
EVALUATION OF SOME PLANT EXTRACTS 
AGAINST MA.JOR PESTS OF SOYBEAN 

THESIS 

Submitted to 
Dr. Panjabrao Deshmukh Krishi Vldyapeeth, Akola 

In partial fulfilment of the requirements 
for the Degree of 

MASTER OF SCIENCE 

IN 
AGRICULTURE 

(AGRICULTURAL ENTOMOLOGY) 

By 
NAGARALE SUMIT VITTHAL 

DEPARTMENT OF AGRICULTURAL ENTOMOLOGY 
POST GRADUATE INSTITUTE, AKOLA 

DR. PAN.JABRAO DESHMUKH KRISHI VIDYAPEETH, 
KRISHINAGAR PO, AKOLA (MS) 444104 

Enrolment Number • GG/1309 2010 

150439 





DECLARATION OF STUDENT 

I hereby declare that the experimental work and its interpretation of 

the Thesis entitled "EVALUATION OF SOME PLANT EXTRACTS AGAINST 

MAJOR PESTS OF SOYBEAN" or part thereof has neither been submitted for 

any other degree or diploma of any university, nor the data have been derived 

from any thesis I publication of any university or scientific organization. The 

source of material used and all assistance received during the course of 

investigation have been duly acknowledged. 

Place: Akola 

Date: .311 5/ 2010 Enrolment No. GG/1309 



CERTIFICATE 

This is certify that thesis entitled " EVALUATION OF SOME PLANT 

EXTRACTS AGAINST MAJOR PESTS OF SOYBEAN" submitted in partial 

fulfillment of the requirement for the degree of "Master of Science in 

Agriculture (Agricultural Entomology)" of the Dr. Panjabrao Deshmukh Krishi 

Vidyapeeth , Akola is a record of bonafide research work carried out by Nagarale 

Sumit Vitthal under my guidance and supervision. 

The subJect of the thes1s has been approved by the Stud~s Advisory 

Comm1ttee .U 
Place Akola (Shn 1i.mbe) • 
Date: Si tS /2010 Chairman, 

1. 

2. 

3. 

4 . 

5. 

6. 

Advisory Committee 

Associ ~n, 
Count~igned 

Post GraduatJ nstitute, Akola 
Dr. Panjabrao Deshmuk 

1 
Krishi Vidyapeeth, Akola. 

THESIS APPROVED BY THE STUDENT ADVISORY COMMITI 
INCLUIDING EXTERNAL MEMBER (AFTER VIVA-VO E) 

Chairman Shri. V. J. Tambe 

Member Dr. U. P. Barkhade 

Member Dr. S. M. Thakare 

Member Shri. R.P. Chauke ~ 
Member Dr. R. M. Gade tel; External Member ~.,._s. ~._bad~ ) 



Acknowledgements 

Any creativity is possible only after the involvement of many minds. 

Feelings cannot be adequately expressed in words because those are 

transferred into mere formalities. Nevertheless, formalities have to be completed. 

My acknowledgements are innumerable than what I am expressing here. 

It is my great privilege and immense pleasure in availing this 

opportunity and my deepest sense of gratitude to my Hon'ble Chairman Shri . 

V.J.Tambe Associate Professor, Department of Agricultural Entomology, Post 

Graduate Institute, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, for his 

constant inspiration, valuable guidance, helpful suggestions, constructive 

criticism and kind advise from right selection of research work, up to final shaping 

of thesis in present form. 

I express my heartly sincere gratitude to Dr. U.P. Barkhade, Head, 

Department of Agricultural Entomology, Dr. PDKV, Akola and member of my 

Advisory Committee, for his valuable guidance, helpful suggestions and providing 

necessary facilities during the research work. 

It is a great pleasure for me to express my sincere thanks to the 

members of my Advisory Committee, Dr. S.M. Thakare, Associate Professor, 

Department of Agricultural Entomology, Shri. R.P.Chauke, Associate Professor, 

Department of Agricultural Entomology, Dr. R.M. Gade, Professor, Department of 

Plant Pathology, Dr. PDKV, Akola, for their kind co-operation, valuable guidance 

and timely suggestions during the course of present investigation. 

I am equally thankful to Dr. D.L. Sale, Dean Faculty of Agriculture, 

Director of Instruction and Associate Dean, PGI, Dr. PDKV, Akola, for providing 

necessary facilities for my research work. 

I express my sincere thanks to all faculty members Dr. S.K. 

Aherkar, Dr. S.M. Dadmal, Dr. N.S.Satpute, Dr. G.K. Lande, Dr. A.K. Sadawarte, 



Dr. M.P. Moharil, Dr. S.K. Bhalkare, Shri. S.S. Munje, for their valuable guidance, 

timely help and co-operalion. 

I must menlion my heartiest special thanks to Shri. G. G. Dandale, 

Agriculture Assistanl, Bhagat mama and all the field workers of field of 

Department of Agricullural Entomology, for their co-operalion and providing 

necessary facilities during the course of investigation. 

I have no words to express my sincere thanks and gratitude to my 

colleagues specially Jeevan, Vishal , Pankaj, Vijay, Ravindra , Vaijinalh, Sumedh, 

Pramod, Datta,Suvarna, Devata, Veena for their valuable co-operation, 

encouragement, timely support and kind help during the experiment. 

I am also thankful lo Zahur sir, Mahesh sir, Shri. S.A. Bansod, for 

their valuable co-operation during study period. 

I must be thankful to my friends Dhiraj, Atul, Pankaj ,Vijay,Naren, 

Jaya, Lomesh, Siraj , Dipak, Sanjay, Manu, Dinu, Padma, Mahesh who helped 

me in every way during the research work and made my task easier and 

comfortable. 

Words are insufficient to place on record my deepest sense of 

feelings of love, alfeclion and gratitude towards my respected and loving father 

Vitlhal Nagarale and mother Jyotsna Nagarale, younger brother Amol and sister 

Ashwini , for their moral support and continuous encouragement brought me to 

this position. 

"Many other people also helped me directly or indirectly to 

accomplish lhis goal. I would like to express my sincere thanks to all of them. • 

II is a pleasure to convey my thanks to SMB Computers, Akola, for 

his contribution in neatly designing script within the stipulated time. 

Place: Akola 
Date:',\ /5 /2010 (N~Ihal) 



Table of Contents 

SR. NO PERTICULARS PAGE 

A 
List ofTables i 

B List of Figures iii 

c List of Plates v 

D 
List of Abbreviations v 

E 
Thesis Abstract vii 

I 
Introduction 1 

II 
Review of Literature 6 

Il l Material and Methods 15 

IV 
Results and Discussion 20 

v Summary and Conclusions 62 

VI 
Literature Cited 65 

Vita 

Appendix 



(A) List of Tables 

PAGE 
TABLE TITLE NO. 

1. Treatment details 16 

2. Per cent larval reduction of tobacco leaf eating caterpillar after 21 
first spray 

3. Per cent larval reduction of tobacco leaf eating caterpillar after 24 
second spray 

4. Per cenl larval reduction of tobacco leaf eating caterpillar after 27 
third spray 

5. Per cent larval reduction of green semilooper after spray 30 

6. Per cent larval reduction of green semilooper after second 33 
spray 

7. Per cent larval reduction of green semilooper after third 35 
spray 

8. Per cent larval reduction of hairy caterpillar after first spray 38 

9. Per cent larval reduction of hairy caterpillar after second spray 40 

10. Per cent larval reduction of hairy caterpillar after third spray 43 

11 . Effect of different treatments on average population of lady bird 45 
beetle after first spray 

12. Effect of different treatments on average population of lady bird 48 
beetle after second spray 



13. Effect of different treatments on average population of lady bird 50 
beetle after third spray 

14. Effect of different treatments on average population of 52 
chrysopa after first spray 

15. Effect of different treatments on average population of 55 
chrysopa after second spray 

16. Effect of different treatments on average population of 56 
chrysopa after third spray 

17. Effect of various treatments on yield 58 

18. Yield and incremental cost benefit ratio for different treatments 61 



(B) List of Figures 

FIGURE AFTER 
NO. TITLE PAGE 

1. Plan of layout 15 

2. Per cent reduction of Tobacco leaf eating caterpillar 24 
after first spray 

3. Per cent reduction of Tobacco leaf eating caterpillar 24 
after second spray 

4. Per cent reduction of Tobacco leaf eating caterpillar 24 
after third spray 

5. 
Per cent reduction of Green semi looper after first spray 33 

6. Per cent reduction of Green semilooper after second 33 
spray 

7. Per cent reduction of Green semilooper after third 33 
spray 

8. Per cent reduction of Hairy caterpillar after first spray 40 

9. Per cent reduction of Hairy caterpillar after second 40 
spray 

10. Per cent reduction of Hairy caterpillar after third spray 40 

11 . Average population of Lady bird beetle after first spray 48 

iii 



12. Average population of Lady bird beetle after second 48 
spray 

13. Average population of Lady bird beetle after third spray 48 

14. Average population of Chrysopa after first spray 55 

15. Average population of Chrysopa after second spray 55 

16. Average population of Chrysopa after third spray 55 

17. Effect of different treatments on yield of soybean 59 

18 Incremental cost benefit ratio for different treatments 59 

iv 



(C) List of Plates 

AFTER 
PLATE CAPTION PAGE 

Plate 1 View of experimental field 
15 

Plate 2 Botanical insecticide 
17 

Plate3 Major pests of soybean 30 

Plate4 Natural enemies on soybean 51 



(D) LIST OF ABBREVIATIONS 

% Percent 

Per 

@ At the rate 

a.i. Active ingredient 

C.D. Critical difference 

c.v. Coefficient of variation 

DAE Days after emergence 

DAS Days after spraying 

EC Emulsifiable concentrate 

ETL Economic Threshold Level 

et al. et alia (and others) 

etc. et cet era 

Fig. Figure 

g gram (s) 

ha Hectare 

ICBR Incremental cost benefit ratio 
i.e. id est (that is) 

LBB Lady bird beetle 

m meter 
NSE Neem Seed Extract 

q Quintal 

RBD Randomized block design 

Rs. Rupees 

S.E. (m)± Standard error of mean 

Sig . Significant 

viz. vide licet (namely) 

vi 



(E) 

a) 

b) 

c) 

d) 

e) 

n 
g) 

h) 

i) 

j) 

THESIS ABSTRACT 

Title of the thesis 

Full name of student 

Name and address of 

Major Advisor 

Degree to be awarded 

Year of award of degree 

Major subject 

Total number of pages in 

the thesis 

Number of words in the 

abstract 

Signature of Student 

Signature, Name and 
address of forwarding 
authority 

:" EVALUATION OF SOME PLANT 
EXTRACTS AGAINST MAJOR PESTS OF 
SOYBEAN". 

: Nagarale Sumit Vitlhal 

: Shri. V. J . Tambe 

Associate Professor, 
Post Graduate Institute, 
Dr. Panjabrao Deshmukh Krishi Vidyapeeth. 
Akola 

· M. Sc. (Agricultural Entomology) 

. 2010 

· Agricultural Entomology 

. 69 

329 

1 - \,. .. )JL_ 

~ --
Departm~~mology 

Po<11~111a111Jte , 
Dr. PDKV, Akola 

Abstract 

Soybean is an important oilseed crop and is reported to be attacked 

by number of pests among which tobacco leaf eating caterpillar, green 

semilooper and hairy caterpi llar are major pests. Tobacco leaf eating caterpillar 

and green semilooper need to be managed in time to avoid heavy losses. So in 

the present study efforts were made to evaluate the efficacy of some plant 

vii 



extracts against major pests of soybean and to study the cost effectiveness of 

these treatments. 

An experiment was carried out in Field of Department of 

Entomology, Dr.PDKV, Akola. The experiment was conducted in RBD with eight 

treatments replicated thrice. Soybean variety JS-335 was sown at 30X8 cm2 

spacing. The parameters used for evaluation of per cent larval reduction of 

tobacco leaf eating caterpillar, green semilooper and hairy caterpillar and grain 

yield. To study economics, ICBR of each treatment was worked out separately 

and compared. 

The results revealed that on the basis of per cent larval reduction 

of tobacco leaf eating caterpillar, green semilooper and hairy caterpillar at three, 

seven and fourteen days after spray, treatments Quinalphos 25 EC 0.05%, 

Neem seed extract 5%, Neem leaves extract 5% were found to be most effective 

in order of merit. 

As regards to the soybean yield, Quinalphos 25 EC, and Neem 

seed extract , were found to be most effective treatments recording yield of 2013 

and 1666 kg/ha respectively. 

As far as economics of the treatments is concerned , Quinalphos 25 

EC and Neem seed extract are most economic treatments and recorded an ICBR 

of 1:7.69 and 1:5.41 respectively. 

From the farmer's point of view, Quinalphos 25 EC and neem 

products like Neem seed extract and Neem leaves extract were most effective in 

terms of net monitary returns. 

From the seed production point of view, Quinalphos 25 EC and 

Neem seed extract were most effective in recording highest yield. Over all , 

Quinalphos 25 EC was found most effective in terms of recording maximum per 

cent larval reduction of tobacco leaf eating caterpillar, green semilooper and 

hairy caterpillar and recorded highest ICBR of 1:7.69. 

viii 



CHAPTER I 

INTRODUCTION 

1.1. Background information 

Soybean (Glycine max L.) is one of the miracle 'Golden bean' 

of the 201" century. It is originated in China as per the first written record in 

ancient Chinese book "Pen Tsao Kong Mu" (Materia Medica) which is 

about 5000 year old . In India soybean was first time introduced as food in 

1935(Sharma, 2004) 

It is generally considered that, the soybean is a native of 

Eastern Asia. The species originated in China proper, probably in the north 

and central regions. Historical and geographical evidence points to the 

eastern half of North China, as the area where soybean was first 

domesticated, around the 11 '" century. These were used in preparation of a 

large variety of fresh, fermented and dried food products considered 

indispensible in the diet of oriental people. Large quantities of soybeans 

were crushed to extract the oil for food and industrial purposes. Meal 

remaining after extraction of oil was used primarily for fertilizer and as 

animal feed, especially for cattle. Use of soybean as specific remedy for the 

proper functioning of the heart, liver, kidneys and stomach , as well as the 

value of soybean sauce, milk, curd , paste and sprouts, not only for food but 

also to treat various diseases and body ailments. The principal early use of 

soybean was as a forage crop (Probst and Judd, 1973). 

Soybean possess a very high nutritional value, on an average 

it contains 20 per cent oil, 40 per cent protein, VitA, B, C,D, E and K along 

with 0.69 per cent phosphorus, 0.112 per cent iron and 0.024 per cent 

calcium. It has high calorific value releasing 420 calories from 1 OOg. 

Soybean protein provides all the nine essential amino acids. Pattern of 

soya protein is virtually equivalent to that of milk and egg (Bishnoi ,2005). 

Edible soy proteins are one of the world 's least expensive and 

high quality protein source. Soybean is recognized as valuable food 

material. The values as per 100g of edible soybean are protein (43.2g), Fat 

(19.5g), Calcium (240mg), Iron (11 .5mg), Carbonate (426mg), Thiamine 



(0.73mg), Riboflavin (0.39mg), Niacin (3.20mg) and Energy (432Cal). 

Commercial methods of use of soy proteins are soy flour (less than 65 % 

protein), soy protein concentrate (65 to 89 % protein) and soy protein 

isolate (90% or more protein) (Pandya, 1988). 

Soybean is one of the plants that provides ccmplete protein 

with minimum saturated fat. On the global scale, it becomes top on the list 

of oilseed crop. It is introduced as oilseed crop in India to increase the 

edible oil resources in the country due to it's high yield potential. It 

contributes 21 per cent of Indian vegetable oil pool in 2003-04 (Hedge, 

2005). Soybean agro ecosystem is being adopted rapidly by farmers of 

Vidarbha and it becomes second major kharif crop. As a result many oil 

industries are established to provide employment in the region. 

During kharif 2009 area sown under soybean in Maharashtra 

was 30.320 lakh ha. The estimated yield per hectare and total production of 

soybean would be around 982 kg and 29.774 lakh MT. And during kharif 

2009 area sown under soybean in Vidarbbha region was 18.951Lakh ha 

and the estimated yield per hectare was 996.5 kg and total production of 

soybean would be around 18.976 lakh MT (Anonymous, 2009). 

India has to spend lot of foreign exchange on importation of 

edible oil due to it's low production in the country. All efforts are being 

made by the government to increase edible oil production in the country. 

Several workers (Gangrade, 197 4 and Singh and Singh, 1990), reported the 

loss in yield of soybean to the extent of 1 to 37 percent and infestation to a 

tune of 5 to 78 per cent due to various pests. 

The luxuriant growth of soybean acccmpanied by green, soft 

and succulent foliage provides unlimited source of food , space and shelter 

to insects (Jayappa et al, 2003). Fanners are facing severe problem of 

Lepidopteran and other major pests on soybean. With the extensive rise in 

area under soybean cultivation, the pest problems have also increased 

seriously and became one of the reasons for low yield. This crop is 

attacked by 88 insect pest species belonging to six different orders and 

mites. Most economic injury caused by 25 insects belong to order 

Lepidoptera and Hemiptera. Insect pests associated with crop are Aphid 

Aphis gossypii, Aphis craccivora, Whitefly Bemisia tabaci, Green 



semilooper Diachrysia orichalcea, Bihar Hairy caterpillar Spilosoma obliqua, 

Leaf roller Bilobata subsecive//a; Girldle beetle Obereopsis ·brevis, Stem fly 

Melanagromyza sojae, Tobacco leaf eating caterpillar Spodoptera litura, 

Leaf miner Aproaerema modicella, Grasshopper Atractomorpha crenulata, 

Grey weevil My/ocerus undecimpustulatus (Singh and Singh, 1990). 

