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ABSTRACT 

Present investigations were carried out on biology and 

management of Bihar hairy caterpillar, Spilosoma obliqua walker on 

cowpea and its population dynamics on various pulse crops at Anand 

Agricultural University, Anand during the year 2013-14. 

The female laid eggs in masses on lower surface of the upper as 

well as middle leaves of cowpea. The eggs were greenish in colour and 

look like seed of grape with flattened base and measured on an 

average 0.34 ± 0.04 mm in diameter. The mean incubation period was 

3.68 ± 0.63 days with the hatching per cent ranged from 78 to 92. 

Newly hatched larvae feed gregariously on lower surface of leaves by 

scraping its surface which resulted into papery leaves. Larvae of third, 

fourth, fifth instars fed the whole leaves except veins and veinlets. 

Larva passed through six instars. The freshly hatched first 

instar larva was creamy whitish with shining brown head and having 

brown spots over entire body from which white hadr arises which later 

turn black and transparent abdom^insd segment. Distinct three paiirs of 
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prologs were clearlj'^ observed. The larva in second instar slightly 

increased in size having light yellow colour body with brown markings 

on thoracic and last abdominal segment. Third instar larva was 

similar to second instar but the colouration of head and body 

segments were little darker compared to the second instar. The fourth 

instar larva was uniformly yellowish in colour as the segments were 

brown and tuft of brownish white hairs arose from reddish brown 

verrucae and the head turned dark brownish black. The fifth instar 

larva was dark yellow with reddish tinge in colour and the heads and 

thoracic shields were dark brown in colour while the legs were reddish 

brown. The full-grown sixth instar larva had dark black head with 

brownish legs and uniformly reddish brown body with brownish black 

verrucae on which there were whitish hairs. 

The average duration of first to sixth instar larvae was 3.12 ± 

0.78, 3.44 ± 0.51, 3.56 ± 0.51, 2.56 ± 0.51, 3.72 ± 0.46 and 2.72 + 

0.46 days, respectively. The lengths of first to sixth instar larvae were 

4.54 ± 0.82, 7.56 ± 1.11, 9.90 ± 0.40, 18.34 + 0.80, 22.08 ± 1.91 and 

26.29 + 1 . 1 4 mm, respectively whereas its breaths were 0.79 ± 0.22, 

1.59 ± 0.11, 2.01 ± 0.16, 2.36 + 0.28, 3.30 ± 0.56 and 5.10 + 0.56 

m m . The widths of the head capsule of respective instars were 0.61 ± 

0.11, 1.09 + 0.25, 1.68 + 0.19, 2.06 ± 0.14, 2.84 + 0.13 and 3.71 ± 

0.41 mm, respectively. The prepupal period ranged from 2 to 3 days 

with an average of 2.60± 0.50 days. The average lengths and widths of 

the pre-pupae were 24.71 + 1.58 and 4.06 + 0.32 mm, respectively. 

The newly formed pupae were soft and green or pale brown in colour. 
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The average pupal period of male and female were 9.04 + 0.73 and 

9.36 + 0.49 days, respectively. Average lengths and breadths of male 

and female pupae were 21.02 + 1.90 and 5.54 + 0.43 mm and 22.19 + 

0.84 and 5.73 + 0.48 mm, respectively. 

The adult moths were straw in colour with orange and 

brown streaks over the forewings, white streaks along the anterior 

margin and black spots on each abdominal segment. Average 

longevity of male and female moths were recorded to be 5.00 + 0.82 

and 7.08 + 0.81 days, respectively. The average pre-oviposition, 

ovipostion and post ovipositon periods were 2.40 + 0.50, 5.16 + 0.85 

and 2.84 + 0.75 days, respectively with, average fecundity of 976.84 + 

194.58 eggs per female. 

Study on seasonal abundance of S. obliqua on various pulse 

crops revealed that the pest was active on various crops from 3""'̂  week 

of July to 4^ week of October. The higher activity on cowpea, green 

greim, black gram and soybean was found during p t week of August to 

2"d week of October. The pest showed significantly positive correlatioi;i 

with bright sunshine hours and maximum temperature and while 

significantly negative correlation with evening relative humidity. 

The study on bio-efficacy of different insecticides in laboratory 

revealed that significantly maximum larval mortality (81.70 %) was 

found in treatment thiodicarb 75 WP. Chlorphyriphos 20 EC and 

fenvalerate 0.4 % DP were found to be next best insecticides. These 

insecticides also showed same type of effectiveness in the field 

experiment. Lowest leaf damage and highest 5delds were also recorded 
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in the treatment of thiodicarb 75 WP which was followed by 

fenvalerate 0.4 % DP, chlorphyriphos 20 EC, methomyl 40 SP, 

novaluron 10 EC, quinalphos 25 EC and emamectin benzoate 5 SG, 

respectively. 

The data on economics showed that maximum NICER was 

obtained in the treatment of chlorpyriphos 20 EC which was followed 

by fenvalerate 0.4 % DP, thiodicarb 75 WP, quinalphos 25 EC, 

methomyl 40 SP and novaluron 10 EC. 

IV 
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INTRODUCTION 

Pulse crops play an important role in Indian agriculture. Besides 

being rich in proteins, it enhance the productivity of succeeding crops. The 

bacteria on roots of plant fix the atmospheric nitrogen through biological 

nitrogen fixation (BNF) is economically sound and environmentally 

acceptable. Cowpea, Vigna unguiculata (Linnaeus) Walpers [Syn. Vigna 

sinensis (Linnaeus)] is one of the important pulse crops grown in different 

parts of our country. It constitutes the cheapest source of dietary protein for 

most of poor people and provides good quality nutritious fodder for cattle. 

Cowpea belongs to family Fabaceae / Papilionaceae and sub family Fobaidae 

/ Papilionoidae. It is also known as black eyed bean or Southern pea in 

English while chola or choli, chavli,lobia in various vernacular languages in 

India. 

Cowpea is considered as most versatile kharif pulse crop because it 

has draught tolerant characters, soil restoring properties and multipurpose 

uses. It is also considered as vegetable meat due to high amount of proteins. 

Cowpea grain contains about 60% carbohydrates, 22 to 28% proteins and 

1.8% fat. Moreover, it is a rich source of calcium and iron (Sharma, 2000). It 

is also grown for green manuring to improve soil fertility. It contains 54 kg 

N/ha in tops and 49 kg N/ha in roots. The nutritious value of cowpea as a 

fodder crop is high and quite comparable to lucerne. 
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The area, production and productivity of pulses in India are 25.6 

million ha, 14.8 million tonnes and 608 kg/ha, respectively (Swaminathan, 

2000). It is mainly grown in the states of Gujarat, West Bengal, Tamil Nadu, 

Andhra Pradesh, Kerala, Uttar Pradesh, Haryana, Delhi and Panjab. In 

Gujarat, cowpea asgreen vegetable is cultivated in about 27,627 ha with an 

annual production of 2, 89,907 tonnes and average productivity of 10.49 

tonnes/ha (Anonymous, 2011). It is cultivated in Anand districtin an area of 

l ,300ha with annual production of 12,064 MT and productivity of 9.3 

MT/ha. 

Among the various constraints responsible for low yield of cowpea, 

insect pests are considered to be one of the most important constraints. The 

crop is ravaged by many insect pests at different stages of its growth. The 

avoidable losses in jdeld due to insect pests have been recorded in the range 

of 66 to 100 per cent (Pandey et ah, 1991). As many as 21 insect pests of 

different groups have been observed damaging from germination to maturity 

of the crop. 

Among different insect pests recorded damaging the cowpea crop 

from germination to maturity, important insect species attacking cowpea 

crop are aphid. Aphis craccivora Koch. (Hemiptera: Aphididae), leafhopper, 

Empoasca kerri Pruthi (Hemiptera : Cicadellidae), thrips, Megaleurothrips 

distalis Kamy, Megaleurothrips sjostedi Trybom and Megaleurothrips usitatus 

Bangnall (Thysanoptera : Thripidae), whitefly, Bemisia tabaci, Gennadius 

(Hemiptera: Aleyrodidae), leafminer, Acrocercops caerulea Meyrick 
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(Lepidoptera: Gracillanidae), spotted pod borer, Maruca intrata (Fabricius), 

tobacco leaf eating caterpillar Spodopetera litura Fabricius (Lepidoptera: 

Noctuidae), blue butterfly, Euchrysops cnejus (Lepidoptera : Lycaenidae) and 

Bihar hairy caterpillar, Spilosomaobliqua Walker (Lepidoptera: Noctuidae). 

Among these Bihar hairy caterpillar, S-obZiqitohas been damaging the crop 

severely since last three years. 

Bihar hairy caterpillar, S. obliqua is sporadic in nature and 

voracious feeder. As it is feeding on variety of plants,(yiz., pulses, oil seeds, 

cash crops, and many vegetables) it has assumed a status of the 

"polyphagous pest". It is reported as a severe pest of important crops 

including sweet potato, potato, cole crops, cowpea, garden pea, beans, 

raddish, yam, black gram, sesame and mustard (Nair, 1970; Butani and 

Jotwani, 1984; Gupta, 1990; David, 2001; Mandal et al, 2013 and Biswas et 

at, 2000).Damage due to S. obliqua in sesame crop varied from 80 to 90 per 

cent in Punjab (Dhaliwal,1997). 

Information regarding biology, population d5mamics and chemical 

control of pests in short duration crops like cowpea is very very useful to the 

farmers for suppressing the pest population. The basic information on 

biology of any insect pest is necessary before deciding the strategy to combat 

the pest. Information on population dynamics is useful for selecting 

insecticides, as well as proper time and site of application of insecticides. 

It also gives an important set of data for deciding integrated pest 

management strategies. Population dynamics of S. obliquahas been studied 

3 
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by Thakur and Kaistha (1994). Chemical insecticides are only alternative 

that works as frontline defense sources to combat the problem of any insect 

pest in any crop. New insecticides with different mode of actions available in 

the market are needed to evaluate for their efficacy against this new pest, 

S. obliqua. 

Since last three years, the cowpea crop is severely affected by Bihar 

hairy caterpillar regularly during fchan/season (July to September) but no 

research work has been done on this new pest particularly in cowpea crop. 

Therefore, to fill up the lacunae and to generate the data, present 

investigations were carried out with following objectives: 

1) To study the biology of S. obliqua on cowpea 

2) To study the population dynamics of S. obliqua on various pulse crops 

3) To study the bio-efficacy of different S)mthetic insecticides against 

S. obliqua on cowpea 
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II. REVIEW OF LITERATURE 

Cowpea is an important pulse crop cultivated more profitably 

in Gujarat state. Area under this crop is increasing year by year due 

to high demand and its remunerative price. Among different factors 

responsible for lower production of cowpea, insect pests are one of the 

important factors. Of these, Bihar hairy caterpillar, Spilosoma obliqua 

Walker is a serious pest causing considerable damage to the crop. It is 

polyphagous in habit, feeds on various hosts and causing appreciable 

yield losses. 

From available source of literature, it is revealed that the work 

pertaining to biology and bio-efficacy of insecticides against Bihar 

hairy caterpillar infesting cowpea and its population dynamics on 

various pulse crops is meager. Hence, an attempt was made to review 

the available literature for different species of hairy caterpillar on 

cowpea as well as on the other host crops having direct or indirect 

relation with different aspects of present investigations and are 

presented here under different headings. 

2.1 Biology and morphometry of Bihar hairy caterpillar, 

S. obliqua 

The literature on the biology and morphometry of S. obliqua are 

scanty and therefore, the research work done on other species of hairy 

caterpillar is also reviewed and presented hereunder. 
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2.1 .1 Egg: 

Female of Gujarat hairy caterpillar, Amsacta moorei Butler can 

lay hundreds of eggs in its life. According to Dhamdhere (1988), one 

female of A. moorei laid 600-700 eggs and the incubation was found to 

be 4-5 days while as per the report of Singh et al. (1989) the pest 

could lay 2,300 eggs/female. 

Singh and Singh (1990) studied biology of A. moorei on soybean 

in Madhya Pradesh and found that a single female laid 445-1407 eggs 

on lower surface of the leaves and the incubation period was 4.4 ± 

0.82 days. It was also found that the diameter of egg was 

0.73 ± 0.13 mm and the eggs were spherical and creamy in colour and 

changed to ash colour before hatching. 

Ahlawat et al. (1993) studied the biology of A. moorei on cotton 

and found that about 92 per cent of eggs were laid within the first 

3 days after the start of egg la5dng. They also observed that the female 

laid 90-805 eggs (average 435.6 eggs) during its life time. 

Singh and Singh (1995) studied the biology of Bihar hairy 

caterpillar, S. obliqua on sunflower. The data revealed that female 

moth laid 1089 eggs in March while 1849 eggs in November and the 

incubation period was found to be 3-12 days with 83.5 to 

99.33 per cent hatchability. They also recorded egg diameter of 

0.57 mrn. The incubation period was found to be 5.60 days on 

groundnut (Nath and Singh, 1996). 

Ganiger and Sannaveerappanavar (2007) studied the field biology 

of red hairy caterpillar, A. albistriga on groundnut in Karnataka and 
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reported that the egg laying capacity of single female was 262 to 1103 

eggs (average 589.70 eggs) with incubation period of 3.2 days. 

Debaraj and Singh (2010) studied the seasonal biology of Bihar 

hairy caterpillar, S. obliqua on castor at RSRS, Mendipathar in 

Meghalaya and recorded incubation period of 6.5 to 10.5 days. It was 

also found that the incubation period was shortest in October-

November while longest in December-January. 

2.1.2 Larvae: 

Nayar et al. (1983) reported that the larval period of ^4. moorei 

was 40-50 days. Kishore (1987) studied the biology of A. moorei and 

found total larval period of 2 1 - 23 days. 

Singh and Singh (1990) reported that first, second, third and 

fourth instars of A. moorei lasted for 7.20 ± 0.78, 5.30 ± 0.48, 4.50 ± 

0.51 and 4.95 ± 0.99 days respectively with total larval period of 21.95 

± 2 . 7 6 days. It was also found that the body length and width of first, 

second, third and fourth instar larvae were 2.21 ± 0.09 and 0.38 ± 

0.04, 12.40 ± 1.65 and 0.78 ± 0.07, 23.5 ± 1.15 and 1.68 ± 0.25, 

38.10 ± 3.09 and 3.20 ± 0.25 mm respectively. As per the findings of 

Alhawat et al. (1993) total larval period of A. moorei on cotton lasted 

for 18.4 days. 

Singh and Singh (1995) studied the biology of Bihar hairy 

caterpillar, S. obliqua on sunflower and reported total larval period of 

17.50 days. The larval period was found to be 24.72 days in case of 

Bihar haiiy caterpillar, S. obliqua on groundnut in Nath and Singh, 

(1996). 
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Ganiger and Sannaveerappanavar (2007) studied the field 

biology of A. albistriga in Karnataka and reported that larval period 

was 32-45 days. 

Debaraj and Singh (2010) who found that larval period and total 

life cycle of S. obliqua on castor was 24 to 48 and 39.6 to 70 days, 

respectively. 

2.1.3 Pupa: 

Singh and Singh (1990) studied biology of A. moorei on soybean 

and found that the full grown larvae entered the prepupal period 

which was lasted for 1.50 ± 0.45 days and pupal period was found to 

be 10.8 ± 1.64 days and also found that the pupa of A. moorei with 

cocoon measured 29.9 ± 5.50 mm in length, 16.3 ± 3.0 mm in width 

while, without cocoon 18.0 ± 2.0 mm in length, 7.0 ± 1.9 mm in width. 

According to Alhawat et al. (1993) pre-pupal and pupal period of 

A. moorei lasted for 1.8 and 6.8 days. 

Singh and Singh (1995) studied the biology of Bihar hairy 

caterpillar, S. obliqua on sunflower and reported that pupal period 

was 10.25 days. The prepupal and pupal period of the pest were found 

to be 1.76 and 11.46 days on groundnut in Nath and Singh, (1996) 

Ganiger and Sannaveerappanavar (2007) studied the field 

biology of A. albistriga in Karnataka and noted that pupal period was 

found to be 15-26 days. 
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2.1.4 Adult: 

Singh and Singh (1990) found that preoviposition, oviposition 

and post-oviposition periods of A. mooreiwere 3.3 ± 1.59, 5.90 ± 1.22 

and 2.50 ± 0.45 days, respectively and also found that the sex ratio of 

males to females was 1: 1.6. Alhawat et al. (1993) studied biology of 

A. moorei on cotton and found that average pre-oviposition, oviposition 

and post-oviposition periods were 1.60, 2.5 and 2.0 days, respectively. 

Singh and Singh (1995) studied the biology of Bihar hairy 

caterpillar, S. obliqua on sunflower and found that average pre­

oviposition, oviposition and post-oviposition periods were 2.14, 2.44 

and 1.75 days, respectively and also reported average generation 

period of 37.50 days. The total life cycle was found to be of 53.06 days 

on groundnut (Nath and Singh, 1996) 

Ganiger and Sannaveerappanavar (2007) studied the field 

biology of A. albistriga in Karnataka and found that adult male, adult 

female, oviposition and post oviposition periods were 6.75, 5.35, 2.55 

and 1.55 days, respectively. Further, they observed the fecundity of 

the pest and found that it was in the range-of 262-1103 (mean of 

589.70) eggs /7 .6 egg masses. 

