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Chapter - I 

INTRODUCTION 



1. INTROUUCTION 

Red cotton bug, Dysdercus cingulatus (Fabricius) 

(Hemiptera s Pyrrhocoridae) is one of the major constraints 

in the successful cultivation of cotton and okra in Madhya 

Pradesh. The bug is known to attack wide range of crops and 

plants such as cotton, okra (Trehan at al., 1961; singh and 

turohit, 1973 and Butani and Verma, 1976), bajra, maize, 

wheat, jute, pearl millets, gooseberry (phvaulus peruviana). 

malberry (Bombax malbaricum), sambhal (5olmalia malabericum), 

silk cotton (Eridendron anffractuasum), Jahn bull tree 

(all2!Ls1a populaneo), daccum hemp (Hibiscus cannabinus), 

China rose (i. roaa sinensis), musk mellow (H. abelmischuS). 

Indian mellow (Abutilon app), hollyhock (Althea rosa). 

kapok (Ceiba pentandra) and many other malvaceous plants 

(Lail, 1964; sohi, 1964 and Singh, 1970). Prem Kishore and 

srivastava (1975) also recorded this pest on various vari-

eties of sorghum. 

The genera covers a wide range of species. Other 

species reported in India and other parts of the world 

were D. andreae, D. bimaculatus. D. cardinalis.  D. disolor 

(delauneYi). D. doeniqii, D. fasciatus,  D. fernaldi, 

D. flevidus, D. fulvoniger,  D. honestus, 0. insularis,  

D. intermidius,  j, alejasi...14.), D. longirostris, D. manurus, 

1 



D. megalopy221, D. melanoderes, D. mendesi, D. nigro-

fasciatus, O. obscuratus, j. 0411121, J. Beruvianus, 

D. ruficollis, J. sanguinarius,  j. sides,  a. similis, 

D. sumstitiosus, J. voelkeri etc.* 

In India, red cotton bug is common in m.P., D.P.. 

Bihar, Maharashtra and Tamilnadu. In those parts of the 

country where, winter is mild, pests have a wide active 

period, i.e., mid-January to mid-November. But in the 

parts where the winter is severe, its activity is restri-

cted and found only in warm parts of the year. 

Both, nymphs and the adults suck the sap from the 

leaves, bolls, seeds and other succulent parts of the plant. 

As a result of this, plants are deprived of amino acids, 

carbohydrates and their vitality. The damage to young seeds 

starts with the opening of the bolls. Besides, bugs also 

make the lint of cotton dirty with their yellow excreta 

(Hem bieghe 1924). The attacked bolls of cotton Open* badly 

and produce lint of poor quality (Sohi, 1964). 

Lewin (1933) reported that 34.4 to 62.4 per cent 

cotton crop was affected due to red cotton bug. Wille et 

al. (1955)  reported 50 per cent loss in cotton crop. Owing 

* R.A.L./A 1960 to 1984, subject index utilised as source 
for collecting names of various species belonging to 
genera Dysdercus. 
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to severe damage to cotton in Nigeria. the bug is consi-

dered to be the most injurious (Pomeroy and Colding, 1923). 

while Jameson (1946) stated that audercus  did great damage 

to early planted cotton crop and seriously impaired the 

viability of seeds. It is also found to cause considerable 

reduction in yield of Hibiscus esculentus (Manickavasagar, 

1955). 

Besides direct losses to the crops, rod cotton bug 

is known as a vector of baterium Nematospora gossvpii, 

which stains cotton fibre (Pearson, 1934). 

Prevention of crop losses from peat ettacxs is 

necessary to realise the high yield potential of the okra 

and cotton varieties. Jespite the role of synthetic pesti-

cides in green revolution, their wide spread and indiscri-

minate use gives rise to the deleterious side-effects on 

non-target organisms and to the problems of environmental 

pollution, pest resurgence and pest resistance, disrupting 

the ecosystem. The pesticidal toxicity is of special 

significance in vegetable cultivation due to its hazards 

to the farmers, consumers,  parasites and predators. Hence, 

to avoid the disastrous  side-effects of the chemicals, 

Judicious and timely noed-bamed use of selective chemicals 

under the  integrated pest management and control strategy 

is now the need of the hour. 



4 

Very little work has been done so far in respect 

of chemical control an
(
d host preference of the pest. Keep-

ing in view the importance of the post, the present investi-

gations were conducted with the following objectives s- 

(1) To determine the median lethal concentrations of 

modern insecticides including synthetic pyrethroids, 

compare them and find out the most effective 

compound against the pest in the laboratory 

conditions. 

(2) To determine the efficacy of selected insecticides 

against the bug on okra in field conditions. 

(3) To study the residual toxicity of these insecticides. 

(4) To study the food preference of the pest by studying 

their biology on different host plants. 

There is no doubt that the determination of such a 

correlation will prove highly beneficial to the poor 

farming community. Dysdercus has already risen to the 

status of major pest of okra and cotton and it is popularly 

known asi cotton stainer,  in many countries but unfortunately, 

attention of Indian scientific community has remained un-

focussed on its stature. 
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2. REVISW or LITERATURIC 

The scientific literature on red cotton bug was 

scanned with a view to collect information on the following 

aspects s- 

1. Biology of red cotton bug on different hosts 

and their host preferences 

2. Chemical control of red cotton bug 

3. Residual toxicity of insecticides in the 

field conditions. 

Very little information was available on the bug, 

D. cingulatus, hence, the information available on other 

related bugs Was also collected and incorporated in the 

following review. The information so collected was used 

for fixing the precise objectives of experiment, and for 

comparing our results with the experiences of others. The 

summary of the information so collected is presented below:. 

2.1 siologicel Studies 

2.1.1 Red cotton 42, D. cinoulatus 

Shrivastava and Bahadur (1958) studied the life 

history Of a. clagastm in the laboratory and found that 
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the eggs were laid in soft moist soil in a single batch 

of 100-130 or occasionally, in two unequal batches. The 

eggs stage and five nymphal instars lasted 4-5, 2.5-3, 

2.5-4, 3.5-4, 4-6 and 13-14 days, respectively. Thomas 

(1966) in the similar studies in Malaya, found that there 

were five nymphal instars. The time required to develop 

from egg to adult was 29-43 days. All the nymphs were 

susceptible to dry conditions, but were resistant to 

hunger except fifth meters. The eggs were laid in cluster 

but did not adhere to one another. A few female laid upto 

5-7 clusters, but the average was 2-3. The number of eggs 

per cluster varied from 25 to 112 with an average of about 

68, out of which, about 81 per cent were viable. The total 

nymphal period was 6-7 weeks (Pruthi, 1969). 

According to Encarnacion (1970), the incubation 

period was 6-9 days. There were five nymphal instars and 

total nymphal period lasted for 32-42 days. About 49 per 

cent eggs were viable and number of eggs laid per female 

was 465. 

Vishwanath and Agrawal (1982) also observed 100-130 

eggs per female, laid in loose irregular mass. The incuba-

tion period and nymphal period was 4-7 and 26-89 days, 

respectively. Mayar et al. (1983) confirmed that the eggs 

were laid in irregular mass in the soil. The incubation 

period and total nymphal period was about 7 and 49 to 89 
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Jays, respectively. 

Ahmad (1979) reared the j. singulatus on four 

different plants, i.e., cotton, sorghum, Pennisetum 

emericanum and okra. The per cent nymphs developed succe-

ssfully to adult was 62, 48, 61 and 50 per cent, resi-..ec-

tively, while the average number of eggs laid per female 

were 100.2, 29.0, 76.09 and 105.4, respectively. The per 

cent hatch was higher in cotton and okra than other two 

host plants. 

2.1.2 Other species of pvsdercus 

Pomeroy and Colding (1923) observed that the female 

of U. suEerstitiosus laid 237 eggs during her life time. 

The incubation, nymphal period and longevity of male and 

females were 5-6, 24-29, 57 and 47 days, respectively. 

As per Pope (1930), the females of J. ruficollis 

laid 60-80 eggs. The egg and nymphal period lasted 8 and 

45 days, respectively, while the adult longevity was 30 

days. The fecundity varied according to food quality, i.e.. 

Part of plant part (and their age) fed to a female. 

1.acGill (1935) conducted an experiment on the biology 

of J. howardi on cotton, in Manchester. The life span at 

270C was found to be 32 days, the average number of eggs 

laid per female was 141.9 and with average of two batches. 
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:ale per cent of adults obtained from first instar nymphs 

was about 16 per cent (7.6 to 65.7%); the mortality appe-

ared to be highest in fifth instar nymphs. The female 

longevity was about 11 days. 

Vrydagh (1944) studied the biology of three species 

of bug viz.. 	fasciatus,  D. Imperstitiosus and D. nioro,- 

fasciatus,at Belgian Congo. The developmental period was 

46.3, 52 and 36 days, while the eggs per female were 100. 

84 and 111. respectively. 

Freiberg (1945) studied a specified bug of Dirsdercus  

species and recorded that in the laboratory, the egg and 

total developmental period was 5 and 24-42 days, respectively, 

at a mean temperature of 30.5°C, while 14 and 60-100 days 

at 17.6-26.6°C. The mean number of eggs laid by a single 

female was 675. 

In case of D. nicrofasCiatus. Barbosa (1950) found 

that egg and five nymphal stages lasted 4-9, 3-4. 3-11, 

4-14, 6-11 and 9-17 days, respectively. The males and 

females survived for 48.8 and 33.7 days, respectively: the 

maximum eggs laid by single female were 829. 