1.2 Importance and need of the study 

At present, synthetic insecticides have been used extensively 

to overcome the pest problem but indiscriminately used, resulting in 

number of problems viz, the development of insect resistance to 

insecticide , induced resurgence of pests and adverse effect on non-target 

organism such as natural enemies of insect pest(Dodia et al,2008). 

Some plants are rich sources of bio-active organic 

compounds. These organic compounds show various pesticidal effects like 

antifeedant, repellent, oviposition deterrent and insecticidal etc. (Metcalf 

and Metcalf, 1992). 

Botanical pesticides are good alternatives to chemical 

pesticides. Botanical pesticides are eco-friendly, economical. target specific 

and biodegradable, Neem based botanical pesticides have been used 

traditionally for many years. There are many other trees which are also 

useful as source of botanical pesticides. 

Plant products are one of the eco-safe tools of the IPM. 

botanical pesticides have less side effects and more insect control 

properties. In view of many environmental problems caused by chemical 

pesticides, farmers should use these ecofriendly pest management tactics. 

Farmers are facing severe problem of Lepidopteran and other 

major pests on soybean. They generally use chemical pesticides to control 

the pest problem. However, it gives a hazardous effect on natural 

ecosystem. Therefore the promotion and development of microbial control 

agents and botanicals are the ecofriendly and economical method of pest 

management which helps to minimize the use of synthetic pesticides. 



1.3 Objectives : 

With the view of foregoing infonnation, it was envisaged to 

carry out the present investigations by using some plant extracts with the 

following objectives. 

1. To study the efficacy of plant extracts against major pests of soybean, 

viz 

i) Tobacco leaf eating caterpillar Spodoptera litura 

ii) Green Semilooper Thysanoplusia orichatcea 

iii) Hairy caterpillar Spi/osoma ob/iqua 

2. To study the effect of plant extracts on natural enemies and yield of 

soybean. 

1.4 Scope and Limitations 

There is large scope for developing ecofriendly safe and 

effective pest management approach because the indiscriminate use of 

chemical insecticides disturbs the natural balance of pest, leading to 

resurgence of pest and pollution in crop ecosystem from this angle, 

botanicals have become more attractive and are considered to provide an 

eco-friendly alternative (Dodia et al, 2008). 

Botanical insecticide can play an important role in crop 

protection and other uses in future. Botanicals have to face tremendous 

competition after invention of newer generation of synthetic insecticides 

with minimum risk to non-target organism. 

On the other hand in organic farming, plant orig inated 

insecticides have market with high demand for growers and consumers 

they will not accept conventional insecticidal spray for agricultural produce. 

It should be free from toxic residues of chemical pesticides and the safety 

of environment and sustainability of fann production be ensured. 

At present there is growing market all over the world for 

organically produced fruits, vegetable, spices and grain etc. and fanners 

are getting higher rates for such produce. 

Limitations 

Botanical insecticides not easily available everywhere. 

Low adoption of botanical insecticides by grower. 

Seasonal availability of plant products indicates the need for their storage. 

4 



1.5 Hypothesis 

Detailed insight study of evaluation of plant extract against 

major pests of soybean will help in selection of most effective control 

measure against major pests of soybean like lepidopteran pests. Plant 

products are organic in nature so there is less chance of development of 

resistance to botanicals because they are biodegradable and they have no 

residual action. 



CHAPTER II 

REVIEW OF LITERATURE 

The soybean belongs to family Leguminosae and the 

cultivated form is Glycine max L. It is important oilseed crop recently 

introduced in Vidarbha region of Maharashtra state. This crop suffers 

serious losses due to infestation of several pests viz. , tobacco leaf eating 

caterpillar Spodoptera litura (Fab.), Hairy caterpillar Spilosoma obliqua 

(Walker) and Green semilooper Thysanoplusia orichalcea (Hub.) are 

considered very important and during the course of this experiment, the 

crop was attacked by all these pests. 

The critical review of major insect pests of soybean crop and 

different plant protection measures for the management of these pests are 

presented below. In present study efforts were made to ascertain the 

evaluation of some plant extracts against major pests of soybean (Glycine 

max L.). The infonnation pertaining to them on the soybean crop are 

summarized under following heads. 

2.1 Seasonal incidence of major insect pests on soybean. 

2.2 Management of major insect pests of soybean through application of 

botanicals and their biosafety. 

2.3 Management of major insect pests of soybean through application of 

insecticides. 

2.1 ~e~sonal incidence of major insect pests on soybean. 

Gangrade (~974) reported the infestation of Diacrisia obliqua 

Walk on soybean in first week of September till October. 

Sachan and Gangwar (1980) recorded the incidence of green 

semilooper Plusia signata Fab. on soybean and were actively found during 

July to September. 

Kumar et al.(1981) investigated the occurrence of ~9 different 

species of insects on soybean crop. Among them the pink pod borer, Cydia 



ptychora Meyr, the groundnut leaf miner, Aproaerema modicel/a Zellar, the 

green semilooper, Cerynea sp., the tobacco caterpillar, Spbdoptera fitura 

Fab., Bihar hairy caterpillar, Diacrisia ob/iqua Walk, were serious on the 

crop at Dharwad. 

Upadhyay and Nikhare (1984) surveyed the incidence of 

Diacrisia obfiqua on blackgram, greengram and sesamum and observed 

low population during August and in September. There was further built up 

of the pest population on these crops and some larval population was also 

observed on groundnut and soybean. A severe outbreak of these pests 

occurred in October on blackgram , soybean , groundnut and sesamum. 

Singh and Singh (1987) reported the incidence of green 

semilooper, Chrysodeixis acuta on soybean during the first week of August 

and the maximum population was observed on 14'" September. Damage to 

flowers and pods occurred mainly from 18'" August to 1" September and 

during the 2"" week of September, respectively. 

Singh and Singh (1990) reported 20 insect pests infesting 

seed, seedlings, roots and nodules of soybean in India. Also recorded the 

economic threshold level for green semilooper, Chrysodeixis acuta at 

flowering and podding stage at 4 and 3 larvae/ m respectively. losses to 

soybean by green semilooper, Chrysodeixis acuta at flowering and podding 

stage (50.21%). 

Singh and Singh (1991) reported that, increase the incidence 

of Chrysodeixis acuta per meter row length at 45 days after emergence 

(flower stage) and at 66 days after emergence (pod filling stage), resulted 

in reduction of 593 and 662 kg/ha in grain yield, respectively. 

Tambe (1992) recorded the larvae of green semilooper Plusia 

signata on soybean crop in the 341
' meteorological week (20 to 26 August, 

1991) and it was noted the pest disappeared in the 36 meteorological week 

(3 to 9 September, 1991 ). 



Kumar et al. (1998) reported the population density of 

Spodoptera litura (Fab.) during the crop growth period, which was 

maximum around the second half of October. 

Singh (2001) studied the intensity of Spodoptera litura on 

soybean. The average plant and leaf damage and larval population ranged 

from 88 to 1 00 per cent, 72 to 98 per cent and 6.1 to 8.2 larvae per row, 

respectively. The damaged plants were defoliated and had small and 

shriveled pods with very small grains. 

Jayappa et al. (2003) observed the caterpillar of 

Thysanop/usia orichalcea from 30 to 75 days after germination (DAG) and 

its population ranged from 1.6 to 3.5 larvae per meter row. 

2.2 Management of major insect pests of soybean through 
application of botanicals and their biosafety. 

Chopra et al. (1949) stated that Neem, Karanj, beshram, 

garadi. tobacco are the common plants throughout India and almost every 

part of plant is used for medicinal purpose. These are poisonous to insects 

and other cold blooded animals and harmless to man. 

Gujar and Mehrotra (1983) studied Azadirachtin and other 

Neem products like methanolic Neem kernel extract and Neem oil on 

growth and development of Spodoptera litura. Neem product showed 

varying deleterious effects on growth and development. 

Geetanjali et al. (1987) extracted separately and successfully 

seeds of Karanj and leaves of Ch/oroxy/on sweitenia with methanol and 

various fractions were assumed for antifeedant and insecticidal activity and 

Karanj seed showed good antifeedant action against Spcdoptera litura. 

More et al. (1989) studied antifeeding properties of ten 

indigenous plants namely lpomaea camea, Parlhenium hysterophorus, 

Azadirachta indica, Vitex negundo, Euphorbia sp., Mentha arvensis, 

Calatropis gigantea, Cathranthus roseus, Ervatamia coronaria and Ocimum 

sanctum against Spcdoptera litura. It was revealed that 3 and 4 per cent 

concentration of aqueous extracts of Euphorbia sp. and Ervatamia 

coronaria, I. camea and P. hysterophorus and 4% concentration of Mentha 



arvensis and A indica were found significantly superior in respect of 

antifeeding effect against Spodoptera litura. 

Jothi et al. (1991) tested oils and extracts of Neem (A indica) 

Mahuwa (Basia latifo/ia) and Karanj (P. pinna/a) against Toxiptera citridus 

on lime. On the basis of the effectiveness and cost of the treatment 

Mahuwa and pongamia oils at 1% and Neem and pongamia seed extract at 

2% were recommended for control of the pest. 

Mukhtar Ahmed et al. ( 1991) tested extracts of air dried 

powders of rhizomes of Acarus calamus and leaves of Lantena camera var. 

Adhatoda vesica and Melia azedarcae obtained using ethanol, acetone and 

ether as solvents were effective in killing Alianthus webworm, Attera 

fabricila. Ethanolic extracts were the most effective 0.5% ethanolic extract 

Acarus calamus caused 100% mortality of Attera fabriciel/a while 5% 

extracts of Lantana camera, Adhatoda vesica and Melia azedracae caused 

66.66, 76.66 and 66.66 per cent mortality respectively. 

/ Thakar et al. (1992) compared the effectiveness of aqueous 

extracts (5 and 10%) and ether extracts (2%) of some plants including 

lpomaea camea and A indica against Heliothis arrnigera and stated that 

aqueous Neem extracts (at 10%) gave comparable damage reduction. 

Ambadkar and Khan (1994) have tested Lantana extracts into 

the choice chamber under fresh and dried leaf-disc tests and reported that 

70 per cent insects were repelled in dried leaf-disc test whereas, fresh leaf­

disc test exhibited 80 per cent repellent action against adult Cigarette 

beetles L.erricome. 

Prabhakar and Rao (1994) evaluated the relative toxicity of 4 

botanical extracts against 2nd instar larvae of Aproaerema modice/Ja in the 

laboratory. Product based on A. indica and garlic were more effective than 

a product based on Annona. 

Bhalkare (1995) reported 46.06 per cent reduction of grey 

weevil due to application of Neemarl< and ICBR of 1:0.73. 



/ Ganeshan et al. (1995) reported that, Neem extract 1.0 per 

cent caused larval mortality Of Earias vitel/a, Helicoverpa annigera and 

Spodoptera litura as 57.89, 100 and 27.7 per cent respectively. 

Meshram (1995) evaluated the antifeedant property of 

Calotropis procera aqueous leaf extracts against teak Skeletonizer, 

Eutectona machaeralis larvae. He reported that 24 hrs after treatment, the 

leaf area consumed by 3'" instar larvae was very low (0%) as against 39.07 

per cent area consumed in untreated control. 

Behera and Satapathy (1996) reported insecticidal property of 

C. procera leaf extract against foliage feeder like larvae of S. litura . The 

larval mortality under the influence of 5% leaf extract was 60.00 per cent as 

against no mortality in untreated control after 24 hrs of exposure in teak 

skeletonizer, whereas the treated plants caused 50 per cent mortality of S. 

litura. 

Choudhari and Singh (1997) reported 40 per cent mortality of 

Spodoptera lifura due to Neem fonmation Nimba 0.1 per cent. 

Prakash and Rao (1997) Azadirachtin has no side effects on 

birds and other animals. There is no toxic residue left to contaminate the 

environment and insects do not develop resistance to Neem. 

Babu (1998) reported, Neem seed kernel extract (NSKE) 

alone and higher antifeedant effect against Spodoptera litura larvae. 

Das et al. (1998) evaluated Neem derivatives against M. 

obtusa and H. annigera infesting medium maturing pigeonpea and found 

that the ICBR was higher for chemical insecticides followed by Neem seed 

kernel extract 5 per cent. 

Shahayaraj and Paulraj (1998) evaluated water extract of four 

plants using various concentrations (0.5, 1, 2, 4 and 6%) against last instar 

larvae of the groundnut pest S. litura. They reported that Ca/otropis 

gigentiea was found to be the most toxic plant product followed by Vitex 

negundo, A. indica and Pongamia g/abra. 

10 



Shankar et al. (1998) tested effective concentration of 

different aza. A rich ' powder concentration inhibiting feeding of 5'" instar 

larvae of Spodoptera fitura in a leaf disc-choice assay. 

Narabenchi and Sannaveerappannavar (1999) evaluated the 

effect of aqueous Neem seed kernel extract on larval development of 

tobacco cutworm, Spodoptera litura (Fab.) and found that, the NSKE at all 

the concentrations (0.05 to 4%) tested was highly detrimental to first instar 

larvae. 

Murugan et al. (1999) evaluated toxic effects of crude 

ethanolic extracts of C. gigantean leaf extract have been causing 67 to. 98 

per cent mortality of larvae. 

Raman et al. (2000) studied the field evaluation of custard 

apple and Neem fonmulation against castor semi-looper (Achaea janata) 

and indicated reduction in the larval population at 24 and 72 hrs after 

treatment respectively. 

Men et al. (2002) stated that fonmulation like Neemark and 

Neem leaf extract were safer to Diaeretie//a rapae. 

Kumar et al. (2002) stated that excellent oviposition deterrent 

action has been reported at higher concentrations (i.e. 7.5 and 10 per cent) 

Pongamia, when used either as oi l, methanolic seed extract, aceton leaf 

extract, aqueous seed extract or as chloroform seed extract against the 

insect pests, it was found to be effective as ovipsoition deterrent or 

antifeedant. 

Sahayaraj (2002) reported that the extract of C. gigantea can 

also be used in combination with biocontrol agents, because it is safer to 

them. Leaf extract at 3% was tested against groundnut pests viz. 

Spodoptera fitura and A. modicel/a in combination with a general predator 

Rhynocoris marginatus. When plant products were integrated with reduvid 

predator in the fie ld the mean population of S. fitura and A. modice//a larvae 

was reported to be 1.10 and 1.66 per plant, respectively as against 4.11 

and 2.03 larvae in control. 
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Purwar and Yadav (2002) reported that Neem seed kernel 

extract· (NSKE) at 4 and 6 per cent against leaf folder (Naco/eia spp.) was 

found effective. 

Ahmed et al. (2003) stated that Neem formulations like Neem 

oil and Neem seed kernel extract sprayed on eggs of Chrysoperfa camea 

and Coccinel/a sexmacu/ata reduced hatching per cent. 

Anonymous (2003) stated that C. gigantea extract has 

exhibited antifeedant effects against Spodoptera /itura . 

Basappa and Singh (2003) evaluated bio-pesticides on 

Spodop/era litura and found that NSKE (5%) gaves 35.5 per cent mortality 

at4 DAT. 

Burman et al. (2003) evaluated aqueous extract of L. camera 

in 3 different concentration (20, 50 and 75%) along with recommended 

insecticide (Quinalphos 0.05%) was tested for its effect on emergence of 

egg parasitoid, Trichogramma japonicum. Two tests were made for the 

purpose i.e. cards were sprayed and parasitoid exposed for oviposition and 

in another set cards were first exposed for egg laying and then sprayed 

with plant extract. It is reported that significantly higher number of 

parasitoids emerged from the plant extract treated cards as against cards 

treated with Quinalphos. It is also reported that application of plant extracts 

after parasitization showed higher adult emergence of parasitoids. 

Dwivedi and Seema Garg (2003) evaluated the efficacy of L. 

camera flower extract in acetone solvent; assessed on development, grain 

damage and population management of Corcyra cephalonica. 

lnnacone and Lamas (2003) stated that parasitoids 

Trichogramma pintoi were found to be sensitive to Neem, recording more 

mortality of adults and immature stage at higher doses. 

Patel et al. (2003) conducted field experiment to know the 

toxic effects of L. camera plant extracts and chemical pesticide on 

predatory fauna of Aphis gossypii infesting plantago. The reports on safety 

index revealed that the population of aphidophagous insects in various 
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plots treated with lantana leaf extracts at 10% showed non significant 

difference and the number of predators was as good as that found in 

control. 

Purwar and Yadav (2003) recorded mean larval population 

per meter row of tobacco caterpillar on soybean with NSKE 4 per cent 

before 1 days of first spray (8.00), after 1 day of first spray (2.00), after 3 

days of first spray (0.00) after 7 days of first spray (0.00), before 1 day of 

second spray (6.67), after 1 day of second spray (1 .67), after 3 days of 

second spray (5.67) and after 7 days of second spray (0.67), NSKE 4 per 

cent and NSKE 6% found effective in reducing the population of S. /ilura. 

Reena and Singh (2003) reported ovicidal action of Karanj P. 

pinnata seed extract against H. armigera. The ovicidal action was reported 

to be more than 70 per cent with 10 per cent seed extract of matured and / 

immature seed extracts. 

Singh (2003) stated that seeds of Khesari can be effectively 

protected from the pulse beetle Cal/osobruchus chinensis (L) by mixing 

dried powder of Neem leaf (NLP) at the rate of 50 mg to 2 mg/1 00 g seed. 

It provides good result in respect of toxic effect, safety and economy. 

Balikai and Lingappa ( 2004) stated that plant products like 

Vinca rosea leaves 5%, P. pinna/a leaves 5%, A indica, kernels 5%, Vitex 

negundo leaves 5% and Adhatoda vasica leaves 5% were safe to natural 

enemies and locally available in sufficient quantities. 

Abhilash (2006) carried out investigations of soybean pod 

borer, Cydia ptychora and found that NSKE 5 per cent to be best among 

botanicals for the effective management of pod borer. 

