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INTRODUCTION

Pulses enjoy a unigue position in the human
diet as they are potentially rich source of proteins.
Among the pulses, soybean (Glycine max (L.) Merrill)
and Arhar (Cajanus gajan (L.) M1ill.), both are the
important grain legumes, members of the pea family,
grown widely in India. Both are very nutritious and
almost as important as rest of pulses put together.
Both are the important pulse crops of our country and
play an important role in our agricultural economy.
Major pegion-pea producing countries are India, Uganda,
Burma and Dominican Republic while major soybean
producing countries are U.S.A., China, Brazil and

Indonesia,.

All the agricultural crops are grown generally
for their food value, Therefore, a great importance is
attached to their proper cultivation and protéction from
pests and diseases, against which they have very limited
tolerance, As a result, an intensive chemical spray
programme is usually followed to control the harmful

organisnms,

One of the limitations of chemical application is
phytotoxicity which may nullify, the control schedule,
Pesticidal chemicals, when used on agricultural crops,

should be evaluated for thelr effectiveness on the



target organisms as well as for visible symptoms of
injury, if any, to the host plant. Thelir possible
effects on the vital physiological processes, and
subsequent influence on ultimate yleld and quality is
generally not much emphasized. Potantial damage to
these processes may already have been inflicted even

before visible symptoms of injury.

Photosynthesis i.e. carbon assimilation, the
ability of green plants to £ix atmospheric carbon dioxide
into carbohydrates by using energy from sunlight, 1is the
principal process which directly influence plant
productivity. It is of great importance whether the
pesticides which are effective in controlling plant pests
without impairing the net photosynthate production can
improve plant growth and increase the crop yleld or it
suppresses the development and adversly effect the fruit
production i.e,, the crop yield.

The chlorophyll concentration is of considerable
importance to any crop plant, which itself is an efficient
convertor of energy into photosynthates through the C-4
path way. The photosynthetic activity is more pronounced
during the vegetative phase of the crop growth contributing
to total dry matter production. Phytotoxic chemicals are

compounds that cause death or injury to crop plants.



The phytotoxiclity of any pesticide to crop, results

into reduced yield, stunted growth, production of neorotic
spots, yellowing, chlorosis, burning of leaves and at
times even complete death of crop plant, The agricultural
chemicals are capable of altering the physical and
chemlcal composition of crop plants by influencing their
physiology (Pritam Singh, 1970). Such alteraction in
their composition is of critical importance to the plant
productivity. In pulses the photosynthetic activity
decline at the time of pod development (Sinha, 1973,1974).
At this time phytotoxicity cause the drop of developing
pod or the formation of not fully matured pods due to
lack of sufficient supply of photosynthates., This will
results in the reduction of pod setting and ultimately

in yield of pulses,

The carbaryl, which is an important carbamate
insecticide, commonly known as "sevin" was discovered
by 'Lambrech' in 1953 and was introduced as an insecticide
in 1965 by Union Carbide {(U.S5.A,), Although it is known
to be a powerful insecticide for the control of many
insect~pests species., it has been reported to be
phytotoxic to certain crop plants. Chari and Patel (1970)
reported for the firgt time such a bPhytotoxic effect of

carbaryl in Arhar (Cajanus caian). In later years,



although several workers reported phytotoxic effect of
carbaryl on arhar and soybean (Koehlar add Rachie (1972),
Shrivastava (1978), Gangrade (1974), Kapoor et al. (1975),
Balasubramanian et 81.(1976), Anonymous (1978), Bergman
and Pedige (1978), Anonymous (1979, 1980, 1981),
Vaishampayan et al. (1982) and Odak (1983)| detailed
studied are still lacking on its exact effect on pod
setting, grain size and yield potential of the treated

plants,

Preliminary trials were conducted at Jabalpur
during 1982 on soybean and Arhar both (Vaishampayan
et al, 1982). The present investigations were undertaken
to observe in detall, the various aspects of phytotoxicity

and confirm the results of earlier trials,

The present investigations were warried out with

£0llowing specific objectives:

1. To study the phytotoxic effect of carbaryl dust
as well as spray formulations, compared with endosulfan
and monocrotophos sprays as standard and control on
foliage as well as on pod setting and its subsequent
affect on yield potential of plant,

2. To study the effect of the above insecticidal
treatments on the major insects and the grain yleld of
soybean and Arhar,
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REVIEW OF LITERATURE

The available literature relevant to the present

studies has been reviewed under the following heads:

%:} General ph¥§239§;9;ty,

2,2 SpeciéIc to carbaryl,

2.2.1 General

2.2.2 Soybean

2.2.3 Arhar

2.3 Inc{gggpe of major insect-pests.
2.3,1 Soybean v’

2.3,2 Arhar

2.4 Chemical control of major insect-pests.
2.4,1 Soybean

2.4,2 Arhar

2.1 neral h otoxicit

Phytotoxic effect of pesticides, when appliegd to
crop plants in field, is known to the entomologists
since long., The earliest report is that of Hervey and
Schroeder (1946) who reported DDT 3% dust to cause severe

stunting of the Ohio-31 variety of cucumber.

Carrunth and Howe (1948) noted no phytotoxicity
on table queen while on ‘butter nut'and *blue bubbargd'

chlorosis was produced resulting in 50% kill of the



plants due to the application of 3% DDT, 1% gamma BHC

and 2% chlorinated camphore dust,

Chapman and Allen (1948) observed chlorosis,
necrosis, stunting and decreased yileld of cucurbits

treated with DDT and other chlorinated hydrocarbons.

Aiban and Brown (1950) described the susceptibility

of some 0of the cucurbits to DDT injury.

Banerjee and Chaterjee (1955) reported that DDT
1% spray does not cause any injury to the cucurbitaceous
crops, while 4% and 5% BHC dust injured cnly Lagneria
Yulgaris which showed leaf burn.

Taiwania (1955) observed that DDT dust at 5% and
10% and BHC 0,5% and 1% cauged chlorosls and affected

the internal structures of watermelon leaves,

MacCollum (1956) studied effects and correction
of DDT phytotoxicity to cucurbits and found that DDT
injuwry is primarily associated with its ortho para and

para para isomers,

Mukerjee and Wadhi (1956) studied the phytotoxicity
of toxaphene, DDT, dieldrin, lindane and aldrin to some

of the cucurbits,



Champ (1966) reported that DT 1% spray (EC) killed
or severely damaged the plant, while in form of dispersible
powder 1t cause some marginal scorching and yellowing to

cucurbit leaves.

Scod et al. (1972) observed that dimethoate was
slightly phytotoxic to bottle gourd, cucumber and round

gourd.

2.2 ecific to carbar

2.2,1 General
Lichtenstein et al, (1962) reported reduction
in the rate of respiration of root tips was caused by

carbaryl in peas and cucumber.

Ullsh and Nadejde (1977) reported ultra low volume
formilation containing 35% carbaryl (carbavur 3) to be
effective for a long time against the aphid, but

phytotoxic to cotton,

Tsai (1979) contrary to phytotoxic effect
observed carbaryl at low concentration (10"%n) to
stimulate the germination of rice seeds and enhance

both root and shoot growthe

2.2,2 Soybean
Gangrade (1974 raeported that carbaryl (sevin)



is a very powerful insecticlide for the control of many

ingects of soybean but it caused phytotoxiclty.

Kapoor et al. (1975) reported that 0.2%

carbaryl was phytotoxic to soybean-
Bergman and Pedigo (1978) reported that carbaryl
(gsevin) at 2 lb toxicant/acre has caused leaf-scorch

on the plants of aoybean.

Vaishampayan et al. (1982) reported that carbaryl
0.2%, 0.4% sprays and carbaryl 10% dust treatments at
both vegetative and flowering cum podding stages in
soybean showed some phytotoxic effect but there had no

significant effect on its yield potential,
2,2,3 Arhar
Chari and Patel (1970) reported phytotoxic

action of carbaryl on pegion pea (Ca anus cajan).

Koehlar and Rachle (1972) reported severe

phytotoxic effects of carbaryl on peglon pea,
Shrivastava (1973) reported that carbaryl
proved some-what phytotoxic on peglon pea,

Balasubramanian et 3l. (1976) conducted two
field experiments with 10 treatments to judge their



effectiveness for the control of Heliothis armigera
(Hb.), Melana ro a gbtusa (Mallock.) and Exelaltis
atmosa (Wism) on ved gram in Tamilnadu. He reported
that although carbaryl both at 0.1% and 0.25% registered
less pod borer damage, they did not give good yields

in these trials.

At Coimbatore, different formulatlons of carbaryl
showed phytotoxicity on pegion pea crop and adversly
affected the yield (Anonymous, 1979).