The biology of Bihar hairy caterpillar, Spilarctia obliqua 

Walker infesting castor was studied in different seasons at 

Mendipathar in Meghalaya. The biological parameters like larval and 

pupal periods, total life cycle, fecundity, hatchability, incubation 

period and adult longevity were recorded during four seasons, viz. 

March-April, June-July, October-November and December-January. 
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Results revealed that shortest incubation period of 6.5-10.5 days was 

found in October-November and longest in December-January. There 

was no any effect of season on the hatchability of the eggs. The larval 

period was found to be 24 (June-July) to 44 days (December-January). 

Similarly, the total life cycle (egg to adult) was completed in 39.6 days 

in June - July and it was prolonged up to 70 days during December-

January (Debaraj and Singh, 2010). 

2.2 Population dynamics of Bihar hairy caterpillar, S. obliqua 

Influence of various abiotic factors on the incidence of 

S. obliqua on different cultivated crops has been studied by some 

workers and tried to find out correlation among them. Among the 

various abiotic factors, temperature, humidity, sunshine and rainfall 

are the most prominent components which appear to have profound 

effect on the development, population, multiplication and survival of 

insects. No any research work on population dynamics of S. obliqua 

infesting various pulse crops is found in available literature. Hence, 

an attempt was made to review the research work done by earlier 

workers on the impact of meteorological factors on population 

fluctuation of S. obliqua and other hairy caterpillars attacking different 

field crops and presented hereunder. 
A 

Kulshrestha and Diwakar (1987) reported that the incidence 

of A. moorei was found on sunnhemp, castor, maize, cotton and 

soybean in Gujarat. Adult emergence coincided with the seedling 

stage in kharif crops during the last week of June . Hatching and 

development of larvae occurred in July. Larvae reached to later instar 
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within 2-3 weeks and completely defoliated the crop. Sunnhemp was 

the most preferred crop. Intermittent showers in July and sandy soil 

conditions favoured rapid development of the pest, while heavy and 

continuous rainfall was unfavourable for its development. 

Udai et at (1989) carried out a survey in Uttar Pradesh 

and reported that larvae of A. moorei were found infesting to Eclipta 

alba and Euphorbia hirta which were found on bunds of fields. 

Thalcur and Kaistha (1994) observed that S. obliqua appeared in the 

sesame crop from the second week of August to third week 

September at vegetative to pod maturity stage and the peak 

infestation (3 larvae/ plant) occurred during last week of August in 

Himachal Pradesh. 

Study conducted by Saini and Ram (2000) on A. moorei 

indicated that about three-fourth moth population of a generation 

emerged during the same year while the remaining one-fourth 

remained in soil u p to monsoon of next year. 

2.2.1 Correlation with weather parameters: 

Saini and Ram (2000) studied emergence of A. moorei in relation 

to weather parameters and concluded that after hot summer, 

emergence of moths started during August when temperature 

decreased to 29°C and relative humidity increased to 80% and as 

temperature started increasing (above 31°C) and relative humidity 

decreasing (below 58%), there was no subsequent moth emergence 

during August, 1993. 

11 
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Reddy et al. (2004) studied influence of environmental factors on 

A. albustriga larvae and revealed that the rainfall intensity was a 

limiting factor for moth emergence. So Temperature and relative 

humidity were the two factors complementing the effect of rainfall on 

moth emergence. Temperature around 30 °C and 70% RH were 

congenial for the emergence of moths which activated prior by soaking 

rain. 

2.3 Bio-efficacy of different insecticides against Bihar hairy 

caterpillar, S. obliqua on cowpea in laboratory and field trial 

Synthetic insecticides are widely used in most developing 

countries to control insect pests of food crops. These are the soul 

alternative to get immediate control against pest. In the light of 

present studies, the available literature on efficacy of different 

insecticides used for the control of S. obliqua on cowpea have been 

reviewed here under. 

2.3.1 Laboratory trial 

Verma et al. (1973) studied different insecticides against 

A. moorei on cotton crop at Hissar, Haryana under laboratory as well 

as in field conditions. They found that trichlorphon, monocrotophos, 

chlorfenvinphos and methyl-parathion gave effective control of the 

pest. 

Tandi et al. (1993) carried out an experiment to test the efficacy 

of some insecticides against A. moorei under laboratory as well as in 

the guar field in Rajasthan. They found that all treatments were 

effective as they gave 100 per cent mortality of first instar larvae after 
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12 h of feeding and after 24 h feeding by 2""̂  and 3»"d instar larvae. 

Among the different insecticides, chlorpyrifos was found the most 

effective treatment against 4 * and 5 * instar larvae of A. moorei. 

Saini (1995) evaluated the toxicity of different insecticides 

(endosulfan, monocrotophos, chlorpyrifos, quinalphos, triazophos, 

alphamethrin, cypermethrin and deltamethrin) against 6*̂  instar 

larvae of A. moorei in the laboratory. Quinalphos 0.05 %, 

monocrotophos 0.05% and triazophos 0.06% exhibited good contact 

and oral toxicity, while chlorpyrifos 0.05% had good contact toxicity 

but poor oral toxicity. 

Field and laboratory experiments were carried out in Punjab to 

determine the effectiveness of endosulfan, carbaryl, fenitrothion, 

monocrotophos, quinalphos, phosalone and phenthoate against 

fourth- and fifth-instar larvae of A. moorei on cotton. The order of 

effectiveness of the compounds was monocrotophos > phenthoate > 

quinalphos > endosulfan > fenitrothion > carbaryl > phosalone 

(Verma, 1980). 

Nair et al (2007) evaluated various insecticides against 

S. obliqua under laboratory conditions and found that efficacy of 

insecticides tested was in descending order of toxicity as: emamectin 

benzoate 5 SG (0.00005), cypermethrin 10 AF (0.00013), indoxacarb 

14.5 SC (0.00053), endosulfan 35 EC (0.00323), fenvalerate 20 EC 

(0.00340) and fenpropathrin 30 EC (0.00513). 
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2.3.2 Field trial 

Ja t and Sharma (1989) determined the effectiveness of several 

insecticides against 3""̂  and 5"^ instar larvae of A. moorei on cowpea in 

Rajasthan. Against 3'"'̂  instar larvae, cypermethrin 0.02 per cent was 

the most effective compound, giving 95 per cent mortality after 72 h of 

application followed by 0.2 per cent carbaryl (90 % mortality) and 0.03 

per cent monocrotophos (80 % mortality). C5^ermethrin and carbaryl 

were also the most effective against 5^ instar larvae by registering 70 

and 65 per cent mortality. 

As per the report of Verma (1980), all the tested insecticides 

were found highly effectiveness against A. moorei infesting pearl millet 

and the order of effectiveness of the insecticides was: parathion 

(Methyl parathion), dichlorvos (DDVP), quinalphos > fenitrothion > 

parathion-methyl (methyl parathion). 

Field studies were conducted in Haryana to compare the 

effectiveness of 5 synthetic pyrethroids and 2 organophosphorus 

insecticides against the arctiid A. moorei on cotton. The 

organophosphorus insecticides monocrotophos 0.04 per cent and 

quinalphos 0.05 per cent caused 100 per cent mortality of 6*̂  instar 

larvae after 24 h of the treatment. Fluvalinate, cypermethrin, 

fenvalerate and fluc3^hrinate, all at 0.008 per cent, and deltamethrin 

at 0.002 per cent, registered 14.7, 28.2, 39.6, 41.7 and 44.4 % 

mortality, respectively after 24 h of application, and 62.7, 79.8, 87.5, 

80.8 and 79.6% after 72 h of application (Khurana and Verma, 1987). 
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As per the report of Veda and Shaw (1992), 1.5 per cent 

quinalphos dust at 25 kg /ha was very effective but was expensive in 

comparison to fenvalerate (Sumicidin and Fenval) at 0.01 per cent, 

which were the next most effective treatments among different 

insecticides tested for the control of A. moorei on deshi maize in 

Madhya Pradesh. 

Kadapatti et at (1996) evaluated 10 insecticidal formulations 

against S. obliqua in field conditions on sunflower and concluded that 

fenvalerate spray (0.01 %), dust (0.04 %) and dichlorovos (0.076 %) 

spray proved to be better against larvae till 5 days after spray. They 

also found that second' instar larvae were more susceptible to 

insecticides than fourth instar larvae. 

Manjula (2003) tested the efficacy of quinalphos and methyl 

parathion against second and third instar of the red hairy caterpillar, 

A. albistriga on groundnut in Andhra Pradesh and found 95.45 and 

85.75 per cent larval mortality in the treatment of quinalphos 0.05 per 

cent and methyl parathion at 25 kg/ha . 

Manjula (2004) tested the efficacy of some commonly used 

insecticides by mixing in baits against later instar larvae of red hairy 

caterpillar, A. albistriga in Andhra Pradesh. The insecticides used 

were monocrotophos, chlorpyrifos, quinalphos, methomyl, thiodicarb 

and carbaryl. Chlorpyrifos was found to be superior by registering 

highest larval mortality. 

Ganiger and Sannaveerappanavar (2007) evaluated different 

dust and liquid formulations of insecticides against red hairy 
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caterpillar, A. albistriga in Karnataka. In case of dust formulation, 

fenvalerate 0.4 D was found the most effective insecticide followed by 

malathion 5 D and methyl parathion 2 D (all @ 25 kg /ha) ; while 

among the liquid sprays; fenvalerate 20 EC (150 g a.i/ha), quinalphos 

25 EC (375 g a.i/ha) and monocrotophos 36 SL (360 g a.i/ha) were 

found effective followed by methomyl 40 SP, dipel 8 L (B. thuringiensis) 

and carbaryl 50 WP insecticides. 

Mandal et al. (2013) evaluated insecticidal formulations against 

S. obliqua in field conditions in blackgram and concluded that the 

order of efficacy in respect to per cent larval reduction was trizophos 

(90.64%) > e-cyhalothrin (83.71) > indoxacarb (78.76%) > endosulfan 

(69.53%) > imidacloprid (62.31%) > thiamethoxam (57.40%). 

16 



Materiaf 

ana 

MetfiocCs 

c 



HI. MATERIALS AND METHODS 

Present investigations on biology and management of Bihar hairy 

caterpillar, Spilosoma obliqua Walker on cowpea, Vigna unguiculata 

(Linnaeus) Walpers and its population dynamics on various pulse 

crops were carried out at farm of department of entomology, B. A. 

college of Agriculture, Anand Agricultural University, Anand (Gujarat) 

during kharif, 2013-14. The materials used and methodology adopted 

during these studies are describe here in this chapter. 

3.1 Biology of S. obZiqfua 

In order to study the Biology of S. obliqua on cowpea, an 

experiment was conducted at department of entomology, B. A. College 

of Agriculture, AAU, Anand during fchan/season of the year 2013-14. 

3.1.1 Rearing techniques 

The larvae of S. obliqua were collected from the unsprayed 

cowpea crop grown at Agronomy Farm, B.A. college of Agriculture, 

AAU, Anand. The collected larvae were brought to the laboratory and 

reared in round rearing cage containing moist soil. The larvae were fed 

fresh and tender leaves of cowpea variety AVCP-1 (Anand Vegetable 

Cowpea-1). The leaves were changed every day morning to provide 

fresh food and maintain sanitation. After pupation of larvae in the soil, 

the pupae were collected and put in petridis. The male and female 

pupae after determining the sex were kept in separate acrylic cages (30 

X 30 X 30 cm) for emergence of adult. Male and female adults emerged 

out from pupae were collected with the help of plastic tube and again 
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released in separate acrylic rearing cage for egg laying. The potted 

AVCP-1 cowpea variety plants were placed inside the cage for egg 

laying. Absorbent pieces of cotton dipped in 5 per cent honey solution 

were kept in cage as food for the adults. The leaves with freshly laid 

eggs were examined under stereoscopic microscope and the eggs were 

used to study the biology of the pest. 

3.1.2 Eggs 

In order to determine the hatching per cent and incubation 

period, the eggs laid on leaves of cowpea were counted and put in glass 

petridish (10 cm diameter). The petridishes containing eggs were kept 

in laboratory for hatching. The egg duration and number of eggs 

hatched were counted. 

3.1.3 Larvae 

With a view to determine number of instars, instar duration and 

total larval duration, fifty newly hatched larvae of S. obliqua were 

transferred individually with the help of fine camel hair brush in 

plastic tube (5.0 x 3.8 cm) having fresh and tender leaves of cowpea. 

The plastic tubes were covered individually with plastic lid having 

aeration holes. The individual plastic tube having S. obliqua larvae 

were observed daily. The food was changed every day in the morning. 

In order to determine the larval instars, the individual larva was 

observed daily for the exuviae as well as head capsule. The moulting 

was confirmed by the presence of casted off head capsule. 

Observations on number of instars, instar duration and total larval 

period were recorded. When the larvae were about to pupate, sieved 
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moist soil v/as provided at the bottom of the galvanized cages to 

facilitate the pupation. 

To know the pre-pupal period, observations were taken every 

day in the morning during the larval development. Full grown larvae 

stopped feeding, became sluggish and turned darken before entering 

into the pupal stage. These characteristics were used to record the 

initiation of the pre-pupal stage. The period from the larva stopped the 

feeding to entered into the soil for pupation was considered as pre-

pupal period. Pupal period was considered from the date of entry 

inside the soil to the date of emergence of imago. The pupae were 

collected three days after pupation from soil. 

3.1.4 Adult 

The male and female adults emerged from the pupae were enclosed in 

acrylic cage (30 x 30 x 30 cm) for mating. Cowpea plant was kept 

inside the acrylic cage for resting and oviposition. To avoid starvation, 

absorbent cotton dipped in 5 per cent honey solution was provided 

inside the cage. The absorbent cotton was changed every day in 

morning. 

With a view to determine fecundity, the eggs laid by the 

females were collected daily in morning and counted. The total number 

of eggs laid during the life span of female moth was considered as it's 

fecundity. The Observations on duration of various life stages i.e. egg, 

larva, pre-pupa, pupa and adult were recorded and their 

measurements were noted through Magnus-Pro software. 
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3.2 Population dynamics of S. obliqua on various pulse crops 

To know the population fluctuation of S. obliqua attacking 

various pulse crops, an experiment was carried out during kharif 

season of 2013 at Farm of Department of Entomology, BACA, AAU, 

Anand. 

3.2.1 Details of agronomical practices 

(a)Location : Farm of Department of Entomology, 

BACA, AAU, Anand 

(b) Season year : Kharif, 2013 

(c) Date of sowing : 10 /07 /2013 

(d) Variety : Cowpea, Anand Vegetable Cowpea-1 

Pulse crops (soybean, green gram, 

black gram,) 

(e) Plot size : 25x 25 m2 

(f) Method of sowing : Dibbling 

(g) fertilizers : 20:40:0 NPK Kg/ha 

3.2.2 Methods of recording observations 

The cowpea cultivar AVCP-1 (Anand Vegetable Cowpea-1) was 

grown in an area of 625 m? (25 m x 25 m) as well as micro plots 

100 m? (10 m X 10 m) of Soybean, Green gram and Black gram were 

also grown in the first fortnight of July at a distance of 45 cm between 

two rows and 15 cm within the rows. For recording observations, five 

plants randomly selected and tagged were observed for egg masses 

and number of larvae present on three branches of each randomly 
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selected plant. Damage of S. obliqua was recorded by observing 

damaged and healthy leaves and at weekly interval. The whole 

experimental plot was kept free from insecticidal application. The 

meteorological data recorded at Agricultural Meteorological 

Observatory, AAU, Anand were used to determine correlation of insect 

pest population with weather parameters. 

3.2.3 Correlation study 

In order to find out the specific impact of different weather 

parameters on population fluctuation of S. obliqua on various pulse 

crops, the data on number of larvae present on three branches of 

selected plant in experiment plot were correlated with the different 

meteorological parameters [Sunshine hours, temperature, relative 

humidity, vapour pressure deficit and wind velocity]. Correlation was 

worked out by standard statistical procedure (Steel and Torrie, 1980) 

in the Department of Agricultural Statistics, B. A. College of 

Agriculture, Anand Agricultural University, Anand. 

3.3 Evaluation of insecticides against S. obliqua on cowpea in 

laboratory 

In order to determine the relative bio-efficacy of insecticides 

against S. obliqua on cowpea, a laboratory experiment was carried out 

with following details: 

3.3.1 Experimental details: 
a. Location : Department of Entomology, B. A. College 

of Agriculture AAU, Anand 

b . Season and Year : Kharif, 2013 
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d. 

e. 

f. 

Crop and Variety 

Design 

Treatments 

Replications 
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Cowpea, Anand Vegetable Cowpea-1 

Completely Randomized Design ( CRD ) 

9 + 1 

3 

Table. 1: Details of treatments 

Sr. 

No. 

Ti 

T2 

T3 

T4 

Ts 

Te 

T7 

Ts 

T9 

Tio 

Name of insecticides 

Chlorphyriphos 20 EC 

Thiodicarb 75 WP 

Quinalphos 25 EC 

Emamectin benzoate 
5 SG 

Phenthoate 50 EC 

Spinosad 45 SC 

Fenvalerate 0.4% DP 

NovaluronlO EC 

Methomyl 40 SP 

Control (Water spray) 

Trade 
Name 

Dursban 

Larvin 

Ekalux 

Proclaim 

Phendal 

Spintor 

Devifen 
0.4 DP 

Remon 

Lannet 

-

Cone. 
(%) 

0.04 

0.015 

0.005 

0.0025 

0.1 

0.0135 

-

0.01 

0.08 

-

ml or g / 
10 litre of 

water 

20 ml 

20 g 

20 ml 

5 g 

20 ml 

3 ml 

25 kg/ha 

10 ml 

20 ml 

-

Source 

Dow Agro Science 
(India) Pvt. Ltd., 

Mumbai 
Bayer CropScience 

Ltd., Mumbai 
Syngenta (India) 
Pvt. Ltd. Mumbai 

Syngenta India 
Ltd., Mumbai 

Coromandal Agrico. 
Pvt. Ltd. 

