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INTR ION

Soybean (G max (L.) Merr.), one of the oldest
leguminous crops of the world is & member of the pea family,
38" very nutritious and almost as important as rest of pulses
put together, This crop originated from North East China,
Japan, xorea and the usa.[Stiewtific Oxcp Produchion 1970 ]

Soybesn has dbeen grown for centurics as a minor pulse
crop in india, in hill region of Korthern India and in southe
ern Madhya pradesh and adjoining arees of Maharashtra. Rese-
arch work on thie crop was initiated in 1965 at Jawaharlal
Nehru Krighi Vishwa Vidyalaya, by collection of exotic and
indigenous germpleasm. Thereafter, this work was sugnented
here with the help £Iom USAID and University of Illinois, As
a reslt of varietal exporiments conducted, two varictics
viz, Clark-63 and Bragg have been identified along @f@uitbi® Witk
others for the state. These varieties were introduced for
cultivation in Madhya Pradesh during 1967,

Madhya Pradesh is the largest soybean growing stete of
tha country because of the popularity of this crop among cul-
tivators which is evident from the fact that the crop screage
of the state 8t present is about 7 lakh ha, which is 80 par
cent of total acreage of the country 8nd the area under sop.
bean during the end of 6th Five Year Plan is 1likely to reach



about 18 lakh ha. The total production of the astate during
the year 1977-78 was estimated to be 1.4 lakh tonnes, which
has reached to 8 lakh tomnes during 1981-82, This was due to
the evolution Of new varieties like JS=2, Pbel, Ankur, Bragy,
JS 7244 and J5 72-280, Thess varicties were found suitable
under different agroclimatic zones of the state.

Soybean is . :Nerg¢. _ rich in proteins, vitamins,
minerals, sslte and other food ingredients, It contains
40.9%/proteins, 15,30/ fat, 446% minersl matter, 3.7% fibre,
20,99 carbohydrates, 0,24% calcium, 0.96% phosphorus and
11.5% fron (sources Wealth of India, 19%6). It is the best
of all vegetable proteins and hence regarded as vary suitable
for both diabetic and heart patients.

The new varieties recommended by the brmeders ava vary
responsive to fertilimer but at the same time they are susce-
ptible to insect posts resulting in low productivity whieh is
about 1,1 temnes/ha.

The soybean embodies characteristics of pulscs, olle-
Seeds and vegetables and therefore it is attacked by several
insects, which £ind a tremendous amcunt of foliage, not only
for hiding but 8lso for food and nutriticn,

The varicus pests attacking the crop at Jabalpur can
be broadly classified according to their habits and habitats,



nature of damage and stage of the crop which ara as

followas
Flel
A. Soil 4
(1) Sced corn maggot, Hylema (Dolia) platura Maigen
(3) Ground boetle, dorsograncsum Faber
(3) Black cricket, Gryllus sp.
(4) cut worms, Agrotips Rottenberg
B. Stem borers
(1) stem £1y, © haseol (Tryon.)
(2) Girdle bestle, s (Cberia) ovi (Swdenbord)
C. Lenf defoliators and miners
{1) Bihar hairy caterpillar, i walkey
(2) Tobacco csterpillar, Spodoptera Fabricius
(3) rinsesd catorplller, S sxiqua Hubner
(4) oreen sanilooper, al  Fb,
(3) oram ped dborer, H Hubnsr
(6) Bprown semiloopor, Mocis undate Fabricius
(7) Brown caterpiliar, Meveriek

(8) Leaf folder, Lamprosema A Fabricius
(9) Leaf minexr, Stomoptoryx 1 Zeller



D, 5u
(1) uwhite fly, Bemesia tabaci (Gveunadius)
(2) Jassids, sca gp.
{3) southern grecn bug, Nagara viridula Linnaeus
{(4) Thrips, C 8 indicus Bagnel
(3) Red spider mites, Tetran 8D,
{6) aphids, Aphis craccd xoch

sufficient Imovledge regarding the major insect pests
like leaf minor, leaf folder, stemfly and girdle beatle damage
has increased recently with the increasing acreage under this
crop, The extent of damage by this inscct is about 28-30 per
cent mope than any other pests so it is necessary either to
identify rosistant source of germplasm and to incorparate
thege genes into our existing vsriety or find cut economic
plant protecticn schedule to comtrol the losses due to the

major insect pests.

Third way Of reducing losses by major insect posts ip
by way of manipulating the cultural practices like date of
sowing, rotation of the crop sta.

The present fleld inveastiations wers, therefore,
carried out especially on mafor insect pests like girdle
bestle, stemfly, leaf rollor ond leaf miner with the follow-
ing objactivess~



{1) To study the incidence of different insect pests of soy~
bean crope

(2) To study the varictal suscaptibility of soybean to its

major pests vig. leaf miner, s ivel
Zellery leaf folder, Lamprosema Fet girdle bee-
tle, Oberia brovig Swed. end stemfly, Melana a

phageoli(TxyonJ so as to £ind out the most and least
susceptible varicties.

{3) 7o evaluate some modern insecticides against these pasts,

=3 000 =
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REVIEW OF LIT RE

Soybean 1s an important leguminous crop which gets
damaged by large number of insect pests during the growth
period, The ressarch work carried out at heme and abroad
regarding sppesrance of mafor pests, the damage cauged by
them to the different parts of the plants, varietal gusceptd~
bility and their chemical control has becn reviewed here.

2.1, In [l £

No systematic study on the arthropod pests of soybean
has been made in India, except making a mers record of fow
pests like leaf miner Stomopteryx ep.. stem borer bestle
Oberia breovis swed. and the leaf hopper Empoasca a
{Dute, 1915y rruthl, 1940; Ayyar, 1940).

Fletcher (1914) noted the larvase of Lamprosema
indicatn Fe through the plains of South India,

According to Fletcher (1920) the leaf miner Stomo

Subsecivella Zoller is a specific pest of goybean, which
appeared in epidemic form in Msharashtra,

Flint (1930) reported the soybean varieties, having
smooth foliage and of glabrous type wers severoly damaged by
Jasaiag resulting in stunted growth and curled laaves with



yellow necrotic margin, while the rough hairy varicties were
mostly free from infestation.

Isley (1936) reported about 91 per cent ot i lare
val intensity feeding on foliage Quring September st Arkansas.

Sonan (1937) reported the larvae of Prodenia litura F.

feeding on 45 different plants.

Shehegolev (1939) okgerved f£rom North Caucasus that 98
per cent leaves were found to be infested by ie is app.
during summer when the temparature was high.

Ayyar (1940) reported that the girdle beetle 0
brovis swed., i & seriocus pest of soybean. It bored into the
stem of soybean in South India,

/Tm leaf roller Lamprosema F. was largely
respongible for loss of S0 to 75: leaf area in fields of

Seminole variety of soybean in 1944 in Puorto nico (plank,
194¢) ,

Thirtynine species of Jnpoases wore found to couse
comparatively more damage to soybean out of the 84 specics
Tocorded in 8 eurvey st Minnescta (Kretzschmar, 1949),

The stemfly phageoli caq. 4s an impor-
tant pest ceusing sericus damage to soybesn crop, 1t attacks
the pith portion due to which the top portion withers and



droops down. Its abundance in the soybean field may be attri-

buted to the growing of sunnhemp ( ia ) crop
which serves as an alternate host (Chewsebpong, 1949).

xhan and Rac (1950) reported two species of aphids
namely Mygus er i Sulz. and Aphias & Koch. Both
young and aghiagit of these suck the cell sap from the cotyledom

nous leaves.

The injury caused by leaf miner eciva-
lla Zeller was obsorved in different varieties of soybean in
Java and sumstra. Larvaes feed on a short blister like mine
in the leaf for ebout 18 days, efter which it emorged and
webbed several leaflets together forming a shelter in which
it completed its development (Vander-Iaan, 1953).

According to survey conducted at different heights of
Tarai grea in India, the stemfly infestation varied from 60
to 100~ in the f£ield located at 2500 to 3500 £t above the
mean sea level, wWith an exception of Jeolikote (Distt. Naini-
tal) which is 3500 £t above mean sea level where the infeste-
tion was sero per cent probably due to its location in a
valley (singh, 1968).

singh (1969) reported the tobacco catecpillar

Spodoptera littoralis as a serious pest of seybean in the



Himelayan area. The larvas of this pest defoliate the crop
in Septembar.

Singh and Chibber (1969) reported that thc semilooper
Plusia orichalcea Fabr. is & polyphagous TRE6k and devours
voraciously the follage and other soft vegetative parts,
Begsides goybeaﬂ it causes extensive damage to caunliflower,
cabbage and other crops. The pest is widely found in India,

Kapoor gt 8l. (1970-71) reported that the girdle bee~
tle gberea brecvig Swed. is & stem borer of soybean. The
beatle damaged 1 tO 29,4 per cent plant stoms, making it com-
pletoly hollow from above the ground.

Aangrade (1970-71) reported that the leaf folder
L _L_tMm F. appeared in August and contimued upto
the end of Septembor and also in November-Februsry in cage of
hunid winter. About 4«5 larvae per 100 plants in kharif sea-
2on were repostede The larvae have the habit of folding the
soybean leaves from the tip in wards or along with mid r.t'b//

gangrade (1971=72) reported that the leaf miner
Stomopteryx subgegivella Zeller is a specific post of soybean
which appeared in epidemic form during 1971 in September at
Jebalpuy, The larvae of leaf miner mined tho leaves under

the episermis resulting in achorched or crinkling symptoms.
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Gangrade (1971~72) reported the gram pod borer
Heliothis a era Hb, as a sporadic pest of gram, It atta=
cked soybean in an early phase of the growth and scmetimes in
the pod development phase when the developing grain was con-
sumed by the larvaes. The mean population of the larvae of
Helfothi e a Hb. ranged £rom 3,80 to $.25 per 100 pla-
nts in kharif season were reported,

%/he astemfly an (rryon)is 8 serious
pest of goybean infesting over 95 per cent plants in kharif
and upto 60 per cent plants in Rabi season. The fly attacked
the plants from the unifoliste loaf stage when symptoms like
withering and arocping of the leaves with dirty greenish
colour of leaves in the early part were displayed, but later
on the gymptoms wore masked under optimum moisture condition
of the goil. The infested tunnel in the stem turned red and
was packed with the excrotory mattex, larvae and pupae

(Cangrade, 1972-73),"

Todd et &l. (1973) roported the damage by groon SRENK bug
Nazara w L« to the developing seed of soybean,

Jghagamjm {1977) reported that two species of leaf
roller Lsmprogems indicats F. and Lamprogema dimenalis Gn.
Sporadically caussd considerable dsmage to crop of soybsan in
India, It appears that the out bresk occurs only sporadically
becsuse the pests are held in check by natural enemies.
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2.2, it

Rawat ot al. (1967-68) reported stemfly Melana
as ! Tryon in 5 varieties of soybean namely Harosoy,
Clark-63, Wayne, Shelly and local seceni yellow. They ropor-
ted maximum infestation (32.98)%) 4n Harosuy, lowest infesta~-
tion (2.97%) 4in local seoni yellow, and moderate infestaticn

{28.,09%) in wWayne variety.

buring 1968, they sereened 13 variocties of soybean on
the basis of population of larvas and pupae per 5 randomly
selegted plants. Out of thesa, 4 varieties namely Hempton,
IC-130004, £C-14474 and Hardae were found to be less susce-
ptible (0,75 to 175 larvae and pupae). TFive varieties viz.,
Bragg, Tiachung, Wayne, Fb-1 and Secmens were intemmediatcly
susceptible (2.75 to 4,75 larvae and pupsel, while 4 varie~
tios viz,, clark-63, Dare, Imp-pclican, and Hill were most
suseeptible (7.75 to 13,25 larvae and pupee) .

cangrade (1970) reported susceptibility of 20 diffe-
rent varieties of soybean against the major pest including

stemfly Melanagromyes  eo (rryon) He roported 61.87 per
cent to 100 per cent infestation in different varietics of

soybean at harvest,

fengrade (1970) xeported the appearance of leaf folder
on soybean in both kharif and rabi seasons. The mumber of
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larvae per 100 plants ranged from 2,85 to 14,47 and per cent
damaged plants varied froem 1 to 10 among 20 different varie-
ties tested,

Beohar gt al. (1979-80) reported the variety J3 72-44
to harbour comparatively less poat population except that of
atemfly whose infostation was lowest in Kalitur varicty.