Phytotoxicity on peglon-pea, due to use of
carbaryl formulations in the form of yellowing and
dropping of leaves was reported from Bangalore

(Anonymous, 1980).

At Jabalpur, carbaryl treatment, though proved
effective against borers, showed phytotoxic symptoms
with yellowing of leaves, flower dropping and early
maturity which lead to reduction in the number of
pods borne by each plant of arhar. It adversely affected
the yleld alsoc (Anonymous, 1981).

Vaighampayan et al. (1982) reported that carbaryk
0.2%, 0.4% spray and 10% dust treatments at both
vegetative and flowering cum podding wtages in arhar

showed some phytotoxic effect but the yield in carbaryl
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treated crop (w.p. and dust both) was comparatively
lower than monocrotophos treated plots (although

non-significant) .

odak (1983) reported that the application of
carbaryl %% dustbh showed phytotoxic symptoms on pegion
pea crop and adversely affected the yield also.

2,3 Ipncidence of ma or insect- est

2.,3,1 Arthr od sts of so bean:

Fletcher (1914) noted the larvae of La rosema

indicata F. through out the plains of South India,

Pletcher (1920) reported that the leaf miner
Sto r subsecivella zeller. 1s a specific pest of
soybean, which appeared in epidemic form in Maharashtra.

Plank (1946) reported that the leaf roller
La rosema indicata F, was largely responsible for loss
of 50% to 75% leaf area in fieldsof seminocle variety

of soybean in 1944 in Puerto Rico.

Vander-Iaan (1953) reported that the injury
caused by Sto ter ubsecivella zeller was observed
in different varieties of soybean in Jawa and Sumatra,

larva fieeds on a short blister like mine in the leaf for
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about 18 days, after which it emerged and vebbed
several leaflets together, forming a shelter in which
it completed its davelopment,

Gangrade (1971) reported that the mean population
of Heliothis armigera ranged from 0.26 to 1.42 per 100
plants in the rabl season and 3.50 to 8.25 per 100 plants

in the kharif season. The leaf folder, La rosema indicata
F. appeared in August and continued upto the end of
September and also in November-February in case of humid

winter. About 4 to 5 larvae per 100 plants in kharif

season were reported. Larvae have a habit of folding

soybean leaves from the tip inwards or alongwith mid-pib.

Singh (1969) reported tobacco caterpillar,
od tera lit oralis ag a serlous pest of soybean in
the Himalayan area., The larvae of this pest defolliate

the crop in September.

Singh and Chibber (1969) recorded that the
semi looper Plusia orichalcea Fbr, is a polyphagous
looper and devours voraciously the foliage and other
soft vegetative parts of soybean; Besides soybean, it
caused extensive damage to cauliflower, cabbage and

other crops. The pest is wldely distributed in India.



Gangrade (1976) reported that the leaf miper,
Stom ter subsecivella zeller is a specific pest of
soybean, which appeared in epidemic form at Jabalpur
during September 1971, The larvae of leaf miner mined
the leaves under the epidermis resulting in scorched

or crinkiling symptomse.

Bhattacharjee (1977) reported that two species
of leaf roller, La rosema dime 118 Gns. and L. indicata
F, sporadically caused considerable damage to crop of
soybean in India. It appears that the outbreak occurs
only sporadically because the pests are held in check

by natural enemies.

2.3.2 Pod Borer Co lex of Arh

Fletcher (1917) described Exelastis atmosa as a

common insect attacking tur crop., causing more damage

to tur than others.

ahmad (1937) reported that 59% and 86% of pegion
pea pods were damaged by the pod fly, A ro 2z

in Delhi and Pusa (Bihar), respectively,

ayyar (1940) dascribed the caterpillar of E i
sa as a typical borer cutting through the pod and
feeding on the seeds internally.
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Shrivastava (1972) recorded 29.1 percent pod,
20,8 percent grain damage and 45,7 percent loss in
weight by tud pod fly in Type-21 variety.

Saxena (1974) reported that most of the early
maturing varieties, compact and determinate types, are

especially severely damaged by pod boring insects.

Veda et al. (1975) observed that Melana
obtusa, Z. atmosa and Heliothis armi era are the major

insect-pests of Ca anus gajan in and around Jabalpur.

Daware et al. (1982) reported that the pods of
red gram (C. cajan) in Maharashtra are subjected to attack

by the larvae of H. armigera, M. obtusa and £. atmosa.

2.4 Chemical control of ma or insect ests

~
2.4,1 Soybean: L:’\\k,
Cro

Rawat et al. (1969) reported chemical control
of leaf folder La rosema indicata F, by both foliar
and soil ingecticides, Among foliar treatments,
monocrotaphos 0.04% gave complete protection to soybean
crop agalnst the leaf folder,

Chari and Patel (1972) tested the efficacy of
0.025% methomyl, 0,05% quinolphos, 0.04% monocrotophos

and 0,05% feniltrothion against the larvae of S odo tera

litura F. in field. 0,025% methomyl, 0,05% quinolphos
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and 0,04% monocrotophos were found more effective than

0.,05% fenitrothion.

Kapoor et al. (1975) evaluated dusts and sprays
of 11 insecticides against the larvae of Biloba subsecivella
(Stom ter subsecivella zeller.) on soybean in field
spray of 0,05% fenitrothion and 0.2% carbaryl and
parathion 2% dust gave e ffective control of first and
second instar larvae. Yield differences were nongignificant.

None of the treatment was cffective against third instar

larvae or pupae.

Balasubramanian and Afafalik (1978) conducted an
experiment to assess the susceptibility of s
litura to commonly used as well as newer insecticides.
The results indicated leptophos to be the most toxic
one followed by chlorpyriphos, phenthoate, monocrotophos

and heliotox, respectively.

Thombre (1983) studied relative efficacy of
different insecticides against leaf folder, La rogema
indicata, Out of 7 insecticides, the monocrotophos
0.05% was found to be highly effective even upto 7 days

after the treatment. Cypermethrin 0,1% was equally

effective against the pest.
2.,4.,2 Arharx:

Saharia and Datta (1975) concluded that the three
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sprayings of endosulfan 0,08% gave relatively better
results in reducing the mean percentage infestation of

gram pod borer, H. armigera (Hb,)

Balasubramanian et al. (1976) reported endosulfan
at 0,07% on highly effective againgt all pod borers and

in turn recorded maximum yleld.

Sangappa et al. (1977) reported that pod borer,
H. armigera (Hb.,) 18 a serious pest of pegion pea and
can effectively be controlled by three sprayings of
endosulfan 0.07%, carbaryl 0.,01% and chlordane 0.07%

at 15 days interval commencing f£rom blossom stage.

Sinha et al. (1977) chserved that the two sprayings
of monocrotophos 0.5 kg.a.i./ha effectively checked the
incidence of plume moth while quinolphos 0,6 kge.ae.i./ha
proved equally effective in reducing the damage of pod

£1y on early and late varieties of red gram, respectively.

Surulivelu et al. (1977) reported that endosulfan
(0.07%), monocrotophos 0.04% and dimethoate 0,03% were
highly effective against the pod borers, testes in
kharif and rabi seasons at Coimbatore. The plots treated

with monocrotophos gave maximum yileld.

Subasinghe et al. (1978) reported that pod boress:

have made cultivation of pegion pea virtually impossible



16

without regular spraying of insecticides. They found
Monocrotophos and endosulfan at 1.1 kge.a.i./ha to be
most effective and recommended three applications of
either insecticides at fortnightly intervals commencing

from flowering stage.

Darware et al. (1982) tested seven insecticides for

the control of all the three borers, the insecticides were
applied once at the beginning of pod formation and again
a fortnight later. Emulsions containing 0.04% monocrotophos,
0.04% fenitrothion, 0.07% endosulfan, 0,07% phosalone,
0.03% dimethoate, 0.05/% quinalphos and 0,1% formothion,
all applied at 500 1/ha proved superior to control with
nonsignificant difference among them in controlling the
pest. But the yleld was higher in monocrotophos than

any other compound,

Bandale et al. (1983) conducted an experiment with
commonly used compounds BHC 0.2%, endosulfan 0.05%,
Carbaryl 0,2%, methomyl 0.05% against Heliothis armi
(Hb.) on red gram (Cajanus cajan). All the treatments
except BHC, significantly reduced the pod infestation,

compared to untreated plots.
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MATERIALS AND METHODS

in case of soybean, the experiment. was conducted
in the experimental area of the Department at Jabalpur
during kbarif 1983-84, To evaluate the phytotoxic
effects of carbaryl on Arhar the crop sown by the
Department of Plant Breeding and Genetiecs grown for
seed multiplication was utilized. The weather conditions
prevailed during the crop growth have been presented in

Appendix-A.