Ankle shwar 
Bayer CropScience 

Ltd., Mumbai 
Devidayal 

Agrochemicals 
Mumbai 

Rallis India Ltd., 
Bangalore 

EI Dupont India 
Ltd., Gurgaon 

-

3.3.2 Methods of recording observations 

For the purpose of testing the bioefficacy of insecticides against 

S. ohliqua, plants were sprayed directly with each decided 

concentration of commercially available formulation of test insecticides 

(as per treatment details) with the help of knapsack sprayer in the 

field. After 12 hours of spraying, treated cowpea leaves were collected 
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from the spra.j'^ed plots and placed individually in plastic bowls (11 cm 

diameter and 5 cm height). 

For the evaluation of insecticides laboratory reared third instar 

larvae of S. obliqua were used. Ten larvae of S. obliqua were carefully 

placed on cowpea leaves and whole set was covered and were kept at 

room temperature in the laboratory. Untreated control was kept as one 

treatment. The treatments were replicated thrice. The observations on 

mortality of larvae were recorded at 1, 2, 3 and 7 days after treatment. 

3.3.3 Statistical analysis of data 

Observations on larval mortality were recorded at 1, 2, 3 and 7 

days after treatment and per cent mortality were calculated using 

Abbott's formula. (Abbott's 1925). 

P l - C 

P = X 100 

1 0 0 - C 

Where, 

P = Corrected per cent mortality 

Pl= Observed per cent mortality in treatment 

C = Per cent mortality in control 

The zero and hundred per cent values were removed by using the 

formula 1/4 x 100 and l - l / 4 n x 100, respectively (Bartiett, 1947) 

where n= number of larvae per treatment 
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3.4 Field trial 

Evaluation of insecticides against S. obliqua on cowpea. 

3.4.1 Experimental details: 

a. 

b. 

c. 

d. 

e. 

f. 

g-

h. 

i. 

J-

Location 

Season and 

Year 

Crop and 

Variety 

Design 

Plot size 

Spacing 

Seed rate 

Fertilizer 

Treatments 

Replications 

• 

• 

• 

Farm of department of Entomology, BACA, 

AAU, Anand 

Kharif, 2013 

Cowpea, Anand Vegetable Cowpea-1 

Randomized Block Design 

Gross: 3.15 m x 3 m 

Net: 2.25 m x 2.4 m 

45 X 15 cm 

20 kg /ha 

20:40:0 NPK Kg/ha 

9 + 1 

3 

3.4.2 Details of Treatments 

As per laboratory trial. 

3.4.3 Methodology: 

In order to study the effectiveness of different insecticides (Table 

1) against S. obliqua, an experiment was carried out at farm of 

Department of entomology, B.A. College of Agriculture, AAU, Anand in 

randomized block design with three replications. Cowpea cultivar 
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AVCP-1 (Anand Vegetable Cowpea-1) was grown by keeping spacing of 

« 

45 cm between two rows and 15 cm within the rows in a gross and net 

plot area of 3.15 x 3 m and 2.25 x 2.4 m, respectively during first 

fortnight of July, 2013. 

Spray of respective insecticides was applied on appearance 

larvae of Bihar hairy caterpillar by using manually operated knapsack 

sprayer with duromist nozzle. Spray application was made to the 

extent of slight run off stage. 

For recording the observations, five plants were selected 

randomly from each plot. The observations of S. obliqua were recorded 

as per the methodology described under 3.2.2. The observations were 

recorded before spray and 3, 5, 7 and 10 days after spray. Data, thus 

obtained were subjected to the appropriate transformations and 

statistically analyzed for interpretation. 

3.4.4 Observations recorded 

1) Number of larvae of S. obliqua on five plants. 

2) Total and S. obliqua infested plants in each net plot. 

3) Green pod yield. 

3.5 Yield, avoidable losses and economics 

3.5.1 Yield 

Pickings were made when green pods were ready for vegetable 

purpose. Treatment wise yield of green pods was recorded to judge 

the efficacy of the treatments during every picking. The yield obtained 

per plot was converted into quintal per hectare. 
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3.5.2 Avoidable losses 

On the basis of cowpea green pod yield harvested from various 

treatments, the avoidable loss due to S. obliqua incidence was 

calculated by applying formula of Poul (1976) which is as under. 

Avoidable Yield in treatment which gave the highest yield 

loss in = - Yield in any other treatment X 100 
yield (%) 

Yield in treatment which gave the highest yield 

3.5.3 Economics and cost benefit ratio 

Efforts have been made to work out cost benefit ratio (ICBR) 

from the experimental data to calculate economics of the different 

insecticidal treatments. For the purpose, total cost of plant protection 

for each treatment was worked out on the basis of insecticidal 

formulation used and labour charges for their application. Net gain in 

yield over control was calculated by deducting the yield of control 

from yield of each treatment. Realization was worked out by 

multiplying the prevailing market price of cowpea green vegetable pod 

and net gain over control. ICBR for each treatment was calculated by 

dividing realization with total cost of plant protection. Finally, net 

ICBR for each treatment was calculated by deducting one rupee from 

ICBR. 
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IV. RESULTS AND DISCUSSION 

The present investigations were carried out on biology and 

management of Bihar hairy caterpillar, Spilosoma obliqua Walker on 

cowpea, Vigna unguiculata (Linnaeus) Walpers and its population 

dynamics on various pulse crops presented here in this chapter. The 

results are also discussed in light of the research carried out 

elsewhere which has a direct or indirect relation with the present 

investigations. 

4.1 Biology of Bihar hairy caterpillar, S. obliqua 

The biology of S. obliqua on cowpea was carried out at 

Department of entomology, B. A. College of Agriculture, Anand 

Agricultural University, Anand during July to October, 2013. The 

research was carried out at the temperature of 25.20 to 33.40 with an 

average of 28.80 ± 1.32 °C and relative humidity of 64.75 to 71.40 

with an average of 66.91 ± 12.97 per cent in laboratory condition. 

4.1.1 Egg 

4.1.1.1 Oviposition site of S. obliqua 

The oviposition site was recorded by observing different parts 

of the cowpea plant on which eggs were laid. The results showed that 

the female moths laid the eggs in masses on lower surface of the 

upper as well as middle leaves. Further, different spots of field were 

observed and found that many egg masses were laid by single female 

on single plant. Similar egg laying pattern of A. albistriga was observed 

by different research workers (Singh and Singh, 1990; Ganiger and 
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Sannaveerappaxiavar, 2007). Thus, tlie present findings are in close 

conformity with the results of earlier research workers but no 

information is available on the site of oviposition of S. obliqua in the 

literature and hence the present results could not be discussed and 

compared with research done by other scientists in the context to S. 

obliqua. 

4.1.1.2 Colour, shape and size of S. obliqua eggs 

Colour, shape and size of the eggs laid by S. obliqua, were 

recorded by observing eggs under the stereoscopic binocular 

microscope. The observations on these characters revealed that the 

eggs of S. obliqua were greenish in colour when it was freshly laid 

thereafter, it turned to creamish and became dark brownish prior to 

hatching. The eggs were laid in masses which look like seed of grape 

from upper side. The eggs are round on upper surface and flattened at 

base. Further, the diameter of eggs was found to be 0.29 to 0.40 mm 

with an average of 0.34 ± 0.04 mm (Table 3). No information is 

available on the colour, size and shape of the eggs of S. obliqua in the 

literatures and hence the present results could not be discussed and 

compared with research done by other scientists. 

4.1.1.3 Incubation period of S. obliqua eggs 

The observations on incubation period of S. obliqua were 

started immediately after the egg laying and continued u p to hatching. 

The incubation period was varied from 3 to 5 days with an average of 

3.68 + 0.63 days (Table 2). Results of the present investigation on 

incubation period of S. obliqua were in close agreement with the 

28 



^ <Rgsuitsani'Discussion 

results of the earlier workers as they recorded the incubation period of 

eggs in the range of 3-12 days (Singh and Singh, 1995); 5.60 days 

(Nath and Singh, 1996) and 6.5 to 10.5 days (Debaraj and Singh, 

2010). 

4.1.1.4 Hatching percentage of S. ohliqaa eggs 

Observations on hatching percentage of S. ohliqaa eggs were 

recorded by putting five sets each of fifty eggs. The hatching 

percentages (Table 2) were found to be of 78 to 92 with an average of 

85.60 + 4.80. The results are in conformity with the report of Singh 

and Singh (1995) who observed 83.5 to 99.33 percent hatchability for 

the eggs of S. obliqua. 
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Table 2: Duration of different life stages of S. oblique 

Sr. No. 

1 

2 

3 
4 

5 

6 

Life stage 

Egg 
Hatching (%) 

Periods (days) 
Min. 

3 
78 

Max. 
5 

92 

Mean + SD 
3.68±0.63 

85.60±4.80 
Larva 
I instar 
II instar 
III instar 
IV instar 
V instar 
VI instar 
Total 
Pre-pupa 

2 
3 
3 
2 
3 
2 
15 
2 

4 
4 
4 
3 
4 
3 

22 
3 

3.12±0.78 
3.44±0.51 
3.56±0.51 
2.56+0.51 
3.72+0.46 
2.72+0.46 
19.12±1.54 
2.60±0.50 

Pupa 
Male 
Female 

8 
9 

10 
10 

9.04±0.73 
9.36±0.49 

Adult 
Pre-oviposition 
Oviposition 
Post-oviposition 

2 
4 
2 

4 
6 
4 

2.40±0.50 
5.16±0.85 
2.84±0.75 

Longevity 
Male 
Female 
Fecundity 

4 
6 

760 

6 
8 

1420 

5.00±0.82 
7.08±0.81 

976.84+194.58 
Sex ratio (Male : Female) 
Laboratory 1:1.6 1:4.2 1:3.02 
Total life span: Egg to adult death 
Male 
Female 

33 
42 

40 
47 

36.57 + 2.29 
43.30 + 3.94 
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Table 3-; rueasurements of difTerent life stages of S. oblique 

Sr. No. 

1 
2 

3 

4 

5 

Life stage 

Egg 

Particulars 

Diameter 

Measurement (mm) 
Min. 
0.29 

Max. 
0.40 

Mean + SD 
0.34+0.04 

Larva 

I instar 

II instar 

III instar 

IV instar 

V instar 

VI instar 

Pre-pupa 

Length 
Breadth 

Head capsule 
Length 

Breadth 
Head capsule 

Length 
Breadth 

Head capsule 
Length 

Breadth 
Head capsule 

Length 
Breadth 

Head capsule 
Length 

Breadth 
Head capsiile 

Length 
Breadth 

3.51 
0.55 
0.46 
6.30 
1.45 
0.77 
9.49 
1.84 
1.51 

17.21 
2.10 
1.88 

19.13 
2.80 
2.67 

24.75 
4.20 
3.12 
21.5 
3.50 

5.70 
1.06 
0.74 
8.99 
1.74 
1.42 

10.42 
2.20 
1.98 

19.05 
3.00 
2.21 

23.93 . 
3.60 
3.01 

28.25 
5.92 
4.21 

26.80 
4.50 

4.54+0.82 
0.79+0.22 
0 .6U0.11 
7.56+1.11 
1.59+0.11 
1.09±0.25 
9.90+0.40 
2.01+0.16 
1.68+0.19 

18.34+0.80 
2.36±0.28 
2.06±0.14 

22.08±1.91 
3.30+0.56 
2.84+0.13 

26.29±1.14 
5.10±0.56 
3.71±0.41 

24.71 + 1.58 
4.06 + 0.32 

Pupa 

Male 

Female 

Length 
Breadth 
Length 

Breadth 

19.20 
4.9 

21.00 
4.95 

22.40 
6.20 

23.40 
6.50 

21.02+1.90 
5.54±0.43 

22.19±0.84 
5.73±0.48 

Adult 
Antennae Length 6.74 11.26 9.09±1.47 
Leg 
Fore legs 
Middle legs 
Hind legs 

Length 
Length 
Length 

6.87 
5.88 
9.84 

10.23 
8.22 
12.53 

8.59±1.26 
.7.01±0.78 
11.12±0.76 

Wing 

Fore wing 

Hind wing 

Male 

Female 

Length 
Breadth 
Length 

Breadth 
Length 

Breadth 
Length 

Breadth 

16.32 
6.0 

9.83 
6.33 
19.10 
3.42 

20.44 
3.75 

20.80 
9.44 
13.47 
8.84 

22.40 
5.66 

24.82 
5.25 

18.53+1.31 
7.91±1.08 
11.82+1.13 
7.57±0.71 

20.33+0.95 
4.60±0.62 

22.52+1.49 
4.58+0.52 
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4.1.2 Larva 

4.1.2.1 Nature of damage and behaviour of S. obliqua larvae 

The observation on nature of damage due to Bihar haiiy 

caterpillar, S. obliqua on cowpea were made visually in laboratory as 

well as in field conditions and it was found that the newly hatched 

larvae of S. obliqua feed gregariously on lower surface of leaves by 

scraping its surface which resulted in to papery leaves. Larvae {viz., 

Third, fourth, fifth) fed the whole leaves except veins and veinlets. It 

was also found that the larvae stoped feeding for few hours before 

moulting. No information is available in literature on the feeding 

behavior of S. obliqua on cowpea. 

4.1.2.2 Larval instars 

The observations were made on duration and morphometry of 

(length, width as well as width of head capsule) different instars of S. 

obliqua with the help of stereoscopic binocular microscope. It was 

found that the larvae passed through sixth instars on cowpea leaves 

under the laboratory condition. The results on larval periods as well 

as morphometries are presented hereunder. 

4.1.2.3 First instar 

The newly hatched larva was creamy whitish with shining 

brown head and having brown spots over entire body from which 

white hair arises which later turn black. The integument was 

transparent, abdominal segments were distinct with three pairs of 

prologs. Larvae turned pale yellow colour within a few hours after 

hatching. The data (Table 2) on first instar larvae of S. obliqua revealed 
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that the duration of first instar was found to be 2 to 4 days with an 

average of 3.12 ± 0.78 days. Further, it was also found that the length 

and breadth of first instar larvae 3.51 to 5.70 mm with an average of 

4.54 + 0.82 mm and 0.55 to 1.06 mm with an average of 0.79 ± 0.22 

mm, respectively. The head capsule widths varied from 0.46 to 0.74 

with an average of 0.61 ±0 .11 mm (Table 3). 

4.1.2 .4 Second instar 

The larva in second instar slightly increased in size having 

light yellow colour body with brown markings on thoracic and last 

abdominal segment, more hairs on the body compared to first instar 

and thoracic legs were black with brown abdominal legs. The duration 

of second instar was varied from 3 to 4 days with an average of 3.44 + 

0.51 days. Further, it was found that the lengths and breadths of 

second instar larvae were from 6.30 to 8.99 mm with an average of 7.56 

± 1.11 mm and 1.45 to 1.74 mm with an average of 1.59±0.11 mm, 

respectively while the head capsule widths were varied from 0.77 to 

1.74 mm with an average of 1.09 ± 0.25 mm (Table 3). 

4.1.2.5 Third instar 

Third instar larvae were similar to second instar but the 

colouration of head and body segments were little darker compared to 

the second instar. The third instar larvae were more active than the 

first and second instar larvae. The duration of third instar were found 

to be from 3 to 4 days with an average of 3.56 ± 0.51 days. Further, it 

was also found that the lengths and breadths of third instar larvae 

were varied from 9.49 to 10.42 mm with an average of 9.90 ± 0.40 mm 
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and 1.84 to 2.20 mm with an average of 2.01 ± 0.16 mm, respectively 

while the head capsule widths ranged from 1.51 to 1.98 mm with an 

average of 1.68 ± 0.19 mm (Table 3). 

4.1.2.6 Fourth instar 

The larva in fourth instar were uniformly yellowish in colour 

as the segments were brown and tuft of brownish white hairs arose 

from reddish brown verrucae and when the larvae approached late 

fourth instar stage, the head turned dark brownish black. The data 

(Table 2) on fourth instar larvae revealed that the duration of fourth 

instar larvae was from 2 to 3 days with an average of2.56±0.51 days. 

Further, it was also found that the lengths and breadths of fourth 

instar larvae were found from 17.21 to 19.05 mm with an average of 

18.34 ± 0.80 mm and 2.10 to 3.00 mm with an average of 2.36 + 0.28 

mm, respectively while the head capsule width was varied from 1.88 

to 2.21 mm with an average of 2.06 ± 0.14 mm (Table 3). 