Arulprakash and Veeravel (2006) stated that the whole plant 

powder of C. gigantea was found to be very effective causing 47.08 per 

cent mortality of pulse beetles C. maculatus 7 days after treatment in 

cowpea. 
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2.3 Management of major insect pests of soybean through 
application of insecticides. 

Singh and Singh (1983) found out effectiveness of 

insecticides. viz .. methamidophos 0.05%, fenvalerate 0.01%, Quinalphos 

0.05%, BPMC 0.1 %, phosphamidon 0.03%, monocrotophos 0.04%, 

endosulfan 0.07%, methyl parathion 0.03% and sevimol 0.01% against the 

larvae of Aproaerema modice/la after 24 hours of sprayings. Among these 

insecticides Quinalphos recorded highest mortality (96.50%) followed by 

methyl parathion dust (94%) and monocrotophos (93.30%) respectively. 

Singh and Singh (1988) found out the toxicity of 11 

insecticides viz., Quinalphos 0.025%, monocrotophos 0.030%, malathion 

0.05%, triazophos 0.04%, phosalane 0.035%, decamethrin 0.002%, 

cypenmethrin 0.001 , fenvalerate 0.01% and penmethrin 0.005% against 

grey semilooper, Rivu/a spp. in the field conditions. Fenvalerate and 

Quinalphos were found to be highly toxic as the crop treated with these 

insecticides remained free from larval population of Rivu/a sp. upto 15 days 

after treatment and also yielded highest quantity of grain (17.00 q/ha). 

Shivankar et al. (2008) evaluated the field bio-efficacy of 

chemical, botanical and bio-pesticides against Spodop/era lilura in 

Sugarbeet. Spraying of Quinalphos 25 EC @ 0.05% recorded the 

maximum (97.2%) reduction of Spodoptera litura followed by chlorpyriphos 

20 EC @ 0.1% (94.1%) T. chilonis @ 50000/ha and spraying of 

azadirachtin 3000 ppm (5 mUiit) gave 89.7 and 89.3% reduction of larval 

population of Spodoptera /itura and found effective and safe treatment to 

control the sugerbeat pests. 
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CHAPTER Ill 

MATERIAL AND METHODS 

The present investigation entitled "Evaluation of some plant 

extracts against major pests of soybean" was planned to carry out the 

studies on the effect of different plant extracts against major pests on 

soybean under field condition at Department of Agricultural Entomology, Dr. 

Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Maharashtra , India during 

kharif season 2009. 

Details of materials used and the methods followed during the 

course of studies are described herewith. 

3.1 Material 

For conducting these studies, land, soybean seed (JS-335), 

plant products, agricultural implements, manures and fertilizers, knapsack 

sprayer, measuring tape, rope, pegs, tags, bullock pair, labours, polythene 

bags, weighing balance etc. were utilized. 

3.2 Methods 

3.2.1 Details of experiment 

1. Design 

2. Date of sowing 

3. Season 

4. Number of treatments 

5. Number of replications 

6. Total number of plots 

7. Variety 

8. Fertilizer dose 

9. Plot size 

: Randomized Block Design (RBD) 

: 01 .072009 

: Kharif2009 

: Eight (B) 

: Three (3) 

: 24 

: JS-335 

: 30:75:00 kg NPK!ha 

: Gross = 3 m x 2.4 m 

Net = 2.40 m x 2.24 m 

10. Total experimental area : 22.7 m x 12m 

11 . Spacing : Row to Row= 30 em 

12. Marginal spacing 

Plant to plant = 8 em 

: Between replication = 1.5 m 

Between treatments = 0.5 m 
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Table 1. Treabnent details 

Treatment Treatments Do5age 
No. 

T, Pongamia pinnata ( Karanj) leaves extract + 5% 
dispersing agent 

T, Azadirachta indica (Neem) leaves extract + 5% 
dispersing agent 

T, Ca/otropis procera (Rui) leaves extract + 5% 
dispersing agent 

T, Lantana camera (Ghaneri) leaves extract + 5% 
dispersing agent 

T, Karanj seed extract + dispersing agent 5% 

Ts Neem seed extract + dispersing agent 5% 

T, Quinalphos 25 EC 0.05% 

Ts Untreated control 

3.2.2 Cultural operations 

3.2.2.1 Land preparation 

The field was uniformly prepared during summer followed by 

two harrowings. Then cleaned the field by picking the stubbles of previous 

crop. Well decomposed farm yard manure was added to the soil and 

thoroughly mixed by giving repeated harrowings. Before sowing, the layout 

was made in the field in accordance with experimental design with the help 

of measuring tape, nylon string and wooden pegs. 

3.2.2.2 Sowing 

Seed treatment with !hiram @ 3 g/Kg and Rhizobium @ 2.50 

g/Kg of seed was done. The sowing of shed dried seed after treatment was 

done in already marked plots. 

3.2.2.3 Thinning 

Thinning was done when the crop was at 15 days old so as to 

maintain proper plant population per plot. 

3.2.2.4 Application of fertilizers 

The fertilizers were applied @ 30:75:00 NPK kg/ha half dose 

of nitrogen and full dose of phosphorus was applied at the time of sowing 

and remaining half dose of nitrogen applied a month after sowing. 
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3.2.3 Preparation of spray solution 

The spray solution of desired concentration was freshly 

prepared before application. The required quantity of water for spraying 

each plot was estimated by spraying plain water on control plot. The 

required quantity of botanicals for each respective treabnent was worked 

out and spray solution was prepared by mixing them in water with 2 gllit 

dispersing agent (Nirma powder). 

The spray solution of desired concentration was prepared by 

using the following formula . 

CxA 
v = ------------

% ofa.L 

Where, 
V = Volume of commercial insecticide in ml 

C = Required concentration of spray solution 

A =Total quantity of solution to be prepared 

% a.i. = Percentage of active ingredient in commercial 

formulation. 

3.2.3.1 Preparation of 5 per cent Neem seed extract 

The required quantity of dried Neem seed was taken i.e. 500 

gm seeds in 10 lit of water to make stock solution. 

The weighed seeds were ground well into fine powder and 

was put into a vessel containing sufficient quantity of water and kept 

overnight one day prior to spraying. 

The next day morning the extract was decanted through 

muslin cloth and the process was repeated with washing till the complete 

extraction was ensured. Thus the obtained suspension was adjusted for its 

volume by adding remaining quantity of water. To this extract, Nirma 

powder @ 0.2 per cent (2 gnit water) was added as spreading agent to 

have better coverage of botanical on the crop. 



Neem leaves extract and Karanj laeves extract 

Ghaneri leaves extract and Rui leaves extract 

Neem seed extract and Karanj seed extract 

Plate No.2, Botanical insecticides 



3.2.3.2 Preparation of Neem, Karanj, Rui and Ghaneri 5% leaves 
water extract 

The 5% water extract of Neem, Karanj, Rui, Ghaneri was 

prepared separately by following procedure. Fresh leaves was taken and 

weighted for 5 % i.e. 250 g of fresh leaves in 5 lit of water. The weighed 

leaves were ground well in mixer and put it into vessel containing sufficient 

quantity of water over night. 

The next day morning the extract was decant through muslin 

cloth and the process was repeated with washing till the complete 

extraction was ensured. Thus the obtained suspension was adjusted for its 

volume by adding remaining quantity of water. To this extract, the Nirma 

powder (dispersing agent) @ 0.2 per cent (2 gnit water) was added to have 

a better coverage of botanical on the crop. 

3.2.3.3 Application of spray solution 

The knapsack sprayer was used for spraying operations. 

After every treatment, sprayer nozzles, hose were washed twice thoroughly 

with clean water every care was taken to minimize drift and contamination 

of adjacent plot at the time of spraying. The spraying details are as under. 

Sr. Spray number Days after Date of 
No. emergence sprayings 
1 First 20 25.07.2009 
2 Second 35 09.08.2009 
3 Third 50 24.08.2009 

3.2.3.4 Methods of recording observation 

The observation on major pest of soybean and natural 

enemies was recorded as follows. 

1. Major pest of soybean 

The observations on leaf eating caterpillar viz., tobacco leaf 

eating caterpillar, green semilooper, hairy caterpillar etc. was recorded 

on randomly selected one meter row length at five places from each plot, 

before 24 hours and after 3"', 7th and 14th days after application of 

treatment. 
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2. Natural enemies 

The populations of natural enemies were retarded on 5 

randomly selected plants from each plot, before 24 hrs and after 3"', 7" 

and 14th days after application of treatment. 

3. Post harvest observation 

The yield of soybean from each net plot was recorded to 

know the influence of the different treatments. 

3.3 Economics of the treatments 

The yield data from each treated plot were used to calculate 

economics of spraying. The cost of insecticide, botanical, cost of spray 

applications i.e. labour charges prevailing during the course of 

investigations were taken into consideration to work out the cost of each 

treatment per hectare. Similarly, income obtained from the sale of soybean 

as per the prevailing market rates was also calculated for each treatment to 

workout the cost benefit ratio. 

3.4 Statistical analysis 

The field data collected during the course of experimentation 

were subjected to statistical analysis after appropriate transformation for 

interpretation of results. Randomized block design used in order to test 

level of significance among the various treatments as per Gomez and 

Gomez (1984). 
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CHAPTER IV 

RESULTS AND DISCUSSION 

In the present study, 'Evaluation of some plant extracts 

against major pests of soybean" eight treatments consisting of Karanj 

leaves extract 5%, Neem leaves extract 5%, Rui leaves extracts 5%, 

Ghaneri leaves extract 5%, Karanj seed extract 5%, Neem seed extract 5%, 

Quinalphos 25 EC 0.05% and untreated control were evaluated for their 

efficacy against major pests of soybean i.e. tobacco leaf eating caterpillar, 

green semilooper and hairy caterpillar. The per cent larval reduction of 

major pest on soybean was observed after 3, 7 and 14 days from spray 

application. The experiment was laid out in RBD as shown in Fig. 1. The 

trial was conducted during kharif season of 2009-10. 

The per cent reductions of the pests in each treatment were 

worked out. Then data were transformed into corresponding arc sin and 

square root values and was subjected to statistical analysis. The efficacy of 

the above mentioned botanicals and insecticides was evaluated on the 

basis of per cent larval reduction of Tobacco leaf eating caterpillar, green 

semilooper and hairy caterpillar at 3, 7 and 14 days after spray and the 

results are presented in Table 2 to 10. 

4.1 Efficacy of some botanicals and insecticides against major 
pests of soybean 

4.1.1 Per cent larval reduction of tobacco leaf eating caterpillar 
after first spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 2 and depicted in Fig.2 indicate 

that all the treatments were significantly superior over the untreated control 

in per cent larval reduction of Tobacco leaf eating caterpillar. The treatment 

Quinalphos 25 EC 0.05% recorded significantly maximum per cent larval 

reduction (85.34%) of tobacco leaf eating caterpillar and was at par with 

Neem seed extract 5% in which 80.47 per cent larval reduction was 

recorded. 
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Table 2. Per cent larval reduction of tobacco leaf eating caterpillar 
after first spray 

Tr. Treatment Dosage 3DAS 7 DAS 14 
No. (%)- DAS 

1 Pongamia pinnata ( Karanj) leaves 5 48.55 34.39 28.29 
extract (44.17) (35.91) (32.13) 

2 Azadirachta indica (Neem) leaves 5 69.02 59.83 42.49 
extract (56.18) (50.67) (40.68) 

3 Calotropis procera (Rui) leaves 5 55.90 45.69 25.63 
extract (48.39) (42.53) (30.41 

4 Lantana camera (Ghaneri) leaves 5 48.83 32.53 25.13 
extract (44.33) (34.78) (30.09) 

5 Karanj seed extract 5 56.94 51 .37 33.23 

(48.99) (45.79) (35.20) 

6 Neem seed extract 5 80.47 66.03 49.09 

(63.78) (54.35) (44.48) 

7 Quinalphos 25 EC 0.05 85.34 75.07 61 .55 

(67.49) (60.05) (51.66) 

8 Untreated control 19.58 18.90 23.68 

(26.28) (25.77) (29.12) 

"F' test Sig. Sig. Sig. 

SE(m):!: 4.08 3.07 1.81 

CD at 5% 12.39 9.32 5.50 

CV% 14.15 12.16 8.56 

(F1gures 1n parentheses are corresponding values of arc sm transformation) 

The minimum per cent larval reduction (19.58%) was 

observed in untreated control. 

Whereas the remaining treatments viz. Neem leaves extract 

5%, Rui leaves extract 5%, Ghaneri leaves extract 5% and Karanj leaves 

extract 5% recorded 69.02,55.90,48.83 and 48.55 per cent larval reduction 

at 3 DAS and these were found at par with Karanj seed extract 5% 

exhibited 56.94% larval reduction of tobacco leaf eating caterpillar 

respectively. 
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In present findings Quinalphos 25 EC 0.05% recorded 

maximum per cent larval reduction of tobacco leaf eating caterpillar. Similar 

results was recorded by Shivankar et al. (2008) and in case of Neem seed 

extract 5% similar results were also recorded by Gujar and Mehrotra 

(1983), Babu (1998), Narabenchi and Sannaveerappannavar (1999) and in 

case of Karanj seed extract same results were obtained by Geetanjali et al. 

(1987) and Reena and Singh (2003). Therefore, these findings are in 

agreement with the findings of present investigation and support the data. 

B) At seven days after spraying (7 DAS) 

The data presented in Table 2 and depicted in Fig. 2 indicate 

that all the treatments were significantly superior over the untreated control 

in per cent larval reduction of tobacco leaf eating caterpillar. The treatment 

with Quinalphos 25 EC 0.05% recorded significantly maximum per cent 

larval reduction (75.07%) and was at par with Neem seed extract 5% 

recorded 66.03 per cent larval reduction, respectively. 

The next best treatment was Neem leaves extract 5% 

recorded 59.83% larval reduction and found at par with Karanj seed extract 

5% in which 51 .37 per cent larval reduction was recorded respectively. 

From the remaining group of treatments, untreated control was least 

significant and observed minimum per cent (18.90%) larval reduction, and 

also significantly inferior to the treatment Rui leaves extract 5%, Karanj 

leaves extract 5% and Ghaneri leaves extract 5% where 45.69,34.39 and 

32.53 per cent larval reduction was recorded. 

Similar findings were reported by Shivankar et al. (2008) in 

Quinalphos 25 EC 0.05% where highest per cent larval reduction was 

observed and in case of Neem seed extract 5% and Karanj seed extract 

5% maximm per cent larval reduction were also recorded by More et al. 

(1989), Ganeshan et al. (1995), Purwar and Yadav (2003) and Mukesh 

Kumar et al. (2002). Therefore these findings are in agreement with the 

findings of present study and support the data. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 2 at 14 DAS and depicted in 

Fig.2 revealed that all the treatments were significantly superior over 

untreated control in recording maximum per cent larval reduction. 
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Quinalphos 25 EC 0.05% recorded maximum (61 .55) per cent larval 

reduction of tobacco leaf eating caterpillar and was significantly superior 

over all the treatments. Treatments Neem seed extract 5% and Neem 

leaves extract 5% were second in order of merit recording 49.09 and 42.49 

per cent larval reduction. The untreated control was least significant 

recording minimum (23.68%) larval reduction and was at par with Ghaneri 

leaves extract 5%, Rui leaves extract 5% and Karanj leaves extract 5% in 

which 25.13,25.63 and 28.29% larval reduction were recorded respectively. 

In present investigation highest per cent larval reduction 

recorded in Quinalphos 25 EC 0.05% and it followed by Neem seed 

extract, Neem leaves extract, Karanj seed extract, Karanj leaves extract 

5% and Rui leaves extract 5% similar findings are also reported by 

Shivankar et al. (2008). In case of Neem seed extract and Neem leaves 

extract similar results were found by More et al. (1989), Choudhari and 

Singh (1997), Basappa and Singh (2003). In case of Karanj seed and 

leaves extract similar results were found by Geetanjali et al. (1987) and 

Balikai and Lingappa (2004) in case of Rui leaves extract similar results 

were found by Behera and Satapathy (1996) and Sahayaraj 

(2002).Therefore, these findings are in agreement with present 

investigation and gave strong support to the present data. 

4.1.2 Per cent larval reduction of tobacco leaf eating caterpillar after 
second spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 3 and depicted in Fig .3 indicates 

that all the treatments were significantly superior over the untreated control 

in per cent larval reduction of tobacco leaf eating caterpillar. The treatment 

Quinalphos 25 EC 0.05% recorded significantly maximum per cent larval 

reduction (66.52%) and was at par with Neem seed extracts 5% in which 

64.83 per cent larval reduction was recorded. 

However, the next best treatments viz., Neem leaves extract 

5% Karanj seed extract 5%, Karanj leaves extract 5%, Rui leaves extract 

5% and Ghaneri leaves extract 5% were at par with each other and 

recording 48.25, 42 .73, 40.27, 39.41 and 37.49 per cent larval reduction 
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respectively. Significantly minimum per cent larval reduction (0) was 

observed in untreated control. · 

Similar findings are also reported by Shivankar et al. (2008) in 

maximum per cent larval reduction in Quinalphos 25 EC In case of Neem 

seed and leaves extract similar results were found by Ganeshan et al. 

(1995), Babu (1998), Bassappa and Singh (2003). In case of Karanj seed 

and leaves extract similar results were found by Reena and Singh (2003), 

Mukesh Kumar et al. (2002) and in case of Rui leaves extract similar 

results were found by Sahayaraj (2002), More et al. (1984) and Behra and 

Satapathy (1996). In case of Ghaneri leaves extract Ambadkar and Khan 

(1994) have obtained 80 per cent repellent action against adult Cigarette 

beetle L. serricome. So these findings gave support to the present data. 

