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INTROWGTXON 

Soybean (Olveine Ec (L.) Herr.), one of the oldest 

leguminouslogumjz 	crops of the world is a member of the pea family# 
s 

9 very nutritious and almost as important as rest of pulses 

put together. This Crop originated from North East China, 

Japan, Korea and the USA. [S~'~w i f.'e C9«'$ Pkc,e chi are 197oi 

soybean has been grown for centuries an a minor pulse 

CXOp in India, in hill region of Northern India and in ieuth-

ern Madhya Pradesh and adjoining areas of Maharashtra. Rese-

arch work on this crop was initiated in 1965 at Jawaharlal 

Rehm Krishi Vishwa Vidyelaya, by collection of exotic and 

indigenous germPlaaflt. Thereafter, this work was augmented 

here with the help from USAAD and University of Illinois, Ae 

a result of varietal experi*ents conducted, two varieties 

via. Clark-63 and Bragg have been identified along e$tuit61e WEN 

others for the state. These varieties were introduced for 

cultivation in Hedhya Pradesh during 1967. 

Madhya Pradesh is the largest soybean growing state of 

the country because of the popularity of this crop among cu.l.. 
tivators which is evident from the fact that the crop ads 

of the state at present is about 7 lekh ha, which is Edo per 
cent of total acreage of the country and the area under soy.. 
been during the and of 6th Five Year Plan is likely to reach 
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about 18 la'kh has The total production of the state during 
the year 1977-78 was estimated to be 1.4 lath tonne, which 

has reached to 8 lath toenes during 1981-82. This was due to 

the evolution of new varieties like JS-2, Pb-1, Ankur, Bragg, 

.TS 72.44 and .s 72-280. These varieties were found suitable 

Under different agroclimatic zones of the state. 

soybean is'< Mr t 	rich in proteins, vitamins, 

minerals, welts and other food ingredients. It contains 

40.1 9/.Proteins. 15.30X fat, 4,6% mineral matter, 3.7% fibre, 
20.9% cayohydrntos, 0.24% calcium, 0.96"% phosphorus and 
11.5% goon (sources Wealth of India, 1936). It is the best 

of all vegetable proteins and hence regarded as very suitable 

for both diabetic and heart patiea~ta. 

The new Varieties re 	dad by the breeders are very 
responsive to fertiliser but at the same time they are susde•• 

ptible to insect Pests resulting in low productivity which is 
about 1.1 twnas/lha. 

The 0aybeen embodies charactoristics of .pulsos, oil- 

bade and vegetables and therefore it ie attacked by several 

insects, which find a tremendous amount of foliage, not only 

for hiding but also for food and nutrition. 

The various Pests attacking the crop at Jebelpux, can 

be bftadiy classified according to their habits and habitats, 
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nature of damage and stage of the crop which are as 

follove. 

Field—_.nests 
A. Boil tae , 4aMUInq sle4de ar111 Bet 31ii2a8 

(1) Seed corn maggot, 1!l 	Dol a)lam turn Meigea 

(2) Ground beetle, tg►oaeahaiva c greoorsnogw Faber 
(3) Black cricket. 	ep. 

(4) cut worms. Aqrotjp vs ktt 	Rottefberg 

8,  Jtcas boi  n 
(1) stem fly, t4almSarc,nr phaseolt (Tryon.) 

(2) Girdle beetle, obereoneie Ober a) brovie (Swdenbord) 

C. rm  f .as—fo-IM O _ 9 miner3 

(1) shier hairy caterpillar,  ecrieia Cali,eua Walker 

(2) tobacco caterpillar. Spodontere litura Febriaius 

(3) Linseed cat©rpillat, $Dodor.,tora Uau Hubner 

(4) caree4s sonilooper• 	gar chalcea lb. 
(5) Gram po6 borer, kte to hie arm  ftt* 

(6) Brown s®miloopor,  Moci undate Sabriciue 

(7) nrtwn caterpillar,  Aflars 2DhiP4Je  tieyexrick 
(8) Leaf folder,  hwv=sent, indicate Febrioiu, 

(9) Loaf miner,  teeootoryx subseaitrella  Zell. 
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D. sucking reeta 

(1) white fly, Baia tabaci (Oveunadius) 

(2) Jasaids, flDOQIC8 op. 

(3) Southern green bug, Namara viridula Linnaeus 

(4) Thripa, Galiothrica indices magnal 

(5) Red spider mites, Tetranvchus $p. 

(6) Aphids, ?this craccivore xoch 

sufficient knoo►ledge regarding the major insect pests 

like leaf minor* leaf folder, etemfly and girdle beetle damage 

has increased recently with the increasing acreage under-  this 

crop. The  extent of damage by this, insect is about 25-30 per 

cent more than any other pests so it is necessary either to 

identify resistant source of gnrmplesm and to incorporate 

these genes into our existing variety or find out economic 

plant 	tion schedule to control the losses due to the 

major Insect 9øt.a. 

way of reducing losses by major insect posts is 

by Way of manipulating the cultural practices like date of 

sowing, rotation of the crop etc. 

ThQ  present field inveatketiona were, therefore, 
carried out especially on major insect pasta like girdle 

beetle, atomfly* leaf roller End leaf miner with the follow-

Ing objectives» 



S 

(1) To study the incidence of different insect pests of soy.-
been crop. 

(2) To study the varietal susceptibility of soybean to its 
major pasts viz. leaf miner, vtceovtervx eubsecivella 
2eiiert leaf !older, 	esma nit 	a F,7 girdle bee- 
ties  0gl brovip  U"wed. and ateiilfiy, Mod enacir,nyza 
Phan (Tryon),ao as to find out the most and loset 
susceptible varieties. 

(3) To evaluate some modern insecticides against these pests. 





RL`VIBW OF LITEMWRE 

Soybean is an Important leguminous crop which gets 

damaged by large number of insect pests during the growth 

period. The research work carried out at horse and abroad 

regarding appearance of major pests, the damage caused by 

'them to the different parts of the plants, varietal suscepti-

bility and their ahemica2 control has been reviewed here. 

2.1. Incidence of lase stiests 

No systematic study an the arthropod perms of soybean 

has been made in India, except making a mere record of few 

posts like leaf miner  $tCITPt5Zyx sp., stem borer beetle 

QkE 	hed. and the leaf hopper oeeca psrathea 

(butt, 19151 ruthi. 1940 Ayyar, 1940). 

Fletcher (1914) noted the larvae of .;y 

n c t F. 'dough the plains of South India, 

According to Pletcher (1920) the leaf miner st mpc 

seoLvei a,  teller is a Specific past of soybean, which 
appeared in  epidemic form in Maharashtra. 

Flint (1930) reported the soybean varieties, having 

amooth foliage and of glabrous type were severely damaged by 
3asoids resulting to stunted growth and curled leaves with 
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yellow necrotic margin, while the rough hairy variotiea area 
mostly free from infestation. 

Ieley (1936) reported about 91 per cent  ieliothie  lar-
val intensity feeding on foliage during September at Arkansas. 

8onan (1937) reported the larvae of 	enia  litura  F. 
feeding 	45 different plants. 

shchegolev (1939) observed from North Caucasus that 98 
Per cent loaves were found to be ingested by  F3eliothis  app. 
during sunnier when the temperature was high. 

A3 er (1940) reported that the girdle beetle Oberea 

wed« is 8 serious pest of soybean. It bored into the 
Stem of soybean In South India. 

4he leaf roller 	*na Indicate  1'. was largely 
responsible for loss of 50;5 to i5, leaf area In fields of 
Sole variety of soYbean in 1944 in .ierto Pico (plank, 
1946), 

Thirtyninc species of  a n  psaea  wore found to omise 

comperativejy more damage to soybean out of the 84 species 
recore ed In a survey at Minnesota (Krstm 	r, 1949) . 

The atamfly 	a DMBSQ1j CAq, is an inpor- 
tr 

 
pert causing serious damage to soybean crop. It attacks 

the pith portion rue to which the top portion withers and 
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droops down. Its abundance in the soybean field may be attri-

bated to the growing of sunnhemp tCrotolcr1a Inge& crop 

which serves as an alternate host (Chewsebpong, 1949). 

Khan and Rao (1950) reported two species of aphids 

namely Mzue r i 	Sula. and Aalie craeclvora Koch. Both 

Young and a 	of these suck the coil sap from the aotylodolt 

s+Que leaves. 

The injury caused by leaf miner ____t~.z _ ___ ecive~- 
Zeller was observed in different varieties of soybean in 

Java and Sumatra. Larvae feed on a short blister like mine 

in the leaf for about 18 days, after which it emorYged and 
webbed several. leaflets together forming a shelter in which 

it omplated its development (Vander-lean, 1953) . 

Accord ng to survey conducted at different heights of 

Tara* area in India* the stemfly infestation varied from 60 

to 100% in the field located at 2500 to 3500 ft above the 

mean sea bevel# with an exception of Jeolikote (Dicta. Naini-

tel) which is 3500 ft above nos sea level where the infests-

tion was sero Per cant probably die to its location In a 

valley (Singh, 1968). 

Singh (1969) reported the tobacco caterpillar 

JJora1is as a serious Pest of soybean in the 
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Himalayan area. The larvae of this pest defoliate the crop 

Lb September. 

Singh and Chibber (1969) reported that the semiloopor 

P3.uaia oricbalCes Fabr. is a polyphagcua "".8L' and devours 

voraciously the foliage and other soft vegetative parts. 

Besides soybean it causes extensive damage to cauliflower. 

cabbage and other crops. The pest is widely found in India. 

Kafir st ,al. (1970-71) reported that the girdle bee- 

tle Qberee b c 	5we 1. is a stem barer of soybean. The 

beetle damaged 1 to 29,4 per cent plant stems, m& ing it com-

pletely holloti from above the ground. 

/sncjrade (1970-71) reported that the leaf folder 

i~ 	to 	F. appeared in August and continued upto 

the end of September and also in NOVeflber'esbrUazy in case of 

humid winter. 	it 4-5 larme per 100 plants in kharif sea- 

were rimed. The larvae have the habit of folding the 

1.s, A from the tip in words or along with mid rib/' 

cngrsde (1971-72) reported that the leaf minor 

seaiyella Zeller Is a specific post of soybean 

"bLch appeared in epidemic form during 1971 in September at 
Jabalpur, "e larvae of leaf miner mined the leaves under 

the sps.sarmis resulting in .a$ro ed or crinkling epsptari. 
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Gangrade (1971-72) reported the gram pod borer 

Heliothis armipera Hb. as a Sporadic pest of gram. It atta-

cked soybean in an early phase of the growth and sometimes in 

the pod development phase when the developing grain was con-

sumed by the larvae. The mean population of the larvae of 

liciothiermiccrs Fib, ranged fran 3„50 to 8.25 per 100 pla-

nts in kharif season were reported, 

/i'the etemfly Mgl.esnaarmvhse 11. aeeo (Tryon )is a serious 
pest of soybean infesting over 95 per cent plants in kharif 

and upto 60 per cent plants in Aabi season. The fly attacked 

the plants from t e unEoiiate leaf stage when symptoms like 

withering and drooping of the leaves with dirty greenish 

colour of leaves in the early part were displayed, but later 

on the symptoms were masked under optimum moisture condition 

of the soil. The infested tunnel to the stem turned red and 

packed with the eoccretory matter, larvae and pupae 

(Gagrade, 1992.73)/ 

Tadd 	• (1973) reported the damage by groan jNk  buy 

_____  yi 	L. to the developing seed of soybean. 

JDhattachariee (1977) reported that two species of leaf 

railer 	. LCata r. and Imorof cam. 

Sporadically caused considerable damage to crop of soybean in 

India, it appears that the out brook occurs Only Sporadically 
because the pests are held in check by natural efianiew, 
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3.2. varietal Susceptibility 

tcwt . (1967-68) reported stomfly Moiennqroza 

nKaseo41 Tryon in 5 varieties of soybean namely Harosoy, 

Clark-63, Wayne. Shelly and local Sooni yellow. They repor- 

ted 	infestation (32.98%) In Harosoy, lowest infesta- 

tion (2.97%)  in local Seoni yellow, and moderate infestation 

(28.09%%) in Wayne variety. 

rDuring 1968. they screened 13 varieties of soybean on 

the basis of population of larvae and pupae per 5 randomly 

selected plants. Out of these. 4 varieties namely Henpton. 

X0-130004, EC-14474 and Hardae were found to be lees susce•. 

Ptible (0.75 to 1.75 larvae and pupae). Five varieties viz., 

Bragg#  r'iachung,  Wayne, Pb-1 and Somnene were intermediately 

susceptible (2.75 to 4.75 larvae and pupae), while 4 varte-

ti©s via.,  clack 63. pare, imp-pelican. and Hill were most 
Susceptible (7.75 to 13.25 larvae and pupae). 

oengrade (1970) reported susceptibility of 20 diffe- 

rent varieties of soybean against the major peat including 

stemfly Mel  o °tea p 	lt(Trycn) He  reported 61.87 per 
cent to 100 per cent infestation I n different varieties of 

soybean at harvest. 

angrade (1970) reported the appearance of leaf folder 

on soybean in both Merit and rabi seasons. The  number of 
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larvae per 100 plants ranged from 2.85 to 14.47 and per cent 

damaged plants varied from 1 to 10 among 20 different varie- 

ties tested. 

Bechar e, a~.. (1979-80) reported the variety J3 72-44 

to harbourcomparatively lean post population except that of 

stanfly whose infestation was lowest in Kalitur variety. 

Jakhmola et ar,. (1980-81) reported susceptibility of 

different soybean variation namely T-49, J8 72-140, J5 76-188, 
Pb-1, Js 72-44. 8C-1116082, Kelitur, .18 75-1, J;-2, is 72-280, 

J8 72-73, Ankvr and Bragg. The variety .73-2 was found to be 

1ess infested by leaf minor (14.33 larvaq/30 plants) followed 

by the varieties Pb--1, .TS 72.73, is 75-1 (18.16 to 16.49 

larva,/3O plants►) . 