Jakhmola et al. (1980-81) reported susceptibility of
A ffarent soybosn varisties namely T-49, J5 72-148, IS 76=-168,
Pbei, Js 72-44, C-1116082, Kalitur, IS 75=1, J5=2, J5 72280,
J5 72-73, Ankur and Bragg. The variety J5-2 was found to bo
less infested by loaf miner (14.33 larvac/30 plants) followed
by the vartieties Pb=1, JS 72-73, J5 751 (15.16 to 16,49

larvae/30 plants).

Kawatheker (1981-82) reported the susceptibility of 18
difforent varictics of soybean against the leaf miner. He
obaerved that JS 75-46 was the least susceptible variety whilo
Bragg and J5 75134 were found to be most susceptible varie-

ties,

phattecharya (1902-03) reported the susceptibility of
18 goybean varietles ageinst leaf miner Stomopteryx subgeci~
Yella zellors The variety J5 75-46 was found to be loas
infested by the pest followed by J5 72-44,
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Bhattacharjee (1982-83) reported susceptibility of 12
varieties against leaf miner, Among the six varieties found
least gusceptible to the pest J5 72«44 was one, in which
population was 1.06/plant. Ameng five varieties found mode-
ratively susceptible to pest were JS«2 and J5 76-259 in which
Population varied from 1,15 to 1,89 larvae/plant,

Thombre (1982«83) reported susceptibility of nine dif-
ferent varieties of soybean against the leaf miner. Out of 9
varieties, JS=2 was found to be least susceptidle in which
population wae 1.91/plant while J3 72~-44 was found most sus-
ceptible in which population was 2,44/plant,

~ pichoo (1982-83) tested 12 varieties of soybeasn
against girdle bestle, The variety J5 72-128 was found to be
least mggepzible while J3«2, JS 72~44, were found to be the
three varietioes smong 6 varioties reported to be moderately

Busceptible.

2.3,

shrivastav (1971) reported effact of inscaticidml
treatment on the yleld of Bragg variety of soybean. In trea-
ted plot apraying was done with a mixture of dimethoate 0,03%
and ddazinon 0.03% in the ratic of 11l. The treated crop
gave an averege increage of 42.06% yield over the echeck crop.
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Kapoor gt al. (1971) reported the effect of infesta-
tion by girdle bestle Oberea 8 Swed. on pod and yield of
soybsan, in Bragg variety, Crop was sprayed with endosulfan
(Thiodan) 38% EC in the conc, of 0.0%% at a regular interval
of 18 days until the crop was harvested. Adjoining plot ser-
ved as control. The aversge number of pods and grains frem
hesglthy plants were significantly more than those from bestle
infested plants. The average yield per plant was 9,38,

Gangrade (1971) avaluated the sffect of insecticidal
spray on stemfly besides othor insocts of soybean. Among
nine foliar insecticides the percentage plant infestation was
significantly iess in Nuvacron ) 0.04%,

Gangrade (1969-71) observed the effect of soil inso-
oticides on arthopod pests of soybeen and yleld., Out of nine
insecticides tested, phorste proved better as soil inscotie
¢ide in respect of sudking inscots, but BHC was better though
not the best in respect of the stemfly. The length of stem
damaged by the atanfly was lowast in phorate. No significant
diffarcnces wore found batween the yleld of insecticidal
treatment and untreated check plot.

Gangrade (1972-73) evalusted the effoct of granular
and goliar insecticides agoinst the stemfly and other insocta.
e observed significantly less plant infestation in phorate
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(23.33%) followed by disyston (28.8%%) and BHC (43.333%) which
were significantly less infested in comparison to dimethoate
0.03% and control. The average length of damaged stom waa
highest in control plot (212.66%) as compared to insecticides
amon; which éhorate had lowest (44%) length of damaged atam.
In dimethoate, the aversge length of damaged stam (126.33%)

was observed.

Kapoor gt al. (1973) carried cut a trial on chemical
control of stemfly Melanasgromyza eol Tryon both by
foliar and sofl insecticides. Among 6 foliar treatments,
Henoc:oggphosrﬂooli%. mam 0,03% and aendosulfan 0,08%
pmvjz;;;n;weo protection of crop against stemfly, whereas
Monocrotophos and dimethoate gave the highest yield.

Gangrade (1973) observed that infestation of soybean
by girdale beetle Oberea bravis swed. was effectively checked
by spray of endosulfan (35 ) 0,05%, Methyldemeton (30 :c)
0.03% and dimethoate (35 =C} 0.0%%. Endosulfan was signifi-
cantly more effective than monocrotophos (40 £C) 0,04% and
trichlorophos 0037,

Rawat et 8l, (1977-79) reported chemical control of
leat folder Lemprosemg F. by both, the foliar ana
8041 inpecticides. Among foliar trestments, Monocrotophos
0,04y provided complete protection to ooyym orop against
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the leaf foldor. Among € soil insecticides parathion 29 was
most affoctive even uptc one week after the treatmont,

Thombre (1982-83) reported relativa efficecy of diffe-
rent insecticides against leaf folder Lamprosema ca F.
Out of 7 insecticides, the monocrotophos 0,05% was found to
be highly effective evaen upto 7 days after the treatment,
Cypermethrin 0.,01% was also equally effective against the

leaf folder.

2.4. ¢ tion stu

Gengrade (1970=71) studied the correlation between tho
&verage tunnel length in 40 plants end yield of these plants,
Negative correlations were obtained, however, tho correlation
was not significsnt betwesn varieties.

phattacharya and Rathore (1979) reported at Pantnagar
the correlation betwsen tunnel length and various other chae
ractersg including plant height, number of pods/plant, grain
weight and weight/grain. It was concluded that tumnel
length fails to show direct loss in the ylela of soybean

grein,

=000t~
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MATER ALS AND METHODS

3.1. stu on the ineidenco of different insect

A regular survey was garried cut at 15 days interval
£0 record the insect pests of 30ybean grown on research farm
throughout the kharif season of 1982, The insect pests
ap;;earmq on crop right from early stage upto harvest were
recorded, and thelr status on the basis of their incidence
and damage caused was determined,

For observations, 20 plonts were randomly selcatod
from the f£ield and population of different insect posts was
agsesgad and nunber of plant damage was also noted, The
obpervations were taken on the basis of nature of damage
exhibiteq by each pest specics as detailed belows

3‘1.1. 5¢
3.1.1,1, @irdle beetle, © b 8

The beetle damage was identified by the presence of
girdle in stem ©f soybean. Duc to girdle formation the pore
tion of the sten above the grmd becams dry, The larvee of
beetle subsequantly made tunncl in stem and hollowod it upto
the base of the plant,



Fig. GIRDLES MADE BY A FEMALE QIRDLE BEETLE
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3.1.1.2, Stemfly, M a Tryon

The £ly 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 were wilting and
yellowing of the leaves,

301.2. DQfOliaﬁ_L.o (-}
3,1.2.1, Tobacco caterpillar, Prodenis ra T

The leaves of tobacco caterpillar were dark in colour,
25 to 30 mn in length, with conspicucus rows of yellow and

black spaecks on dorsal lateral) sides and black dots laterally,
larvse fod on the epidermis leaving the main veins and thus

skoletenizing the leavesa.
3,1.2,2, Grem pod borer, elic  amigers Fb.

The larvae are usually light green with longitudinal
m‘_p‘ of various colour like black pink brown, "llm,h
green etc, The larvae fed on leaves of soydbean plantas.

3.1.2,3, Leaf miner, stomoptoryx subseaivolla Zeller

The larvae of leaf miner were generally present in the
spidermis of the leaves, The larvae are light green colour



Fig-3 - Cup-shoped mine with a lorvae

0f the feaf-miner Stomo ter A
Subseciverta zeller



ﬁg%.w " indlicataF

Fig.4B. Jnjury Jy the arvae of Lam osema indizla
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with black head. Larvaoe 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 proscnce of cup-shaped, structure of the
loag,

3.142,4, Lcaf folder, L cma indicata F.

The larvae of leaf folder werc generally present on
loaves, The larvae have the habits of feeding the leaves
either grom the tip inwards or along mid-rib and securing the
£old with the help of a vhite resinous gum esuded,

3.1,2,8, semilocper, sxichaloes Fb.

The larvae are pale gracnish white colour and feed
singly on the soft tissue, leaving the veins,

3:1.3, sucking insogts
3.1,3,1, Green bug, Nesara v

Adults of tug are green in colour, both the adult ang
nymphs of which fed on green seeds by pleraing the daveloping
M‘ and .emn

3,1.3.2, Jesclids, Emponscs ap.

These are tiny green or daxk groen coloured, gofe
bodies insects. Both adult and nymphs sucked the cellegap
from the young cotyledsnous leaves,
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de2s V of 8

A fleld experiment was laid out on the Livestock Farm
in the soybean Project of Department of Plant Breeding and
Genetics, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur,

in kharif 1982.

32,1, £ trea -~ Twenty varicties
(1) I8 78=67 (11) Js 72-44
(2) J38 78=T77 (12) Bragg
(3) J5 78-72 (13} J5 75-46
(¢) Js 78=60 (14) J5 75-19
(8) Js 71=8 {18) Ankur
(6) J8=23 (16) Js 76-188
(7) Fb=1 (17) J3 76-308
(8) cCocker-stuart (18) Js 76-259
(9) JIs 72-188 (19) Kalitur

(10) J5 72-280 (20) T-49

3.2.2, pield specification ang layout

uxperimental design and layout was randomized block
design with four Feplications, The details of layout and the
fandomized arrangement of treatment is shown ¢y Fige S,



LAY OUT PLAN
Fiq.5. VARIETAL SUSCEPTIBILITY OF SOYBEAN AGAINST MATOR INSECT PEST

R1q R2
| 3 4 5 6 7 © 20 18 5 3 !
2 19 12
7 3 I8 10 I
iM.
20 17 13 12 i - 5 6 7 8 g 10
R3 7§-<‘:‘m.H ;?cm. Ry

7.50

19 M,
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3.2.3. Plot if

(1) Prlot size - 4 X 3,15 M
(11) Number of xows - Y
(114) Row to row distance w45 cm

(iv) plant te plant distance - 0,75 cm

(v) spacing betwoen roplications-- 1M

Land requiremcnts 7750 x 16 M » 1240 8q. M.

Date of sowings 7.7.1982

Fertilizer application:  Supcrphosphate 40 kg/ha, Fertili-
ser was srplied by broadeasting
before sowings

3.2.4, pothod Of cbeervation

obhpervetions wera recorded at an interval of 15 days
starting from £irst appcarance of pest. For this purpose, 20
blants per plot were randomly selected from four places ond
total mumber of larvae of loaf minox and leaf f£older wera
counted, The numbar of plants damagod by girdle beetlc wes
also noted, 7The observaticns on stomfly were taken only at
maturity on 10 plants randomly selected from each plot by
8plitting open each plant, Length of tunnel made by the
Stemfily in stem of sach plant was 3180 messured. Yield in g

from 10 observed plants per plot was also recorded,
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On the basis of larval counts and the damage observed,
the varietics were categorised ass

(1) Least susceptible
(11) Moderately susceptible
(444) Most susceptible

3.3, cnemdcal € 1 - cvalu tion of some de

Seven insccticides as detalled belowware tested in the
field against major insect-pests of soybean. For this pur-
pose, goybean variety J5 72-44 was sown on 7th July, 1982,

3.3.,1, Fiel cat

Experimental design and layout was randomized block
design, The details of layout and the randomised arrangemant
of treatments is shown in Fxg! [}

3.3.1.1. £1

(1) plot size - 3.2%xX4M

(2) mumber of rows per plet - 8
(3) Row to zovw distance - 40 om
(4) plant to plant distance - 80 em
(8) plot to plot distance - 80 om

Land requirement e  33.40 % 8 8qg. M.
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Quantity used/

3.No, Treatments Cona,. Spray litre
1. ;zmégx? 20 EC 0.02% 1m
2. ?g:caxiti;;hm 25 EC 0,004% .16 m)
3, Win * 23 rc 0.009% 0.36 ml
4. mmo?hos 40 EC 0.048% iml
8. %Sg:unum) 38 =C 0.07% 2 ml
&, ?ﬁgﬂwﬂ te)v 30 BC 0,033 1m
7. %-gé:ggzm) 35 =c 0.07: 2 m

8, control

The insecticides were applisd in the ficld, with the
&ppearance of pests on thc crop. Observations were rocorded
24 hours before and 24 hours, 72 hours, 7, 15 and 21 days

after the troatments,

3-3.2. M

obgervations wore rocorded on 25 plants per plot rane
domly gelected from 5 different places on the number of
larvae of leaf miner and leaf folder: Number of plants dama-
ged by girdlc baetle werc also counted. At maturity the
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obsarvations on stemfly were taken on 10 plants randomly
selected from each plot. Length of tunnel made in stem by
the stemfly maggot in each plant was alsc measured after spli-
tting open each plant., Yield of 10 observed plants were also

recorded,

3.4, 1 Anal sla

m,é data was subjected to statistically analysis after
converting them in transformed values., The population data
was transformed by /X + U¢3 value, while percentage data was
transformed by angular transformation values, The data
Tecorded in all the observations wers pcoled and analysed for
knowing the significance of different treatments and cbserva-

tions, pollowing analysis of variance table was useds

S.NO. m‘:‘g dele GeBa MuSeSe ¥C R
1, plock (x=1)
2. Tﬂ‘m (t=-1)
3. EFTOr (2-1) (¢~1)




as

Simple corraelations wers slso worked cut between

tunnel length by stemfly Melsnagromyea Tryon. and
vield, maturity days of varieties and population of leaf
miner, leaf folder and per cent plant dsmage by girdle bectle
and stemfly following the procedure suggested by Panse and

Sukhatame (1957).