4.1.2.7 Fifth instar 

The fifth instar larvae were dark yellow with reddish tinge in 

colour and the heads and thoracic shields were dark brown in colour 

while the legs were found to be reddish brown. Spiracles were 

inconspicuous and visible only under magnification as circular 

patches. The data (Table 2) on fifth instar larvae of S. obliqua revealed 

that the duration was varied from 3 to 4 days with an average of 3.72 ± 

0.46 days. Further, it was also found that the lengths and breadths of 

fifth instar larvae were varied from 19.13 to 23.93 mm with an average 

of 22.08 ±1.91 mm and 2.80 to 3.60 mm with an average of 3.30 ± 0.56 
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mm, respectively while the head capsule width was varied from 2.67 

to 3.01mm with an average of 2.84 ± 0.13 mm (Table 3). 

4.1.2.8 Sixth instar 

The fully grown sixth instar larva had dark black head with 

brownish legs and uniformly reddish brown body with brownish black 

verrucae on which there were whitish hairs. The data (Table 2) on 

sixth instar larvae revealed that the duration was varied from 2 to 3 

days with an average of 2.72 + 0.46 days. Further, it was also found 

that the lengths and breadths of sixth instar larva were varied from 

24.75 to 28.25 mm with an average of 26.29 + 1 . 1 4 mm and 4.20 to 

5.92 mm with an average of 5.10 + 0.56 mm, respectively while the 

head capsule width was varied from 3.12 to 4.21mm with an average 

of 3.71 ± 0.41mm (Table 3). 

4.1.2.9 Total larval duration 

The total larval period (Table 2) of S. obliqua was ranged from 

15 to 22 days with an average of 19.12 + 1.54 days. Earlier workers 

also reported larval period of 17.22 days (Singh and Singh, 1995), 

24.72 days (Nath and Singh, 1996) and 24 days (Debaraj and Singh, 

2010). 

4.1.3 Pre-pupal 

The observations on pre-pupal stage of S. obliqua showed that 

the seventh instar larva stoped feeding for few hours. The duration of 

pre-pupal stage was varied from 2 to 3 days with an average of 2.60 ± 

0.50 days (Table 2). The data of present investigation are in close 

conformity with the reports of Nath and Singh (1996), who reported 
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the pre-pupal period of 1.76 days. Further, the lengths and widths of 

the pre-pupae were also measured and results revealed that the 

lengths were found from 21.5 to 26.8 mm with an average of 24.71 + 

1.58 mm, while the width ranged from 3.5 to 4.5 mm with an average 

of 4.06 + 0.32 mm (Table 3). No information is available on 

measurement of pre-pupa in the literature and hence the present 

findings could not be discussed. 

4.1.4 Pupae 

4.1.4.1 Site of pupation, colour and shape 

The observation on site of pupation, colour and shape were 

visually recorded in laboratory as well as in field conditions and it was 

revealed that the larvae of S. obliqua pupated in the moist soil kept in 

galvanized cage, but in field condition it was pupated in soil at a depth 

of 10.3 to 15 cm. The pupae were found in earthen cocoons. The 

newly formed pupae were soft and green or pale brown in colour. Later 

on, the pupa turned brownish in colour. The pupa which has to 

develop into male moth has a slit representing the genital opening in 

the posterior part of 9*^ abdominal segment while in the case of female 

it was on the eight abdominal segments. The anal apture in both sexes 

was located on the tenth abdominal segment. No information is 

available in case of site of pupation, colour and shape of S. obliqua 

pupae in the literature and hence the present findings are not 

discussed with the reports of earlier workers. 
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4.1.4.2 Pupal period 

The duration of male pupae were varied from 8 to 10 days 

with an average of 9.04 + 0.73 days, while duration of female pupae 

was found to be 9 to 10 days with an average of 9.36 + 0.49 days, 

(Table 2). The present findings are in close conformity with the report 

of Singh and Singh (1995) and Nath and Singh (1996) in which they 

reported pupal period of 10.25 and 11.46 days, repsectively. 

4.1.4.3 Morphometric of pupae 

The observations on size of pupae were recorded with the help 

of binocular microscope in laboratory. The results revealed that the 

lengths of male pupae were found in the range of 19.20 to 22.40 mm 

with an average of 21.02 + 1.90 mm while the lengths of female pupae 

varied from 21.0 to 23.4 mm with an average of 22.19 + 0.84 mm, 

which was found to be slightly more than the male pupa. In case of 

widths of the male pupae, it was found in the range of 4.9 to 6.20 mm 

with an average of 5.54 + 0.43 mm. Similarly, it was 4.95 to 6.50 mm 

with an average of 5.73 + 0.48 mm in case of female pupae which was 

slightly more than male pupae (Table 3). No information is available 

on morphometric of S. obliqua pupae in the literature and hence the 

present findings are not discussed with the reports of earlier workers. 

4.1.5 Adult 

4.1.5.1 Colour and appearance 

The observations were made on colour and appearance of the 

S. obliqua adults. It was found that the moths were straw in colour 

with orange and brown streaks over the forewings and white streak 
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along the anterior margin. The liind wings were found yellowish in 

colour with black markings. However, variations were observed in 

respect to number of black markings and their distribution on the 

wings. Black spots on each abdominal segment were also observed. No 

information is available on colour and appearance of S. obliqua adults 

in the literature and hence the present findings could not be 

compared and discussed with the reports of earlier workers. 

4.1.5.2 Size 

The observations were made on size of the S. obliqua adults 

and it was found that the lengths of male moths were ranged from 

19.10 to 22.40 mm with an average of 20.33 + 0.95 mm (Table 3) 

while the lengths of the female moths were ranged from 20.44 to 

24.82 mm with an average of 22.52 + 1.49 mm. Further, the lengths 

of the antennae and legs of adult were also measured and results 

revealed that the lengths of antennae were found to be 6.74 to 11.26 

mm with an average of 9.09 + 1.47 mm, while the lengths of fore legs, 

middle legs and hind legs were ranged from 6.87 to 10.23 mm, 5.88 to 

8.22 and 9.84 to 12.53 mm with an average of 8.59 + 1.26, 7.01 + 

0.78 and 11.12 + 0.76 mm, respectively. No information is available 

on size of S. obliqua adults in the literature and hence the present 

findings are not discussed with the reports of earlier workers. 

4.1.5.3 Pre-oviposition, oviposition and post oviposition periods 

The observations were made on pre-oviposition, oviposition 

and post oviposition periods of S. obliqua in laboratory and found that 
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the pic-oviposition period varied from 2 to 4 days with an average of 

2.40 + 0.50 days (Table 2) while oviposition period was ranged from 4 

to 6 days with an average of 5.16 + 0.85 days (Table 2). The female 

moths lived for 2 to 4 days after completion of egg laying. The post-

oviposition period was found to be 2 to 4 day with an average of 2.84 + 

0.75 days (Table 2). According to Singh and Singh, 1995 and Nath and 

Singh, 1996, pre-oviposition, oviposition and post oviposition periods 

were 2.14 to 2.40; 2.44 to 2.88 and 1.75 to 4.00 days, respectively. 

The present findings are in close conformity with the report of Singh 

and Singh, 1995 and Nath and Singh, 1996. 

4.1.5.4 Longevity and fecundity 

The data on longevity of female moths were found in the 

range of 6 to 8 days with an average of 7.08 + 0.81 days, while in case 

of male moths it was found to be of 4 to 6 days with an average of 

5.00 + 0.82 days (Table 2). No information is available on longevity of 

S. obliqua adults in the literature and hence the present findings are 

not discussed with the reports of earlier workers. 

The fecundity was varied from 760 to 1420 eggs with an 

average of 976.84 + 194.58 eggs (Table 2) which is in the conformity 

with the report of Singh and Singh (1995) who reported that the S. 

obliqua laid 1849 eggs /female while Debaraj and Singh (2010) 

reported that the fecundity was 987 eggs /female. 
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4.1.6 Sex ratio 

The data on sex ratio was found in range of 1:1.6 (male: 

female) to 1:4.2 with an average of 1:3.02. The data revealed that the 

female births were more than the male births. 

4.1.7 Total life span 

The total life span was found to be of 33 to 40 days with an 

average of 36.57 + 2.29 days in case of male, while it was ranged from 

42 to 47 days with an average of 43.30 + 3.94 days in case of female. 

The present findings are in close conformity with the report of Singh 

and Singh, 1995; Nath and Singh, 1994 and Debaraj and Singh, 2010 

as they reported that the total life span was found to be 37.50; 53.06 

and 39.60 days, respectively. 
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4.2 Population dynamics of Bihar hairy caterpillar, S. obliqua on 

various pulse crops 

To know the effect of different abiotic factors on the incidence 

of S. obliqua on cowpea (AVCP-1) as well as various pulse crops, an 

experiment was carried out at farm of department of entomology, B. A. 

College of Agriculture, Anand Agricultural University, Anand during 

the kharif, 2013. 

4.2.1.1 Cowpea 

The data (Table 4 and figure 1) on population count showed that 

the pest started egg laying (0.2 egg mass/plant) on cowpea crop from 

29'*' s tandard meteorological week (3'''̂  week of July) and it was 

continued till 40*̂ ^ standard meteorological week (P^ week of October). 

Maximum egg masses (1.26 egg masses/plant) were laid in the 35*^ 

stamdard meteorological week (5*^ week of August). The gregarious 

larval population (first to third instars) was first found on crop (23.2 

larvae/ plant) in the 29*^ standard meteorological week (3̂ "̂ ^ week of 

July) and the population was found till 39'"^ standard meteorological 

week (4*^ week of September). The number of gregarious larva were 

steadily increased from 29*1̂  standard meteorological week and 

reached to peak level (68.13 larvae/plant) in the 35'^ standard 

meteorological week (5*1̂  week of August). Thereafter, the gregarious 

larval population was slowly decreased up to 39*^ standard 

meteorological week (4^^ week of September) and disappeared from the 

crop from 40^^ standard meteorological week (pt week of October). The 

larval activity (fourth to seventh instars) was started (5.33 larvae/3 
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Table 4: Seasonal abundance of S. obliqua and its damage on cowpea 

Month/ 

Week 

July 

Aug. 

Sept 

Oct. 

II 

III 

IV 

I 

II 

III 

IV 

V 

I 

II 

III 

IV 

I 

II 

SMW 

28 

29 

30 

31 

32 

33 

3 4 

35 

36 

37 

38 

39 

4 0 

41 

WAS 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

No. of 
egg 

masses 
/plant 

0.00 

0.20 

0.46 

0.53 

0.66 

0.93 

1.02 

1.26 

0.73 

1.00 

0.8 

0.46 

0.26 

0.00 

No. of 
gregrous 

larvae/plant 

0.00 

23.2 

35.26 

45.2 

40.43 

56.90 

59.66 

68.13 

45.2 

35.70 

36.76 

26.13 

0.00 

0.00 

No. of 
larvae/ 

3 
branches 

0.00 

0.00 

5.33 

7.60 

10.73 

9.11 

10.15 

12.17 

8.04 

3.06 

3.66 

0.00 

0.00 

0.00 

Leaf 
damage 

(%) 

0.00 

8.45 

13.20 

17.72 

22.12 

25.42 

27.15 

30.45 

28.62 

25.15 

22.52 

18.55 

15.05 

12.72 

SMW: Standard Meteorological Week WAS: Week after sowing 
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branches) from 3 0 * standard meleorological week (4*^ week of July) 

and it was continued till 3 8 * standard meteorological week (3^'^ week 

of September) with peak (12.17 larvae/ plant) in the 3 5 * standard 

meteorological week (5* week of August). Thereafter, the activity was 

slowly decreased up to 3 8 * standard meteorological week (3^^ week 

of September). The activity of bigger size larvae was not found from 

3 9 * standard meteorological week (4* week of September) in the crop. 

The population of larvae was also reflected on leaf damage. 

The damaged leaves were found from 2 9 * standard meteorological 

week (3'"'i week of July) to 4 1 * standard meteorological week (2'̂ '* week 

of October). As larval population increased, the damage was also 

increased in cowpea. The leaf damage was found to be 8.45 per cent 

on first appearance of the pest. The maximum damage (30.45%) was 

found in the 3 5 * standard meteorological week (5* week of August). 

After the 3 5 * standard meteorological week, the leaf damage gradually 

decreased up to 4 1 * standard meteorological week (2"̂ ^ week of 

October). The higher damage (22.12 to 30.45 %) was noticed during 

2"^ week of August (32* standard meteorological week) to 3'^'^ week of 

September (38* standard meteorological week). 

The above results clearly indicated that the pest started it's 

activity on cowpea from 3''^ week of July (29* standard meteorological 

week) and continued till l^t week of October (40* standard 

meteorological week) which was also reflected on damage on crop. The 

higher activity and damage was found during 2"̂ ^ week of August to 3rd 

week of September (38* standard meteorological week). 
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4.2.1.2 Green gram 

The data (Table 5 and figure 2) on population count showed 

that the pest started egg laying (0.46 egg m a s s / plant) on green gram 

crop from 29^^ standard meteorological week [3^^ week of July) and it 

was continued till 40*^ standard meteorological week (1^* week of 

October). Maximum egg masses (1.56 egg masses / plant) were laid in 

the 34th standard meteorological week (4*^ week of August). The 

gregarious larval population was first found (24.40 larvae/ plant) from 

2 9 * standard meteorological week (Ŝ d week of July) and the 

population was present on crop till 40^^ standard meteorological week 

[l^ week of October). The number of gregarious larva were steadily 

increased from 29*^ standard meteorological week and reached to peak 

level (72.35 larvae/ plant) in the 36^ standard meteorological week 

(1st week of September). Thereafter, the larval population was slowly 

decreased up to 40^^ standard meteorological week (P* week of 

October) and disappeared from the crop from 41'^ standard 

meteorological week (2"̂ '̂  week of October). The bigger larval 

population was first found (6.45 larvae/3 branches) from 30^^ 

standard meteorological week (4*^ week of July) and it was continued 

till 40th standard meteorological week (pt week of October) with peak 

level (14.55 larvae/ plant) in the 36th standard meteorological week 

(1st week of September). Thereafter, the activity was slowly decreased 

up to 40th standard meteorological week (l^t week of October). The 

activity of bigger size larvae was not found from 41th standard 

meteorological week (2"^ week of October) in the crop. 
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Table 5: Seasonal abundance of S. obliqua and its damage on green 
gram 

Month/ 
Week 

July 

Aug. 

Sept 

Oct. 

II 

III 

IV 

I 

II 

III 

IV 

V 

I 

II 

III 

IV 

I 

II 

SMW 

28 

29 

30 

31 

32 

3 3 

34 

35 

36 

37 

38 

39 

4 0 

41 

WAS 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

No. of 
egg 

masses 
/plant 

0.00 

0.46 

0.66 

0.80 

0.95 

1.06 

1.08 

1.56 

1.00 

0.95 

0.46 

0.40 

0.24 

0.00 

No. of 
gregrous 

larvae/plant 

0.00 

24.40 

25.78 

28.60 

33.65 

38.70 

42.10 

64.16 

72.35 

62.86 

57.56 

46.80 

30.12 

0.00 

No. of 
larvae/ 
3 leaves 

0.00 

0.00 

6.45 

7.80 

8.90 

10.30 

12.04 

12.05 

14.55 

10.32 

8.66 

7.70 

5.46 

0.00 

Leaf 
damage 

(%) 

0.00 

10.90 

14.30 

18.46 

21.64 

24.57 

27.82 

28.39 

30.57 

26.65 

22.39 

18.47 

15.35 

12.78 

SMW: Standard Meteorological Week WAS: Week after sowing 
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The leaf damage was dependent on larval population. The damaged 

leaves were found from 29*^ standard meteorological week (3'"'̂  week of 

July) to 41*^ standard meteorological week (2""̂  week of October). As 

larval population increased, the damage was also increased in green 

gram crops. The damage was found to be 10.90 per cent on 

appearance of the pest. The maximum damage (30.57 %) was found in 

the 36*11 standard meteorological week (P* week of September). After 

36*'̂  standard meteorological week, the leaf damage gradually 

decreased up to 41*̂ ^ standard meteorological week (2^'^ week of 

October). The higher damage (21.64 to 30.57 %) was noticed during 

2^^ week of August (32*^ standard meteorological week) to 3"""̂  week of 

September (38*̂ ^ standard meteorological week). 

The above results clearly indicated that the pest started its 

activity on green gram from 3"''* week of July (29*1̂  s tandard 

meteorological week) and continued till l^t week of October (41*^ 

standard meteorological week) which was also reflected on damage on 

crop. The higher activity and damage was found during 2""̂  week of 

August to 3'''̂  week of September (38*^ standard meteorological week). 

4.2.1.3 Black gram 

The data (Table 6 and figure 3) on population count showed 

that the pest started egg laying (0.56 egg mass/plant) on black gram 

crop from 29*^ standard meteorological week (3'"'̂  week of July) and it 

was continued till 40*^ standard meteorological week ( P ' week of 

October). Maximum egg masses (1.40 egg masses/plant) were laid in 

the 34th standard meteorological week (4^ week of August). 
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Table 6; Seasonal abundance of S. obliqua and its damage on black 
gram 

Month/ 
Week 

July 

Aug. 

Sept 

Oct. 