Kowathdcor (1981-82) reported the susceptibility of 18 
different varieties of soybean against the leaf miner. He 

Observed that Js 75.46 was the least susceptible variety while 

Bragg and Jv 75-134 were found to be most Susceptible vane-. 
ties, 

13hattacharya (1932-03) reported the susceptibility of 

18 soybean varieties ageing leaf miner 	_ 

vet Zeller. The variety Js 75-46 wee found to be less 

infested by the past followed by J'6 73-44„ 
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ehattachariee (1982-83) reported susceptibility of 12 

varieties against leaf miner. Mi g the sic varieties found 

least susceptible to the pest is 7244 was one, In which 

population was 1.06/plant. Among five varieties found mode-

ratively susceptible to pest were J8-2 and JS 76-299 in which 

Population varied from 1.15 to 1.89 larvae/plant. 

Thombre (1982-83) reported susceptibility of nine dif-

fit varieties of soybean against the leaf miner. Out of 9 

varieties,, Js.*2 wan found to be least susceptible in which 

population was 1.91/plant while is 72-44 was found most sus-

ceptible in Which population was 2.44/Plant. 

.,Dichoo (1982-83) tested 12 varieties of soybean 

egainst girdle beetle. The variety J8 72-128 was found to be 
least susceptible while 78-2, is 72■-44, were found to be the 
three varieties among 6 varieties "ported to be moderately 

susceptible. 

2.3 • 	ce~est~rol 

shrivastav (1971) reported effect of insecticidal 

treatment out the yield of Bragg variety of soybean, in tren-

ted plot spraying was done with a mixture of d1flethoato 0.03%  

and dja$inon 0.099E in the ratio of 1.1. The treated ems, 
gave an average Increase of 42.06% yield over the ,heck crop. 
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xapom q! a1. (1971) reported the effect of infeata-

tian by girdle beetle O ere ►  brev s  Saved. on pod and yield of 
soybean, in Bragg variety. crop was sprayed with endosulfan 

(Thioden) 35% EC In the cone. of 0.035% at a regular interval 
of 15 days until the crop was harvested. Adjoining plot ser-

ved as control. The average number of pods and grains fan 

healthy plants were significantly more than those from beetle 

infested plants. The average yield per plant was 9.35. 

Ada (1971) evaluated the effect of insecticidal 

$pray on stemfly besides other insects of soybean. Among 

nine loliar  insecticides the percentage plant infestation was 
significantly leas in Nowaepvon (MOpoero 	s)  0.04%. 

gengrade (1969-71) observed the effect of soil inso-

aticidss an art opod pests of soybean and yield. Out of nine 

iiiset.cides tested# phorate proved better as soil insoati• 

oLd, !n respect Of sucking insects, but BHC was better though 
not the best in respect of the stonily. The length of stem 

damaged by the stanfiy was lowest in phorate. No significant 

differences were found between  the yield of insecticidal 

treatment and untreated check plot. 

gds (1972.73) evaluated the effect qg_ granular  

' loliar Insecticide. against the st ftfly and other insects. 
Nobeetvdpjgfttficantiy less _plant - infestation in phonate 
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(23.33%) followed by disyston (28.5%) and HHC (43.33%) which 

were significantly less Infested in comparison to dimethoate 

0.03% and control. The average length of damaged stem was 

highest in control plot (212.66%) as compared to insecticides 

Ong which Phonate had lowest (44%) length of damaged step. 

in di*nethoate,  the average length of damaged stem (l2G.33:) 

was observed. 

Kapoor a &1. (1973) carried out a trial on chemical 

Control of etemfly Melanaezuyza phaceoll. Tryon both by 

Poker and soil insecticides. Among 6 foliar treatments, 

Monocrotophos 0.049, dimethoate 0.03% and endosulfan 0.015% 

provided complete protection Of crop against stemfly, whereas 

oarotophos and dimethoate gave the 	yield. 

GGengrade (1973) observed that infestation of soybean 

by girdle beetle O rea brow s sued, was effectively checked 

by spray of andOainfafl (35 :;;C) 0.05%, rlethyldanetce (30 :C) 

0.03% and dimethoate (35 EC) 0.05%. Endosulfan was signifi- 

cently more effective than monoorot ophos (40 cc) 0„04% and 

tZichjoropho4 0.03%. 

Rewatt aal * (1977-79) reported chemical control of 

loaf folder t 	,pate F. by both, the foliar and 

*ail ineecticidOC. Among folier treatments, Monoeroto hbs 

0+04% provided complete protection to soybyen at" against 
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the leaf folder. Nnong 6 soil insecticides parathion 2% was 

most effective even upto one week after the treatment. 

Thombre (1982-83) reported relative efficacy of diffe-

rent Insecticides against leaf folder La wrosema indicate P. 
Out of 7 insecticides* the monoorotophos 0,05% was found to 

be highly effective even upto 7 days after the treatment. 

Gypor*ethrin 0.019 was also equally effective against the 

leaf folder. 

2.4. correlation studies 

Gangrade (1970-71) studied the correlation between the 

average tunnel length in 40 plants and yield of these plants. 

Negative correlations were obtained, however, the correlation 

was not significant between varieties. 

Sha~ttaeharya and Rathore (1979) reported at Pentueger 

the correlation between tunnel length and various other cha. 

racters including plant height, nu r of pods/plant, grain 
weight and weight,/grain. It was concluded that tunnel 

length fails to show direct loss in the yield of soybean 

grain. 
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MATERIALS AND MMODS 

3.1. Study on the incidence of different insect pests  
appearing on soybean crop  

A regular survey was carried out at 15 days interval 

to record the insect nests of soybean grown on research fam 

throughout the kharif season of 1982. The insect pests 

appearing on crop right fran early stage upto harvest were 

recorded, and their status on the basis of their Incidence 

and damage caused was deter-mined. 

Four observations, 20 plants trero randomly selected 

from the field and population of different insect posts was 

assessed and number of plant damage was also noted. The 

observations were taken on the basis of nature of damage 

t bited by each peat species as detailed below# 

3.1.1. .-tanlE 

3.1.1.1. Girdle beetle, obe e  brevis sated. 

The beetle damage Was identified by the presence of 

girdle in stem of soybean. Duo to girdle formation the por-

tioe of the .tact above the grtA became dry. The larvae of 

beetle subesqu ntly made tunnel in stem and hollowed it upto 
the base of the plant. 



FIG 2R 

.ia_ tiTF A nAMAGE By Me 	r cLajgrfyza pha5eotiTryol 

FIG 2 B 

GIRDLES MAIM MY A FEMALE.  UIPSLJLt BEETLE 
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3.1.1.2. stemfly, Melaflawrcu.wea phaseoli Tryon  

The fly is dark metallic green in colour. The larvae 

attack the stem of young soybean plants at a point in level 

with the surface of ground, causing the plants to wilt and 

the stem to decay. The symptoms of its weer wilting and 

Yellowing of the leaves. 

3.1.2. Degolia oral 

3.1.2.1. Tobacco caterpillar. Proden$ 1.itura r. 

The leaves of tobacco caterpillar were dark in colour, 

25 to 30 arm in length, with conspicuous rows of yellow and 

black specks on dorsal lateral aides and black dote laterally#  

larvae lied on the epidermis leaving the main veins and thus 

ek©letoniffiing the Leaves. 

3,1.2.2. Ors+ pod borer. Heliothie  erinicera Sb. 

The larvae are usually light green with longitudinal 

strips of various colour like black pink brown, yellowish 

green etc. The larvae fed an loaves of soybean Plants. 

3.1.2.3. Leaf miner, st©nwntarvx aUbeeOiVO13 Zeller 

The larvae of leaf miner were generally press in  the 

epidermis Of the leaves. The larvae are light groan colour 



Fig.3 . Cup-shaped mine with a &JTvae 
Of the lea f -miner Storno ter x 
Subsechv'ePic2 Zeller 



Fl96A.1 ornprose=rna  '  inolicataF  

1/a a Of  oCa m 
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with black head. Larvae mined the leaf of soybean by making 

the elongate narrow tunnel. These tunnels indicated the 

larval presence. The damage of leaf miner could easily be 

identified by the presence of cup-shaped, structure of the 

leaf. 

3.1.2.4. Leaf folder, Lc arosena indicate F. 

The larvae of leaf folder were generally present on 

loaves, The larvae have the habits of feeding the leaves 

either fs ► the tip Inwards or along mid-rib and securing the 
fold with the help Of a White resinous gum e!.tded. 

3.1.2.5, se ilooper, elute orichalaea Pb. 

The larvae are pale greenish white colour and feed 

singly on the soft tissues leaving the veins* 

3.1.3, 8„~ gng iueaats 

3.1.3.1. G11 bug, 	 viridula L. 

Adults of bug are green in colour, both the adult and 

ohs of which fed on green seeds by piercing the developing 

Dods and eeds. 

3.1.3.3. JOO idll1. 	oasca ape 
These are tiny groan or dark groan Coloured. soft 

bodies insects. Both adult and npn~hs sucked the os1i,..sM 
from the young cotylodonous leaves, 
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A field a erimeut was laid out on the Livestock Farm 
in the soybean Project of Department of Plant Breeding and 
Genetic., Jawaharlal Nehru Krishi Vishwe Vidyalaye, Jabalpur, 

In erif 1982. 

3.2.1. r of treatment. — Tv ty varieties 

(1) ,7a 98-67 (11) as 72-44 
(2) is 78-77 (12) Bragg 

(3) is 78-73 (13) a8 75-46 

u) Js 76-80 (14) is 7S•19 

(5) is 71-5 (15) Ankur 
(6) J8.•2 (16) is 76-188 
(7) tnr'1 (17) is 76-205 

(8)  BtuQrt (18) is 76.259 

(9) is 72-185 (19) Kalitur 

(10) Js 72-280 (20) T.49 

3.2.2.  r 	jcihaation and layout 

sup intel design and layout was randomized block 

d8s with four replication.. TM details of layout and the 

r+mdcmimad 	0t of treatment is shown in rig. S. 



LAY OUT PLAN 	 ~1 

F.5. 	SUSCEPTIBILITY OF SOYBEAN AGAINST MAJOR INSECT PEST 

Q E- 

HD1EDI1 EHEr 
 

❑❑❑❑❑❑ ❑❑❑❑ ❑❑ 

7 cfl+• A 7 tm. 	 Rq 	 3.15 

77.50M. 
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3.2.3. Plot specifications 

(i) Plot size 	-- 4 x 3.15 M 

(ii) Number of rows 	-- 7 

(1i1) Row to row distance 	 — 45 an 

(iv) Plant to plant distance 	-- 0.75 an 

(v) spacing between replications— 1 M 

Land requirements 

Date of aoaings 

Fertilizer applications 

77.50 x 16 M so 1240 Sq. M. 
7.7.1982 
Saporphospheto CO kg/ha. Fertili-

zer was arplied by broadcasting 
before sowing. 

3.2.t. Malmo o$ observation 

ob~terva' °ns Were recorded at an interval of 15 days 

starting from first appearance of peat. For this purpose, 20 

plants par plot were randomly selected fran four places and 

total 	r of larvae of leaf minor and leaf folder were 

counted. +he number of plants damaged by girdle beetle was 

also mracad.ma observations on stunfly were taken only at 

maturity on 10 plants randomly selected f 	each plot by 

Plitting oPen each plant. Length of tunnel made by the 

.temly in storm of each plant was also measure. Yield in g 

from io observed plants per plot was also rested. 
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on the basis of larval counts and the damage observed, 

the varieties were categorised ass 

(i) Least susceptible 

(ii) moderately susceptible 

(in) Most susceptible 

3.3. ;:ti ~3 ca1 control - cvalu tion of some ineeaticep  
n:rt-. fl t the major ptiste of soybean 

seven insecticides as detailed below are tested In the 

field against major insect-pests of soybean. For this pur-

pose, soybean variety is 72-44 was sown on 7th July, 1982. 

3.3.1. plel.8jecificatione and layout 

Zp,~ricoental design and layout was randomized block 

design. The details of layout and the randomised arrangement 

of treatments is shown in Fig. 6. 

.3.x.1. ply pocifioation8 

(1)  Plotsize -- 	3.2 x 4 M 

(2)  Nler of rows per plot -- 	8 

(3)  Row to row dietanee 40 ern 

(4)  plant to Pleat distance — 	80 am 

(5)  Plot to plot distance -*• 	80 am 

Land reguit ►t 	— 33.40 x 8 eq. M. 



LAY OUT PLAN— 
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Treatments 	Cone. 	spray 	Quantity used/ 
litre 

1.  Penvalerate 20 EC 0.025 1 ml, 
(jumicidif) 

2.  Docamethin 28 EC 0.004% ; _ 1.0 ml 
(Dacia) 

3.  cypermethrin 	` 25 CC 0.009% 0.36 ml 
(Cymbus) 

4.  ponocrotophos 40 EC 0.04% 1 ml 
(NUVacrOn) 

$, Thiodan 38 EC 0.07% 2 ml 
(r:ndoaulfan) 

6. Roger 30 EC 0.03% 1 ml 
(niM®thoete) 

7• Triaophos 35 EC 0.07:. 3. ml 
(HOatathion)  

0• control - - - 

The jsecUcides were applied in the field, with the 

appearance of pests on the crop. Observations were recorded 

24 	rs  before and 24 hours, 72 hours, 7. 15 and 21 days 

after the reatmentI. 

3-3.2•  r3 	eat ob ervations 

obserV'ations were recorded on 25 plants per plot ran» 

daely $elected fxae 5  different places an the 	og 

larvae of leaf mincer and leaf folder. NUmber of plants dama-

ged by girdle beetle were also counted. At maturity the 
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observations on stemfly were taken on 10 plants randomly 

selected from each plot. Length of tunnel made in stem by 

the st®mfly maggot In each plant was also measured after spli-

tting open each plant. Yield of 10 observed plants were also 

recorded. 