Details of E rimental La out and Treatments:

Crop: Soybean (Glycine max. (L,) Merzu
Variety - TS, 72-44 (Gaurav)
Design - Randomized Block design (Fige. 3.1)

Replications ~ 4
No, of treatments - 6
Bioss plot size - 4 X 2.5 m = 10 sq.m.
Total No. of plots = 24
No. of rows/plot - 6 rows/plot
Row length -4 m
Field size - 18 x 18 m = 324 sgqg.m,
Spacings - (i) plant to plant - 10 cm
(1i) row to row - 40 cm
(1ii) plot to plot - 1/2m = 50 cm

(iv) replication to
replication = 1 m = 100 cm,
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Crop:

18

Seed treatment - Before sowing the seed, they were
treated by soybean inoculum @ 5 gm,
of inoculum and 1.5 gm thiram/kg
of seed by slurry technique.

Fertilizer dose - N = 20 kg/ha

P = 35 kg/ha as basal dose

Interculture operations - weedlng was done thrice
by hand,

Arhar (Ca anus g¢ajan (L.) 1Mill,)

Varilety - T-21

Design - Randomlzed block design (Fig. 3.2)

Replications - 4

No. of treatments - 6

Gross plot size - 4 x 3 m = 12 sq.m.

Total No, of plots - 24

No, of rows/plot -~ 5

Row length = 4 m

Field size ~ 20.5 X 19,0 m = 389 sg.m.

Spacings - (i) plant to plant - 15 cm or 0,15 m.

(11) row to0 XoW = 60 cm or 0.6 m

(111) plot to plot = 0.5 m

(iv) replication to
replication - 1 m,

Seed treatment - Arhar seeds were treated before
sowing with 1.5 gm thiram/kg. of
geed and Rhizobium culture
5 gn/kg. of seed.

Fertlilizer dose - N = 20 kg/ha
P = 75 kg/ha as basal dose,

Interculture operations: After one month of wowing
first hoeing and weeding !
were done., The second
hoeing and weeding were done
after one month of firgt
intarculture operation,
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Table 3,1:

S NOe

1.
2.
3.

Table 3 2:

SONOQ

1. Endosulfan 0,05%

2. Monocrotophos 0,04%

Endosulfan 0,05%

Monocrotophos 0,04%

Carbaryl 0,1%
(sevin)
Carbaryl 0.2%
(sevin

Carbaryl 10%
(sevin) dust

3. Carbaryl 0.1%

(sevin

4. Carbaryl 0.2%

5. Carbar

(sevin

(sevin

Treatments

Treatments

¥1 5% dust

Conc.
available

35 BC
36 BC

50 wep.

50 wW.pe.

Conc,
available

35 BC
36 EC

50 w.p,

50 wep.
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Detalls of treatments of soybean crop

Insecticide
dose/ha

1.50 1/ha
1.11 1/ha
2 kg/ha

4 kg/ha

29 kg/ha

Details of treatments of arhar crop

Ingecticide
dose/ha

1.25 1/ha.
0.925 1/ha
1.66 kg/ha

3.33 kg/ha

20 kg/ha



Foliar a lications of treatments:

Only one foliar treatment was given on October
18, 1983 at flowering-cum~podding stage of Arhar crop,
whereas two foliar sprays were given to soybean, first
on August 26, 1983 at vegetative stage and second on
September 17, 1983 at flowering-cum-podding stage.
At flowering stage all pods, which were visible were
removed from the sample plants before the application

of insecticides in both the c¢rops.

In both the crops the foliar application of
ingsecticides was given to evaluate the phytotoxie
effect of carbaryl, compared with endosulfan and
monocrotophos sprays as standard and control and their
effect on the major pests of soybean andonly pod borer

complex of arhar.

Observations:

(A) stud on the totoxic effect of carbar 1 on
an and arhar.

Observations on folia in

In order to study the phytotoxic effect of
carbaryl on soybean and arhar, the foliage injury was
considered important and evaluated visually., The
phytotoxic symptoms were evaluated on the basis of

mean injury index with grade points of 1, 2, 3 and 4

20



21

for healthy plants, slight, moderate and severe
injury symptoms, respectively. For this purpose
10 plants per plot were randomly selected in soybean

and 5 plants per plot were randomly selected in arhar.

The observations on foliage phytotoxicity were
taken 3 days, one week and two weeks after the insecticidal

application.

Ph otoxicit assessmen

Foliage injury due to insecticidal phytotoxicity
was considered important and evaluated visually. The
injury was recorded on a numerical scale of grade point

1-4, in both the crops as follows:

Grade No.
1 - Healthy plants (no injury)
2 - Slight injury symptoms
3 - Moderate injury symptoms
4 -~ Severe injury symptoms

The observation on leaf deformity, burn, chlorosis
etc, were recorded due to insecticidal phytotoxicity on
foliage.

tamatol of rade olnts of in index otoxicit

Grade (1) : This covers the healthy plants and leaves

show no phytotoxic symptoms after insecticidal
application.
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Grade (2): This includes the slight injury symptoms
and leaf shows slight yellowing after

insecticidal application.

Grade (3): This includes the moderate phytotoxic injury
symptoms and leaf shows yellowing with
brown pin head specks after insecticidal

application,

Grade (4): This covers the severe injury symptoms and
the entire leaf shows yellowing with brown
pin head specks and marginal browning, At
this stage of injury, shading of leaves

takes place.

All injury symptoms due to the insecticidal
pPhytotoxicity appears only on the upper surface of leaf
and on the basis of injury index, sampled plants were

graded,

Fo mula of calculatin mean in index:
The mean injury index was calculated by the

following formula (Vaishampayan and Kogan, 1980)

(G, xPy) + (6, x Pp) + (63 x P) & (64 x B)

P1+P2+P3+P

4
where, I = injury index,
G = grade of injury, and

P = number of plants in that category.



Lffect on od settin od and rain size:
The total number of pods were counted from
three twigs (30 cm of each plant) in soybean and
total number of pods counted from five twigs per
plant (each twig of 50 cm of height from top) in
arhar and total number of pods were also counted £rom
sample plants at harvest. Hundred pod and grain weight

were also recorded at harvest.
Effect o leld:

Grain yleld on net plot basls were also recorded

of both the crops at harvest.

(B) Effect of different insecticidal treatments on

the ma or insect~ ests of s0 an and od borer
complex of Arhar:

In this experiment the main objective was to
evaluate the phytotoxic effect of carbaryl (sevin) and
its subsequent effect on yleld potential of the plants,
fSndosulfan (thiodan) and monocrotophos (nuvacron) were
taken as standard with control to evaluate the actual
loss in yi€ld due to the insectlcidal phytotoxicity by
comparing the yield of various treatments together.

It was assumed that all the three insecticides are
equally effective in controlling various insectepests

of both the crops. Hence any reduction in yield in
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carbaryl, compared to endosulfan or monccrotophos,

could be attributed to its phytotoxic effect.

While recording observations on phytotoxicity
these insecticides were also evaluated for thelr effects

on the incidence of major pests and ultimately on the

yvield of crop.

Follia e feeders:

Observations were recorded 24 hrs. before and
. one week and two weeks after the application of
insecticides with a sample unit of 1/2 m. row length
of crop per row., Five such samples were randomly

observed per plot and the data were statistically

analysed.

Pod borer: The total number of healthy and
damaged pods due to pod borer, Hellothis armigera (lb,)
were counted from 10 randomly selected plants/plot at
harvest and percentage pod damage was estimated in

different treatments due to pod borer of soybean,

Stud on the effect of different insecticides on
porer co lex in Arhar:

Red gram (Ca cajan (L.) M111,) crop suffers
heavly due to the attack of three important species of

pod borers viz.
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(4) Gram pod borer : Heliothis armigera (Hb.)
(1i) Tur plume moth : Exelastis atmosa (W)

(ii1) Tur pod fly : Melana rom a cbtusa {(Mallock)

The incidence of all these pod borers in
combine, in different treatments was estimated by
counting total number of healthy and damaged pods
from five randomly selected plants/plot/replication

and computing percentage pod damage from these borers,

Statistical anal si

The larval population data were analysed
statistically after proper transformation. The
POpulation data were transformed following square
root transformation ( ) while percent

pod damage data were transformed by angular transformation,



CHAPTER = 4
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RESULTS

(A) Results on 8o bean:

Data Wwere analysed statistically and the results
have been presented on the following heads:
4.1 Phytotoxicity to soybean
4, 1.1 Phytotoxicity to foliage
4.1.2 Phytotoxic effect on pod setting
4.1.3 Phytotoxic effect on size of pod and grain
4.1.4 Comparative efficacy of various insecticidal
treatments in the control of S odo tera
1itura (Fb.) on soybean.
4.1.5 Effect of different insecticidal treatments
on pod damage in soybean.
4.,1.,6 Effect on total grain yield of soybean.