Roy and mondal (1973) studied the biology of 0. 

koenigii (Fab.) in the laboratory. The female laid 70 to 

80 eggs in masses. The egg and the five nymphal stages 

lasts for 4-6, 4-5, 4-9, 5.8, 18 and 19 days, respectively. 
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Geering and Cocker (1960) reared J. superstitiosus 

on the immature seeds of sorghum, Pennisetum typhoides, 

maize and cowpea and compared with cotton matured seeds. 

All the immature seeds were less suitable for breeding. 

Females from sorghum seeds were smaller in size than that 

of cotton. It was observed that oil removed from cotton 

seeds before feeding, caused reduction in fecundity but 

not the developmental period of nymphs, although the 

mortality percentage was increased. The duration require-

ment for completion of second, third, fourth and fifth 

instar nymphs and from second instar to adult was 8.7, 

8.2, 10.4, 16.8 and 44.3 days, respectively, while the 

adults obtained from 2nd mater were 42.0 per cent. 

2.2 Chemical Control 

2.3 Chemical control of D. cingulatus  and relevant 
tessIts 

Malathion 50 EC 20 ml per 10 litre of water was 

recommended for the efficient control of D. cingulatus 

(Anonymous. N.A.). 

manickavasagar (1955) treated okra (Hibiscus escu-

lentus) when  the plant had about eight adults or nymphs 

of J. ciaolltal with ilDT (0.1 and 0.2A), dieldrin (1.5 

NA s Year not mentioned in original. 
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and 34), chlordane (0.4 and 0.94) and BHC (0.06 and 0.1). 

-;xcept in the lower concentrations of BBC in all other 

treatments, complete mortality of the pest was observed the 

next day. Reinfestation occurred within 16 days. In 6outh 

Africa, monocrotophos (360 g a.i./ha). aiinphos (360 g a.i./ 

ha) and carbaryl (1800 g ad./ha) were used for the control 

of D. suturellus. After three days of treatment, the morta-

lity percentage was found to be 100-95, 79-50 and 94-80, 

respectively. It was suggested that monocrotophos could 

readily control the pest 4 200-300 g a.i./ha and recommended 

concentration for high volume sprays was 0.02 per cent 

(Anonymous, 1959). 

Mathur et al. (1961) reported that 80 and 100 per 

cent adults and nymphs were killed after 48 hrs, when 

treated with pyrethrum extract containing 0.02°4 pyrethrins. 

Trehan et al. (1961) used BHC, endrin, parathion, 

aldrin, dieldrin, lethane (a thiocynate), toxaphene, and 

rothan with DDT in a bioassay test against last instar of 

D. cingulatue. in which, nymphs were oprayed with insecti-

cides under a spraying tower and then transferred to jars 

containing fresh food. The observations about the mortality 

were taken 24 hrs after. On the basis of Lo-50 values, 

insecticides were found 3.9, 1.9, 1.6 (LJ-50 - 0.154). 

1.008, 0.9, 0.23, 0.22 and 0.07 times as toxic as DOT. 
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eierrad and Cadou (19b9) evaluated endrin and other 

ineeeticides for seven years against e. voelkeri echmidt 

and Pectinophora goccypiella (bound) and concluded that the 

mixture of )OT with endosulfan, phosalone, fenitrothion, or 

carbaryl were as effective as endrin, while phosalone alone 

was inadequate for the effective control of the pest. 

Gupta and eingh (1970) bio-assayed 12 insecticides 

against J. cingulatus in the laboratory. They found that 

parathion, malathion, methyl-demeton and eetacid combi 

were 3.811, 1.002, 0.984 and 0.113 times as toxic as dime-

thoate, while the LC-50 values were 0.008193, 0.002587. 

0.002632  and 0.02284, respectively. 

According to Peyrelonque at al. (1974), monocrotophos 

was superior to the insecticides previously applied against 

the cotton pests. The residual toxicity of monocrotophos in 

the field, lasted 8-10 days. The mixture of OJT 4 550-600 

g toxicant/ha was recommended for the control of e. flavidus. 

eloria (1977) carried out a test in Peru for the 

control of e. peruvianus (Guer.) on Tanjuis cotton. 

Nonocrotophos 40e 0 1.3 lit./ha), earbaryl 85e CO 3.3 

kg/ha) and omethoate 100% (4 0.6 lit./ha) were used as 

controlling agents. It was found that all the treatments 

retained their effectiveness  upto 21 days. 

Rani and Osmani (1982) studied the effectiveness of 

synthetic pyrethroids, i.e., allethrin, cyphOnothrin. and 
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fenvalerato against the adults D. cingulatus in the labo-

ratory. Fanvalerate had toe highest mortality, while alle-

thrin proved a remarkable knock-down agent. 

2.2.2 Chemical control of other bugs 

Kalode et al. (1959) laid out an experiment on the 

persistence and residual toxicity of nine different inse-

cticides against Leptocorisa acute (Thnb.) on rice. The 

insecticides used were fenthion, phosphamidon, endosulfan, 

malathion, parathion, endrin, ERN, diasinon and lafiC. In 

the order of decreasing persistency, fenthion proved the 

best. Endosulfan and malathion lost their effectiveness to 

a great extent within 24 hrs of treatment. 

Lim (1970) tested 15 insecticides against Nesaa 

dula on rice and found dicrotophos most effective. 

Endosulfsn and chlorfanvinphos were effective only at 0.1. 

sarup et al. (1972) compared the contact toxicity 

of 33 insecticides against Begrada hilaris (Burm.) in the 

laboratory. The mortality observations were taken after 

48 hrs and on the basis of LC-50 values, fonitrothion 

provided the best results. Methyl parathion, ethyl para-

thion, fenthion, endosulfan, and malathion were found to 

be 48.76, 24.75, 8.52, 3.25 and 3.00 times as toxic as DDT. 

Calcagnolo and Massariol (1974) evaluated different 

insecticides for the control of some pentatomid bugs, 
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associated with sorghum in Brazil. The species observed 

were Lusdhistus heros (F.), Nazara viridula (L.) and 

Piozodorus quidinii (Aestw.). Out of the insecticides 

tested, monocrotophos (0.24 lit./ha). endosulfan (0.42 

lit./ha) and parathion (0.192 lit.,/ha) proved most effective. 

Morosini and Fonseca (1976) worked on the effecti-

veness of various insecticides for the control of Nazara 

Viridula (L.) in soybean in Brazil. The chemicals used were 

monocrotophos (160 9/ha), dimethoate (200 gibe), methyl-

parathion (288 g/ha) and endosulfan (240 g/ha). on the basis 

of three counts (1st, 4th and 14th day of treatment), mono-

crotophos and methyl-parathion were found superior to 

endosulfan and dimethoate. 

Calcagnolo at al. (1977) studied the role of various 

insecticides in controlling pentatomid bugs associated with 

soybean in Brazil. The crop was sprayed four times at weekly 

intervals. The best results were obtained by monocrotophos 

60% 0 400 	endosulfan 35% 4 1200 ml/ha, and parathion 

60% 0 320 ml/ha, while phosphamidon was fair and carbaryl 

and )OT were not satisfactory  for the control. 

AB per 6antos at al. (1977), 60% methyl-patathion 

applied 0 0019  lit./ha, controlled Bgyptian cotton stainer 

bug, OxycerenUs hyalinipennis (Costa) and increased the seed 

yields by 11.87 kg/ha over control (61.31 kg/ha). 
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Gorsevil and Meyer (1979) evaluated systemic action 

of dimethoate, Ih..)spharidon, monocrotophos and varmidothion 

against N. viridula (L.) on soybean. Monocrotophos was found 

most effective as compared to all other insecticides. 

In the experiments, where efficacy of different 

insecticides was compared against red cotton bug, the cotton 

W.8 treated with monocrotophos 100-200 g/ha and endosulfan 

j 350 g/ha at seed ripening stage. jn the basis of mortality 

counts after 48 hrs, monocrotophos proved the best, while 

endosulfan gave inadequate control (Foerster, 1979). In the 

trials of Vorosini and Bertoldo (1961), the synthetic pyre-

throids gave significantly higher mortality of the pest 

(33.8-68.8;.) as compared with organophosphorus compounds 

(0-13;.). 

Jina (1979) concluded that in cowpea, synthetic 

pyrethroids viz., decamethrin and permethrin offered better 

protection of flowers and pods from Maruca testulalis 

(Geyer). ‘;ydia ptychora (Meyer) and Glavieralla horrida 

(Germ.) than did monocrotophos, but ware not superior to 

it in grain production. 

Ailde and Morgan (1979) carried out field and 

laboratory experiments and concluded that foliar applica-

tion of parathion-ethyl, parathion-methyl, and permethrin 

successfully controlled the Chinch bug, Blissus leucopterus  

(bay.) on sorghum. The granular application of various 
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insecticides which proved effective in the laboratory 

conditions, were ineffective at field levels. 

2.3 kesidual Toxicity of Insecticides 

.uixit et al. (1977) studied the residual toxicity 

of malathion and endosulfan on okra fruits with reference 

to Amrasca devastans. Both the chemicals remained effective 

against jassids for seven days. 

lair et al. (1977) reported that quinalphos and 

fenthion at 0.05A concentration, were found to effectively 

control the nymphs and adult population of Amrasca 

kiguttula biguttula upto seven days. 

6vestka (1978) found that permethrin (0.25 and 

0.125A) treated foliage gave cent per cent mortality of 

Lymantria diaper  (L.) for 20 days, while reducing the con-

centration to 0.062 gave 93 per cent mortality. Permethrin 

had remarkable persistency in comparison to pirimiphos. 

biddigui (1979) concluded that permethrin was highly 

effective as contact poison to g,chistocerca gregaria (Forsk) 

and remained toxic for 21 days at 5, 15 and 300C. 