Following formula was usedi=

Cxy » (2 £

ﬁxz_ !Z"Zf///i-l’a" (= ? 7
n n

Linear relationship betwecn y and X was also computed

by follewing formulaes-

y = .+bx CERNAECNINIOIDEISONIERCOGERIS (1)

=310008=
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4iie n of ins bean

The incidence of different insect pasts on soybean wag
recorded at different stages of crop i.e. during vegetative
stags, flowering and podding and at maturity.

The data on average population of different insect
Pests per 20 plants end per cent plant damage recorded at
each stage of soybean erop are tabulated in table-i.

From table-1 it i3 evident that emcept lea€ miner,
leaf fo)ger, girdle beetle and stemfly, the population of all
othar pests was very low during ell stages of crop growth.

The population of leaf miner and leaf folder was highest i.e,
10,93 Jarvae and 8.51 larvaa/20 plants respectively during
Vegetative stage which subsequently decreased during £lowering
and poaaing stoges of crop and was lowest during maturity
(3,66 jarvae and 1.75 larvae/20 plants), The average plant
damage by both girdle. boetle and stemfly was maxdmum during
maturity stage of the cxop (27,75 pexr cont and 25.52 per cent,
Tespoctively) s while it was lowest during vegetative stage
(11,43 per cont and 10.62 per cent respectively) .

As regards other pests like tobsoco caterpillar, green
semilooper, gram pod borer, green pod bug, jassid and aphids,



PODDING & FLOWERING
STAGE

—

OCTOBER

-

Stomopteryx subcevella

Lamprosema Jndicata F

FIG.7 . SCHEMATIC DIAGRAMME SHOWING APPEARENCE OF.
INSECT PESTS ON SOYBEAN. CROP AND THE PERIOD

OF THEIR AGTIVITY.
SHADED AREA SHOWS THE PERIOD OF MAXlMUM ACTIVITY

# MAJOR PESTS



Tables1: Population of insect pests appearing on soybcan crop/20 plants,

X Larval porulation Per cent plant attack
Se IStage of crop To ©Co Groeen
Ro.X xneaf Xfome:Xcaten- Ysenl~ XG:ee“Ipod XJassidsiAphidsiGirdlie bectlelStemfly
il ar 1loo

1. Vegetative 10,93 8.51 0.73 0.11 0,18 0,15 0,08 0.06 11.43 10,62
2. F

mg 7,37 S.41  0.11 0.08 10,50 0.06 0,03 0.05 20.66 15.62
3, Maturity 3.66 1.75 0.29 C.02 1,00 0,03 0.01 .03 27.75 25,52
Total 21.96 15.67 1.13 D.21 11.68 0.24 0,12 0.14 59.84 51,76

Moan 7432 5.22 0.37 0.07 3.89 0,08 0.0¢4 0.046 19,94 17.25

Le
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their population in genersl was very low. However, the popu-
lation of these pests 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 astsges of the

CrOp.

From the study on the incidence of different pests
appearing during different stages of the crop growth, it
8ppears that girdle beetls and the stemfly are the major
pests on soybean crop at Jabalpur which may adversely affect
the yield, while the leaf miner and leaf folder stand next
inflicting losses +o the crop by affecting the vitality of
the plants during early stages of crop growth (Fig. 7).

atal susceptibility of 20 varieties of soybean was
gt major insect pests viz. leaf miner, leaf fol-
pestle and stemfly by taking three observations

vari
teatea again

der, girdle
8t an interval of 15 days.

8.2,1, Leaf miner, StomopLeryx is zeller,

rhe data On averaga population of leaf miner/20 plants

recorded in three observations are talulated in table-2

(qu. B) L



Table-2: Average population o~

tions).

S.¥o, YName of varletvies

X
1. Js 7 -87
2. S5 7¢-7%
3. Js 78-72
4. Js 78-80
5. Js 71-5.
6. Js=2
7. Ph-1
8. Cocker-stuzrt
c. JS 72-1E€%
i0. Js 72-280
1z Js 72-4¢
i2. Bragg
3. Js 75-46.
14. Js 75-1¢9 .
1. Anluar
i6. Js 76-18:%
17. Js 76-208%
ie. JE 76-259-
19. Kalitur
20 T=4Q
Siz.
S.Em +

C.D. at 5%

7.50 {2.82)
13.50 (3.72)
15.25 (3.91)
18,75 (4.36)
11.00 (3.38)
8.25 (2.94)
10.75 {3.35)
15,00 (3.56)
132.50 (-.535)
10 75 (3.33)
7.25 (2.76)
12.50 (2.358)
7.50 (2,78)
$.25 (2.93)
10.50 (3.39)
"2.75 (2.43)
8.75 (3.02)
10.25 {3.24)
2,00 (3.05)
6,00 (2.51)

10.83 (3.27)

5.00

8.00
7.50
10.2C
5.25
7.78
7.75
11.25
7.75
.25
10.75
9.50
10.00
8.25
11.25
12.25
12.00
2.75
10.25
9.50

8.98

leaf miner per 20 plants at

(2 32)
(2.89)
(2.72)
(3.28)
(2.34)
{z.8%)
(2.81)
(3.41)
(2.77)
(2.95)
(3.23)
(3.13)
(3.22)
(2.92)
(3.40)
(3.25)
(3.51)
(2.09)
(3.2¢6)
(3.12)

(3.02)

15 devs interval

rvationf~nd observation)X3rd chservation)

~.00 (1.84)
7.75 {2.82)

..00
4,25
3.0C
1.00
2.00
2.75
3.00
1.75
4,25
2.75

NN N
(RIS B V)

.
w
wm

w0y W
. .
N

W
ty N
w o

O

.99

W

(
(
(
(

1.86)
2.14)
1.81)
1.18)
1.58)

(1.77)

(

(
(
(
(

(2.

1.86)
1,44)
2.09)

(1.77)

1.29)
2.32)
54)

(2.37)
(2.43)
(2.33)
(z.93)
(2.37)

(2

.01)

Sig.
0.2:
0.59

Figur:: in parentheses are transiormed

(Averzae of 4

Total

valueo .

(6.98)
{9.43)
(e.43)
(8.78)
(7.54)
{6.93)
(7.92)
(e.74)
(8.18)
(7.72)
(8.18)
(8.50)
(7.89)
(8.17)
(8.11)
(5.23)
{8.75)
(2.88)
(8.24)
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(2.51)
(2.31)
(2.54)
(2.91)
(2.72)
(2.57)
(2.72}
{2.32)
(2.83)
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From the Table the differences in number of leaf miner,
among different varietics in all three observaticns were sige
nificant. T7The population of leaf miner varied from time to
time, and in between varieties alsc. During first observa-
tion the population of leaf miner varied from 6 in T=49 to
18,78 in J5 78-80, T«49 thus harboured significently lowest
pepulation of leaf miner as comparcd to othor variscties
axcepy g5 72-48, IS 7546, IS T6-67, IS 7519, Jimd, I3 76-208
and Kajieur in which population of leaf minexr varied from 7.2
to 9,00, J5 76-80 on the other hand, harboured significantly
maximum population of leaf miner ag compared to other varic-
ties except JS 78-72 in which population was 15,25. So these
two varieties wore found to be most susceptible. As regards
other varioties, they wara found to be intermediate in susce-

“’»bility.

puring 2nd cboservation the populstion of leaf minax
varfed from 5 in J5 78«67 to 12 in JS 76=205, J5 7867 thus,
had ugnzlecanely least population of leaf minor as compared
0 other varieties except J5 71«5, J5 78+72, J5 72-185, Joe2
and rbei in which population of leaf minor was found to very
from 5,25 to 7475 JS5 76-205 en the other hand harboured
8ignificantly maximm population of lesf miner as compared o
other varietios except Jg 76239, T-49, Bragg, Js 75-46,
J5 76-188, Kalitur, J3 72-44, Ankur and Coeker-stuart in
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which larval population varied from 9.50 to 11,28, As
regards other three varieties, they were found to be intermo-

diate in susceptibility,

During 3rd observation, the population of leaf miner
varied from 1 in J5=2 to 7.7 in J5 78~77. JS5-2 thus had sig-
nificantly lesst population of leaf minor ss compared to
other varieties except in JS 72-280, Fb-1 and Cockerwatuart
in which larval population varied from 1,75 to 2,75, J2 78-77
on the other hand harboured significantly maximum larval
populetion of leaf miner as compared to other varieties
eowept g5 7519, I8 76=259, JsS=-168, T=49, JS 75-188, JS 76=205,
Ankur gn which larval population varied from 5.25 to 6,50,

As regapds 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 popule-
tion of jeef miner due to time interval was found to be signie
ficane while that due to varieties and interaction between
varicties and time interval was found to be nonsignificant,
The avaerage population of leaf miner was significantly more
in 1at and and observation (10,85 and 8,98 respectively) as
compared to that in 3rd observation (3.99),

raking into consideration the average larvel population
of leag miner in all thres cbservations taken together and
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also that of each observation individually the varieties
could be categorised as delows~

1. Least susceptible (Average population less than 7 larvae/
20 plants)i= J5=2, JS 78«67, Pbel and JS 718,

2, Host susceptible (Average population more than 9 larvae/
20 plante)s=~ JS 76-188, Cocker-stuart, J5 78=77 and

JS 78«80«

3, Moderately susceptidle (Remaining 12 varieties):~ Kalj.
tur, Js 75-19, IS 72=280, JS 75-46, T-49, J5 72-44, Ankur,
IS 72-185, Bragg, JS 76«259, JS 7872 and JS 76208,

4.2,2, Leaf folder, Lampxosems indicata F.

The data on 8verage population of leaf folder/20 pla~
nts ig presanted in Table-3,

From the table the differences in number of leaf fol-
der, among different varieties in all three observations
except that in 2nd cbservation ware significant,

puring 1st obscrvation the population of leaf folder
Varied from 5 in JS=2 €0 18,25 in JS 78«80, Jow3 thus harbou-
red significantly least population of leaf folder as compared
to other varieties axcept Pbel, J5 72«44, Js 7845 in which
population varied from 3,75 to 6. J3 76«80 thus harboured
signtficantly meximum population of leaf folaer as compared



Tatle~3: Averane
tions).
5..0.XName ©F varietie
1. JS 75-67
2. 38 78-77
2, Je 1e-T2
4, s 78-80
5. Js 71-8
€. JS-2
7. Pbh-1
E. Cocker-stuart
S. JS 72-18%
10. Js 72-280
11. Js 72-44
12. Bragg
13. JS 75-46
14. Js 75-19
15, ankur
16. Js 76-188
17. g3 76-205
1E. JS 76-25¢
19. Kalitur
20. T-4¢
sig.
S.Em
C t 5%

9.25 (2.89)
7.5C (2.69)
14.7% (3.88)
10..5 (4.30)
9.25 (3.11)
3. 5 (1.88)
3.75 {2.02)
9.50 (3.13)
11.0C {3.33)
10.0C (2.23)
5.00 (2.28)
2.25 (2.88)
6.00 (2.52)

0

8.00 (2.¢"
10.75 (3.:4)
11.00 (3.91)
11.25 (3.23)
11.50 (7.33)

a,25 /

9.75 (3..
$.36 (3.04)
=1G.
c.21
0.6

5.75

5.75

10.00
5.75
5.50
5.00
6.50

(2.42)

(2.48)
(3.19)
(2.47)
(2.35)
(2.32)
(2.56)
(2.57)
(z.61)
(2.65)
(2.74)
{2.77)
(2.64)
(2.89)
3.19)
(..79)
(3.01)
(2.88)
(3.12)
{2.89)