3.4.  Stn++.Anal Analysis and correlations 

The data was subjected to statistically analysis after 

cot  in them in transformed values. The population data 

was transformed by fx + 0.5 value, while percentage data was 

transformed by angular transformation values, The data 

recorded in all the observations were pooled and analysed for 

knowing the significance of different treatments and ohserva-

tiong, pollowing analysis of variance table was useds 

source of 	d«t. 	S.S. M.S.S. Fc FR variation 

1• 	Alock 	(r-1) 

2, Tress (t-i) 

3. 	Error 	(r-1) Ct-1) 

Total 	rt-1 
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simple correlations were also worked out between 
tunnel length by ctemfly  MeleoaamuM cbaseqi  Tryon. and 
Yield, maturity days of varieties and population of leaf 
miner, leaf  folder and per cent plant damage by girdle beetle 
and staefly  following the procedure suggested by Pease and 
Sukhatame (1957). 

rolloving formula was useds- 

xy - (€ 
n 

r f7Tx2  

Linear relationship between y and x was also ce uted 
by following forulaes- 

y a  a + b0[ •r•.•r••r.•••.•••*r•.••See... (1) 

-$000s- 
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RESULTS 

4„1. Incidence of insect nests on soybean eron 

The incidence of different insect pests on soybean was 

recorded at different stages of crop i.e. during vegetative 

stage, flowering and podding and at maturity. 

The data on average population of different insect 

Pests per 20 plants and per cent plant damage recorded at 

each stage of soybean Crop are tabulated in table-i. 

Fran table-1 it is evident that except leaf miner, 

leaf folder,  girdle beetle and st®mfly the population of all 

der pasts was very low during all stages of crop growth. 

The population of leaf minor and leaf folder was highest i.e. 

10.93 larvae and 8.51 larvae/20 plants respectively during 

vegetative stage which subsequently decreased during flowering 

and podding  stages of crop and was lowest during maturity 

(3.66 larvae and 1.75 larvae/20 plants). The average plant 

damage by both girdle beetle and stamfly was maxinp.un during 

Maturity stage of the crop (27.75 per Cant and 25.62 par cent, 

respectively), 'ale it wan lowest during vegetative stage 
(11.43 per cent and 10.62 per cent respectively) . 

As  regards other pasts lilt, tobacco Caterpillar, green 

$ cooper, gram pod borer, green pod bug, Jassid and aphids, 



VEGETATIVE 	PODDING &FLOWERING 	POD DRYING 
STAGE 	STAGE 	STAGE 

E 	— ><  
AUGUST 	SEPT. 	 OCTOBER 	 NOVEMBER 

Stomopteryx subceveUUa 
z~r 

Lamprosema indicate F 

Qberea bev? 

melo~na aom.~.z~ap 
phaseoti -Tryon 

FIG.7 . SCHEMATIC DIAGRAMME SHOWING APPEARENCE OF_ 
INSECT PESTS ON SOYBEAN. CROP AND THE PERIOD 
OF THEIR ACTIVITY. 
SHADED AREA SHOWS THE PERIOD OF MAXIMUM ACTIVITY 

*MAJOR PESTS 



Table-1 Poi,ulation of insect pests appearing on soybean crop/20 plants. 

Larval population 	 YPer cent plant attack 
S. Istage of 
No.x bug 

1. Vegetative 	10.93 3.51 0.73 	0.11 0.18 0.15 0.08 0.06 	11.43 	10.62 

20 F1orS.ugng 	7.37 5.41 0.11 	0.08 10.50 0.06 0.03 0.05 	20.66 	15.62 end poddi 

3. Maturity 	3.66 1.75 0.29 	0.02 1.00 0.03 0.01 0.03 	27.75 	25.52 

Total 	21.96 15.67 1.13 	0.21 11.68 0.24 0.12 0.14 	59.84 	51.76 

Mew 	7.32 5.22 0.37 0.07 3.89 0.00 0.04 0.046 	19.94 	17.25 
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their population in general was very low. However, the popu-

lation of these posts except that of green bug was relatively 

more during vegetative stage of the crop. The population of 

green bug was more during flowering and podding stages of the 

crop. 

From the study on the incidence of different pests 

appearing  ring different stages of the crop growth, it 
airs that girdle beetle and the sttimfly are the major 

nests on Soybean omoP at Jabalpur which may  adversely affect 

the yield, agile the leaf vainer and leaf folder stand next 

inflicting losses to the crop by affecting the vitality of 

the plants  during early Stages of crop growth (Fig. 7). 

4.2. vary  `_, °wesetibility Of soybean easiest_ major rests 

Varied Susceptibility of 20 varieties of soybean was 

tested against major insect poste viz, leaf miner, leaf fol-

dar# girdle beetle 
and stemfiy by taking three observations 

at an interval of 15 days. 

4.2.1. I+effif miner,  stsasovt er 	sewei,ia  Zeller. 

T e data on average population of leaf miner/20 plants 
r 	in 	s obaexVettom er tabulated in table-a 
(Pig. 6) . 



Table-2: Average population of leaf miner per 20 plaints at 15 days interval (Avera-e of 4 Replica-
tions) 

S.'•;o.XlTama of va___tiesX1st ob_er.-at_onX2nd observationX3rd oese=vation) Total X 	Mean x x x x x x 
1.  IS 7-67 7.50 (2.82) 5.00 (2.32) 3.00 (1.84) 15.55 (6.98) 5.15 (2.3: 
2.  is 78-77 13.50 (3.72) 8.00 (2.89) 7.'S (2.82) 29.25 (9.43) 9.75 (3.14) 
3.  JS 78-72 15.25 (3.91) 7.50 (2.72) 1.00 (1.86) 25.75 (8.49) 6.52 (2.82) 
4.  JS 78-80 18.75 (4.36) 10.2C (3.26) 4.25 (2.14) 33.20 (9.76) 11.05 (3.25) 
5.  55 71-5. 11.00 (3.38) 5.25 (2.34) 3.00 (1.81) 19.25 (7.54) 5.41 (2.51) 
6.  JS-2 8.25 (2.94) 7.75 (2.81) 1.00 (1.18) 17.00 (6.93) 5.66 (2.31) 
7.  Pb-1 10.75 (3.35) 7.75 (2.81) 2.00 (1.56) 20.50 (7.92) 5.61 (2.64) 
8.  Cocker-stuart 15.00 (3.56) 11.25 (3.41) 2.75 (1.77) 29.03 (8.74) 9.27 (2.91) 
9.  JS 72-185 13.50 (3.55) 7.75 (2.77) 3.00 (1.86) 24.50 (8.18) 2.03 (2.72) 

10.  JS 72-280 10.75 (3.33) 8.25 (2.95) 1.75 (1.44) 20.78 (7.72) 6.31 (2.57) 	'D  

11.  is 71-44 7.25 (2.76) 10.75 (3.33) 4.25 (2.09) 22.20 (8.18) 7.40 (2.72) 
12.  Sragg 12.50 (3.58) 9.50 (3.15) 2.75 (1.77) 24.75 (8.50) 8.25 (2.83) 

13.  JS 75-46. 7.50 (2.78) 10.00 (3.22) 3.25 (1.89) 20.75 (7.89) 6.91 (2.63) 

14.  is 75-19 8.25 (2.93) 8.25 (2.92) 6.25 (2.32) 20.75 (8.17) 5.83 (2.72) 

15.  Ankar 10.50 (3.39) 11.25 (3.40) 6.25 (2.54) 22.70 (8.11) 7.56 (2.72) 

ic. JS 75-187 12.75 (3.43) 10.25 (3.25) 5.25 (2.37) 22.00 (9.23) 4.33 (3.07)' 

17.  JS 76-205 8.75 (3.02) 12.00 (3.51) 6.55 (2.43) 25.25 (8.75) 8.75 (3.00) 

18.  is 76-259 10.25 (3.24) 9.25 (3.09) 5.25 (2.33) 24.75 (9.55) -. (2.22) 

19.  Kalitur 9.00 (3.05) 10.25 (3.26) 3.25 (..93) 20.00 (8.24) 6.46 (2.74) 

20.  2-49 6.00 (2.51) 9.50 (3.13) 5.23 (2.37) 20.70 i5.0_) 9' (2.57) 

Mean 10.83 (3.27) 8.98 (3.02) 3.99 (2.01) 

Sio. Sid. 510. Sig. 
0.20 0.23 0.21 

C.D. 	at 51. 0.59 0.66 0.59 

Fictur 	in parentheses are transformed V°.5  value.. 
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From the Table the differences in number of leaf miner, 

among different varieties In all three observations were sig-

nificant. The population of leaf miner varied from time to 

time  and in between varieties also. nu ing first observes- 

tion the population of leaf miner varied from 6 in T-49 to 

18.75 in is 78-80. T-49 thus harboured significantly lowest 
Population of leaf miner as compared to other varieties 

except as 72.44, J'S 75-46, 3'0 78-67, JS 75-19, J N-2, JS 76-205 
and Mlitur in which population of leaf miner varied from 7.2 

to 9.00. J's 76..80 on the other hand, harboured Significantly 
mexIimm population of leaf miner as compared to other varie-

ties except as 78-72 in which population was 15.25•  50 those 
two varieties were found to be most susceptible. As regards 
other varieties,  they were found to be intermediate to suace- 

Ptibility. 

nuring 2nd Observation the population of leaf miner 

vOr1ed fron 5 	is 76-67 to 12 in as 76-205. as 76-67 thus, 
had significentlY least Population  of leaf miner as oanpared 

to other varietiesexcept JS 71-5, as 78-72, Js 72-185, Js-.a 
and Ab.i ire +biCh elation of leaf minor was found to vary 

from 5.25 to 7.75. as 76-205 on the Other hand her cured 
significantly maw population of leaf miner as compared to 

other variation except as 16-259♦ Tf49, Sr*gg, JS 75.46, 
J& 76.188, xitur,  as 7a-44. Ankur and cocker Stuart in 
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which larval population varied from 9.50 to 11.25. As 

regards other three varieties, they were found to be interme-

diate In susceptibility. 

During 3rd observation, the population of leaf miner 

varied from 1 in J&--2 to 7.7 in JS 78.77. J8-2 thus had sig-

nificantly least population of leaf minor as compared to 

other varieties except in is 72.280, Pb-1 and Cocker-stuart 

In which  larval population varied from 1.75 to 2.75, JS 78-77 

on the other hand harboured significantly maximum larval 

Population of leaf miner as acxapared to other varieties 

wcept is 75-19• is 76-259, JS-188, T-49, JS 75-188, is 76-205, 

Ankur in which larval population varied from 5.25 to 6.50. 

As regards  remaining 9 varieties, they were found to be inter-

mediate In susceptibility. 

when the average larval population of all observations 

Were taken Into consideration, the variation in larval pow a- 

too of leaf miner due to time interval was found to be signi-
ficant while that due to varieties and interaction between 

varieties and time interval was found to be nonsignificant, 
The average population of leaf miner was significantly more 

In 1st  and 2nd observation (10.85 and 8.98 respectively) as 

e pq to that in 3rd observation (3.99). 

T  ng into consideration the average larval population 

of leaf miner in all three observations taken together and  
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also that of each observation individually the varieties 

could be categorised as beloai. 

1. Least susceptible (Average population less than 7 larvae/ 

20 plants)#- J3-2, J3 78-67, P1 and JS 71.5. 

2. most susceptible (Average population more than 9 larvae/ 

20 plants)$- Js 76-188, cooker•stuart, Jr, 78-77 and 

J8 78-80• 

3. Moderately susceptible, (Remaining 12 varieties) %- xaii-

turr is 75-19, JS 72-280, Js 75-46, T-49, .78 72-44, Ankur, 

is 72-185, Bragg, 38 16-259, is 78-72 and Js 76-205. 

6.2.2. Leaf folder„  7  ro9ema ding  F. 

The data  on average population of leaf folder/30 pie-

nta is presented in Tabie•3. 

VrM the table the differences in number of leaf fol.. 

der, Ong different varieties in all three obsesvetimg 

except that in 2nd observation were significant, 

During lot observation the population of leaf folder 

varied fton+ 5 in J3-2 to 18.26 in JS 78.80. J3+2 thus bsxbou-
red significantly least population Of leaf folder as coopared 

to other varistiss except P'b-1, is 72-44, Js 75-46 In %Mch 

Pew=lati©n varied from 3.75 to 6. Js 78-so thUS wed 
significantly 	population of leaf folder as 



le-3: Averaoe popuirtfro of leaf folder Vie_ 20 _ants at 15 da 	irce=al (Average of 4 =eol4ca- 
tons) 

5.:o.XName of var_=__esXlst observscionX2nd observat-ooX3_- observetLonX Total 	X Moan 
X X X X X X 

1.  SS 	'5_5t 9.25 	(2.89) 5.75 (2.44) 1.75 (1.56) :6.75 (6.89) 5.35 ,...9) 

2.  JS 73-77 7.50 	(2.69) 5.75 (2.48) 5.20 (2.34) 18.45 (7.51) >.1S (2.50) 

2. 05 76-72 14.75 (3.88) 10.00 (3.19) 3.00 (1.30) 27.75 (8.87) 9.25 (2.35) 

4.  75 76-60 16...5 (4.30) 5.75 (2.17) 1.75 (1.17) 25.75 (6.24) 6.38 (2.74) 

5.  05 71-5 9.25 (3.11) 5.50 (2.35) 0.75 ,1.05) 15.50 (6.51) 5.16 (2.17) 

6.  SS-2 1.15 (1.86) 5.00 (2.52) 0.50 (0.96) 8.65 (5.09) 2.88 (1.64 

7.  Pb-1 3.75 (3.02) 6.50 ',2.56) 1.25 (1.88) 11.50 (5.77) 3.83 (1.92) 

E. Cocker-stuart 9.50 (3.13) 6.25 (2.57) 1.50 (1.31) 17.50 (7.0':) 5.75 (2.38) 

S. JS 72-185 11.00 (3.53) 6.50 (2.61) 2.25 (1.47( 19.75 (7.43) 6.58 (2.47) 

10.  JS 72-26C 10.00 (3.23) 6.75 (2.65) 2.25 (1.53) 19.00 (7.51) 6.--' (2.50) 

11.  JS 72-44 5.00 (2.28) 7.29 (2.74) 3.20 (1.92) 15.40 (6.94) 5.23 (2.31) 

12.  Bragg 8.25 (2.8B) 7.25 (2.77) 1.25 (1.17) 16.75 (6.82) 5.58 (2.27) 

13.  08 75-46 6.00 (2.52) 7.25 (2.64) 0.25 (0.83) 13.50 (5.99) -=.5C :1.99) 

14.  JS 75-19 8.00 (2.E-: 6.75 (2.89) 0.75 (1.Os) 15.50 (6.51) 5.816(2.20) 

15.  Ankur 10.75 (3.~4) 9.75 (3.29) 1.75 (1.09) 21.25 (7.52) 7.09 (2.54) 

16.  J5 76-198 11.00 (3.91) 7.50 (..79) 1.10 (0.96) 20.00 (7.EE e.66 (2.55) 

17.  03 76-205 11.25 (3.23) 6. 75 (3.01) 1_50 (1.34) 21.50 (7.58) '.16 12.52) 

15. is 76-259 11.50 (2.35) _..._ (2.88) 1.70 (1.47) 21.20 (7.-'• 7.06 (2.56) 

19.  Kalitur 9.25 =.20 (3.12) - 	..20 (1.25) 19.65 (7.46) 6.55 (2.48) 

20.  T-49 9.75 (3.:- 8.00 (2.89) 01.50, (0.92) 18.25 (6.98) 6.08 (2.32) 

.ean 9.36 (3.04) -.17 12.73) 3.28 (1.64)  

Sic. o:g. N. Sig. sic. 