According to Agnihotri et al. (1980), cypermethrin, 

fenvalerate, and decamethrin were effective upto 28 days 

on cauliflower, whereas conventional insecticides like 

endosulfan remained effective only upto 7 days. 
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Jutta and Lal (1980) determined the residual 

toxicity of monocrotophos (0.03 and 0.05).) 4 1100 lit./ha 

with reference to A. biguttula biguttula on cowpea. Cent 

per cent mortality was observed in both concentrations 

upto 5 days. The mortality reduced to 56.66 and 83.33 per 

cent, respectively within 10 days, while 15 days after the 

treatment, the mortalities were non-significant. 

Leeper and Reissig (1960) evaluated the persistency 

Of various insecticides against Lull& aricolla Forst. on 

pear trees. Jnly permethrin gave 50 per cent mortality 13 

days after treatment. 

Nimbalkar and ajri (1980) determined the residual 

toxicity of cypermethrin 0.01%, decamethrin 0.00354, fen-

valerate 0.015i. and permethrin 0.0154 on 50 day old okra 

against spotted bollworms. The LT-50 values were found to 

be 20.58. 20.05. 17.18 and 13.75 days, respectively. 

kai et al. (1980) studied the residual toxicity 

of cypermethrin, fenvalerate and permethrin against the 

biguttula kiguttula on okra. The crop was sprayed twice 

with an interval of 15 lays. 4A.1 the chemicals were found 

to be Very effective in controlling the pest upto 9 days. 

The waiting period was suggested to be 3 days for perme-

thrin and Cypermethrin and 7 days for fenvalerate. 
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Dhamdhere at al. (1981) reported that synthetic 

pyrethroids were as effective as parathion-methyl against 

A. biguttula biguttula on okra. Among all the insecticides 

used viz., permethrin, fenvalerate, cypermethrin and 

deltamethrin: deltamethrin (decamethrin) proved to be the 

best in controlling the jassids on the crop. 

xoshy at al. (1981) tested lindane, endosulfan, 

OJT, carbaryl and fenitrothion for their persistency on 

glass surface in sunlight. Lindane and endosulfan were the 

least persistent compounds. 

Gunnarson (1982) compared various synthetic pyre-

throids for their efficacy and residual toxicity on diff-

erent crops and their pests. Deltamethrin proved to be the 

best as pest controlling agent with persistency of 5 to 20 

days depending upon weather, crop stage and the doses used. 

Ellarma (1962) studied the persistency of synthetic 

pyrethroids on cotton against bollworms and found that the 

chemicals were effective upto 21 days. The ideal spraying 

interval was found to be 15 days. 

O./ MAW 



chapter - III 

MATLRIALA AND MUTH008 



3. MATERIALS AND METHODS 

Toxicological studies on red cotton bug, Dysdercus 

cingulatus (Febricius) (cotton stainer) were initiated 

with the object to determine the most effective insecti-

cides which can also be economical to the farmers. Accor-

ding to the objectives, the work was divided into 4 sets 

of experiments. The procedure followed in each case is 

described under the concerned section. 

The test insect, D. cinoulatus was identified with 

the help of prepared specimen, kept in the Department of 

EntomologY. J.N. xrishi Vishwa vidyalaya, Jabalpur (M.P.). 

The adults were collected from the field, which were bred 

in the laboratory. :t1tra leaves and fruits were fed to them 

as i3od. TE) fifth instar nymphs wore used au toot insect 

for bioassays, while for the residual toxicity tests, the 

adults were used. The certified seeds of Puss Sawni 

(variety) of okra were Obtained from the Department of 

Horticulture. JNKVV, Jabalpur. 

The insecticides used in the trials were obtained 

directly from the manufacturers as samples (Table 3.1). 

Throughout the experiments. the insecticidal formulations 

were diluted to desired concentration with tap water. The 

concentrations were always expressed in terms of active 

ingredients. 
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3.1 Determination of median Lethal Concentration of  
Different Insecticides Against Red Cotton Bug  
15. cingulatus) 

Por the determination of median lethal concentrat-

ions and relative efficacy, 19 different insecticides were 

tested under "k-otter's Tower". At least, seven concentra-

tions of every insecticide and control were tested to 

determine the median lethal concentration. 

The insecticidal film of the desired concentrations 

for every insecticide was obtained by atomizing 4 ml solu-

tion at 1.5+0.5 kg/cm2  on the petridishes of 4" diameter. 

After 15 minutes drying, five fifth instar nymphs were 

released and allowed to crowl for one hour. After this 

exposure, the nymphs were transferred to clean petridishes 

in which, fresh okra leaves were supplied and the lids 

were closed. 

.very concentration was repeated three times and 

the average was used for the estimation of median lethal 

concentration. The observations for the condition of the 

insect were recorded  after 48 bra after the treatment. At 

the time Of observations, the insects were classified as 

living. Slightly affected, moribund and dead. Insects 

which could walk normally were considered living, the 

trembling ones were recorded as slightly affected. The 

insects showing no other movement except slight movement 



FIG 	POTTER'S TOWER 

INDEX 

1 SUCTION TUBE 

2 PRESSURE TANK 

3 102 Cm 

4 64-4 cm 
5 OUT LET 
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of antennae when touched with brush were recorded as 

moribund, while those showing no sign of movement were 

classified as dead. 

Throughout the experiment, the living and slightly 

affected insects were also considered living and the 

moribund insects were included as dead, and the mortality 

percentage was calculated accordingly. All the mortality 

percentages were corrected by using Abbott's (1925) forrula 

given below 1- 

where, 

F 	C 
100 — C 

x 100 

0  corrected mortality 

F an per cent kill in the treatment 

C e per cent kill in the control 

The corrected mortality percentages were transformed 

to PrObits and were plotted against the Logarithms of conc-

entrations (mg/lit.) on a graph. A provisional line to fit 

these points was drawn on the graph. The median lethal 

concentration (LC-50) of the insecticides and their fiducial 

limits were  then estimated from this line as per the method 

given by Finney (1164). 
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The relative toxicity of the insecticides was 

expressed in term, of "Toxicity Index" which is a compa-

rison of each insecticide with malathion and was calculated 

as below s- 

LC-50 of malathion  

	

Toxicity index ■ 	 x 100 LC-50 of given insecticide 

The results, after the analysis are given in 

Appendix-2 and Probit Regression lines for the estimation 

of median lethal concentrations of different insecticides 

are depicted in Pig. 4.1 to 4.5. 

3.2 klatit,U_WIMdWitedInsecticides to 

	

Re Cotton BU4 	c n  atus 

The experiment was conducted in the experimental 

area of the Department of Entomology, JNKVV, Jabalpur. Okra 

Ouse Sawni) was sown in seven lines, SO as apart in a 

randomized block design. The plot size was 3.5 x 2.5 m. 

Eight different treatments  (7 insecticides + 1 control) 

(Table 3.2) were replicated three times. The fertilizers 

and other agronomical operations were carried out as reco-

mmended in the package of practices (1984) of JEKVV, 

JabalpUr. 

The crop was sprayed 0 800 lit./ha with different 

, treatments When the bugs (adult + nymphs) population reached 

4-5 bugs/plant. 
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Tole 3.2 ziJetails of the insecticides used in field test 

6. 	1 Commercial name ofI 	chemical 	Concentration (a.i.) 
No. 1 the insecticides 	Name 	 (%) 

1.  Zolone 35 EC Phosalone 0.035 

2.  Parrysulfan Endosulfan 0.070 

3.  Decis 2.8 EC Decamethrin 0.005 

4.  Monoci/ 36 EC Monocrotophos 0.040 

5.  Permasect 25 EC Permethrin 0.010 

6.  Ekalux 25 EC Cuinalphos 0.070 

7, Ripcord 10 EC cypermethrin 0.005 

8. Control Untreated 0.000 

The observations for bug populations were recorded 

24 hrs before this treatment and 24, 48, 72. 96 hrs, 8. 12, 

15 days and 3, 4, 5 and 6 weeks after the treatment. All 

the bugs (adult + nymphs)  on five random plants/plot were 

counted to determine the population. The mean per plant was 

taken as a representative for the respective plot. The seed 

yield of different treatments was also recorded. 

The data for insect population were then transformed 

to 	 and and used for statistical analysis, and the 

C.D. at Sx level was calculated (Appondix..3). 
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3.3 Residual Toxicity of rield ,thithered insecticides 
to Red Cotton Bug (d. cinqulatus) 

The residual toxicity of the insecticides to red 

cotton bug was determined in the laboratory. The leaves, 

treated with the required insecticides were obtained from 

the experimental field, described earlier (3.2) and fed to 

the adult bugs in tne petridishes in the laboratory. uach 

treatment including the control was replicated thrice. The 

treated leaves from the field were obtained on 1st (one hr), 

2nd, 4th, 6th, 9th, 12th, 15th and 18th day of the treatment 

for bioassay. The observations for mortality were taken 48 

hrs after the exposure in the manner already described. The 

data Obtained were statistically analysed and compared on 

the basis of 	at Sm level (appendix-4). 

3.4 aiological -tudies of ,ad Cotton btu(. cingulatus) 
On different Host 1-lants 

These studies were carried out in the laboratory  on 

four host plants viz., ambari, okra, cotton and hollyhock 

with a view to determine the most suitable host for red 

cotton bug. 

The nymphs emerged from the eggs  on  the same day 

were used aa test insect in these experiments. The test 

nymphs were transferred to a glass chimney and the tender 

leaves and fruits of the desired host were fed to them in 

sufficient quantity for all their life. 
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The bugs were observed every day. The observations 

were recorded in respect of the duration of every stage. 

