measures in the cultivated 
lands. Keeping this in view, comprehen­
sive evaluation of mechanical m~asures for 
the rolling red chalka oils was undertaken 
at Gunegal research farm since 1964. 
Crop yield, runoff and soil loss are given 
;n -Table 2. Contour bunds performed 
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lightly better than graded bunds in re peet 
of crop yield. though the difference are 
not considerable. But graded bUlld.l· are 
preferred because of the advantage of 
harvesting rUDoff water for upplemental 
irrigation to enhance crop yields . 

Studie were conducted to arrive at 

the optimum spacing for contour and 
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graded bunds on land ... ith two p r nt 
lope between 1966 and 1971, u ing en tor 

a the te t crop. A erage grain yield is 
pre ented in Table 3. The re ull sugge t 

that hund pacing an be in rea d from 60 
to 90 m on _ per cent lope. This will 

reduce the cost of blmding by nearly '0 
per cent. 

Table 2: Influence of conservation tructures on castor yield (kg/ha), 

run lofT (cu m/ha) and soil loss (kg/ ha) 

Treatment 

Contour bUfld 

Graded bund 

Graded trench at 4.5 m 
horizontal interval 

Annual rainfall (mm) 

ea tor yl~ Id 

600 

495 

730 

737 

Runoff 

11.46 

113 .77 

197 39 

Soil lo~s 

5.0 

138.0 

65.6 

Table 3: Yield of castor (lcg/ha) 85 affected by different slope lengths 

Slope length Yield 
(metres) (Av. of six years) 

60 926 

90 1114 

120 847 

150 923 
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Watershed apJ:roach for efficient 
soil and water conServation 

From long term studies at several 
locations, it is found that oil and waler 
con ervation programmes prove to be 
highly effective and u eful when planned 
and implemented on watershed basis 
instead of on individual holdings. 1t has 
al 0 been recently tres ed that other water 
con ervation measures and improved 
agronomic pmctices hould be followed in 
addition to graded or contour hwds. Thus 
in ~itu water conservation practices and 
inter terrace land treatments play an 
important role. 

The crop performance with different 
inter terrace land treatments was studied at 
Hayatnagar farm for three years. Jawor 
grain yield for two land treatments given 
in Table 4 reveals that, flat sowing on 
grade with ridging incidental to intercul­
ture , registered only a marginal increase 
over bed system. However , the latter 
requires high initial investment, whereas 
the flat system does not require any special 
equipment and the small ridges can be 
formed as a result of cultural operations. 
Bed system also produces more runoff 
compared to flat system (Table 5). 

So far , the effects of crop husbandry and 
land treatment were tudied independently. 
Now there is a growing realisation that the 
improved crop management practices as 
well as land treatment hould go hand in 
hand, as both these practices complement 
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each other to reduce erosion in their own 
way. Work is being carried out on inde­
pendent watersheds of 2.0 and 2.5 ha to 
evaluate the effect of combination of 
improved crop management and in situ 
water conservation practices in improving 
yields and reducing runoff. Jowor grain 
yield &nd runoff from the watersheds given 
in Table 6, indicate, that the improved 
crop management combined with effective 
land Ir .!atment reduces th e runoff consider­
ably . When water harve ling is practised 
within the catchment, silt, which otherwise 
would ha ve been lost forever, is trapped . 

Stepwise introduction of conser­
vation practices 

A the immediate benefits 
from the so il conservation measures are 
only marginal compared to improved 
crop management practices, it is 
natural that the farmer is less inclined 
to adopt the soil conservation 
measures . To gain the confidence of the 
farmer, improved crop management pract :_ 
ces alone are to be introduced in the first 
year, followed by guide lines with small 
bUilds of 0. 1 sq m cross section, across the 
slope in the second year to facilitate con­
tour cultivation. As the farmer is used 
to the cross-slope cultivation for one year, 
he will be less reluctant to accept the larger 
cross section bUild of about 0.8 sq. m at 
1.2 to I. 5 m vertical interval in the 
following year. At Op~r:ltional Research 
Project, po itive response has been 
received to this approach. 
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Table 4 : lnftuence of land treatment on jowar grain yield (leg/ha) 

Land trealment 1978 1979 1980 Average 

F .G. 1812 750 25t10 1710 

B.F . 1968 648 2230 1615 

Table 5: RunC'ff Ilnd soil loss from d ifferen t land treat ments (1979) 

Runoff event Land treatments 

B.F. F.O. 

February 

Total runoff (Cu m/ha) 120.650 46 .520 

Peak rate of runoff (Cu m/sec) 0.042 0 ,012 

July 

Total runoff t Cu m/ha) 180..400 52.070 

Peak rate of runoff (Cu m/sec) 0.016 0.061 

Soil loss (kg/ha) 205.700 54.000 

August 

Total runoff (Cu m/ha) 147.800 58.760 

Peak rate of runoff (Cu mjsec) 0,025 0.008 

Soil loss (kg/ha) 186,000 69.000 

F.O. = Flat sowing on grade with ridging incidental to intercluture 

B.F. = Bed and furrow on grade 
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Table 6: Influence of d ifferent treatments on total runoff (cu ro /ba) 

and jOll/ar yield (kg/ba) 

Treatment 

Poor crop management 

+ land treatment 

Improved crop management 

+ land treatment 

Improved crop management 

+ land treatment 

+ water barveHing 

REFERENCES 

Anonymous. (1971). "Annual progress 
Report of Soil Conservation and Dry­
land Agriculture Resea Tch Centre 
fJyderabad ". 

Anonymou. ( 1979). "Annual progress 
Report of Farming system studies" 
(Main Centre, Hyderabad). 

Jowar grain Runoff 

789 107.86 

910 3868 

2553 13.40 

Shriniwas and Rajput D. S. (1980) . "Soil 
and water consevation practices for 
small farmers in Dryland areas . " 

Shriniwas Sharma, Gupta P. D . and 
Das S. K . (1980). .. Runoff and soil 
loss studies on red chalka soils at 
Hyderabad. " Paper presented at 
National Symposium on Soil Conser­
vation and Water Management held 
at Dehra Dun in 1980. 



A lfisol Areas 
Pradesh 

Soil and Water Conservation In 

Rayalaseema Region of Andhra 
G. Venkatanadhachary. a. reenivas and B. C. Katama Reddy 

IN a broad sense, "Soil and Water 
Con ervation .. means all measures taken 

to prevent the land from deterioration and 
thereby promoting higher productivity per 

t' nit land over time . It. in fact. con ti­
tute~ the optimal management of ~carce 
rcsour':es like soil and water essentially 
involved iu agricultural production . 
Kanwar (1972) identified accelerated ero ion 
as one of the causes for the deterioration 
of land productivity. Rainfall analy~is 

shows that the are!l receives an average 
annual rainfall of 560 mm with 6 runoff 
producing events (Table I ) . 

The extent of hazard in the absence of 

suitable conservation measures i further 
illustrated by the data in Table 2, pointing 
out that choice of erep and agronomic 
practices play a vital role in conserving 
soil and water in the region. Runoff and 

soil losses were highest (26.3% and 4.4 
tonnes I ha respectively) with the erosion 
permitting crop ( setaria), with cultural 

operations along the slope while they were 
lowest in groundnut when. sown across 

the slope (10.4% and 2.4 tonnes I ha ). 
Hence efforts to improve p roduction 

in thi region should aim at : 
identifying mea ure to aile iate the 

ill effect of high intensity torms und : 
con en ing moisture and recycling runolT 

\ herever feasible during failure 
of rains . 

SO IL AND MOISTURE CONSERV ­
ATION PRACTICES 

ince the rain water is the prime ceruse 
of oil cro5ion coupled with other edaphic 

fal:wrs, attempt to con erve them shou ld 
be aimed at minimizing their contribution 
by suitahl managerial techniques of land, 

soil and plant canopy. This cannot be 
al:hieved by any ~ing l e measure - ay 
mechanical structure . The past experience 
!>uggests thaI, an integraled approach viz .. 

biological, cu ltura l and mechanical measures 
of conservation only saves the ~ituation. 

INCREASING [ !lsi lll CO~SERVATION 

OF RAIN WATER 

In the vast tracts of dry farming, the 
phi losophy of soil and waler con ervation 

is to ensure maximum water intake - they 
may be engineering or agronomic, and 

these are discusse9 below: 

• Ch ief Scientist, Agronomist and Asst. Soil Conservation Officer, Agri;;u ltural 
Research Station (DryJand Farming). Anantapur. 
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Deep tilling or chiselling 

Venkatanadhachary et aJ., ( ) 979) 

(Table 3) . The beneficial effect on crop 
yield due to deep tillage persisted for two 
years. Hence, deep tillage once in three 

years with" Pedda Madaka" (big wooden 
country plough) is recommended . 

observed that deep ploughing in soils hav­
ing textural profiles helps to conserve 
moisture and thereby improve yieldi 

Table I : Likely runoff inc ident and maximum per day rainfall at Aoantapur 

Annual raiBfa)) 
(mm) (1921 - 41) 

Hlghe~t Lowe~t Normal 

778 283 560 

No. of runoff 
incidents 

Highest Lowe~t Normal 

7 3 6 

Maximum/day 
rainfall (mm) 

Highe~ t Lowest Normal 

145 62 78 

Table 2: Soil and water losses under different plant canopies and 

management practices (Av . of 3 years) 

Water loss SOli Grain /pod Straw 
Treatment by way of loss yield yield 

runoff (%) (T/ha) (kg/ha) (kg/ hal 

Groundnut along the slope 12.1 4. I 890 1190 

Groundnut across the slope 10.4 2.4 950 1430 

Setaria along tbe slope 26.3 4.4 260 960 

Setaria across the slope 12.7 3.6 270 1100 

Crop season rainfall (mm) 411.8 
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Contour farming 

Contour cultivation recorded 15 to 
2oo" increase in yield and reduced erosion 
by 20-40 per cent over up and down culti­
vation (Katama Reddy, 1979 and Sreenivas 
and Vcnkataramudu, 1980). 

A idge and furrow system of culti ­
vation 

Studies on inter terrace land treatments 
by Katama Reddy (1979) revealed that 
forming a dead furrow and forming com­
partments with bUild former conserve rain 

Table 4 : Bajra grai n yield (kg/ha) 

Treatment 

Furrow at 2m interval acros Ihe 

slope (broad ridges) 

Treatmen t I + fi llin g with bajra straw 

Com partmental bunding with compart-
ments of 16m x 9m formed with 
bund former 

Treatments I and 3 

Cultivation across the slope 

Cultivation along the slope 

Panel Discussion 

water and improves grain yields by . ] 5-30"" 
(Table 4) . This practice costs only Rs .20/­
per ha/yr. The land should be made free 
from locali ed humps and depressions 
before practising the above system. 

Mulching 

Moisture losse due to evaporation are 
considerable in the region. Among diffe­
rent mulches, du t mulch (two times by 
harrowing at an interval of 10 days within 
35 days after seeding) improved producti .... ity 
and thereby resulted in greater water use 
efficiency (Table 5). 

as affected by different land treatments 

1976- 77 1977·· 78 1978- 79 

380 1025 152 

390 1009 146 

390 997 158 

470 1230 197 

350 89 177 

290 885 147 
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Str ip cropp i ng 

Growing groundnut in 60 ft trip 
alternated with 30 fl Jowar strip ga e 
highest return (Anonymous, 1968). This 
practice i feasible with large holding. 

BUill/inK 

Bunds spaced at 49 m consistently gave 
higher yields of iowor and groundnut when 
compared to the normal practice of 69 m 
spacing currently followed by the Depart­
ment of Agriculture (Anonymous, 1966 to 
1968) . Studies on different ero s sections 
of hUllds, viz., 0 .84, 0.65 and 0 .47 m D 
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how d no yield differ nee between 0 .84 
and 0.65 m ~ ero sections when spaced at 
49 111 . Brmds with 0.47 m ~ cro s e ·tion 
breached badly. It wa further ob erved 
that the graded bUilds are equally efficient 
in the e oils as seen from the rop yield 
furnished in Table 6. The e r suits point 
out the need for graded bUilds where runoff 
harvesting i to be practis d . 

However , hunds of 0.47 q m ro s 
section with 2 m surplu, weir were found 
to be a efficient as contour Imnds of bigge r 
cross section, with the advantage of ea in ' 5 

in execution in farmers' fields (Venkata­
nadhaehary, e t. al .. 1979), 

Table 5: Influence of different mulches on hajra yields (kg/ha) and 

water u~e elflciency (kg ' ha/cm) 

Grain MOisture Water use 

Treatment 1973- 74 1974- 75 used (cm) efficiency 
1974- 75 1974- 75 

Dust mulch th rougb harr9wiDg 
with bullock drawn harrow 340 1740 25 .8 674 

M ulching with bajra 
straw-5 em thick 370 14]0 23, 5 60,1 

No mulch 190 810 22.4 39.7 

C D a t 5% 54 220 
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Table 6: Yields (kg /ha) of groundnut and setaria as influenced by 

contour and graded bunds 

Type of butld 

Contour bund (0 .65 m 2 cros~ section) 

Gwded bund witb 0 . 1 % grade 

Graded bund with 02% grade 

RUNOFF COLLECTION AND RE­

CYCLING FOR CROP USE 

ndef Anantapur conditions, it ha 
been ob erved that more than 20% of the 
rainfa ll is lost as runoff (Venkatanadha­
cha ry, et (1/., 1979). This runoff could 
easi ly be co llected and stored in a farm 
pond of appropriate ize. Such stored 
water in farm ponds playa vita l role in 
stabi lizing crop producti()n in the region 
through recycling during dry spe lls. Thomas 
and Jayakumar (1973) developed a system 
of graded htmd and storage pond at 
Hyderabad, which is feasible enough for 
adoption by a single farmer or group of 

Groundnut Setaria 

90 815 

80 845 

70 840 

farme rs. But in red oil storage of run­
off in fMm pond is a problem in the 
ab ence of a proper sealant. Venkata­
nadhachary, et al. , (1979) observed that 
sodic . o il (washerman 's earth) usually 
ava ila ble in every village to be a good and 
cheap sealant material for control of 
seepage losses in farm ponds. 