Table 3. Per cent larval reduction of tobacco leaf eating caterpillar 
after second spray 

Tr. Treatment Dosage 3 DAS 7 DAS 14 
No. (%) DAS 

1 Pongamia pinnata ( Karanj) leaves 5 40.27 22.31 21 .76 
extract (39.39) (28.19) I (27.81) 

2 Azadirachta indica (Neem) leaves 5 48.25 28.80 26.15 
extract (44.00) (32.46) I c3o.76> 

3 Calotropis procera (Rui) leaves 5 39.41 24.66 22.50 
extract (38.89) (29.781 I (28.32> 

4 Lantana camera (Ghaneri) leaves 5 37.49 26.23 19.72 
extract I (37.46> I c3o.81) I (26.37) 

5 Karanj seed extract 5 42.73 27.84 22.47 
I c4o.a2> I c31 .8s) I c28.3o> 

6 Neem seed extract 5 84.83 31 .85 26.24 
I cs3.63l I t34.36> I c30.82> 

7 Quinalphos 25 EC 0.05 66.52 35.41 33.52 
I t54.6Sl I t36.s2> I c3s.38> 

8 Untreated control 0.00 17.84 17.24 
(0.00) I (24.84> I t24.54> 

·F' test Sia. Sia. Sia. 
SE m + 2.57 2.17 1.75 

COatS% 7.80 6.59 5.31 

CV% 11 .52 12.10 10.44 
(F1gures '" parentheses are corresponding values of arc s1n transformation) 
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Trll."atments 

Fig 2: Per cent reduction of Tobacco leaf eating caterpillar after first spray 

Treatments 

Fig. 3: Per cent reduction of Tobacco leaf eating caterpillar after second spray 

T1 T2 T3 TS T6 

Treatments 

Fig. 4: Per cent reduction of Tobacco leaf eating caterpillar after third spray 

T, Karanj leaves extract 5% T6 Karanj seed extract 5% 

T 1 Neem leaves extract 5% T • Neem seed extract 5% 

T • Rui leaves extract 5% T, Quinolphos 25 EC 0.05% 

T. Ghaneri leaves extract 5% T,Untreatedcontrol 



B) At seven days after spraying (7 DAS) 

The data presented in Table 3 and depicted in Fig.3 indicate 

that all the treatments were superior over untreated control in per cent 

larval reduction of tobacco leaf eating caterpillar. The treatment 

Quinalphos 25 EC 0.05% recorded significantly highest per cent larval 

reduction (35.41%) and was at par with Neem seed extract 5%, Neem 

leaves extract 5%, Karanj seed extract 5% and Ghaneri leaves extract 5% 

recording 31 .85, 28.80, 27.84 and 26.23 per cent larval reduction 

respectively. These treatments were also followed by Rui leaves extract 

and Karanj leaves extract 5% in which 24.66% and 22.31% larval reduction 

was noticed. However the treatment untreated control was least significant 

and found lowest 17.64 per cent larval reduction at 7 DAS. 

The results of Quinalphos 25 EC 0.05% are in consistence 

with the results of Shivankar et al. (2003) where maximum per cent larval 

reduction was recorded . In case of Neem seed and leaves extract same 

results were recorded by Choudhari and Singh (1997), Bassappa and 

Singh (2003) and. In case of Karanj seed and leaves extract same results 

was obtained by Geetanjali et al. (1987) and Mukesh Kumar et al. (2002). 

In case of Rui leaves extract same results were obtained by Sahayaraj and 

Paulraj (1998) and Sahayaraj (2002). Therefore the data were comparable 

with the findings of above researchers. 

C) At fourteen days after spraying (14 DAS) 

It is evident from the data presented in Table 3 and depicted 

in Fig.3 revealed that all the treatments were significantly superior over 

untreated control in recording maximum per cent larval reduction at 14 

days after second spray. Amongst the different treatments Quinalphos 25 

EC 0.05% recorded maximum (33.52) per cent larval reduction of tobacco 

leaf eating caterpillar and was found significantly superior over all the 

treabnents. 

The next better treatments viz., Neem seed extract 5%, Neem 

leaves extract 5%, Karanj seed extract 5%, Rui leaves extract 5%, Karanj 

leaves extract and Ghaneri leaves extract 5% recorded 26.24, 26.15, 22.47, 

22.50, 21 .76 and 19.72 per cent larval reduction respectively and these 
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treatments were also found at par with each other. The minimum per cent 

larval reduction was observed in untreated control (17.24%). 

In case of Quinalphos 25 EC similar results were obtained by 

Shivankar et al. (2008). In case of Neem seed extract and leaves extracts 

similar results were recorded by Gujar and Mahrotra (1983), Ganeshan et 

al. (1995) and Purwar and Yadav (20030. In case of Rui leaves extract 

similar results were obtained by More et al. (1989) and Sahayraj (2002). In 

case of Karanj seed extract similar results were obtained by Mukesh Kumar 

et al. (2002) and Reena and Singh (2003). Therefore, these results are in 

agreement with the results of present experiment and support the data. 

4.1.3 Per cent larval reduction of tobacco leaf eating caterpillar after 
third spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 4 and depicted in Fig.4 indicated 

that all the treatments were significantly superior over untreated control in 

per cent larval reduction of tobacco leaf eating caterpillar. The treatment 

with Quinalphos 25 EC 0.05% recorded significantly maximum per cent 

larval reduction (94.97%) and was at par with Neem seed extract 5% and 

Neem leaves extract 5% in which 86.69 and 81 .69 per cent larval reduction 

was recorded . The second effective group of treatments viz., Karanj seed 

extract 5% Karanj leaves extract 5%, Rui leaves extract 5% and Ghaneri 

leaves extract 5% were at par with each other and recording 63.69, 61 .77, 

57.63 and 52.26 per cent larval reduction respectively. Untreated control 

treatment was least significant in which 2.44 per cent larval reduction was 

observed. 

In the study conducted by Shivankar et al. (2008) recorded 

similar results in Quinalphos 0.05% and in case of Neem seed extract and 

Neem leaves extract similar findings were reported by Babu (1998), 

Bassappa and Singh (2003). In case of Karanj seed extract and Karanj 

leaves extract similar results were found by Mukesh Kumar et al. (2002) 

and Reena and Singh (2003). In case of Ghaneri leaves extract Mukthar 

Ahmed et al. (1991) observed that Lantana camera at 5% extract cause 

66.66 per cent mortality. Therefore these findings are in analogous with the 

findings of present investigation and gave strong support to the data. 

26 



B) At seven days after spraying (7 DAS) 

The data presented in Table 4 and depicted in Fig.4 indicated · 

that all the treatments were significantly superior over untreated control in 

per cent larval reduction of tobacco leaf eating caterpillar. Treatment 

Quinalphos 25 EC 0.05% was significantly superior over all the treatments, 

recorded significantly maximum per cent larval reduction (86.68%) and 

found at par with Neem seed extract 5% in which 72.96 per cent larval 

reduction was observed . 

Table 4. Per cent larval reduction of tobacco leaf eating caterpillar 
after third spray 

Tr. Treatment Dosage 3 DAS 7 DAS 14 
No. (%) DAS 

1 Pongamia pinna/a ( Karanj) leaves 5 61 .77 60.95 48.98 
extract (51 .81) (51 .33) (44.42) 

2 Azadirachta indica (Neem) leaves 5 81.69 63.19 68.56 
extract (64.67) (52.65) (55.90) 

3 Calotropis procera (Rui) leaves 5 57.63 59.30 40.23 
extract (49.39) (50.36) (39.37) 

4 Lantana camera (Ghaneri) leaves 5 52.26 56.26 37.07 
extract (46.30) (48.60) (37.51) 

5 Karanj seed extract 5 63.69 60.75 57.01 
(52.95) (54.79) (49.03) 

6 Neem seed extract 5 86.69 72.96 71 .39 
(68.61) (58.67) (57.67) 

7 Quinalphos 25 EC 0.05 94.97 86.68 87.30 
(77.04) (68.60) (69.13) 

8 Untreated control 2.44 2.09 1.93 
(9.00) (8.33) (8.00) 

Ttest Sig. Sig. Sig. 

SE(m)! 4.19 4.24 3.44 

COatS% 12.73 12.87 10.46 

CV% 13.86 14.96 13.23 
(Ftgures tn parentheses are corresponding values of arc stn transfonmatJon) 

However the treatment viz., Neem seed extract 5%,Neem 

leaves extract 5%, Karanj seed extract 5%, Karanj leaves extracts, Rui 

leaves extract 5% and Ghaneri leaves extract 5% was second in order of 

merit for maximum per cent larval reduction in which 72.96, 60.75, 63.19, 
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60.95, 59.30 and 56.26 per cent larval reduction observed respectively. 

And these treatments were also found at par with each other. Treatment 

untreated control was least significant and exhibited lowest (2.09%) larval 

reduction of tobacco leaf eating caterpillar. 

In case of Quinalphos 25 EC above findings are similar to the 

findings represented by Shivankar et al. (2008) in per cent reduction and 

gave strong support to the present data of investigation. In case of Neem 

seed extract and Neem leaves extract same results were obtained by Gujar 

and Mehrotra (1983), More et al. (1989), Purwar and Yadav (2003). In case 

of Karanj seed extract and Karanj leaves extracts similar results, were 

obtained by Reena and Singh (2003) and Balikai and Lingappa (2004). In 

case of Rui leaves extract similar results were obtained by More et al. 

(1989), Sahayraj (2002). Therefore these findings are in agreement with 

the present data. 

C) At fourteen days after spraying (14 DAS) 

It is evident from the data presented in Table 4 and depicted 

in Fig. 4 that the data were statistically significant. All the treatments were 

found significantly superior over untreated control in per cent larval 

reduction of tobacco leaf eating caterpillar at 14 days after third spray. 

Amongst them treatment Quinalphos 25 EC 0.05% recorded highest 87.30 

per cent larval reduction of tobacco leaf eating caterpillar and found 

significantly superior over others. The next best treatments such as Neem 

seed extract 5%, Neem leaves extract 5% and Karanj seed extract 5% 

were at par with each other and recording 71.79, 68.56 and 57.01% larval 

reduction respectively. From the remaining group of treatments Karanj 

leaves extract 5%,Rui leaves extract 5% and Ghaneri leaves extract 5% 

were at par with each other and recorded 48.98, 40.23 and 37.07 per cent 

larval reduction. However these treatments were significantly superior to 

the Ghaneri leaves extract 5% and recorded 37.07% larval reduction. 

Significantly lowest per cent larval reduction (1.93) was recorded in 

untreated control. 
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In case of Quinalphos 25 EC similar results was obtained by 

Shivankar et al. (2008). In case of Neem seed extract and Neem leaves 

extract. Similar results obtained by Gujar and Mehrotra (19983), Ganeshan 

et al. (1948) and Purwar and Yadav (2003). In case of results were 

obtained by Mukesh Kumar et al. (2002) and Reena and Singh (2003). 

Therefore these findings gave strong support to the data of present 

investigation. 

4.1.4 Per cent larval reduction of green semilooper after first spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 5 and depicted in Fig.5 indicated 

that all the treatments were significantly superior over untreated control in 

per cent larval reduction of green semilooper. The treatment Quinalphos 25 

EC 0.05% was most recorded significantly superior over all the treatments 

and recorded maximum (75.46) per cent larval reduction and was at par 

with Neem seed extract 5% with recording of 60.90 per cent larval 

reduction at 3 days after spraying. Amongst the plant extracts Neem seed 

extract 5% was at par with Neem leaves extract 5% found significantly 

superior to the treatments recorded of 60.90 and 57.13 per cent larval 

reduction of green semilooper. The treatment Rui leaves extract 5% and 

Ghaneri leaves extract 5% recording 33. 16 and 28.25 per cent larval 

reduction respectively. Significantly minimum per cent larval reduction 

(4.67%) was observed in untreated control. 

In Quinalphos 25 EC 0.05% similar observations on larval 

reduction of green semi looper was recorded by Singh and Singh (1988). In 

case of Neem seed extract and Karanj seed extract Jothi et al. (1991) are 

recommended for the control of green semilooper at 2% extract. So these 

findings gave support to the data while the other treatments could not be 

compared due to want of literature. 

29 



Table 5. Per cent larval reduction of green semilooper after spray 

Tr. Treatment Dosage 3 DAS 7DAS 14 
No. (%)- DAS 

1 Pongamia pinnata ( Karanj) 5 51.16 37.48 30.20 
leaves extract (45.67) (37.75) (33.34) 

2 Azadirachta indica (Neem) 5 57.13 47.47 38.93 
leaves extract (49.10) (43.55) (38.61) 

3 Calotropis procera (Rui) leaves 5 33.16 32.32 25.56 
extract (35.16) (34.65) (30.37) 

4 Lantana camera (Ghaneri) 5 28.25 22.81 22.89 
leaves extract (32. 11) (28.53) (28.59) 

5 Karanj seed extract 5 55.83 43.30 36.40 

(48.35) (41 .15) (37.11) 

6 Neem seed extract 5 60.90 59.81 47.41 

(51.30) (50.66) (43.52) 

7 Quinalphos 25 EC 0.05 75.46 83.80 66.64 

(60.31) (66.27) (54.72) 

8 Untreated control 4.67 4.69 3.44 

(12.49) (12.52) (10.70) 

"F' test Sig. Sig . Sig. 

SE(m)± 3.03 2.87 2.49 

CD at5% 9.18 8.72 7.56 

CV % 12.54 12.65 12.47 

(F1gures 1n parentheses are corresponding values of arc s1n transformation) 

B) At seven days after spraying (7 DAS) 

The data presented in Table 5 and depicted in Fig. 5 

indicated that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of green semilooper at 7DAS. 

The treatment Quinalphos 25 EC 0.05% was highly significant over all the 

treatments and recorded maximum per cent larval reduction (83.80%) of 

green semilooper on soybean. Neem seed extractS% and Neem leaves 

extract 5% were second in order of merit and found at par with each other 

30 



Hairy caterpillar 

Plate No. 3 Major pests of Soybean 



with recording of 59.81 and 47.47 per cent larval reduction. However, these 

·treatments were also significantly superior to the treatments Karanj seed 

extract 5%, Karanj leaves extract 5%, Rui leaves extract and Ghaneri 

leaves extract in which 43.30, 37.48, 32.32 and 22.81% larval reduction 

was observed respectively. Further the treatment with Rui leaves extract 

5% and Ghaneri leaves extract 5% were at par with each other recording 

32.32 and 22.81 per cent larval reduction.Significantly minimum per cent 

larval reduction (4.69%) was observed in untreated control. 

In case of Quinalphos 25 EC similar results was obtained by 

Singh and Singh (1988) and in Neem seed extract 5% Raman et al. (2000) 

found similar results reduction in larval population of green semilooper. 

Therefore these findings are in agreement with the present data and 

support the result. But other treatments could not be compared due to want 

of literature. 

C) At fourteen days after spraying (14 DAS) 

Data presented in Table 5 and depicted in Fig. 5 all the 

treatments were significantly superior over untreated control in recording 

maximum per cent larval reduction of green semilooper at 14 days after 

first spray. Treatment Quinalphos 25 EC 0.05% was most significantly 

superior with (66.64) per cent larval reduction of green semilooper. 

However the treatments Neem seed extract 5%, Neem leaves extract 5%, 

Karanj seed extract 5% and Karanj leaves extract 5% were at par with each 

other in which 47.41, 38.93, 36.40, and 30.20 per cent larval reduction 

respectively. Significantly minimum per cent larval reduction (3.44%) was 

recorded in untreated control. 

In case of Quinalphos 25 EC similar results was noticed by 

Singh and Singh (1988) and for spray of Neem seed extract and Neem 

leaves extract Jothi et al. (1991) stated that Neem and pongamia seed 

extract 2% were recommended for the control of pest. So these findings 

are analogous to the results of present investigation. While the other 

treatments could not be compared due to want of literature. 
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4.1.5 Per cent larval reduction of green semi looper after second spray 

A) At three days after spraying (3 DAS) · 

The data presented in Table 6 and depicted in Fig.6 indicated 

that all the treatments were significantly superior over untreated control in 

per cent larval reduction of green semilooper. The treatment Quinalphos 

25 EC 0.05% recorded significantly maximum per cent larval reduction 

(83.36%) and found superior over rest of the treatments. However all the 

plant extracts such as Neem seed extract 5%, Neem leaves extract 5%, 

Karanj seed extract 5%, Karanj leaves extract 5%, Rui leave extracts, 

Ghaneri leaves extract 5% were at par with each other and recording 

67.23, 62.85, 61.09, 58.83, 55.72, and 53.60 per cent larval reduction 

respectively. Whereas the significantly minimum per cent larval reduction 

(9.33%) was recorded in untreated control. 

In present study indicated that Quinalphos 25 EC 0.05% 

recorded maximum per cent larval reduction also noted by Singh and Singh 

(1988). In case of Neem seed extract Raman et al. (2000) found similar 

result in reduction of larval population of green semilooper. So the results 

of these treatments are companion to the findings of present study but the 

results of other treatments could not be compared due to want of literature. 

Seven days after spraying (7 DAS) 

The data presented in Table 6 and depicted in Fig.6 indicated 

that all the treatments were significantly superior over the untreated control 

in per cent larval reduction of green semilooper. The treatment 

Quinalphos 25 EC 0.05% recorded significantly maximum per cent larval 

reduction (72.26%) and was at par with Neem seed extract 5%, Neem 

leaves extract 5% and Karanj seed extract 5% in which 60.03, 58.88 and 

58.33 per cent larval reduction recorded respectively. These treatments 

was also significantly superior to the forwarded treatment viz., Karanj seed 

extract 5%, Karanj leaves extract 5% and Rui leaves extract 5% recording 

58.33, 52.19 and 51 .95 per cent larval reduction respectively, whereas 

minimum per cent larval reduction was observed in untreated control 

(2.47%). 
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Table 6. Per cent larval reduction of green semilooper after second 
spray 

Tr. Treatment Dosage 3 DAS 7DAS 14 
No. (%) DAS 

1 Pongamia pinnata ( Karanj) 5 58.83 52.19 46.99 
leaves extract (50.09) (46.26) (43.28) 

2 Azadirachta indica (Neem) 5 62.85 58.88 52.23 
leaves extract (52.45) (50.12) (46.28) 

3 Calotropis procera (Rui) leaves 5 55.72 51 .95 39.74 
extract (46.29) (46.12) (39.08) 

4 Lantana camera (Ghaneri) 5 53.60 40.42 37.44 
leaves extract (47.07) (39.48) (37.73) 

5 Karanj seed extract 5 61 .09 58.33 50.03 

(51.41) (49.80) (45.02) 

6 Neem seed extract 5 67.23 60.03 52.28 

(55.08) (50.79) (46.31) 

7 Quinalphos 25 EC 0.05 83.36 72.26 63.93 

(65.93) (58.22) (53.09) 

8 Untreated control 2.62 2.47 2.31 

(9.33) (9.06) (8.76) 

"F' test Sig. Sig. Sig. 