(2.73)

Sig.

in parentnesses are -

rovu.at.lr of leaf folder per 20 plants e+ 15 g

S days 1..erval

sXist observz:zion)2nd observationX3ri observat-on)
i ‘

1,75 (1.56) 1€.75
£.20 (z.34) 1€.45
3.00 (1.80) 27.75
T8 (a3 28.75%
0.75 [1.03) 15.50
.50 (0.96) 8.65
1.25 {1.88) 17,50
.50 {1.31) 17.50
2.25 (1.47) 16.75
2.25 (1.53) 19.00
.20 (1.92) 15,40
t.25 (1.17) 16.75
0.25 (0.83) 13.50
0.75 (1.0>) 15.5C
.75 (1.09) 21.25
1.50 (0.98) 20.00
“.20 (1.34) 21.30
SLTC (1.4T) 2..20
.20 (1.253) 19,65
u.50 (0.92) 18.25
3.28 (".64)
Sig.
0.18
0..2

cromed

x + 2.8 T

(Average of

(6.89

(7.31)
(.87
(8.24)
(6.51)
{5.09)
(5.77

(7.02)
(7.43)
(7.31)
(5.94)
(6.82)
{5.99)
(6.61)
{7.82

(7.65"
{7.58)
(7.
{7.48)

(.28}

4 Teplfca-

o

o~ e~
r
P
3w Y
s> Ul O 0
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a
(1.92)

2.38)
(2.47)
(2.50.
(2.31)

2.27)
.1.99)
(2.20)
(2.54)
(2.35)
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(2.356)
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to other varieties except Ankur, JS 72-18S, JS 76-259 and
J5 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.

puring 2nd observation the population of lecaf foldor
varied from 5 in JS=2 to 10 in J5 78~72, During 3rd cbserva-
tion population of leaf folder varied from 0,25 in J5 75-46
to 5,2 in J8 78~77. JS 75~46 thus harboured significantly
least population of leaf folder as compared to othor varie-
ties oxcept T=49, JS=2, IS5 76~-188, I3 71~8, Ankur, Bragg,
Pb-1, Kalitur; Cocker-stuart and J3 76-205 in which population

varied from 0.5 t0 1450, Other varieties were found to be

most susceptible.

when the average larval population of all obscrvations
was taken into oonsideration, the variation in population of
leaf folder due 0 time interval was found to be significant
while that due to varieties and intexaction between time
interva)l and varioties were found to be nonsignificant, The
averago pepulatlm of leaf folder was significantly more in
1st (9,36) snd 3nd (7.17) obsarvation which was significantly
nore as compared to that in 3rd observation (3,28),

Taking into consideration the average larva) pepula-



s

and algo that of each observation individually, the varieties
could be categorised as belows~

1. Least susceptible (Average population less than 6 larvae/
20 plenta)s= JS=2, Pbel and Js 73~-46,

2. Most susceptible (Average population more than 7 larvac/
20 plants)s= JS 76=259, JS 78«80 and J5 78-72,

3, Modorately susceptible (Remaining 14 varieticg) s
JS 7244, IS T1=8, JS 78~67, Bragg, J5 75~19, Cockere
gtuart, T-‘g‘ Js 78"‘77' JS 72—2800 K&litur, Js 72-185‘

Js 76~168, Ankur and JS 76-2085.

4.2.,3, ocirdle beetle, Oberia brevis Swed.

The dats on average percentags plant damage by girdle
bectle are given in table-d,

From the table it is clear that the differences in
plant damage among different varietics in all three observae

tions were yggn!.ﬂ.cant-

puring ist observation the plant damage by girdle bee-
tle varied from 3,75 per cent in T-49 to 35 par cent in
J5 .72, T=49 thus had least plant infestation as compared
to three varieties vis. Cocker-stuart, JS 78«77 ang gs 76-72,

in whieh plant infestation varied from 17,50 par cent to 3§



Table~4:

Average per cent p ant attack by girdle beetle/2C plants a3t 15 davs interval
4 Replicstoons).

5.No.{Name of varietie
Y

A

j ks
[ TVs Y o]
.

re

b
B W )
.

[ = SO
@®
. s P
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O
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b

Js 18-67
Js 78-177
35 18=T72
Jo> 78-80
5 71-5
JS=2

Pb-1
Cocker-stuart
Js 72-18S
Js 72-280
J5 72-44
Bragg

JS T5-46
JS 75-19
Ankur

JS 76-18¢
JS§ 76-205
JS 76-259
Kalitur
T-49

C.2. at 5%

12.50 (20.17)
22.50 (24.87)
3% 00 (35.92)
10.00 (18.14)
16.25 (22.73)

5050 (12.92)

5,00 (12.92)
17.50 (24.44)
10.00 (13,28)

9.00 (10.57)

~.75 (16.16)

5.25 (12.15)

5.25 (14.30)
(17.08)
(11.33)
(16.94)
(14.48)
(14.48)
(12.45)
( 7.84)

16.66 (16.68)

Sig.
4.30

12.28

21.25 (27.05)
36.25 (3€.74)
42.50 (40,50)
25.00 (29.14)
27.50 (37.46)
12.50 (18.14)
12.50 (20.61)
21.25 (27.33)
31.25 (33.27)
12.20 (20.47)
17.50 (24.44)
27.50 (31.51)
33,75 (39.94)
27.50 (31.37)
25.00 (29.28)
16.25 (23.58)
20.00 (26.33)
40.00 (39.23)
"TL50 (26.48)
-2.50 (19.95)

24.75 (29.14)

Figures in parentheses are Angular

sllst observat.on)l2nd observation)3rd observation)
X

40,00 (38.70)
51.25 (45.74)
51.25 (45.72)
35.75 (37.98)
41,25 (40.92)
28.75 (32.25)
23.75 (29.08)
80.00 (33.15)
36.25 (36.76)
21,25 (27.33)
25,00 (29.76)
32.50 (34.60)
48.75
35.00
32.50
26.25
30.00
36.25

31,25

ppeast

z3.75

(28.60)
(35.20)
(30.74)
(33.C07}
(42.83)
V32,27

28.90)

.28

3.

(42.20),

73,75

r3.

{85.92)

110.00(107.15})
128.75(122.14)
73.75 (85.2€)
95.00(101.11)
46,25 (63.31)
41.25 (62.61)
68.75 (B84.,92)
77.50 {23.31)
37.75 (58.37)
51,25 (70.96)
65.25 (78.26)
37.75 {(92.44)
71.25 (77.93)
66.25 (76.01)
£3.75 (71.26)
58.75 (73.88)
85.07 {98.54)
£60.0C (72..8

{

£7,00 (56.69)

transformed values.

24.58
36.€6
42.51
24.58
31.66
15.41
12,75
22.91
25.83
12.58
17.08
1.75
29.25
23.7S
20.08
17.91

(28.64)
(35.71)
(40.71)
(28.42)
(33.70)
{21.10)
(20.87)
(28.30)
(27.77)
{19.48)
(23.85)
(26.08)
(32.81)
(25.67)
(25.33}
(22.79)
(24.7C)
(32.18)
(24.08)

(12.39)
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per cent, JS 78«12 thus had maximum plant infestaticn as
oompared to other varicties except Cocker-stuart and Js 78«77,

During 2nd obgervation plant infestation varicd from
12,50 por cent in JS=2 to 42,50 per cent in J5 78-72, JSe~2,
thus had least plant infestation as compared to other varie-
ties except T=49, J5 72«280, Pb=1, JS 76~1688, JS 72-44,
J5 76-205, Kelitur, JS 78«67 and Cockerestuart in which plant
infestation varied from 12,50 par esnt to 21.25 per cent,
J8 78«72 thus had maximum plant infestation as compared to
other varicties except JS 75-19, Bragg, JS 72-188, IS 76-77,
JS Ti=5, J5 76289 and JS 75«48, 4n which plant infestation
varied frem 27.50 per cent to 40.7 per cent. Remaining two
varicties vis. J5 78«80 and Ankur were found to be interme~

diate in susceptibility.

puring 3rd ocbservation, plant infestation varisd from
27,33 per cent in J5 72.280 to S1.32% per cent in both JS 78-77
and Js 76=-72., J5 72-280, thus had least plant infestation as
compared to othexr varisties except J5 75«19, T-49, Pbel,
JS 72-44, J5 76-188, IS=2, JG 76=205, Cocker-stuart, Kelitur,
Bragg and Ankur in which plant infostation varied from 26,60
per cent to 32.50 per gent. JS 78~77 thus had maximsm plant
infestation &8s compared €0 other varieties exvept Js 78-80,
IS T8-67, J6 Ti=8, I3 76+259, J8 75~46 and JS 78-72 in which
plant infestation varied from 38.75 per cent to $1.25 per

¢
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tent, Only one variety, J2 72-185, was found to bo intormee
diate in susceptibility, in which plant infestation was 36.25

per cent,

when the average plant infestation of all cbservationa
were taken into consideration, the varisticn in plant infestae
tion due to time interval was found to bo significant while
that due to varieties and interaction botween time intorval
and varieties were found to be nonsignificant. The porcen~
tage plant infestation by girdle bectlo was significantly
highest (34,18 per cant) in 3rd observation which gignifica.
ntly differed from ist observation (10466 per cent), Taking
iato consideraticn the average plant infestation by girdle
beatle of all three obscrvations taken together and also that
of each obsarvation individually the varieties could be cate-

gorised as belowt
1. Least susceptible (Average plant infestation less than

16%) 3= IS 1280, T«d9, Phwl and J5-1,

2. Most wgcq?t.ﬂble (Average plant infestation more than

3. Hoderately susceptible (Remaining 13 varietios)se
I35 7867, I8 7880, Cocker-stuart, J5 72-185, J5 72-44,

g5 76-259 and Kalieur.
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4.2.4, Staemfly, Me i Tryon.

The data on average plant infestation, the per cent
langth tunnelled by pest recorded per 10 plants in each
variety along with the yield are tabulated in table-S,

From the table it is clear that the differences in
per cent plant damage &mong differant varietics were signifi-
cant. The plant damage by stemfly varied from 7.5 per cont
in Kalitur to 10,00 per cent in J35 75~46. Tho variety
Kalitur had least plant infestation by stonfly as compared to
5 varieties vize JS 78+80, Bragg, J5 72-44, Pb~1 and J5 75-19
in which the plant infeptation varied from 25 per cent to

27,5 per cent. JS 75=-46 had meximum plant infestation as

compared to Kaliture

The differences in percentage stem tunnelled among
yvarietics were significant. The tunnel length by
od from 45,7 per cent in Kalltur to 69.77 per
Kalitur, thus hed significantly least per

daifferent
stemfly veri

cent in g5 78-67-
elled as compared to other varieties except

cent stem tund
Tthe last one, however, was at par with 78-67

J5e2 snd Pb~1s
which had ,1gn££1cane1y maximum stem length tunnelled (69,37
rhe ifferences in yield of 10 plants among ai-

per cent).
ificant. The yield per 10 plants



40

Average por cont plant infestation, the per cent

Table=5s length tunnelled and yisld of soybean varieties in
g/10 plants (Avorage of 4 iieplications).