EVALUATION OF CONSERVATION 
PRACTICES 

The reports by and large on bunding 
are contradictory and the typical bene­
ficial effect on red soils documented in 
Andhra Pradesh can be summarised as 
shown in Table 7. 

Table 7: Beneficia l effect of hunding on red oils of Andhra Prade h 

Saving of top soi l Soil saved varie from 20- 150 tonnes lha depending 
on soi l. climate and cropping system. 

Increa. e in level of water table: Ri 5e in water table ranging from 0.3 to 5. 1 m 
thereby increasing the i rriga tion potent ial. 

Increa~e in crop potential As shown below. 

Period of 
ob ervalion 

1961 -63 

Kllori! 
jowar 

8.70 

Rabi 
jowar 

Bajra Groundnut 

26 11 .63 

Castor 

4.66 

(Source: Sankara Reddy. SUbba Reddy. 1963) 

Redgram 

11.33 
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The enthusia m and re pon e from the 
farmers to bUlldi/lg a a oil con er ati n 
measure i debatable and the usual e cuse 
put forward are los in cultivabl area, 
water logging and breaching. From cienti­
fie point of view, the failure can be a.cribed 
to la.;k of planning and integrated approach 
on a wat,r3hed ba i.. Jf one wi hes to 
achieve the de ired take off to come, 
execution of oil and moisture wonservation 
measures on water hed basis should form a 
part of integrated re ource management 
with good planning. The step in good 
planning involve: 

preparation of topo map with distinct 
individual field boundaries and con­
tours at 0 .5 m interval; 

oil survey reports with maps; 
present and proposed land use maps ; 
act ion plans: 
ub catchment plans; 

individual farm plans; 
statement of maintenance works ; and 
total outlay. 

ACKNOWLEDGEMENT 

The authors express their si ncere 
acknowledgements to Dr. A. Appa Rao, 
Director of Research , Andhra Pradesh 
Agricultural University for his encourage­
ment in preparing this paper. They also 
express their gratitude to all those who 
toiled in tbe field and generated the techni­
cal information. 

REFERENCES 

Anonymous, (J966-77). Annual Reportof 
the Soil Conservation Research Station, 
Anantapur. 

45 

Kanwar. 1. S. (197_). Pr idential ddT 
lndian o'iety of oil cienc, 371h 
annual general me ling, Ludhiann. 

Katama Reddy. B. . (1979). Note on Ihe 
oil and Moi. ture con rVlHion , tru­

cture at gri ultural Re enrch Stati n 
nantapur ( npublished). 

ankar R ddy, G.H . and Subba R ddy, K . 
(1963). The ndhra griculturu l 
Journal , 10 (6): 28-37. 

' reenivas, B. and Yenkaturamudu. 1.( 19 0) 
A note n Ihe effect f oil and wllter 
10 scs on yie ld of groundnut and 
.l'l' luria . Paper pre ented in conncc­
clion with Indian Society of oil on­
serl 'lItion annual Meeting held at 
Dehra Dun . 

Thomas, P. K. and Jayakumar , M . (1973) 
Land u e with reference to kllari! and 
rubi cropping in dryland agriculture. 
Principal Investigators meeting of 
All India Co-ordinatcd Research Pro­
ject for Dryland Agriculture, 1973. 

Yenkatanadhachary, G ., Prasada Rao, 
G. P . and Padma Raju, A. (1979). 
Research station (Dryland Farming) 
Anantapur. relea e in commemoration 
of the Golden Jubilee Celebration of 
lndian Council of Agricultural Rese­
arch, New Delhi: pp 1- 37. 





Session III 

Wate,. CODse,.,)atioD Mf!as.,,.e 

Chairman 

Rapporteurs 

Dr. BARDE 

Dr. B. G. RAJASEKHARA 

Dr. V. RANGA .RAO 





'I n. mar II 

,N this se sion three paper were 

pre ented two from black oil and one 
from red soil area. and the following 
ncommendations were made . 

B LACK SOILS 

Dr . M . S. Rama Mohan Rao and Mr. 
. J . !tnal presented their papers. After 

di cussion following recommendation , were 

adopted: 

Keeping jowar stubbJes vertically in 

trenches of 30 cm deep, 15 cm wide, pro­
truding 10 cm above the ground level at 
4 m spacing helps in greater conservation 

or moisture and higher crop yields; 

Application of gypsum for improving 
infiltration rate is recommended in oils 
which suffer from low to very low infiltra­

tion rates ; 

Early sowing of rabi jowar helps to 
realise higher yields and hen ... e need to be 

popularised; and 

In high rainfall areas, formation of 
ridges and furrows after deep tillage ear ly 

in the season before sowing and subse­

quently breaking the ridges after monsoon 
rains during crop growth to create du t 
mulch help in con erving moisture. 

Items for further research 

ldentification of practices for impro­
ving infil tration rate in problem soils; 

Identifying locations for improving 

cropping intensity to 2~ in black soil 

areas; and 

ld ntification f materi I alternative 

to jowar lrav for u ing us vertical mulch . 

RED SOILS 

ne paper wus pre en ted by Mr . V. 

Kame wara Rao. ollowing recommen-
dations were adopt daft er di u sion; 

oil surface be kept 100 e with early 

rains ei ther by . hallow tillage, d ep tilluge 
or by incorporating crop re ' idue ' , dep~n­
ding upon the loca tion, for better tTl istur' 

conservation and higher yield ; 

For dispo ing exceS water, graded 
furrows at an interva l of J In can be 
followed; 

owing flat on gradient of 0.3 to 0.4'" 
and subsequent ly ridging with each inler­
cultivation in case of row : rops helps 
moi ture conservation and re ults in 
increa ed yields. Hence, the above practice 
can be followed in low and high rainfa ll 

areas; and 
In soils deeper than 30 em, graded 

border strips of 10- 15 m width with 0 .2 to 
0.3'io gradient, by forming ridges at suita­
ble interva ls and levelling the area in 
between the ridges using bu llock drawn 
sc ra pers, he lps in belter moisture conser­

vation and increased crop yields and hence 
to be followed. 

Items for further research 

Fur ther studie on sp~cification of farm 
ponds with respect to catchment size for 
different locations; and 

Studies on controlling eepage losses 
in farm ponds. 



Moisture Conservation for Higher Crop Yields 

in Black Soils 

M . S. Rama Mohan Rao • 

I 
LACK soil constitute 23.1 % of 

r infed lands in the country and pos. e s great 
p roduction potential. They are poor in 
organic matter and structure and uffer 
from highcr xpan ion and sh rinkage pro­
pwrties. Being alkaline in reaction , the 
soil di per e easily and the net result of all 
the e unfavourable characteristics is the 
low infiltration rate (0.8 mm / hr) and 
consequent high runoff. Thus, the effec­
tivenes of the already inadequate rainfall 
(500 to 700 mm) is further reduced . 
Cropping in the klla";! season is not 
possible due to scanty and uncertain 
rainfall. Generally, crops are sown in 
October and are grown on stored moisture 
as tbere i. little or no post sowing rainfall. 
Hence, moisture i the major constraint in 
crop production in the region. This 
constraint could be alleviated by effective 
moisture con ervation practices. The possi­
ble ways of improving rainfall u e efficiency 
are : 

in situ conservation of rainfall ; 
water collection ; and 
water utilization. 

In si tu CONSERVATION OF RAIN­
FAll 

The region i characterized by high 
intensity rains occurring over short periods. 
One way of coo erving moisture is to 
increase the opportunity time for enhancing 
the effe-.:live rainfall. Contour cultivation 
provides a series of miniature barriers to 
rain water moving along the slope and 
thereby conserves more moisture. Such a 
pract ice registered an ioerea e of 34°~ in 
jowar and 17% in setaria yields at Bellary 
(Table I). 

However . all attempts to increase 
opportunity time in the inter terraced area 
by practices such as compartmental bUilding. 
listing, tied ridges aod corrugations have 
resulted in water stagnation which in 
turn adver ely affected tbe yields' (Table 2). 
While Kanitkar et. at. (1960) reported 
similar results from Bijapur aod Solapur, 
Gopal Krishna Rao ct. aI, (1975) observed 
18 to 24 yield increa e with compartm­
ental bunding in case of slightly more 
permeable oils . The failure of such practi­
ces could be traced to low intake rate of 

• Scienti t S-3 (Soil Science). Central Soil and Water Con rvation Re earch and 

Training 10 titute, Re earch Centre, Bellary. _ 
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Table Efi'e t of contour liS up and down cultivation on crop yields (kg/ba) 

Crop 

Black soils 

Rab; jowar 

Setaria (H 2) 

Red soils 

Kharij jowar 
(K 340) 

Table 2 = 

Treatment 

Tied ridge 

Siagle lister 

Corrugations 

Bunt} former bunds 

Control 

CD at 5% 

Grain 

Straw 

Gra in 

Straw 

Grain 

Straw 

Contour 
cultivation 

284.6 

1606.6 

194.9 

430.1 

311.9 

6097 .0 

up and down 
ultivatlon 

210.9 

12089 

1594 

390.3 

188.5 

3823 .8 

• A verage of 3 years 

% increa e over up aod 
down cultivation 

34.9 

32.9 

22.3 

102 

65.5 

59 .4 

Influence of difi'«ent moisture conservation practices on 

jowar gram yield (kg/ha) 

1963 1964 1965 Mean 

12.2 221.0 233.4 157 .5 

127.6 353.9 1156.6 546.0 

252.5 394.7 1073.1 573.4 

190.5 390.4 980.7 320.5 

172.3 344.2 1026.9 514.5 

130.2 512.8 
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these soils. These results uggcst that 
unle intake rate per se is improved 
through improvement of structure, moisture 
conservation remains to be a problem in 
these soils. Studies in this direction showed 
severe water intake problem in soils having 
exchangeable sodium percentage greater 
than 7.0. The problem could be overcome 
by reducing SP to less than 7 as was done 
at Bellary through gypsum application 
(Table 3). 

Movement of rain water into black 
oil takes place initially through cracks 

Panel Discussion 

charging the sub soil with moisture. Once 
the cracks are superficially closed further 
movement is governed by intake rate per se. 
This being very low, it results in a dry 
layer sand witched between two wet layers 
in years of low rainfall, leading to crop 
failure. Keeping jowar stubbles as vertical 
mulch in trenches of 40 em deep, 15 cm 
wide, protruding 10 cm above the ground 
level enhanced soil moisture by 4 to 5 cm 
and grain yields by as much as 400 to 500% 
in dry years and 40 to 50",.:. in normal years 
over control (Table 4). 

Table 3: Effect of gypsum application 00 infiltration rate (mm/hr) 

Treatment 

Gyp~um 

No gypsum 

1974 

4.1 

075 

1975 

46 

0.75 

Cr(lp season 

1976 1978 1979 

4.5 5 5 7.2 

0 .75 1.0 1.0 

Table 4: lnftueDce of vertical mulch OD yield of jowar (kg/ha) 

Location 

Treatment Bellary (1973-76) Solapur (1974-76) 

Grain SHaw Grain Straw 

Control 836 2157 840 4774 .... 

Vertical mulches at 2 m interval 1172 2961 1237 6276 

Vertical mulches at 4 m interval 1281 3037 1266 6445 

Vertical mulches at 8 m illterval 1186 2927 1123 6231 
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WATER COLLECTION 

Even Wilh the be t of soil and water 

con er alion mea ure , it is impo ible to 
reduce runoff from agricultural ca I hments 

to near zero. At Bellary. it i e timated 

that about 10% of the annual rainfall 
which goes a runoff can he ea ily har eSled 

u ing drainage type of terrace through 

grass wa<terway and could he stored in dug 

out ponds (Table 5) . Similarly, at Solapur 

and Bijapur it was proved that runoff 

water could be collected and stored in farm 
ponds under normal conditiom. Ba cd on 

the studies conducted at BelJary. a farm 
p nd of3 to 5 m depth (1.5 : 1 side slope) 

having a capacity of 0 .25 to 0 .3 ha m is 

recommended for every 8 to 10 ha catch­

ment. The co t of making such a pond 

works out to Rs . 8000/- to Rs . 10,000/- at 
current rates . Tn areas like BeJlary, 25 to 

30'1 of the initial co t can be recovered by 

dispo ing off excavated murrum for rural 

roads. ~eepage lo~ses , if any. can be 

reduced considerably by lining the pond 

with soi l, cowdung and straw in the ratio 

10:1:1 or preferably through a 10 cm thick 

plastering with saline sodic soil. 

Gauging studies _revealed that the 

water so harvested can ~be recycled on to 

80% of the catchment area for providing 
one life saving irrigation of 5 cm. 

Runoff water 0 collected from per­

iods of exce s rainfall , when transferred 

to the catchment in the event of failure of 

rains, helped to increase yields from 500 to 

1400 kg/ha with one irrigation (Table 6). 
This practice would bring stability to 

agriculture in the tract which is the crux 
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of the prohl m in lh r gion. in e the 
quantity f water i limit d, utm t caIe 

ha to be taken for rna imi ing the water 
use efficienc so that large ar a can be 
covered . Application of .0 em irrigation 

in alterna te furrow before the de elop­

ment of cracks reo ulted in ma imum water 
u e efficiency. 

WATER UTILISATION 

Pl anting time 

Traditionally farmer take up owing 

of rahi crops sometime in October. Thi 

practice puts rabi crops to a great disadv­

antage as little or no rain oc ur after 

owing. on equent ly, the crops invariably 

utTer from poor stands and moisture stress 

at or before flowering. Studie on time of 

planting revealed that advancing Jowar 

planting by 20 to 30 days give substantial 

yield increases (Tahle 7) . Rcsponse to 

early seeding is more pronounced with 

improved genotypes of rubi Jowar 

than traditional types. arly , eeding is 

also helpful in case of other rabi crops. 