II 

III 

IV 

I 

II 

III 

IV 

V 

I 

II 

III 

IV 

I 

II 

SMW 

28 

29 

30 

31 

32 

3 3 

34 

35 

36 

37 

38 

39 

4 0 

41 

WAS 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

No. of 
egg 

masses 
/plant 

0.00 

0.56 

0.68 

0.76 

0.86 

1.06 

1.14 

1.40 

1.05 

0.94 

0.52 

0.46 

0.40 

0.00 

No. of 
gregrous 

larvae/plant 

0.00 

26.00 

32.90 

36.60 

42.55 

48.86 

52.36 

58.32 

68.12 

52.40 

46.74 

34.76 

0.00 

0.00 

No. of 
larvae/ 

3 
branches 

0.00 

0.00 

3.88 

5.40 

8.11 

10.45 

13.36 

15.08 

17.46 

16.80 

10.36 

7.66 

3.65 

0.00 

Leaf 
damage 

(%) 

0.00 

7.42 

10.15 

14.45 

18.35 

21.10 

24.32 

27.52 

29.75 

25.15 

23.62 

20.15 

18.75 

15.15 

SMW : Standard Meteorological Week WAS : Week after sowing 

47 



)ue|d/s3sseui SSa jo -ON 

c 
Q . 

00 
oa 

O 

d 
z I 
to 

T3 

_1 

(U 

01 

> 

o 
6 

Q. 

> 

3 
o 
00 
(U 

o 
z 

• 

o 
U3 

O o o 
o o 

00 

d d 

o o 
d 

o 
(N 
d 

o 
o 

^V i ^ ^ ' 

^^ 

^ 

/ 

I * 

-i 

' « 

^^rf *-"^^ 

1 ^ 

1 1 
1 

i 

i 
1 

1 

i 
4 

•« : 

1 

1 
** 

-4 

o 

00 

to 

Ln 

^ m 

ro 

U 

ID 
O 
_ i 

o ce. 
O 
UJ 
H 
Ul 

1 
a 
ce 
< 
a 
*r 
< H 
1/1 

a 

o 
CS 

c 
o 

Q 

O 

o 

ed 

o 
u 
at 

0) 

« 

o 
PO 

IN 

O 
O 

d 
o o 
d 

o 
o 
d 
<J3 

o o 
d 

o o 
d 

o o 
d 
PO 

o 
o d 

O 
O 

O 
o 

(%) aSeuiep jea| pue S3i|]uejq % /aenje\ p ON ')ue|d/3eAje| -aiS jo -ON 
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The giegarious larval population started on crop (26.00 larvae/ plant) 

in the 29^^ standard meteorological week (3""̂  week of July) and the 

population was found till 39*^ standard meteorological week (4'*' week 

of September). The number of gregarious larva were steadily increased 

from 29*1̂  standard meteorological week and reached to peak level 

(68.12 larvae/plant) in the 36*^ standard meteorological week (P* 

week of September). Thereafter, the gregarious larval population was 

slowly decreased up to 39*^ standard meteorological week (4^ week of 

September) and disappeared from the crop from 40*̂ ^ standard 

meteorological week (l^t week of October). The bigger larval population 

was first found (3.88 larvae/3 branches) from 30*̂ ^ s tandard 

meteorological week (4*^ week of July) and it was continued till 4 0 * 

standard meteorological week (P* week of October) with peak level 

(17.46 larvae/plant) in the 3 6 * standard meteorological week (l^t 

week of September). Thereafter the activity was slowly decreased u p to 

4 0 * standard meteorological week (l̂ *̂  week of October). The activity of 

bigger size larvae was not found from 4 1 * standard meteorological 

week (2""̂  week of October) in the crop. 

The population of larvae was also reflected on leaf damage. 

The damaged leaves were found from 2 9 * standard meteorological 

week [S^'^ week of July) to 4 1 * standard meteorological week (2""̂  week 

of October). As larval population increased, the damage was also 

increased in black gram. The leaf damage was found to be 7.42 per 

cent on first appearance of the pest (3''^ week of July). The maximum 

damage (29.75 %) was found in the 3 6 * standard meteorological week 
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(pt week of September). After 36-''- s tandard meteorological week, the 

leaf damage gradually decreased up to 41 '* standard meteorological 

week (2nd week of October). The higher damage (21.10 to 29.75 %) was 

noticed during 3^'^ week of August (33th standard meteorological week) 

to 3'"'̂  week of September (38*1̂  standard meteorological week). 

The above results clearly indicated that the pest started its 

activity on black gram from 3^"^ week of July (29*̂ ^ standard 

meteorological week) and continued till P* week of October (40** 

stamdard meteorological week) which was also reflected on damage on 

the crop. The higher activity and damage was found during 3^^ week of 

August to 3'"'̂  week of September (38** standard meteorological week). 

4.2.1.4 Soybean 

The data (Table 9 and figure 6) on population count showed 

that the pest started egg laying (0.55 egg mass/plant) on soybean crop 

from 32*"̂  standard meteorological week (2""* week of August) and it 

was continued till 42**̂  s tandard meteorological week (3""̂  week of 

October). Maximum egg masses (1.65 egg masses/plant) were laid in 

the 37'ii standard meteorological week (2""̂  week of September). The 

gregarious larval population first found on crop (25.98 larvae/ plant) 

in the 331* standard meteorological week (3̂ *̂ week of August) and the 

population found till 43** standard meteorological week {4^^ week of 

October). The number of gregarious larva were steadily increased from 

33** standard meteorological week and reached to peak level (78.42 

larvae/plant) in the 3 8 * standard meteorological week (3'"'* week of 

September). 

49 



^ 'iRfsi^ atuf (Discussion 

Table 7: Seasonal abundance of S. obliqua and its damage on soybean 

Month/ 
Week 

Aug. 

Sept 

Oct. 

Nov. 

I 

II 

III 

IV 

V 

I 

II 

III 

IV 

I 

II 

III 

IV 

I 

SMW 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

4 4 

WAS 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

No. of 
egg 

masses 
/plant 

0.00 

0.55 

0.76 

0.86 

1.24 

1.26 

1.65 

1.13 

1.06 

0.74 

0.58 

0.34 

0.00 

0.00 

No. of 
gregrous 

larvae/plant 

0.00 

0.00 

25.98 

44.46 

56.88 

70.90 

76.65 

78.42 

60.56 

53.75 

48.14 

37.76 

24.33 

0.00 

No. of 
larvae/ 

3 
branches 

0.00 

0.00 

5.64 

7.78 

9.53 

13.45 

15.70 

17.64 

15.82 

14.28 

12.58 

10.90 

7.64 

0.00 

Leaf 
damage 

(%) 

• 0.00 

0.00 

10.72 

12.07 

15.21 

21.05 

24.20 

30.45 

27.32 

26.07 

22.72 

20.33 

18.12 

15.05 

SMW: Standard Meteorological Week WAS: Week after sowing 
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Theieafter, the gregarious larval population was slowly 

decreased up to 4 3 * standard meteorological week (4*̂ 1 week of 

October) and disappeared from the crop from 44*^ standard 

meteorological week (l^t week of November). The larval activity first 

found (5.64 larvae/3 branches) from 33*^ standard meteorological 

week (3'"'̂  week of August) and it was continued till 43*^ standard 

meteorological week (4^^ week of October) with peak level (17.64 

larvae/plant) in the 38'̂ ^ standard meteorological week (3''^ week of 

September). Thereafter, the activity was slowly decreased up to 43*̂ ^ 

standard meteorological week (4*̂  week of October). The activity of 

bigger size larvae was not found from 44̂ 1̂  standard meteorological 

week (pt week of November) in the crop. 

The leaf damage was dependent on larval population. The 

damaged leaves were found from 33'*' standard meteorological week 

(3'"'̂  week of August) to 44*^ standard meteorological week (pt week of 

November). As larval population increased, the damage was also 

increased in soybean. The leaf damage was found to be 10.72 per cent 

on appearance of the pest. The maximum damage (30.45%) was found 

in the 38*̂ ^ standard meteorological week (3""'̂  week of September). 

After 38*^ standard meteorological week, the leaf damage gradually 

decreased up to 44*^ standard meteorological week (l^t week of 

November). The higher damage (21.05 to 30.45 %) was noticed during 

P ' week of September (36'*' standard meteorological week) to 2"'* week 

of October (41'*' standard meteorological week). 

The above results indicated that the pest started its activity 

on soybean from 3''^ week of August (33^^ standard meteorological 

week) and continued till 4^^ week of October (43^^ standard 
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meteorological week) which was also reflected on damage on crop. The 

higher activity and damage was found during l^t week of September to 

2"=̂  week of October (41*1̂  standard meteorological week). No 

information is available on population of S. obliqua in the literature 

and hence the present findings are not discussed with the reports of 

earlier workers. 

4.2.2 Correlation between S. obliqua and weather parameter 

4.2.2.1 Cowpea 

The correlation analysis (Table 11) revealed that evaporation 

and wind speed were positively correlated but non-significant effect on 

S. obliqua population. While in case of minimum temperature, evening 

relative humidity and rainfall had negative correlation but non­

significant effect on S. obliqua population. Whereas, other weather 

parameters having either positive or negative correlation but non­

significant effect on S. obliqua population. 

4.2.2.2 Green gram 

The correlation analysis (Table 12) clearly indicate that bright 

sunshine hours (r =0.771*) and maximum temperature (r =0.678*) 

were significantly positively correlated with number of gregarious 

feeder larvae whereas evening relative humidity (r =-0.844**) had 

highly significant negative association with number of gregarious 

feeder larvae. These indicate that the increases in bright sunshine 

hours and maximum temperature caused increase in number of 

gregarious feeder larvae while decrease in evening relative humid. 

Whereas, other weather parameters having either positive or negative 

correlation but non-significant effect on S. obliqua population. 
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Table 2: Duration of different stages of S. obliqua 

Sr. No. 

1 

2 

3 

4 

5 

6 

Life stage 

Egg 

Hatching (%) 

Periods (days) 

Min. 

3 

78 

Max. 

5 

92 

Mean + SD 

3.68+0.63 

85.60±4.80 

Larva 

I instar 

II instar 

III instar 

IV instar 

V instar 

VI instar 

VII instar 

Total 

Pre-pupa 

2 

3 

3 

2 

3 

2 

2 

17 

2 

4 

4 

4 

3 

4 

3 

3 

25 

3 

3.12±0.78 

3.44±0.51 

3.56±0.51 

2.56+0.51 

3.72±o.46 

2.72±0.46 

2.60+0.50 

21.72+1.67 

2.60+0.50 

Pupa 

Male 

Female 

8 

9 

10 

10 

9.04+0.73 

9.36+0.49 

Adult 

Pre-oviposition 

Oviposition 

Post-oviposition 

2 

4 

2 

4 

6 

4 

2.40+0.50 

5.16+0.85 

2.84+0.75 

Longevity 

Male 

Female 

Fecundity 

4 

6 

760 

6 

8 

1420 

5.00+0.82 

7.08+0.81 

976.84+194.58 

Sex ratio (Male : Female) 

Laboratory 1:1.6 1:4.2 1:3.02 

Total life span: Egg to adult death 

Male 

Female 

33 

42 

40 

4 7 

36 .57 + 2.29 

43 .30 + 3 .94 
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Table 3 : Measurements of different s t a g e s of S. obliqua 

Sr. 
No. 

1 

2 

3 

Life stage 

Egg 

Particulars 

Diameter 

Measurement (mm) 
Min. 

0.80 

Max. 

1.30 

Mean + SD 

1.08±0.21 

Larva 

I instar 

II instar 

III instar 

IV instar 

V instar 

VI instar 

VII instar 

Pre-pupa 

4 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

Head capsule 

Length 

Breadth 

3.51 

0.55 

0.30 

6.30 

1.45 

0.50 

9.49 

1.84 

0.68 

17.21 

2.10 

1.02 

19.13 

2.80 

1.92 

24.75 

4.20 

2.22 

30.20 

6.00 

3.00 

21.5 

3.50 

5.70 

1.06 

0.44 

8.99 

1.74 

0.68 

10.42 

2.20 

0.78 

19.05 

3.00 

1.38 

23.93 

3.60 

2.15 

28.25 

5.92 

3.20 

36.55 

6.90 

3.65 

26.80 

4.50 

4.54±0.82 

0.79±0.22 

0.38±0.04 

7.56±1.11 

1.59+0.11 

0.59±0.05 

9.90+0.40 

2.01±0.16 

0.73±0.04 

18.34±0.80 

2.36±0.28 

1.27±0.08 

22.08+1.91 

3.30±0.56 

2.00±0.08 

26.29+1.14 

5.10±0.56 

2.81±0.28 

34.96+1.65 

6.5±0.42 

3.27+0.23 

24.71 + 1.58 

4.06 + 0.32 

Pupa 

Male 

Female 

Length 

Breadth 

Length 

Breadth 

19.20 

4.9 

21.00 

4.95 

22.40 

6.20 

23.40 

6.50 

21.02+1.90 

5.54+0.43 

22.19+0.84 

5.73±0.48 
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5 Adult 

Antennae Length 6.74 11.26 9.09±1.47 

Leg 

Fore legs 

Middle legs 

Hind legs 

Length 

Length 

Length 

6.87 

5.88 

9.84 

10.23 

8.22 

12.53 

8.59±1.26 

7 .0U0.78 

11.12±0.76 

Wing 

Fore wing 

Hind wing 

Male 

Female 

Length 

Breadth 

Length 

Breadth 

Length 

Breadth 

Length 

Breadth 

16.32 

6.0 

9.83 

6.33 

19.10 

3.42 

20.44 

3.75 

20.80 

9.44 

13.47 

8.84 

22.40 

5.66 

24.82 

5.25 

18.53±1.31 

7.91±1.08 

11.82±1.13 

7.57±0.71 

20.33±0.95 

4.60±0.62 

22.52±1.49 

4.58±0.52 
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Table 8: Correlation between weather parameters and population of S. 
obliqua in cowpea 

Weather 
parameters 

Bright Sunshine 
Hours, hrday-i 

Minimum 
Temperature, oc 

Maximum 
Temperature, °C 

Morning Relative 
Humidity (%) 

Evening Relative 
Humidity (%) 

Wind Speed, 
k m h r i 

Rainfall, mm 

Evaporation, 
mm day-1 

Correlation co-efllcient (r) 

No. of egg 
masses/plant 

0.311 

0.286 

0.379 

-0.523 

-0.418 

0.554* 

-0.149 

0.548 

No. of gregarious 
feeder 

larvae/plant 

-0.078 

0.212 

0.00 

-0.340 

-0.093 

0.683* 

0.039 

0.259 

No. of larvae/ 3 
branches 

-0.119 

0.010 

-0.083 

-0.073 

-0.040 

0.449 

-0.125 

0.142 

* Significant at 5 % level ( r =± 0.553) ** Significant at 1 % level ( r =+ 0.684) N = 
14 
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Table 9: Correlation between weather parameters and population of S. 
obliqua in green gram 

Weather 
parameters 

Bright Sunshine 
Hours, hrday-i 

Minimum 
Temperature, °C 

Maximum 
Temperature, oC 

Morning Relative 
Humidity (%) 

Evening Relative 
Humidity (%) 

Wind Speed, 
k m h r i 

Rainfall, mm 

Evaporation, 
mm day-1 

Correlation co-efQcient (r) 

No. of egg 
masses/plant 

-0.033 

0.188 

0.047 

-0.219 

-0.153 

0.519 

-0.115 

0.202 

No. of gregarious 
feeder 

larvae/plant 

0.544 

0.354 

0.581* 

-0.592* 

-0.641* 

0.490 

-0.058 

0.362 

No. of larvae/ 3 
branches 

0.278 

0.126 

0.283 

-0.349 

-0.401 

0.536 

-0.033 

0.344 

* Significant at 5 % level (r = + 0.553 ) ** Significant at 1 % level (r = ± 0.684) N= 14 
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4.2.2.3 Black gram 

The correlation analysis (Table 13) revealed that bright 

sunshine hours was significantly positively correlated with number of 

larvae/3 branch (r = 0.643*) indicating that the increase in this factor 

caused increase in number of larvae. Evening relative humidity had 

highly significsmt negative association with number of larvae/3 

branch (r = -0.746**). Whereas, other weather parameters had either 

positive or negative correlation but non-significant effect on egg 

masses and larval population 

4.2.2 .4 Soybean 

The correlation analysis (Table 16) revealed that morning 

relative humidity had positive association but non-significant effect 

on S. obliqua population. While in case of evaporation had negative 

correlation but non-significant effect on S. obliqua population. 