S.Em s 0.21 - 0.1E 

C.._. at 5% 0.61 - 0.52 

F1r •os in Darentheses are 	_. -.s_o-.izc )/1.5  
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to other varieties except Ankur, J5 72-185, Js 76.259 and 

JS 78-72 in which population varied from 10.75 to 14.75. As 

regards other 12 varieties, they were found to be intermediate 

in susceptibility. 

During 2nd observation the population of leaf folder 

varied from 5 in JS-2 to 10 in is 78-72. During 3rd observa-

tion population of leaf folder varied from 0.25 In JS 75-46 

to 5.2 in JS 78-77. Js 75-46 thus ha boured significantly 

least population of leaf folder as compared to other varie-

ties accept X49, J3-2, JS 76-188, is 71-5,0 Ankur, Bragg, 
Pb.1, Kalitur, Coeke Stuart and 33 76-205 in which population 

varied fran 0.5 to 1.50• Other varieties were found to be 

mat susceptible• 

ften the average larval population of all observations 

was taken into consideration, the variation in population of 

leaf folder &1e to time interval was found to be significant 

while that duo to varieties and interaction between time 

interval and varieties were found to be nonsignificant* The 

average population of leaf folder was significantly more in 

lot (9.36) 	2nd (7.17) observation which was significantly 

ftrts *a CMV&x'ed to that in $rd observation (3.38) . 

Taking into consideration the average larval 	a- 
do of feit! folder of all thr" observation s takes 	~tthetr 



35 

and also that of each observation individually, the varieties 

could be categorised as belows 

1. Least susceptible (Average population lean then 6 larvae/ 

20 plants);- J3-2. Pb-1 and JS 75-46. 

2. Most susceptible (Average population more than 7 larvae/ 

20 plants) i- JS 76.259. 38 78-80 and JS 78.72. 

3. ModaratoiY susceptible (Remaining 14 varieties)i- 

JS 72-44♦ is 71-5, JS 78-67, Bragg, 	75-19, Coaker- 

stuart. 'T'-49. Js 70-77„ JS 72-280, Kalitur, JS 72-185, 

J8 76-188. Ankur and JS 76-205. 

4.2.3. ©ir'dle beetle.  Oberia breyia  stied. 

The data on average percentage plant damage by gir&te 

beetle are given in table-4. 

F 	the table it Ls clear that the differences in 

plant damage among different varieties in all three observa- 

tions were significant. 

Ong 1st observation the plant damage by girdle bee.. 

tie varied from 9.75 per cent In T-49 to 35 per Cent in 

JS  78-72.  T..49 thus had least $lent infestation as wed 
to three moieties. Vie. Cocker-stuart. JS 78••7"9! and, JS 78-72•  
in which Plant infestation varied from 17,,50 per cent to 35 



Table-4: Average per cent p ant attack by girdle beetle/20 plants at 15 da-s interta7  (Average of 
4 Reolirat_ons). 

S.No.XNace of varietiesXlst observationX2nd observationX3rd observationX :oval 	X Hear. 
X X x x x 

1.  JS 78-67 12.50 	(20.17) 21.25 	(27.05) 40.00 (38.70) 73.75 (85.92) 24.58 (29.64) 

2.  is 78-77 22.50 	(24.67) 36.25 (36.74) 51.25 (45.74) 110.00(107.15) 36.66 (35.71) 

3.  JS 78-72 35 00 	(35.92) 42.50 (40.50) 51.25 (45.72) 128.75(122.14) 41.91 (40.71) 

4.  Js 78-80 10.00 	(18.14) 25.00 (29.14) 38.75 (37.98) 73.75 (85.26) 24.58 (25.42) 

5.  OS 71-5 16.25 	(22.73) 37.50 (37.46) 41.25 (40.92) 95.00(101.11) 31.66 (33.70) 

6.  JS-2 5.30 	(12.92) 12.50 (18.14) 28.75 (32.25) 46.25 (63.31) 15.41 (21.10) 

/ Pb-1 5.00 	(12.92) 12.50 (20.61) 23.75 (29.08) 41.25 (62.61) 13.75 (20.87) 

S. Cocker-stuart 17.50 	(24.44) 21.25 (27.33) 80.00 (33.15) 66.75 (84.92) 22.91 (23.30) 

9.  is 72-185 10.00 	(13.28) 31.25 (33.27) 36.25 (36.76) 77.50 (83.31) 25.83 (27.77) 

10.  JS 72-280 9.00 	(10.57) 12.50 (20.47) 21.25 (27.33) 37.75 (56.37) 12.58 (19.48) 

11.  JS 72-44 2.75 	(16.16) 17.50 (24.44) 25.00 (29.76) 51.25 (70.96) 17.08 (23.55) 

_2. Bragg 5.25 	(12.15) 27.50 (31.51) 32.50 (34.60) 65.25 (78.26) 21.75 (26.08) 

13.  JS 75-46 5.25 	(14.30) 33.75 (39.94) 48.75 (44.70) • 37.75 (98.44) 29.25 (32.81) 

14.  25 7t-19 8.75 	(17.06) 27.50 (31.37) 35.00 (28.60) 71.25 (77.03) 23.75 (25.67) 

25. Ankur 8.75 	(11.53) 25.00 (29.28) 32.50 (35.20) 66.25 (76.01) 20.08 (25.33) 

16.  JS 76-168 11.25 	(16.94) 16.25 (23.58) 26.25 (30.74) 53.75 (71.26) 17.91 (23.75) 

17.  JS 76-205 8.75 	(14.48) 20.00 (26.33) 30.00 (33.07) 58.75 (73.88) 19.53 (24.70) 

18.  JS 76-259 8.75 	(14.48) 40.00 (39.23) 36.25 (42.83) 65.0-1 (96.54) :3.33 (32.18) 

19.  Kalitur 6.25 	(12.45) T.50 (26.46) 31.25 )2=.27) 60.00 (72.16) 20.00 (24.06) 

T-49 3.75 	( 	7.84) i2.50 (19.95) 23.75 28.90) 43.00 1,56.69) 13.33 (10.65) 

Mean 10.66 	(16.68) 24.75 (29.14) 34.18 .05.44i 

jig. Sig. Sig. San. 

S.Em + 4.30 3.41 2.25 

C.J. at 5% 12.28 9.71 9._. 

Fioures in parentheses are Angular transformed values 
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per cent. is 78-12 thus had maxirmim plant infestation as 

oared to other varieties except Cocker-stuart and JS 78-77. 

During 2nd observation plant infestation varied from 

12.50 per cent in JS-2 to 42.50 per cent in is 78-72. Js-2, 

thus had least plant infestation as compared to other varie- 

ties except T-49, is 72-280, Pb-1, 38 76.188. is 72-44, 

38 76-•205, Kalitur, 39 78-67 and Cocker-stuart in which plant 

infestation varied from 12.80 per cent to 21.25 per cent. 

is 78-72 thus had msximnvn plant infestation as compared to 

other varieties except JS 75»19. Bragg, Js 72-185, is 78-77, 

is 71-5, is 76-2+59 and 38 75.46, in which plant infestation 

varied from 27.50 per cent to 40.7 per cent. Remaining two 

Varieties viz. Js 78-80 and An~ur were found to be intesms-

diate in susceptibility. 

During 3rd observation, plant infestation varied from 

27.33 per cent in 38 72-280 to 81.25 per cent in both JS 78-77 

and is 78-72. Js 72-280, thus had least plant infestation as 

soured to other varieties except Js 75-19, T-49, Pb-I, 

58 72-44, .Tv 76-188, 38.2, JS 78-205, Cocker'-smart, Kalitur, 
SM99 and M 

 
in which plant infestation varied fr n 28.60 

per cent to 32.50 per cant. JU 78-77 thus had max ma= plant 
infestation +w compared to other varieties except is 78-80, 
Js 78-67, is 71.3, 38 76-259, is 75-46 and JS 78-72 in which 

plant infestation varied from 98.75 per cent to 51.25 per 
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cent. only one variety. J 72-105, was found to be interme-

diate in susceptibility, in which plant infestation was 36.25 

per cent. 

When the average plant infestation of all observations 

were taken into consideration, the variation In plant infosta-

tion due to time interval was found to be significant while 
that due to varieties and interaction between time Interval 

and varieties were found to be nonsignificant. The percen- 

tage plant infestation by girdle beetle was significantly 

highest (34.10 per cent) in 3rd observation which significa-

ntly differed from let observation (10,66 per cent). Taking 

into consideration the average plant infestation by girdle 

beetle of all three observations taken together and also that 
of each observation individually the varieties could be cate- 

gorised as b4Ow 

1. met susceptible (Average plant Infestation less than 

1%) _ JS 72.00,t T-49, mow$ and J-2. 

2. Most eusaeptibie (Average plant Infestation more than 

30%)t•• JS 71.5, is 78-77 and J$ '78-72. 

3. Moderately Susceptible (Remaining 13 varieties) o« 

~78 70-61. js 70-80, Cocker-stUaru JS 72185, d3S 72.44,  
1546 Jas 7549. Aniacr, J-1 76188 JQ 76.205, 

Js 16.259 and tta .ituur. 
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4.2.4. stemfly, Melanaaron 	eo i Tryon. 

The data on average plant infestation, the per cent 

length tun elled by pest recorded per 10 plants in each 

Variety along with the yield are tabulated in table-S. 

p 	the table it is clear that the differences in 

per sent Plant damage among different varieties were signifi-
cant. The plant damage by stanfly varied from 7.5 per cent 

In Kalitur tee 30.00 per cent ie JS 75-46. The varietyy 

Kalitur had least plant infestation by etamfly as compared to 

5 varieties viz. is 78.80, Bragg, Js 72-44, Pb..1 and JS 75-19 

in which the ;)left infestation varied from 25 per cent to 

27.5 per sent• Js 75-46 had maxim= plant infestation as 

compared to "litu~t. 

The differences in percentage atam tunnelled among 
different varieties were significant. The tunnel length by 
stemfly varied from 45.7 per cent in Kalitur to 69.77 per 

cent in JG 7,-67. Kalitur, thus had significantly least per 

cent stem t.0nelled as compared to other varieties except 

Jv 72-185, J& 7244, 
7,•»49, IS 75-19, is 78-72, Js 76.188, 

J^-2 and Pb"' me last one, fir, was at par with 78-67 
which had significantly mo*ismlm stem length tunnelled (69.77 

per sent) , The differences in yield of 10 plants among dif- 

f 	varieties 
ware significant. The yield per 10 plants 



40 

Table-5g Average par cent plant infestation, the per cent 
length tunnelled and yield of soybean varieties in 
g/10 plants (Average of 4 Replications), 

S. X Name of Xplant damac3j 2~►XParcantage of Stc nZyZu.iLsn 
No.v varieties Y 	ahamnln 	Y del length  

1. JO 70-67 
2. Js 70-77 
3. Js 78-72 
4. JS 78-80 
5. JJ 71-5 
6. J3-2 
7. Pb-1 
8. Cocker-stiff 
9. JS 72-185 
10. JS 72°280 
11. JS 72-44 
12. Bragg 
13. J5 75-46 

14. JA 75-19 

15. alnkur 
16• is 76-188 
17. is 76-205 

18. J5 76-259 

19. Ralitur 
20. T-49  

17.50 (21.05) +~ 
22.50 (27.69) 
17.50 (21►05) 
25.00 (29.36) 
20.00 (23.20) 
15.00 (19.55) 
27.50 (30*00) 
15.00 (22.50) 
22.50 (27.33) 
20.50 (21.05) 
25.00 (29.72) 
25.00 (29,36) 
30.00 (32.52) 
27.50 (31.02) 
17.50 (21.05) 
22.50 (27.69) 
17.50 (21.05) 
12.50 (17.89) 
7.50 (11.25) 

17#50 (24.96)  

69.77 (59.07)++ 
67.80 (53,05) 
56.02 (49.01) 
67.02 (55.51) 
71.10 (57.64) 
57.255 (49.25) 
59.12 (50.31) 
65.92 (51.42) 
46.90 (43.20) 
60.85 (51.36) 
49.67 (44.00) 
60«90 (51.34) 
66.15 (54.54) 
56.51 (40.75) 
70.40 (87.14) 
56.90 (49.04) 
67.81 (55.51) 
56.92 (49.08) 
46.70 (42.22) 
54.54 (48.22) 

51.27 
68.95 
57.90 
68.35 
49.67 
68.65 
68,90 
49.65 
60.32 
48.72 
67.10 
48.23 
50.75 
39.25 
69.40 
57.12 
67.27 
48.35 
43.00 
47.75 

_ 	 sig 	 Sig 	lig 
ffi 	 9 6.1 	2,98 8►~ ~ 	 3.69 
CD. at 5% 

	

17.65 	8,46 	16.79 O  

* Angular trenefosmad value 
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varied from 39.25 g in JS 75-19 to 69.40 g in Ankur, The 

variety pr1Ut recot'ded higher grain yio1Q/10 plants as canpa- 

red to other varieties except is 78-72, J 76-188, is 72-185, 

JS 72-44, J3 76-205, is 78-80, J5-2, Lb-1 and YS 78-77 in 
which yield varied from 57.90 g to 68.95 g. is 75-19, on the 

other hand, recorded significantly lowest yield as compared 

to other varieties except Kalitur, T-49, Bragg, ors 76-259, 
JS 72-280, Cocker-Stuart. is 71-5, JS 75-46 and Ja 78-67. 