The best sowing time for safflower is first 

fortnight of September in case of Solapur, 

second fortnight of September in Bijapur 

and fir t fortnight of ctobcr in Bel lary 

regions. farly sown crops have the advan­

tage of higher moisture availability and 

thereby better utilisation of applied 

nutrient . 

Surface mulch 

The soils are devoid of vegetative cover 

by the time rains commence in September. 
Beating action of rain drops causes st ruc­

tural deterioration resulting in further 



62 Panel Discus ion 

Table 5 : Yield of runoff water from 16.0 ha catchment 

Year Tota I rainfall Total runoff from Runoff as % of Total runoff from 
(mm) the catchment (mm) the rainfall the catchment (ba m) 

1964-65 558.6 71 0 127 1. I 51 

1965- 6' 481.2 49.6 10 3 0.803 

1966-67 588.2 495 8.4 0.802 

1967- 68 533.0 46.4 8.7 0.752 

1968-69 541.6 45 .5 8.4 0.736 

Average 540.5 52 4 9.7 0.849 

Table 6 ; Effect of supplemental irrigation on jowar yields (kglha) 

8ellary Solapur --Treatment 1972 1973 1975 
Grain Straw Grain 

Control 530 2540 430 

Irrigation at 
mild tre s 1360 2620 1370 

reduction of rain water penetration . 
Evaporation losses are a lso high due to the 
ab ence of crop canopy. Eitber application 
of organic material a surface mulch and / 
or timely intercultivation to create adequate 
dust mulch would reduce these losses and 
improve the moisture availability thereby 
resulting io higher yields, as is evident 
from TabJe 8. Under Bellary conditions, 

--- --
Straw Grain Straw Grain Straw 

1770 2190 5180 884 

3580 2450 5180 1477 

application of urface mulch and dust 
mulch resulted in 1760 and 1833 kg/ha of 
jowar grain respectively as against 934 kg I 
ha with control. 

The above results indicate that crop 
yield could be enhanced by adopting 
suitable moisture con ervation measures. 
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Table 7: Effect of seeding time on yield of rabi crop {kg/ha) 

Crop Seeding time Boilary Bijapur SolapliT 

Jowar August 2nd rortnighS NT NT 2080 

September 1st fortnight NT 1906 2144 

September 2nd fortnight 3993 2127 NT 

October 1st fortnight 2908 1444 )293 

October 2nd fortnight 1952 ~94 884 

November 1st fortni8ht 532 NT NT 

Safflower Septem ber 15t fortnight 330 2237 1271 

September 2nd fortnight 870 1393 915 

October I~t rortnight 2231 1098 708 

October 2nd fortni~ht 2130 750 462 

NT = Not tfled 

Table 8 : Effect of surface mulch on the yield of jownr (kg /ha)-

Treatment Grain Straw 

Control 728 3430 

Jowar stubble 1035 4720 

Wheat straw 1120 5190 

Redgram stalk 1182 5620 

Dry grass 126~ 6240 

·Average of 3 years 

REFERENCES 

Gopala Krishna Rao, M., Kulkarni, 
M. V., Havanagi, G. V. , Venkata 
Rao, B. V. and Pati!, S. V. (1975). 
Studies on problems of Dry Farming 

at Hagari (1906-1970). VAS StatIon 
Series No. I , Bangalore . 

Kanitkar , N. V., Sirur S. S. and 
Gokale , D . H. 1960 ... Dry Farming 
in India". 2nd Edition, lCAR, 
New Delhi, pp. 470. 



Water Conservation 

Production . 
In Black 

Measures for Increased 

Soils of Bijapur Region 

. J. Hoal· 

',' HF. primary con traint for agricul­
tural developmen t in semi arid tropics 
(SAT) is the la::k of sui,table technology 
for land and water management , The 
rainfall ,in the region is genera lly received 
with high intensity (3 mm / min) causing 
oil ero ion and runoli, It is estimated 

that 22,5 tonnes / ha of top soil is 10 t 
annua lly from land having 1.25% slope 
along with 107 mm of rain water through 
runoli in this region, The crops suffer for 
want of moi ture at critical stages due to 
uneven di tribution of the already inade­
quate rainfall, resulting in low yields and 
orne times in total failure. To in::rease 

the crop yield in general and in rabi in 
particular it is most essential to conserve 
in situ a much rain water as possible. 

The re earch on water conservation 
during early 40s did indicate that crop 
yields could be increa ed by following 
compartmental bunding and scooping. 
The e practices were however, not found 
to be applicable for all condition of soils 
and climate. uitable technology integra­
ting oil, water and crop management j 

felt essential to overcome the moisture 
shortage in drylands . The results of such 
investigations carried out at Bijapur in this 
direction are presented here. 

Contour bunds are provided to arrest 
oil erosion and to con erve rain water . 

The genera I experience has been that the 
contour hunds have done more harm than 
good and the farmers at present show 
reluctance for having the contour bunds. 
Studies conducted at Bellary during J 960-67 
on the efficacy of bunding on crop 
yield revealed that contour hunding resul­
ted in 25 , 29 and 19.6 per cent decrease 
in jawar , cotton and safflower yields 
respectively due to problems of water 
stagnation (Chittaranjan et. al. . 1980). 

Tillage to increase infiltration of 
rain water 

Keeping the soil surface in a rough 
condition helps to increase infiltration in 
the early monsoon eason. The data on 

.. Agronomi t (Dry Farming), University of Agricultural Sciences, Agricultural 

Re earch Station, Bijapur. 
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tiJlage experiments carried out at Bijapur 
reveal that hallow ploughing (10 cm 
depth) and harrowings (3-4 time) pro\ ide 
an optimum tilth for establi hing a good 
crop stand. Crop yields are enhanced by 
200-300 kg/ ha over the conventional tillage 
practjce of only harrowing or deep tillage . 
Better infiltration (1 .6 cm / hr) of rain water 
W8 however ob erved with deep tillage as 
compared to 0.4 cmlhr with conventional 
tillage or 0.52 cm/ hr with shallow tillage . 

5 

'<periment n land shaping v ithin 
the bUII.Jet/nrea howed tn t robi jo ..... ar 
yield. could be enhanced b 16 per nt by 
forming ridges and furrow aero the 
lope, 45 da s prior to planting and retain­

ing the arne till sowing time. owing in 
furrow in real>~d the yield by _0.4~ over flat 
. owing. imilnrly , tied ridges enhllnced 
the yield. by 36 .0';" over c ntrol (I·ide 
Table 1&2). 

Table I Effect of land ~hapiDg on rabi jOll'ar grain yield (kg/ ha) 

Treatment 

OpenIng ridge - furrows at 45 cm di tance, 43 day 
prior to planting and ~owing them in furrows and 
breaking the ridges to form a thIck 5011 mulch by 
suosequent intercultivation 

Ope8ing ridge and furrows at 90 cm diqance, 
45 days prior to planting aod ~owiDg 2 lInes in 
furrow and breaking the ridges during the first 

intercu ltivatlon 

Harrowing 3 time and 3 intercultivations (control) 

... Average of two years 

Grain yield " 

2041 

2064 

1760 

Vertical mulching 

Vertical mulches put across the lope 
provide a barrier for the runoff water, 
which in turn cbarges sub-soil. These 
vertical mulches function as open ditches 
into which runoff and rain water freely 

flow and redistribution of moisture takes 
place in the sub-soi l. The influence of 
vertical mulching 011 crop yields for four 
years is presented in Table 3. Moisture 
distribution between the two vertical mul­
ches revealed higher values near the 
trenches and decreased towards the centre 
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of the mulches. Averaged over four eason, 
vertical mulch placed at 5 m interval gave 
an increased yield of 343 kg/ha (26.3'J(.) 
over control. 

Land shaping for conservation 

In ea e of Ie s permeable soils, our 
aim should be to alter the land topography 
to have efficient in situ moisture conserv­
ation through reduction in runoff in 
easoos of les rainfall , and to act as a 

safe dispo al sy tem in sea on of excess 
rainfall and lhereby enhance and stabilise 

Panel Discussion 

crop yield. 

The performance of the different land 
shaping treatments viz., 1.5 m broad ridges 
and furrows, ridge-furrow system (0.45 m) 
and fiat on grade was tested at Bijapur. 
No over topping of ridges under high 
rainfall conditions either with the ridge­
furrow or broad ridge-furrow was noticed . 
However , there is . desha ping of beds and 
ridges due to soil settling. Averaged over 
two seasons ridge-furrow system appeared 
to be more promising over flat on grade 
in relatively dry sea ons (Table 4) . 

Table 2: Influence of different land shaping treatment<; ()n rabi jowar (1977-78) 

Treatment Yield (kg/ha) 

Grain Straw 

No gypsum Flat sowing 1496 3098 
Tied ridges 2035 3790 
Ridges and furrows 1719 2493 
Compartmental bunding 1582 2801 
Broad beds and furrow 1384 2949 

Gypsum 2 T/ha Flat sowing 1956 3411 
Tied ridges 2349 3675 
Ridges and furrows 2143 3411 
Compartmental bUilding 1959 3593 
Broad beds and furrows 1955 3164 

'F' test (main plots) NS NS 

CD (Sub plots) at 1% 404 439 



Session III 57 

Table 3 : Effect of erticnl mul hing n ield of robi jowar kg I ha) 

Grain 
Treatmen t Aver-

1973-74 1975-76 1977-78 ag 

Control 1661 1065 1191 J306 

Vertical mulche 

at 5 minter al 2050 2015 18 4 1649 

Vertical mulches 

at 10m interval 1823 902 100 1244 

Table 4: Rahi jOll'ar (kg / ha) as influenced by land shupin g treatment 

1979-80 198 81 
Treatment 

Grain Straw Grain Straw 

Broad beds and furrows 1500· 2540 546 1108 

Ridge-furrow system 1500" 3100 640 1328 

Flat on grade 1500u 2850 476 927 

• Av. of two replications ... Av. of three repl ica t ions 

REFERENCE 

Chittaranjan , S., Ramanath, B. and Rama 
Mohan Rao , M. S. 1980. Mechanical 

Structures for soil conservation in deep 
black soils. Ext. Bull No. I, 
CS & WCR & T1 Re~earch centre, 
BeJlary . 



Rain Waler Management In Red Soils of 

Telangana Region 
V. Kameswara Rao , K . P. R. Vittal and K. Vijayalakshmi· 

~'A TER managemeat in rainfed 
agriculture is important as it so lely decides 
the fortunes of many farmers involved. 
The e lands, apart from being dependent 
on rainfall for moisture rep len ishment, are 
al 0 beset with problems of so il erosion, 
high evaporation rates etc. One such area 
i the red soil region around Hyderabad 
with problems like undulating topography 
resulting in oil erosion, shallow soil depth 
affecting the water holding capacity, soil 
cru ting leading to runoff. high tempera­
tures causing water los through evapora­
tion both from land and water urfaces. 
In addition to the e natural problems, 
farmers' ocial and economic backwardness 
hinder any introduction of technology 
involving ash inputs. 

Topography 

The rain fed land around Hyderabad 
have slope varying from 2 to 5 per cent 
which are multidirectional. This not only 
cau e sheet erosion but results in rill and 
gully erosion wherever runoff concentrates 
into small stream I ' t . Poor water holding 
capa.;ity becau e of shallow top soil and 

poor physical characteristics and low 
intake when the oil crusting takes place 
further en hances the prospects of runoff, 
which in turn aggravates erosion problem. 
Soil and water los es differ depending upon 
crops grown and land management practi­
ces followed. as seen in Table 1. 

On the other hand. water that enters 
the soil is also not held in the root zone 
because of low water holding capacity and 
excessive drainage, leading ro ground water 
contribution. Solution to this problem 
lies in conserving a part of the rain water 
ill si .. u and allowing the rest to flow into 
a water storage structure to be used for 
supplemental irrigation. 

III situ water conservation 

j)Terraces ( graded or level) constructed 
at regulae intervals on loping lands 
prevent soil erosion. However . their abi­
lity to conserve the moisture is being 
questioned. The moi ture di tribution is 
also not uniform. 

To ensure uniform di tribution of 
moisture in the inter terraced land and to 

>II Scientist (Soil and Water Engg.), Scientist (Soil Sci.) and Chief Scientist, All 

India Coordinated Research Project for DryTand Agriculture, Hyderabad. 
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Table I : Runoff and soil 10 under 
lope (1976) 

Crop Of land management 
practice 

Jo ..... ar 

Bajra 

Jowar + redgram 

Castor 

Cultivated fallow with ridges 

Cultivated fallow without ridges 

Grass (Cellchrus ciliaris) 

check probable sheet and rill erosion, land 
treatment to the inter terrace area is e sen­
tial. Land treatment consists of corruga­
tions across the slope on a mild grade 
which increase the opportunity time 
for rainfall to ~oak into soil. At the 
sa me time these corru.gJtions 
erve as sllrplussing channelsJ The 

corrugations may be narrow ridges and 
furrows at 0.75 m apart or broad bed and 
furrorws at 1.5 m apart or ridges created 
with cultural operations such as interculti­
vation, top dressing etc. The data from 
experiments on land treatments on red 
soils indicate that the .. broad bed and 
furrow system" produces more runoff 
compared to .. flat sowing on grade with 
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variou land and crop management on 

Rainfall Runoff 
(mOl) (% ) 

17 .7 25.9 2.2 

150. 1 22.2 1. 5 

136.9 20.2 3.06 

220.0 32.5 3.39 <..._ 

187 .2 27.6 2. 6 

198 .0 29 .2 3.01 

136.9 20.2 0 . 4 

ridging incidental to interculture" . The 
results arc presented by Shrinivas et a/. 
(vi,le Table 5 of page 37). 

The •• bed system" also suffers from 
a disadvantage that it needs a specially 
designed tooJ carrier to make and maintain 
beds . On the other hand "flat owing on 
grde and ridging later" is labour intensive 
practice and easily adoptable by the farmer. 
The effect of land treatments on crop yields 
is given in Tables 2 and 3. 