So0 e g, Tolens dameson nyX"ofgenione of ek Ol T
1, 35 78-67 17.50 (21.08)* 69.77 (59,07 * 51,29
2. Js 7877 22,50 (27.69) 67.80 (53,88) 68.98
3, J5 76=72 17.50 (21,08) 86.02 (49.01) 57.90
4. 35 7680 25.00 (29.36) 67,82 (55.51) 68435
8, JS 71=5 20,00 (23.20) 71.10 (57.64) 49.67
6. J3=2 15.00 (19.55) 57.25 (49,25) 68,68
7. Pbel 27,50 (30,80) 59,12 (50,31) 68,96
8. Cocker-stuart 15,00 (22,80) 65,92 (51.42) 49.658
9. J5 72-185 22450 (27.33) 46.90 (43.20) 60432

10. J5 72280 20,50 (21,08) 60.85 (51.36) 48,72

$1. JS 7244 25,00 (29,72) 49.67 (44,00) 67,10

12. Bragg 25,00 (29.36) 60,90 (51.34) 48,23

13, J5 75-46 30,00 (32,52) 66,15 (54.54) 50,75

14, J5 75-19 2750 (31.02) 56.51 (48,75) 39,25

15. Ankur 17.80 {21.08) 70,40 (57.14) 69,40

16, J5 76-188 22,50 (27,69} 56,90 (49.04) 57,12

17. g5 76=205 17.50 (21,08) 67.81 (55,51) G7.27

18, 35 76-259 12,50 (17.89) 56.92 (4%9,08) 48,38

19. Kalitur 7.50 (11.28) 48,70 (42,32) 43,00

20, T-49 17,80 (24,96) 84.54 (48,22) 47.75

sig Sig sig

:f:m s 6419 2,98 8,69

Cob, 8t 5% 17.65 8,46 16.79

* angular trensformed value
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varicd from 39.25 g in J5 75-19 to 69.40 g in Ankur. The
variety Ankur recorded higher grain yleld/10 plants as compa-~
red to other varicties except J3 78«72, J3 76-188, J5 72-185,
IS 72=44, IS 76=205, J° 78=80, J5=2, Fb=1 and J5 78«77 in
which yleld varied from 57.90 g €0 6895 ¢g. JIS 75«19, on the
other hand, racorded significantly lowest yield as compared
to other varictics except Kalitur, T-49, Bragg, JS 76-259,

g5 72-280, Cocker-stuart, JS 71=5, Js 7546 and Js 78-67,

Taking into consideration the plant damage and per

cent stem length tunnelled by stemfly, the varietics could be
categorised 88 belows
¢ susceptible (less than 10 per cent plant infesta-

1. Loas
and less than 46 per cent stam length tunnelled)ie

tion

Kaliture

2. Most susceptible (more than 34 per cent plant infestation
ghen 55 per cent stem length tunnelled) j=

and more
pb=1, Bragg, J& 7546, and J5 78-80,

a5 15-19

3. Intermedt
J5=24 g5 78~
149, 95 7672
Is 76-'188 and J3

taking the overall picture of pest incidence

and their yield record, Js-2 and phei

ate in susceptibility (Romaining 14 varioties) i
67, J5 78-72, Cocker-stuart, Ankur, J5 76-259,
08, J5 71=5, J5 78=77, I3 T2-188%, Js 72-280,

TF2=44e

Wﬂrl

in aigfer ant yarioties

1 1 L 2 (-tj. Al
b( ] moﬂt ;_.»t(.’l A.,!.L ’J !q var . o
0@06 m *
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4,3, Chemi of st

The data on tho average population of leaf miner, leaf
folder and per cent plant domage by girdle bectle recorded in
each treatment before Ansh d{t@f application and at dofinite
intervals after treatment are tabulated in tables 6, 7 and @8,
The date on average plant damage and average per. cent stem
lengtt Cunnelled observed at harvest slong with yield of
grain r:}corded from 10 plants per treatment are tabulated in

table~-9,

4.3.1, Leaf miner, Stomopteryx ve a (Zeller)

The data on tho average larval population of leaf
miner are tamﬂe“ in table-6,

From the tsble it is cleaxr that the Aifferences in the
number of leaf minar larvae among diffarent treatments were
not aignificant at 24 hours before and 21 days after the
treatment, But the differences in populstion were signifi-
cant in the post trestment obsorvaticns taken at 72 hours, 7

and 15 days-
In pro-trestment observations, the pest population was
equally Aistributed in the orop as 18 evident from its non-

liqniﬂ.cancet smlul}'p the 1“’30@10‘6‘1 treatment aid not
Sppear to shovw thelr affects till 24 hours after treatment,



Table=6: Average population of leaf miner/25 plants (Average of 4 Replications).

s Treatment
1. Fenvalerate
2. Decamethrin
3. Cypermethrin

72 hours

X

8428 (2.91)*

7.28%
7.00

4. Monmocroctophos  7.00

S. Thiodan
6. Dimethoate
7. Hostathion
8. Control

Average
GeZm
CaDe at 5%

6.00
S5.25
4,00
10.25

6.87

(2.7
{2.80)
(2.71)
(2.49)
(2.34)
(2,09)
{3.27)

(2.67)

0,22
0.66

7 days

7.20
7.00
4.25
520
4.75
4.25
4,00
10.00

$.83

(2.,76) *
(2.71)
(2.16)
(2.37
{2.20)
(2.16)
(2.11)
(3.28)

(2.48)

0.19
0.54

15 days X

3.00
3.25
2,25
2.25
2,25
2,00
1.50
B.75

3.15

O

(1.84) *
(1.88)
(1.65)
(1.63)
(1.65)
(1.56)
{1.40)
(3.00)

(1.82)
14

Ne42

* Pigures in parenthescs are transformed

Total

18.45
17,50
13.50
14.45
13,00
11.50

9.50
28.00

(7151)
(7.36)
(6.61)
(6.71)
(6.3¢)
(6.06)
(5460)
(9.55)

values.

Mean

6.13
5.83
4.50
4.81
4,33
3.83
3.16
9.66

(2.50)
(2.45)
{2.20)
(2.23)
(2.11)
(2,02)
(1.86)
(3.18)

1 4
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It also secems 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 0.004%,
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 004% 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 effcective.

15 days after treatment, trizophos 0.07% again proved
moat effective in reducing the leaf miner population (1.50
larvae/25 plants) ae compared to fanvalerate, decamethrin and
control (3.00 to B.75). Next treatments in order of effecti-
veness were dimethoate, monocrotophis, Cypermethrin and
endosulfan which did not differ significantly among themsel-~
ves but were significantly superior to Control.
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Taking into consideration tho 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

sionificant.

All insccticldal treatments cxcopt fenvalorate 0,02%
proved to be significantly superior to control in reducing
the larval population. Trizophos 0.07% £ollowed by dimetho-
ate 0,03% were the most effective treatments. The average
larval population was significently 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 differcn-
ces in larval population between time interval of 72 hours
and 7 days were not significant. It shows that lerval popula-
tion gradually declincd till it was vory low at 15 days after

troatments.

4.3.2. Leaf folder, Lamprosema in

The data on average population of leaf folder in dif-
ferent treatments are tabulated in table-7,

yrom the table it is clear that the differences in the
population of leaf folder among difforent treatments were not
significant at 34 houxs before and 21 deys after the troat-
ment, put the differances in population wers aignificant



Table-7: Average populztiocn of leaf felder/25 pliants (Average o~ 4 replications).

After treatment
Mean

23
s}
2l 3¢
[¥]
1
il
i
El
o
e}
It
2 >
> =g

24 hours X 72 hours X 7 days X 15 days

. Fenaevalerate 3.75 (2.05)" 3.00 (1.84)%* 2.25 (1.658)*% 1,2~ {1.38)% 10.25 (6.92) 2.56 (1.73)

2. Decamethrin 4.°5 (2.18) 3.28 (1.93) 3.00 (1.84) 1060 (1.47) .20 (7.83) 3,02 (1.82)
3. Cypermethrin 35.25 (1.93) 2.27 (~.78) 2.00 (:.26) 1.00 (1.18) 8.32 (6.45) 2.13 (".s81)
4. Monocrotophos 2.75 (1.75) 2.50 (7.69) 1.30 {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) 2.87 (..79)
&. Dimethoate 4,00 (2.11) 3.00 (1.88) 2.060 (1.58) 1,00 (1.18) 10.00 (6.71) .30 (1.67)
7. Eostatilon 5,00 (2.32) 3.00 (1.75) 2.25 {1.85) 1.80 (1.40) 11.75 (7.12) 2.23 {1.78)
£. Contro: 5.25 (2.50) 24,75 (2.20) .75 (3.00) 3.25 (1.79) 27,02 \9.353) 5,75 (2.41)

Aver 4.0 (2003 7,78 (".88) EPR G 1. (".-2)

S. Sin. Sig S50,

s.om - 0..2 c.11 0.1¢

Z.0. 3t =% O.zc 2.22 0,4

x ?igures -n parentheses are transfcIms valu=z
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in the post trestmont obsorvations token at 72 hours, 7 and
15 days.

In pre-troatment obsorvation, the population was aqua-
lly datstributed in the crop as is evident from its nonsigni-
flconce. The insccticidal treatments secmed to be effective
ti1l 15 days after trectment.

24 hours after troctmont all insecticidal treatments
except trigophos 0.07% proved significantly effoctive in
roducing lenf folder population as comparcd to Control.
Monocrotophos 0404% followed by Cypexmothrin 0.,009%, fonvale-
rate 0,02% and dimethoate 0,03% were the most effcctive treae-
tmenty, Trizophes 0407% was at par with control,

72 hours after the treoatments, monocrotophos 0,047
followea by other insecticides again proved significantly
most: effaective in reducing the population of leaf folder
(2,80 larvme/28 plents) as compared to decamethrin 0,004% and
Control (3.25 larvae to 4.75 larvae/25 plants),

7 days after the treatment monocrotophos followed by
other insecticides again proved most effective in reducing
the population of leaf folder as compared to decamethrin
0.004% and contsol (8,75 larvae/25 plants).,

18 days after the treatments the monoarotophos 0,04%
followed by other insecticides except decamethrin 0,04% were
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significantly most offective (0.78 larvee to 1.50 larvae/25
plants) as compared to Control (3.25 larvae/25 plants) .
Doecamethrin was at par with Control.

Teking into consideration the average larval populae
tion in different treatments and different time intervals it
was gseen that differences in average larval populstion 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-
crotophos 0,04% followoed by Cypermethrin 0.009% were the most
effective treatments. The aversge larval population was sig-
nificantly highest at 24 hours aftor the treatments (4.21
larvae/25 plants) 88 compared to that &t 15 days after trcot-
ments (1,48 larvae/25 plants). The population showed decroa-
sing trend at differont time intervals. The decrease in
Populacion was, however, aignificent only after 7 days.

4.3.3, girdle beetle, (Swed,)

The data on average plant damage by girdle bestle in
difforent treatments are tabulated in tadle.s,

From the table it is clear that the differences in
percentage plant damage wes not significant at 24 hours
bafore and 24 hours after the treatment but the same ware
signigicant at 72 houcs, 7ignd 24 days after treatment. 1In



Table~=8s Average per cent plant

of & replicaticns).

Selic. Treatment

1. Fenvalerate
2. Decamethion
3. Cypermethrin
4. ‘lonocrotophos
S. ~“ndosul fan

6. Dimethoate

Te Trizephos

8, Control

Meoan

SoIm +
Ceide 8t 5%

26
(30.60) *

24
(29.13)

19
(26.83)

18
{24.93)

19
(25.68)

18
(24.93)

23
(28.63)

30
{33.20)

22.12
(27.99)

Sig 1.64
4,81

29
(32.36) ¢

28
(31.92)
22
(27.85)
21
(27.04)
22
(27.65)
22
(27.85)
26
(30.50)
36
(36.85)

25.75
{29.62)

2.07
6.12

31
(33.73)»

30
(33.10)
25
(29.83)
22
(27.85)
26
(30,97
28
(31.92)
29
(32.36)
40
(39.22)

28.87
(31.13)

1.90
S5.61

X 72 hoursX 7 days X 15 days X 21 days

33
(35.03%)

30
(33.00)

26
(30.48)

23
(28.48)

27
(31.26)
28
(3222}
30
{33.00)
54
(47.16)

31.37
(33.,79)

2.06
.00

* Angular transformed valucs.

infestation by Girdle beectle/25 plants {(Average

Total % Mean

119
(131.72)

112
{127.19)

92
(114,99)

84
(208.30)

94
(115.16)

96
{126.82)

108
(114.98)

180
(156.43)

29,75
(32,93}

28,00
(31.78)

23,00
(28.74)

21.00
(27.07)

23.50
(28,79)

24.00
(29.18)
27.00
{20.78)

40,00
(39.40)

(14
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pre~troatment obsarvations the plant damage was equally dis-
tributed in the crop as is evident from its nonsignificance,

72 hours after the treatment, monocrotophos 0.04% with
18,00 per cent plant demage proved to be significantly most
affective followed by dimethoato 0,033, endosulfan 0.,0%%, and
Cypermethrin 0.009% as compared to fenvalerate 0,02¢ and Cone
trol (26 per cent to 30 per cent).

At 7 days, monocrotophos 0,04 was significantly most
effactive in reducing the plant damage (21 per cent) followed
by endosulfsn 0.07%, dimcthoate 0.03%, cyparmethrin 0,009
and trizophos 0.07% in reducing the plant damage as compared
o decamethrin, fenvalerate and control (29 per cent to 36

per cent) .

At 15 days, monocrotophos 0.04% again proved to be
significantly most effective (22 por cent plant) followed by
cypermethrin 0.009%, endosulfan 0,074, dimethoate 0,03% and
trizophos 0.07% in reducing the plant damage as compared to
decamothrin, fenvalerate and control (28 to 38 per cent).