{B) Results on arhar:
4 .2 Phytotoxicity to arhar
4.2.1 Phytotoxicity to foliage
4.2.2 Phytotoxic effect on pod setting
4.2.3 Phytotoxic effect on size of pod and grain
4.2.4 percentage pod damage by pod borer complex

at harvest.

4.2.5 Effect on total grain yleld of arhar.
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4,1 Ph otoxicit to so bean:

4.1.,1 Ph otoxicit to folia

Observations on leaf phytotoxicity, expressed
numerically in grade polnts in a range of 1 to 4, were

made three days, one week and two weeks after the

insecticidal applicatione

No phytotoxic symptoms were recorded in
observations made after three days of application in
all the insecticidal treatments. One week after
treatment however, the symptoms appeared in plants
treated with Carbaryl 10% dust and Carbaryl sprays

{0.1% and 0.28).

The leaf surface turned slightly yellowish,
£irst the edges and then the entire leaf surface,
Later on, light brown specks or pin head spots appeared
on the entire leaf surface and the leaf showed marginal

browning.

The data of phytotoxlcity measured numerically

in terms of phytotoxicity index values(weighted mean)

in a range of 1 to 4 are summarized in Table 4,1,

The analysis of data (Table 4.1) revealed

significant dl£farences in the mean injury index in
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different insecticidal treatments, The highest mean
injury index of 2,175 was recorded in Carbaryl 10%

dust (Fig. 4.1) which was significantly higher than

all other treatments. In Carbaryl 0.2% spray also the
phytotoxicity index (1.35) was significantly higher than
endosgulfan, monocrotophos and control, Carbaryl 0.1%
spray however did not show gignificant effect. No

phytotoxlc symptoms were recorded in endosulfan 0.05%
and monocrotophos 0.04%.

Table 4.1%# Comparative leaf phytotoxicity of Carbaryl,
monocrotophos and endosulfan on soybean-

Mean phytotoxiclty grade index
values* after insecticidal appli-

S.No, Treatments cation on follage (mean of 4
re lications)
3 days 1 week 2 weeks
after after after
1., Endosulfan 0.05% 1.000 1.000 1.000
2. Monocrotophos 0.04% 1.000 1.000 1.000
3, Carbaryl 0.1% 1.000 1.150 1.200
4, Carbaryl 0.2% 1,000 1.350 1.325
5., Carbaryl 10% dust 1,000 2.175 2,225
6. Control 1,000 1,000 1.000
S.Em + - 0,079 0,068

CeDe (0405) N.S. 0,239 0.207

* phytotoxicity injury index - 1 to 4 grade
(1) Healthy plant (no injury) s (2) Slight injury ;
(3) Moderate injury ; (4) Severe injury symptoms.



Fig. 4.1

Phytotoxicity of carbaryl 10 dust
on soybean follage after one week
from insecticidal application.
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Qualitatively the phytotoxicity was of slight
and moderate levels in carbaryl 2% spray and carbaryl
10% dust respectively and absolutely nil in endosulfan
0.,05%, monocrotophos 0,04% and control respectively.

similar results were obtained after two weeks

of spray alsc. Only the carbaryl 10% dust showed so
me

increase in injury index due to its phytotoxicity
,

increasing from 2,175 to 2.225 after two weeks of

application.
jcity slightly advanced further and

The toxX

there was no advancement in the symptoms beyond

moderate grade. More qver the new foliage was free

from phytotoxic symptoms.

4.1.2 Phytotoxic effect on pod setting:

Phytotaxicity to pods of soybean was recorded

in terms of ped settin
The data mre presented. in Table 4.2

g after one weck from insecticidal

applicatione

In observations made one week after insecticidal

ment although di £ferences in total number of pods

tread
ferent treatments were nonsignificant;

set in dif
pumerically they
and carbaryl 10%

were lower in carbaryl 0,1%, carbaryl

0,26 dust as compared to control,
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Pod setting thus, may have been adversely affected in
carbaryl treated plots, by dropping of flowers, dropping
of developing pods or adversely affecting the viability
of pollens.

Table 4.2: Comparative phytotoxicity of carbaryl;
monocrotophos and endosulfen on pod

setting of soybeans:

Mean number of pods
set/10 samples*

S.No, Treatments (Mean of 4 replications
:;Zn\;?ek after trea-
1, Endosulfan 0.05% 249,50
2. Monocrotophos 0604% 231.00
3. Carbaryl 0.1% 210,75
4, Carbaryl 0,2% 221,00
54 Capgbargl 10% dust 227,75
6. Control 234.25
S.Eme * 13,939

c.p. (0.05% NeS,

* Sample unit - 3 twigs, 30 cm, each/sample plant.

4.,1.3 Ph of od and rain

Shr
pocs a net

Observations on phytotoxicity o grains Of

soybean were made, in terms of weight/100 pods and
Weight/100 grains at harvest. Data are presented in
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Table 4.3, The analysis of data of observations made
on the effect of carbaryl on the sige of pod, expressed
in terms of weight per 100 pods, revealed nonsignificant
3di fferences in pod weight in different treatments.
Numerically however, the pod weight was lowest in
carbaryl 10% dust, even lower than control plot. The
highest pod welght was recorded in monocrotophos 0.04%,
(46.50 gm.). Results thus indicate that carbaryl may
have some adverse effect on pod growth.

Table 4.3t Phytotoxic effect of Carbaryl, monocrotophos
and endosulfan on pod and grain size of

soybean
weight/100 Weight/100
S.No. Treatments pods* (gms) gralns* (gms)
i, Endosulfan 0.,05% 45.45 14,95
2. Monocrotophos 0,04% 46,50 16,20
3. Carbaryl Oel% 44,10 14.37
4e Carba.ryl 002%’ 44'77 14080
§., Carbaryl 10% dust 41,30 14.22
6., Control 44,27 15432
SEme 4+ 1,33 0,361
N.Se 1,08

c.D. (0405)

* Mean of 4 replications



The analysis of data of observations made on
the effect of carbaryl on the size of grain, expressed
in terms of weight per 100 grains revealed significant
difference in grain weight in different treatments.
The grain weight ranged from 14.22 to 16,28 grams.

The lowest grain welght was recorded in carbaryl 104
dust (14.22 gms) being significantly lower than control
followed by carbaryl 0.1%, carbaryl 0,2% and endosulfan
0.,05% with no significant ai £ference among themselves,
The highest grain weight was recorded in monocrotophos
0.04% (16,20 gms.) followed by control (15,32 gms) with
no significant difference among the two., Compared to
control the grain weight, was significantly lower in
carbaryl 10% dust. In carbaryl 0.,1% as well as 0.2%

aprays also the graln weight was lower than control

but not significant.
The result thus revealed that carbaryl 10% dust

has adversely affected the size of seed alsoc.

4.1.4 ngggzative efficacy of various insecticidal
treatments in the control of S od tera
1itura (Fb ) on so bean:

Almost all the follage feeders of soybean

(Lamprosema indicata, plusia orichalcea, Anarsia

ephippias, Sgomggtegﬁ
appearead on the Crop.-- hi

ggggecivella and Spedoptera

1itura) » ave been observed in

32
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the present study but their populations were very

tobacco caterplllar, S od tera litura (Fb,)

low except,
hence only this foliage feeder has been considered for

further studies.
The comparative efficacy of insecticides which
included in phytotoxicity trials were tested for their

effectiveness against Spodoptera 1 a(Fb.). The

data are suwmnarised in Table 4.4.
The pre-treatment pest population in plots under

di frerent treatments showed no significant ai £ferences

indicating thereby that the pest population was uni formly

distributed. Population per 1/2 meter row was 2,25(1,65) «

Post trea nt obzervations after 1r

(i) After one week on 3.9.83
A1l insecticidal treatments proved significantly

superiority over controle

The population of 2. 1itura (Fb,) was lowest

in monocrotophos 0,04% (0.,25) followed by endosulfan

0.05% (0.50), carbaryl 0.2% (0,50) and carbaryl 0.1%

(0,75) which were at par with monocrotophos 0.04% and

also with carbaryl 10% duste (1.00)

(11) After two weeks on 11,9.83

The data (Table 4) revealed that the differences

due to treatment were significante. Monocrotophos 0.04%



S.No,

1.