Till age 

Off-season tillage and creation of 
mulch are the two time bound operations 
that are very important in rainfed agricul-



60 

ture . The former keeps the soil open for 
the rains received in the beginning of 
monsoon . The length of sowing period 
could be extended, if more rain water is 

Panel Discussion 

held in the profile by keeping the soil open 
with off-season tillage. The advantage of 
following off-season tillage over plough 
and plant system is given in Table 4. 

Table 2: Yield of sunflower under different land treatments (1975) 

Treatment Yield (kg / ha ) 

Contour cultivation (Control) 296 

Ridges and furrows 511 

Graded trenches 400 

Table 3 : Grain yield (kg/ha) of crops under different land treatments (1979) 

Crop management 
Crop Improved Farmers' 

B.F. F.G. B.F. F .G. 

J owar + redgram 

Ca~tor 

648+ 

119 

348 

B. F. = Bed and furrow system on grade 

750+ 

84 

467 

557+ 

49 

246 

F.O . .,. Flat owing on grade with ridging incidental to interculture 

580+ 

113 

382 
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Table 4: Effect of off-. es . on tillage on jOll'or yield tkg/ ha) 

Treatment 197 1979 

Plough and plant system 

Off-sea'on tillage 

Creation of dust mulch would further 

prevent the 10 ' of water from ,oil through 

evaporation. OtT-season tillage and crea­

tion of du~t mulch are two labour inten~ive 

practices and do not involve any cash 

inputs. DJing the job in time is the only 

cost IOvolved. 

Deep tillage 

Moi ture storage capacity of the soil 
for use by the crop, can he increased by 

deepening the profile throu!h mechanical 

means . However , unle~s the residual 
effe;;t persists for 11 minimum of 2-3 years, 

the practice would not be economical on 

real-fa rm ituations. A case study from 

the shallow soils of Aoantapur is presented 

by Venkatanadhachary et al ., (I'i(/£' 

Table 3 of page 41) . 

Whenever the profile modification is 

not feasible the best use of available water 

in soil, can be made by the selection of 

crops having deeper rooting system. The 
effect of shallow soil depths on crop yields 

is presented in Table 5. 

930 490 

1340 1240 

Water collection through runoff 
harvesting 

Because of the limitation of shallow 
d!pth of the soil. it i., imperative that 

enough rain water can not be held in the 

rOOI 10lle for the crops. Rainfall . in 

exec" .. of infiltration, ha~ to be guided into 
a ~mall dugout pond who,.: si7:: would 

d"p ; nd on the amollnt of water thut cou ld 

he collected and needed for minimal irrig­
ation. A pond with a capacity of 2.5 ha 

l'm for eve ry hec tare of catchment would be 

a rca~onahle size (assuming that 50 per 
cent of rainfall of 5 em received in one or 

two days. nows as runolT). Ponds of three 

to four tim~s bi gge r cap'lCity may be desi­

rable from the view point that the cost of 

lining per unit storage created would he 

less. Since the pond will be owned by a 

group of farmers, the understanding 

between the constituent 2 to 3 farm ers in 

using the water will be the pre- requisite 

for any slIch venture on co-operative basis. 

The pond cou ld be located in the 

middle of a graded terrace and fed by 

, 
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Table 5 : EtTect of hallow ,oil depth on crop yields (kg/ha) 

Soil depth Jowor Baira Red,ram 
(cm) 1973 1974 1975 1977 1973 1974 1974 1975 

50- 7.5 1230 2860 1680 1730 2590 2090 1070 1560 

7.5-10.5 1350 2840 2010 2110 3220 2030 1210 1620 

10.5- 12.5 1380 3040 2380 3050 3520 2070 1150 1670 

12.5-15.0 1670 36 '0 2180 3270 3560 2390 1200 1570 

15.0- 17.5 1610 3540 2220 3660 3490 2090 1190 14 .. 0 

17.5- 20.2 1490 3290 2020 4070 3680 2240 1300 1560 

Table 5 : (Contd) 

Soil deplh Castor Cowpea Grass (green) 
(cm) 1973 1974 1976 J977 1975 1976 1973 1974 1976 

5.0- 7.5 1840 1150 590 540 610 990 29110 19870 22090 

7.5-10.5 2120 1480 660 560 620 1030 37440 22470 21680 

10.5- 12.5 2110 1430 700 590 650 960 45560 24410 24170 

12.5- \5.0 2390 1290 610 580 670 910 48H90 24280 25560 

15.0-17.5 2060 1350 730 590 700 990 57500 28940 28750 

17.5-20.2 2020 )400 560 570 730 940 59060 30410 24860 
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cutting it. The problem of urplu ing 
arrangement could be 0 ercome by adop­
ting a 'two in one' de ign (rai d inlet type 
entry) where the spillway and feedin6 point 
would be same. Alternatively, the pond 
could be connected to a waterway to take 
maximu.m advantage of runoff from :atch­
men! area . 

Water s torage 

Storage of water over a period of time 
from the date of collection to utilisation 
which is likely to be about I to 2 months is 
a problem in red soils owing to high eep­
age rates. Various ealants have been 
tried succ_ssfully (Table 6). 

Of all the ealants tried, barring cement 
lining which gave zero seepage rate, asphalt 
is found to be useful. However, applk­
at ion of asphalt and its retention over the 
loping side of the pond is a problem as it 

tends to flow down in summer . Slopes 
flatter than 1.5:1 should be used, as steeper 
than this r~suJts in flowing down of melt­
ing asphalt. Covering the asphalt with 
soil plaster and use of herbicides to check 
the weed growth on sides of the pond are 
further improvements in this direction. 

Experience at Operational Research 
Project indicates that in view of the unpro­
tected nature of the farms, it is essential 
that the sealant should be strong enough 
to withstand the onslaught of grazing 
animals which come to drink the water. 
Alternatively, the pond should be protected 
by a fence. 

' 3 

Methods of supplemental irrigation 

on entional urfa e irrigati n are 
not appropriate for upplemental irrignti n 

• to rainfed crop owing to limited water and 
high e_~aporation 10 e. The depnrtur 
from the conventional tern i that th 
supplemental irrigation hould be u. cd to 
optimize the proql,lction per unh quantity 
of water rather than per unit area of land . 
The uh- urfaoe y t m a well a · the trickle 
(dr ;p) irrigation ystems are effi ic,mt but 
arw ::a pital intensive and arc not .iu titled 
con idering the economic buckwardnc s of 
the farmer . 

A system of confined furrow applic­
ation and alternnte (sk..ip) furrow applic­
ation is found to be u eful (Table 7) in 
making the wall'r to move deep into the 
root zone compared to conventional 
methods, where water spread over an 
area before getting into the root zone, 
thereby resulting in considerable cvapor­
ation and runofT losses. Further, a given 
quantity of water could be applied in sp lit 
doses to keep evaporation and runoff los es 
at the minimum . 

Water utilization 

The watcr collected in the pond could 
be uti lized for giving a life aving irriga­
tion for crop. Many a time, failure to 
make the crop overcome a severe moi ture 
stress, as that in Augu t which has high 
probability, results in total failure of the 
crop even though sub equent rains are 
adequate. The water could also be used 
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Table 6: Seepage rate in ponds with different sealants 

SealaDt Seepage rate 
(mm/day/m 2 ) 

Cement concrete (0.25 m thick) o 

Asphtllt with soil cover 1.5 

Soil + cowdung + straw (10: 1 : 1) 10 cm thick 8.1 

Soil+cement (12: I)" cm thick lining 53.6 

Control 421.2 

Table 7 : Effect of method of irrigation on crop yield (kg/ha) 

Method of Ratoon 

lrrigation jowar 
(1977) 

Wide furrow 770 

Confined to furrow 830 

Confined to alternate furrow 920 

for growing short duration vegetables or 
cash crop, ' in the event of normal rainy 
sea on, after the harvest of main crop. 
The effect of irrigation on yield of different 
crop is given in Table 8. 

Though the benefits of better moisture 

Ratoon 
jowar Castor Chillies 
( 1978) ( 1978) ( 1978) 

190 1030 1340 

300 1240 1670 

180 1270 1460 

con ervation are realised, unles the extra 
moisture is effectively made u e of through 
better agronomic practices, the advantage 
may not be felt. Therefore, it i essential 
to mato.:h good management practices with 
better moi ture con ervation techniques. 
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Table 8 : Effect of minimal irrigation on the yield (ks/ha) of different cr po. 

Jowar 

Treatment 

Control 

Irrigated 

Ratoon jowQr 

Treatment 

Control 

Irrigated (0.75 cm) 

Castor 

Treatment 

Control 

Irrigated 

Red gram 

Treatment 

Control 

Irrigation 

1973 

380 

830 
\ 1.5 em) 

1977 

740 

930 
(1.5 cm) 

1977 

720 

880 

1980 (two pickings) 

50 

250 (4.0 em) 

1974 

2510 

36 0 
(0.6 em) 

1978 

530 

660 
(1.5 em) 

1978 

110 

230 

65 

1979 

1 I 10 

1600 
(3 m) 

1979 

1020 

1320 
(4 em) 
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Table 8 : (Contd.) 
Vegetable 

Treatment Beans Brinjal Chilljes 

(1977) (1977) (1978) 

Control 130 1770 1270 

Irrigated (1 em) 1430 2670 1690 
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Economic Analysis of Improved Dry/and Practices 
V. Ranga Rao and S. Selvarajan-

rRODU TJON I vels of dryland crops 

from traditional raM tract in the Deccan 
plateau are abnormally low and unstable , 
thereby leading to widespread rural poverty 
in the region. Paradoxica.lly, climatic 
conditions are not wholl y responsible for 
this dismal state 'Of affairs. Unlike in 
ca e of kllor;! crop, the technique of 

oil and crop husbandry in semi arid black 
oils underwent little or no change from 

the age old practice which are inecffiient 
In exploiting the available resource . 
Research conducted on farmers ' fields, over 
a wide spectrum of seasonal conditions, 

demonstrated existence of tremendous scope 
for raising the productivity and production 
levels of black oil hitherto under explo­
ited , by nearly 2 to 4 folds. Jowor regist­
ered highest yield potential among various­

robi crops grown in the region (Table 1). 

Safflower, which is seldom cultivated 
as a pure crop ranked second in yields . In 

fact, it howed consistent superiority over 
dryland colton, which i extensively grown 

in the region not only in terms of yields 
but aJ. 0 in net profits (Table 2). Attempts 
shou ld therefore be made to hasten its 

Table 1 Scope for improving the production potentials of rainfrd robi 

crops through improved farming practice 

Crop 

Jowar 

Average yields· from tradition~1 
technology (kg ba) 

275 

Average potrnlials from improved 
techno logy (kg/ha) 

952 

Safflower 197 834 

Gram I 9 454 

""Data ba ed on average yield of crops obtained from farmer~ ' fields over a 

wide range of easonal condItions 

.. Scientist S- 3 (Plant Breeding) and Scientist ~S-l (Agr!. Ecoo.) Central Soil and 
Water Conservation R earch and Training In titute, Research Centre, Bellary 
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popularisation as a pure crop. Of the 

arious robi grain legumes te ted at the 

centre. field bean and elu ter bean 
proved more productive and table than 

gram empha ising the need for broadening 

the grain legume base in rohi . Eventbough 

the new farming techniques developed at ., 
the centre and el ewhere in the region 

offer good prospect of improving 

and stabi lising crop yields in the region, 

they will nardly have any production 

impact unles they a re economically 

viable and feasible to be adopted. 

Economics of i mproved ferming 
practices on ra i nfed bl ack soils 

Profitability and viability of any 

improved technology in drought prone 

areas hould be determined on the basi of 

9 

it performance 0\ r a d of en n 

rather thun on i lated e perien from 

e tremely good or bad s as n. Judged 
again t thi riteri n, adoption of impro ed 

te hnique (Table 3) that have been 

te ted on farmer.' fi Ids in the aren 

adjoining the re ear~h farm tl well u.s 

in the Intt-grated Dryllind Agricultural 

De elopment Projeci . Hagarib mmanahalli 

o\er year . turned out to b distinclly 
viable over I he prevailing traditional 

sy terns (Tables 4 and 5). in e. ferlili 'cr' 

alone account for 56 to 85"" of the addi­

tional working co ts, its us involves ri ks 

in drought years . Hence , emphasis shou ld 

be more and more on recycling sdentifica lly 

prepared organic manure for meeting 

atleast a part of the nutrient requirement 

or crops in these areas . 

Tab le 2: Relative e~onomics of safflower vs dry land cotton on farmers' fie ld 

P lace Mean yields (kg hal Net profits (Rslha) 

~eed CJtton Safflower Seed cotton Safflowe r 
- -----
De llary 124 

Chitrad urga 266 

Average 197 

low monetary inputs in the i m­
proved farming practices 

Simple cultural practices, such as use 

of p roper variety, timely seeding, recom-

474 

784 

634 

----- --
80.00 532.60 

435.00 1154.60 

268.23 853.63 

mended seedrale and spacing, timely 

weeding and intercu ltivali{)n that involve 
little or no additional exp!nditt)re over 
what the farmer incurs under hi conven­

tional ystem helped farmers reap addi-
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tional harve t and net returns. or 
instance, in case of rabi jowar, low mone­
tary inputs, when tested as a single 
package regi tered 608 kg more graio yield 
and R . 741/ - more net returns per ha 
than the prevailing local practices 
(Table 6) . Use of optimum seedrates, 
which are devi ed for normal and near 
normal season, very often lead to higher 
plant population than otherwi e required 
under sub-norma l easonal conditions, in 
ca e of sensitive crops like jowa, and 
consequently expo~es it to moisture stress 
at critical luges of growth. Simple practice 
of ~"in nin g plant population to around 2/3 
or 1/2 of the initial stands at around 30 to 
40 day after planting, proved to be a 
very effective life saving device, whenever 
October rains fail and / or oil moisture is 
inadequate for crop growth. Even on large 
cale plots, removal of a lternate rows in a 

below norm al season led to significant 
improvement in both grain yie ld and net 
returns of jowar over that of unthinned 
plots. Interestingly the beneficial effect 
of thinn ing wer observed to be more 
marked at low level of inputs than at higher 
levels (Table 7). Available re earch data 
clearly how that low co~t practices are 
very critical for oreali inA the full benefit 
from costly inputs like fertiliser <Table 8). 
Hence, farmers should he educated on the 

Table 5 : Benefit cost ratio 

C rop Additional benefits 
over control (Rs/ha) 

Jowa, 960.75 
Safflower 31.60 

Gram 770.00 

fo r 

Panel Discussion 

importance of these low mODetary inputs 
to achieve efficient use of fertiH ers and 
moisture. 