At 21 days aftex the treatment, nonocrotophos 0,04%
again proved to be significantly most effective (23 par cent)
as compared to fenvalerate and control (33 to 54 por cent

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 intcrval were significant., Al
insecticidal treatments proved to be aignificantly superior
to control in reducing the plant damage. Monocrotophos 0.04%
followed by cypbevmeihsin v-LL9Z woxe the most effective treat-
ments (21 per cont to 23,00 por cent) as compared to control

{40 pexr cent).

The sverage per cent plant damage was significantly
highost at 15 and 21 days after the treatments (28,87 per
cent and 31.37 per cent respectively)s The plant infestation
was thus, low which subsequently increased with time and was
highest at 31 days after treatment.

4e3,4, stemfly, Mel phageoli (Tryon.)

The data on average plant damage and average per cent
stem length tunnelled and yield are tabulated in table-9,

From the table it is clear that differencaes in the
percentage plant damage by stemfly among different treatments
were significant. Monocrotophos 0.04% and dimethoate 0,03%
with 12,50 and 17.50 per cont plant damage respectively were
significantly most effective in reducing the plant infegta-
tion by stemfly a8 compared tO0 control with 40 per cent plant
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infestation. The differcnces in per cent stem tunnelled and
vield of 10 observed plants among different treatments were
also found to be significant,

Table-9; Average per cent plant infestation, the per cent

length tunnelled by stemfly and yield of soybean
in g/10 plants.

Y Xp ercentago XPer cent plantxyiem in g/10
s.!zo.g Troatment §p1ant damage}“"‘“ length § planto.

tunnolled
S R
Ze Decamethfif 13D (59.69) 60.90
 omemenegu g s
¢ MonockotoPROR  J%e% (400 7502
S. mdoslfan 823 (souis s6.52
oomose R e
o G gl s
8. contrel (35-10) (s9.11) %0.20
sig. sig. 340, 54q.
s.nmz 4.06 3.34 1,76
-C';. at 5% 11.97 2.8 11.09

Figures in parentheses are Angular transformed valuos.
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The stem length tunnelled by stomfly was significantly
lowegt in monocrotophos 0.04% followsd by cypermethrin 0,009
(42,00 per cent to 46.90 por cont) as compared to endosul fan
0.07%, decamsthrin 0.,004%, trizophos 0,07% and control (39,12
to 73,57 per cent). Next in order of superiority were dimew
thoate 0,03% and fenvalerate 0.02% which also racorded signi-
ficantly lowest stem tunnelling as compared to control.
Monocrotophos 0.047 with 75.02 g followed by dimethoate 0,03%,
endosulfan 0,07% and trizophos 0.07: gave the highest yield

as compared to control (80,29 g).

Thus, taking into consideration all the parametors
1,0, plant dsmage, stem length tunnelling and yleld, monocro-
tophos 0.04% reglstered ite suporiority.

4.4, cCo relation studi

The correlation betwaeen tunnel longth by stemfly
Me ana ha 14 Tryon. and yisld was found to be none
significant (r = 0.20012). It means that tunnel length a4
not affect the vicld of soybean,

The correlation between differcnt @turity groung
(oarly, medium and late) and population of leaf miner, leaf
folder, and per cent Plaht damage by stemfly wore found to be
nonsignificant except that in between maturity groups and
Plant damage by ¢irdle beetle. It was found that plant



4 PLANT ATTACK BY GIRDLE BEETLE & STEM FLY

AVERAGE POPULATION OF LEAF MINER & LEAF FOLDER
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FIG.I3 . REGRESSION OF DIFFERENT MATURITY GROUPS OF
SOYBEAN ON PERCENT PLANT DAMAGED BY
Obherea brevis Swed
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damaged by girdle baotle was 27.49 per cent in maturity
groups of 93 days.With increase in maturity, therc was a
progressive reduction in plant damage and it was lowest that
15 20,93 per cent in longest maturity group of 114.20 days.
It 18 thus seen that there was a Yery Wrmlaum bet-
ween Aifferent maturity groups and plant damage by girdle

beatle (r = =0.%27).

The regression equaticon being y = 56,572 ~ 0.3200 x.
It shows that there was a negative correlation with lincar
rolationship between different meturity groups and per cent
plant damage. The regression equation indicates that with
every increases of one day's maturity, there wes a reduction
of 0,32 per cent plant damage.

Table-10¢ Ragression of maturity groups of soybean on
e=10¢ cent plant damaged by Oberea brovis swed. pes

X
MatnriW Per cent gafoe!ﬂ.t:l.mf: of XCOafficient of

SuNoO. § group xplant dama correlation § o 8
X x X X
1. ’3-00 27,49 =0.927 =0,3200
2,  108.11 21,36
3, 114.20 20,93

The correlations between maturity days among Aifferent
maturity groups and population of leaf miner, leaf folder and
Per cent plant damage by girdle beetle and stemfly were found



PERCENT PLANT DAMAGED BY GIRDLE BEETLE

FIG.{4. REGRESSION OF MATURITY DAYS OF SOYBEAN
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to bo 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 plent damaged
by girdie beetle was 28.3 per cent at 111 days maturity. As
the crop maturity incressed there was a progressive roduction
in plant damago and it was lowest f{.e. 13,33 per cent at
longest maturity of 118 days. It is thus sesn that there was

Tab Regraession of maturity days of soybecan on per cent
ie=1ls pggnrt demaged by Oberea brevis swed,

X taturity y Per cent ) Coefficiont of Jcoefficient of
s.wo.x doys plant damagey correlation regression
S SR S S ) X

1. 111 28,33 ~0.939 ~1,8042
2. 112 22.91
3, 114 20,08
4, 116 20,00
5, 118 13,33

& significant correlation between maturity days and plant
dsmaged by girdle beetle (r m =0.939). The regression equa-
tion being ¥ = 226492 = 1.8042 x. It shows that there wes a
negative correlation with linear relationship between matu-
rity dsys and plant dsmage, The regression equation indicates
that with every one dayd increase in maturity there was a
Gecrease of 1.8 per cent plant dsmage by girdle beectle,

=3 0001~
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DISCU~3ION

The £indings on the incidonce of difforont insecet
pests of soybean, susceptibllity of different soybean varic-
ties against major poste, viz. leaf minor st

ve la Zeller, loeaf folder rosema indicata F.,
girdle bcetle, Qberea brevis Swed. &nd stemfly, Molena a
hag 14 Tryon and their chomical control have been discussed
below,
5.1, Incidence of in e

Among different insect pests appearing on soybean crop,
the leaf miner, loaf folder, girdle beetle and stenfly wera
found to be the major pests of soybean,

5.1.1, Leaf miner, Stomoptopys la Zeller

The population of leef minor was highest i.e, 10,93
larvae/20 plents at vegetative stage of crop which subssquen-
tly decrossed during flowering and podding stage and m,;,
lowest in maturity stage,

The present findings confirm the findings of Dutt
(1918), Fletcher (1920), Vander Xsan (1953) and Gangrade
(1971.72) who 8180 reported the lesf miner ©

vel Zeller to be serious pest of soybean at Mahara-
thtra, Jave and Sumatra and Jabalpur, rospoctively,
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S.1.2, Leaf folder, "ro Andicata ¥,

Leaf folder was alco a major pest. The population of
loag folder was found to be high in vegotativa stage 1.0,
8,51 larvaa/10 plants which subsecuontly docreased during
flowering and podding stage and was lowest at maturity stage,

The prosent findings confirm the findings of Flotchor
(1914), plank (1946), Gengrade (1971) and Bhattacharfes (1977)
who also reported the leaf folder Lomproscma 8 F. to ba
& scrious pest of soybean at Scuth Indla, Puertorico, Jabealpur
and Dslhi, rospoctively. The prescnt findings are alse in
accordance with that of Gangrade (1971) who reported the

appearance of leaf folder Lamprosams indicats F. from August
to end of september, but low populaticn i,e. about 4 to 5

larvae/100 plants in Kharif sesson was reported by him,

S.1,3, Girdle bectle, Obgres hrevis swed.

girdle beetle wag alac rocorded to be a major post of
soyhean csusing 27,754 plant damage t111 maturity,

The present findings arc in accordance with the #{na.
inga of pruthi (1940), Ayyar (1940) and Repoor (1971) whe
gy reported the girdle bestle gbages brovie Swed. to be a
Sericus post Of 80yboan at South India and Jabalpur respecti-
Yely, The present findings alsc confirm the 2indings of



Kapoor et al., (1971), who reported plant damage by girdle
bsetle to vary from 1 per cent to 29.4 por cent,

5.1+4s Stemfly, Melana ha eold Tryon

The stemfly has also bean rocorded as a major pest of
soybean, The plant damago by stemfly was as high as 25,52
per cent till maturity stage of crop.

The present findings confirm the €indings of Chewsapeng
(1949), singh (1968) and Gangrade (1973) who also reported
atemfly Me r & phaseoli Tryon to be a serious pest of
soybean at Pantnagar and Jobalpur respsctively. But Singh
(1968) ana Gangrade (1973) reported still more plant infesta-
tion 1,0, 60 to 100 por cent and 95 per cont plants regpecti-
voly as compared to that of present findings.,

5.1.8, Othe

Among other insect pests appearing on soybean crop,

the tobacco caterpillar a ur F., green semiloo-
per flusie cea Fb., green bug & a wvi Las grem
Pod borer Hel this ammigera Hb,, Jussid Sp. and

Aphias aphig ©  r appeared in low numbors and thus were
the minor pests. Their population was very low i.s, 0.73,
0,11, 0,18, 0.15, 0,08, 0,06/20 plants rospectively ongy
during vegetative stage of crop which nubl‘gumtly decreased



during flowering, podding and maturity stages except that of
green bug, the population of which was more at maturity stage

of crop.

The presont £indings 4o not support the findings of
Sonan (1937), Singh (1969) who reportod the tobacco caterw
pillar Spodoptera litura F. and tera littoralls as
serious pests Of soybcan crop and also that of Singh and
Chibbor (1969) who reported green semilocper Plusia
orichalcea Fb. to be sericus pest at Pant Negar. The presott
findings are not in accordance with that of Isley (1936),
shohegolev (1939) who reported the gram pod borer Helicthis
8ps to be a serious pest of soybean crop at Arkansas and
North Caucasus but confirm the findings of Gangrade (1971-72)
who reported this to be a sporadic pest at Jabalpur.

The present f£indings do not confirm the findings of
Flint (1930), Ayyar (1940), Kretsschmar (1949) who reported
the leaf hopper jassids Impoagce sp. to be a sericus post of
soybean at UeBehe

The present findings alsoc confirm the findings of Khan
and Rao (1950) who reported the two species of aphids vig.,

Mypus poraicse Sulz end Aphis crageivora Koch on cotyledonous
leaves of soybean crop,

The present findings algo confirm the findings of Todd

&t a1, (1973) ¥ho reported the green bug Nagars yiridula L.
to feed on developing pods and geeds of soybean,
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S.2, varietal ibilit
5:2¢1s Leaf miner, s t subsecivella Zeller

The population of leof miner aneng 20 different varie-
ties varied from 5.66 larvae/20 plonts in Jo=2 to 11,06
larvae/20 plants in JS 78-77.

Taking into consideration the average larval pepula-
tion of leaf miner in all threo obscrvations taken together
and also that of each observation individually the varieties
found in ‘different susceptibllity groups weras

JGe2, IS 7867, IS 71=5 and Fbel « Least sugceptible

JS 76~-188, Cocker-stuart, JS 70-77 and JS 78~80 - Most susce-

mible.

Kalitur, Js 75«19, JS 72-280, Jz 75-46, T-49, Js 72-44, Ankur,
JS 72-185, Braggs, JS 76=-259, J5 78-72 and I3 76205 - Interme-

diate in susceptibilicy.

The present findings confirm the findings of Jakhmola
&t al, (1980-81) and Thombre (1963) in respect of least susce-
Ptibility of J5+2 to leaf miner while they do not support the
findings of Bhattacharys (1982-83) and Bichoo (1982-83) who
Teported the J5=2 to be moderatoly susceptible. The present
findings are 8180 in accordance with J‘Mla 8t al. (1980.81)
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who reported the varistics I'b-1 and J5 71-5 to be least sus-
captidble and JS T2-44, Ankur and Bragg to be intormediate in
susceptibility. The present findings, however, do not sup-
port the findinga of Jakhmola ot al. (1980-81) in respect of
varieties Js 76-188, T=49, JS 72-280 and Xalitur, who repor-
ted the variety J5 76-188 to be intermediate in susceptibie-
lity and varietics JS 72-280, Kalitur, T=49 to bo most susce-
ptible, Ppresent findings regarding susceptibility of Jg 72-44
confirm that of Bichoo (1982-83) who also roported it to be
intormediate in susceptibility. On the other hand, Dhatta-
charys (1980-81), Bhattacharjec (1982-83) reported Js 72-44
to be least susceptible. uwhile Thombre (1983) Jg 72~44 to be
most susceptible. As ragards the varicty Ju 75-46 the pre-
sont £indings do not support the findings of Bhattacharya
(1980-81) and Kewathekar (1981-82) who reported it to be

least susceptible.