SE(m):!: 2.85 3.41 2.44 

CD at 5% 8.67 10.35 7.40 

CV% 10.41 13.51 10.58 

(F1gures 1n parentheses are correspondmg values of arc s1n transfonmat1on) 

The study conducted by Singh and Singh (1988) Quinalphos 

25 EC 0.05% found maximum per cent larval reduction and Jothi et al. 

(1991) studied and recommended the application of Neem seed extract 5% 

and Neem leaves extract 2% for the control of pest. Therefore these 

findings are compared to the data of present findings. 
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C) At fourteen days after spray (14 DAS) 

Data presented in Table 6 and depicted in Fig.6 revealed that 

all the treatment were found significantly superior over untreated control in 

recording maximum per cent larval reduction at 14 days after second spray. 

Amongst all treatments Quinalphos 25 EC 0.05% recorded 

maximum (63.93) per cent larval reduction of green semilooper and was 

significantly at par with Neem seed extract 5% and Neem leaves extract 

5% in which 52 .28 and 52.23 per cent larval reduction were recorded. 

These treatments were also significantly superior to the forward treatments 

viz., Karanj seed extract 5%, Karanj leaves extract 5%, Rui leaves extract 

5% and Ghaneri leaves extract 5% and recorded 50.03, 46.99, 39.74 and 

37.44 per cent larval reduction respectively. 

The treatment untreated control was least significant and 

recorded minimum per cent larval reduction (2.31%). 

In Quinalphos 25 EC recorded highest per cent reduction in 

green semilooper similar findings also reported by Singh and Singh (1988) 

in respect of per cent larval reduction. While in case of plant products 

Neem seed extract 5% observations was similar to the findings of Raman 

et al (2000). So the results are companion with the findings of above 

investigation and gave support to the data. 

4.1.6 Per cent larval reduction of green semi looper after third spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 7 and depicted in Fig.? 

explained that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of green semilooper. The 

treatment Quinalphos 25 EC at 0.05% recorded significantly highest per 

cent larval reduction (98.15%) and was significantly superior over all the 

treatments. Treatment Neem seed extract 5% was second in order of merit 

in which 87.91 % larval reduction and was at par with Neem leaves extract 

5% and recorded 83.32% larval reduction. The next best treatments Karanj 

seed extract 5%, Karanj leaves extract 5% and Rui leaves extract were 

significantly at par with each other and recording 72.23, 71.20 and 67.03 

per cent larval reduction at 3 DAS respectively. These treatments were also 
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significantly superior to Ghaneri leaves extract 5% recorded 52.52% larval 

reduction. Significantly lowest 3.47 per cent larval reduction was observed 

in untreated control. 

Table 7. Per cent larval reduction of green semilooper after third 
spray 

Tr. Trealment D~~:lge 3 DAS 7DAS 14 
No. % DAS 

1 Pongamia pinna/a ( Karanj) 5 71.20 55.26 43.73 
leaves extract (57.55) (48.02) (41.40) 

2 Azadirachla indica (Neem) 5 83.32 72.23 66.64 
leaves extract (65.90) (58.20) (54.72) 

3 Cafotropis procera (Rui) leaves 5 67.03 50.47 40.11 
extract (54.96) (45.27) (39.30) 

4 Lantana camera (Ghaneri) 5 52.52 48.32 36.16 
leaves extract (46.45) (44.04) (36.97) 

5 Karanj seed extract 5 72.23 65.55 58.18 

(58.20) (54.06) (49.71) 

6 Neem seed extract 5 87.91 80.29 78.80 

(69.66) (63.65) (62.59) 

7 Quinalphos 25 EC 0.05 98.15 97.42 97.00 

(82.20) (80.76) (80.04) 

8 Untreated control 3.47 2.72 2.45 

(10.75) (9.51) (9.01) 

"F' test Sig. Sig. Sig. 

SE(m):!: 3.59 2.95 2.64 

COatS% 10.89 8.95 8.03 

CV% 11.16 10.13 9.81 

(F1gures 1n parentheses are corresponding values of arc s1n transformation) 

A similar finding of the presented investigation was also 

noticed by Singh and Singh (1988) in application of Quinalphos 25 EC 

against green semilooper. In case of plant products Neem seed extract 5% 

and Neem leaves extract 5% and Neem leaves extract 5% were the best in 

per cent reduction in larvae. Similar findings are also companion with the 
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results by Jothi et al (1995) for controlling of pests and gave strong support 

to the data of present experiment. 

B) At seven days after spraying (7 DAS) 

The data presented in Table 7 and exhibited in Fig. 7 

indicating that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of green semilooper. The 

treatment Quinalphos 25 EC 0.05% recorded significantly maximum per 

cent larval reduction (97.42%) and found significantly superior over rest of 

all treatments. The treatment untreated control was least significant and 

recorded minimum (2.72%) larval reduction. 

However Neem seed extract 5% and Neem leaves extract 5% 

were at par with each other and found second in order of merit with 

possessing 80.29 and 72.23 per cent larval reduction. The next best groups 

of the treatments such as Karanj seed extract 5%, Karanj leaves extract 

5% and Rui leaves extract 5%were at par with each other and recorded 

65.55, 55.26 and 50.47 per cent larval reduction respectively. Whereas 

from the remaining treatments of plant products, Ghaneri leaves extract 5% 

was least significant recording 48.32 per cent larval reduction and it was at 

par with Rui leaves extract and Karanj leaves extract 5% in which 50.47 

per cent larval reduction respectively. Significantly minimum per cent larval 

reduction 2.72% was recorded in untreated control. 

In present findings Quinalphos 25 EC 0.05% was similar with 

the results of Singh and Singh (1988) and in case of Neem seed extract 

Raman et al (2000), found similar results in reduction of larval population of 

green semilooper and gave support to the data of present investigation. 

While the other treatments could not be compared due to want of literature. 

C) At fourteen days after spray (14 DAS) 

It is evident from the data presented in Table 7 and depicted 

in Fig. 7 that the data was significantly superior over untreated control in 

recording maximum per cent larval reduction at 14 days after third spray. 

Amongst all the treatments Quinalphos 25 EC 0.05% 

recorded (97.00%) maximum per cent larval reduction of green semilooper 

and was found significantly superior over all the treatments. In plant 

products Neem seed extract 5% and Neem leaves extract 5% recorded 
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78.80 and 66.64 per cent larval reduction, were significantly at par with 

each other and followed by Karanj seed extract 5%in which 58.18%1arval 

reduction was observed. In next group of treatments Karanj leaves extract 

5% was at par with Rui leaves extract 5% and Ghaneri leaves extract 5% 

and recorded 43.73, 40.11 and 36.16 per cent larval reduction respectively. 

Significantly minimum per cent larval reduction 2.45% was 

recorded in untreated control. 

Similar trend of the results was observed at 14 DAS in per 

cent larval reduction as recorded in 3 and 7 DAS. The maximum per cent 

larval reduction was observed in Quinalphos 25 EC in present investigation 

and was similar to the findings reported by Singh and Singh (1988). 

In case of Neem seed extract and Neem leaves extract Jothi 

et al (1991) stated Neem and Karanj seed extract 2% were effective and 

recommended for the control of the soybean pests and support the data. 

While the other treatments could not compared due to want of literature. 

4.1.7 Per cent larval reduction of hairy caterpillar after first spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 8 and depicted in Fig. 8 indicated that all the 

treatments were significantly superior over the untreated control in per cent 

larval reduction of hairy caterpillar. The treatment Quinalphos 25 EC 

recorded significantly highest (80. 72) per cent larval reduction and was at 

par with Neem seed extract 5% recording 75.55% larval reduction. 

However Neem leaves extract 5% recording 67.26% larval 

reduction and was at par with former treatment Neem seed extracts 5%. 

Whereas the remaining treatments of plant products Karanj seed extract 

5%, Karanj leaves extract 5%, Rui leaves extract 5% and Ghaneri leaves 

extract 5% were third in order of merit and recording 60.75, 59.31, 50.48 

and 48.86 per cent larval reduction respectively. Significantly minimum per 

cent larval reduction 8.00% was recorded in untreated control. 

Quinalphos 25 EC 0.05% recorded highest per cent larval 

reduction of hairy caterpillar at 3 DAS of first application and in plant 

products Neem seed extract 5% and Neem leaves extract 5% exhibited 

highest % larval reduction than others. But it could not be compare due to 

want of literature. 
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Table 8. Per cent larval reduction of hairy caterpillar after first 
spray 

Tr. Treatment Dosage 3DAS 7 DAS 14DAS 
No. (%} 

1 Pongamia pinnata ( Karanj) 5 59.31 48.51 35.64 
leaves extract (50.37) (44.15) (37.66) 

2 Azadirachta indica (Neem) 5 67.26 56.47 41 .14 
leaves extract (55.10) (48.72) (39.90) 

3 Calotropis procera (Rui) leaves 5 50.48 47.27 33.77 
extract (45.28) (43.44) (35.53) 

4 Lantana camera (Ghaneri) 5 48.86 44.73 34.83 
leaves extract (44.35) (41.98) (36.17) 

5 Karanj seed extract 5 60.75 50.27 39.31 

(51.21) (45.16) (38.83) 

6 Neem seed extract 5 75.55 57.63 43.16 

(60.37) (49.39) (41 .07) 

7 Quinalphos 25 EC 0.05 80.72 78.76 63.83 

(63.96) (62.56) (53.03) 

8 Untreated control 8.00 6.90 7.06 

(16.44) (15.24) (15.42) 

"F' test Sig. Sig. Sig. 

SE(m)~ 2.54 2.80 2.55 

CD at5% 7.73 8.51 7.74 

CV % 9.12 11 .09 11 .89 

(F1gures 1n parentheses are corresponding values of arc Sin transformation) 

B) At seven days after spraying (7 DAS) 

From the data presented in Table 8 and depicted in Fig. 8 

expressed that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of hairy caterpillar. The 

treatment Quinalphos 25 EC 0.05% recorded significantly highest (78. 76) 

per cent larval reduction and found significantly superior over all the 

treatments. 
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However all the plant products viz., Neem seed extract 

5% ,Neem leaves extract 5%, Karanj seed extract, Karanj leaves extract 

5%, Rui leaves extract 5% and Ghaneri leaves extract 5% were 

significantly at par with each other and recorded 57.63, 56.47, 50.27, 47.27 

and 44.73 per cent laJVal reduction respectively. Whereas the minimum 

(6.90) per centlaJVal reduction was obseJVed in untreated central. 

The results of the present investigations could not be 

compared due to unavailability of literature. 

C) At fourteen days after spraying (14 DAS) 

It is evident from the data exhibited in Table 8 and depicted in 

Fig . 8. explained that all the treatments were significantly superior over 

untreated control in recording maximum per cent laJVal reduction at 14 

days after first spray. 

Treatment Quinalphos 25 EC recerded maximum (63.83) per 

cent laJVal reduction of hairy caterpillar and it found significantly superior to 

rest of the treatments. Similar trend of the results of 14 DAS was also 

noticed in 7 DAS. All the treatments of plant products, such as Neem seed 

extract 5%, Neem leaves extract 5%, Karanj seed extract 5%, Karanj 

leaves extract 5%, Rui leaves extract 5% and Ghaneri leaves extract 5% 

were at par with each other and recording 43.16, 41 .14, 39.31, 35.64, 

33.77 and 34.83 per centlaJVal reduction respectively. While the minimum 

7.06 per centlaJVal reduction was recorded in untreated control. 

The above results could not be discussed for the want of 

literature. 

4.1.8 Per cent larval reduction of hairy caterpillar after second spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 9 and depicted in Fig. 9 revealed 

that all the treatments were significantly superior over untreated central in 

per cent laJVal reduction of hairy caterpillar. At 3 DAS second spray of 

Quinalphos 25 EC 0.05% recorded significantly maximum (81 .56) per cent 

larval reduction and was significantly superior over all treatments. 
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Table 9. Per cent larval reduction of hairy caterpillar after second 
spray 

Tr. Treatment Dosage 3 DAS 7 DAS 14 
No. l%l DAS 

1 Pongamia pinnata ( Karanj) 5 60.29 48.27 47.59 
leaves extract (50.94) (44.01) (43.62) 

2 Azadirachta indica (Neem) 5 62.68 60.27 55.50 
leaves extract (52.35) (50.93) (48. 16) 

3 Ca/otropis procera (Rui) leaves 5 52.05 46.61 46.35 
extract (46. 18) (43.06) (42.91) 

4 Lantana camera (Ghaneri) 5 49.35 40.32 39.34 
leaves extract (44.63) (39.42) (38.85) 

5 Karanj seed extract 5 61.65 54.74 47.67 

(51.74) (47.72) (43.67) 

6 Neem seed extract 5 66.62 66.17 60.31 

(54.71) (54.44) (50.95) 

7 Quinalphos 25 EC 0.05 81.56 76.54 66.39 

(64.57) (61.03) (54.57) 

8 Untreated control 3.92 2.09 2.09 

(11.42) (8.32) (8.32) 

"F' test Sig. Sig. Sig. 

SE(m).:': 2.99 2.70 2.58 

CD at 5% 9.09 8.19 7.83 

CV% 11 .03 10.72 10.81 

(Figures 1n parentheses are corresponding values of arc s1n transformation) 

However from the plant products viz. , Neem seed extract 5% 

Neem leaves extract 5%, Karanj seed extract 5%, Karanj leaves extract 5% 

and Rui leaves extract 5% were first in superiority and found significantly at 

par with each other in which 66.62, 62.68, 61.65, 60.29 and 52.05 per cent 

larval reduction respectively. However Ghaneri leaves extract 5% was least 

significant recording 49.35% larval reduction and was at par with former 

treatment Rui leaves extract; Karanj leaves extract, Karanj seed extract 

and Neem leaves extract 5% respectively. 
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Significantly minimum per cent larval reduction 3.92% was 

recorded in untreated control. 

Results of the present investigation on management of hairy 

caterpillar could not be compared due to unavailability of literature. 

B) At seven days after spraying (7 DAS) 

The dala presented in Table 9 and depicted in Fig.9 that all 

the treatments were significantly superior over the untreated control in per 

cent larval reduction of hairy caterpillar. The treatment Quinalphos 25 EC 

0.05% recorded significantly maximum (76.54) per cent larval reduction 

and was at par with Neem seed extract in which 66.17% larval reduction 

was recorded . 

The next significantly effective group of treatments such as 

Neem leaves extract 5%, Karanj seed extract 5%, Karanj leaves extract 5% 

and Rui leaves extract at 5% water extract were at par with each other and 

recording 60.27, 54.74, 48.27,and 46.61 per cent larval reduction. However 

the treatments were also significantly superior to Ghaneri leaves extract in 

which 40.32% larval reduction was observed. 

Significantly minimum per cent larval reduction 2.09% was 

recorded in untreated control. 

The above results of the present experiment on per cent 

larval reduction of hairy caterpillar could not be compared due to 

unavailability of literature on hairy caterpillar. 

C) At fourteen days after spraying (14 DAS) 

It is evident from the data presented in Table 9 and depicted 

in Fig. 9 explained that all the treatments were found significantly superior 

over untreated control in recording maximum per cent larval reduction at 14 

days after second spray. 

Amongst all the treatments Quinalphos 25 EC 0.05% 

recorded significantly maximum (66.39) per cent larval reduction of hairy 

caterpillar and was at par with Neem seed extract 5% and Neem leaves 

extract 5% in which 60.31 and 55.50 per cent larval reduction was recorded. 

However the Karanj seed extract 5%, Karanj leaves extract 5%, Rui leaves 

extract 5% and Ghaneri leaves extract 5% were second in order of merit 

and found at par with each other in which 47.67, 47.59, 46.35 and 39.34 
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per cent larval reduction was recorded respectively. Amongst these 

treatments Rui leaves extract 5% were at par with the fanner treatment viz., 

Karanj leaves extract 5%, Karanj seed extract 5% and Neem leaves extract 

5% respectively. Significantly minimum per cent larval reduction 2.09% was 

recorded in untreated control. 

But this result of the present investigation could not be 

compare due to unavailability of literature on management of hairy 

caterpillar through botanicals. 

4.1 .9 Per cent larval reduction of hairy caterpillar after third spray 

A) At three days after spraying (3 DAS) 

The data presented in Table 10 and depicted in Fig. 10 

indicated that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of hairy caterpillar at 3 DAS. 

The treatment Quinalphos 25 EC 0.05% recorded significantly maximum 

(75.46) per cent larval reduction and was at par with Neem seed extract 5% 

in which 60.90 per cent larval reduction was observed. 

The next best treatments were, Neem leaves extract 5%, 

Karanj seed extract 5% and Karanj leaves extract 5% and Rui leaves 

extract 5% were recorded 55.83, 47.64, 44.84 and 42.92 per cent larval 

reduction and at par with each other. The treatment Ghaneri leaves extract 

5% was least significant and recorded 38.12% larval reduction . Whereas 

the significantly minimum per cent larval reduction 3.10% was recorded in 

untreated control. 