Constraints in the adoption of im­
proved technology 

Although, the benefits of improved 
technology have been demonstrated on 
farmers' fields over a number of years, the 
spread of improved dry land technology is, 
in general, low for jowa, and negligible in 
ca e of afflower and gram . Results of 
opinion surveys carried out among the 
farmers exposed to improved farming 
practices, on various constraints leading to 
either partia I or nOD-adopl ion of improved 
pract ices, advocated by the research 
centres in the region, revealed no insur­
mountable barrier . 1n fact, most of the 
apprehensions expre sed are based on 
traditional beliefs than actual experiences. 
The only major constraint appears to be 
ocio-economic . What is, therefore, needed 

to remedy the situation and attain the 
potential crop yields from these chronically 
drought prone areas i an intensive exten­
sion drive backed up by timely input supply, 
creation of adequate marketing facilities 
and crop in urance coverage and seed banks 
to shie ld farmers again t total crop failures 
a it happen in year of extreme drought. 

improved farming practices 

Add ilional costs S,C ratie 
over control ( Rs/ ha) 

248.75 3.86 
267. 20 3. 11 

456.18 1.69 
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Table 6: Economic of variou low monetary practice~ te ~ ted n~ a 

package on farmrr~' fields 

Particulars Jowar 

73 

Traditional Low monetary input .. 

Average cost of cultivation (Rs/ha) 

Average grain yield (kg/ha) 

Average ~traw yield (kg/ ha) 

Average net returns (R Iha) 

Average total human labour utili ation 
(man day /ba) 

Average total bullock labour utilisation 
(pair days/ ha) 

378 .00 

275.00 

777.00 

69 .00 

50.70 

13.1 

45622 

883.00 

1380.00 

81038 

58 80 

13 .7 

Low monetary inputs incl llde; early seeding, usc of improved variety , maintenance of 

adequate plant stand~, timely weeding and intrrcultural operatIOns 

Table 7: Economic .. ot mid sea onal correctiom in plant ~tands of jowar 

Particulars In pli t leve I ~ 

Low inpub High input~ 

Additional grain yield \\..p j ha) \ 88 106 

Addit ional income (R ,j ha) 188 110 

Additional cost ( R~/ha) 1842 18.42 

B/C ratio 10.23 597 
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Table 8; Fertiliser response as influenced by simple Jow monetary inputs 

Levels of N (kg/ha) lowar grain yield (kg/ha) 

Traditional farmer's practice Low monetary inputs 

o 787 1585 

25 1011 2016 



Econolnic Analysis of Improved Dry/and Practices 
In Red Soil 

B. Gopalakrishna Hebbar 

REA ED atlention paid to 
re earch on dryland technology has led to 
the development of new farming techniques 
in recent ears. The economic viability of 
recommended technology is decided ba ed 
on its economic performance on farmers' 
fields. Ac:ordingly, the technology consi­
sting of "bedding sy~tem", double 
cropping with cowpea - rogi , improved 
\ arieties in di fTerent crops. fert il iser appl i­
cation in ragi and redgram and other~ as 
alternate :rops, advocated by Dryland 
centre at Banga lore ha ve been tested on 
farmer' fields al Seethakempanahafli, by 
the Operational Research Projt:ct and 
I DLAD in Doddaballapur taluk, during 
1977-79 . The results of the ahove studies 
are presented below practicewise . 

BEDDING SYSTEM 

Bedding system in dryland rogi culli­
\ation involving oPening furrows at every 
two seed drill ~idths (3 m) at the time of 
sowing and sub equentl y deepening twice, 
has resulted in 88.4 .... inc.: r..:a~e in net returns 
with recommended fertilise r level and 
23.8% increase in net returns with farmers 
level of fertiliser application over the 
control plot , involving no bedding and 
farmer's practice (Table I) . Hence, far­
mers depending on their resource availa-

bility an either invl.!~t R 20/- per ha for 
only bedding and reap nn additional profit 
of R 13 per ha or adopt b duing a long­
with recommended fertili er level at a cost 

of Rs 142 per ha to realbc additional 
net benefi ts wort h of Rs 509 per ha. 

DOUBLE CROPPING WITH COW­
PEA -ragi 

Thi~ double cropping system is reCOlll­
mended in place of mono cropping with 
ragi. which is being followed in the region. 
Th e co»t of cultivation f cowpea- rugi 

sy~tem was worked out to Rs 2063 per ha 
as again t Rs 1362 per ha of ragi grown 
under traditional prllctice~. As seen from 
the result presented in Table 2. this system 
yielded an additional net return of Rs 1624 
per ha for an add itiona l cost of Rs 701 
per ha. B/C ratio of 2. 18 for cowpca- ragi as 
again.>t 1.57 obtained from monocropping, 

highlights the potentiality of this double 
cropping ystem in rep lacing the existi ng 
monucroppi ng with ragi. 

IMPROVED VARIETIES IN DIFFE­
RENT CROPS 

Ragi 

Two recommended V3ncLJes namely 
Indaf 3 and PR 21. 2 were tested 
against the local variety and the results are 
presented in Table 3. The improved 

4 Agricultural Economist, Dryland Agriculture Project, VAS, GKYK, Bangalore 



76 Panel Discussion 

Table I : Average costs and returns of ragi cultivation under bedding ystem in 
demonstration plots dur ing 1978-79. 

Particulars 

ost of cullivation (Rs/ha) 

Grain yield (Rs/ha) 

Gross income (Rs/ha) 

Net return (Rs/ha) 

Additional net return (Rs/ha) 

Additional cost (Rs/ha) 

Output- input ratio 

Table 2: A verage costs and 

Level of fertili er application 

Recommended do e of Farmer's level of 
fertiliser application 

Bedding Control 
ystem (no bedding) 

1021 

993 

2120 

1099 

228 

19 

2.08 

1002 

909 

1873 

871 

1.87 

fertiliser application 
Bedding Control 
system (no bedding) 

899 

812 

1627 

72 

138 

20 

1.81 

879 

756 

1469 

590 

1.67 

returns of (i) Double cropping with ragi and (ii) groundnut 

under improved I·S traditional farming Practices - Banga Jore. 

Double cropping Groundnut 

Particular Double Ragi Improved Control 
cropping alone (Local 

(Cowpea-rag;) (Control) Varieties) 
----

Cost of cu ltivation (Rs/ ha) 2063 1362 2329 1977 

Grain yield (Kg/ha) 416 1400 1150 679 

2363 

Gro s income (Rs/ha) 447 2162 2413 1680 

Net return (R /ha) 2424 800 84 - 297 

Additional cost (Rs/ha) 701 352 

Additional net return (Rs/ha) 1624 381 

Output·input ratio 2.18 1.57 1.04 Negative 
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varieties with all the recommended pract­
ice recorded an additional net returns of 
Rs 506 per Ita when compared to local 
variety grown under traditional practice. 
Switching over to these cultivars increa ed 
the co t of cultivation by R 347 per ha 
over control. The labour utilisation has 
gone up by I I .25 in improved varieties 
over thai of local variety. S/C ratio of 
1.46 with thi practice suggest it to be 
economica lly viable a the B/ for tradit­
ional practice was found to be only 1.16. 

Fertiliser use in rag; 

armers in the region are applying 
adequate N but less of P 2 0 ~ for ragi crop, 
while the recommendation is for applicat­
ion of equal doses of N & P ~ On' When 
the improved variety 1 ndaf 3, was tested 
under both the fertiliser levels, an addit­
ional profit of Rs 624 per ha was obtained 
from improved practi e as compared to 
farmer' practice , while the difference in 
cu ltivation co twas negli gible(vide Table 3). 
Thi indicate the ec nomic soundn s of 
recommended fertili er use alongwith other 
a socia ted practice in Ihc cultivation of 
rag; in thi region. 

Groundnut 

Two impr ved varieties namely BH 
8-1 and DH 3- 30 were demon trated by 

1 
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adopting al: improved practices (Table 2). 
Average cost of cultivation for improved 
vartetle worked out to be Rs 2329/ha 
which wa 17.8% higher tban that of local 
variety grown under farmers' practice. 
There was no much variation in the inputs 
between demonstration an:! control plots 
excepting that the seed rate is almost doub­
led (100 kg/hal in demon tration when 
compared to control plots (54 kg/hal . In 
case of returns, the local variety incurred a 
net loss of R 297 per ha while improved 
varieties gave a marginal net return of 
Rs 84 per ha. 

A Iternate crops 

Redgram (HY 3) is being introduced 
in thi region as a cash crop in place of 
ragi . When both the crops were tested 
for their comparative economic perform­
ance by following all recommended 
practices, the cultivation cost worked out 
to Rs 1818 per ha for redgram while that 
of ragi wa Rs 1500 per ha ( ide Table 3) . 
However, redgram gave the highest net 
returns of Rs 2939 per ha as against 
Rs 942 from ragi . S/C ratio wa 2.62 in 
case of redgram as against 1.68 of ragi, 
,hus indicating the high poten~iality of 
red gram to replace ragi in this region. 



Economic Analysis 
Practices 

of Improved 
In Red Soils 

Dry/and 

K. R. 

~H improved dryland practice 
mu t Ix economically viahle on farmer' 

field under their own re ource level for 
acceptability. The technology demonstra­
ted for different crops on farmer' field in 
Anantapur and Hyderahad regions consi­
sted of improvl'd pra<.:tices ~uch as, high 

yieldin g varieties. fertili er ll!.e and plant 
protection measures, as a package. Int er­
cropping system was another imporltlnt 
component of technology recommended for 
minimizing ri k and thereby qabilising 

producti vit y. 

The economic \iahility of the recolll­
mended practices for ditrerent crops 
(Table I) was measured in relation to 
traditional practice on the nasi of co t 
structure, gross return s. net returns and 

B/C ratio. The major iteml\ of expendi­
ture under improved dryland practices were 
. eeds, fertil isers and plant protection 
chemicals (Table 2). C0~t of seed almost 
remained sa me in cas ' of groundnut both 
under improved and traditional practices. 

but not so in case of cereals. pulses and 
castor. The results of these tudies are 

di cussed below . 

howdry 

INTERCROPPING SYSTEM 

Groundnut + Castor 

Intercropping s stem ~ith groundnut 
as the ba 'c crop and castor tiS an intercrop 
in 5 or 7: I row proportion, when adopted 
with all recommended practices n. Ii t d in 
Table I resu lted in additional net returns 
of Rs 339.01 per ha 3\ \:ompared to control 
namely conventional farming practice . 
Hi gh intensity of input use in the recom­
mended technology boo~ted th e cu It ivation 
expenses by Rs 116 .37 per ha over tradi­
tional technology. B/C ratio of this 
intercropping system under improved 
practices was 2. 12 which is 9.8"·" hi gher 
than that of farmer's practice. 

Groundnut + Redgram 

When redgram was grown as intercrop 
with gr undnut in I : 5 or I : 7 proportion , 
l:ultiva tion cost ditTered marginally (R 41 

per ha) between improved and trllditional 
prac·; ices. Howc"e r. increa!>c in net returns 
was su bstantial to an ex tent of Rb 424.01 

per ha under improved farming practices 
which is 52.2'~ higher than what is realised 
under farmer' s practice . B/C ratio wa 

.. Agricultural Economist , Agricultural Research Station (APAU), Aoanlapur. 



o Panel Discussion 

Table I: Salient recommended new farming practices 

Crop Varil'tie 

INTER CROPPING SYSTEM 

Oroundnut + Ground TMV2, 
Castor nut: TMV3& 

Kl 

Castor: Aruna 

Oroundnut + Ground TMV 2 & 
Redgram nut : TMV3 

Redgram: PDM 1 

Setaria + Setaria: J SC 377 
Redgram RedgraOl : PDM I 

Jowar + Jowar: CSH 5 
Redgram Redgram : PDM 1 

SOLE CROPS 

Groundnut TMV3& 
Kadiri 1 

Setaria ISe 377 

Bajra BJ 104 

Fertilizer 
dose (kgrha) 

20 N, 
30 PlIO r; & 
30 K 2 0 

20 N 
30 P2 0 5 & 
30 K 20 

40 N & 

40 P 2 O " 

40 N & 

40 P 20 G 

20 N, 

Important Remarks 
pests and diseases 

Groundnut: 
Leaf minor, red In 
hairy caterpdlar, 5: 1 or 

tikka leaf spot 7 : I 
Proportion 

Castor: Semilooper 

Redgram : Pod In 
borer 5: 1 or 

7: I 
Proportion 

In 
5 : 1 
Proportion 

Jowar : Shoot fly , In 
caterpillarh, 2 : 1 
ear head bug Proportion 

30 P :,! 0 5 & 
30KgO 

40 N & 

40 P:,I05 

40 N & 
40 P :J O s 

SOIL AND MOISTURE CONSERVATION PRACTICES 

Opening up a furrow in the cropped field at an interval of 2 m with country woodell 

plough, on receipt of rains preferably within a fortnight after germination. 
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Se ion I 

.1 0 higher in improved (2.0n than in 
traditional (1.67) farming practice which 
confirm the economic iability of recom­
mended package of practice in \ntercrop­
ping redgram with groundnut either in 
1 : 5 or I : 7 ratio. 