5.2.2, Leaf folder, L in

The populaticn of leaf folder emong 20 aifferent varie
ties variod £rom 2.83 larvee/20 plants in Js-2 to 9.25 larvae/
20 plants in J5 72-80. Taking into considerstion the avorage
larval population of leaf folder of all thres obaservation
taken togethor and also that of each chaorvetion individually
the varietios found under Aifferont suscaptibility groups
wareos
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J8=2, Pb=1 and Js 75-46 = Least susceptible.
JS 76=259, J5 T8-80 and J3 7872 -~ Most susceptible.

JE 7244, I35 71~5, J5 76=67, Bragg, J5 75-19, Cocker-stuart,
T=49, Jo 78«77, JS 72-280, Kalitur, JS 72-183, J5 76-168,
Ankur and JS 76-205 = Intermediate in susceptibility,

The present f£indings confirm the findings of Gangrade

(1970) who reported the number of larvae of leaf folder
ros indicats F. per 100 plants to range from 2,88 to
14,47 although incidence reported by him was slightly lower.

5,2,3, Girdle bestle, brevig Swed,

The average per cent plant damage by girdle beetle
among Aifferent verietios variod from 12,88 per cent in
IS 724280 to 42.91 per cent in Jo 78«72, Taking into consi-
deration the average plant infeststion by girdle bestle of
all three cbservations taken togethor and also that of each
obporvation individually the varieties found under differcnt

susceptibility groups wers:
I8 72.280, T=49, Pb=l, JS«21 == Least susceptible
JS 718, JS5 76=77 and JS 78-72 «~-~ MoSt susceptible

J8 73.44, Js 76-188, J8 76=205, Ankur, Kalitur, Bragg, cocker-
ttum, J5 75=19, J5 78=67, IS 70-80, J5 T2~185, Js 76259,
J8 78.4G <= INntermediate in susceptibility.
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The present findings confixm the findings of Bichoo
(1983) wheo reported the varieties Js 78~80 and JS 72«44 to be
intormediate in susgeptibility but confirm his €indings regar-
ding varietics Js5-2, J5 78«82, which ware reported to be
intermediate in susceptibility.

Se2+4. Stamfly, aseo  Tryon

The per cent plant demage varied f£frem 7.50 per cent in
Kalitur to 30 per cent in JS 75-46 while stem tunnelled
variod from €5.70 per cent in Knlitur to 69,77 per cent in
Js 78-67, Taking into consideration the plant damage and per
cent atem length tunnelled by gtemfly, the varietios found in
differcnt susceptibility group were:

Kalitur - Least susceptible,

JS ‘19«19, vb-1, Bragg, JS 75-46 and J3 76~80 = Most suace~
ptible,

JSm2, J5 18=67, I3 1872, IS 76-188, Cocker-stuart, Ankur,
J5 76289, T=49, J5 T6=208, J5 71«5, J5 18=77, J5 72105,

Js 72-200 and J5 72-44 =~ Ilodorately susceptible,

The present findings confirm tha findings of Rawat
st al. (1967-66) and Gangrade (1970) who reported the plant
infestation by stemfly to vary fxom 2,97 per cent to 32,98
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per cent in five differont varieties and 67.05 per cent to
86,20 per cent among 20 different varicties of soybean,

The present findings also confirm the f£indings of
Beohar et al. (1980) who reported the Kalitur variety to be
least susceptible. The present findings, however, do not
confirm the findings of Rawat gt al. (1968) who roported Pb-1
and Bragg varieties to be moderatoly susceptible,

As regards tunnel length made by stemfly, nc work on
varietal differences geems to have been done elsewhere as is
evident from the literature,

S.3, Chemical control

5,3.1, Leaf miner, t sub cci 1la Zeller

Among all insecticidal treatments the trizophos 0.07%
followed by dimethoate 0.03.: were found to bo aignificantly
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
larvae/25 plants) as compared to that of at 15 days after
treatment (3,15 larvae/2S plants). Endosulfen 0,07% stood
third in order of superiority at 72 hours after treatment.
But Gangrade {2973) raported the endosulfan 0.07% to be most
effeative ageinst leaf miner even upto 72 hours after the
treatment.
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Se3.2. Leaf folder, rosema indicata F,

among all insecticidel treatments, monocrotophos 0,047
followad by cypermethrin 0,009% were found to be significan-
tly most effective in roducing the leaf folder populaticn
even upto 15 days after the treatment. The average larval
populaticn was significantly highest at 24 hours after the
treatment (4.21 larvac/25 plants) a&s compared to that at 15
days after the treatments (1.48 larvae/25 plants).

The present findings also confirm the findings of
Rawat (1977-79) and Thombre (1983) who reported the monocro-
tophos 0,04% to give complete protection to crop against leef
folder even upto 7 deys after the treatment, Cffectivenecas

of cypermethrin 0,01% against leaf folder has been reported

w MQ (1983) uSOO

8.3.,3, cirdle beetle, Oberea brovis Swed,

Among 811 insecticidal treatments the monocrotophos
0,043 followed DY cybewmeiinin 0:0037, proved significantly most
offoctive in reducing the plant damage by girdle beetle (21
o 2§ per cent) 8s compared to control (40 per cent), The
averago per cent plant damage was highest at 1S and 21 dsys
after tho treatment, Endosulfan 0.,07% was also found to be

equally effective in reducing girdle beetle damage,
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The present f£indings confirm the findings of Kapoor
et al. (1971) who reported endosulfan 0,05% to be most effe-
ctive against girdle beetle. But the findings do not confirm
those of cangrade {1973) in part, who reported endosulfan
0,054 and dimethoato 0,03 to he significantly most effective

than monocrotophos 0,04%,

8.3.4, ctemfly, MNolenegromysa Tryon

Among 811 ingocticidal treatments the monocrotophos
0,047 followed by dimethoate 0,03% proved most effective
against stomfly. HMonocrotophos treated plots recorded not
only leagt per cent plant damage (12,50 per cont/10 plants)
and stem length tunnelling (45,70 per cent/10 plants) but
also rocorded highest yleld (75,02 g/10 plants) as compared
£o other insoccticidal trcatments and control, Cndosulfan
0.07% stocd third in order of sunariority.

Thae present findings confirm the £indings of Gongrade
(1972-73) and Kapoor (1973) who reported monocrotophos 0.04%,
dimethoato 0.03% and endosulfsn 0.07% respectively to be most
effective agsinst stemfly, As against present f£indings, the
average length of stem tunnelled reported by Gangrade
(1972.73) was Very high while reduction in stem tunnelling in
dimethoate trested plot was also very high as compared to
Present findings,
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As regards the ylecld, the present f£indings confirm the
€indings of shrivastava (1971) and Kapoor et al. (1971). The
former reported the mixture of dimethoate 0,03% and diazinon
0.03% in the ratio of 1:1 to give an everage increase of
42,06 par cent yleld over the check plot, Wwhile Keapoor et al,
{1971) found the monccrotophos 0,04% and dimethoate 0,03 to

give highest yields

The preoont findings do not support the findings of
Gangrade (1971) who reported @ifforcnces in yleld among inse-
cticidal treatments end check plots to be nonsignificant.

Sede elation 8 44

The correleticn between the tunnel length and yield
among A4fferent varioties were found to be nensignificant,
Thus, thc infestation of stemfly (tunnel length) did not seem

to affect the yield,
Gangrade (1970) on the other hend reported the corrala-
tion between the average tunnel length and yield to be nege-

tiva,

The present findings support the findings of Bhattacha~
xya and rathore (1979) who reported that the tunnel length made
by stemfly failed £o show direct loss in the yield of soybean.

w0008~
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SUMMARY

6.1, Incldonce of insect ests of s bean

Fortnightly survey of gsoybean arop grown at J.N.K.V.V.
Remcarch Farm revealed that leaf miner, o 80CL-

vella Zellory leaf folder, ndi ata F, and girdle

beetle, Oberea brovis Swed. and stamfly, Helana
phageoli Tryon werc the major pests causing losses on soybean
erop. The incidence of first two was higher Quring vogeta~
tive stage but that of other two was higher from vagetative

through maturity stage of crop.
6.2, Varietal guscentibili
pwenty varictics of soybean were tested for their suge

coptibility 0 above-mentioned four major pesta,

6.2.1, Leaf miner, Stomo sub ecivella Zeller

rhe variotics Js=2, JS 78-67, JS 71-5 and Pbe1 wore
found to be l1sast susceptible while JS 76~138, Cockerwastuart,
JS 7677 and IS 78~80 were found to be most susceptible
againgt leaf miner, Rost of the varieties were found t¢ be

moderately guwlptlble.
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6.2,2, Leaf folder, Lamproscma indicata ¥,

The varieties Ji»2, b=l and J7 75=46 wore found to bo
least susceptible while J5 76=259, J5 78«80 and J$ 78«72 werc
most susceptible against leaf folder. Rest of the varictics
were found to be moderately susceptible.

6.2.3, Girdle beetle, Oberen brevis sSwed.

Js 72-280, T=49, Fbel and J.i=2 voro found o be least
susceptible while J8 71=5, JS 78=77 and JS 76-72 were most
susceptible against girdle beetla. Rest of the varieties
wore found to be moderately susceptible.

6e20484 stemfl¥e HMel ha Tryon

Kalitur was least susceptible whilc JS 75«19, Dbei,

pragg, J 75-46 and JS 78-80 were found to be most suscepti-
ble against stomfly. Rocst of the varieties were found to be

intermediste i guscoptibility. Taking the overall pictura

of pests incidence in 4ifferent varicties and their yield

rocord, Jo=2e pb=1 socmed to bo most promising varictios,

6.3. chomical Control

seven modern insocticides were evaluated agatnst these

major pests 80 &8 to £ind most effective insecticides againat

these major pestse
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6.3.1. Loaf folder, sema in

Among insecticidal treatments, monocrotophos 0,04%
followad by cypermethrin 0,009% were found to be significan~
tly most effective in reducing the lea€ miner population oven
upto 15 deys after the treatment.

6.3.2, Leaf miner, S omo subsecivolla Zeller

Ameng all ineecticidal troatments the trizophos 0,07
followed by dimethoata 0,03% was found to be significantly

most effective in reducing the leaf miner population upto 15
dnys aftor the treatments. - sulfan 0,07% stood third in

order of superiority.

6+3.3. Girdle bestle, Cberes bravis Swed,

Ameng all insecticidal treatments the monocrotophos
0.04% followed by  ypevmtxinoeed% proved significantly most

affoctive in reducing the plant dumage by girdle beotle as

compared to control.

663-‘; Stm’lYl M ana M Tm

Among 8ll insocticidal treatments the monocrotophos

0,047 followed by dimethoate 0,03% proved most effective

ageinst stemfly. Monocxotophos 0,04 followsd by dimetlwoate

0.03% gave highest yield,
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6.4, Correlation Studies

The correlation between the tunncl length by stemfly
Melana za phaseoli Tryon and yield was found to be non-

significant (r = 0.16212).

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 (r = -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 plent damage. The regression equa-
tion indicates that with evexry increases of one day's matu-
rity there wasg & reduction of 0.32 per cent plant damage.

phe correlation between maturity days of only late
maturing varieties of soybean and per cent plant damaged by
girdle beetle Oberea brevie Swed. was found to be significant

(r = =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

increage of one day's maturity.
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The population of leaf miner and leaf folder and plant
damage by stemfly in all maturity groups and by girdle beetle

in early and medium maturity groups werc not found to be

correlated.

~3000s~
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APPENDICES

Appendix-~1: Analysis of variance for Average population of

leaf miner,
X X ) X
Source of X ) §
SQNOQ§ Variation %d.fo% SeSe § MeSeSe {F cal%__ Fo/

1, Replication 3 1.0941 0.3647
2. Treatment 19 14.884228 0.7833 4.58
3. GError 57 9.8264 0.,1723

Total 79

Se+ #:000,20 CeDe 8t 5% = 0,59

Anelysis of variance for Average population of

A ddxe2
ppen ! 1eaf miner.

)4 X X
source of xgq,£,.X SeSe X M.Z.8. XF ca1§ gy

SeNo.X variation

=

3 1,5013 0.5004
19 8.395025 0.4418 2,009
57 12,533975 0.21989

1. Replication
2, Treatment
3., Error

Total 79
SeEm + = 0.23 CeDe at 5% = 0,66

Analysis of variance for Average population of
leaf miner.