The morphological and all physical changes like length. 

height, weight and width, life span of male and female, 

the fecundity, incubation period and the survival in each 

life stage, were recorded. Leen observation was supported 

by the data at least from 10 individuals. The data so 

obtained were consolidated, statistically analysed and are 

presented in Appendix-5. 

The preference of red cotton bug to four different 

hosts viz., okra, cotton, ambari and hollyhock was tested 

with the help of preference chamber in the laboratory. 

There were eighe different treatments viz., okra leaves and 

fruits, cotton leaves and fruits, ambari leaves and fruits 
and f1 S; 

and hollyhock leavese Each test material (treatment) was 

placed in separate chambers and 80 nymphs were released in 

the central release chamber and the lid was closed. The 

ubservations about the number of nymphs attracted towards 

particular host were recorded 24 hrs after the release. The 

experiment was 

attracted towards each host was calculated. The data were 

statistically analysed and presented in Table 4.9. 

replicated 12 times and the per cent bugs 
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4. EXPERIMEUTAL FIND1NG8 

As per our objectives, the work was divided into 

four sections and the results obtained in each of them 

are described separately below s- 

4.1 Determination of Median Lethal Concentration of 
Different Insecticides  Against  Red Cotton Lug, 
D. dingulatus 

Nineteen different insecticides viz., fenthion, 

thiometon, guinalphos, methyl parathion, oxydemeton methyl, 

monocrotophos (Monocil), cypermethrin (Ripcord), cyperme-

thrin (Panora), dypermethrin (Cyperkil), monocrotophos 

(Nuvadron),  permethrin, endosulfan (Thiodan), endosulfan 

(Endocal), fenvalerate, decamethrin, malathion, formothion, 

spmc, fenthion and chlorfenviphos, were tested against 5th 

instar nymphs of red cotton bug in the laboratory. The 

spraying was accomplished  with the help of 'Potter's Tower' 

from December 15, 1983 to February 25, 1984. 

The mortalities observed 48 hrs after the treatment 

were transferred and analysed as per Finney (1964). The 

analysed data are given in Appendix-2. The regression lines 

showing log. concentrations and probit mortalities for each 

insecticide are given in Fig.4.1 to 4.5. 
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0.89 34545.45 
7.40  4691.36 

0.74 40860.21 
0.80 42222.22  
0.19 165217.39 

7.90 4578.31 

7.1532X +  8.58 
a 

a o 
3.1844X -  1.12  

2.7839X +  0.03 

1.1750X +  3.17 

1.5779X +  2.37 

2.7213X +  0.38 

2.6615X +  0.88 

2.3892X +  0.89 

4.6519x  -  3.93 

4.6015X -  3.80  

7.6513X -  10.02 
3.4680X +  0.23 

2.5860X +  2.50 

2.8467X +  0.49 

2.7509X  -  0.64 

2.3245X  +  1.36 
10.1045X -  14.40 

3.0981X  -  0.23 

1.8074X  +  2.14 
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All the insecticides, except endosulfan (Thiodan), 

were found to be more toxic than commonly used malathion 

(the standard). from all the 19 insecticides tested, cyper-

methrin (particularly. Fenom) was found to be the most 

toxic insecticide to red cotton bug. 6ynthetic pyrethroids 

occupied the first six positions, followed by organophos-

phates. The only carbamate used - BPMC, was intermediate. 

Amongst the two formulations of endosulfani Endocel proved 

better than malathion (T.I./108), while Thiodan proved less 

effective (T.I./77) (Table 4.1, Fig.4.6). 

The insecticides tested can be arranged in the 

order of decreasing toxicity to red cotton bug as follows s- 

Cyperrnethrin (fenom) >cypermethrin (Ripcord) 7 

cypermethrin (Cyperkil)7decamethrin7fenvalerate 7 

permethrin>monocrotophos (Monocil) 7thiometon 

monocrotophos (Nuvacron) 7 fen thion 7 oxydeme ton 

methyl 7methyl parathion 7quinalphos formothion 

81:11C >Chlorf inviphos >endosulf an (Endocel) > 

malathion 7endosul fan (Thiodan) 

4.2 Relative Efficacy of Different Insecticides to 
ria-Gtton Bu in the field (Table 4.2) 

The efficacy of seven different insecticides viz., 

phoselene, endosulfan, decamethrin, monocrotophos, perms-

thrin, quinalphos and cypermethrin with control was determined 



a
t 
•
 

0
0
 

X 

H
N
 

•
 m
 

•
 •
 

C
o
 

✓
 

0
 
V
 	

(
0
1

0
 

▪
 •
 	

.4
 	

0. 	
o

 
• 

• 	
• 	

• 	
• 	

• 	
S 	

• 
0 

4
4
0
.0

0
 

0
4

 	
C

l
 
N

 
N

 
0

 
in 	

0
0

 
O
0

.
4

4
 
0

 
P

O
.'"

 
31 

	

R
IO

 	
1.- 	

0
 	

0
 

3
 
.
 

0
 	

i., 
.
 
.
 

,- 	
a. ,- 
.
 

%
V

S
 

0
 • 

0
 • 

M
 • 

• 	
• 	

• 	
• 	

4
 
•
 

ID +4 	
N

 	
M

 	
P

. 	
.4

 	
in 	

0
 	

('1 	
Q

 	
•
 
0
 

ca 	
IC

 	
e
l 	

r4 	
V

I 	
M

 	
in 	

01
W

M
 

a
)
 
o

 
o

 
o

 
m

 
o

 
e
a
 
N

 
 

M
 

0
 

 
.0

 1
..0

4
 

(I'D
oN

N
A

O
 W

O
 

..IP
M

e
l 
O
M
 
O
r
.
 

	

*0
...4

 	
C

4
M

 0
0
 O

N
 
M
C
A
 
4
0
0
1
 
M
M
 

O
N

 4
,M

 0
 .4

 

	

0
0
.
0
 	

• • 	
• • 	

• • 	
• • 	

• • 	
• • 	

• • 	
• • 	

•
 
•
 

	

4
0

4
 	

H
m

 
m
m
 

H
N

 ..... M
N

 M
M

 
,a

N
 

N
O

 
0
0
 

	

00.4 	
41

, 	
44

/ 	
4  441, 	

4%
0 	

4.44 	
4

4
/ 	

■40 	
V

 

4
 	

44
,
 

0
  ■•■

 	
• 4  *a 

X
 
4

.41
r
.
  
'
4

0
 
0
1 ,
 
 
O
M
 
0
0
 	

O
r
.
.
 
V
C
'
 
0
 

O
 
M
O
 
M
O
 

M
O

 N
M

 N
W

 4
0 1

 M
O

 V
4

. O
a

 

	

0
0
 	

5
 • 	

•
•
 	

•
•
 	

o
f. 	

IS
 	

•
•
 	

5
5
 	

IS
 	

•
 Z

 
(
4

4
 N

M
 N

O
 N

4
0

 N
V

 N
O

 N
O

 
N

m
 0

 
444.4 

iii„.4.44 
M
r
.
 
M
M
 

M
r. O

r. .4
r. 0

0
 .4

c
., 0

 
M

O
 
r
i
m
 
4
4
.
4
 
0
0
 
.
4
0
 
m
a
l
 
O
W
 
4
)
 
.
4
A
 

.
5

a
*
 	

0
5
 	
s
e
 	

4.11 	
s
•
 	
a
a
 	

0
5
 	

S
Z

 
N

0
N

O
 N

V
 N

M
 N

V
 N

V
 
N
M
 

N
0

 
y
 
y
 
y
 
y
 
y
 
y
 
y
 
s
o

 

C
...0

 M
r
. 0

0
 V

r
. 
M
P
 
N
R
 

Is
m
 
o
R
 

N
O

 M
W

 M
O

 
r'.0 

W
M

 M
O

 C
O

M
 4

0
 

a
*
 	

IPIP 	
*to 	

Oft 	
*
0
 	

etb 	
a
*
 	

a
*  

N
4
 

N
4

 
M
M
 

M
N

 M
f
t
 N

V
 M

M
 
N
O
 

4.4
 	

V
 	

440 	
4.1.4 	

4.44 	
4.4.4 	

4440 
1444 	

•444 
M

O
 A

M
 4

0
4

 
M
r
.
 
0
0
 
N
Q
 
O
r
.
 
M
 

M
O
 

M
M

 
0

0
4

 O
W

 
r
.
0
 

O
W

 
0
0
  4

1
5

4
 

	

'
4
0
4
0
 	

0
0
 	
•
•
 	
5
4
 	
.
•
 	
.
.
,
 	
5
5
 	
5
.
 	
.
4
.
 

m
y
 

N
V

 M
O

M
M

 M
N

 
m
m
 

M
N

 
N
I
A
 

y
 
s

.
o

 
y

 
y

 
y

 
y

 
y

 
y

 
$4 	

os 	
os 	

os 
O 	

S
g

M
O
 
M
r
.
 
C
O
P
.
 
0
0
 
V
r
.
 