Setaria + Redgram 

When setaria and redgram were 
groWn in 5: I proportion and tested under 
both recommended and traditional farming 
practices, the former gave a net return of 
Rs 555 per ha while the latter gave a 
marginal amount of Rs 6.14 per ha . 
Additional investment under improved 
practice amounted to R 136.96 per ha 
over traditional y tem . B / C ratio for 
this intercropping system was 1.89 when 
recommended package of practices a given 
in Table 1 were adopted , while it wa less 
than unity under farmer's practice . 

Jowar + Redgram 

When redgram wa~ intcrcropped with 
jownr in 1 : 2 proportion and demonstra ­
ted on farmers' fields, the net returns 
reali ed wert ' Rs 376 per ha under recom­
mended practices and R 195 per ha under 
farmer's method of CUlli\ation as again!>t 
an increa~e of Rs 175 p:: r ha in cultivation 
cost with the adoption of all recommended 
package of practices . B I C ratio for 
improved practices wa 11.2<:,. higher than 
that of farmer's traditional practice. 

SOLE CROPS 

Groundnut 

Improved varieties of groundnut 
(TMV 3 and Kadiri 1) when cultivated 

3 

with all oth r ree mmended pm ti . s 
gi n in Table 1 ga e higher net profit of 
R. 42 .20 per ha at an additional 
cU\ti"'U.li n e pen e f R ' \ \ S.3 er ha 
a compared t I ari ty grown 
under farmer' traditional y (I'm. 
B/C ratio for improved pra tices 
wa worked out to he 1.86 which 18.5" 
higher than that of furmer:.' practice, 
Thus, the reo ult ' how that by swit hing 
over to improved arieties and r commen­
ded practice in the cultivation of ground­
nut. the pr fit c uld he in~rea ed b 66"" 
over what the farmers a re pre, cnt Iy 
reali ing. 

Setaria 

An impruved variety I e 377 grown 
under improved farming practice incurred 
a cult ivation co t of Rs 428 per hu which is 
10.710 higher than that of local variety 
and farmers' metho:1 of cultivation. The 

net returns and BI rat io obtained were 
Rs 202 per ha and 1.47 rc<,pectivcly under 
improved farming practice as ;Igainst that 
of Rs 154 per ha and 1.39 realised under 
traditional method of cultivation . 

Bajra 

Adoption of all recommended prac­
tices with BJ 104 trebled the net returns 
obtained from local variety grown under 
traditional practice . ost of cultivat ion 
with improved practices has gone up by 
26 . 9~~ over that of farmers' practices mainly 
due to fertilizer use. The net returns 
realised from improved variety are 
Rs 898.17 per ha as against Rs 396.00 per 
ha recorded in the local plots. Accord-
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ingly, the recommended technology gave 
a BI ratio of 3.30 as against2 .290b erved 
under fa rmer's traditional method of 
C'J ltivation. 

SOIL AND MOISTURE CONSER­
VATION PRACTICES 

Dead furrow 

The cost of opening up a furrow in 
the cropped area wa worked out to be 
only Rs 10 per ha while all other items of 
expenditure for bajra (BJ 104) remained 
the same under both improved 
and control plots. But the increase in 
yield due to dead furrow was substantial to 
the extent of 205 kg per ha over control. 
Thus an additional income of Rs 205 per 
ha was realised by inve ling Rs 10 per ha 
on dead furrow, which indicates the 
economic soundness of this practice. 

The important crop, for Hyderabad 
region were Jowar a nd astor. The effici­
ency of varieti sand ferlili er was demon­
strated . The ec nomic advantage of 
square planting over normal planting 
(rectangular) in Cll tor and narrow row 
over wide row planting in Jowar were al 0 

demonstrated . ]ntercropping sy tern with 
jowar and redgram in 2: I ratio wa tried. 
The parI icular of co t tructure, gross and 
Mt return and B/C ratio are given in 
Table 3. Th re ult ure di cu cd below 
practicewi e. 

fNTERCROPPING SYSTEM 

Bajra + Redgram 

The bajra + redgnim inter ropping 
ystem in 2:1 ratio was demonstrated by 

Panel Discus ioo 

adopting all other r commended practices 
for both the crop . The total cost of 
cultivation of thi ystem was worked out 
to be Rs 838 per ha while the net returns 
were Rs 1239 per ha with B/C ratio of 2.48 
and thus indicating it economic viability 
in this region. 

Jowar + Redgram 

Redgram was intercropped with jowar 
in 1:2 ratio and tested against conlrcil 
where jowar was grown under farmer's 
practice. ost of cu Itivation was 7.7"10 
higher in demonstration plots. The net 
returns from this intercropping system was 
worked out 10 be Rs 248 under improved 
practi::es while growing of jowar alone 
under traditional practice gave net returns 
of Rs 114 per ha. SIC ratio for improved 
technology i I. 52 as again t 1.26 under 
traditional farming sy. tem. 

NARROW ROW SPACING IN 

Jawor WITH FERTILISER 

Adoption of narrow row spacing in 
jowa,. (CSH 6') cultivation alongwith 
fertiliser application and other a socia ted 
inputs in,;reased the net ret urns from Rs 81 
to 1188 per ha with BIC ratio being 2.44. 
Cultivation expenditure was more under 
improved technology by 2~"; over that of 
traditional pra .:! ice. 

SQUARE PLANTING vs RECTANGU­

LAR PLANTING OF CASTOR 

When the improved practice of square 
p"lanting and other recommended farming 
practices were adopted castor yielded an 
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additional net returns of Rs 420.70 per ha 

at an additional cultivation cost of 

Rs 38.18 per ha over that of rectangular 
planting. Ble ratio was 2.26 for the 
improved technology and 1.85 for the 
farmer's method of planting. 

HYBRID Jowar 

Recommended hybrid variety CSH 6 
was te ted against the local variety. The 
major item of expenditure under improved 

• 

Panel Discussion 

practice were observed to be seeds and 

fertilisers. lnvestmenl on pesticides rem­
ained same under both the practices. Under 
improved technology, the cultivation expe­
nditure increased by Rs 220.61 per ha over 
that of traditional practice. Cultjvation 
of CSH 6 with all improved practices 
resulted in net returns of R 140 per ha 
with B/C ratio of J .17 as against a net loss 
of Rs 287 per ha incurred in the control 
plot with local variety . 
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ame of practice 

Description 

Area of applicability 
and cope 

Specification 

Trapezoidal blm Is on tru ted on ntour with permi ihle 

de iation., \\ ith pen nd c nnected t walen I 

Both in hallow and deep . il re iving annual roinrall of 
600 mOl r bel w. 

Land lope rtical 
(0 ) interval (m) 

Upto :1 0.54 1.00 

3 to.4 0 .65 1.25 

4 to 5 O. I 1.50 

0 '400., 
T"III<"1Ir."Or.'>r"'- - - - [ - - - • ~ ...... .."" 

·/~· 'l.5~--_ 

Fig. I Contour bunds with waste weir 



Field pro;:edure, method of 

implementation and 

maintenance 

ost 

Benefits 

2 

Bunds to be con tructed strictly on contour with permi 

ible deviations (not exceeding 15 em while crossing a 

rjdge and 30 cm while ero sing a depression, Jceepjng 

the top of bund at the same level). 

Open ends should lead to gras ed/protected waterways. 

Smoothening to be done in the inler bunded area . 

Average cost works out to R 200-250 per ha. 

No problem of concentrated flow through the wa te weirs. 

Over flowing and breaching are avoided even with hjgh 

intensity rain. 

Serves as an effective conservation system. 

Re ults in higher crop yield . 



arne of practi e 

D s riptiotl 

Area of applicabilit 
and ope 

~citica tion9 

GR D ' i) BLVD 

Graded hUll s a re tho 
to t he chunn I for leading I he 
ero. i\e \eIOCII) . 

light f dl of 
w tet' nl n n-

In area of tlnnu I rainfnll O101'e Ihan 00 tt1n1 . in regi n 
where run ff is high and ill jill moi lute c no I'Vati n 
doc not alone help to imp!' ve J1roduction b cnu e of 
t>tofile limitation. and in location. whde llrpltl sin 
of t: res. runoff is e . nlinl 

Lund slope 
(%) 

I to .3 
3 to 5 

(Grade: 0.2 
054 

to 0.4%) 

.. 
' ...... 

.. 

-- _ .... -----~------__ ..-..::C>_~::.:'t=--:--:- 0 '. .. ..- ~o _...... 
"" .1:o~ 

Fig. 2 Graded bunds 

, 
.... 

" 
.. 

V r'tlcnl 
Inlerval (01) 

1:0 
I. 



i ld procedure, method or 
implementation nd 
maintenan~ 

o I 

13 nclii 

4 

Bunds to be constructed on graded contour. Graded 

channel to lead into grassed / protected waterways. 

Smoothening of inlet hunded aree . 

C n. truct ion of the buml including smoothening of the 
(inter terraced area costs around R 200 to R 2S0/ha.) 

No gully formation in the inter hunded area even with high 

Intto ity tain . 

el'ves nc an efl"ective disposal system and offers advantage 

fot management of inter terraced atea for insitu 
moisture con. ervalion . 

,. 



arne of practi e 

Description 

Area of applicability 

and ~cope 

pecifications & field 
procedure 

Benefits 

5 

IMPROVI G MOISTURE 
THRO GH 

a) Deep tillage, 

b) Shallo~ tillage, and 

c) Application of organic re idue . 

o ERV TlO 

a) Ploughing and chiselling the il upto 25 to .10 em depth. 

b) Tilling the soil upto 10 COl depth. 

c) Addition and incorporation of any organic re~idues through 
hallow tillage. 

a) In oils with underlying hard pan 

b) Shallow tillage for entire red oil regIOn. 

c) In areas where .::ru t problem exist. 

a) Ploughing or chi . elling upto 25 to 30 cm depth immedi­
ately after the harvest of the crop "ith iron mould 
board plough. 

h) Tilling the oil UplO 10 cm depth with eilha peg tooth 

cultivator or blade harrow whenever the ~I)il comes to 

condition after harvest of the crop. 

c) Apply crop residue If f 4000 kg/ ha and incorporate through 
shallow tillage continuou . ly for 3 yelt rs with fir trains 
in April / May along with 15 kg heptachlor/ hu . The 
material is to be cut into pieces in ca~c of il1l:orpor­
ation with bullock drawn implements . 

a) Beuer root proliferation. 

Increases effective soil depth for crop growth. 

Controls perennial weeds. 

b) Ensures moisture conservation through higher infiltration 
and resu Its in low runoff. 

C) Improves organic matter. 
Retains more water in the surface as well as suhsurface. 
Avoids crust formation. 
Increases crop yields . 



Name of practice 

Description 

Area of applicability 
and cope 

Specification 

6 

INTER TER RACE MANAGEME T - RIDGE AND 
URROW ULTlVATlON. 

Sowing flat on a gradient (0.2 to 0.4" ) and later forming 
ridges with intercultivation. 

This system is useful for widely spaced crops having a row 
pacing of 45 cm and above. 

Ridging is to be done 30 days after sowing. 

Fig. 3 Tnter terrace management with (a) Ridges and 

Field procedure, 

m thod of imple­
mentation and 
maintenance 

Benefit 

Sow parallel to the graded bund sta rting from top. 

In case of unbunded areas , establish key line on a grade and 
sow parallel to it. 

En ure that the point rows lead to the buml or waterway. 

Repeat furrowing with each intercultivation. 

Help in reducing runoff. thereby making a\ailable more 
moi lure ror crop growth uniformly in the inter terraced 
area. 

Retention of this system helps to con er e moisture during the 
post barye t period-. 



-I 
arne of practice 1 T£R T RR M • ME f - GR 0 0 RROW 

Description Bedding ) stem or opening furr \ , n a grlldi nt at suitn I 
inu-tva I . 

Area of applicabiJity , tn mediom to deep . oil ~t\'~ng annual rainfall more thnn 
and sco~ 60 111 m 

Specification!! Opm;n~ fllrrow5 3 m apart with R grade of 0.2 to 0.4~". 

Fig. 4 Inter terrace management with (b) bedding system with graded furrows . 

Field procedure, 
method of imple .. 
mentation and 
maintenance 

Benefits 

ow flat on a g~ade . 

The furrows are to be opened up at sowing, with a ridger 
attached to the seed drill at one end or by using a 
plough/ ridget. 

Maintain the Iut'rows by deepening once or twice 

En ures moisture conservation as well as disposal of excess 
water during high intensity storms. 



arne of practice 

D escription 

f applicability & Area 0 

scope 

pecification 

MANAGEMENT 
lNTER TERRACiDER STRIPS 

GRADED BO . s across the slope, 
ded border trip . serie of gra 

DevelopIng low rainfall. 
f high as well as . bl to areas 0 

Su<" e 'dth 

d 10 to 15 m WI 00 
to 200 m length ~n , Ily and with no . s of I I ngltudlOa Border strIp 0 30 gradient 0 

. h 02 to . ,,, wit . 

cro s slope, 

- I '. " .. ~ • ~ _, 

., • ~ " • ., d d border strips 
' th (c) gta e 

management WI both tractor and F;g. 5 Inter lerrace " 'med by us;ng 
d strip ate 0 

Graded bor ~r wn levE'ller , 

bullock ra fill' g 
. and In , 15 em cuttll1g Not more than 

. Id procedure, 
Ie f' plernent. ethod 0 1m 

m. d maintenance atlon an 

. the jength. Gi e gradient to , 

I along the wIdth . Maintain zero leve • • 



Cost Co t of de elopin trip bout R - lOOO/ha.. 

Benefits Run If on dey lop d t.rip wa again l -4-3(;' 
on unde elop d area with 2 ... 

Due to in rea d opportunity time availahle [ r rain water 
to oak into the il. condition [or wing remained 
favourahle for _- 3 day more than on I py land . . 

lftcrea ed cr p yield . 