In present investigation Quinalphos 25 EC was best in 

recording maximum per cent larval reduction due to application of 

Quinalphos 25 EC 0.05% and in plant products Neem seed extracts and 

Neem leaves extracts were best in recording maximum per cent of larval 

reduction. But it could not be discussed due to want of literature. 
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Table 10. Per cent larval reduction of hairy caterpillar atter third spray 

Tr. Treatment Dosage 3 DAS 7DAS 14 
No. (%f DAS 

1 Pongamia pinnata ( Karanj) 5 44.84 40.54 38.59 
leaves extract (42.04) (39.55) (38.41) 

2 Azadirachta indica (Neem) 5 55.83 51 .91 48.81 
leaves extract (48.35) (46.10) (44.32) 

3 Calotropis procera (Rui) leaves 5 42.92 37.68 34.28 
extract (40.93) (37.87) (35.84) 

4 Lantana camera (Ghaneri) 5 38.12 36.03 34.21 
leaves extract (38. 13) (36.89) (34.80) 

5 Karanj seed extract 5 47.84 44.70 40.76 

(43.65) (41 .96) (39.68) 

6 Neem seed extract 5 60.90 58.21 53.31 

(51.30) (49.73) (46.90) 

7 Quinalphos 25 EC 0.05 75.46 71 .77 68.60 

(60.31) (57.91) (55.92) 

8 UntreatE.d control 3.10 3.10 2.84 

(1 0.15) (10.15) (9.71) 

' F' test Sig. Sig. Sig. 

SE(m)~ 3.11 2.83 3.02 

CD at 5% 9.43 8.60 9.17 

CV% 12.87 12.28 13.71 

(F1gures 1n parentheses are corresponding values of arc s1n transformation) 

B) At seven days after spraying (7 DAS) 

The data presented in Table 10 and depicted in Fig.10 

indicated that all the treatments were significantly superior over the 

untreated control in per cent larval reduction of hairy caterpillar. The 

treatment Quinalphos 25 EC 0.05% was most significantly superior over all 

the treatments and recorded maximum (71. 77) per cent larval reduction. It 

was also found at par with Neem seed extract 5% in which 58.21 per cent 

larval reduction was observed. 
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The next best treatments Neem leaves extract 5% in which 

5·1.91 % larval reduction was recorded and it significantly superior to the 

forward treatment Karanj seed extract 5%, Karanj leaves extract 5%, Rui 

leaves extract 5% and Ghaneri leaves extract 5% in which 44.70, 40.54, 

37.68 and 36.03 per cent larval reduction was recorded respectively and 

were at par with each other. Significantly minimum per cent larval reduction 

3.1 0% was recorded in untreated control. 

But the present findings could not be compare due to want of 

literature. 

C) At fourteen days after spraying (14 DAS) 

From the data presented in Table 10 and depicted in Fig. 10 

that all the treatments were significantly superior over untreated control in 

recording maximum per cent larval reduction at 14 days after third spray. 

Significantly maximum (68.60%) larval reduction of hairy 

caterpillar was observed due to application of Quinalphos 25 EC 0.05% 

and was at par with Neem seed extract in which 53.31% larval reduction 

was observed. The next best treatments viz., Neem leaves extract 5%, 

Karanj seed extract 5% and Karanj leaves extract 5% and Rui leaves 

extract 5% recording 48.81, 40.76, 38.59 and 34.28 per cent larval 

reduction respectively and found significantly at par with each other. 

However these treatments were also significantly superior to Ghaneri 

leaves extract 5% and untreated control in which 34.21 and 2.84% larval 

reduction were observed. Significantly minimum per cent larval reduction 

2.84% was recorded in untreated control. 

Above results could not be discussed due to want of literature. 

4.2 Effect of different treabnents on average population of natural 
enemy 

4.2.1 Effects of different treabnents on average population of lady 
bird beetle after first spray 

A) At three days after spray (3 DAS) 

The data presented in Table 11 indicate that all the 

treatments did not affect the population of lady bird beetle. Amongst the 

various treatments maximum population (10.6515 plants) of lady bird beetle 

other than untreated control was found in Ghaneri leaves extract 5% 
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followed by Rui leaves extract 5%, Karanj leaves extract 5% and Karanj 

seed extract 5% and Neem leaves extract 5% in which 8.70, 8.33, 7:83 and 

6.69 average population of lady bird beetle was recorded. Further 

treatments viz., Neem seed extract and Quinalphos 25 EC 0.05% shows 

minimum population of lady bird beetle i.e. 5.15 and 4.55/5 plants. 

In case of Neem seed extract, a similar result was observed 

by Ahmed et al. (2003) and reported Neem seed extract sprayed on eggs 

of Chrysoperla camea and Coccinella sexmaculata reduced hatching 

percentage and gave support to the present data . 

Table 11. Effect of different treatments on average population of lady 
bird beetle after first spray 

Tr. Treatment Average population of 
No. LBB/5olants 

3 DAS 7DAS 14DAS 
1 Pongamia pinnata ( Karanj) leaves 8.33 8.55 9.25 

extract (2.87) (2.91) (3.03) 

2 Azadirachta indica (Neem) leaves 6.69 7.09 8.03 
extract (2.57) (2.65) (2.82) 

3 Calotropis procera (Rui) leaves extract 8.70 9.68 10.02 
(2.94) (3.10) (3.1 6) 

4 Lantana camera (Ghaneri) leaves 9.72 10.14 11 .17 
extract (3.11) (3.18) (3.33) 

5 Karanj seed extract 7.83 8.01 8.50 
(278) (2.82) (2.90) 

6 Neem seed extract 5.15 5.67 6.10 
(2.27) (2.28) (2.46) 

7 Quinalphos 25 EC 4.55 4.70 4.18 
(2.12) (2.16) (2.04) 

8 Untreated control 10.65 11 .11 12.10 
(3.25) (3.33) (3.47) 

'F' test Sig. Sig. Sig. 

SE(m)+ 0.17 0.16 0.18 

CD at 5% 0.53 0.48 0.54 

CV% 11 .20 9.79 10.71 

(F1gures 1n parentheses are square root transfonmat1on values) 

Whereas in case of Ghaneri leaves extract, similar results 

was observed by Patel et al. (2003) and reported that in L. camera treated 

plot shows maximum number of predator other than control. Therefore 
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these findings support the data of present investigation. Rest of the 

treatments could not compare due to want of literature. 

B) At seven days after spraying (7 DAS) 

The data presented in Table 11 indicate that all the 

treatments did not affect the population of lady bird beetle. However, 

among the various treatments significantly maximum population of lady bird 

beetle (10.14/5 plants) other than control was found in Ghaneri leaves 

extract 5% followed by Rui leaves extract 5%, Karanj leaves extract 5% 

and Karanj seed extract 5%. Further treatments viz., Neem leaves extract, 

Neem seed extract and Quinalphos 25 EC shows minimum population of 

lady bird beetle and were at par with each other. Quinalphos 25 EC shows 

minimum population of lady bird beetle (4.70). 

In case of Neem seed extract and Neem leaves extract 

similar results were reported by lnnacone and Lamas (2003) and they 

stated that parasitoid T. pintoi sensitive to Neem formulation and recorded 

more mortality at higher dose. 

In case of Ghaneri leaves extract similar results were 

reported by Burman et al. (2003) they reported that significantly higher 

number of parasitoids emerged from the plant extract treated trichocards as 

against cards treated with Quinalphos 25 EC. 

Therefore this finding gives support to the data of present 

investigation. But these findings could not be compared due to want of 

literature on lady bird beetle. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 11 indicate that all the 

treatments, did not affect the population of lady bird beetle. However, 

among the various treatments maximum population (11.17/5 plants) of lady 

bird beetle other than control was found in Ghaneri leaves extract 5% and it 

was at par with Rui leaves extract 5%, Karanj leaves extract 5%, Karanj 

seed extract 5% and Neem leaves extract 5% and they were found 

significantly superior to treatments Neem seed extract 5% and Quinalphos 

25 EC in which 6.10 and 4.18 lady bird beetle population was observed. 

In the study conducted by Ahmed et al. (2003) reported that 

Neem seed extract sprayed on eggs of C.camea and C.sexmaculata and 
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observed reduction in hatching percentage of eggs i.e. it express the 

ovicidal activity. 

Whereas in case of Ghaneri leaves extract reported by Patel 

et al. (2003) they found that in L. camera treated plot showed number of 

predator was good as that found in control. 

Hence the results of the present findings are analogues to the 

results of above scientist and gave support to the data. While the other 

treatments could not compare due to want of literature. 

4.2.2 Effects of different treatments on average population of lady bird 
beetle after second spray 

A) At three days after spray (3 DAS) 

The data presented in table 12 indicate that all the treatments 

did not affect the population of lady bird beetle. However among the 

different treatments maximum population (7.12/5 plants) of lady bird beetle 

other than control was found in Ghaneri leaves extract 5% and found at par 

with Rui leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 

5% and Neem leaves extract 5%. Whereas minimum population of lady 

bird beetle was recorded in Neem seed extract 5% (4.60/5plants) and 

Quinalphos 25 EC (3.66/5plants). 

In the study conducted by Ahmed et al. (2003) reported that 

Neem seed extract sprayed on eggs of C.camea and C.sexmacu/ata and 

observed reduction in hatching percentage of eggs i.e. it express the 

ovicidal activity. 

In case of Ghaneri leaves extract similar results were 

reported by Burman et al. (2003) they reported that, significantly higher 

number of parasitoids emerged from the plant extract treated trichogramma 

cards as against cards treated with Quinalphos 25 EC. 

Therefore this finding gives support to the data and present 

investigation. While in case of other treatment could not be compare due to 

want of literature. 
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Table 12. Effect of different treatments on average population of lady 
bird beetle after second spray 

Tr. Treatment Average population of 
No. LBB/5olants 

3 DAS 7DAS 

1 Pongamia pinnata ( Karanj) leaves 5.37 5.31 
extract (2.31) (2.29) 

2 Azadirachta indica (Neem) leaves 4.91 5.01 
extract (2.21) (2.23) 

3 Calotropis procera (Rui) leaves extract 6.02 5.88 

(2.45) (2.42) 

4 Lantana camera (Ghaneri) leaves 7.12 6.96 
extract (2.66) (2.62) 

5 Karanj seed extract 5.13 5.23 

(2.26) (2.28) 

6 Neem seed extract 4.60 4.58 

(2.13) (2.13) 

7 Quinalphos 25 EC 3.66 3.64 

(1 .90) (1 .95) 

8 Untreated control 8.35 7.51 

(2.87) (2.74) 

Ttest Sig. Sig. 

SE(m):': 0.17 0.15 

CD at 5% 0.50 0.46 

CV% 12.37 11 .27 

(F1gures 1n parentheses are square root transformatiOn values) 

Seven days after spraying (7 DAS) 

14 DAS 

6.07 

(2.46) 

5.63 

(2.37) 

6.31 

(2.51) 

7.03 

(2.64) 

5.87 

(2.41) 

5.18 

(2.27) 

4.06 

(2.01) 

7.64 

(2.80) 

Sig. 

0.13 

0.41 

9.62 

The data presented in Table 12 indicate that all treatments 

did not affect the population of lady bird beetle. However, among the 

different treatments maximum population of lady bird beetle other than 

control was found in Ghaneri leaves extract 5% (6.96/5plants) and was at 

par with Rui leaves extract 5%(5.88/5plants),Karanj leaves extract 5% 

(5.31/5plants), Karanj seed extract 5% (5.23/5plants) Neem leaves extract 

5% in which maximum population of lady bird beetle were recorded. 

Treatments Quinalphos 25 EC 0.05% shows minimum population of lady 
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• 7 DA5 

Fig. 11 : Average population of lady bird beetle after first spray 

Fig. 12: Average population of Lady bird beetle after second spray 

Fig. 13: Average population of Lady bird beetle after third spray 

T 1 Karanj leaves extract 5% T • Karanj seed edract 5% 

T f Neem leaves extract 5% T, Neem seed extract 5% 

T J Rulleaves extract 5% T 1 Quinolphos 25 EC 0.05 

T, Ghaneri leaves extract 5% T • Untreated control 



bird beetle (3.84/5plants) and was at par with Neem seed extract 5% in 

which 4.58/5plants population was observed. 

In case of Neem seed extract similar resuijs was found by 

Patel et al. (2003) they reported that in L. camera treated plot number of 

predator was found as that found in control. In case of Neem seed extract, 

similar results were found by Ahmed et al. (2003) they reported Neem seed 

extract sprayed on eggs of C.camea and C.sexmaculata reduced hatching 

percentage. 

Hence these findings are in agreement with the results of 

present investigation and gave strong support to the present data. While 

the other treatments could not be compared due to want of literature. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 12 indicate that all the 

treatments did not affect the population of lady bird beetle. However, 

among the different treatments maximum population of lady bird beetle 

other than control was found in Ghaneri leaves extract 5% (7.03/5plants) 

and was at par with Rui leaves extract 5%,Karanj leaves extract 5%, 

Karanj seed extract 5%,Neem leaves extract 5% and Neem seed extract 

5% in which maximum population of lady bird beetle was recorded . The 

treatment Quinalphos 25 EC at 0.05% shows minimum population of lady 

bird beetle (4.06/5plants). 

In case of Neem seed extract, similar results were found by 

Ahmed et al. (2003) they reported Neem seed extract sprayed on they 

reported Neem seed extract sprayed on eggs of C. camea and C. 

sexmacu/ata reduced hatching percentage. 

In case of Ghaneri leaves extract similar result, was found by 

Patel et al. (2003) they reported that in L. camera treated plot number of 

predator was found as that found in control. 

Hence it supports the present data while the other treatments 

could not be compared due to want of literature. 
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4.2.3 Effects of different treatments on average population of lady bird 
beetle after third spray 

A) At three days after spray (3 DAS) 

The data presented in Table 13 indicate that all the 

treatments did not affect the population of lady bird beetle. However. 

among the different treatments maximum population of lady bird beetle 

other than control was found in Ghaneri leaves extract 5% (7. 1215plants) 

was at par with Rui leaves extract 5%, Karanj leaves extract 5%, Karanj 

seed extract 5% and Neem leaves extract 5% in which maximum 

population of lady bird beetle was recorded. Amongst further treatments, 

Quinalphos 25 EC at 0.05% shows minimum population of lady bird beetle 

(2.9215plants). 

Table 13. Effect of different treatments on average population of lady 
bird beetle after third spray 

Tr. Treatment Average ulation of LBB/5 lant 
No. 3DAS 7 DAS 14 DAS 
1 Pongamia pinnal a ( Karanj) leaves 6.10 6.30 6.35 

extract (2.47) (2.51) (2.52) 

2 Azadirachta indica (Neem) leaves 5.52 5.60 5.52 
extract (2.34) (2.36) (2.35) 

3 Cafotropis procera (Rui) leaves extract 6.37 6.42 6.58 
(2.52) (2.53) (2.56) 

4 Lantana camera (Ghaneri) leaves 7.12 7.33 7.51 
extract (2.65) (2.69) (2.73) 

5 Karanj seed extract 5.77 5.96 6.00 
(2.39) (2.42) (2.43) 

6 Neem seed extract 4.48 4.66 5.04 
(2. 11) (2.15) (2.24) 

7 Quinalphos 25 EC 2.92 3.00 3.52 
(1.69) (1 .72) (1 .86) 

8 Untreated control 7.74 7.83 8.30 
(2.78) (2.80) (2.83) 

"F' test Sig. Sig. Sig. 

SE(m):!: 0.13 0.13 0.12 

CD at 5% 0.41 0.41 0.38 

CV% 9.93 9.86 9.03 
(Frgures rn parentheses are square root transformatron values) 

50 



In case of Neem seed extract and Neem leaves extract 

similar result, were reported by lnnacone and · Lamas (2003) they stated 

that parasitoid T. pintoi sensitive to Neem formulation and recorded more 

mortality at higher dose. 

In case of Ghaneri leaves extract similar results were 

reported by Burman el a/. (2003) they reported that significantly higher 

number of parasitoids emerged from the plant extract treated trichogrmama 

cards as against cards treated with Quinalphos 25 EC. Therefore they 

support the data of present findings. 

B) At seven days after spraying (7DAS) 

The data presented in Table 13 indicate that all the 

treatments did not affect the population of lady bird beetle. However, 

among the various treatments maximum population of lady bird beetle 

other than untreated control was found in Ghaneri leaves extract 5%and 

was at par with Rui leaves extract 5%, Karanj leaves extract 5%, Karanj 

seed extract 5% and Neem leaves extract 5% in which maximum 

population of lady bird beetle was recorded. While in the remaining 

treatments Quinalphos 25 EC 0.05% shows minimum population of lady 

bird beetle (3.00/5plants) and it was at par with Neem seed extract 5% 

(4.66/5plants). But the results of the present findings could not be compare 

due to unavailability of literature. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 13 indicate that all the 

treatments did not affect the population of lady bird beetle. However, 

among the different treatments maximum population of lady bird beetle 

other than control was found in Ghaneri leaves extract 5%(7.51/5plants) 

and was at par with Rui leaves extract 5%, Karanj leaves extract 5%, 

Karanj seed extract 5% and Neem leaves extract 5% in which maximum 

population of lady bird beetle was recorded. From the remaining treatment 

Quinalphos 25 EC at 0.05% shows minimum population of lady bird beetle 

(3.52/5plants) and found at par with Neem seed extract 5% in which 

5.04/5plants population of lady bird beetle was recorded. 

But the findings of present investigation could not be 

compared due to want of literature. 
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4.2.4 Effects of different treatments on average population of 
Chrysopa. after first spraying 

A) At three days after spray (3 DAS) 

The data presented in Table 14 indicate that all the 

treatments did not affect the population of chrysopa. However, among the 

various treatments maximum population of chrysopa other than control was 

found in Ghaneri leaves extract 5%, Rui leaves extract 5%, Karanj leaves 

extract 5% and Karanj seed extract 5% were recorded maximum 

population of chrysopa. Whereas in treatment Quinalphos 25 EC at 0.05% 

shows lowest population of chrysopa (1.00). 