1
4
M
 
0
0
 

0
N
 
N
O
 
0
0
 

M
N

 4
,
4
 M

M
 0

0
 

)4 
4
0
 	
5
0
 	
0
0
 	
0
0
 	
0
0
 	
0
0
 	
0
0
 	
5
•
 

M
N

 M
M

 M
M

 M
O

 M
M

 M
N

 M
M

 
N
0
 

so 	
so 	

y
 	

..... 	
.... 	

so 	
so 	

so 
N

O
 m

 m
 • 

(
1
0
)
 N

N
 0

0
 N

O
)
 

0
4

m
  •
 

4
4
 r

• c
o

 4
 

	

V
 *

 
r. on 

0
S

5
 0

4
4

  N
 0

 
4
f
'
 
.4

0
4

 4
4

0
 	

.4
 W

I 
• 

• 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 
•
 

	

.4
 r

4
 .4

 N
 .4

0
 0

0
 '4

5
4
 +

4  r
• .4

0
 N

 0
3
 	

0
 0

 
.... 	

.... 	
y

 	
.... 	

y
 	

..... 	
... 	

.... 
.-. 

.... 	
... 

g
0
 
w
o
 

 

0)454 
0
0
4
 

1... 	
0
0
 m

o
 N

M
o

 m
o

 w
m

 W
H

 0
0

1
 0

4
0

 
e
m
 
0
4
r
5
 

•
•
 	
.

5 	
I
S
 	
•
•
 	
•
•
 	
•
•
 	
5
5
 	
•
5
  

M
N

 
M

N
 
0
0
 
0
0
 
0
0
 
M

M
 
0
0
 
0
4
0
 

a
•
-
•
 	

..... 	
...... 	

..... 	
..... 	

.
.
.
 	

..... 	
4

../ 
.4

4
 	

IS
 	

44,
 

g
A

r
l
,

O
r
. M

O
 M

O
 M

O
 
O
M
 

0
r.. 

M
M
 

.4
0
  
,014

  
(s
o
  
1
.
.
0
 
0
.
0
 

M
M

 
O
N
 
M
M
 

.15 	
a
•
 	
•
•
 	
a
s
 	
•
•
 	
•
•
 	
s
•
 	
5
5
 

-4
0

 
.
4

 
.
4

 
0

0
 
0

0
 
0

0
 
-
4

0
 
0

0
 
(
1

*
 
0

 
0

 
y
 
s
r
 
.
.
.
.
 
y
 
y
 
y
 
y
 
y
 

.... 	
.... 

4
 
g

o
 
m
51
 

5.5
0

 
H
o
 
H
o
 

4
0

 
H

o
 
m

m
 
w

i
n

 
>

. 	
V

 m
c

h
 1

..0
 1

.0
 1

`
.0

 0
0

 r
..0

 N
0

 
O
N
 

	

M
O

 	
*g

o
 	

•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
a
s
 	

a
 a

 	
•
 
•
 

.11
 

0
4
0
  
•
-
l
o

 
o

o
 
o

o
 
o

o
 
. 4
0
 
0
0
 
N

4
 
o

 
0
 

 
	

-
 	

-
 	

-
.
 	

... 	
.... 	

.... 	
-
 	

.... 

in
-
 

N
 0

 4
. 3

 
.4

0
 .4

0
 

1
4
 0

 
0

4
0

 	
r
.
 
r
.
 
0
 
C
O
 

X• 
 

0
1
('i 0

%
4
 N

O
 N

O
 N

O
 C

O
 N

 N
O

 
N
O
 

0
 .4

 

	

0
1

4
 	

•
 •

 	
a
 a

 	
a  •

 	
• a

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 •

 	
•
 a

 
V

 0
0

 M
 0

 C
)
 0

 0
0

 C
)
 C

)
 C

)
 0

 
0
 0

 
N

4
 

C
) 0

 
so 	

so 	
y
 	

..... 	
so 	

.... 	
so 	

..... 

	

'4O
 

e
b  S

 .4
0

 ••• e
 

.4
 

S
 	

.5
0

 
.
4

0
 
'0

0
 
r
'' 

0
  

N
 
M

N
 
0

4
 N

O
  N

O
 N

O
 N

O
 C

.0
 M

N
 
O
N
 

	

.
4
4
 	

• s
 	

s
 • 	

•
 •

 	
e
 • 	

•
 •

 	
• 
•
 	
•
•
 	
•
•
 	

•
 
•
 

'0
 0

 0
 

o
p

 0
0
 0

0
 0

0
 0

0
 0

0
 e

s
•
P

 
0
0
 

...... 	
.... 	

...... 	
.... 	

..... 	
..... 	

..... 	
..... 

0
 

1
4

0
 	

0
;
7

 (
A

P
 o

f
q

 4
0

0
 
O
M
 
O
M
 
M
r
.
 
M
r
.
 

in

flJ
 
	
0
0
 

.4
. 

M
 N
 
 
O

N
  
0
 
0
 
0
0
 
H
O
 

•
 I 	
•
•
 	
•
•
 	

•
•
 	
•
 

N
y
 
m
m
  
m
 

N
4

 N
M

 
N
M
 
N
M
 

N
V

  

0
 

b 	
4
 

• 
4

•
 
	

+1 

	

110 	
•
 	

• si 	
1444 	

14 
0
 

8
 

0
 

I
 
	

r
 	

1
1
 
4

2
 

4
 

	

'4
0

.
4
1
 

 
8
4
4
 
6
1
1
 
3
 	
4
8
 

0
 

0
 
C
A
 

•
 4
 

•
 

0
 
0
 

a
 

44 P. 
0
 
2
 

41 

0
 

14 

0. 

•
 

0
0
 
4
 

M
 
•
 •
 
0
 

O
0
.
4
  

4
 

✓
 

CO 
• 

*
 

• 
•
 
0

 
0
0
 

E
 

0
 

0
4

0
 

444 
• 

m
 •

 
• 

0
 

O
0
 
•
 

it 



32 

against red cotton bug in the experimental field. The 

recommended concentration of insecticides was sprayed 

on November 1, 1983 when the bug population reached to 

4-5 bugs/plant. 

4.2.1 Effect of insecticides on bug population 

The observations for reduction of population were 

taken at the intervals as indicated in Table 4.2. 

4.2.1.1 Pre-treatment population 

The pre-treatment population of the bugs was fairly 

uniform. 

4.2.1.2 Effect after a day 

All the insecticidal treatments were significantly 

superior over control. The pyrethroids. monocrotophos and 

guinalphos were superior over endosulfan and phosalone. 

The last two were at par with each other. 

4.2.1.3 Effect after two dal 

The untreated (control) had significantly higher 

bug population as compared with the insecticidal treat-

ments. Amongst the treatments, endosulfan had the highest 

population. 

4.2.1.4 Effect after thrm_four and eight (WM 

The control was significantly inferior to all the 
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insecticidal traatments. monocrotophos was the superior 

most, followed by decamethrin, permethrin and cyper-

methrin, although statietically, they were at par with 

decamethrin. i.11 the earlier treatments were significantly 

superior to phosalone, quinalphos and endosulfan. 

The 

 

position remained identical even after four 

days and after eight days, the seLluence changed, i.e., 

decametnrin, monocrotophos, permethrin, cypermethrin, 

quinalphos, phosalone, endosulfan for four days after: 

and monocrotophos, cypermethrin, permethrin, decamethrin, 

quinalphos, phosalone and endosulfan after eight days of 

treatment. 

4.2.1.5 affect after 12 days  

The insecticidal treatments still retained their 

superiority over control. Monocrotophos had the least 

insect copulation, although it was at par with decamethrin, 

cYpormethrin, permethrin and quinalphoe. Phosalone and 

endosulfan were significantly inferior than the first two, 

while at par with rest of the insecticides. 

4.2.1.6 effect after two_weeks 

The results continued to be similar to the Obser-

vations made on fourth day except that monocrotophos and 

decamethrin interchanged their positions, i.e., mono• 

crotophos had the lesser bug population than decamothrin. 
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4.2.1.7 Effect after three weeks 

The treatments were still effective and the insect 

population was significantly lesser than control. Monocro-

tophos was significantly superior over others except cyper-

methrin. decamethrin and permethrin. The latter throe were 

at par with guinalphos. Quinalphos, phosalone, endosulfan 

were at par with untreated control. 

4.2.1.8 Effect after four weeks 

Monocrotophos was significantly superior over all 

Other treatments, except permethrin, decamethrin. cyper-

methrin and guinalphos, which were also at par with phosalone, 

while the Latter three were at pax with endosulf an. Phosalono 

and endosulfan were at par with control. 

4.2.1.9 Effect after five and six Weeks 

The insecticidal treatments appear to have lost 

their effect on the fifth week as the insect population 

rose and was at par with untreated control in all the treat-

ments. The same picture can be seen on the sixth week. 

4.2. 1.10tgaLct_sa_c'al k..—.214SUMEt----11  *tiara 

The pre-treatment bug population was uniform in 

the entire experimental plot as can be seen by the non-

significant difference in all the plots. The average 

control population was significantly high as compared to 
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tho treated plots. Monocrotpphos had the lowest popn-

Lation, followed by permethrin, cypermethrin, decamethrin, 

quinalphos, phosalone and endosnlfan. However, permethrin, 

cypermethrin and decamathrin were at par with monocrotophos, 

while the rest of the three had significantly higher popu-

lation than the first four. 

4.2.2 Effect on seed yield (Fig.4.7X 

All the insecticidal treatments except phosalone 

and endosnlfan, gave significantly higher yield over the 

control (780.14 kg/ha). Monocrotophos (1011 kg/ha) gave the 

highest yield, followed by permethrin (955.02 kg/ha). 

cypermethrin (953.71 kg/ha), decamethrin (937.10 kg/ha) and 

quinalphos (930.34 kg/ha). statistically, the last four were 

at par with monocrotophos (Table 4.2). 

4.2.3 Effect on seed quality 

All the insecticidal treatments had significantly 

less unfit seeds as compared with control (131.76 kg/ha). 