Name of practice 

De cription 

Area of applicability 
and scope 

pecification 

Field procedure, 

method of imple­

mentation and 

maintenance 

Cost 

10 

FARM PONDS FOR RUNOFF HARVFSTT G AND 

RECYCLING. 

Storing e~cess runoff in dug out poods and re-using the same 
for irrigation of rain fed crops. 

This practice can be advantageously adopted in areas where 
the rainfall pattern is such that most of the rainfall is 
received in short durations and with inten sities. 

Location : Natural depre sions should be made use of. The 
ponds may be located in the lower element s of topography 
where seepage losses are low or else lining of ponds with 
soil and cement in 8 : I proportion or asphalt or sodie soil is 
required . 

Catchment area (ha) : 6 to 8 

Depth (rn) : 3 to 5 

ide slope : J .5 : J 

apacity (cum) : Upto 2000 

ilt trap (pit of suitable size) is recommended on the upstream 
side to reduce silting. 

Minimum capacity could be 100 cum for a call'hment of 0.6 ha . 

Lifting of water by oil engine or indigenou method. 

1 rrigat ion during drought ~pe ll for dry land aops . 

II is preferable to grow ca !.h crop or vegetables to reali e maxi­

mum benefits . 

Depth of irrigation may be varied from 2 to 5 m depending 

upon the oil type and crop. 

R 2000/- to Rs 8000/- d_epending on ize. 