Table 4.4:

Treatments

Endasulfan (3% EC)
Monocratophos (36 =C)
Carbaryl (50 w.p.)
Carbaryl (50 w.p.)
Carbaryl dust

Controcl

S.Em,
C.D. (0.05)

* Transformed flgures given in

Concen-
tration

0.05%

0,043

0.1%

0.2%

104

Comparative efficacy of various insecticidal treatments in the control
of S odo tera litura (Fb.) on soybean

Mean larval population per 25 plants (Mean of 4
re lications)
After second
a lications

Pretre-
atment

2.00
(1.58)

2,25
(1.65)

1.50
(1.40

2.00
(1.58)

1.75
(1.49)

2.00
(1,58)

0,067

NeSe

parenthesis indicate Jn + 0.5

After firstappl-
jcation

1 week
after

0.50
(0.96)

0.25
(0.83)

0,75
(1.09)

0.50
(0.96)

1.00
(1.22)

2.75
(1.78)

0.102
(0.308)

2 weeks
after

1,00
(1.22)

0.75
(1,09)

2,00
(1.56)

1.25
(1.31)

1.75
(1.49)

4,00
(2.11)

0,106
(0.319)

1 week
after

1,00
(1.22)

0.25
(0.83)

1.25
(1.31)

0,75
(1.09)

1.00
(1.18)

5.75
(2.47)

0.144
(0.434)

2 weeks
after

2.50
(1.72)

1.50
(1.40)

2,50
(1.72)

1.75
(1.47)

2,00
(1.55)

4.00
(2.10)

1.15C
NaS.

12
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proved significantly better than carbaryl 0,1% and

carbaryl, 10% dust and on par with endosulfan, 0.05%

carbaryl, 0.2%,

Post treatment observa on:
(1) After one week on 25.9.83 (after 2nd s )
All the insecticidal treatments proved significantly
superior over control. The monoccrotophos 0,04% was
found to be significantly superior over the carbaryl
0.1% and on par with the endosulfan 0,05%; carbaryl
0.2 and carbaryl 10% dust.
(11) After two weeks on 3.10.83:
The analysis of data revealed that no significant
di fference among different treatments. No insecticidal

treatment proved better than control.

4.1.5 t of di fe en in ecticidal tme
on e in so be

The analysis of data (Table45) revealed that pod
damage was significantly lower in carbaryl 0.2%;
Endosulfan 0,05%; Carbaryl 10% and monocrotophos 0.04%

as compared to control with no significant di fferences
among themsealves,

41,6 E ect on total Grain {eld of so bean:

Grain yield of soybean was recorded at harvest,
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Effect of different insecticidal treatments

on pod damage in soybean

Table 4.5:
S.No. Treatments
1. Endosulfan 0.05%
2. Monocrotophos 0.04%
3. Carbaryl 0.1%
4. Carbaryl 0.2
5. Carbaryl 10 cdust
6o Control
S.Em &

c.D. (0.,05)

Mean percent pod damage
(at harvest) (Mean of 4
replications)

2.86 (9.77)*
3.34 (10.53)
4,65 (12.41)
2.81 (9.54)

3.18 (10.14)
5.14 (13.02)

0.700
2,108

#* Pransformed filgures (angular) given in parenthesis ( ).

Bar dia

Carbaryl Endosul- Carbaryl

0.2% fan 10/ dust
0,05%

9.54 9.77 10.14

Monocro- Carbaryl Control
tophos 0.15 (untre-
0.04% ated)
10.53 12.4 13,02
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presented in Table46. The total number of pods
set/10 samples plants at harxvest, represented in

the same table,

In observations made at harvest on total number
of pods set/10 plants in different treatments, although
the aifferences were non-significant, numerically they
were lower in carbaryl 0.1% and carbaryl 10% dust as
compared to control., Over all pod setting thus, may
have been adversely affected in carbaryl 0.1% and

carbaryl 104 dust treated plots.

The yield data revealed significant difference
in the yield in different treatments, The lowest yield

was recorded in carbaryl 0.1% (0.850 kg) which was

at par with the carbaryl 104 dust; control and carbaryl

0.2%4. The highest yield of 1,271 kg/plot was recorded

in monocrotophos 0.04%, which was significantly higher

than all other treatments except the endosulfan 0.05%

(1.149 kg/plot) which was in turn on par with the

carbaryl 10% dust; control and carbaryl 0,2/ spray.

4,2 Phytotoxicity to arhar:

4.2.1. Phytotoxicity to foliage:

Observations on leaf phytotoxicity, expressed

grade points in a range of 1 to 4, were

numerically in
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Table 4.6% Effect of carbaryl, monocrotophos and
endosulfan on total yleld of soybean
Total No. Average
s.No, Treatment of pods ylela*
set*/10 per plot
samples 9kg?
{at harvest)
1. Endosulfan 0,05% 811,50 1.149
2. Monocrotophos 0.04% 732,00 1.271
3. cCarbaryl 0.1% 615,00 0.850
4. Carbaryl 0.2% 701,75 0,992
5, Carbaryl 104 dust 67550 0.901
6. Control 678,00 0,981
S.Eme E 50,53 0.085
C.D. (0.05) NeSe 0.255

* Mean of 4 replications

made three days. one week and two weeks after the

insecticidal applicationa
No phytotoxic gymptoms were recorded in observations

made after three days of application in all the insecticida.

treatments. One week after treatment however. the

symptoms appeared 1n plants., treated with carbaryl

0,254 Spray, carbaryl 5% dust and carbaryl 0.1% Spraye.

The leaf surface turned slightly yellowish, first
the edges and then the entire leaf surface. Later on.
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light brown specks or pln head spots appeared on

the entire leaf surface and the leaf showed marginal

browning.

The data of phytotoxiclity, measured numerically

in terms of phytotoxicity index value (weighted mean)

in a range of 1 o 4 are summarized in Table 4.7.

Table 4.,7: Comparative leaf phytotoxiclty of carbaryl,

—= el

S.No. Treatments

1.
2,
3.
4.
5,
6.

Grade 1 to 4:

Endosulfan 0,05%
Monocrotophos 0.04/5
Carbaryl 0.1
Carbaryl 0.2%
Carbaryl B% dust

Control

SeEm. *

C.D. (0.05)

monocrotophos and endosulfan ln arhar.

Mean phytotoxic grade Index
values* at flowering stage

after treatment (mean of 4

re lications)

3 days 1 week 2 weeks
after after after
1,000 1,000 1.000
1.000 1.000 1,000
1.000 2.150 2,000
1,000 2,750 3,500
1.000 2.450 2,040
1,000 1,000 1.000
0.00 0.050 0.075
NeSe 0,151 0.228

* Phytotoxicity injury index

injury:

(1) Healthy plants (no injury)s (2) Slight

(3) Moderate injury: (4) Severe

injury symptoms.
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The analysis of data revealed significant
differences in the mean injury index in different
insecticidal treatments. The highest mean injury
index of 2,750 was recorded in carbaryl 0.2: spray
(Fig. 4.2) followed by carbaryl 54 dust (Fig. 4.3)
and carbaryl 0,1% spray, differing significantly with
each other and showed significantly higher phvtotoxic
effect compared to remaining three treatments viz..
endosulfan, 0.05/%, monocrotophos 0.04/% and control

(Fig. 4.4). No phytotoxic symptoms were recorded in

these treatments.

The analysis of observation after two weeks of

insecticidal application showed significant differences

among the various treatments. The highest mean injury

index of 3.500 was recorded in carbaryl 0.2 spray,

vwhich was significantly higher than all the remaining

treatments. The injury index in carbaryl 5% dust and

y also found to be significantly

carbaryl 0,1% spra
24 monocrotophos 0.04%

higher over the endosulfan 0.0
not significantly differing with each

and control but
tomg were recorded In endosulfan

other. No phytotoxic symp
of
0.05% and monocrotophos 0,040

Jualitatively the phytotoxicity was of slight

i the carbaryl treatmentse

.
nd !llO&rabe leVEJ.S in al
her and the aduanceIIEnt

t
The toxicity slightly agvanced fur
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in the symptoms was found to be beyond the moderate
grade in carbaryl 0.2% with injury index value of

3.5000. The new follage was however free from

phytotoxic symptoms.

4.2.2 Ph totoxic effect on od settin

Phytotoxicity to pods of arhar was recorded in

terms of pod setting after one week from insecticidal

application. The data are presented in table 4.8.

Table 4.8: Comparative phytotoxic effect of carbaryl,
monocrotophos and endosulfan on pod setting

of arhar.
(NO- of Pzds set/5 samples*
mean of 4 replications)
S.No. Treatments (one week after treatment)
1. Endosulfan 0,05% 153,00
2. tMonocrotophos 0.04% 140,75
3, Carbaryl 0.1% 143.25
4, Carbaryl 0.2% 142,75
5. Carbaryl 5% dust 138.75
6. Control 129.25
S.Em. + 10,859
NoSe

C,D, (0.05)

* Sample unit - 5 twigs, 50 cm. each/sample plant
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In observations made one week atter insecticidm)
treatment, the differences in total number of pods set
in different treatments were non-significant.
Numerically however, the number of pods set in

insecticidal treatments was lowest in carbaryl 5% dust.