Mosoorotophos (47.06 kg/ha) was significantly superior over 

all other treatments, followed by permethrin (72.94 kg/ha) 

and cypermethrin  (75.29 kg/ha), which were at par with each 

other. Decemethrin (89.41 kg/ha). qninalphos (89.41 kg/ha) 

and phosalone (101.17 kg/ha) were superior to endosulfan. 

which in turn was significantly better than control. 
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4.3 Residual Toxicity of Field-whithered Insecticides 
to  Red Lotton Lug.,  0. cingulatus (Table 4.3) 

The residual toxicity of the seven insecticides was 

determined against 0. cingulatus at various intervals as 

detailed in chapter 3.3. 

4.3.1 Residual toxicity an hour after the treatment 

All the insecticides were significantly effective 

against bugs as compared to untreated control. Luinalphos, 

permethrin, monocrotophos and decamethrin gave cent per 

cent mortalities. (4-permethrin, phosalone and endosulfan 

were at par with each other and were slightly inferior to 

the earlier treatments. 

4.3.2 After two daa 

All the insecticidal treatments were found to gave 

bignificantly more mortality than control. 1ermethrin and 

monocrotophos continued to give cent per cent mortality. 

Phosalone and quinalphos were significantly less effective 

than permethrin, monocrotoph0s. cypermethrin and decame-

thrin. Others were intermediate. 

4.3.3 After four leie 

All the insecticidal treatments were still signifi-

cantly effective as compared to control. Permethrin, mono-

crotophos and cypermethrin were the most effective and were 
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significantly suiverior to endosulfan, quinalphos and 

phosalone. Jecemethrin was intermediate. Phosalone, 

quinalphos and endosulfan were at par with each other. 

4.3.4 After  Six days 

The control was found to be significantly inferior 

than all others, except quinalphos. Monocrotophos, deca-

methrin, permethrin and cypermethrin were significantly 

superior over all other insecticides except phosalone which 

Was at par with cypermethrin. 

4.3.5 After nine  days  

Monocrotophos, decamethrin (cent per cent mortality), 

cypermethrin and permethrin proved highly significant over 

all other insecticidal treatments. Except endosulfan and 

phosalone, other treatments were significantly effective 

against the bugs as compared to control. 

4.3.6 After  12 days  

haccept phosalone, endosulfan and quinalphos, all 

other treatments were still significantly more effective 

than control. Monocrotophos and decamethrin were the best 

compounds. 
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4.3.7 After 15 aal_12_11x1 

All the insecticidal treatments lost their toxicity 

and were at par with untreated control. 

4.4 Biological Btudiels_21 D. cingulatus on Different 
Hosts 

The life cycle of red cotton bug, D. cingulatus  was 

studied on four hosts with a view to determine their effect 

on the biology of the pest. 

4.4.1 Effect of different host plants on the developmental  
period of  D. cingulatus  (Table 4.4) 

The duration required for completion of different 

life stages on different hosts was observed and compared 

to know the significancy of tested host plants in the life 

of D. aeolatus. 

4.4.1.1 Effect on insitAtion  period, 

The host had no effect on the egg period of the 

pest. 

4.4.1.2 First instar 

The duration of the first instar was also not 

influenced by the hosts. 
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4.4.1.3 becond instar 

The duration required for second instar was signi-

ficantly lower for ambari and okra (both 5.3 days) than on 

cotton (6.3 days) and hollyhock (6.5 days). 

4.4.1.4 Third  instar 

The nymphs reared on okra (5.5 days) and aMbari 

(5.8 days) developed significantly faster than on the 

other hosts. The duration was significantly more on holly-

hock than on cotton. 

4.4.1.5 Fourth instar 

The nymphs grew significantly faster on ambari 

and okra than on cotton and hollyhock. 

4.4.1.6 eifth instar 

iabari (12.8 days), okra (13.0 days) and cotton 

(14.2 days) were found to be significantly more suitable 

hosts for the fifth instar nymphs as the nymphs grew faster 

on these hosta as compared to hollyhock. 

4.4.1.7 Total :Imola BIN! 

.then the entire nymphal stage was considered, manari 

proved the best, followed  by okra, cotton and hollyhock. The 

period required vas 37.6, 37.7, 44.3 and 48.8 days respectively. 
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4.4.1.8 Adult stitge (male and female) 

2eeding on different hosts did not influence the 

duration of adult stage in red cotton bugs. 

4.4.2 Effect of different  hosts on the survival and 
fecundity of 0. slasaatat 

while studying the life cycle of the bug on different 

hosts, the mortality at different life stages was also 

recorded and is presented here under separate subheadings 

(Table 4.5). 

4.4.2.1 Effect on survival 

The egg mortality ranged from 23 to 41 per cent on 

different hosts. However, there was no significant differ-

ence due to hosts on eggs. 

(b) eirSt instar 

The Significantly highest survival was observed on 

aillb4ri
e while the lowest was found on hollyhock. Okra and 

cotton were intermediate. 

(c) ,:-Jscond instar 

Okra was found to be significantly superior Oyer 

others, except aMbari, while the hollyhock 
was signift, 

cantly the rost inferior one. 
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(d) Third instar 

All the treatments differed significantly with each 

other. Feeding on ambari gave least mortality, followed by 

okra, cotton and hollyhock. 

(e) Fourth instar 

Ambari was again found the best host except okra. 

Cotton was at par with okra but was significantly superior 

to hollyhock. 

(f) Fifth instar 

Feeding on different hosts did not significantly 

influence the survival in 5th instar nymphs. 

(g) Overall  EnphaLitte 

Ambari was the most suitable host as compared with 

others as the nymphs developed on anbari with least morta-

lity. Hollyhock was the least suitable. Okra and cotton 

were intermediate. 

4.4.2.2 Fecundity 

The bugs reared on enbari laid significantly more 

eggs (225.0 eggs/female) than on cotton (178.9 eggs/female) 

and hollyhock (96.9 eggs/female). Okra (223.7 am/female) 

was at per with anbari. Hollyhock was least suitable as 
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the bugs reared on them laid significantly lesser eggs 

than aMbari and okra. 

The morphological characters like length, breadth 

and weight of the bugs feeding on different hosts were 

also recorded to determine the differences. The results 

were as below 1- 

4.4.3 Effect on length (Table 4.6) 

4.4.3.1 iirst inatar 

The nymphs feeding on ambari were significantly 

longer than any other host except okra. The nymphs feeding 

on cotton were significantly shorter than the earlier, but 

were significantly longer than the nymphs on hollyhock. 

4.4.3.2 second instar 

',gain, the longest nymphs were observed on ambari. 

Okra was at per with aMbari. Hollyhock and cotton produced 

significantly shorter nymphs. 

4.4.3.3 Third meter 

The influence of hosts on the length of nymphs was 

clearly visible in this case as there was significant 

difference in the length of nymphs fed on all four hosts. 

Ambari produced the longest nymphs, followed by okra, 

cotton and hollyhock. 
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4.4.3.4 Fourth instar 

Bugs fed on ambari were longer than on okra and 

cotton. All were on par with each other but significantly 

superior over hollyhock. 

4.4.3.5 Fifth instar 

Again, the bugs from hollyhock were shorter as 

compared with bugs from aMbari and okra. Cotton was at 

par with hollyhock. 

4.4.3.6 Adult (male and female) 

The adult female bugs emerged after feeding on 

different hosts, varied significantly in their length due 

to feeding. The longest female bugs were observed on aMbari, 

while the shortest were on hollyhock. Okra and cotton were 

intermediate. The same trend was seen in male adults. 

4.4.4 Effect on body...width (Table 4.7) 

4.4.4.1 Rstly_Width of first instar nymphs 

The bugs fed on enbari wore broader than on holly- . 

hock. Ambari, okra and cotton were at par with each other. 

4.4.4.2 Second instar 

The width of bugs fed on anhari and okra were signi-

ficantly more than on hollyhock and cotton. The lest two 

were at par with each other. 
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4.4.4.3 Third instar 

All the treatments had significant influence on the 

body width of the bugs. Nymphs from ambari had the maximum 

width, followed by okra, cotton and hollyhock. 

4.4.4.4 Fourth instar 

Again, the bugs from ambari and okra were broader 

than from hollyhock. Okra and cotton were at par but were 

significantly better than hollyhock. 

4.4.4.5 Fifth instar 

The body width of the bugs was not influenced by 

feeding on the hosts tested. 

4.4.4.6 Adult (male and female) 

The body width of adult female bugs was significantly 

influenced by all the four hosts tested. The highest width 

was recorded in the bugs fed an ambari, followed by okra, 

cotton and hollyhock. The same trend was seen in male adults. 

4.4.5 Lffect of different host 21ant on the weight  of 
rod cotton bug, J. cingulatus--Tfigle 4.8) 

4.4.5.1  21.40-1112IIE 

The nymphs fed on aMbari were significantly heavier 

than those reared on hollyhock. Okra and cotton were inter- 

mediate. 
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4.4.5.2 Fourth instar 

Ambari again produced the heaviest nymphs, followed 

by okra, cotton and hollyhock. Cotton and hollyhock were 

statistically at par with each other. 

4.4.5.3 Fifth instar 

The bugs fed on ambari proved significantly heavier 

to that of hollyhock; okra and cotton were intermediate. 

4.4.5.4 Adult (male and female) 

The weight of adult bugs (male as well as female) 

was significantly influenced by feeding on four different 

hosts. The bugs fed on ambari were the heaviest, followed 

by those fed on okra, cotton and hollyhock. 