~ / 
SILT T~P 
~~~"" f--

=i[ ftlNL rr- POND 0 ... --.. ~ 

UT LE:'f 

V '" _1H.""-"" 
E ARTM~ EMBANKMENT 

1-----, 'iI ,~ ..... - --I 

~---------~.~----------~ 

SECilON ON i 
_' 

Fig. 6 Farm pond for runoff harve ling and recyclini. 



12 
.~ .. 

ig, 7 Farm pond with runoff water 
n nefits 

IT ct f upplemelltnl irrigation on crop yields t kg/hu) in l-Iydetabad region . 

Jrrigated<t 
--~ 

Jowor (3 year 138 2037 

astor 1977- 79 ) 763 V70 

Redgram (J 980 ) (Two pickings) 0 .250 

Bans (1977) 130 1430 

BrinjaJ ( 1977 ) 1770 2670 

hillie (197 ) 1270 1690 

.. Depth of irrigation aried from 0,6 to 4 em . 



arne of practice 

De ription 

Area of applicability 

Specifica t ion 

Benefits 

Region Crop 

13 

IMPROVED TE H OlOG FOR R 1 DROP 

Adopting improved techool g in the culti atiOll f rlliofed 
jowar, ea tor, bojra , groundnut, rogi maize and round­
nut for higher ields . 

Red . il of Anantapur region baj ra, gr undnut . castor). 
Bangalore region (ragi , groundnut. redgram) and Hydera­
bad region (jowar) . 

Refer Table I. 

OSI of cultivation and net return 

Technology cost 
Net returns 

(Rs/ hu) ---
Anantapur (1977- 78) 

Bajra 
Improved 
Traditional 

Groundnut 
Improved 
Traditional 

Castor 
lmproved 
Traditional 

Bangalore (1977-78) 

Rag; 
Improved 
Traditional 

Groundnut 
Improved 
Traditional 

Redgra m 
Improved 
Traditional 

Hyderabad (1977-78) 

Jowar 
Improved 
Traditional 

706 .57 
524 .89 

1229.27 
1103 .88 

668 .57 
554.21 

1499.68 
1152.40 

1536.28 
1642.07 

1818. 14 
1499.68 

844.81 
624.20 

581 .43 
178.31 

1044.48 
629.28 

220. 19 
52 .94 

695.56 
188.86 

1221.36 
296.35 

2938.54 
942.66 

140.47 
-287.22 



Practice 

Prrpal a tory 

tIllage 

Setding Ii me 

Fertiliser u e 

(kg/ha) 

Variety 

Row spacing (cm) 

Seedrale (kg/ha) 

Interculture 

Important pests 

Table I: lmproved technology for rainftd crop 

!olVar Castor Bajra 

One to two ploughings followed by 2 to 3 harrowings and in case 

or ca~tor 2 to 3 ploughings 

End June End July 1st fortnight of July 

10 N , 30 P'20 rs as 10 N. 30 P 20;, a 10 N, 30 P 20 6 as 

basal and 30 N as ba~al and 40 N as basal aod 30 N a 

top dre!osing top dressi ng top dressing 

C H 5& Aruna & BJ 104 & 

CSH 6 Ganch I Vijaya 

45- 60 60- 90 45 

8 to 10 10 to 12 3 

2 to 3 hoeings depending upon the season and furrowing 

after in lercu It ivation 

Shoot fly . <; tem borer 

& rarhead bug 

Semiloopcr 



T I>I~ J ; (Contd .) 

:kagi Maize Gronndnut 

Preparatory 1'illage One to tWO pJoughinS in Ma IJune followed by 2 to 3 harrowina 

Seeding lime 

Fenjliser ule 
(kg/ha) 

Variety 

Row spacing (CJll) 

Seedntc-(Irgjha) 

Interculture 

Important pests 

bt fortttight of July 
for medium duration 
~'arjetie ', I t fort­
lIight of August for 
hort duration 

vsrietie, 

25 N, 37.5 f>20r: at 
sowlDg and 25 N at 
jo days after owing 

Medium duration : 
Indaf I and lndar 3 
Short duration: 
PR 202 and lndaf 5 

30 

10to 15(drillsowin&) 

2 to 3 

JUDe/July 

31. 5 N. 50 P ~ O ~ & 
25 K 2 0 a hasal & 
37.5 N at 30 day 
. fler sowing 

Deccan und 
0101 

60 

I~ 

2 to 3. Earthing up at 
30 days after sowing 

Stem borers 
Cob worm 

Juncfluly 

25 N, 0 p~O o 
25 K 2 0 as ba aJ 
dose only 

Spanish imp . 
TMV2 
DH 3- 30 

30 

100 

2 to 3 before 40 day! 
after sowing 

Leaf minor 
pod borer 

N.B. ]n case of jowar, if stress at flowering is noticed, ratoon with 20 kg N/ha after receipt 
of rains. Give protective irrigation at stress during flowering for jowar and hajra. 



N:tme of pracli e 

Description 

Area of applicability aad 

sc p 

ield procedure 

Ilenelit 

Crop 

Bangalote region (1977 ... 78) 

~edgram . 

Rogi 

1() 

C~()P S BSTIT Tlo 

Replacing traditional crops with more remunerative crop. 

BangaJore region : Redgram to replace rag;' 

Cowpea to replace hor,egram for 

delayed sowing. 

Hyderubud region ' Cowpea to replace horsegtam after 

hajra li'S econd crop. Bajra to 

replace jowar fot delayed sowing. 

Redgram can replace ragi in all seasons. For Augustl 

September sowings Cowpea may be preferred to bqrs­
egram . Bajro is preferred to jowar for sowing in the 

first fortnight of July. After hajra, cowpea should be 

grown in plm:e of horsegram. 

Cultivation 
cost (Rs/hU) 

I J8.14 

1499.68 

Net returns 
(Rsj ha) 

2938.54 

695.56 

. ' 



Name of practice 

Descript ion 

17 

IMPRO ED TECH OLOG'\' FOR 1 T R R PPI 

Y TEM 

Gr \ ing redgram n an intercrop along\ ith groundnut/ 

jO ll'or/seta rialnajra under imprmed lechnolog. us an 

in urance again t total failure of crop. 

Area of applicability and 

cope 

Red soil of Anantapur. Bangalore and H dcrubad 

region . 

Specifications. method of 

implementation and field 

procedure 

Improved technology. alient practice . . 

rops and 
ratio 

Groundnut + 
Redgram 

(4 : I or 6 : I) 

Jowar + 
Redgram 

(2 : I ) 

Setaria + 
Red gram 

(S : I) 

Variet ies 

Groundnut : ™ V 2 

Redgram : PDM 1 

for Anantapur , 

HY 3 for Banga lore . 

Jo .. mr: 

CSH 5jCSH 6 

Redgram : PDM 
for Anantapur & 

HY 2 for Hyderabad 

regions. 

Setaria: 

ISC 377, Redgram : 

PDM 1 for AnantapuT 

region . 

Fertiliser Pe~t. and di,eases 
do~e (kg/ ha) 
( : PO:. : K : 0) 

20 : 30 : 30 for Groul~dnut : 

Anantapur Leaf minor. 

region and TiHa leaf ~pot 

25 : 50 : 25 for Red gra J11 : Pod horer 

Bangalore 

region . 

40 : 30 : 0 Jowar: 

hoot fl y. stem horer and 

earhead bug 

40 : 40 : 0 
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Costs and returns : 

Costs and return from different intercropping y tem in Anantapur and Hyderabad region 

(1977-78) 

lntercropping ystem 

Analltapur 

Groundnut + redgram 

Jowar + redgram 

Setaria + redgram 

Hyderahad 

Bajra + redgram 

Cultivation co t 
(Rsj ha) 

Improved 

II 4.17 

332.03 

676 .86 

838.44 

Traditional 

1142.91 

456.82 

539.90 

Net return 
(Rsjha) --- --=-----

Improved Traditional 

1170.77 

376.22 

580.45 

1238 .6 

768 .99 

195.35 

- 17.55 



arne of practice 

D scription 

Area of applicabilit. 
and scope 

Field procedure and 
method of imple' 
mentation 

Cost and returns 

19 

DOUBLE CROPPf G WITH COWP A - RAG} 

Introduction of double cr pping lem "'ith wp a rolf wed 
by rag; in pIa of m no ropping with raK; hich i. 
being followed in Bangalore region . 

Red il area of Bangal re region wilh rainfall in May. 

ow cowpea with rain in May when 30 COl of 'oil proHle i 
moi l. After the harve t of cowpea in end Julyor eurly 
Augu t. ow ragi (tran plant ru!!i, if hun' ' I of l)Wpea i. 
delayed due to intervening drought. ). Adopt uitable plant 
protection measures . 

Double cropping sy. tern yielded an additional net return . of 

R . 2335{ha for an additional co t of Rs. 701 / hu . 



" 
", t 
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Name of practice 

Description 

Area of applicability 

Specification 

Field procedure, method 
of implementation and 
maintenance 

Benefits 

2\ 

CO TO R ULTIV no 

Conducting all field operation uch a ploughin . tilling, 
seeding cultivation te., along the contour. 

All r gion where oil and moi ture con ervntion i r quired. 
It is nece ary that all farming peruti n are done 
along contour. The ridge and furrow . form d in 
the field aero the lope, will help in intercepting 
runoff and thereby facilitate in reased infiltration. 

All farming op ration must he carried out n contour or 
aero the lope. 

Fig. I Contour ultivation 

To facilitate contour cultivation, contour guidelines are to 
be formed with the help of bUild former in the field at 
suitable intervals, say 30 m and all operations to be 
carried out along these contours. In hUllded area 
operations are to be carried out parallel to the bUild. 

Contour cultivation by it elf registered 35 and 22% yie:d 
increase in jowar and setaria compared to up and 
down culrivation with no additional cost. 



Name of practice 

Description 

Area of applicability 
and s::ope 

Specifica t ions 

Field pr eedure, 
method of implemen­
tation aJld 

22 

ONTOUR BUNDS 
Traypezoidal bUilds eon!ltrueted on contour with premi ihle 

deviations and surplussi ng arrangement for oil and 
moi!>ture con ervation. 

In black soil of les than or equal to 60 em depth "'ith 
permeability more than 7 mm/ hr in areas of low rainfall. 

ross eel ion (Sqm) Vertical interval (m) 
1.0 to 1.4 0.75 to 1.50 

depending on land slope 

IN~(mmw 

ontour bum/ with wa te weir 

Btl/lds to be con trueted on c ntour with penni ible deviation 
\·i= . , IS em on the ridge and 30 m in the alley. 

Waste w ir to be ) eated at the lowest point with ere t le\e] 
15 em above the contour. 

Bttllds to be tabili. ea with vegetation. Land on up tream 
ide of the bund t be moothened . 



ame 01 pm ri c 

Description 

Area of applicability and 
scope 

Sp<'cifications 

:!: 

GR OED 8C!1 DS 

Me hanical con er ati n tru tur . con i ling or . hollow 
channel nnd narrow bn d IrapoOldnJ bU1Il1 on tru­
eted on grad d c ntour at r gular crtieal inter 01 
for oil and water con er ati n. 

In black oil deeper thun 60 cm lin ing moderate IU lov 
infiltrution rate (Ie than 7 .0 mm/hr) . 

Cro s section (. qm) : 0.83 
Vertical interval (m) : 0.75 1010 (depending on land . lope) 

Channel grade (%) : 0.1 to 0.2 

Permi sihle length (m) : 300 

-...... , , ... _ -_ - .... _ ... -....... _ 
-_ 

,'I/;~.g"-=.:..= _____ ¥ _O.!! ___ _ 
JO'T 0 

1-1· 22 "---I ~ ' 

Fig. 3 Graded IlIIlIds 



icld procedure. method 
of' implementation and 
maintenance 

24 

ig . 4 Graded hUlld in field 

The entire structure to be aligned on graded contour , 
Channel to be excavated and excavated earth put in 
the form of trapezoidal ridge on toe dOWn stream side, 

Graded btmd-s to empty into gtass waterways. 

Btmds and Waterways to be stabilised by grasses like 
Dichantltitlm annulatum and Cenchrus ci/iaris l with 
drop structures wherever nece sary , 



arne of p racti e 

De r iption 

Area of applicabilit. 

peel fica t Ions 

25 

BRO D BA E TERR 

echanical con.ervati n -tru IUr . 
channel and hr ad ba cd I w 
graded contour at r'gular 
c n ervution. 

f h 11(\\ 

In bla k . oil hu\ing moderate to I w IIlfiltrtlli n ral~ 

(le. than 7.0 mm /hr) and depth gr'u ter than 60 1'11 . 

Thi. practi'e i onl uitablc for large holdi ng. 

. cetion (~qrn) : 1.50 

Vertical interval (m) : 0.75 to 1.0 (depending on land lope) 

Channel grade (%) : 0. 1 to O.:! 

Permissible length (m) : 300 

\A.I ' 

Fig. 5 Broad ba e terrace 

Fig. 6 Broad base terrace in field 



Field procedure, method 
of implementation and 
maintenance 

26 

Entire structure to be aligned on a graded contour, channel 
to be excavated and the spoil put in the roml of a 
broad based low ridge on the down stream side. 

The terraces to empty into grass waterways. 

Waterways to be stabilised by gras e like Dicanthium 
annulalum and Cenchrus ciliaris with drop structures 
wherever necessary. 

," 



Name of practice 

D scription 

Area of applicabilit L nd 
scope 

pecifications 

Field procedure and 
method of implementa­
tion 

Benefits 

_7 

ERTIC L M LCHI G 

Keeping jowar tubble verti all in trenche dug a ro 
lope . 

Medium to deep titT and clayey .oil \ h r intake ratc 
10\ . 

Jowar stubble are to be kept in tr nehe. of 30 em d cp. 
15 em wide. in uch a \ a thut the lubble. protrude 
10 em a bo\ e the ground. Trenche to b spaced at 
4 to 5 In di tance . 

I-i~ . 7 Vertical mulchin g 

Trenehe~ are made aero, the , lope either manually or 
mechani ally. .lolVar !.llIbble~ lIrc ~tuffed vertically 
in these trenchel> uch that they protrude 10 em above 
the ground level. 

Vertical mulches act a~ IIlwke pOlllts and guidc the 
runoff water to subsoil there hy re. ulting in grcattr 
conservation of moi~lure in the ~oi l profile and higher 
l:rop yields u\ .. h \\ 11 bclo\\ . 



28 

Influence of vertical mulch on jowar yields (kg/ba) 

Bellary (1973 - 76) SoJapur (1974 - 76) 
Treatment 

Control 

Vertical mulch at 
4 to interval 

Grain 

836 

128 1 

traw Grain Straw 

2157 840 4774 

3037 1266 6445 

N . A. - Not available 

Grain Str'ilW 

1306 N.A. 

1649 N . A. 

"" cost involved is Rs 1650/h which includes malenal cost of Rs 1200 and labour charges 
of R 450 per hectare . Material required is 16 tonnes of jowar stubblcs (lower part) . 

"" .. A\(C'rage of thr c years between 1974 and 1978, at 5 m interval. 



Name of practice 

Description 

Area of applicability 
and scope 

Specification 

Field proledure and method 
of implementation 

Benefits 

Mulching 

Bellary· 

Control 

Surface mulch 

Jowar stubble 

Wheat straw 

Redgram stalk 

Dry grass 

Bijapur4· 

Control 

Surface mulch 

Jowar stubble 

Cotton stalk 

Dust mulch 

Ridges and furrows 

• Average of three years -
•• Average of two year 
N .A.- Not available. 

29 

MULCHl G 

Creation of adequate du t mul hand/or appli tion f rop 
re idue a urface mul h . 

Medium to deep black oil . 

Crop residue : 5000 kg/ha . 

Ridge and furrow : Opening ridges and furrow at 90 em 
distance. 45 days prior to planting and sowing 2 line 
in furrow and breaking the ridges during first inter­
cultivation . 

Help to improve water intake, reduce evnporat ion 10 ' e 
and thus improve moisture availability for higher 
yield a hown below. 

Jowar yield tkg/ha) 

Grain traw 

728 3430 

1035 4720 

1120 5190 

11 82 5680 

1265 8240 

1760 N .A. 

1989 N .A. 

1908 N .A. 

2064 N.A . 

;_. 



Name of practice 

De cription 

Area of applicability 
and cope 

pecification 

30 

FARM PONDS FOR RUNOFF HARVE TING A D 
RECYCLING 

Storing exces runoff in dug out pond and re-u ing the 
same for irrigation of rainfed crops. 

This practice can be advantageou Iy adopted in area 
where the rainfall pattern i uch that 010 t of the rainfall 
is received in short duration and with high inten itie . 

Depth (m) : 3 to 5 

Side lope: 1.5 : I 

Capacity (cu 01) : 2,500 to 3,000 

ilt trap (pit of suitable ize) i recommended on the 
upstream side to reduce ilting. 

One uch pond i recommended for every 8 to 10 ha. 
However , minimum area to be not less than 3 ha . lest 
the water yield be too small. 

Fig. Farm pond with runoff water 
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Fig. 9 Farm pond for runoff harvesting and recycl ing 



Field procedure, method of 

implementation and 
maintenance 

Benefit 

32 

Lifting of water by oil engine or indigenous method. 

1 rrigation of 5 cm depth of water to rabi crops within . 
30 to 40 days after sowing. 

Desllting of pond may be done as and when necessary. 

Economic analysis of the farm pond gave benefit cost ratio 
of 3.4 when 5 cm of water was applied to jowar in 
Bellary region . 

Harvested runoff can be recycled over an area equivalent 
to 80 per cent of the catchment giving one protective 
irrigation of 5 em. 

In BijapuI region , raM Jowar and safflower recorded addi~ 
tiona I net return of Rs 1066 and Rs 1267/ha respec~ 

lively over control when two irrigations of 5 cm each 
were given. In ca<;e of gram one irrigation of 5 em has 
hoo~ted the net returns by Rs 448Jha over control. 



Name of practice 

Description 

Area of applicability 

Specifications 

Benefits 

33 

IMPROVED T H OlOG FOR R INFfD JOWAR. 
AFFLOWER A D GRAM 

Improved technology for rainfed crop invol e ; low 
monetary input uch as u e of prop r variety; timely 
weeding and interculture; and high monetar input 
viz., fertili er u e and pest control. 

Medium and deep black oil . 

Refer Table I 

Ensures efficient u e of moisture and fertili er, result in 
higher yie lds and net returns as given below : 

Cost and returns in deep black soils of Bellary (1977-80) and Bijapur (1977-79) 

Cultivation Net Net return 
Crops cost return per rupee 

(Rs/ha) (Rs/ha) invested (R ) 

Dellary 
Jowar 

Improved 626.75 781.00 , .25 

Traditional 378.00 69.00 0 . 18 

Safflower 
Improved 570.00 751.60 1.32 
Traditional 302.80 187.20 0 .62 

Gram 
Improved 761.69 305.51 0.40 
Traditional 305.51 48 .90 0 . 16 

Bijapur 
Jowor 

Improved 533.49 679.89 1.03 
Traditional 265 . 10 147.83 0.63 

Safflower 
Improved 661.25 1002.75 1.70 
Traditional 285.50 209.66 0 .78 

Gram 
Improved 760.50 945.63 1.25 
Traditional 402.50 110.25 0.27 



84 

Table I: Improved technology for rainfed rabi ClOPS 

Practice 

Prtparatory 
ti Ilage 

Seeding time 

Fertll i er u e 

Variety 

Row spacing 

Seedrate & 
population 

Thinning 

intercu Itiva tion 

Mid seasonal 
correction in 
plant population 
in subnormal 
year 

Jowar Safflower Gram 

2-3 harrowings with blade barrow during monsoon . Deep ploughing 
once in 3 years or when the field is infested with perinicious weeds 

With 6TH oaking Tains 
from fir st fortnight of 
Septembt'r in 8ijapur 
region and st'cond fort· 
night of Septem ber in 
8ellary region 

30 kg Nand 30 kg 
P 2 0 6 /ha for Bellary 
region , 30 kg Nand 
15 kg P 2 0 Il /ha in case 
of calcareous oi Is of 
Bijapur region 

M 35- 1/5-4- I/SPV 86 

60 em 

M 35 - 1/5- 4- 1 : 5 kg ; 
I,OO,QOO/ha SPV 86 : 
6 kg ; 1,30 OOO/ha 

Thin excess plants to 
maintain required 
stand within 3 weeks 

2-4 

Within 15· 20 days 
afrer first soak ing 
raiDS in Septem­
ber/October 

20 kg N & 20 kg 
P 2 0 6 /ha for 
Bellary region and 
30 kg Nand 15 kg 
P206/ha for 
Bijapur region 

A I/S 144 

60- 90 cm 

3.5- 4 kg/ha : 
50,000/ha 

2- 3 

Within a month after 
first soak ing rains in 
Septem ber / October 

15 kg Nand 
30 kg P zO II/ ha 

At 

30 cm 

50kg/ha: 2, 50.000/ha 

Thin ~very 2nd or 3rd row within 30 days depending on severity 
of tre s in case of jowar 

Important pe ts : Shootfly Aph id & caterpillars pod borers 

N.B.-If first soaking rains are delayed upto end of October. prefer safflower or 
gram to rabi jowar. 



arne of pract i 

De. criplion 

Area of appli ability 

Spe ifi atlon 

BSTlT TlO 
FFLOWFR 

OTTO 1\\ H AT WITH 

Safflower is more . tnhle a nd rcmun rati, than cottonl 
\\hl'llt in low rainfall rr gi n. 

1n all t~pc. olrlud , i l s of\aJ~in g pth .• :lftlo\\cri 
particularl) . ui\able r )r er ded land lInd:.lr as with 
subsoil salinity . 

Variet y: II 
Seeding time : 

• eedrateand : 
population 

144 

Within 15- 20 do) . after 
in eptcmber / ('tober . 

3.5 "g/ ha ' 50.00{) rlw 

I!-t ~()lI" i ng ruins 

I-ertili . cr u~c: 20 "g 1 & 2() "g P ~ O r. r hu I'm Bell"r~ :lnd 

30 "g N & 15 "g P ~ O ~. 'ha lor Ilijapur 
regions . 

Ro\\ spacing : 60- 90 em 
1 ntcrclllt ure : 2- 3 
Important pe~l~ : Arhid ~ untl l'atcrpilla" 

Fig . 10 Safflower (A I) 
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Benefits lncreased net returns as gjven below . 

.. Crop yj~ld (kgjha) and comparative net .retu rns at BeJlary and Bijapur 

Average Average net 
rop yield return 

(kgJhu) (RsJha) 
. __ -_._ 

BelJary (1976) 
Cotton 197 263.23 
affl ower 634 853 .63 

Bijapur (1977- 79) 
otton 296 102.00 

Wheat 425 55 .00 
• affiower 500 387.00 

. f 



Name of practi e 

De cription 

Area of applicability 
and scope 

JX'Cifications , field 
procedure and 
method of imple­
mentation 

Benefits 

Cropping sy tern 

Hybrid bajra alone 

Redgraro alone 

37 

TERCROPPI G TEM 

lntercroppiog of hybrid baJra and redgram in hallow bl clc. 
oils (less than 22 . 'm depth) a an in urance again t total 

failure of crop. 

In shallow : black oil of low rainfall areas, Khar;! crops 
like bajra or jowar are generally grown. Drought 
occurring during grand gro\l lh period often affects 
crop yields. Hence, as an in uronce again t 
seasonal vagaries. it i recommended to go in for inter­
cropping sy tern . Re earch ha shown that intercropping 
of hybrid bajra and redgram in shallow black soil m \ 
economical and fea ible . 

Hybrid bajra and redgram in 2: I row prop rtion spaced at 
45 cm apart. Population of both the comp nent crops 
should be maintained at 100 per cent each . Recommended 
fertilizer may be applied separately for each crop. 

Higher yields and returns as g.iven nelow . 

Grain yield'" 
(kgjha) 

2456 

1578 

Gross returns· 
(Rs/ha) 

1965.00 

3944.00 

Hybrid bajra + redgraro (2 : I) 2700 + 
881 

4369 .00 

• Av of 3 years 

) ntercropping system provides not on Iy more gross rei uros 
but also stabilise the crop yield and se rves as an 
Insurance against seasonal vagaries. 



Name r practice 

De cription 

Arca of applicability 
and cope 

Specification and field 

procedures 

Benefits 

rop sequence 

3 

DOUBLE CROPP1NG 

Double cropping of greengram ( Kllari!) and safflowerfjowar 
(rabi). 

farmer generally keep the medium deep black soil fallow 
during kllari! which may ace lerate the runoff and soil 
erosion. A pulse crop with it canopy would serve a an 
ero ion resistant crop, besides adding nifrogen 10 the soil, 
benefiting the succeeding rabi crop in giving higher yields. 

Kllar;! Rabi 

Crop: Greengram Safflower I jowar 
Variety : P 16/PS 7 A ljM 35-1 or 5-4-1 

Seeding time: June J st September 2nd fortnight 

fortnight 

Seedrate (kgjha) : 15 7.5 

Fertilizers (kgjha) : 25 Nand 30 N and 

50 P\lOjl l5P ~ 05 

Yields and return (Av. of 3 year) at Bijapur . 

Yield (kg/ha) Gross returns 

Khari! Rab; Rsjha 

Greengram - Rabl jowar 460 1433 3529 .50 

Grecngram - Safflower 750 1291 5477.50 

Robi jowar alone 1281 1921.50 

Safflower alone 1239 3097.50 
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Page 0 .Column Line o . Printed Rend a 

7 Right land land 

Right 29 water hed i wate-r. hcd , 

26 Table 2 12 Unformly niforml 

27 Table 3 kg ha kg/h 

29 Right 6 vertical vertical 

29 Right 17 oJ of 

34 Table 5 770 77 .08 

34 Table 9 397 3.97 

3 Table (; 7 38 68 38 .68 

59 Right grd(1 ~rade 

67 Right em 2 m -
68 Left 11 inecffiient ineffident 

68 Table 4 kg ha kg / hu 

69 Table 2 2 kg ha kg I ha 

70 Table 3 19 di ease disease 

73 Table 7 7 597 5.97 

80 Table I 19 caterpillarh caterpillar 

Appendix 

4 5 (inter ... Rs 250/ha) inter ... R 250/ha 

22 2 Traypezoidal Trapez idal 

22 13 and and mainten:Jnc 

34 Table J 6 afrer after 

37 3 total total 
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