Whereas, other weather parameters were had either positive or 

negative association but non-significant effect on egg masses and 

larval population. Similar research work on same crop was not been 

reported by any of the earlier workers. However, Thakur and Kaistha 

(1994) observed that S. obliqua appeared in the sesame crop from the 

second week of August to third week September at vegetative to pod 

maturity stage and the peak infestation (3 larvae/ plant) occurred 

during last week of August in Himachal Pradesh. 
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Table 10: Correlation between weather parameters and population of 
S. obliqua in black gram 

Weather 
parameters 

Bright Sunshine 
Hours, hrday-i 

Minimum 
Temperature, °C 

Maximum 
Temperature, OC 
Morning Relative 
Humidity (%) 

Evening Relative 
Humidity (%) 

Wind Speed, 
kmhri 

Rainfall, mm 

Evaporation, 
mm day-1 

Correlation co-efficient (r) 

No. of egg 
masses/plant 

0.068 

0.102 

0.116 

-0.208 

-0.267 

0.465 

-0.190 

0.175 

No. of gregarious 
feeder 

larvae/plant 

0.292 

0.359 

0.375 

-0.445 

-0.443 

0.576* 

-0.037 

0.253 

No. of larvae/ 3 
branches 

0.528 

0.156 

0.538 

-0.473 

-0.650* 

0.389 

-0.158 

0.342 

* Significant at 5 % level (r = + 0.553) ** Significant at 1 % level (r = + 0.684) N= 14 
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Table 11: Correlation between weather parameters and population of 
S. obliqua in soybean 

Weather 
parameters 

Bright Sunshine 
Hours, hrday-i 

Minimum 
Temperature, °C 

Maximum 
Temperature, oC 

Morning Relative 
Humidity (%) 

Evening Relative 
Humidity (%) 

Wind Speed, 
kmhr-i 

Rainfall, mm 

Evaporation, 
mm day-1 

Correlation co-efficient (r) 

No. of egg 
masses/plant 

-0.213 

0.493 

-0.395 

0.249 

0.531 

0.656* 

0.259 

-0.299 

No. of gregarious 
feeder 

larvae/plant 

0.106 

0.193 

-0.240 

0.246 

0.263 

0.347 

0.072 

-0.028 

No. of larvae/ 3 
branches 

0.116 

-0.017 

-0.041 

0.177 

-0.009 

0.190 

0.142 

-0.019 

* Significant at 5 % level (r =+ 0.553) ** Significant at 1 % level (r = ± 0.684 ) N= 14 
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4.3 Bio-efUcacy of different insecticides against S. obliqua on 

cowpea in laboratory as well as field conditions 

To find out the effective and economic insecticides for the 

management of S. obliqua infesting cowpea, different nine insecticides 

were evaluated in the laboratory as well as field conditions during 

kharif, 2013. The data obtained from these trials are presented in 

Table 12 and 13, respectively. 

4.3.1 Laboratory trial 

Different insecticides were evaluated for their bio-efficacy 

against S. obliqua in laboratory condition. The mortality of S. obliqua 

larvae was recorded and corrected per cent mortality was worked out. 

Thus, the data obtained are presented in Table 12 and depicted in 

Fig 5. 

After one day of spraying, maximum larval mortality of S. 

obliqua (71.93 %) was recorded in the treatment of thiodicarb 75 WP 

and it was at par with fenvalerate 0.4 % DP (61.30%) and novaluron 

10 EC (57.67 %). However fenvalerate 0.4 % DP and novaluron 10 EC 

were again at par with methomyl 40 SP, quinalphos 25 EC, 

chlorphyrifos 20 EC and emamectin benzoate 5 SG showing 54.11, 

54.11, 50.70 and 43.82 per cent larval mortality, respectively. Among 

the tested insecticides, the lowest larval mortality was observed in the 

treatment of phenthoate 50 EC (32.59 %) and it was at par with 

spinosad 45 SC (32.75 %). 

The maximum larval mortality of S. oblique (79.04 %) after 

two days of spraying was recorded in thiodicarb 75 WP and it was at 
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pax with chlorphyrifos 20 EC (71.32 %), methomyl 40 SF (64.30 %), 

fenvalerate 0.4 % DP (63.88 %) and emamectin benzoate 5 SG (63.04 

%). However, previous insecticides except thiodicarb 75 WP were also 

at par with novaluron 10 EC (60.19 %) and quinalphos 25 EC (57.03 

%). Among the evaluated insecticides, significantly the lowest larval 

mortality was exhibited in spinosad 45 SC (38.33 %) and it was at par 

with phenthoate 50 EC (34.67 %). 

After three days of spraying, the larval mortality was found 

the maximum (85.50%) in thiodicarb 75 WP and it was at par with 

chlorphyrifos 20 EC (74.19 %). However, chlorphyrifos 20 EC was also 

found at par with methomyl 40 SP, fenvalerate 0.4 % DP, emamectin 

benzoate 5 SG and novaluron 10 EC by registering 71.59, 70.48, 

66.62 and 66.62 per cent larval mortality, respectively. Again, 

methomyl 40 SP, fenvalerate 0.4 % DP, emamectin benzoate 5 SG and 

novaluron 10 EC were also found at par with Quinalphos 25 EC 

(59.28 %.) Among the tested insecticides, phenthoate 50 EC (40.65 %) 

and spinosad 45 SC (40.65 %) recorded significantly lower larval 

mortality and both were at par with each other. 

The larval mortality of S. oblique after seven days of 

application was recorded the maximum (88.61%) in the thiodicarb 75 

WP and it was at par with chlorphyrifos 20 EC (80.93 %), fenvalerate 

0.4 % DP (80.92 %) and methomyl 40 SP (77.57 %). However, 

methomyl 40 SP was also found at par with Quinalphos 25 EC (65.25 

%), emamectin benzoate 5 SG (65.25 %) and novaluron 10 EC (65.25 
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Table 12: Bio-efHcacy of different insecticides againstS. obliquaandei 
laboratory conditions 

Treatments 

Chlorphyrifos 20 EC @ 

0.04 % 

Thiodicarb 75 WP @ 

0.015 % 

Quinalphos 25 EC @ 

0 .005 % 

Emamectin benzoate 5 

SG @ 0 .0025 % 

Phenthoate 50 EC @ 

0.01 % 

Spinosad 4 5 SC @ 

0.0135 % 

Fenvalerate 0.4% DP 

Novaluron 10 EC @ 

0.01 % 

Methomyl 4 0 SP @ 

0.08 % 

S. Em. ± T 

P 

T X P 

C. D. at 5% T 

P 

T X P 

C. V. % 

Larval Mortality (%) 

IDAS 

45.40b 

(50.70)* 

58.01a 

(71.93) 

57.36a 

(70.91) 

41.45bc 

(43.82) 

34.81c 

(32.59) 

34.91c 

(32.75) 

51.53ab 

(61.30) 

49.41 ab 

(57.67) 

47.36ab 

(54.11) 

3.16 

9.39 

12.00 

I D A S 

57.62ab 

(71.32) 

62.75a 

(79.04) 

49.04bc 

(57.03) 

53.06ab 

(63.04) 

36.07d 

(34.67) 

38.25cd 

(38.33) 

53.06ab 

(63.88) 

50.88ab 

(60.19) 

53.31ab 

(64.30) 

3.59 

10.67 

12.32 

3 DAS 

59.47ab 

(74.19) 

67.62a 

(85.50) 

50.35b 

(59.28) 

54.71b 

(66.62) 

39.61c 

(40.65) 

39.61c 

(40.65) 

57.09b 

(70.48) 

54.71b 

(66.62) 

57.79ab ' 

(71.59) 

2.94 

8.74 

9.53 

7 DAS 

64.11ab 

(80.93) 

70.28a 

(88.61) 

53.88b 

(65.25) 

53.88b 

(65.25) 

42.57c 

(45.76) 

42.57c 

(45.76) 

61.10ab 

(76.64) 

53.88b 

(65.25) 

61.73ab 

(77.57) 

3.29 

9.79 

10.13 

Pooled Over 

Period 

56.65ab 

(69.78) 

64.67a 

(81.70) 

50.16b 

(58.96) 

50.78b 

(60.02) 

38.27c 

(38.36) 

38.84c 

(39.33) 

56.45ab 

(69.46) 

52.22b 

(67.46) 

55.05b 

(67.18) 

2.64 

0.73 

2.18 

7.81 

2.06 

NS 

10.96 

* Figures in parenthesis are retransformed values and those outside are arcsine transformed values. 
Treatment means with the letter(s) in common are not significant by DNMRT at 5 % level of significance 
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%). Significantly the lowest (45.76 %) larval mortality was found in 

treatment phenthoate and spinosad 45 SC. 

The pooled data on (Table 12, fig.5) percent larval mortality 

revealed that there were significant differences among the different 

insecticides. The chronological order of insecticides based on per cent 

mortality of S. obliqua larvae was: thiodicarb 75 WP (81.70 %) > 

chlorphyrifos 20 EC (69.78 %) > fenvalerate 0.4 % DP (69.46 %) > 

novaluron 10 EC (67.46 %) > methomyl 40 SP (67.18 %) > emamectin 

benzoate 5 SO (60.02 %) > quinalphos 25 EC (58.96 %) > spinosad 45 

SC (39.33 %) > phenthoate 50 EC (38.36 %). Among the different 

tested insecticides, the maximum larval mortality (81.70 %) was found 

in treatment thiodicarb 75 WP and it was significantly superior to rest 

of the treatments. Insecticides chlorphyrifos 20 EC, fenvalerate 0.4 % 

DP, novaluron 10 EC and methomyl 40 SP were at par with each other 

and recorded larval mortality in the range between 67.00 to 70.00 per 

cent. Moreover, methomyl 40 SP was also at par with emamectin 

benzoate 5 SG (60.02 %) and quinalphos 25 EC (58.96 %). Among the 

tested insecticides under laboratory condition, the lowest (38.36 %) 

mortality of S. obliqua larva was found in phenthoate 50 EC and it 

was at par with spinosad 45 SC (39.33 %). 

Due to lack of references in literature on efficacy of 

insecticides under laboratory conditions against S. obliqua, the 

present findings could not be compared and discussed with earlier 

reports. Hence, literature was reviewed to collect the reference on 

other species of hairy caterpillar and compared with the present 
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findings. Saini (1995) reported that quinalphos 0.05 per cent and 

chlorpyriphos 0.05 per cent were effective against larvae of A. moorei. 

Tandi et al. (1993) found chlorpyriphos 0.02 per cent as most effective 

against A. moorei on guar. Shrinivasan and Haldar (2004) reported 

that spinosad 45 SC was more effective in controlling A. albistriga 

compared to thiodicarb. 

4.3.2 Field trial 

(A) Larval population 

Different insecticides were evaluated for their comparative 

bio-efficacy against S. obliqua on cowpea by conducting on experiment 

at farm of Department of entomology, B. A. College of Agriculture, 

Anand Agricultural University, Anand during kharif, 2013. The data 

obtained are presented in Table 13 and figure 6. 

There was no significant difference in larval population 

among different treatments before spray. All the insecticidal 

treatments significantly reduced the larval population as compared to 

control during experimentation. 

The observations recorded after three days of insecticidal application 

showed significantly lowest (1.38 larvae/plant) larval population of 

S. obliqua in plots treated with thiodicarb 75 WP. Insecticide 

chlorpyriphos 20 EC (2.21 larvae/plant) and fenvalerate 0.4 % DP 

(2.01 larvae/plant) were next best effective insecticides and both were 

at par with each other. 
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Table 13: Bioefflcacy of different insecticides against S. obliqua 
infesting cowpea 

Treatments 

Chlorphyrifos 20 EC @ 0.04 % 

Thiodicarb 75 WP @ 0.015 % 

Quinalphos 25 EC @ 0.005 % 

Emamectin benzoate 5 SG @ 

0 .0025 % 

Phenthoate 50 EC @ 0.01 % 

Spinosad 45 SC @ 0 .0135 % 

Fenvalerate 0.4% DP 

Novaluron 10 EC @ 0.01 % 

Methomyl 40 SP @ 0.08 % 

Control (water spray) 

S. Em. ± T 

P 

TxP 

CD. at 5 % T 

P 

TxP 

C.V. (%) 

Before 

5.56 

(30.41) 

6.09 

(36.59) 

6.15 

(37.32) 

6.18 

(37.69) 

6.13 

(37.08) 

5.94 

(34.78) 

6.06 

(36.22) 

6.07 

(36.34) 

6.10 

(36.71) 

6.23 

(38.31) 

0.55 

NS 

15.77 

No. 

3 

2.21*b 

(4.38) 

1.38a 

(1.40) 

3.48de 

(11.61) 

3.66ef 

(12.90) 

4.42g 

(19.04) 

4.24fg 

(17.48) 

2.04b 

(3.66) 

2.89cd 

(7.85) 

2.61bc 

(6.31) 

5.20h 

(26.54) 

0.19 

0.57 

10.30 

Df larvae/plant (days after spray) 

5 

2.03bc 

(3.62) 

1.09a 

(0.69) 

2.92de 

(8.03) 

3 . l i e 

(9.17) 

4.00f 

(15.50) 

3.77f 

(13.71) 

1.63b 

(2.16) 

2.43cd 

(5.40) 

2.34c 

(4.98) 

4.75g 

(22.06) 

0.16 

0.48 

9.86 

7 

1.65bc 

(2.22) 

0.92f 

(0.35) 

2.71ef 

(6.84) 

2.94fg 

(8.14) 

3.60h 

(12.46) 

3.36gh 

(10.79) 

1.51b 

(1.78) 

2.31de 

(4.84) 

2.07cd 

(3.78) 

4.55i 

(20.20) 

0.17 

0.50 

11.45 

10 

1.26bc 

(1.09) 

0.62a 

(0.12) 

1.67cde 

(2.29) 

1.85de 

(2.92) 

1.94e 

(3.26) 

1.98e 

(3.42) 

0.9 l ab 

(0.33) 

1.54cde 

(1.87) 

l.SOcd 

(1.75) 

3.33f 

(10.59) 

0.13 

0.38 

13.27 

Pooled 

over period 

l.SObc 

(2.74) 

1.00a 

(0.50) 

2.70e 

(6.79) 

2.90e 

•(7.91) 

3.49f 

(11.68) 

3.34f 

(10.66) 

1.51b 

(1.78) 

2.30d 

(4.79) 

2.13cd 

(4.03) 

4.45f 

(19.30) 

0.10 

0.05 

0.15 

0.32 

0.13 

0.41 

9.90 

* Figures outside the parenthesis are -Jx + 0.5 transformed values, those inside are retransformed values 
Treatment means with the letter(s) in common are not significant by DNMRT at 5 % level of significance 
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However, methomyl 40 SP (2.61 lar/ae/plant) was also at par 

with novaluron 10 EC (2.89 larvae/plant). Quinalphos 25 EC and 

emamectin benzoate 5 SG treated plots were found 3.48 and 3.66 

larvae per plant, respectively. Among the evaluated insecticides, the 

plots treated with spinosad 45 SC and phenthoate 50 EC recorded 

highest (4.24 and 4.42 larvae/plant, respectively) larval population of 

S. obliqua as compared to the other insecticidal treatments. 

After five days of spraying, thiodicarb 75 WP treated plots 

registered significantly lowest larval population (1.09 larvae/ plant) of 

the S. obliqua. Fenvalerate 0.4 % DP and chlorpyriphos 20 EC were 

found equally effective in reducing larval population by registering 

1.63 and 2.03 larvae per plant, respectively. However, chlorpyriphos 

20 EC was also at par with methomyl 40 SP (2.34 larvae/plant) and 

novaluron 10 EC (2.43 larvae/plant). Quinalphos 25 EC (2.92 

larvae/plant) and emamectin benzoate 5 SG (3.12 larvae/plant) were 

also found at par with each other. Spinosad 45 SC and phenthoate 50 

EC treated plots recorded higher larval population (3.78 and 

4.01/plant, respectively) and were found less effective (Table 13). 

After seven days of spraying, all the insecticides treatments 

were significantly superior to control in checking the larval population 

(Table 19). Among different insecticides tested thiodicarb 75 WP was 

found significantly superior to rest of the insecticides and registered 

lowest larval population (0.92 larvae/ plant). Rest of the insecticides 

viz, fenvalerate 0.4 % DP (1.52 larvae/ plant), chlorpyriphos 20 EC 

(1.66 larvae/plant), methomyl 40 SP (2.07 larvae/plant), novaluron 10 
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EC (2.31 larvae/plant), quinalphos 25 EC (2.71 lai vac/plant), 

emamectin benzoate 5 SG (2.94 larvae/plant), spinosad 45 SC (3.36 

larvae/plant) and phenthoate 50 EC (3.60 larvae/plant) were found 

more or less equally effective. 

After ten days of spraying, significantly lowest (0.62 

larvae/plant) larval population of S. obliqua was recorded in the plot 

treated with thiodicarb 75 WP (Table 19). Fenvalerate 0.4 % DP (0.91 

larvae/plant) and chlorpyriphos 20 EC (1.26 larvae/plemt) were found 

next best treatment and they were found at par with each other. 

Insecticides methomyl 40 SP (1.50 larvae/plant) and novaluron 10 EC 

(1.55 larvae/plant) as well as quinalphos 25 EC (1.67 larvae/plant) 

and emamectin benzoate 5 SG (1.86 larvae/plant) were found at par 

with each other. Among the tested insecticides, significantly the 

highest (1.94 larvae/plant) larval population was recorded in the plot 

treated with phenthoate 50 EC and it was at par with Spinosad 54 SC 

(1.98 larvae/plant). Both were found less effective in reducing larval 

population. 

Pooled over periods 

The data of Pooled over period (Table 13 and figure 6) 

recorded that thiodicarb 75 WP was found to be significantly superior 

to rest of the treatment by registering lowest larval population (1.00 

larvae/ plant). Fenvalerate 0.4 % DP and chlorpyriphos 20 EC were 

found next effective insecticides by exhibiting 1.51 and 1.79 larvae per 

plant, respectively. The plots treated with methomyl 40 SP (2.13 

larvae/plant) and novaluron 10 EC (2.29 larvae/plant) as well as 
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quinalphos 25 EC (2.69 larvae/plant) and emamectin benzoate 5 SG 

(2.89 larvae/plant) were the mediocre insecticides in reducing larval 

population and they were at par with each other. Of the tested 

insecticides, higher larval population (3.34 larvae/plant) was found in 

phenthoate 50 EC treated plots and it was at par with spinosad 45 SC 

(3.49 larvae/plant). 