Ting into consideration the plant damage and per 

cent atom lend tunnelled by etenfly, the varieties could be 

categorised as mows 

1. 
Least eusaeptible (less than 10 per cent plant infesta-

tion ena leas than  46 per cent stem length tunnelled)t- 

Kglituro 

2. Most susceptible (more than 24 Per cent Plant infestation 

and more than 55 per cent steal length tunnelled) , • 

750190, Pb-i, Bragg• is 75-46, and 39 78-80. 

' 
Infests in susceptibility (tsahainine 14 varieties) e- 

jGs2, Jq 78-61, J5 78-72, cocker+8tuart, fir, JS 76-259, 

76-205, J5 71.50 JJ 76..77, JS 72-185, as 72-280, 
T-49. J&  

J.s 76-199 
	in 72.44. 

H getstaking the overall picture of peat incidence( 

di 	
Varieties and their yield record, 7S3 and 8b-i 

in ffdWs"t  

moaned tO ho 	
''rtn!,1t;i~sr~ vttzii tir. ). 
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4,3. cl'ianical control of major pests 

The data on the average population of leaf miner, leaf 

folder and per cant plant domago by girdle beetle recorded in 

each treatment before tn. ab2 application and at definite 

Intervals after treatment are tabulated in tables 6. 7 and 8, 

The data on average plant damage and average per. cent stem 

lengtielled observed at harvest along with yield of 

grain recorded from 10 plants per treatmontare tabulated in 

table-9. 

4.3.1. Leaf miner. $tceptervx subseclyellA (seller) 

The data OP the average larval population of leaf 

miner are  tabulated in table-6. 

prom the table it is clear that the differences in the 

number of loaf miner larvae among different treatments  ware 

not Significant at 24 hours before and 21 days after the 

treatment,sat the differences in population were signifi-

cant in the post treatment observations taken at 72 hours, 7 

and 15 days. 

M pr5t445t1!tOflt observations, the pest pOpulation was 

aquelly distributed in the crop as is evident Iran its non-  

significance. Similarly, the insecticidal treatment did not 

Pr 	their effects till 24 hours after treatment. 



Table-6t Average population of leaf miner/25 plants (Average of 4 Replications). 

5' X Treatment X 72 hours X 	7 days 	X 	15 days X 	Total 	X 	Mean 

1. Pan valerate 	8.25 (2.91) * 7.20 (2.76) 	* 3.00 (1.84) * 18.45 (7151) 	6.15 (2.50) 
2. Dscansthtin 	7.25 (2.77) 	7.00 (2.71) 	3.25 (1.88) 	17.50 (7.36) 	5.83 (2.45) 

3. Cypermethrin 	7.00 (2.80) 	4.25 (2.16) 	2.25 (1.65) 	13.50 (6.61) 	4.50 (2.20) 

4. MDn0cA+OE9plhOa 7.00 (2.71) 	5.20 (2,37) 	2.25 (1,63) 	14.45 (6.71) 	4.81 (2.23) 

S. Thiodan 	6.00 (2.49) 	4.75 (2.20) 	2.25 (1.65) 	13.00 (6.34) 	4.33 (2.11) 

6. Dimethoate 	5.25 (2.34) 	4.25 (2.16) 	2.00 (1.56) 	11.50 (6.06) 	3.83 (2.02) 

7. Mostat ian 	4.00 (2.09) 	4,00 (2.11) 	1.50 (1.40) 	9.50 (5.60) 	3.16 (1.06) " 
8. Cntrol 	10.25 (3.27) 	10.00 (3.28) 	8.75 (3.00) 	29.00 (9.55) 	9.66 (3.18) 

Average 	6.87 (2.67) 	5.83 (2.48) 	3.15 (1.82) 

	

0.22 	0.19 	0.14 

C.D. at 5% 	0.66 	0.54 	0.42 

	

* Figures in parentheses are transformed fx + 0.5 values. 	 _. JN 

O ~` 
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It also seems that different insecticides lost toxicity after 

20 days. 

72 hours after the treatment trizophos 0.07; was sig-

nificantly most effective in reducing leaf miner population 

(4.00 larvae/25 plants) as compared to decomethrin 0.0040'. 

Cypermethrin 0.009%, fenvalerate 0.02% and control (7.25 to 

10.25 larvae/25 plants). Next treatments in order of merit 

were dimethoate 0.03% and endosulfan 0.07% which showed their 

superiority over control. 

7 days after treatment, trizophos 0.07% followed by 

dimethoate 0.03%. Cypermethrin 0.009'/., endosulfan 0.07% and 

monocrotophos 0.04% were significantly most effective in 

reducing leaf miner population (4.00 to 5.20 larvae/25 plants) 

as compared to decamethrin, fenvalerate and Control (7.00 to 

10 larvae/25  plants). The fenvalerate 0.02% was at par with 

control and was the least effective. 

is days after treatment, trizophos 0.07• again proved 
most effective in reducing the leaf miner population (1.50 

larvae/25 plants) as compared to fenvalerate, decamethrin and 

Control (3.00  to 8.75). Next treatments in order of effecti-

veness were dJrQethoate, monocrotophis, Cypermethrin and 

endosulfan which did not differ significantly among themsel-

ves but were significantly superior to Control. 
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Taking into considerat_.on the average larval popula-. 

tion in different treatments and at different time interval, 

it was seen that differences in average larval population 

among different treatments and that of time interval were 
significant. 

All insecticidal treatments except fenvalerate 0.02% 
proved to be significantly superior to control in reducing 

the larval population. Trisophos 0.07% followed by dimetho-

ate 0,03% were the most effective treatments. The average 

larval population was significantly highest at 72 hours after 
treatment (6.87 larvae/25 plants) as compared to that at 15 

days after treatment (3.15 larvae/25 plants). The differen-

ces in larval population between time interval of 72 hours 

and 7 days were not significant. It shows that larval popula-

tion gradually declined till it was very low at 15 days after 

treatments. 

4.3.2. Leaf folder, 	zoesina ind 	a 8. 

The data on average population of loaf folder in dif-

ferent treatments are tabulated in table-7. 

prom the table it is clear that the differences in the 

population of leaf folder among different treatments were not 
significant at 3 hours before and 21 days after the treat-

ment. Hut the differences in population were significant 



Table-7: Average population of leaf fclder/25 plants (Average of 4 replicaofons). 

After treatment 
S.Nc. :tearnont 	 Mean 

24 huors 	x 	72 hours 	x 	 x 	15 days 	Total 	x 

1. Fenvalerate 3.75 (2.05 	3.00 (1.84)* 	2.25 (1.65)* 	1.2 (138)* 	10.25 (6.9) 2.56 (1.73) 

2. Decamethrin 	4.75 (2.16) 	3.25 (1.93) 	3.00 (1.84) 	1.60 (1.47) 	11.10 (7.53) 3.02 (1.68) 

3. Cypermethrin 3.25 (1.93) 	2.27 (1.78) 	2.00 (1.86) 	1.00 (1.18) 	8.52 (6.45) 2.13 (1.61) 

4. Monocrotonhos 2.75 (1.75) 	2.50 (1.69) 	1.50 (1.40) 	0.75 (1.09) 	7.50 (5.59) 1.87 (1.39) 

5. Thiodan 	4.50 (2.21) 	3.25 (1.93) 	2.25 (1.63) 	1.50 (1.40) 	11.50 (7.17) 2.67 (1.79) 

6. Dimethoate 	4.00 (2.11) 	3.00 (1.86) 	2.00 (1.56) 	1.00 (1.18) 	10.00 (6.71) 2.50 (1.67) 

7. Mostatfon 	5.00 (2.32) 	3.00 (1.75) 	2.25 (1.65) 	1.50 (1.40) 	11.75 (7.12) 2.93 (1.78) 

6. Control 	6.25 (2.31) 	4.75 (2.23) 	3.75 (3.U0) 	3.25 (1.79) 	23.13 (9.53) 5.75 (2.41) 

4.21 (2.23) 	2.13 (1.69) 	1.30 3.79 	1.09 (1.32) 

Sin. 	Sip. 	110. 	ti. 

S.Om 	0.12 	11.11 	0.14 	0.12 

C.D. at 35 	0.24 	3.22 	0.41 	0.28 

	

F 4 n1r?s in rerenthnsea are tragefornu V80. 	vaOuc 
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in the post treatment observations taken at 72 hours, 7 and 

1S days. 

in pre-treatment observation, the population was equa-

lly distributed in the crop as is evident from its noneigni-
ficance. The insecticidal treatments seemed to be effective 

till 15 days after treatment. 

24 hours after treatment all insecticidal treatments 

except trisophos  0.076 proved significantly effective in 

reducing leaf folder population as compared to control. 

Moncretephos 0.04% followed by Cypeanothrin 0.009%, fenvale-

rate 0.0a, and dimethoate 0,03% were the most effective trea-

tmente. TrLZOPhOs 0.07% was at par with control. 

72 hours after the treatments, monocrotophon 0.0 

followed bq other insecticides again proved significantly 

most effective in reducing the population of leaf folder 

(2.50 larvae/25  Plants) as conparod to decemethrin 0.004% and 

Control (3.25 larvae to 4.75 larvae/25 plants). 

7 days after the treatment monoerotophos followed by 

other insecticides again  proved most effective In reducing 
the population of leaf folder as ccnpered to decemethsin 
0.004% and control (8.75 larvae/25 plants). 

1$ days after the treatments the monocrotcpIoe 0.04% 

,followed by other insecticides except deanmetArin 0,,04% were 
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significantly most effective (0.75 larvae to 1.60 lervee/2!3 

plants) as cos ared to control (3.25 larvae/25 plants). 

Decamethrin was at par with Control. 

Taking into consideration the average larval popula-

tion in different treatments and different time intervals it 

WS5 seen that differences in average larval population among 

different treatments and that of time interval were signifi-

cant. All  insecticidal treatments proved to be significantly 

superior to control in reducing the larval population. Mono-

crotopos 0.04% followed by Cypermethrin 0.009% were the moat 

effective treatments. The average larval population was sig-

nificantly highest at 24 hours after the treatments (4.21 

larvae/25 plants) as compared to that at 15 days after treat- 

ts (1.48 larvac/25 plants). Ths population showed decrea-

sing trend  at different time intervals. The decrease in 

population was, however1  significant only after 7 days. 

4.3.3. Qirdle beetle, Obarea bii (Swedr) 

The data an average plant damage by girdle beetle in 

different treatments are tabulated in table••®, 

prom the table it is clear that the differences in 

percentage plant damage was not significant at 24 hours 

before aind 24 hour's after the treatment but the saran were 
2s 

significant at 72 hours, 7 and 31 days after treatment. in 



Table-8: Average per cent plant infestation by Girdle beetle/25 plants (Aoarace of 4 replications). 

S.Vo.X 
x 

Treatment X 72 hoursX 
x 	x 

7 days X IS daps X 21 days X 	:total X 	ttcan x x x X 
1. = envaler'ate 26 29 31 33 119 29.75 (30.60)* (32.36)* (33.73)* (35.03*) (131.72) (32.93) 
2. aecamethiocs 24 28 30 30 112 20.00 

(29.13) (31.92) (33.10) (33.00) (127.15) (31.78) 
3. Cypezmethriu 19 22 25 26 92 23.00 

(26.83) (27.85) (29.83) (30.48) (114.99) (28.74) 
4• Mcsaccrotophos 18 21 22 23 84 21.00 

(24.93) (27.04) (27.85) (20.48) (100.30) (27.07) 
S. - ulosulfan 19 22 26 27 94 23.50 

(25.60) (27.65) (30,97) (31.26) (115.16) (20.79) 
6. Dlmethoate 18 22 20 28 96 24.00 

(24.93) (27.65) (31.92) (31.92) (1.5.x2) (29.15 
7. Trizophos 23 26 29 30 108 27.00 

(28.63) (30.50) (32.36) (33.00) (114.98) (220.74) 
8. Control 30 36 40 54 160 40.00 

(33.20) (36.05) (39.22) (47.16) (156.43) (39.40) 

M  22.12 25.75 28.87 31.37 
(27.99) (29.62) (31.13) (33.79) 

s.EA ± Sig 1.64 2.07 1.90 2.06 
C.D. at 5% 4.81 6.12 5.61 6.09 

* Angular transformed values 
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Pro-treatment Qbeoryations the plant damage was equally die-

tribnted in the crop as is evident from its nonsignificance. 

72 hours after the treatment, monocrotophos 0.04% with 

18.00 per cent plant damage proved to be significantly most 

effective followed by dimethoato 0.03•;x, andosulfan 0.07%, and 

CYPermethrin 0.009,' as compared to fenvalerate 0.02% and con-

trol (26 per cant to 30 per cent). 

At 7 days. monocrotopho 0.04% was significantly most 

effective in reducing the plant damage (21 per cent) followed 

by endonulfan 0.07%, dimethoate 0.03%, cypermethrin 0.009% 

and triaophos 0.07% in reducing the plant damage as compared 

to decamethria, fe'►valerate and control (29 per cent to 36 

per cent) . 

At 15 days, monocrotophos 0.04° again proved to be 

significantly most effective (22 per cant plant) followed by 

cype~mathrin 0.009%, andosulfan 0.07%, dimethoate 0.03% and 

trizophos 0.07% in reducing the plant damage as compared to 

decamethrin, fenval.erate and control (28 to 36 per cent). 