Pod setting thus, may have been adversaly
affected in carbaryl, 5% dust treated plot by dropping
of flowers, dropping of developing pods, adversely
affecting the viability of pollens or adversely

affecting the movement of pollinators towards the

flower.

4.2.3 Ph otoxic effect on size of od andg
grain Shrieveling effect

Observations on phytotoxicity to grains and
pods of arhar were made, in terms of weight per 100
pods and weight per 100 grains at harvest, and are
summarised in Table 4.9.

Observations made on the phytotoxic effect of

carbaryl on the size of pods, expressed in terms of

weight per 100 pods. The data revealed non-significant

di fferences among different treatments.
the pod weight was lowest in carbaryl 5% dust

Numerically

however,
The highest pod welght was

This

even lower than control.

recorded in monocrotophos 0,044, (39.70 gms).



o
/@0‘3&7’3\

Hyon13L .
gl 43

/e

N8

indicates that carbaryl 5% dust mayﬁﬁave some adverse

effect on pod growth.

T le 4.9: Phytotoxic effect of carbaryl, mon
oc
and endosulfan on pod and ggain sizergEOphqs

arhar
Weight* /100 Weight*
S.No. Treatments eight*/100
pods( gm) grain (gm)
1. Endosulfan 0.05% 39.12 7.87
2. Monocrotophos 0.04% 39.70 8,47
3, Carbaryl 0.1% 39.56 7.87
4, Carbaryl 0.2/ 38,22 7.77
§, Carbaryl dust 55 37.90 7.12
Se Control 38,17 8,05
S.Eme * 1.777 0.326
HeSe NeSe

Cc.D. (0.05)

* Mean of 4 replications.

The analysis of grain welght data revealed that

the differences due to treatments were nonsignificant.

Numerically however th
dust (7.17 gm) followed by carbaryl sprays

e lowest weight was recorded in

carbaryl 54

0.2% and 0.1% respectively. The grain weight was lower
in all these treatments compared to control. The highest
ht was recorded in monocrotophos 0.04% {8.47 gms),

grain weig
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These results have revealed that carbaryl 5% dust

may have adversely affected the size of seed also,.

4.,2.4 Percen od od bore lex
at harvest:

The analysis of data (TableA10) revealed that

the percentage pod damage at haztvest was found to be

non-gignificant.

Numerically, the infestation of borer complex

was minimum in carbaryl 5% dust (18.09%) followed by

monocrotophos 0.04% and endosulfan 0.05% and maximum
in control plot.

Table 4.10: Percentage pod damage by pod borer
complex in arhar

Mean percent pod damage*

S .HO. Treatments
(at harvest)

1, Endosulfan 0.05% 13,06 (21.14)%**

2, Monocrotophos 0.04% 11.14 (19.17)

14,27 (22.07)
14.76 (22.47)

3. Carbaryl 0.1%

4. Carbaryl 0.2%

5. Carbaryl dust 5% 9.56 (18.09)

6. Control 16.14 (23.25)

S.Eme % .

c.D. (0,05) HaSe

* Mean of 4 replications
** angular transformed fitures
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4.,2,5 Effect on total rain eld of arha

The data of grain yleld/plot and total number
of pods per 5 sample plants of arhar recoxded at

harvest are presented in Table 4,11

Table 4,11: Effect of carbaryl monocrotophos and
endosulfan 6n total yleld of arhar.

'rotal( }no.log Azerage
pods (healthy yleld per
5.,No., Treatments and damaged plot ‘z;)
both)/5 samples* (mean of
(at harvest 4 repli-
mean of 4 repl- cations)
ication)
1. Endosulfan 0,05% 1826,.75 0,793
2. Monocrotophos 0.04% 1953,25 0.847
3, Carbaryl 0O.1% 1771.00 0,779
4. Carbaryl 0.2% 1515,50 0,767
5. Carbaryl S% dust 1685.50 0.777
6. Control 1543.75 0.740
S.Ems #+ 193.259 0,035
C.D. (0.05) NUSC N.s.

* Samples size - 5 plants/plot/replication.

In obgervations made at harvest on total number

of pods/5 plants in different treatments although, the

aifferences were non-significant, numerically the pod
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setting was lowest in carbaryl 0.2% even lower than

the control plot. Although differences in total

number of pods in dlifferent treatmentsware nonsignificant
conparéd to control, These results themselves show
significant effect of carbaryl in reducing total pods
set. Hypothetically, because of insect control, the
total pods set at harvest should have been significantly
higher in carbaryl over control. Thus, results indicate
pod/£ﬁ€' setting may have certainly been adversely

affected in carbaryl 0.2% treated plots.

The analysis of yield data revealed that
differences in grain ylield among Al fferent treatments
were nonsignificant. The possible reason for this
nonsignificant difference may be due to water logging
or some wilt, few plots may have been seriocusly affected

and hence real differences due to treatment may not

have been recorded properly.

Yield data should have been recorded following
a standard sampling technique obgerving uniform unit

per plot (e.g. 5 random plants/plot)
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DISCUSSION

The phytotoxicity of carbaryl was first
reported by Chari and Patel (1970) and by Gangrade
(1974) in Arhar (Ca anus cajan) and soybean (Gl cine
max,) respectively. Since, then, many other workeré
(Koechlar and Rachle (1972), Shrivastava 1973, Kapoor
ét al.1975, Bergman and Pediga, 1978, Vaishampayan
and Thakur 1982 and Odak, 1983); have observed such
a phytotoxicity in both the crops (Kochlar and Rachie
1972, Shrivastava 1973 and Kapoor 1975), But, no one
has yet studied its impact in detail on pod bearing,
size of pod and grain and ultimately on the grain
yleld of treated plants. Present inveatigations were
carried out to study these aspects in detail in
continuation of the preliminary trials conducted

earlier by Vaishampayan et al. (1982) at Jabalpur.

Results showed that carbaryl, in dust as well
as spray formulation has exhibited clear phytotoxic

symptoms on both the crops viz,, soybean and arhar,

The phytotoxic syrmptoms distinctly appeared
after one week of insecticidal application on foliage,

The leaf surface turned slightly yellowish, first

the edges and then the entire leaf surface., Later,
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on, light brown specks or pin head spots appeared

on the entire leaf surface and the leaf showed

marginal browning. The phytotoxic effect is a result
of the reaction of the chemical applied which causes
the loss of chlorophill content of leaves by influencing

the physliology of the plants, (Pritam Singh, 1970).

Carbaryl 10% dust was found to be most injurious
to soybean which caused moderate phytotoxicity. While
carbaryl 0.2";;‘T spray caused moderate to severe
phytotoxicity and slight to moderate phytotoxicity
was observed in carbaryl 0.1% spray and 5% dust
respectively to arhar follage.

The endogulfan 0,05% and monocrotophos 0.04%
both were safe to use against the insect-pests of
soybean and arhar with no symptoms of any phytotoxicity
The overall phytotoxicity grades observed in various
formulation of carbaryl compared to standard are
presented in Table Sele

Observations on the ilnfluence of carbaryl
treatment on pod setting demonstrated no significant
adverse effect but numerically they were less in
carbaryl 0.1%, 0.2% spray as well as in 10% Qust in

case Of soybeans and in carbaryl 5% dust in case of

arhare.
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Table 5.1: Phytotoxicity level on goybean and
Arhar at different concentrations of
insecticides.

Ingsecticides and

S.No. concentrations Soybean Arhar
percent
i. Endosulfan 0,05% safe Safe
2. Monocrotophos 0.04% Safe Safe
. Carbaryl 0.1% Slight Slight
: Y ' Phytotoxic Phytotoxic
Ccarbaryl 0.2% -0 moderate
4 arbary to high.
1 dust (10% Stight to slight to
5. iﬁﬁbgﬂ moderate moderate

The analysis of data of grain weight per 100

seeds have demonstrated the shrievlling effect of

carbaryl treatment atleast in soybean. The reduction

in grain welght was significant in carbaryl 10% dust.

In case of arhar also the grain weight was much low

in carbaryl 5% dust compared to control although

di fferences were non-significant statistically. On

arhar only one application was given.

comparing grain yleld at harvest which 1is

dditive effect of insecticidal

rreatments due to pest conkrol and the substractive

an end result of a
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effect of phytotoxicity on foliage, flowering,

pod setting and grain size etc., the results

showed that the differences in yield in carbaryl

treated plots and control plots were not only
nonsignificant in both the crops but numerically

lower than control plots in soybean. Hypothetically,

due to pest control, yileld should have been significantly
higher in all the insecticidal treatments, compared to
control. In monocrotophos 0.04% yleld is highest

on record significantly higher than control.