Manjula (2003) reported that spraying quinalphos @ 0.05% 

recorded 95.45% larval mortality of A. albistriga on groundnut. Again 

Manjula (2004) found that chlorpyriphos was most effective compound 

followed by monocrotophos, methomyl and quinalphos in controlling 

A. albistriga. Ganiger and Sannaveerappanavar (2007) reported 

fenvalerate 0.4 DP as most effective followed by malathion, methyl 

parathion, quinalphos and monocrotophos against A. albistriga on 

groundnut. The present findings are in the conformity with the 

findings of Kadapatti et at, (1996) who reported that the dust 

formulation of fenvalerate was found more effective than the emulsify 

concentration against Bihar hairy caterpillar, S. oblique on sunflower. 

(B) Based on leaf damage 

The periodical data on leaf damage caused by S. obliqua 

infesting cowpea are presented in Table 14. The leaf damage was more 

or less equal before spray in all the treatments as difference was non­

significant. All the insecticides significantly reduced the leaf damage 

compared to control up to 10 days of spray and even in pooled over 

periods analysis. 
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After three days of application (Table 14), the lowest (9.13 %) 

leaf damage was noticed in thiodicarb 75 WP treated plots and it was 

at par with chlorpyriphos 20 EC and fenvalerate 0.4 % DP which 

registered 11.14 and 11.80 per cent damage, respectively. However, 

chlorpyriphos 20 EC and fenvalerate 0.4 % DP were also found at par 

with methomyl 40 SP and novaluron 10 EC by exhibiting 12.88 and 

13.68 per cent leaf damage, respectively. However, methomyl 40 SP 

and novaluron 10 EC were also found at par with quinalphos 25 EC 

and emamectin benzoate 5 SG by registering 15.10 and 15.75 per cent 

leaf damage, respectively. The highest leaf damage (17.61 %) was 

noted in plots treated with phenthoate 50 EC and it was at par with 

spinosad 45 SC (17.10 %). 

After five days of spraying, all treatments were found superior 

to control. The lowest (11.13 %) leaf damage was recorded in the plots 

treated with thiodicarb 75 WP and it was at par with fenvalerate 0.4 % 

DP and chlorpyriphos 20 EC which registered 13.09 and 13.77 per 

cent damage, respectively. Methomyl 40 SP, novaluron 10 EC, 

quinalphos 25 EC and emamectin benzoate 5 SG treated plots 

registered 14.33 to 17.74 per cent leaf damage and they were at par 

with each other. The highest (19.80 %) leaf damage was observed in 

plots treated with phenthoate 50 EC and it was at par with spinosad 

45 SC (19.11 %). 
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Table 14: Efficacy of different insecticides on leaf damage caused 
by S. obliqua in cowpea 

Treatments 

Chlorphyrifos 20 EC @ 0.04 % 

Thiodicarb 75 WP @ 0.015 % 

Quinalphos 25 EC @ 0.005 % 

Emamectin benzoate 5 SG @ 

0 .0025 % 

Phenthoate 50 EC @ 0.01 % 

Spinosad 45 SC @ 0.0135 % 

Fenvalerate 0.4% DP % 

Novaluron 10 EC @ 0.01 % 

Methomyl 4 0 SP @ 0.08 % 

Control (water spray) 

S. Em. ± T 

P 

TxP 

CD. at 5 % T 

P 

TxP 

C.V. (%) 

Leaf damage (%) (days after spray) 

Before 

14.92 

(6.63) 

14.71 

(6.45) 

17.09 

(8.64) 

14.71 

(6.45) 

13.29 

(5.28) 

15.59 

(7.22) 

14.92 

(6.63) 

13.16 

(5.18) 

14.92 

(6.63) 

15.59 

(7.22) 

3 

19.50ab 

(11.14) 

17.59a 

(9.13) 

22.87cd 

(15.10) 

23.37cde 

(15.75) 

24.96e 

(17.61) 

24.43e 

(17.10) 

20.09bc 

(11.80) 

21.78cd 

(13.68) 

21.03bcd 

(12.88) 

27.37f 

(21.14) 

5 

21.78ab 

(13.77) 

19.49a 

(11.13) 

24.43bc 

(17.10) 

24.91bc 

(17.74) 

26.42cd 

(19.80) 

25.92cd 

(19.11) 

21.21ab 

(13.09) 

23.40abc 

(15.77) 

22.24ab 

(14.33) 

28.75d 

(23.14) 

7 

23.40abc 

(15.77) 

21.25a 

(13.14) 

25.92bcd 

(19.11) 

26.39cd 

(19.76) 

27.84de 

(21.81) 

27.35de 

(21.11) 

22.87ab 

(15.10) 

25.44bcd 

(18.45) 

24.94bcd 

(17.18) 

30.09e 

(25.14) 

10 

24.88ab 

(17.70) 

22.90a 

(15.14) 

27.80bcd 

(21.75) 

27.82bcd 

(21.78) 

29.20cd 

(23.80) 

29.65cd 

(24.47) 

24.43ab 

(17.10) 

26.40abc 

(19.77) 

26.39abc 

(19.76) 

31.37d 

(27.10) 

Pooled 

over 

period 

22.39ab 

(14.51) 

20.31a 

(12.05) 

25.26cd 

(18.21) 

25.60de 

(18.67) 

27.10e 

(20.75) 

26.84e 

(20.39) 

22.15b 

(14.22) 

24.25cd 

(16.87) 

23.65bc 

(16.09) 

29.40f 

(24.10) 

1.37 1.05 1.03 0.87 1.10 0.44 

0.32 

1.07 

NS 3.13 3.04 2.58 3.27 1.23 

NS 

NS 

15.90 8.19 7.44 5.90 7.03 7.12 

* Figures outside the parenthesis are arcsine transformed values, those inside are retransformed values 
Treatment means with the letter(s) in common are not significant by DNMRT at 5 % level of significance 
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After seven days of application, the lowest (13.14 %) leaf 

damage was noticed in thiodicarb 75 WP treated plots and it was at 

par with fenvalerate 0.4 % DP which registered 15.10 per cent leaf 

damage. However, fenvalerate 0.4 % DP was also found at par with 

chlorp3aiphos 20 EC and methomyl 40 SP which registered 15.77 and 

17.18 per cent damage, respectively. However, methomyl 40 SP was 

also found at par with novaluron 10 EC, quinalphos 25 EC and 

emamectin benzoate 5 SG treated plots registered 17.18 to 19.76 per 

cent leaf damage (Table 20). Among the evaluated insecticides, the 

highest (21.81 %) leaf damage was noticed in the treatment of 

phenthoate 50 EC and followed by spinosad 45 SC (21.11 %). 

All treatments were significantly superior to control after ten 

days of spraying, the lowest (15.14 %) leaf damage was noticed in 

thiodicarb 75 WP treated plots and it was at par with fenvalerate 0.4 

DP and chlorpyriphos 20 EC which registered 17.10 and 17.70 per 

cent damage, respectively. However, The treatments of fenvalerate 0.4 

% DP and chlorpyriphos 20 EC were also found at par with methomyl 

40 SP and novaluron 10 EC noticed 19.76, 19.77 per cent leaf 

damage, respectively. However, methomyl 40 SP and novaluron 10 EC 

were also found at par with quinalphos 25 EC and emamectin 

benzoate 5 WG treated plots registered 21.75 to 21.78 per cent leaf 

damage, respectively. Of the evaluated insecticides, the highest (24.47 

%) leaf damage was found in plots treated with spinosad 45 SC 

followed by phenthoate 50 EC (23.80 %). 
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Result obtained from Pooled data (Table 14) clearly showed 

that the plots treated with thiodicarb 75 WP was proved significantly 

superior (12.05 %) to all the tested insecticides in checking the leaf 

damage caused by S. obliqua on cowpea. The treatments of fenvalerate 

0.4 % DP and chlorpyriphos 20 EC exhibited leaf damage 14.22 and 

14.51 per cent and they were at par with each other (Fig. 9). Methomyl 

40 SP, novaluron 10 EC, quinalphos 25 EC and emamectin benzoate 

5 SG treated plots registered 16.09 to 18.67 per cent leaf damage and 

they were at par with each other. Among the tested insecticides, the 

highest (20.75 %) leaf damage was recorded in plots treated with 

phenthoate 50 EC and it was at par with spinosad 45 SC (20.39 %). 

No information is available on leaf damage caused by S. obliqua 

infesting cowpea in the literature and hence the present findings are 

not discussed with the reports of earlier workers. 

4.3.3 Yield, avoidable losses and economics 

The main goal of pest management is to suppress the target 

pests by using different components and to increase yield and 

economics. Therefore, to determine the effects of various synthetic 

insecticides the data on green pod 5deld were recorded from various 

treatments. On the basis of yield, increase in yield over control and 

avoidable losses were calculated, whereas by using cost of treatments, 

Incremental Cost Benefit Ratio (ICBR) was calculated. Thus, data 

obtained on yield, avoidable losses and economics are presented in 

Table 15 to 16. 
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Yield 

The maximum cowpea green pods yield (94.97 q/ha) was 

obtained from the plots treated with thiodicarb 75 WP. It was 

significantly superior to rest of the insecticidal treatments in 

producing green pods. The yield produced in fenvalerate 0.4 % DP, 

chlorpyriphos 20 EC, methomyl 40 SP and novaluron 10 EC were 

84.07, 80.18, 71.70 and 70.73 q/ha , respectively and they were at par 

with each other (Table 15 and fig. 6) but significantly higher than 

remaining insecticides. The treatments of emamectin benzoate 5 SG 

and quinalphos 25 EC produced 59.73 and 56.06 q / h a yield of 

cowpea green pods, respectively. The lowest (46.31 q/ha) yield was 

harvested from the treatment of phenthoate 50 EC and it was at par 

with spinosad 45 SC (47.61 q/ha). 

Increase yield over control 

The increased in yield over control ranged from 18.67 to 

60.34 per cent due to the application of different insecticides (Table 

15). Maximum (60.34 %) green pods yield was increased in the plots 

treated with thiodicarb 75 WP followed by fenvalerate 0.4 % DP (55.20 

%), chlorpyriphos 20 EC (53.03 %), methomyl 40 SP (47.47 %), 

novaluron 10 EC (46.75 %), emamectin benzoate 5 SG and quinalphos 

25 EC treated plots increased yield between 56.06 and 59.73 per cent. 

The lowest (18.67 %) yield increased in phenthoate 50 EC treatment 

followed by spinosad 45 SC (20.89 %). 
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Avoidable losses 

An avoidable loss in yield of cowpea green pods was varied 

from 11.47 to 51.53 per cent in different treatments. The avoidable 

loss was lowest (11.47 %) in the treatment of fenvaderate 0.4 % DP 

followed by chlorpyriphos 20 EC (15.57 %). The treatments of 

methomyl 40 SP, novaluron 10 EC, emamectin benzoate 5 SG and 

quinalphos 25 EC registered avoidable losses between 24.50 and 

43.10 per cent (Table 15). The highest (51.53 %) avoidable loss noted 

in plots treated with phenthoate 50 EC followed by spinosad 45 SC 

(49.86 %). 

Economics 

Maximum (85965 ?/ ha) net realization (Table 16) was 

obtained in case of thiodicarb 75 WP treated plots followed fenvalerate 

0.4 % DP (69615 ? / ha) and chlorpyriphos 20 EC (63780 ? / ha). The 

methomyl 40 SP, novaluron 10 EC, emamectin benzoate 5 SG and 

quinalphos 25 EC treated plots registered net realization of 51,060, 

49,605, 33,105 and 27,600 ^ /ha , respectively. The lowest (12975 ? / 

ha) net realization was obtained in plots treated with phenthoate 50 

EC followed by spinosad 45 SC. Highest (75.02) NICER was obtained 

in the treatment of chlorpyriphos 20 EC but this treatment was next 

effective after thiodicarb 75 WP against the pest. The NICER was 

recorded between 20.36 and 44.62 ? in the treatments of novaluron 10 

EC, methomyl 40 SP, quinalphos 25 EC, thiodicarb 75 WP and 

fenvalerate 0.4 DP. The remaining insecticides viz. Phenthoate 10 EC, 

emamectin benzoate 5 SG and spinosad 45 SC exhibited NICER below 

10. 
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V. SUMMARY AND CONCLUSION 

Investigations on biology and management of Bihar caterpillar, 

Spilosoma obliqua Walker on cowpea, Vigna unguiculata (Linnaeus) 

Walpers and its population dynamics on various pulse crops were 

carried out at farm of Department of entomology, B. A. College of 

Agriculture, Anand Agricultural University, Anand during 2013-14. 

The important findings emerged from the studies are summarized 

here in this chapter. 

5.1 Biology of S. obliqua on cowpea 

Biology of S. obliqua was studied on cowpea in the laboratory 

condition at the temperature ranging from 25.20 to 33.40 °C with an 

average of 28.80 ± 1.32 ^C and relative humidity of 64.75 to 71.40 

with an average of 66.91 ± 12.97 per cent. 

It was observed that the female adults of S. obliqua deposited 

egg in masses on lower surface of the upper as well as middle leaves. 

They were greenish in colour and look like seed of grape from upper 

side and flattened at base. The dimension of freshly laid egg was 

measured 0.34 ± 0.04 mm in diameter with an average incubation 

period of 3.68 ± 0.63 days. The hatching percentage was recorded to 

be 78 to 92 percent on cowpea. 

The newly hatched larvae of S. obliqua feed gregariously on 

lower surface of leaves by scraping its surface which resulted in to 
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papery leaves. Larvae of third, fourth and fifth instars fed the whole 

leaves except veins and veinlets. 

Larva passed through six instars. The freshly hatched first 

instar larva was creamy whitish with shining brown head and having 

brown spots over entire body from which white hair arises which later 

turn black and transparent abdominal segment distinct three pairs of 

prologs were clearly observed. The larva in second instar slightly 

increased in size having light yellow colour body with brown markings 

on thoracic and last abdominal segment, more hairs on the body 

compared to first instar and thoracic legs were black with brown 

abdominal legs. Third instar larva was similar to second instar but the 

colouration of head and body segments were little darker compared to 

the second instar. The fourth instar larva was uniformly yellowish in 

colour as the segments were brown and tuft of brownish white hairs 

arose from reddish brown verrucae and the head turned dark 

brownish black. The fifth instar larva was dark yellow with reddish 

tinge in colour and the heads and thoracic shields were dark brown in 

colour while the legs were reddish brown. The full-grown sixth instar 

larva had dark black head with brownish legs and uniformly reddish 

brown body with brownish black verrucae on which there were 

whitish hairs. 

The larval duration of respective instars were 3.12 ± 

0.78, 3.44 + 0.51, 3.56 + 0.51, 2.56 ± 0.51, 3.72 ± 0.46 and 2.72 + 

0.46 days, respectively. The total larval period was 19.12 + 1.54 days. 

76 



jsi Summary andConcCusion 

The lengths of first, second, third, fourth, fifth and sixth instar larva 

were 4.54 ± 0.82, 7.56 ± 1.11, 9.90 ± 0.40, 18.34 ± 0.80, 22.08 ± 1.91 

and 26.29 + 1 . 1 4 mm, whereas breadths were 0.79 ± 0.22, 1.59 ± 

0.11, 2.01 + 0.16, 2.36 + 0.28, 3.30 + 0.56 and 5.10 + 0.56 mm. The 

widths of the head capsule of respective instars were 0.61 ± 0.11, 1.09 

± 0.25, 1.68 ± 0.19, 2.06 ± 0.14, 2.84 ± 0.13 and 3.71 ± 0.41 mm, 

respectively. 

The prepupal period ranged from 2 to 3 days with an average 

2.60 ± 0.50 days. The lengths and widths of the pre-pupae were on an 

average of 24.71 + 1.58 and 4.06 + 0.32 mm, respectively. The newly 

formed pupae were soft and green or pale brown in colour. Later on, 

the pupa turned brownish in colour. The pupal period ranged from 8 

to 10 days in case of male with an average of 9.04 + 0.73 days while in 

case of female it was 9 to 10 with an average of 9.36 + 0.49 days. The 

lengths and breadths of male pupae were 21.02 + 1.90 and 5.54 + 

0.43 mm where as in case of female they were 22.19 + 0.84 and 5.73 

± 0.48 mm, respectively. 

The average longevity of male moth was recorded to be 5.00 + 

0.82 days while that of female was recorded 7.08 + 0.81 days. Thus, 

the female moth lived longer than the male moth. 

The pre-oviposition, ovipositional and post-ovipositional period 

were 2 to 4, 4 to 6 and 2 to 4 days with an average of 2.40 + 0.50, 

5.16 + 0.85 and 2.84 + 0.75 days, respectively. 
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The average longevity of male and female moths v/ere 5.00 + 

0.82 and 7.08 + 0.81 days, respectively. The female moth laid on an 

average of 976.84 + 194.58 eggs during its entire life period. The total 

life span of male and female were 33 to 40 and 42 to 47 days with an 

average of 36.57 + 2.29 and 43.30 + 3.94 days, respectively. 

5.2 Population dynamics of Bihar hairy caterpillar, S. obliqua 

on various pulse crops 

5.2.1 cowpea 

The activity of pest commenced from the 3^'^ week of July and 

continued till P^ week of October which was also reflected on damage 

on crop. The higher activity (35.70 to 68.13 gregrous larvae/ plant 

and 3.06 to 12.17 larvae/ 3 branches) and leaf damage (22.12 to 

30.45 %) was found during P* week of August to 3'"'̂  week of 

September. Among different weather parameters, no any parameters 

showed significant correlation with pest population. 