At 21 days after the treatment, monocrotophos 0.04% 

again proved td be significantly most effective (23 per cent) 

as compared to fenvalerate and control (33 to 54 par cant 

plant). 
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Taking into consideration the average plant damage in 

different treatments and different time intervals, it was 

seen that differences in average plant damage among different 

treatments and that of time interval were significant. All 

insecticidal treatments proved to be significantly superior 

to control in reducing the Plant damage. Monocrotophos 0.04% 

followed by 	.€t in c,•LL5% :ar© the most effective treat- 

ments (21 per cent to 23.00 per cent) as coApared to control 

(40 per cent). 

The average per cent plant damage was significantly 

highest at i5 and 21 days after the treatments (28.87 per 
cent and 31.37 per cent respectively). The plant infestation 

was thus,  low which subsequently increased with time end was 

highest at 21 days after treatment. 

4.3.4. stemflY. MelAA09vz_  viueoU(Tryon.) 

The data on average plant damage and average per cent 

stem length tunnelled and yield are tabulated in table-9. 

yrce the table it is clear that differences in the 

percentage plant damage by stamtly among different treatments 

Were significant. Monocrotophos 0.04% and dimethoate 0.03% 
with 12.50 and 17.50 per cant plant damage respectively were 

significantly most effective in reducing the plant infesta-

tion by steefly as  compared to control with 40 per cent plant 
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infestation. The differences in per cent stem tunnelled and 

yield of 10 observed plants among different treatments were 

also found to be significant. 

Table-91 Average per cent plant infestation, the per cent 
length tunnelled by stemfly and yield of soybean 
in g/10 plants. 

Treatment X 'arcentago Xstem length~.yXYi0ld in c~/10 
Y 	 Yplant damage 	> > ,,a 	V plants 

1..penvalerate 27.50 56.90 59.30 (28.60) (49.05) 

2.  Decemethrin 30.00 67.80 60.90 
(31.72) (53.89) 

3.  Cypexmethrin 25.00 46.90 60.37 (29.36) (43.20) 

4.  Monocrotophos 12.50 45.70 75.02 (17.09) (42.00) 

5• EfldO5Ulf fl 
 (222.5) 

59.12 66.52 

6.  Dimethoate (217.50 
(449825 
70,97 

7.  Triaophos 25.00 
(566.15 64.55 

a. control 40.00 73.57 50„20 
(39.16) (59.11) 

Sig. Sig. Sig. Sig. 
8,ZM .t 4.06 3.34 3.76 

C+D. at 5% 	11.97 	9.85 	11.09 
Figures in parentheses are Angular transformed values. 
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The stem length tunnelled by otoiafly was significantly 

lowest In monocrotophos 0.04% followed by cypermethrin 0.0093, 

(42.00 per cent to 46.90 per cent) as compared to endosulfan 
0.07%, decamethrin 0.0045'., trizophos 0.07% and control (39.12 
to 73.57 per cent). Next in order of superiority were dime- 

thoate 0.03%  and fenvalerate 0.02% which also recorded ®igni-

ficantly lowest stem tunnelling as compared to control. 

monocrotophos 0.04;, with 75.02 g followed by dimethoate 0.03%, 
endosulfan 0.07% and trizophos 0.07>% gave the highest yield 
as co rparod to control (50.29 g) . 

mss, taking into consideration all the parameters 
i.e. plant damage, stem length tunnelling and yield, monocro-

tophos 0.04% registered its superiority. 

4.4.  Correlation etudias 

The correlation between tunnel length by stefly 
Melanaaramy phssooli Tryon. and yield was found to be non.. 
significant Cr ®0.l  712). it means that tunnel length did 
not affect the yield o:2 soybean. 

The correlation between different :.,eta_rity crou"e 

(early„ msdLW end  late) and population of leaf miner, leaf 

folder, and POW cent Plant damage by eterfly were fourd to be 
nonsignificant axeept that in between maturity gr p and 

plant damage by  girdle beetle. it was found that plant 
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damaged by girdle beetle was 27.49 per cent in maturity 

groups of 93 days.~iith increase in maturity, there was a 

progressive reduction in plant damage and it was lowest that 

is 20.93 per cent in longest maturity group of 114.20 days. 

It is thus soon that there was a very 	errelation bet- 

ween different maturity groups and plant damage by girdle 

beetle Cr n -0.927). 

The regression equation being y b 56.572 - 0.3200 x. 

It shows that there was a negative correlation with linear 

relationship between different maturity groups and per cent 

plant damage. The regression equation indicates that with 

every increases of one day$ a maturity, there was a reduction 

of 0.32 per cent plant damage. 

Table-10s Regression Of maturity groups of soybean on per 
cent plant damaged by Oberee brevis sired. 

Maturity X Per cent coefficient of Xcoefficjent of 
s.No,X grnup plant damage correlation X regression b 

w 	X 	Y 	,I 	V 	Cr) 	y 

1. 93.00 	27.49 	-0.927 	-0.3200 
2. 105.11 	21.36 

3. 114.20 	20.93 

The correlations between maturity days among different 

maturity groups SM population of leaf miner„ leaf folder and 

pss cant plant damage by girdle beetle and stwafiy were found 
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to be nonsignificant except that in between maturity days of 

late maturing group and plant damage by girdle beetle which 

was found to be significant. It was found that plant damaged 

by girdle beetle was 28.3 per cent at lit days maturity. As 

the crop maturity increased there was a progressive reduction 

in plant damage and it was lowest i.e. 13.33 per cent at 

longest maturity of 118 days. It is thus seen that there was 

Table-11a Regression of naturlty days of soybean on per cent 
plant damaged by Oberea brevis swell. 

S.No.X t4adaystY Xplaent 
damage' Coefficiont 	X  regressio of 

X tx) 	Cy) 	x 	Cr) 	(b)ion  

1. 111 	26.33 	-0.939 	-1.8042 
2. 112 	22.91 

3. 114 	20.08 

4. 116 	20.00 

5. 118 	13.33 

a significant correlation between maturity days and plant 

damaged by girdle beetle Cr . -0.939). The regression aqua 
Lion being y - 226.93 - 1.8042 x. It shorts that there was a 

negative correlation with linear relationship between matu-

rity days and plant damage. The regression ration indicates 

that with every one day increase in maturity there was a 

decrease of 1.8 per runt plant damage by girdle beetle. 
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DI5U5c3ION 

The findings on the Incidence of different insect 

pests of soybean, susceptibility of different soybean vario-

ties against major Posts, via. leaf miner Stnontorvx 

eubseciyeUa Zeller, leaf folder 	indicate 8., 

girdle beetle, oborea brevis Swede and staafly, Mslenaoro vow 

nhaseoli Tryon and their ahcnicel control have been discussed 

below. 

3.1. Incidence of insect Pests of pgvbean 

Among different insect pests appearing on soybean crop, 

the leaf miner, leaf folder, girdle beetle and stenfly were 

found to be the major poets of soybean. 

5.1.1. Leaf Vie',  stouoL.tervx Ubaeciiyella Zeller 

The population of loaf minor was highest i.e. 10.93 

larvae/20 plants at vegetative stage of crop which subsequen- 

tly decreased during flowering and podding stage and was 

lowest in maturity stage. 

The present findings confirm the findings of Dutt 

(1915), Fletcher (1920), Vander lean (1953) and made  
(i971.-72) who also reported the leaf miner Staeootorvx 

Lbeecivella Zeller to be serious pest of soybean at 	, 

shtra, jave and tumetra and Jabalpur, respocti sly. 
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3.1.1. Leaf folder, Lrmrot om i  indleota F. 

Leaf folder was aleo a mojor post. The population of 

leaf folder aae found to be high in vegetative stage i.e. 

9„51 larvao/20 plants which aUbOwNeitly decreased during  
flowering and podding stage and was lowest at maturity stage. 

The prneont findings confirm the findings of Fletcher 

(1914), Plank (1946), Gangrade (1971) and IIhattacharJee  (1977) 
who also reported the leaf folder Loeroeoma indicata F. to be 
e serious pest of soybean at South XndLa, Puertorioo, Jabalpur 

and Delhi, tovP0&Av iy The present findings era also in 
accordance with that of ©angrade (1971) who reported the 

appeaaace of leaf folder I,sxcossoa ioLtaa  F. from August 
to end of &.pteabor. but low population i.e, about 4 to 5 
larvse/100 plants in xharif season Maw reported by him, 

5.1.3, curdle beetle, Qbxea brevisawed. 

P3xrdle beetle was also rccortlod to be a major past of 

soybean ceasing 27.75% plant dmaage till maturity. 

The present findings era in accordance with the *And.. 

tugs of Ftathi (1940). Ayyax (1940) and RQPO0r (1971) who 

also reported the girdle beetle 0b9 	rovj Swed. to be  a 

glass post of soybean at :,oath India and Janalpur u . 
'ly. The preS+nt findings also confirm the f ting of 
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Kapoorel ci. (1971). who reported plant damage by girdle 

beetle to vary from I per cent to 29.4 par cent. 

5.1.4. stemfly, Melanac7romv3a phas©oli Tryon 

The stamfly has also been recorded as a major pest of 

soybean. The plant damage by steefly was as high as 25.52 

per cent till maturity stage of crop. 

The present findings confirm the findings of Chewsepong 

(1949). Singh (1968) and Gangrade (1973) who also reported 

atemfly Helancrom2aap ea olI Bryon to be a serious pest of 

soybean at pantnagar and Jabalpur respectively. But Singh 

(1968) and Gangue (1973) reported still more plant infesta-

tion i.e. 60 to 100 per cent and 95 per cent plants respeeti-

veiy as compared to that of present findings. 

5.1.5, other insect nests 

g other insect pests appearing on soybean crop, 

the tobacco caterpillar t3nodontexa liture F., green semiloo- 

per i'ius g he cea rb.• green bug nzara viridula L., gram 
Pod borer del thin ariniora Hb.• Jaaaid 	eaa Sep, a d 

~►phi4s A h crmc  igra appeared in low numbers and thus were 

the minor pests. Their population was very low i.e. 0.73. 

0.11, 0.18, 0.15. 0.08, 0.06/20 plants respectively only 

during v. etative stage Of crop which aubaegaentiy decreased 
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during flowering, podding and maturity stages except that of 

green bug, the population of which was more at maturity stage 

of crop. 

The present findings do not support the findings of 

Sonen (1937), Singh (1969) who reported the tobacco cater-

pillar spodoatera litura F. and Snodoptera littoralis as 

serious pests of soybean crop and also that of Singh and 

Chibber (1969) who reported green semilooper Plusia 

orichalcea Fb. to be serious post at Pant Nagar. The present 

findings are not in accordance with that of Isley (1936), 

Sbehegolev (1939) who reported the gram pod borer Heliothis 

sp. to be a serious pest of soybean crop at Arkansas and 

North Caucasus but confirm the findings of Gengrade (1971.72) 

who reported this to be a sporadic pest at Jabalpur. 

The present findings do not confirm the findings of 

Flint (1930). AYyar (1940), Kretssotmar (1949) who reported 

the leaf hopper jas°idsPMporaGp sp. to be a serious post of 

soybean at U.S.A. 

The present findings also confirm the findings of Rhan 

and Rao (1950) who reported the two species of aphids via., 

^rw cso Sulu and JpJ4a c ccivora Koch on cotyledonous 

lS Ves of soy n crop, 

The present findings also confirm the findings of Todd 

e„t fit. (1973) Who reported the green bug 	gtriduls  L. 
to feed on developing pods and seeds of soybean. 
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5.2. varietal sueceptib  i  iy 

5.2.1. Leaf miner, StOmoptezyx subs  ee~la Zeller 

The population of leaf miner anong 20 different varie-

ties varied from 5.66 larvae/20 plants in Jw-2 to 11.06 

larvae/20 plants in JS 78-77. 

Taking into consideration the average larval popula-

tion of leaf miner in all three observations taken together 

and also that of each observation individually the varieties 

found In different susceptibility groups weres 

J3-2, JS 78-67, JS 71-5 and Pb-i - Least Susceptible 

JS 76-188, Cocker-Stuart, JS 70-77 and JS 78-80 - NWst susce-

ptible. 

Kalitur, is 75-19, JS 72-280, is 75-46, T-49, JS 72-44, lnkur, 

JS 72-185, Bragg, as 76-259, J5 78-72 and Jo 76.205 - Interme•. 

diate in susceptibility. 

The present findings confirm the findings of Ja)dmla 

(1980-81) and Thombre (1983) in respect of least susce-

ptibility of JS-2 to leaf miner while they do not support the 

findings of Hhattecharya (1982-83) and nichoo (1982-83) who 

Parted the Js-2 to be moderately susceptible. The present 

findings are also in ascendance with Jakhnolaate• (1980-81) 
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who reported the varieties I•b-1 and JS 71-S to be least sus-

ceptible and JS 72-44, Ankur and Bragg to be intermediate in 

susceptibility. The present findings, however, do not sup-

port the findings of J'akhwoia of . (1980-91) in respect of 

varieties is 76-188, T-49, is 72-200 and Kaiitur, who repor-
ted the variety js 76-188 to be intermediate in susceptibi-

lity and varieties Ju 72-280, Kalitur,, T-49 to be most susce-

ptible. present findings regarding susceptibility of JS 72-44 

confirm that of OLchoo (1982-83) who also reported it to be 

intermediate in susceptibility. on the other hand, Dhatta-

charym (1980-81). 1hattacharjee (1982-83) reported ,7s 72-44 
to be least susceptible. while Thombre (1983) J 72-44 to be 

most susceptible. As regards the variety its 75-46 the pre-

sent findings do not su?sport the findings of 8hattacharya 

(1980-81) and Kewathaker (1901-82) who reported it to be 

least susceptible 

5.2.2. Leaf folder, i,am  rosan indicate F. 
The  population of leaf folder among 20 different v ie- 

ties varied from 2.83 larvee/20  plants in TS-2 to 9.26 larvae/ 

20 plants in J 72-80. Taking into —wide ction the average 

lazy 	opulation of leaf folder of all three observation 

taken together and also that of each observation individually 

the varieties found under different susceptibility grasp.  

wares 
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Js-2, Pb-1 and JS 75-46 - Least susceptible. 