X £ A ) ) X )¢
source © SeSe eSeSe F
SeNo.X variation Xd.£.X X MaSeS Xr CEIXT

Appaendix~23s

0.389145 0.129715

1, Replicetion 3
12,264615 0.645506 3.58

2, Treatment 19
3, Error 57 10,25073 0.1798373
Total 79

BQEM: = 0,21 CeDe 8t 5 = 0.6%
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Appendix~4s Analysis of variance for Avera
tion of leaf folder. ge larval popula-

X X

X X
- Source of X X
S.No.X variation Xd.f-i SeSe X MeSsSe ) & calx_EQ_

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

SeEm 4 = 0,21 C.D. at 5% = 0.61

Analysis for varlance for Average population of

Appendix-5s
leaf folder.
X X X X X X
o Source of S48 F
O.NO.% variation %d.fu% Dede { M.S.S. %F cal§ 504
1. Replication 3  1.80495 0.60165
19 5.992479 0.31539 1.42

2. Treatment

3. Error 57 12.656873  0,22205

Total 79

SeEm 4+ = 0,23 Ne.Sig.

Analysis of variance for Average population of
1eaf folder,
X X

7 Y ¥
source of 8 F
SelooX Joriation XdefoX  SeSe XK MeSeS.  XF call—gr

Appendix-63

1. Replication 3 3,075865 2,0252
2, Treatment 19  11,106815 0.5845 4,33
3. Error 57 7.69211 1.13944

SeIm i = 0,18 C.D, at 5% = 0,52
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Appendix-7: Analysis of variance for percenta
by girdle beetle. P ge plant damage

Source of
S.No X SOUTCE. on Xd.£.X  H.s. X M.seS.  XF calX—fo
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
SLm* 430 <o 5y 1228

Analysis of varlance for per cent plant damage

Appendix=-8:
by girdle beetle.

X XX X X X
Source of -
S.No X SOUTlion XdefX  s.s. X mes.s. XFocalX F
1. Replication 3 S63.216 187.738
2. Treatmont 19 3724,.497 196.026 4.21

3. Error 57  2654.017 46.561

S-F.mi = 3.41 CeDe 5% = 9,71

Analysis for variance for per cent plant damage

ApPpendix-9:
by girdle bectle.

X . X X X X Y
SONO.X 322;::1:: xdlf.x SeSe x MeSeSe XF calx—%s—

1. Replication 3  1006,7472 335.58
2489.9584 131.05 3.093

2, Treatment 19
3., ZIrror 87 2474.7654 42,36
Total 79

S,Em i = 3.25 C.D, at 5% = 8,18
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Appendix-~-10s Analysis of variance for per cent plant dama
by Stmfly. P ¢ 9e

Source of %d.f.

)

i. Replication
2, Treatment
3. Error

Total

Som i = 6.19

Appendix-~11s

3
19
57

79

X
X

source ©f y5 ¢ x

S.NO.X Variation

1. Replication
2. Treatment
3. oDrror
Total
Selim = 2,98

Appendix-~123

S -NO. x Variation

1. Regplication
2, Treatment
3., Error
Total
s. m i = S. 69

3
19
57

79

source Of yq g X

SOSO

306,93
4885,398
8744.,976

SeSe

43,72
1675.08
2012.909

S.5.

649,297
6550.77
7392,89

X X X

X M.S.S. XF Calx-—gy—
102.31
287.12 1.67
153.42

C.D. at 575 = 17;65

Analysis of varience for per cont stem tunne-
1led length by stemfly.

X 1M.SsSe XF cal) 5oz
14.87

86.163 2.49
35.37

CeD. at 5% = B8.4Y

analysis of variance for yleld of soybean
varieties.

x MeSeSs IF Calx-"%z-
92.757

344.78 2,65
129.69

CoDs at 5% = 16.79
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Appendix-13: Analysis of variance f
leaf mincr. @ fof average populaticn of
X A X X
Socurce of . A )
SQNO.X variation xdo f.x SeSe x MeSeSe XF CaIX'—%‘,—
1. Replication 3 2.5510378 0.85034
2. Treatment 7 0.964175 0.1373 0.901
3. Error 21 3.209340 0.1528
Total 31
Nonsignificant. SEm™ 019
Appendix-14: Analysis of variance for average
1leof minerx. g¢ population of
P Scurce of _ o
QONO'OX Varj_ation xdofcx SeSe x MeEsSe Xl‘ Calx 52
1. Replication 3 2,1243075 0.7081025
2. Treatment 7 0.627495 0.0896421 0.8200
3, Error 21  2,29%6 0.1093
NOnsignificantn S.Emt= 0016
Appendix-15: Analysis of variance for average population of
leaf miner.
) g £ X X )¢ X X
SuNo.X SCUFCEOF Xd.£X  Sese X MeSes. XF call—gr-
1. Replication 3  0,190775 0.0635
2. Treatment 7 3.6642 0.52845 2,55
3. srror 21 4, 303775 0,20494
Total 31 8.13875

SQm : = 0.226

CeD, at 536 = 0.65
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Appendix-16s Analysls of variance for aver
leaf miner. 8ge population of

SuNo. X Source of yg £y 5.5, X M.Ses. X calX—g—

variation
1. Replication 3 0.613278 0.204425
2, Treatment 7 4.4698 0.63859 4.63
Total 31 7.9732

SeEm + = 0.19 CoD. &t 5% = 0,54

Analysis of variance for average population of

Appendix-17:
leaf miner.

s source of .£. F
Q‘Nc.x variation Xél £ x SeSe x MeSeSe XF calx-—s;é—

1. Replication 3 0.0826625 0.2942
2. Treatment 7 6.966325 0.,99518 11.9
3. r&rror 21 1.7441125 0.,08305

Total 31 9. 593100

S'Eﬂl i - 0.14 C.D. at 5% = 0.42

analysis of variance for average population of

Appendix-18
=188 leaf miner.
X £ X A A X X
source © : 5.5 .S ¥
8aNo. X variation Xd.f.l 545 X MeSeS Ir calx__f%._
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 2.7936

Nonsignificant S-EmT=0-d &



Appendix=19s Analysis of variance for aver
leaf folder. age population of

Source of -
SeNouX gariation Xd.£.X SeSe X M.S.8. XF calX gv
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
Q"

Nonsignificant S:EnmT

Analysis of variance for average population of

Appendix-203
leaf folder.

. source of E
Selo. X variation Xde£eX SeSe X MeSeSe P call-ﬁ;,/:-

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

Celm 4 = 0,12 CeD, at 5% = 0.36

aAnalysis of variance for average pepulation of
leaf folder.
X X

X £ 3 A A
Sello. X ggg‘;g:ign Ya.£.X  SeS¢ X MeSuS. XF ca1x__§%..

Appendix-21:

1. Replication 3 1001104 0.33702
2. Treatment 7  0.90074 0.12867 2.54
3. Error 10 2.,06321 0.05062

Total 31

Semm + = 0.12 C.D. &t 5% = 0,33
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Appendix-22: Analysis of variance for average population of
leaf folder.
) @ X X X X
source of S ) S
s.mo.{ vapiation XdefeX 5.5, } MeSeSe  XF callm—pgr
4 e
i. Replication 3 0.88266 0.295
2. Treatment 7  6.96632 0.996 11.86
3. Error 21 1.74411 0.084
Total 31

Seim + = 0,14

Appendix-23s
leaf folder.

source of yq g x

SeNo.X variation
1. Replication 3
2, Treatment 7
3. Error 21
Total 31

Sem = 0.13

SeSe

0.38775
1.38112
1.53899

X

CeDe at 5% = 0,41

2nalysis of variance for average population of

MeSeSe  XF calXTF?-,-
0.12924

0.19730 2.69
0,07328

CeDe at 5% = 0,38

Analysis of variance for average population of

Appendix-241
leaf folder.
) { X X X A XX
SOMce Of . slwde 3 E
S-N’o.x variathﬂ xdnf.x S.s x MeSeS xn calx———g?{\—-
i, Replication 3 0.8196 0.2732
2. Treatment 7 0.4256 0.0608 0.082
3. Exror 21 1.5484 0.7374
Total 31

Nonsignificant SEnt - 042
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Appendix~2%: Analysis of variance for per cent plant damag
by girdle beetle. N

X X X X X X
o f -
S.No.X SC’“ﬁf Ign Xd.£.X SeSe X M.5.8. XF calx—-g%—

1, Replication 3 113.26113 27.75371
2. Treatment 7 ©80.3905 4,2310789 0.0546

3. Error 21 1627.3184 77.491352
Total 31
Nonsignificant SEm' 4 40

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

Socurce of . F
SnNO.x variation xd.fox SeSe X MaSeSe ¥ Calx-T%"
1. Replication 3 77.28141 25,7604
2. Treatment 7 120,6675 17,23 0.486
3. Error 21 743.68419  35.41

Total 31

Nonsignificant S:émT 2-7

Analysis of variance for per cent plant damage

Appendix-27s
by girdle beetle.

A source of X A P2 % M.S §F 1x F
S.NO.X ;ariation Xd.f.l Dede eSeSe <a X——ga-;:-

1. Replication 3 83.852812 27.841707
249,65685 35.66513 3.29

2. Treatment 7
3. Error 21 227.59403 10.837811
Total 31

SeEa 4 o= 1.6‘ CoeDe at 5,‘ = ‘.81



86

Appendix-28: Analysis of varionce for
by girdle beetle.
Source of -
SQNO.X Variation XCl.f.x c.S. x
1. Replication 3 81,4993
2., Treatment 7 317,.8815
3. Error 21 361.88187
Total 31

Seum + = 2,075

Analysis of variance for

rer cent @gdant damage

MeSeSe XF call——%;—
27.166433

45,411643 2.634
17.2347

CeDe at 5% = 6,12

per cent plant damage

Appendix-~29s
by girdle bectle.
source of - .

S.No, X vax'iation xdcf-x SeSe X MeSeSs XF cal) 5o

1, Replication 3 123,83541 41,2747

2, Treatment 7 325.92217 46.56031 3.215%

3. Error 21 304,.19412 14.435

Total 31

Seim 4 = 1,903

Analysis of varlance for

Appenddx-303
py girdle beetle.
2 source of .
SQNC.X variation xdofcx SeSe x
1, Replication 3 52.0198
2., Treatment 7 921.065
3. Error 21 358.,3966
Total 31

S Em = 2.065

coDo at 570 = 5.61

per cent plant damage

MeSeS. XF calx—-gz—
17.339933
131.58071  7.710*
17.066505

CoDs 8t 5% = 6,09



87

Appendix-31: Analysis of variance for per cent pl:
by stemely. P rlant damage
X A X X

1 Source of X X
SeMouX oriation Xa.£.X SeSe X M.S.8. ¥ calx—%—,;,;—

1. Replication 3 413.58132 137.87

2, Treatment 7 1266.,36020 180.9086 2.74

3. Erxror 21 1388,10650 66.1000

CeDe at 57 = 11.97

Sedm 4 = 4,06

Analysis of variance for per cent stem length

Appendix-32:
tunnelled by stemfly.
Source of “ F
SeNo.X variation Xde£eX SaSe X MeSaSe Ir calk =
1. Replication 3 244.4694 81,48
2, Trecatment 7 1023.,15 146.16 3,27
3, Error 21 937.664 44,65
Total 31
S-Em .-_|: = 3.34 C.De at 5% == 9.85
Appendix-33; Analysis of variance for yield of soybean/10
plants,
s source of - F
SeNo. X variation Xd,£.X SeSe X MeSaSe IF calX--ﬂ-
1. Rgplication 3 296.,7387 98,9125
2. Treatment 7 1541.7255 220.2465 3.89
3. Error 21 1189.5658 5646450
Total 31 3028.03

5 e i = 3,76

CeDs at 53 = 11,09
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Appendix=34: Analysis of variance

X DiffercntXPlant damagek X X
S.No,X maturity Xby girdle X = ,2 X 2 X
X group bectle X X Y X
() X ) X X X
1. 93.00 27.49 8649.00 755,7001 2556.57
2. 108.11 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: Analysip of variance
% P an
xrdaturityx(imaga by X 2 X 2
SeNo.y ?3¥3 Xgirdlg ?oetlex * X ¥ *x¥
1, 111 28.33 12321 802,.5889 3144.63
2. 112 22,94 12544 524.8681 2565,92
3. 114 20,06 12996 403,2064 2269.12
4o 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 = 0,939
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