4.4.6 Host  preference of red cotton bug (Table 4.9) 

The host preference of the 3rd instar bugs was 

studied with the help of 'preference chamber" in the 

laboratory. Each of the four hosts tested were represented 

by leaves and fruits. 

Amberi leaves were the most preferred material, 

followed by okra and cotton leaves. The fruits and leaves 

of hollyhock were the least preferred material. Other 

materials were intermediate. 
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5. L)=W4,5ION 

Nineteen different insecticides were bio-assayed 

against 5th instar nymphs of red cotton bug, D. cingulatus  

under precise laboratory conditions. J11 the basis of the 

median lethal concentrations, except endosulf an, all other 

insecticides proved more toxic to bug than malathion. 

cypermethrin was the most toxic compound which was almost 

165217to 4000 times as toxic as malathion. All the six 

synthetic pyrethroids tested, occupied the first six 

positions in the effectivity against the bug. As a group, 

organophosphorus compounds stood second, while the carba-

mate - BPMC, was third and the endosulfan was the least 

effective. Amongst organophosphorus insecticides, monocro-

tophos was the most efficacious. It was 1055 times more 

toxic to bugs than malathion. In order of decreasing toxicity 

to the bugs, the insecticides can be arranged as under s- 

Cypermethrin (Fenom)> cypermethrin (Ripcord) > 

cyperrnethrin (Cyperkil) > decamethrin fenvalerate 

permethrinmonocrotophos (Monocil) thiometon 7 

monocrotophos (Nuvacron) fenthion 4oxydemeton 

methyl >methyl parathion >quinalphos >formothion 

fiPMC - chlorfenviphos >endosulf an (Lndocel); malathion 

endoSulf an (Thiodan) . 

53 
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Rani and Osmani (1982) reported synthetic pyre-

throids to be superior over conventional insecticides 

in the control of red cotton bug, J. cingulatus. 

ethile working on the pest complex of cotton, Harris 

and Turnbull (1978) found synthetic pyrethroids superior 

over chlorpyriphos. Chou:Mary (1983) on the other hand, 

claimed that the synthetic pyrethroids were superior to 

monocrotophos and endosulfan against cotton bollworms 

(H. IETiggra). Dina (1979) similarly found decamethrin 

and permethrin superior to monocrotophos against sucking 

pests like Clavigralla horrida, Cydia Etychoro.  etc. Similar 

experience was recorded by Morosini and Bertoldo (1981) 

against stink bug (Mezara viridula). 

)ur results thus confirmed the experiences of the 

aboVC scientists and further clarified the quantitative 

aspect of the synthetic pyrethroids. Cypermethrin was 400 

times more potential than malathion. Sven with monocrotophos, 

it was 40 times more effective. If we can use the entire 

potential of 
this chemical, the field dose could be reduced 

to 1/4th of 
presently recommended quantity which is already 

1/10th of monocrotophos (i.e., 50 g/ha). iurther search, 

however, is needed to determine the factors which interfere 

in achieving this potential in the field. 

even among the different formulations of cyperse-

thring Fenom proved 4.5 times more toxic than the rest. 
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Fenom is supposed to contain higher proportion of trans-

isomer. This may be the cause of its higher effectivity. 

Relative efficacy and residual toxicity of the insecticides 
in the field 

The relative efficacy and the residual toxicity of 

seven insecticides were determined on red cotton bug, on 

okra in the field. The bug population, 24 hrs after the 

treatments, was significantly lower in all the insecticidal 

treatments than in control. The pyrethroids, monocrotophos 

and quinalphos were significantly superior to endosulfan and 

phosalone. The pest population remained suppressed till 

3 weeks, when it rose to the level of control in quinalphos, 

phosalone and endosulfan. The rest of the insecticides - 

monocrotophos, cypermethrin, decamethrin and permethrin 

also lost their toxicity 5 weeks after the treatment. 

Throughout this period, monocrotophos, followed by the 

pyrethroids,  sustained lowest bug population. The continuous 

effective suppression of the pest was also reflected in the 

quality and the quantity of okra seeds produced. All the 

treated plots had significantly lesser proportion of unfit 

seeds than in control. 4xcept andosulfan and phosalone, the 

insecticidal treatments gave significantly higher seed yields 

than the control. Monocrotophos produced the highest yields, 

followed by  cypermethrin, decamethrin, pormethrin and 

quinalphos. 
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The laboratory bio-assays of the ficid-whithered 

insecticides at various intervals after the treatment gave 

similar picture. 4.xcept endosulfan and phosalone. all other 

insecticides gave 90 to 100 per cent mortality of bugs 24 

bra after the treatment. Initially, quinalphos killed cent 

per cent bugs but within a week, it had lost 1/3rd of its 

effectivity. Phosalone and endosulfan gave only around 30 

per cent kill 10 days later. monocrotophos, decamethrin, 

cypermethrin and permethrin remained highly toxic till 

10th day when they started losing their effect and lost 

completely by 19th day after the treatment. In the field. 

monocrotophos and synthetic pyrethroids used, appeared to 

remain effective till 5 weeks because, here effectivity 

was judged on the basis of bug population/plant in the 

plots. The difference of 2 weeks was probably required 

for the built-up of the pest population to the level of 

control. 

Our results are in agreement with those of 

calcagnolo and Massariol (1974), Morosini and Wonseca 

(1976), Corsevil and Meyer (1979) and Woerster (1979) who 

found monocrotophoe as the best insecticide for the control 

of bugs. Calcagnolo at al. (1977) found monocrotaphos more 

effective than  endosulf an. Kalode et al. (1959) also 

reported that  endosulfan lost its toxicity to Randhi bug 

in 24 hrs. Gupta and Jhari (1980) could get the highest 



FIE, 	S": 1  
eco/vorrics OP D/PFEREN7' /IfeSEcTIC/-DES FOR 

-D • c';11 xcilgt475.  

( ,9cesec on 723 /iit ,12e(or) 

r•1 



57 

yields of okra with monocrotophos when used against Ealias 

spp and Amrasca devastans on okra. Dina (1979), similarly 

got higher yields of cowpea, in monocrotophos treatment 

although, decamethrin and permethrin gave better kill of 

the pest. Synthetic pyrethroids were reported superior to 

the conventional insecticides by many workers (Dina, 1979; 

6iddiqui, 1979: Nimbalkar and Ajri, 1980 and Dhamdhere 

et al., 1981). 

monocrotophos in our experiments not only gave 

better kill, higher yields of quality seeds than the 

synthetic pyrethroids but was also economical. The cost-

benefit ratio in case of monocrotophos was 1:31, while 

with cypermethrin, decamethrin and permethrin it was 10. 

1;15 and 1s25, respectively (Table 5.1, Fig. 5.1). 

The present high cost of pyrethroids appears to be 

the major factor. In future, however, discovery of more 

potent compounds, use of synorgist and reduction of cost 

of chemical due to large scale production, may tip the 

balance in favour of pyrethroids. Till then, monocrotophos 

can be considered as the most effective and economical 

chemical for the control of red cotton bug. D. cingulatus ' 

on okra. 

Eudareference of red cotton bug  

The red cotton bugs (D. cingulatus) were reared on 

the leaves of four different hosts $ ambari, okra, cotton 



4, 
4, 4, • 
0 B A 

at 0 
a a 

8 

-414 < 
(14 • 

g 

.11 
a 
• 

T
a b

le
  
5
. 1

 
I
  

A • 
• 
44  

58 

Cl 
at 	trt 	N 	44 	tl 	to 

• r- 
• • 	 S 	 • 	 • 	• 

.4 

*0 	0 	CV 	•■• 	Is 	0 	•IP 
WI 	Cl 	111 	411 	M 	1.- 	0 

01 	 •IP 4 	
• 	• 	• 	• 	a 	• 

40 	 01 0  PI 
44 	01 	CO 	01 	N 	41. 	0 
N 	l'•• 	CO 	$0 	o 	in 	0 
.4 	 444 	44 	04 	.4 	Cl 

o .5 .• o o ot 0 
co 	o 	.0 	a) 	co 	..4 	r- 
• • 	• 	• 	• 	• 	• 

Ivo 	10 	04 	10 	474 	CO 	9. 
01 	CO 	ra 	al 	r. 	r- 	on 
4-1 	 01 	 N 

ma 	le 	Cl 	'0 	10 	0 	41' 
01 	N 	In 	on 	tn 	0 	c0 
• • 	• 	 • 	• 	• 

O Cl 	Cl 	03 	CO 	on 	Cl 
tn 	$0 	$0 	r- 	ot 	0 	co Cl 	02 	$0 	r• 	0 	GI 	0 .4 	 .4 	Cl 	Cl 	01 	N 

Cl451 	Cl 	'0 	0 	0 
In 	VI 	01 	UI 	COC'4 
• • 	I 	• 	• 	• 	• 

cta 	

▪ 	

411 	0 	Cl 
4-1N 	10 	m 	N 	In 	r- 

44 	N 	4-1 	44 

N v) 0 0 ot 0 m V 
to 	*0 	44 	10 	0 	Cl 	l'• 	144 O I 	• 	• 	• 	• 	• 	• 
N 	on 	r. 	04 	IA 	0 	on 	o 
ow 	on 	M 	.4 	01 	01 	kno 	03 O 02 	at 	0 	Go 	01 	CT 	9. 