JS 76-259, is 78-80 and JS 78-72 - Most susceptible. 

is 72-44, is 71-5, is 78-67, Bragg, JS 75-19, Cooker-Stuart, 
T-49, Js 78-77, is 72-280, Kalitur, JS 72-105, JS 76-188, 

Ankur and is 76-205 - Intermediate in susceptibility. 

The present findings confirm the findings of Gangrade 
(1970) who reported the number of larvae of leaf folder 
Lamm,_ rosems  indica P. per 100 plants to range from 2.85 to 
14.47 although incidence reported by him was slightly lower. 

5.2.3. Girdle beetle, Oberea brevis Swed. 

The average per cent plant damage by girdle beetle 
among different varieties varied from 12.58 per cent in 

J: 72-280 to 42.91 per cent in is 78-72. Taking into consi-

deration the average plant infestation by girdle beetle of 

all threes observations taken together and also that of each 

observation individually the varieties found under different 

susceptibility groups yes 

Js 72-280, T-49, Pb-1, J0-2 — Least susceptible 

is 71,.6, 38 78-77 and JS 78-72 — Most susceptible 

Js 72-44,  Js 76-188, is 76-205. Ankur, Kalitur, Draw, Cocker. 
Stuart, is 75-19, JS 78-67♦ is 78-80♦ JS 72-185, is 76+259, 
JS 75-46 -- Thter?fledinte in susceptibility. 
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The present findings confirm the findings of 13ichoo 

(1983) who reported the varieties is 78-80 and is 72-44 to be 

intermediate in susceptibility but confirm his findings regar-

ding varieties JS-2, J: 78-82, which were reported to be 

intermediate in susceptibility. 

5.2.4. stemfly.  Melenaarowaa  JaseoU Tryon 

The per cent plant damage varied from 7.50 per cent in 

Kalitur to 30 per cent in is 75-46 while atom tunnelled 

varied from 45.70 per cent in Ie litur to 69.77 per cent in 

Js 78-67. Taking into consideration the plant damage and per 

cent stem length tunnelled by atemfly, the varieties found in 

different susceptibility group wares 

Kalitur -- Least susceptible. 

JO 79••19, nb-1, aragg, is 75-46 and JS 78-80 -- Most susce-

ptible. 

J5-2, is  78-67, is 78-72, 38 76-188, Cocker-stuart, Ankur, 
is 76-259, D-49, JS 76-205, is 71-5, is 78-77, Js 72-105, 
Js 72-280  and Js 72-44 -- Moderately susceptible, 

The present findings confirm the findings of Rawat 

gl. (1961-68) and  Gangrade (1970) who reported the plant 

infestation by •tenfly to vary uses 2.97 per cent to 32.98 
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per cent in five different varieties and 67.05 per cent to 

86,20 per cent among 20 different varieties of soybean. 

The present findings also confirm the findings of 

Bechar at A. (1980) who reported the Kalitur variety to be 
least susceptible. The present findings, however, do not 

confirm the findings of Revit et all. (1968) who reported Pb-1 

and Bragg varieties to be Moderately susceptible. 

As regards tunnel length made by stemfly, no work on 

varietal differences seems to have been done elsewhere as is 

evident from the literature. 

5.3. 	IJ COntr01 

5.3.1. 	f miner. St0moDtervx subeeciyella Zeller 

,ng  all insecticidal treatments the trizophos 0.07% 
followed by dimethoate 0.03.'. were found to be significantly 

most effective in reducing the leaf miner population upto the 

15 days after the treatment. The average larval population 

of leaf miner was highest at 72 hours after treatment (6.87 

lervae/25 plants) as compared to that of at 15 days after 

treatment (3.15  lervae/35 plants). 	doeulfan 0.07% stood 
third in order of superiority at 72 hours after treatment. 
ant owgyeae (2973) reported the endosulfan 0.07% to be most 
effective against leaf miner even upto 72 hours after the 

treatment. 
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5.3.2. Leaf folder. Lamprosema indicat_ F. 

Among all insecticidal treatments, monocrotophos 0.04"5 

followed by cypormethrin 0.009Y. were found to be significan-

tly most effective in reducing the leaf folder population 

even upto 15 days after the treatment. The average larval 

population was significantly highest at 24 hours after the 

treatment (4.21 larvae/25 plants) as compared to that at 15 

days after the treatments (1.48 larva®/25 plants). 

The  present findings also confirm the findings of 

Xawat (1977-79) and Thombre (1983) who reported the monocro-

tophos 0.04: to give complete protection to crop against leaf 

folder even upto 7 days after the treatment. Effectiveness 

of cypezmethrin 0.01% against leaf folder has been reported 

by Thombre (1983) also. 

5.3.3. Girdle beetle. 0 	brey's Swed. 

Ong all insecticidal treatments the monocrotophos 

0.04% followed by 	-0 °9% proved significantly most 

effective in reducing the plant damage by girdle beetle (21 

to  24 	fit) as compared to control (40 per cent). The 

average per  cent plant damage was highest at 15 and 21 days 

efter the t.rent1t. sndosulfen 0.07% was also found to be 

equally affec ive in reducing girdle beetle damVe. 
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The present findings confirm the findings of Kapoor 

e, ,,t al. (1971) who reported endoeulfan 0.05% to be most effe-

ctive against girdle beetle. But the findings do not confirm 

those of aengrade (1973) in part, who reported endoaulfan 

0.05% and dimgithoato 0.03;, to be significantly most effective 

than monocrotophos 0.04%. 

5.3.4. stemfly, Melanearccnrra nhanooU Tryon 

Among all insecticidal treatments the monocrotophos 

0.04x. followed by dimethoate 0.03% proved most effective 

against staanfly. Monocrotophos treated plots recorded not 

only least per cent plant damage (12.50 per cent/10 plants) 

and stem length tunnelling (45.70 per cent,/10 plants) but 

also recorded highest yield (75.02 g/10 plants) as compared 

to other insecticidal treatments and control. Endosulfan 

0.07% stood third in order of superiority. 

The present findings confirm the findings of Gangrade 

(1972-73) and Kapoor (1973) who reported monocrotophos 0.04%, 

dimsthoate 0.037 and endosulfen 0.07% respectively to be most 

effective against stenfly. As against present findings, the 

average 'ength of stein tunnelled reported by Gangrade 
(1972.73) was VesY high while reduction in stem tunnelling in 

dimethoate treated plot was also very high as ~eeng>ared to 

Present findings. 
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As regards the yield, the present findings confirm the 

findings of shrivastave (1971) and Kapoor et ait. (1971). The 

former reported the mixture of dimethoate 0.03°5 and dianinon 

0.03% in the ratio of 111 to give an average increase of 

42.06 per cent yield over the check plot. while Kapoor Fst al. 

(1971) found the nonocrotophos 0.04% and dimethoate 0.03.5- to 

give highest yield. 

Tho nrcDont findings do not support the findings of 

Gengrade (1971) who reported differences in yield among inse-

cticidal treatments and check plots to be nonsignificant. 

5.4. Corr,a  utio' studs 

The correlation between the tunnel length and yield 

angng  different varieties were found to be nonsignificant. 

Tines, the infestation of stamfly (tunnel length) did not seem 

to affect  the yield. 

gangrade (1970) on the other hand reported the correla-

tion between the average tunnel length and yield to be nega-

tive. 

The  present findings support the findings of Bhattaczhe-

rye and aathore (1979) who reported that the tunnel length made 

by stedly failed to show direct lose in the yield of soybean. 
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SUMMARY 

6.1.  Incidence of insect pests of soybean 

Fortnightly survey of soybean atop grown at J.N.K.V.V. 

Research Farm revealed that leaf miner,  ;tcmontervx 	seci- 

vella  zeilorl leaf folder,  Lanmrosema  indicate F. and girdle 

berme, p 	s brovis Sired. and stomfly,  Melanepram, a 

phaeooli  Tryon were the major pests causing losses on soybean 

Crop. The incidence of first two was higher during vegeta-

tive stage but that of other two was higher from vegetative 

through maturity stage of crop. 

6.2.  Var  etCl aosgQa4bi1ij 

Twenty varieties of soybean wore tested for their sue-

Ceptibility to above-mentioned four major pests, 

6.2.1, Lsaf miner, Stcmortorvx eubse  civella  teller 
The moieties J5-2, J5 78-67• is 71-5 and Pb-i were 

found to  be least susceptible while Js 76-188, Cockw.•eteaort, 

J5 78-77 and is 78-60 were found to be most susceptible 

against leaf miner. Rost of the varieties were found to be 

moderately suuclptible. 
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6.2.2. Leaf folder, Lamnroeea indicate 1. 

The 

 

varieties Jc-2, r 'r1 and J 75-46 were found to be 

least susceptible while is 76-259, 33 78-80 and JS 78-72 were 

most susceptible against leaf folder. fleet of the varieties 

were found to be moderately susceptible. 

6.2.3. Girdle beetle, Oberea brevis awed. 

JS 72-280, T»49, Pb..l and Jw~-2 wore found to be least 

susceptible while is 71-5, is 78-77 and JS 78-72 were most 

suseeroiblo against girdle beetle. Rost of the v rieties 
were found to be moderately susceptible. 

6.2.4. stemflY' fleleneqromvaa Ehrio0ltl Tryon 

Ralitur was least susceptible while is 75-19, tlbri, 

Bragg, JS 75-4$ and Js 78-80 were found to be most suscepti-

ble against .t°iifly` nest of the varieties were found to be 

intermediate fn susceptibility. Taking the overall picture 

of Pests incidence in different varieties and their yield 

rocoret, J.:'-2, Pb"1 aocoed to be moot Promising varietloa. 

6.3. _,,.rot. e0»tssl 

5av, u modern insecticides were evaluated against these 

major pests no 
as to find most effective insecticid.5 a2ainet 

theme major pests. 
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6.3.1. Loaf folder, Lamoroeam indicate F. 

Among insecticidal treatments, monocrotophoe 0.04% 

followed by eypermethrin 0.009% were found to be significan.. 

tly most effective in reducing the leaf miner population even 

upto 15 days after the treatment. 

6.3.2. Leaf miner, tOMPt®rvx submivolla zo13.er 

Among all insecticidal trontetents the trizophos 0.07r 

followed by dimethoate 0.03% was found to be significantly 

most effective in reducing the leaf miner population upto 15 

days after the treatments. andosulfan 0.07% stood third in 

order of superiority. 

6.3.3. Girdle beetle, Oberea brevie sued. 

Ong all insecticidal treatments the monoerotophos 

0.04% followed by 	o•oa9 / proved significantly most 

effective in reducing the plant d'mage by girdle beetle as 

cCflT&EGd to control. 

6.3.4. Stemfly. Melanaaranvza pheanoli Tryon 

Among all insecticidal treatments the monoarotoptios 

0,04% followed by dimetho4te 0.03% proved most effective 
against stemfly. Maeocrotephos 0,04; followed by diwetlhoate 

0.03% gave highest yield. 
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6.4. Correlation Studies 

The correlation between the tunnel length by stemfly 

Melnnagraayza phaseoli Tryon and yield was found to be non-

significant Cr = 0.211). 

The correlation between different maturity groups 

(early, medium and late) and leaf miner, leaf folder and per 

cent plant damage by stemfly were found to be nonsignificant 

except that in between maturity groups and plant damage by 

girdle beetle Cr = -0.927). The regression equation being 

y = 36.572 - 0.3200 x. It shows that there was a negative 

correlation with linear relationship between different matu-

rity groups and per cent plant damage. The regression equa-

tion indicates that with every increases of one day's matu-

rity there was a reduction of 0.32 per cent plant damage. 

The correlation between maturity days of only late 

maturing varieties of soybean and per cent plant damaged by 

girdle beetle oberea brevis ,wed. was found to be significant 

Cr ® -0.939). The regression equation being y ® 226.92 -

1.8042 x. it shows that there was a negative correlation 

with linear relationship between maturity days and plant 

damage. The plant damage decreased by 1.8 per cent with 

increase of one day's maturity. 
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The population of leaf miner and leaf folder and plant 

damage by stamfly in all maturity groups and by girdle beetle 

in early and medium maturity groups wore not found to be 

correlated. 

-io0os- 
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APPENDICES 

Appendix-1a Analysis of variance for Average population of 
leaf miner. 

	

S.No.X Source Of Xd.f.X 	S.S. 	X M.S.S. XP caiX F  
variation y 	y 	y 	y 	y % 

1.  Replication 3 1.0941 	0,3647 

2.  Treatment 19 14.884225 	0.7833 	4.58 

3.  !rror 57 9.8264 	0.1723 

Total 79  

S.Em +=m00.20 C.D. at 5%= 0.59 

Appendix-2: Analysis of variance for Average population of 
leaf miner. 

	

Source of Xd.f.X 	S.S. 	X M.S.S. 	XF CaiX  
S.No.X variation X 	X 	 X 	 X 	x 

1.  Replication 3 1.5013 	0.5004 

2.  Treatment 19 8.395025 	0.4418 	2.009 

3.  Error 57 12.533975 	0.21989 

Total 79  

S.Em + a 0.23 C.D. at 5% a 0.66 

Append 3s Analysis of variance for Average population of leaf miner. 

S.No.XSource of Xd.f.X 	5.S. 	X M.S.S. 
variation x 	X 	X 

1. Replication 3 0.389145 	0.129715 

2. Treatment 	19 12.264615 0.645506 3.58 

3. .Err0r 	57 10.25073 	0.1798373 

Total 	79 

8.Em + m 0.21 	C.D. at 5% - 0.63 
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Appendix-4s Analysis of variance for Average larval popula-
tion of leaf folder. 

X Source of 	 Xr calX variation Xd.f.X S.S. 	X M.S.S. Y 	v_.. 

1.  Replication 3 0.70566 	0.23522 
2.  Treatment 19 24.865475 	1.30870 	7.01 
3.  Error 57 10.638065 	0.1866327 

Total 79 

S.Frn + e 0.21 C.D. at 5% m 0.61 

Appendix-5s Analysis for variance for Average population of 
leaf folder. 