Table 14. Effect of different treatments on average population of 
chrysopa after first spray 

Tr. Treatment Average population of 
No. chrvsopa/5plant 

3 DAS 7 DAS 14DAS 
1 Pongamia pinnata ( Karanj) leaves 2.96 2.36 2.22 

extract (1.49) (1 .52) (1 .47) 

2 Azadirachta indica (Neem) leaves 1.65 1.70 1.75 
extract (1 .28) (1 .30) (1 .32) 

3 Cafotropis procera (Rui) leaves 2.31 2.47 2.50 
extract (1.47) (1 .57) (1 .53) 

4 Lantana camera (Ghaneri) leaves 2.43 2.58 2.63 
extract (1.55) (1.59) (1.61) 

5 Karanj seed extract 1.93 1.95 1.98 
(1 .36) (1.37) (1.38) 

6 Neem seed extract 1.23 1.47 1.54 
(1 .10) (1 .20) (1 .24) 

7 Quinalphos 25 EC 1.00 1.23 1.33 
(0.80) (1 .10) (1.15) 

8 Untreated control 3.98 4.15 4.22 
(1 .99) (2.03) (2.05) 

'F' test Sig. Sig. Sig. 

SE(m)+ 0.20 0.15 0.15 

CD at5% 0.63 0.45 0.47 

CV% 25.96 17.61 18.26 
(F1gures 1n parentheses are square root transformation values) 
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In case of Neem seed extract, similar results were found by 

Ahmed et al. (2003} they reported Neem seed extract sprayed on they 

reported Neem seed extract sprayed on eggs of Chrysoperla camea and C. 

sexmacu/ata reduced hatching percentage. 

In case of Ghaneri leaves extract similar results was found by 

Patel et al. (2003} they reported that in L. camera treated plot number of 

predator was good as that found in control. 

While the other treatments could not be compared due to 

want of literature. 

B) At seven days after spraying (7 DAS} 

The data presented in Table 14 indicates the similar trend of 

results of Table 12 at 3 DAS the treatments did not affect the population of 

Chrysopa. The maximum population (2.5B/5plants} of chrysopa other than 

control was found in Ghaneri leaves extract 5%, Rui leaves extract 5%, 

Karanj leaves extract 5%, Karanj seed extract 5% and Neem leaves extract 

5 % in which maximum population of Chrysopa was observed. In case of 

Quinalphos 25 EC at 0.05% shows minimum population of chrysopa. 

Similar results were also reported by lnnacone and Lamas 

(2003} they stated that parasitoid T. pintoi sensitive to Neem fonmulation 

and recorded more mortality at higher dose. 

In case of Ghaneri leaves extract Sunman et al. (2003} they 

reported that significantly higher number of parasitoid emerged from the 

plant extract treated trichocards as against card treated with Quinalphos 25 

EC. But these findings could not be compared due to want of literature on 

Chrysopa. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 14 indicate that all the 

treatments did not affect the population of chrysopa. However, among the 

various treatments maximum population of chrysopa other than control was 

found in Ghaneri leaves extract 5%.and was at par with Rui leaves extract 

5%, Karanj leaves extract 5%, Karanj seed extract 5% and Neem leaves 

extract 5% in which maximum population of Chrysopa was recorded. 
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While the treatments Quinalphos 25 EC at 0.05% shows minimum 

population of Chrysopa (1.33) 

In case of Ghaneri leaves extract similar results was found by 

Patel et al. (2003) they reported that in L. camera treated plot number of 

predator was good as that fond in control. 

But the results of other treatments could not be compared 

due to want of literature. 

4.2.5 Effects of different treatments on average population of 

Chrysopa after second spraying 

A) At three days after spray (3 DAS) 

The data presented in Table 15 indicate that all the 

treatments did not affect the population of chrysopa. However, among the 

various treatments maximum population of chrysopa other than control was 

found in Ghaneri leaves extract 5% (2.48/5plants) and was at par with Rui 

leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 5% and 

Neem seed extract 5% in which maximum population of Chrysopa was 

observed. While the Chrysopa population in Quinalphos 25 EC 0.05% 

shows minimum population ofChrysopa (1 .23/5plants). 

In case of Ghaneri leaves extract similar results was found by 

Patel et al. (2003) they reported that in L. camera treated plot, number of 

predator was good as that found in control. So this finding could support 

the present data. While other treatments could not be compared due to 

want of literature. 

B) At seven days after spraying (7 DAS) 

The data presented in Table 15 indicate that all the 

treatments did not affect the population of chrysopa. However among the 

various treatments maximum population of chrysopa other than control was 

found in Ghaneri leaves extract 5% (2.53/5plants) and was at par with Rui 

leaves extract 5%, Karanj leaves extract 5%, Karanj leaves extract 5% and 

Neem leaves extract 5% recorded maximum population of chrysopa. 
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Table 15. Effect of different treatments on average population of 
chrysopa after second spray 

Tr. Treatment Average population of 
No. chrysopa/5 plants 

3DAS 7 DAS 14 DAS 

1 Pongamia pinnata ( Karanj) leaves 2.02 1.98 2.17 
extract (1 .39) (1 .38) (1.44) 

2 Azadirachta indica (Neem) leaves 1.61 1.70 1.85 
extract (1.27) (1 .30) (1.36) 

3 Calotropis procera (Rui) leaves 2.22 2.14 2.33 
extract (1.45) (1.43) (1.49) 

4 Lantana camera (Ghaneri) leaves 2.48 2.53 2.63 
extract (1.57) (1 .58) (1.61) 

5 Karanj seed extract 1.83 1.85 1.96 
(1 .33) (1 .35) (1.38) 

6 Neem seed extract 1.50 1.43 1.61 
(1.22) (1.18) (1 .26) 

7 Quinalphos 25 EC 1.23 1.18 1.33 
(1.10) (1 .08) (1 .15) 

8 Untreated control 3.74 3.67 3.94 
(1.93) (1 .91) (1 .98) 

Ttest Sig. Sig. Sig. 

SE(m)+ 0.15 0.14 0.14 

CD at5% 0.45 0.43 0.43 

CV% 18.41 17.61 17.05 
(F1gures 1n parentheses are square root transformation values) 

Whereas the treatments Quinalphos 25 EC at 0.05% shows 

minimum population of chrysopa (1.18/5plants). 

But the data of the present findings could not be compared 

due to unavailability of literature. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 15 indicate that all the 

treatments did not affect the population of chrysopa. However among the 

various treatments maximum population of chrysopa other than control was 

found in Ghaneri leaves extract 5% (2.63/5plants) and it was at par with 

Rui leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 5% 

and Neem leaves extract 5% recorded maximum population of chrysopa. 
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Whereas the treatments Quinalphos 25 EC at 0.05% shows minimum 

population of chrysopa (1 .33/5plants) 

But the results of the present findings could not be compared 

due to unavailability of literature. 

4.2.6 Effects of different treatments on average population of 
Chrysopa after third spraying 

A) At three days after spraying (3 DAS) 

The dala presented in Table 16 indicate lhat all the 

treatments did not affect the population of Chrysopa. However among the 

different treatment maximum population of Chrysopa other than control was 

found in Ghaneri leaves extract 5% (2.5215plants) and was at par with Rui 

leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 5% and 

Neem leaves extract 5% in which maximum population of Chrysopa was 

recorded. 

Table 16. Effect of different treatments on average population of 
Chrysopa after third spray 

Tr. Treatment Average population of 
No. Chrysopa/5 plant 

3DAS 7 DAS 14 DAS 
1 Pongamia pinnafa ( Karanj) leaves ~~~) ~~~) (~ ~~) extract 
2 Azadirachta indica (Neem) leaves 1.53 1.65 1.77 

extract 11 .23) (1 .281 11 .33) 
3 Cafotropis procera (Rui) leaves extract ~~~~) ~~~) ~~~~) 
4 Lantana camera (Ghaneri) leaves 2.52 2.74 2.96 

extract 11.58) 11.641 11 .771 
5 Karanj seed extract (~ ;~) (~ ;~1 ~~~) 
6 Neem seed extract 1.48 ~~~1 1.60 

11.21\ 11 .261 
7 Quinalphos 25 EC (~ ~~) (~ ~~~ (~ ;~) 
8 Untreated control 2.92 2.99 3.10 

(1.70) 11.721 11.771 
'F' test Si . Ski. Sia. 
SE m + 0.11 0.13 0.12 
CD at 5% 0.36 0.41 0.36 
CV% 15.25 15.30 14.60 

(F1gures 1n parentheses are square root transformation values) 



The treatments Neem seed extract 5% and Quinalphos 25 

EC at 0:05% shows minimum population of Chrysopa and found at par with 

each other. 

In case of Neem seed extract, similar results were found by 

Ahmed et al. (2003),where minimum population was recorded and in case 

of Ghaneri leaves extract similar result were also noticed by Patel et al. 

(2003) and reported that in L. camera treated plot, number of predator was 

good as that found in control. 

So these treatments could support the data of present 

findings. While the other treatments results could not be compare due to 

want of literature. 

B) At seven days after spraying (7 DAS) 

The data presented in Table 16 indicate that all the 

treatments did not affect the population of chrysopa. However among the 

different treatments maximum population of chrysopa other than control 

was found in Ghaneri leaves extract 5% (2.74/5 plants) and was at par with 

Rui leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 5%, 

Neem leaves extract 5% and Neem seed extract 5% in which maximum 

population of Chrysopa was recorded . 

Whereas the treatment Quinalphos 25 EC at 0.05% shows 

minimum population of chrysopa (1.10/5plants). 

But the results of the present investigation on Chrysopa 

could not be compared due to want of literature. 

C) At fourteen days after spraying (14 DAS) 

The data presented in Table 16 indicate that all the 

treatments did not affect the population of chrysopa. However, amongst all 

the different treatments maximum population of chrysopa other than control 

was found in Ghaneri leaves extract 5% (2.96/5 plants) and was at par with 

Rui leaves extract 5%, Karanj leaves extract 5%, Karanj seed extract 

5%, Neem leaves extract 5% and Neem seed extract 5% in maximum 

population of Chrysopa was recorded. While the treatments Quinalphos 25 

EC at 0.05% shows minimum population of chrysopa (1.46/5plants). 

In case of Ghaneri leaves extract similar results was found 

by Patel et al. (2003) they reported that in L. camera treated plot, number 
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of predator was good as that found in control and they reported good 

population of predaters in treatment Ghaneri leaves extract. Therefore 

these find ings gave support to the data of present investigation. But the 

other treatments could not be compared due to want of literature. 

Hence the results of the present findings are analogues to the 

results of above scientist and gave support to the data. While the other 

treatments could not compare due to want of literature. 

4.3 Effect of different treatments on yield of soybean 

The yield recorded from the different treatments is given in 

Table 17 and depicted in Fig. 17 indicated that significant differences 

among the various treatments in respect to yield of soybean. 

Table 17. Effect of different treatments on yield 

Tr. Treatment Dosage Yield Increased Yield Increased 
No. per yield per per yield per 

plot plot (kg) ha ha (kg) 
ikol (kg) 

t Pongamia pinnata ( Karanj} leaves 5% 0.985 0.235 1368 326 
extract 

2 Azadirachta indica (Neem) leaves 5% 1.050 0.300 1458 416 
extract 

3 Calotropis procera (Rui) leaves 5% 0.960 0.210 1333 291 
extract 

4 Lantana camera (Ghaneri) leave 5% 0.940 0.190 1305 263 
extract 

5 Karanj seed extract 5% 1.000 0.250 1388 347 

6 Neem seed extract 5% 1.200 0.450 1666 625 

7 Ouinatphos 25 EC 0.05% 1.450 0.700 201 3 972 

8 Untreated control 0.750 1041 

'F' test Sig. Sig. 

SE(m)! 0.082 1.175 

COatS% 0.249 3.564 

CV% 13.66 14.07 

The significantly highest yield (2013 kglha} was obtained due 

to application of Quinalphos 25 EC at 0.05% and it followed by Neem seed 

extract 5% and Neem leaves extract 5% in which 1666 and 1458 kglha 

yield of soybean was recorded and these treatments were found 
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significantly superior to Karanj seed extract 5%, Karanj leaves extract 5%, 

Rui leaves extract 5% and Ghaneri leaves extract 5% in which 1388, 1368, 

1333 and 1305 kglha yield of soybean were recorded respectively. 

Amongst these treatments Karanj seed extract and Karanj leaves extract 

were at par with each other. Significantly the lowest (1061kglha) yield was 

recorded in untreated control and it was least significant over all the 

treatments. 

Singh and Singh (1988) studied the field efficacy of 11 

insecticides against grey semilooper and found that Fenvalerate and 

Quinalphos were highly toxic against grey semilooper and the crop was 

remained free from larval population of grey semilooper and also yielded 

highest quantity of grain yield (1700 kg/ha) . Hence these findings are 

analogous to the present investigation and gave support to the data. 

4.4 Incremental cost benefit ratio of different treatments 

Considering the costs of inputs for different treatments and 

corresponding yield obtained from the different plots treatment, the 

incremental cost benefit ratio (ICBR) of all treatments were worked out at 

prevailing market rates and presenting the data in Table 18 and depicted in 

Fig.18 revealed that the Quinalphos 25 EC 0.05% was the most economic 

and recording highest ICBR of 1:7.69 and it followed by Neem seed extract 

5% and Neem leaves extract 5% recording 1: 5.41 and 1:3.63 ICBR 

respectively. The next better economic treatments were Karanj leaves 

extract 5% and Rui leaves extract 5% recording ICBR 1:2.00 and 1:1.68 

respectively. 

The remaining treatments viz., Ghaneri leaves extract 5% 

and Karanj seed extract 5% recording of 1:1.42 and 1 :0.34 ICBR 

respectively. However the lowest ICBR (1 :0.34) was recorded in Karanj 

seed extract 5%. The treatment due to Quinalphos 25 EC (Rs.17205/ha), 

Neem leaves extract 5% (Rs. 1 0550/ha) were found most efficient in terms 

of getting maximum increment benefit (Rs/ha). 

In present study the various treatments Quinalphos 25 EC 

0.05 was found to be most economic recording highest ICBR 1:7.69 and it 

followed by Neem seed extract 5% and Neem leaves extract 5% recording 

ICBR of 1:5.41 and 1:3.63 respectively. Economically least effective 
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treatment was Karanj seed extract 5% recording least ICBR 1 :0.34 

because its cost and moderate efficacy. Therefore these findings are ·in 

conformity with the findings of Das et al. (1998) they evaluated Neem 

derivatives on soybean and found that ICBR was higher for chemical 

insecticides followed by Neem seed kernel extract 5%. 



Table 18. Yield and incremental cost benefit ratio for different treatments 

Sr. Treatments Oty. of Cost of treatment 
No. insecticide (Rslha) 

required Cost of 
/ha for 3 insecticide 

spray 
1 Pongamie pinnata 75 kg 750 

(Karanj) leaves 

'""'" 
2 AzadN.ch/1 indb 75 kg 375 

(Neem) leaves 
extract 

3 C.lotropis procera 75 kg 750 
{Rui)leavesextract 

4 Lantana camera 75 kg 750 
(Ghaneri) leaves 
extract 

5 Karanj seed extract 75 kg 3750 

6 Neem seed extract 75 kg 525 

7 Quinalphos 25 EC 3lit. 81 0 

8 Untreated control 
---- --

1. Coat of botanicals and Insecticides 
i. Pongamia pinnata leaves extract 
ii. Azadirachta indica leaves extract 
iii. Calotropis procera leaves extract 
iv. Lantana camera leaves extract 
v. Karanj seed extract 
vi. Neem seed extract 
vi i. Quinalphos 25 EC 

labour+ 
sprayer 
charqes 

1425 

1425 

1425 

1425 

1425 

1425 

1425 

= Rs 10/kg 
= Rs. 5/kg 
= Rs. 10/kg 
= Rs. 10/kg 
= Rs. 7/kg 
= Rs. 50/kg 
= Rs. 270/lit. 

Total Yield Increase Value of Increment ICBR 
cost ( A) (kg/ha) yield over increased benefit (CIA) 

control yield (C) (8-A) 
(kglha) ( R~~~a) 

2175 1368 327 6540 4365 1:2.00 

1800 1458 417 8340 6540 1:3.63 

2175 1333 292 5840 3665 1:1.68 

2175 1305 264 5280 31 05 1:1.42 

5175 1388 347 6940 1765 1:0.34 

1950 1866 625 12500 10550 1:5.41 

2235 2013 972 19440 17205 1:7.69 

1041 

2. Labour charges = Rs. 70/day (for one spray) 5 labour/ha 
3. Spray pump = Rs. 25/day 
4 . Market value of soybean = Rs. 2000/qtl. 

Rank 

IV 

Ill 

v 

VI 

VII 

II 

I 
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CHAPTERV 

SUMMARY AND CONCLUSIONS 

An experiment was carried out at field of Department of 

Agricultural Entomology, Post Graduate Institute, Dr. Panjabrao Deshmukh 

Krishi Vidyapeeth, Akola in kharif 2009 for evaluation of some plant 

extracts against major pests of soybean. 

The eight treatments were used in present study consisting of 

botanicals and insecticide namely Karanj leaves extract 5%, Neem leaves 

extract 5%, Rui leaves extract 5%, Ghaneri leaves extract 5%, Karanj seed 

extract 5%, Neem seed extract 5% and Quinalphos 25 EC 0.05% and 

untreated control. 

The experiment was planned in Randomized Block Design 

with three replications in eight treatments. The soybean variety JS-335 was 

used with gross plot size of 3 m x 2.4 m and net plot size of 2.40 m x 2.24 

m. The efficacy of various treatments was judged on per cent reduction of 

tobacco leaf eating caterpillar, green semilooper and hairy caterpillar, 

average population of lady bird beetle and chrysopa, grain yield and 

incremental cost benefit ratio. 