5.2.2 Green gram 

The pest first appeared in the 3""'̂  week of July and continued 

till 2nd week of October. The higher activity (33.65 to 72.35 gregrous 

larvae/ plant and 8.66 to 14.55 larvae/ 3 branches) and leaf damage 

(21.64 to 30.57 %) was found during 2"^ week of August to 3'-^ week of 

September. Among different weather parameters, bright sunshine 

hours and maximum temperature were found significantly positively 

correlated with the pest population. Whereas, evening relative 
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humidity were found highly significantly negatively correlated with the 

pest population. 

Black gram 

The pest activity started from 3'̂ '̂  week of July and continued 

till 1st week of October. The higher activity (46.74 to 68.12 gregrous 

larvae/ plant and 10.36 to 17.46 larvae/ 3 branches) and leaf damage 

(21.10 to 29.75 %) was found during 3^^ week of August to 3""^ week of 

September. Among the different weather parameters, bright sunshine 

hours exhibited significant positive correlation. Whereas, evening 

relative humidity showed highly significant negative correlation. 

Soybean 

The pest first appeared in 2>^^ week of August and continued till 

4th week of October. The higher activity (48.14 to 78.42 gregrous 

larvae/ plant and 12.58 to 17.64 larvae/ 3 branches) and leaf damage 

(21.05 to 30.45 %) was found during l^t week of September to 2nd 

week of October. Among different weather parameters, no any 

parameters showed significant correlation with pest population. 

5.3 Bio-efficacy of different insecticides against S. obliqua on 

cowpea in laboratory as well as field conditions. 

5.3.1 Laboratory trial 

The study on bio-efficacy of different insecticides against 

cowpea in laboratory revealed that maximum larval mortality (81.70 

%) was found in treatment thiodicarb 75 WP which was followed by 

chlorphyrifos 20 EC (69.78 %), fenvalerate 0.4 % DP (69.46 %), 
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novaluron 10 EC (67.46 %), methomyl 40 SP (67.18 %), emamectin 

benzoate 5 SG (60.02 %) and quinalphos 25 EC (58.96 %). 

5.3.2 Field trial 

(A) Larval population 

Minimum larval population (1.00 larvae/ plant) was found in 

thiodicarb 75 WP which was significantly superior to rest of the 

treatments. Fenvalerate 0.4 % DP and chlorpyriphos 20 EC were 

found next effective insecticides. 

(B) Leaf damage 

The data clearly showed that the plots treated with thiodicarb 

75 WP was proved significantly superior (12.05 %) to all the tested 

insecticides in checking the leaf damage caused by S. obliqua on 

cowpea. The treatments of fenvalerate 0.4 % DP and chlorpyriphos 20 

EC were found next best effective insecticides. 

5.4 Yield and economics 

The highest green pods yield (94.97 q/ha) was obtained from 

the treatment of thiodicarb 75 WP and it was significantly superior to 

rest of the insecticidal treatments. The yield produced in fenvalerate 

0.4 % DP, chlorpyriphos 20 EC, methomyl 40 SP and novaluron 10 

EC were 84.07, 80.18, 71.70 and 70.73 q/ha , respectively. 

Maximum (85965 ^/ ha) net realization was obtained in case of 

thiodicarb 75 WP treated plots followed by fenvalerate 0.4 % DP 

(69615 ? / ha), chlorpyriphos 20 EC (63780 ?/ ha), methomyl 40 SP 

(51,060 ^^/ha), novaluron 10 EC (49,605 ^/ha) , emamectin benzoate 5 

80 



js^ Summary and Condusion 

SG (33,105 ?/ha) and quinalphos 25 EC (27,600 ?/ha). Highest 

(75.02) Net increment cost benefit ratio was obtained in the treatment 

of chlorpyriphos 20 EC but this treatment was found next effective 

after thiodicarb 75 WP against the pest. 

81 



(References 

cc 

.^^ "«w - ^ ^ 8 ^ 



REFERENCES 

Abbott, W. S. (1925). A method of computing the effectiveness of an 

insecticide. J. Econ. Ent, 18: 256-267. 

Ahlawat, D. S., Saini, R. K. and Singh, H. (1993). Biology of the red 

hairy caterpillar, Amsacta. raoorei Butler. Annl. Bio., 9(1): 118-

122. 

Anonymous (2011). District wise area, production and yield per 

hectare of important food and non-food crops in Gujarat State. 

Agriculture 85 co-operation department Government of Gujarat, 

(website: agri.gujarat.gov.in) 

Bartiett, M. S. (1947). The use of "transformation" biom., 3 : 39-52. 

Butani, D. K. and Jotwani, M. G. (1984). Insects in Vegetables, pp. 99-

100. Periodical Expert Book Agency, Delhi. 

Biswas, G. C., Das, G. P. and Kabir, S. M. H. (2000). Incidence and 

economic management of some major insect pests on sesame . 

Bangladesh J. Agril,27(2), 163-271. 

David, B. V. (2001). Elements of economic entomology. Popular book 

depot. Chennai. Pp.562 

Debaraj, Y. and Singh, R. (2010). Seasonal biology of Bihar hairy 

caterpillar, Spilarctia obliqua Walker on castor, a primary food 

plant of erisilkworm. Uttar Pradesh J. Zoo/., 30(1): 17-20. 

http://gujarat.gov


^ . fl^erences 

Dhaliwal, J , S. (1997). Sesamum indicumsis the trap crop for Bihar 

hairy caterpillar (Spilarctia obliqua) infesting cowpea. Insect 

Environ.,3(3): 84. 

Dhamdhere, S. V. (1988). Hairy caterpillars and their management in 

soybean. Proceedings of National Symposium on Insect Pests 

and Disease of Soybean, held during 1-3 November, 1988 at 

Sehore, M. P. pp.4. 

Ganiger, P.C. and Sannaveerappanavar, V. T. (2007). Bio-efficacy of 

insecticides against red-headed hairy caterpillar, Amsacta 

albistriga (Walker) on groundnut. Int. J. Trop. Agric, 25 : 279-

282. 

Ganiger, P.C. and Sannaveerappanavar, V. T. (2007). Field biology of 

red-headed hairy caterpillar, Amsacta albistriga (Walker) on 

groundnut. Int. J. Trop. Agric, 25 : 271-278. 

Gupta, S. L. (1990). Key for the identity of some major lepidopterous 

pests of vegetable in India. Bull. Ento. 31(1): 69-84 

Jat , D. R. and Sharma, J . K. (1989). Efficacy of some insecticides 

against third and fifth instar larvae of red hairy caterpillar, A. 

moorei under field condition. Indian J. Ent, 51(3): 278-282. 

Kadapatti, S. M., Naik, L. K., Patil, B. V. and Lingappa, S. (1996). 

Field evaluation of insecticides against bihar hairy caterpillar 

on sunflower. Kamataka J. Agric. Set, 9(2): 236-240. 



^ . (R^erences 

Kishore, P. (1987). Key pests of sorghiitn, pearl millet and smaller 

millets and their management. Recent Advances in Entomology. 

pp. 252. 

Kulshrestha, S. P. and Diwakar, M. C. (1987). Some observations on 

the incidence of red hairy caterpillar during kharif 1986 in 

Gujarat. PI. Prat BuZZ.,39(3): 36-37. 

Mandal, D., Paramita, B. and Baral, K. (2013). Evaluation of 

insecticides for the management of bihar hairy caterpillar, 

Spilosoma obliqua Walk. (Lepidoptera: Arctiidae) in black gram 

{Vigna mango L.)Bioscan, 8(2): 429-431. 

Manjula, K. (2003). Efficacy of quinalphos and methyl parathion 

against early stages of red hairy caterpillar. Amsacta albistriga 

Walker. Insect environment,9(iy. 17-18. 

Manjula, K. (2004). Efficacy of different insecticides as bait against 

grown up larvae of the red hairy caterpillar, Amsacta albistriga 

Walker. Entomon,29{1): 97-100. 

Nair, M. R. G. K. (1970). Insect and mite of crops in India. New jack 

printing works private limited, Bombay. Pp.404. 

Nair, N., Sekh, K., Debnath, M., Chakraborty, S. and Somchoudhury, 

A. K.(2007). Relative toxicity of some chemicals to bihar hairy 

caterpillar, Spilarctia oblique Walker (Arctiidae: Lepidoptera). J. 

Crop and Weed, 3(1): 1-2. 

Ill 



^ . 'S^erences 

Nath, P. ajid Singh, A. K. (1996). Biology and insecticidal management 

of Bihar hairy caterpillar, Spilosoma obliqua Walker infesting 

groundnut. Annals PL Prot. Sci.,4(1): 42-46. 

Nayar, K. K., Ananthakrishnan, T. N. and David, B. V. (1983). General 

and Applied Entomology,Tata. McGraw-Hill Publishingge 

Company Ltd, New Delhi,pp.263-264. 

Pandey, S. N., Singh, R., Sharma, V. K. and Kanwat, P .W. (1991). 

Losses due to insect pests in some fchanf pulses. Indian J. Ent, 

53(4): 629-631. 

Poul, M. D. (1976). Studies on the chemical control of mustard pests. 

Indian J. Plant Prot, 14 (1) : 9-14. 

Reddy, Y. S., Prasad, P. R. and Maheswari, T. U. (2004). Influence of 

certain environmental factors on red hairy caterpillar, Amsacta 

albisriga Walker. Indian J. Ent, 66(1): 27-29. 

Saini, R. K. (1995). Evaluation of some promising insecticides against 

red hairy caterpillar, Amsacta moorei Butler. J. Insect Set, 8(2): 

220-222. 

Saini, R. K. and Ram, P. (2000). Emergence o{ Amsacta moorei moths 

as influenced by ambient weather parameters. Indian J. Agril. 

Sd. ,70( l l ) : 765-768. 

IV 



^y. ^(^erences 

Sharma, S.K. (2000) .Cowpea In: Rathore, P.S. (Ed.) Techniques and 

management of fieldcrop production. Published by Agrobios 

(India), Jodhpur, pp. 308-316. 

Singh, I. and Singh, G. (1995). Biology of Bihar hairy 

caterpillar,SpiZosoma obliqua Walker on sunflower in Punjab. 

J.Insect scl, 8(1): 48-54. 

Singh, K. J . and Singh, O. P. (1990). Biology of red hairy 

caterpillar,Amsacta moorei on soybean (Glycine max) in Madhya 

Pradesh. Indian J. Ent, 60(3): 192-194. 

Singh, O. P., Verma, S. N. and Nema, K. K. (1989). Insect Pests of 

Soybean in India, pp. 80-3. International Book Distributors, 

Dehra Dun. 

Steel, R. G. D. and Torrie, J . H. (1980). Principles and procedures of 

statistics. McGraw-Hill, New York. 

Swaminathan, M.S. (2000). Natural Resources Management for an 

evergreen revolution. The Hindu Survey of Indian Agriculture, 

2000. pp-15. 

Tandi, B. L., Yadava, C.P. S. and Bhatnagar, K. N. (1993). Bioefficacy 

of various insecticides against red hairy caterpillar, Am^acta 

moorei. Indian J. Ent., 55(3): 317-324. 

Thakur, A. K. and Kaistha, S. (1994). Incidence of insect pests in 

sesame (Sesamum indicum Linn.) under rainfed condition in 



jef. I^erences 

Pa.onta Valley of Himachal Pradesh, India. Pest Manage. Ecnn. 

Zool.,2: 159-161. 

Udai, R. S. Agarwal. D. P., Pandey, P. N. and Singh, U. R. (1989). 

Eclipta alba and Euphorbia hirta as new food plants and foci of 

infestation of Amsacta moorei Butler. Bull. Ent, 30(2): 238-239. 

Veda, O. P. and Shaw, S. S. (1992). Field evaluation of new 

insecticides for the control of Amsacta moorei Butler in J h a b u a 

Hills of Madhya Pradesh. Bhartiya Krishi Anusandhan Patrika., 

7(3): 176-182. 

Verma, A. N., Khurana, A. D. and Singh, R. (1973). Chemical control 

of red hairy caterpillar, Amsacta moorei on cotton. HAU. J. Res., 

2(1): 1-4. 

Verma, S. K. (1980). Insecticidal control of red hairy caterpillar, 

Amsacta moorei Butler. Indian J. Ent, 42(4) : 779-780. 

VI 



JippendvQ 

re 

fc-i"""*^ -^^!^Z— 



1 

m 
i H 
o 
2. 
d 

n 
o 

•IH 
Ul 
0 
0 

o 
4> 

•4-f 

u 
& 
>> 

3 « 

.a 
•a 
d 
V 

< 

o 
u 
;3 n 
in 

"* 'e' 

* s 
3 ~ 
0 
0. 

> 

>.-ts 
3 f -s-

4> 

> 

hi 
0 

0) 

U 
0 

gp 
4) 

s « 
h 4) 
3 -a 
0 
0 . 

4) 

u 
O 

s 

CO "3" 

n fi. 

u 
3 

O t — " 

s 

e 

13 

fa ¥ 

CO 

fl 4) 
O > 

ON 

lO 

o 
i n 

0^ 

00 

i n 

vO 

lO 

CO 

q 

o 

i n 
CO 

" 

CO 

i n 

00 

1-H 

00 

ON 

i n 

o 

0^ 

o 

CO 

i n 
(N 

00 
1—1 

CO 

CO 

T-H 

CO 

SO 

" 

o 

i n 

CO 

o 
00 

o 
i n 

i n 

i n 

00 
CO 

CM 
CO 

t—I 

(M 

i n 
i n 

o 

CO 

q 
oi 
i n 

(N 

s 

CO 

O 
m 

o 

00 
0> 

i n 

i n 

CO 

CO 
CO 

o 

i n 
o 

CO 

i n 
(M 

cs 

CN 

oi 

vo 

o 
n 

> 

CM 

O 

\0 

00 
00 

i n 

CO 

CJ^ 
T-H 

CO 

T — 1 

T — 1 

i n 
o 

00 

OJ 

ON 
CM 

1-1 

m 

" 

o 
i n 

I D 

CN 

ON 

ON 

m 
m 

CO 

vo 

m 
o 

00 

CM 

\ 0 

o 
CO 

q 
00 
vo 

vo 
CO 

n 

CO 

i n 
CM 

00 

o 
00 

00 
ON 

vo 

i n 

i n 

vo 

CM 

CO 

o 

CO 

CVI 

o 
i n 

CM 

CO 

vO 

CM 

m 
n 

i n 
CO 
CM 

CM 

ON 

VO 

CO 

C:N 

00 

vo 

00 
o 

vo 

1—1 

CO 

00 

CN 

00 

o 
CO 

q 
00 

CO 

m 

> 

ON 

CM 

i n 
CO 

ON 

vo 

CJV 

CM 
CJV 

ON 

vo 

i n 
CO 

00 

o 

CM 

CV| 

CO 

q 
d 

at 

in 
m 

> 

1 

CO 

CM 

ON 

00 
i n 

CO 

vo 
ON 

CM 

i n 

00 

i n 

Ov 

o 

CO 

CM 

CO 
CO 

CM 
VO 

00 

O 

VO 
m 

vO 

CM 

CO 

CM 

o\ 
o 
vo 

CM 

o\ 

00 

CO 

CM 

in 
<-H 

Ov 
T — 1 

ON 

00 

i n 
CM 

i n 
CO 

q 
CO 

00 

n 

o 

i n 
CM 

CO 

O 

N 

ON 
00 

O 

VO 

CO 

6 

ON 

CM 

VD 

i n 
CM 

CO 

i n 

i n 

so 
CO 

S 

i n 

CM 

ON 

CO 
CM 

VO 

CO 
00 

o 

ON 

CM 

1 > 

T-H 

00 

o 

CO 
1-H 

CM 

C:N 
CM 

00 

00 
00 
CM 

CM 

CM 

n 

> 

a 

CO 

•si-
CM 

1-H 

i n 
CM 

o 
1-H 

o 

ON 

ON 

CM 

CO 

CO 

q 
ON 

i n 
i n 
o 

CO 

vo 

O 
i n 
CM 

C7\ 

c q 
CO 

• ^ 

r-H 

CVI 

CO 

o 

i n 
CO 

CVI 

vo 
CO 
l > 

00 
ON 

CVI 

VD 

00 

00 
CO 

o 

i n 

N 

CO 
CV| 

CM 

CO 

l > 

00 

o 
CM 

i H 

-

CM 

1 > 

1—1 

CM 
CM 

ON 

CO 
• a -

o 
r-H 

1-H 

CM 

00 
O) 
i-H 

CM 

ON 

O 

ON 

00 

1-H 

CO 
CM 

o 
VD 
CO 

q 
d 

N 
* 

1-H 

VO 

CO 

VD 
CO 

VO 

00 

o 
CO 

CO 
00 

CM 

CO 

O 

d 

ON 

o 
i n 
CO 

o 
d 

i n 

« 

> 

•4-1 

o 
O 

ON 

VO 

CO 

1-H 

CO 

i n 
• * 

ON 

CO 
ON 

* 

00 
CO 

d 
CM 

CO 

00 

ON 

l > 
1-H 

CO 

o 
d 

vo 
CO 

" 

>• 
o 
2 

M 

m 
09 
CO 
ea 
H 
3 

e 

2 

d 

s 
G 

a 

> 

4> 

O 

a 
> 