A Source of 	 F ,S.No.X 	Xd.frX 	S.S. 	X 	M.S.S. 	XF CalX variation Y 	Y 	r 	Y 	Y 5, 

1. Replication 3 	1.80495 	0.60165 

2. Treatment 19 	5.992479 	0.31539 	1.42 
3, 	Error 57 	12.656873 	0.22205 

Total 79  

S, + a 0.23 N.Sig. 

Appendix-6s Analysis of variance for Average population of 
leaf folder. 

	

Source of Xd.f.X 	S.S. 	X M.S.S. 	XF calX-- - 
S.No.X variation y 	Y 	Y 	X 	X 

1. Replication 3 3.075865 	2.0252 

2. Treatment 	19 12.106815 	0.5845 	4.33 
3. Error 	57 7.69211 	1.13944 

S.Em+=0.18 	C.D. at 5%x0.52 
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Appendix-7s 	Analysis of variance for percentage plant damage 
by girdle beetle. 

	

S.No.X Source of Xd.f.X 	H.S. X variation X 	X S X 	M.I.5. XF cal  

1. Replication 	3 	849.865 283.28 
2. Treatment 	19 	3153.328 165.96 2.23 
3. Error 	57 	4231.1869 74.23 

Total 	79 

5 • E M ± X2.25 

Appendix-8s 	Analysis of variance for per cent plant damage 
by girdle beetle. 

	

Source of 	d~ 	S~ 
N 	X variation 	X 	f X 	S• x 	M. S. S, 	... F. XF calX X 	 5°s 

1. Replication 	3 	563.216 187.738 

2. Treatment 	19 	3724.497 196.026 	4.21 

3. Error 	57 	2654.017 46.561 

S • ~%m -~. 0 3.41 	 C.D. 5% = 9.71 

Appendix 9= 	Analysis for variance for per cent plant damage 
by girdle beetle. 

	

S.No.X Source of 	Xd.f.X 	S.S. 

	

X variation 	X 	X 
X 	M.S.S. 	XF calX----  
X 	X 	X 	w 

1. Replication 	3 	1006.7472 335.58 

2. Treatment 	19 	2489.9584 131.05 	3.093 

3. Error 	57 	2474.7654 42.36 

Total 	79 

5.n # Q 3.25 C.D. at 5% a 8.18 



Appendix-10: Analysis of variance for per cent plant damage 
by stomfly. 

S.rao.X 

 

	

Xourceoff Xd.f.X 	S.S. 	X M.S.S. 	XF caiX variation y 	Y 	Y 	Y 	Y 

1. Replication 3 306.93 	102.31 

2. Treatment 	19 4885.398 	257.12 1.67 

3. Error 	57 8744.976 	153.42 

Total 	79  

S.Em + = 6.19 

	

	C.D. at 5% = 17.65 

Appendix-1 is Analysis of variance for per cent stem tunne-
lled length by stemfly. 

	

S.No source of Xd.f.X 	S.s. 	X 11.3.5. 	XF calX F  
„ variation I X 	 X 	X  50, 

1.  Replication 3 	43.72 14.57 

2.  Treatment 19 	1675.08 88.163 	2.49 

3.  Error 57 	2012.909 35.37 

Total 79  

5. 	1+ = 2.98 C.D. at 5% a 8.49 

Appendix-12s Analysis of variance for yield of soybean 
varieties. 

S.No.X
source of Xd.f.X 	S.s. 	X M.S.S. 
variation y 	I 	 X 

1. Replication 3 649.297 	92.757 

2. Treatment 	19 6550.77 	344.78 	2.65 

3. Error 	57 7392.89 	129.69 

Total 	79  

S.nm 	5.69 	C.D. at 5% - 16.79 
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Appendix-13s Analysis of variance for average population of 
leaf miner. 

	

S.NO.X source of Xd.f.X 	S.S. 	r 
Y variation y 	Y 	Y M.S.S.M.s.s. Y_ cal Y-~-- 

1. Replication 3 2.5510378 0.85034 

2. Treatment 	7 0.964175 	0.1370 	0.901 
3. Error 	21 3.209340 	0.1528 

Total 	31 

Nonsignificant. SEo1 } 

Appendix-14: Analysis of variance for average population of 
leaf miner. 

A Source of 	 r . 

	

sNO.X 	Xa.f.X 	S.S. 	X 	M.S.S. 	XT°' ca1X „ variation y 	y 	 Y 

1. Replication 3 2.1243075 0.7081025 

2. Treatment 	7 0.627495 	0.0896421 0.8200 

3. Error 	21 2,2956 	0.1093 

Total 	31 5.04742 

Nonsignificant. S.tm :t= 0.16 

APpondix-15s znalysis of variance for average population of 
leaf minor. 

A source of 	 r 

	

:a.N©.J( 	Xc3.f.X 	5.5. 	X ILI'S.u. 	XF Cd1X~ 
„ variation Y 	1( 	X 	X 	X 

1. Replication 3 0.190775 0,0635 

2. Treatment 7 3.6642 0.52845 	2.55 

3. Error 21 4.303775 0,20494 

Total 31 8.13875 

8,Em ± ® 0.226 C.D. at 5% a 0.66 
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Appendix-16: Analysis of variance for average population of 
leaf miner. 

S.NO.X variation Yd.f.y 	S. S. 	V 	XF calf--F  

1. Replication 3 0.613275 0.204425 

2. Treatment 7 4.4698 0.63859 	4.63 
3. Error 21 2.890125 0.13762 

Total 31 7.9732 

S.I:m + a 0.19 C.D. at 5% = 0.54 

Appendix-17s Analysis of variance for average population of 
leaf miner. 

	

^ 	 F 

	

S.NO.X source of Xd.f.X 	S.S. 	X M.S.S. 	XF cafl 

	

., variation Y 	T 	Y 	x 	x 

1.  Replication 3 0.0826625 0.2942 

2.  Treatment 7 6.966325 0.99518 	11.9 

3, Error 21 1.7441125 0.08305 

Total 31 9.593100 

S.'Em + = 0.14 C.D. at 5% = 0.42 

Appendix-18s Analysis of variance for average population of leaf miner. 

	

S.No.X source of X^d.f.X 	S.S. 	X M.S.S. 	XP caiX- 
., variation T 	X  

1. 	Replication 3 0.0196 	0.2732 

2, 	Treatment 7 0.4256 	0.0608 	0.082 

3. Error 21 1.5484 	0.7374 

Total 31 2.7936 

Nonsignificant S• Emit = 3°`l' 
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Appendix-19i Analysis of variance for average population of 
leaf folder. 

S.No.X var  r e of Xd.f.X 	S.S. 	Y M.S.S. XF calX  

1. Replication 3 2.0051095 	0,6883 

2. Treatment 	7 0.283572 	0.0405 0.332 

3. Error 	21 2.5568155 	0.1217 

Total 	31 

Nonsignificant s.m = 0.1 ' 

Appendix-20z Analysis of variance for average population of 
leaf folder. 

Z  source of Xd.f.X 	S.S.  s.P,o.X variation Y 	Y 	X 
M.S.S.M.s.S.F calX 

1. Replication 3 0.30554 	0.10184 

2. Treatment 	7 2.01354 	0.28764 4.56 

3. Error 	21 1.3247 	0.06297 

Total 	31 

:.Zil 1 0 0.12 	C.D. at 5% a  0.36 

Appendix -21s Analysis of variance for average population of leaf folder. 

A 	A 	^ 	 ^ 
S.No.X source of Xd.f. 	5.5. 	X 14.8.8. 	XF ca1X 

„ variation 	 X 	X 

1. Replication 3 1.01104 	0.33701 

2. Treatment 	7 0.90074 	0.12867 2.54 

3. Error 	10 2,06321 	0,05062 

Total 	31  

5.tn ± - 0.12 	 C.A. at 5% 0.3Z 
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Appendix-22s Analysis of variance for average population of 
leaf folder. 

^ source of 	 ^ S.No.X 	Xd.f.X 	S.S. 	X M.S.S. 	IF calX variation y 	Y 	Y 	v 

1.  Replication 3 	0.88266 0.295 
2.  Treatment 7 	6.96632 0.996 	11.86 
3.  Error 21 	1.74411 0.084 

Total 31 

S.I n + = 0.14 C.D. at 	o m 0.41 

Appendix-23s Analysis of variance for average population of 
leaf folder. 

	

S.NO.X Source of Xd.f.X 	S.S. 	X M.S.S. IF calX-T' 
variation Y 	Y 	Y 	Y 	Y 

1. Replication 3 	0.38775 0.12924 

2, Treatment 7 	1.38112 0.19730 	2.69 

3. Error 21 	1.53899 0.07328 

Total 31 

S.'lri ± a 0.13 C.D. at 5% = 0,38 

Appendix-24s Analysis of variance for average population of 
leaf folder. 

	

S.No.X Srurce of Xd.f.X 	S.S. 	X M.S.S. 	XF ca1X°~-F 
Y 	Y 	x . variation 	 91" 

1. Replication 3 	0.8196 	0.2732 

2. Treatment 	7 	0.4256 	0.0608 0.082 

3. Error 	21 	1.5484 	0.7374 

Total 	31 

Nonsignificant  
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Appendix-25i Analysis of variance for per cent plant damage 
by girdle beetle. 

a source of " 	X 	S.S. 	c 	XF c~X~ Fr~ 

	

."..P70.X variation Xd.f.v 	u.~ 	V 	M.S..+. 	V 	r 57' 

1. Replication 3 113.26113 27.75371 

2. Treatment 	7 60.3905 	4.2310789 0.0546 
3. i:rror 	21 1627.3184 77.491352 

Total 	31 

Nonsignificant  

Appendix-26i Analysis of variance for per cent plant damage 
by girdle beetle. 

A source of F calX-- -~ S.NO.X 	Xd.f.X 	S. s. 	X 	M.S.S.MsS 	, 
„ variation y 	Y 	X 	° 

1. heplicntion 3 77.28141 	25.7604 

2. Treatment 	7 120.6675 	17.23 	0.486 

3. i::rror 	21 743,68419 35.41 

Total 	31 

Nonsignificant « t= 2'9 

Appa i..27i Analysis of variance for per cent plant damage 
by girdle beetle. 

1. Replication 3 	83.52512 27.841707 

2, Treatment 7 	249.65685 35.66513 	3.29 

3. 8rror 21 	227.59403 10.837811 

Total 31 

5.In + = 1.64 C.D. at 5% + 4.81 
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Appendix-28t Analysis of variance for per cent ¢cant damage 
by girdle beetle. 

	

source of 	 F S.No.X 	Yd.f.y 	S.S. 	j^..S.S. 	TF caly--~ 

	

„ variation 	 1. 

1.  Replication 3 81.4993 	27.156433 

2.  Treatment 7 317.8815 	45.411643 	2.634 

3.  error 21 361.83187 	17.2347 

Total 31 

+ a 2.075 C.D. at 5% - 6.12 

Appendix-291 Analysis
e bvair

ance for per cent plant damage 
by 

A source Of. Xd.f.X 	X P4.S.S. 	XF calX r 
S.NO.X 	 S "S'  X variation X 	Y 	X 	X 	X 

1. Replication 3 123.83541 41.27847 

2. Treatment 	7 325.92217 46.56031 3.215* 

3. Error 	21 304.19412 14.435 

Total 	31 

S.:,m + a 1.903 	 C.D. at S% a Sa61 

Appendix-30$ Analysis of variance for per cent plant damage 
by girdle beetle. 

S.NO. 

1. Replication 3 52.0198 	17.339933 

2. Treatment 	7 921.065 	131.58071 7.710* 

3. Error 	21 358.3966 17.066505 

Total 	31 

S. 	m 2.065 	C.D. at 5% a 6.09 
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Appendix-31s Analysis of variance for per cent plant damage 
by stemfly. 

S.po.X  X  SOLlrC@ Of Xd.f.X 	S.S. 	X M.S.S. XF caiX^- variation  

1. Replication 	3 413.58132 137.87 

2. Treatment 	7 1266.36020 180.9006 	2.74 

3. Error 	21 1388.10650 66.1003 

+ = 4.06 C.D. at S",' = 11.97 

Appendix-32: 	Analysis of variance for per cent stem length 
tunnelled by stenfly. 

S.NO.X Source Of 	Xd.f.X S.S. 	X M.S.S. 	xr calX  
X  variation 	X 

1. Roplicaticn 	3 244.4694 81.48 

2. Treatment 	7 1023.15 146.16 	3.27 

3. Error 	21 937.664 44.65 

Total 	31 

v.:'m ± 	= 3.34 C.D. at 5% = 9.85 

APpendix-33s 	Analysis of variance for yield of soybean/10 
plants. 

r 	source of 	Xd.f.X 

	

X  variation 	X X S.S. M.s.s. 	XF ca1X 	r  
X 	X 

1. roplicatien 	3 296.7387 98,9125 

2. Treatment 	7 1541.7255 220.2465 	3.89 

3. Yzrror 	21 1189.5658 56.6450 

Total 	31 3028.03 

S. 	n + = 3.76 O.L. at 5' 	- 11.09 



88 

Appendix-34: Analysi3 of variance 

X maturity Xby girdle X 	2 	X 	2 	X 
S.No.X aroun 	Xbeetle 	X 	x 	X 	y 	X ' 

1.  93.00 27.49 8649.00 755.7001 2556.57 

2.  105.11 21.36 11048.112 456.2496 2245.1496 

3.  114.20 20.93 13041.640 438.0649 2390.206 

Total 312.31 69.78 32738.752 1650.0146 7191.9256 

r = -0.927 

Appendix-35: AnaiysiG of variance 
°, F1ant 	A 	A 

XMaturity18amego by 	X 	2 X 	2 	X S.No.X  days Xgirdle boetleX x 	X 	y 	X 
v (x) v X- 

1. 111 20.33 12321 802.5889 3144.63 

2. 112 22.91 12544 524.8681 2565.92 

3. 114 20+08 12996 403.2064 2209.12 

4. 116 20.00 13456 400„0000 2320.00 

5. 118 13.33 13925 177.6889 1572.94 

Total 571 104.65 65241 2303.0603 11869.01 

r a 0.939 
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