The observations on tobacco leaf eating caterpillar, green 

semilooper and hairy caterpillar were recorded on randomly selected one 

meter row length at five places from each plot, before 24 hrs and after 3"', 

7"' and 14" days after application of treatment. The population of natural 

enemies recorded on 5 randomly selected plants from each plot before 24 

hours and after 3"', 7"' and 14"' days after application of treatment. The first 

spray was conducted after 20 days after emergence then next 2 sprays 

were conducted at 15 days interval. Overall three sprays were conducted. 

Per cent reduction of tobacco leaf eating caterpillar, green semilooper and 

hairy caterpillar were calculated and average population of natural enemies 

viz., lady bird beetle, and chrysopa were recorded. Post harvest 

observations i.e. the grain yield of each plot were recorded to work out the 

efficacy of various treatments on yield basis and for calculation of ICBR. 

The obtained data were statistically analyzed after 

transformation in arc sin and square root values wherever applicable. The 
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results obtained during the course of study are summarized as below along 

with the conclusions. 

5.1 Efficacy of some botanicals and insecticide against major pest of 
soybean 

5.1.1 Tobacco leaf eating caterpillar 

Application of Quinalphos 25 EC 0.05% was most effective 

treatment followed by Neem seed extract 5%, Neem leaves extract 5% and 

Karanj seed extract 5% were found most effective in control of tobacco leaf 

eating caterpi llar. 

5.1.2 Green semilooper 

Application of Quinalphos 25 EC 0.05% was most effective 

treatment followed by Neem seed extract 5%, Neem leaves extract 5% and 

Karanj seed extract 5% were found most effective in control of green 

semi looper. 

5.1.3 Hairy caterpillar 

Application of Quinalphos 25 EC 0.05% was most effective 

treatment followed by Neem seed extract 5%, Neem leaves extract 5% and 

Karanj seed extract 5% were found most effective in control of hairy 

caterpi llar. 

5.2 Effect of various treatments on population of natural enemies 

5.2.1 Effects ofvarious treatments on average population of lady bird 
beetle 

Among the various treatments maximum population of lady 

bird beetle other than control was found in Ghaneri leaves extract 5% 

followed by Rui leaves extract 5% and Karanj leaves extract 5%. 

5.2.2 Effect of various treatments on average population of Chrysopa 

Among the various treatments maximum population of 

chrysopa, other than control was found in Ghaneri leaves extract 5% 

followed by Rui leaves extract 5% and Karanj leaves extract 5%. 
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5.3 Effect of various treatments on yield of soybean 

The plots treated with Quinalphos 25 EC 0.05% recorded 

maximum yield of soybean i.e. (2013 kg/ha) followed by Neem seed extract 

5% and Neem leaves extract 5% recording 1666 kg/ha and 1458 kg/ha. 

Yield of Quinalphos 25 EC 0.05% was at par with Neem seed extract 5% 

and significantly superior over rest of the treatments. 

The treatment Neem seed extract 5% followed by Neem 

leaves extract 5%, Karanj seed extract 5%, Karanj leaves extract 5%, Rui 

leaves extract 5% and Ghaneri leaves extract 5% were found statistically at 

par with each other and significantly superior over control. 

5.4 Incremental cost benefit ratio 

Amongst the various treatments Quinalphos 25 EC at 0.05% 

most economically viable treatment, record ing highest incremental cost 

benefit ratio i.e. ICBR (1 :7.69). The next economical treatment was Neem 

seed extract 5% and Neem leaves extract 5% recorded 1 :5.41 and 1 :3.63 

ICBR respectively. However, the remaining treatments comparatively less 

economic when compared with above treatments. 

The lowest ICBR (1:0.34) was recorded in Karanj seed 

extract 5%. Overall study indicated that chemical insecticides followed by 

Neem seed extract are most effective to manage the pests of soybean with 

great net profit over control by application of 3 sprayings. 

From the present study following conclusions could be drawn. 

5.5 Conclusions 

From the findings of the present investigations, it is concluded 

that maximum reduction of tobacco leaf eating caterpillar, green semilooper 

and hairy caterpillar was observed in Quinalphos 25 EC 0.05% followed by 

Neem seed extract 5% and Neem leaves extract 5% at 3 ,7 and 14 days 

after spray. Neem products ranked in second order in case of efficacy and 

economics. 

The treatment Quinalphos 25 EC was ranked top in recording 

maximum yield . While the treatments Quinalphos 25 EC 0.05% were most 

effective in recording highest ICBR. While Neem products like Neem seed 

extract and Neem leaves extract were also good in recording yield and 

ICBR. In term of monitory return obtained , the treatment Quinalphos 25 EC, 

Neem seed extract and Neem leaves extract were most efficient in that 

order. 

64 



CHAPTER VI 

LITERATURE CITED 

Abhi lash, C. 2006. Eco-friendly management of soybean pod borers with 
special reference to Cydia plychora (Meyrick) (Lepidoptera 
Tortricidae). Karnataka J. Agril. Sci. 19(1):214. 

Ahmed , M.,H.R. Ossiewatsch and T. Basehow, 2003.Toxicity of neem 
formulations against natural enemies. J. Appl. Ent. 127(8):458-
464. 

Ambadkar, P.M. and D.H. Khan, 1994. Repellent action of lantana extracts 
against Cigratte beetle. Indian J. Ent. 56(2):169-175. 

Anonymous, 2003. Plant Protection Survey Committee, Annual Report 
GAU, Anand . 

Anonymous, 2009. Area and production of soybean. www.sopa.com. 

Arulprakash, R. and R. Veeravel, 2006. Effect of C.gigantea on stored grain 
pests.J. Plant Prot. Environ. 3(1):44-51 . 

Babu, R. 1998. Combined activity of Neem and chinaberry extracts on 
feeding and ovipsoition of Spodoptera litura Fab. Neem 
Newsletter. 15(3):25-27. 

Balikai, R.A. and S. Lingappa, 2004. Effect of different plant products on 
natural enemies. Indian J. Entomol. 66(1):57-59. 

Basappa, H. and H. Singh, 2003. Effect of sequential application of 
biopesticides and endosu~an on Spodoptera litura. Proc. of the 
National Symposium on Frontier Areas of Entomological 
Research, IARI, New Delhi, November, 5-7,pp.362-363. 

Behara, U.K. and C.R. Satpathy, 1996. Action of Ca/atropis procera 
against Spodoplera fitura. Insect Environment, 2:43. 

Bhalkare, S.K. 1995. Management of soybean pest complex with some 
chemical and plant origin insecticides. M.Sc. (Agri.) Thesis 
(unpub.), Dr. PDKV, Akola. 

Bishnoi, V. 2005. Soybean: As Food Sopa Digest. 2(3):10-12. 

Burman, A.K., A Basil, L.K. Hazarika and B. Bhattacharya, 2003. 
Evaluation of aqueous extract of L.camera against T.japonicum. 
Shashpa. 10(2):175-180. 

Chopra, R.N., R.L. Bodhwar and S. Ghosh, 1949. Poisonous plants of India. 
Indian Council of Agricultural Research, New Delhi. 

65 



Choudhari, S. and R.P. Singh, 1997. Bioefficacy of Nuclear Polyhedrosis 
Virus (NPV) in combination with a Neem formulation against 
tobacco calerpillar, Spodoptera litura (Fab.}, Neem Newsletter, 
14(1):12-1 4. 

Das, S.B., V.S. Kandalkar and O.P. Verma , 1998. Use of Neem derivatives 
against Melanagromyza obtusa (Maloch} and Helicoverpa 
annigera (Hub. ) infesting medium maturing pigeonpea. Neem 
Newsletter. 15(2): 18. 

Dodia, D.A. , I.S. Patel and G.M. Patel, 2008. Botanical Pesticides for Pest 
Managemenl, pp.1-5. 

Dwivedi, S.C. and Seema Garg, 2003. Efficacy of L.camera against 
C.cepha/onica. Indian J. Enl. 65(3):330-334. 

Ganeshan, S., K. Raman and B.N. Vyas , 1995. Effect of certain plant 
extracts on growth and development of three important noctuid 
pests. Pestology. 12(10):18-23. 

Gangrade, G.A, 1974. Insects of soybean. Tech. Bull. 24:JNKV, Jabalpur, 
pp. 32-33 . 

.,.Geetanjali, D. Jyotsana and G. Srimannarayana, 1987. Chemical 
examination and evaluation of antifeedant, insecidal activity of 
Pongamia g/abra and Chloroxylon sweilenia Process on 
symposium alternatives to synthetic insecticides in integrated 
pest management system held at Madurai, pp. 30-34. 

Gomez, K.A. and A.A. Gomez, 1984. Statistical procedure for Agricultural 
Research, 2"" Edn, New York, John Willey and Sons, pp.843-845. 

Gujar, G.T. and K.N . Mehrotra, 1983. Inhibition of growth and Neem 
products. Indian J. Entomol. 45(4):431-435. 

Hedge, D.M. 2005. Striving for self sufficiency. The Hindu Survey of Indian 
Agriculture, pp. 58-63. 

Iannacone, J. and G. Lamas, 2003. Boletin de Sonadod Vegetal Plagas, 
29(1):123-142. 

Jayappa, A.H., K.M.S. Reddy and N.G. Kumar, 2003. Lepidopteran 
caterpillar of soybean. Insect Enviom. 8(4):186-188. 

Jothi, B.D., A. Verghese and P.L. Tandon, 1991 . Evaluation of different 
plant oils and extracts against citrus aphids Toxoplera cilridus 
(Kirkedly). Indian J. Pl. Prol. 18(2):251-254. 

Kumar, M., R. Singh and R. Singh, 2002. Biological Agriculture and 
Horticulture, 20:29. 

66 



Kumar, N.G., T.S. Thontadarya and KA Kulkarni, 1981 . Seasonal 
incidence of the pod borer Cydia p/ychora Meytick ( Lepidoptera:_ 
Totricidae) on soybean crop at Dharwad. Mysore J . Agril. Sci. 
15(2):277 -279. 

Kumar, V., V.P. Manglik and A.K. Bhattacharya, 1998. Estimation of 
population density of some insect pests of soybean. J. Insect Sci. 
11(1):14-18. 

Men, U.B., N.S. Bhahad and H.G. Kandalkar, 2002. Pest Management 
Econ. Zool. 1 0(2):201-203. 

Meshram, P.B. 1995. Evaluation of some medicinal and natural plant 
extract against teak skeletonizer Eutectona machaeralis in the 
Focus on Teak. Indian Forest, 121(6):528-532. 

Metcalf, R.L. and R.R. Metcalf, 1992. Plant kairomone in Insect Ecology 
and Control, Chapman and Hall, New York, USA. 

More, G. D., N.R. Kadu and S.P. Sakhare, 1989. Evaluation of insecticides 
properties of indigenous plant products against S. litura . Nag. 
Agril. Coli. Mag. 50:1-3. 

Mukhtar, A, B.K. Gupta and R.S. Bhandari, 1991 . Efficacy of some plant 
extract against Ailanthus Webworm Attera farbriciel/a. Indian J . 
Forestry. 14(1):5-7. 

Murugan, K. , R. Babu and S. Shivramakrishnan, 1999. Toxic effect of 
plants on Spodoptera litura (Fab.). Insect Environment. 4(4):135. 

( Narabenchi, G.B. and V.T. Sannaveerappanavar, 1999. The effect of 
aqueous Neem seed kernel extrat on larval development of 
tobacco cutworm, Spodoptera litura (Fab.). Neem Newsletter, 
16(3):30. 

Pandya, AC. 1988. Soybeans as economic protein source. In: Soybean 
Processing and Utilization in India, Ali , N., A.P. Gandhi, T.P. 
Ojha (Eds.) Maria Industries, lslampura, Bhopal, Madhya 
Pradesh, pp.S-8. 

Patel, H.M., P.K. Borad and D.M. Korat, 2003. Proceedings of National 
Symposium on Frontier Areas of Entomological Research, 5-7, 
November, New Delhi, pp. 425. 

Prabhakar, M. and P.K. Rao, 1994. Relative toxicity of botanical pesticides 
against groundnut leaf miner Aproarema modicella. J . Insect Sci. 
7(1):117. 

Prakash, A and J. Rao, 1997. Botanical Pesticides in Agriculture, CRC, 
Press, USA, pp.22-1 03. 

67 



Probst, A. H. and R.W. Judd, 1973. Origin and Early History. In Soybeans: 
Improvement Production and Uses. Caldwell, B.E. (Eds.) 
American Society of Agronomy, Inc., Publisher, Wisconsin , USA, 
pp.1-3. 

Purwar, J.P. and S.R. Yadav, 2002. Potential of biorational Insecticides 
against leaf folder Naco/eia spp. (Lepidoptera Pyralidae) on 
Soybean. Insect Environ. 8(4):156-157. 

Purwar, J.P. and S.R. Yadav, 2003. Field efficacy of pest controlling agents 
from different origins against tobacco caterpillar, Spodoptera 
litura on soybean. Indian J. Ent. 65(3):382-385. 

Raman, G.V., M. Srinivasa Rao and G. Srimannarayana, 2000. Efficacy of 
botanical formulation from A. squamosa and A. indica against 
semilooper Achaea janata, Linn. Infesting castor in the field . 
Indian J. Ent. Res. 24(3):235-238. 

Reena S.K. and R. Singh,2003. National Symposium on Frontier areas on 
Entomological Research, 5-7 November at New Delhi, pp. 330-
331 . 

Sachan, J.N. and S.K. Gangwar, 1980. Insect pests of soybean in khasi 
hills of Meghalaya and their control. Bull. Ent. 31 ICAR Research 
Complex for NEH Region Shilong (Meghalaya), pp. 105-112. 

Sahayaraj, K. and M.G. Paulraj, 1998. Screening the relative toxicity of 
some plant extracts to Spodoptera litura (Fab.) of groundnut 
Fresenius Environmental Bulletin. 7(9-1 0):557 -560. 

Sahayraj, K. 2002.Toxicity of C.gigantea combine with biocontrol agents 
against S./ilura.lndian J. Ent. 64(3):292-300. 

Shankar, J.S., Bina Singh and B.S. Parmar, 1998. Bioefficacy of 
azadirachtin - A concentrates of different strengths against 
Spodoptera lilura (Fab.) Neem Newsletter. 15(3):33-36. 

Sharma, R. 2004. Soymilk and tofa on update in Indian Context, Sopa 
Digest, 1:10-13. 

Shivankar, S.B. , S.B. Magar, V.D. Shinde, R.G. Yadav and AS. Patil, 2008. 
Field bioefficacy of chemical, botanical and bio-pesticides against 
Spodoptera /itura Fab. in Sugarbeet.lndian J. of Agril. Sci.27 
(3)333-335 

Singh, K.J. and O.P. Singh, 1983. Toxicity of some insecticides against leaf 
minor, Aproaerema modicella infesting soybean in Madhya 
Pradesh. Indian J. Pl. Prot.11 :127-129. 

Singh, O.P. and K.J. Singh, 1987. Green semilooper Chrysodeixis acuta as 
a pest of fiowers and pods and its effect on the grain yield of 
soybean in Madhya Pradesh. Indian J. Agril. Sci. 57(1):361-363. 

68 



Singh, O.P. and K.J . Singh, 1988. Effectiveness of some insecticides 
against the larval population . of grey semilooper Riveu.fa sp. a 
new pest of soybean in Madhya Pradesh. Pesticide. 22(6):29-31 . 

Singh, O.P. and K.J. Singh, 1990. Insect pests of soybean and their 
management. Indian Famning. 39(10):9-14. 

Singh, O.P. and K.J. Singh, 1991 . Economical threshold level for green 
semilooper Chrysodeixis acu/a (Walk.) on soybean. Tropical Pest 
Management. 37(4):399-402. 

Singh, S.C., 2003. Effect of Neem leaf powder on infestation of the pulse 
beetle Ca//osobruchus chinensis in stored khesari. Indian J. Ent. 
65(2):188-192. 

Singh, U.C. 2001 . Upsurge of Spodop/era fitura Fab. on soybean in 
Northern Madhya Pradesh. Indian J. Ent. 63(2):205-206. 

Tambe, V.J. 1992. Studies on the incidence and control of major pests of 
soybean. M.Sc. (Agri.) Thesis (unpub.), Dr. PDKV, Akola. 

Thakar, A.V., O.P. Ameta , N.N. Tripathi and A Vyas, 1992. Relative 
efficacy of indigenous plant extracts against gram pod borer, 
proceedings of 1~ National Symposium on allelopathy, 12-14, 
Feb. Agril. Univ. Hissar, Haryana. 

Upadhyay, R.K. and P.J. Nikhare, 1984. Observations on the incidence of 
Bihar Hairy Catterpillar, Spifosoma obfiqua in Western Uttar 
Pradesh. Plant Prot. Bull. India, 36(1):34. 



1. Name of student 

2. Date of Birth 

3. Name of college 

4. Residential Address 

5. Academic Qualification 

Sr. Name of degree 
No. awarded 

1 B.Sc. (Agri.) 

6. Research paper published 

7. Field of interest 

Place: Akola 

Date:31/5 /2010 

VITA 

Year in 
which 

obtained 
2008 

Nagarale Sum it Vitthal 

10 Nov 1986 

Post Graduate Institute, 
Dr. PDKV, Akola 

Kanmveer Nagar, Plot no.-80 
At Post - Sakri 

Tal- Sakri 
Dist- Dhule 
Pin- 424304 

MobileNo.- 9665721337/9421525283 

Division I Name of Subjects 
Class awarding 

universitY 
First M.P.K.V. Agriculture 

Rahuri 

:Nil 

Agricultural Entomology 

~ 
Signature of student 



Appendix 

Weekly weather data for the year 2009-10 recorded at Meteorological Observatory 
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