Therefore this reduction in yleld in carbaryl
treated plots, even lower than the control plots as
observed in carbaryl 0.1} spray as well as in 10% dust,

ig attributed to their phytotoxic effect on crop plants.

The reduction in yield in carbaryl treated
plots has also reported earlier by anonymous 1979,
1981, Vaishampayan et al. 1982, Thus, the results
in general, have demonstrated the phytotoxic effect

of carbaryl on soybean as well as on arhar -and-to a
considerable extent affecting the yleld potential
of plants also.

Comparing incidence of tobacco caterpillar

in soybean and pod borer complex in both the crops,

monocrotophos 0,04% proved to be the most effective
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insecticidal treatment. Endosulfan and carbaryl

also controlled in insect pest damage quite effectively
in both the crops. Superiority of monocrotophos over
many other insecticides has also been reported by
Chari and Patel (1972) and Balasubramanian and

Afafalik (1978) in controlling S od tera litura on

soybeans.
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SUMMARY CONCLUSION AND SUGGESTIONS FOR FURTHER WORK

Sunmary

The present investigation was carried out
at J.N.K.V,V. Regearch Farm, Jabalpur, during kharif
1983-84 to study in detail, various aspects of

phytotoxicity of carbaryl on soybean and arhar and
confirm the results of earlier trials conducted by

Vaishampayan et al. in 1982 at Jabalpur.

Observations on foliage injury, pod setting,

pod and grain size and reduction in the yield due

to insecticidal phytotoxicity to crop plants were

recorded. The effect Of carbaryl was compared with

monocrotophos 0.04% spray and endosulfan 0,05% spray

tandard and control) e
cticidal treatments on the incidence

(asas side by side, the effect

of dalfferent inge

of tobacco caterpillar, Spodopterd litura (Fb.) in

soybean and pod borer complex in both the crops were

alsoc studied.

Conclusion

On the basis of results following conclusions

were drawns

(i) Carbaryl du

have exhibited clear phytotoxic symptoms on foliage

52

st as well as spray formulatlons
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of both the crops viz. soybean and Arhar.

(i14) Carbaryl 10% dust and 0.2%4 spray were
found to be most injurious which caused moderate

and severe phytotoxicity to soybean and Arhar

foliage, respectively.

(11i) The endosulfan 0.05% and monocrotophos
0.04% both were safe to use against the insect-pests

of soybean and Arhar with no symptoms of any

phytotoxicity.

(iv) Pod setting may have been adversely

affected in carbaryl treated plots in both the crops.

(v) The significant reduction in the grain

size of soybean was found in carbaryl 10% dust.

Also in arhar the grain size was reduced in carbaryl

5% dust theated plots (although differences wWere

nonsignificant).

(vi) Monocrotophos 0.04% was found to be

most effective to control the tobacco caterpillar,
Spodoptera litura (rb,) on soybean whereas carbaryl

0.2% proved most effective in reducing the pod borer,
Heliothis armigera (Hb,) damage in the same CIOP.

Thus, the results in general, have demonstrated
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the phytotoxic effect of carbaryl on soybean as
well as on Arhar to a considerable extent affecting
the yleld potential of crop plants also., Hence it
is recommended not to be use the carbaryl on both

the crops.
s estions for Further Work

(1) Phytotoxicity of carbaryl, particularly

its effect on pod setting etc.needs to be investigated

in other pulse crops also.

(11) Further studies may be carried out
with improved sampling techniques, like recording
yield in specific unit as sample rather than of
entire plot, and comparing the effects for each

factor separately in a paired plot design.



8 REFERENCES

'



REFERENCES
55

Anonymous (1978). An ual Pr ress Re ort on Kharif

Pulses, Department of Entomology,
College of Agriculture, Coimbatore.

Anonymous (1979). Annual Re ort on Kharif Pulees, Department
of Entomology, C.S. Azad Agriculture
University. Kanpur.

Anonymous (1980). Ann ort o ari Pul , Department
of Entomology, Mysore, (Karnataka).

Re ort on Entomol ical Section, I.C.A.R.
Jabal ur Centre. All India Coordinated

1se I rovemant Pro ect; Department of
Plant Breeding and Genetics, J.«NK,V.V,
Jabalpur, (M.P.)

Anonymous (1981).

Ahmed,T. (1937). The tur pod fly, A ro za gbtusa Mall,
as pest on C cajan, Indian J.
agric. Sci, §s 63-76.

*Alban,E.K. and H.D. Brown, (1950) . Susceptibility of some
of the cucurbits to D.D.T. injury,
Proc. Ann. Meet. Ohio. Assoc. 32: 57-59,

Ayyar,T VR, (1940) . Hand book of Economic Entomol
for South India, Govt. Press, Madras,

1940.



o
. \§§<g\/ 56
Balasubramanian,M. and Afafalik,(T.N.A.U.,, Col tore),
Relative toxicity of diffg;rent
insecticides to the tobacco caterpillar,
S od tera litura (Fb,) (Natuidae:
Lepidoptera), Sci. Cult. 19 , 44(9):
420-422,

Balasubramanian,G., Rabindra, P.P.,V. Menon and T.R,
Subramanian (1976). Control of red gram
pod borers with spray formulations.

Madras agric. J. 63 (4): 251-252,

Banerjee,S.N. and B.K, Chatterjee, (1935)., Studies on the
phytotoxic action of BHC and DDT on
common cucurbitaceous plants in West
Bengal. Proc. Indian Acad. Sci..

41 1 227-31.

Bandle,H.Ge., Khan,KeM., Thakane,H.5., Borle,M,N, (1981).
Comparative efficacy of synthetic
pyretherolds agalnst pod borer complex
of red gram. Indian J. Ent. 43(4)3
416-419,

Bergman,M.K. and L.P. Pedigo, (1978) . E®aluation of Sevin
80 S for use in painted lady larvae,

Cynthia cardui (F,) in soybeans
(Lepidoptera & Nymphalidae) Jeurnal of
he Kansa Entomol ical socie (1978),

21 (3): 356-=359.

Bhattacharjee,N.S. (1977). Records of parasites and predators
of soybean leaf roller, Indian J. Ent.

38(4): 383-384.



57

Carrunth,L.A., and M,L, Have, (1948). Factor affecting
use and phytotoxicity of DDT and
other insecticiges to squash borer
control. J. Econ. Ento, 41: 352-355,

Some effects of DDT, dieldrin, dimethoate
fanthion on growth of cucurbits., J. Agric.
Anim, Sci. 23(2): 333-335.

*Champ,B«Re (1966) «

Chapman,R.R. and T«Ce Allen, (1948). Stimulation and
suppression of some vegetable plants

by DDT, J. Econ. Ent. 43: 14-16.

Chari,M.S. and HeKe patel, (1970). Studies on phytotoxic
action of carbaryl on peglon-pea
{Cajanus cajan) Mill. B.A. Agric. Coll.
Mag. 23t 47-48.

patel, (1972). Efficacy of some
newer insecticldes against the tobacco
Jeaf eating caterpillar, S od te a
1itura (Fb.), Lndian J. Ept. 34(3):
261-262.

Chari,l.5. and NeGo

Chemdical control of

Dhanorkar. (1981).
Pe ticide

pod borers in red gram.
(1981), ;3(1)1.35.

Da.rwane,D.G s B.K,

Fletcher,T.B. (1914). Some South Tndlian Insects, Govt.
Press, Madras. pPe 432-444.

Legumlnous Field Crop Cajanus caian

Fletcher,T oBe (1917) .
2nd Ent. Meet,, Pusa

Reps Proce
PPe 41=79«



58

Fletcher,T.B. (1920). Life histories of Indian insects -
Microlepidoptera. Menoirs Deptt.
Agril. Indian Entomol Soc. 6. pp. 217.

Gangrade,G.A. (1971), Annual ro ress re ort on the
orths od ests of so bean, Department
of Entomology, J.N.K.V,V,, Jabalpur,
pp. 97.

Gangrade,G.A. (1974). Insects Of soybean, Technical Bulletin
No. 24+ Department of Entomology, J.N.K.V.V,
Jabalpur.

(1976). Insect pest of soybean. Annual
Re ort "Assgessment 0f effect on yield
and quality of soybean caused by major
arthropod pests" Deptt. of Entomology,
J.NeKesVoVe Jabalpur.

Gangrade,G.A.

and W.T, Schroeder, (1946). The varietal
response Cucumber to DDT, J, Econ. Znt.
39(3): 403-405.

Hervey,G.EJRe

.N. Kaushik and D.S. Guptas, (1971) . Phytotoxicity
of some insecticides to muskmelons.

Indian J. Ent. 33 463-466.

Kadyan,ReSe, S

Kapook sKeNs J.P., Gujrati, and G.8. Gangrade, (1975).
Chemical control of soybean leaf miner,

Stomopteryx subsecivella zeller.
(Lepidoptera 3 Gelechildae). I

J. Ent. 37 (3)s 286-291



59

* Koehlar,C.Se. and K.O. Rachie, (1972). Note on the
control and bioclogy of Heliothis armigera
Hubn. on pegion-pea in Uganda, East
African ric. Forestr , J. 363 296-297,

B.Pes WoFe Millington, and G.T. Cowley, (1967) .
Insecticidal effects on plant growth,
effects of various insecticides on
growth and respiration of plants. J.

Agric. Food Chem. 10:251.

*Lichtenstein,

*Mac-Collum,G.B. (1956) . Effects and correction of DDT
phytotoxicity to cucurbits. MemsCornell.

Agrj_..c. E?_‘Eto Sta. =3“3=348.

s.R. Wadhi, (1956). Further studies on
the phytotoxicity of modern organic
insecticides. Indlan J, Ent. 18: 332-335.

Mukher jee,P.B. and

Studies on pegion-pea pod fly (Melana rom
obtusa Malloch.)(Diptera: Agromyzidae)
with special reference to its integrated
control, Ph.D. thesis, Rani Durgawati
Vishwa Vidyalaya, Jabalpur, MoP,

(unpublished) .

Odak,S.C. (1983).

46) . Insect pests of f£ood crops "Report of

*Plank. NeKeo ( 19
eriment Station, Pue to Rico"

Federal B
PPe 26-27.

Rawat,ReR,%.51ingh and K.N. Kapoor, (1964). Arthropod pests
of soybean in Madhya Pradesh, J. ric

\/ Ag;o. Iﬂd‘ s 9=10.



60

Saharia, V., and B. Datta, (1975), Control of Helicove

e a Hb, a serious pest of Arhar
(Cajanus cajan) in Agsam, Pe ticides,
9 (8): 34-35,

sangappa,H.K., Musthak Ali, and B.S. Balaraju, (1977).
Efficacy of insecticides in controlling

the pod borers of red gram (Cajanus
cajan), M sore J. Agric. Sci, 1131397-400.

severe and widespread occurrence of
Marcua testulalis Geyer., in red gram,

Cajanus cajan. Ent. News, 43 21.

saxena,H.P. (1974).

shrivastava,OeSe (1972). Estimation of loss in T-21
variety of Arhar due to tur pod fly.

Ingian J. Ente 34(1)3 82-83.

Shrivastava,0.S. (1973). Control of tur pod fly

(Melanagromyza obtusa) in the fleld
by insecticidal dusts e ticides,
7 (3): 12.

pdsts of soybean at Pantnagar,

UPAU Expt. station Tech. Bull,
g: 69=77

Singh, J.P. (1969) «

Plant nutrition and composition.
n Agricultural pests, Sanada
Bull. §s $p. 120

*singh Pritam, (1970} .
Effect O

Depte ﬁgri . Ente.



Singh, J.P. and R.C. Chibber, (1969). Insect enemies
M/// of soybean and their control. Indian
\ Pmz. Digest. 2 (8): 13-16.

—_—

w5inha,S.Ke, (1973). Yield of grain legumes problem and
prospects. Proc. EI SABRAO Con ress
Indian J. of Genet. {in press).

*#Sinha,S.K., (1974). Improvement in the yield of pulses,
a physiological and biochemical approach.

Recent Advances in plant Science
(in preds) .

Sinha,M.M,, Yadav, R.P. and Kumar,A. (1977) . Evaluation
of some insecticides for the control
of plume moth (Exelastis almosa walshe)
and pod fly (Melana za obtusa Malloch)
on red gram {Ca anus cajan), Pesticides

11 (3): 29-=30,
==

Soo0d,N.K., U.K, Kaushik, and V.S. Rathore, (1972). Phytotoxicity
of modern insecticides to cucurbits. |
Indian J. Hortic. 29: 110-113.

and R.W, Fellowes, (1978). Recent trends
in grain legume pest research. In Pest
of rain le s ecolo and control.
(S.R. Singh, H.K. Vaneenden and

T. Azibolataylor). Academic Press,

N.,¥e. San Franscisco, pp. 41,

#Subasinghe,S«M«Co

London,

Surulivelu,Tss Ga Balasubramanian, P.P. Vasudeva Menon,
and R.J. Rabindra, {(1977). Efficacy of

certain insecticides in the control of red
gram pod borers. Madras Agric. J. 64 (1)
54~56.



62

*Taiwania, Ho.T. (1955)., The toxic effects of DDT and BHC
dust to the leaves of water melons.
Taiwania, No. §: 79-84.

Thobbi, V.V. and Singh, B.U. (1978) . Control of pod fly
(Melana rom za obtusa Malloch.) on pegion

pea (Cajanus cajan (L.) Mil1l,) Pesticides
12(5)s 23-24. In J. of Ent. 12(4):

14-15.

Thombre, (1983). Relative efficacy of insecticides against
e
major pests of soybean. All India
Co-ordinated Research Project on Soybean.

Pro ect Co-ordinator's Report. G.B. Pant

' v//// univ. of Agriculture and Technology,
Pantnagar.

Effect of carbaryl on rice growth and

*Pgal,W.F., (1978).
Journal of the

nitrogen metabolism.
A ricultural Association of China (1978).,
No. 102: 43-47. Department of Agronomy,
National Taiwan University, Taiwan.

*Ullah,K. and M, Nadejde, (1977) « Investigation on the use
of some ULV, insecticides for the control

of the aphid, A o s i iGlove. On
Cotton Analele, Institutului de cercetari

pentru protectia Plantelor, 13:249-255,
(1980) . Sampling whiteflies

Vaishampayan,S.M. and M. Koganh,
in Soybean. In Sa lin methods in So

Entomology (Eds.). M. Kogan and D.C.Herzoq,
Springer-Verlag, New Yorks 305-311.



63

Vaishampayan,S.M., R.C. Thakur, and R.,R, Rawat, (1982),
Phyto_}_ogici,ty of Carbaryl and Monocrotophos
OLI\rhar and Soybean, Annual Regé;:t '
e (1981-82),  tt. of Entomolo , J.N,K,V,V.
Jabal ur, (M.P.) (unpublished).

*Vander Iaan,P.A., and G.,W. Ankesmit, (1953), Chemical control
of Arachis leaf miner, Stom

gubaecivella zeller. Contr. Gen. Agric. Res.
Sta. Bogor No. 112: 13 (R.A. Ent. 413160)

Veda,0.P., Purohit,M.L. and Sood,N.K. (1975), Varietal
susceptibility of Arhar (Cajanus cajan (L.)
Mill.) to Melan rom za gbtusa Mall.,

Exelastis atmosa and Heliothis armigera
Hub. J.N K.V.Vo Rgs_o g_. g (1)3 T=8.

4 Originals not seen



APPENDIX



APPENDIX~‘'A?

The sMeteorol ical observations duri

Standard Period

week

31
32
33
34
35
36
37
38.
39
40
41
42
43
44
45
46
47
48
49
50
51
52

30,7.83-5.8.83
6.8,83-12,8,83
13.8.83-19.8.83
20,8,83-26.8.83
27.8.83-2.9.83
3.9.83-9.9.83
10,9.83-16.9.83
17,9.83=23.9.83
24.9,83-30.9.83
1.,10.83-7.10.83
8.10.83-14.10.83
15.,10,83-21,10.83
22,10,83-28.10.83
29,10.83-4.11.83
5,11,83-11.11.83
12.11.83-18.11.83
19,11.83-25,11.83
26,11.83-2.12,83
3.,12,83-9,12.83
10,12,83-16,12.83
17.12,83-23.12.83
24,12,83-31,12.83

Te
Max,

29.40
31.80
31,10
30,00
30.50
29.20
30.60
31,30
30.90
30.10
31.00
30,00
28.70
27.60
26.90
26,90
26,10
25,30
24.90
24,60
27.10
23,60

ature °C
Min.

24,00
25.10
25,20
24 .40
24.20
23,90
24.60
24,00
23.60
23.60
22,40
18.00
12.50
12.10
9.20
770
8.10
8.70
8,30
7.40
9.40
8,80

64

cro season

Average Total

R.Me %

88.50
81,00
88,50
83,00
90.50
92.50
82.50
83.00
87.00
84.00
77.00
65.00
64.00
67.00
66,00
59,50
61,00
63.00
64.00
65,00
59.00
64.00

rainfall
( rm)

96,10
45,20
47.70
18.20
245,00
326,50
13.20
9,60
173,00
23.40
38.90
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0.00
8440
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