01 

1 	
41 
U 

0 
/  

1  0 	

el 	 '0 el 
el 	:  a 	0 	g 	

14 	0 
14 a o  wt 8 8 

O trl 	 a 	a 	04 	 0 
O Oa 	0 A A Ci 	2 	• 	44 	.4 

at 	44 	 at 	t4 	IX 	(3 

• • 	S 	• 	• 	I 	• 	• 
••4 	Cl 	 on 	 c0 



59 

and hollyhock for their entire life time. The suitability 

of the host was assessed on the basis of the relative 

time taken by them for the development, in size, the weight 

and survival of the pest at every stage, fecundity of 

female etc. The bugs fed on the suitable host are likely 

to develop faster, grow larger and heavier, the adults 

will live longer and the female will lay more viable eggs. 

The experimental results, in fact, showed that the bug. 

fed on mXbari developed faster, the individual of each 

stage were larger and heavier, the adults survived longer 

and the female laid more number of viable eggs. Okra and 

cotton were intermediate and hollyhock was the least 

suitable host. The laboratory studies conducted with the 

help of preference Chamber also confirmed that eXbari 

leaves were the most preferred material, followed by okra 

• and cotton. Hollyhock leaves were the least preferred one. 

Our results have reaffirmed the contention of the 

earlier workers that the host exert profound influence on 

the life cycle of the pest (Merlon, 1978 and Reddy, 1980 

for bean aphis; Choudhary, 1983 and Nawab, 1963 for gram 

pod borer and Rathi, 1984 for tobacco caterpillar). 
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Ahmed (1979), studied the biology of red cotton bug 

on different hosts and found that the highest number of 

bugs survived on cotton, followed by Pennisetum sp., okra 

and sorghum. Geeving and Coaker (1960) earlier reported 

cotton more suitable host for D. superstitiousds than 

sorghum, maize, cowpea and bajra. The hosts tested by the 

earlier workers were different from the ones we have used, 

however, the preference of cotton by the bug is indicated 

by the majority. 

From amongst the four host plants tested, cotton 

and okra were economically important, while hollyhock and 

amber/ of lesser value. Our findings that Ambari is most 

attractive crop for red cotton bug which is a severe pest 

Of cotton and okra, can be of practical importance for the 

farmers who are customarily growing these crops. Growing 

okra or ambari during summer, can provide suitable food 

for the faster development of red cotton bug, resulting in 

the heavier damage of the pest to cotton in the next season. 

Hence, ambari or okra in summer may be discouraged in the 

cotton belt. ambari, which is highly attractive for red 

cotton bug can be grown with advantage for green manuring 

and can be burned into the soil when heavily infested with 

bugs. lhe technique can reduce pest in cotton. The details 

of the technique, however, needs detail study for few 

Years. 
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6. SUMMARY, C3NCLUSION3 AND 
SUGGE6TI0N5 ZOR FURTHER WORK 

SUMMARY AND CONCLUSIONS s 

The median lethal concentrations of 19 insecticides 

were deterrined against red cotton bug, Jysdercus cilgulatus 

(Fabricius) in the laboratory. The relative toxicity of 

these insecticides was then calculated on the basis of the 

"Toxicity index", where the toxicity of malathion was taken 

as 100. 

Except endosulfan, all the insecticides tested were 

WO rat effective againut red cotton bug j.cinqulatus than 

malathion. All the four synthetic pyrethroids tested were 

more effective than the rest, i.e., 165247 (4permethrin, 

I.,ssom) to 4576 (Permethrin) times as toxic as malathion. 

Cypermethrin (Fenom) was the most effective compound. 

Amongst organophosphorus insecticides, monocrotophos 

(1055 and 626 times) and thiometon (WO times) were more 

toxic than the rests. The carbamate SJPMC was 4D5 tines as 

toxic as malathion. In order of decreasinw toxicity to 

red cotton bug, the insecticides can be arranged as below.. 

L:YPermethrin (P.m's) > cypermethrin (Ripcord) > 

cypermethrin (Cyperkil) > decamethrinjfenvalerate > 
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permethrin>monocrotophos (Monocil) >thiometon > 

atonocrotophos (Nuvacron) > fenthion >oxydemeton 

methyl>methyl parathion 7quinalphos > formothion 

HPMC chlorfe0hos>endosulf an (i.ndocel) >malathion> 

endosulf an (Thiodan) 

even insecticides were evaluated in the field for 

the control of red cotton bug. All the insecticides proved 

significantly superior over control in reducing pest popu-

lation and gave proportionately higher grain yields and 

cost-benefit retie (Table 5.1). monocrotophos was the best, 

followed by permethrin, cypermethrin and decamethrin. 

Luinalphos, phosalone and endosulfan were intermediate. 

Monocrotophos exhibited maximum residual toxicity 

which s for 15 days, followed by synthetic pyrethroids. wa  

kaldosulfan and phosalone detonated after 9 days and were 

inadequate for longer protection. 

on the basis of median lethal concentration, field 

effectivity, residual toxicity and cost-benefit ratio. 

monocrotophos emerged as the best compound, while perme-

thrin, decamethrin and cypermethrin were intermediate. 

The study of the biology of the bug on four different 

hosts indicated ambari as the most suitable host. The pest 

roared On aMbari developed faster, were bigger in size and 

weight, the adults lived longer and the female laid more 
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eggs than on any other host. Okra was very close to ambari, 

while cotton was intermediate. Hollyhock was /east suitable. 

'ihe host preference studies with the help of preference 

Chamber corroborated these findings. 

SUGGESTIONS FOR FURTHER WORK s 

1. Further experiments on a larger area may be carried 

out for the confirmation of our findings. 

2. while studying the relative toxicity, the observa- 

tions were taken only on contact toxicity, it is 

desirable to note their systemic action. 

3. 
In the field trials, it may be necessary to test  

more concentrations to evaluate the efficacy and 

the cost-benefit ratio of insecticides. 

4. 
As okra is a vegetable which is consumed fresh, it 

will be useful if the residual toxicity of the 

insecticides is determined from the point of view 

of the waiting period required before harvest. 

5. Ambari and okra proved most attractive and suitable 

hosts. This information can be used in planning 

further trials, where aMbari or okra can be used 

as a trap crop against red cotton bugs. 
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Appendix-1 z Toxicity of different insecticides for D. 
cinqulatue   

No. 
mg/kg 
a.i. 

Alive SlightIF-gari- 
affected bund Dead Total TotallMortaliiii 

mort-1 %age 
alit-1 

1. 2. 3. 5. 6. 7. a. 	1 	9. 

1. 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  

Cypermethrin (Fenom 20 

1 
4 
2 
3 
6 
5 
2 
I 
2 

LC) 

1 
2 
4 
3 
6 
3 
5 
6 
7 

0 
I 
0 
3 
2 
7 
6 
6 
6 

15 
15 
15 
15 
15 
15 
15 
15 
15 

1 
3 
4 
6 
8 
10 
11 
12 
13 

6.67 
20.00 
26.67 
40.00 
53.33 
66.67 
73.33 
80.00 
86.67 

0.00 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 

13 
8 
9 
6 
1 
o 
2 
2 
0 

■■■■■■■■■■■■ ........ ■■ ....... ■■■■■■■■■■■■■ .............. ■■■■ 

2. Cypermethrin  (Cyperkil 25 LC) 

I. 0.00 14 	1 	0 	0 15 	0 	0.00 
2. 0.60 12 	0 	0 	3 15 	3 	20.00 

3. 0.70 	7 	3 	1 	4 15 	5 	33.33 

4. 0.80 	7 	1 	2 	5 15 	7 	46.67 

5. 0.90 	5 	2 	1 	7 15 	8 	53.33 

6. 1.00 	1 	4 	2 	8 15 10 	66.67 

7. 2.00 	o 	3 	4 	8 15 12 	80.00 

8. 3.00 	o 	2 	2 11 15 13 	86.67 

3. indosulfan (Thiodan 35 tC) 

I. 0.00 11 	4 	o 	o 15 	o 
3.13 2. 200.0 13 	o 	2 	0 15 	2 	1  

3. 300.0 7 	4 	3 	1 15 	4 	26.67 

4. 400.0 6 	3 	4 	2 15 	6 	40.00 

5. 500.0 6 	2 	5 	2 15 	7 	46.67  

6. 600.0 5 	2 	4 	4 15 	s 	53.33 

7. 700.0 4 	0 	4 	7 15 11 	73.33 
8. 800.0 1 	2 	,11 	9 15 12 	80.00 

■■=■■■■■cm ■■■■■■■■ ................. 

4. Monocrotoplu (Monocil 36 EG) 

1. 0.00 13 	2 	o 	0 15 	0 	0.00 
2. 10.00 13 	o 	0 	2 15 	2 	13.33  

3. 20.0 11 	1 	1 	2 15 	3 	20.00  

4. 30.0 10 	0 	0 	5 15 	5 	33.33  

1:(1: S. 40.0 	6 	3 	0 	6 15 	6 	
:04 . 6. 50.0 	6 	0 	1 	8 IS 	9 

7. 60.0 	4 	0 	2 	9 15 11 	73.33  
80.00 8. 70.0 	3 	0 	2 10 15 12 

9. 80.0 	1 	1 	0 13 15 13 	86.0  
0.1•1111. 
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Appendix-1 contd... 

La_aLI__ 1. 11111111111M8111181111111W1111111 

 

  

5. Melathion (Cythion 50 EC) 
I. 0.00 11 	3 	1 	0 15 	1 	6.67 
2. 100.00 	8 	5 	1 	1 	15 	2 	13.33 
3. 200.00 	7 	4 	1 	3 	15 	4 	26.67 
4. 300.00 	6 	3 	I 	5 	15 	6 	40.00 
5. 400.00 	6 	1 	2 	6 	15 	a 	53.33 
6. 500.00 	4 	1 	1 	9 	15 	10 	66.67 
7. 600.00 	3 	1 	2 	9 	15 	11 	73.33 
8. 700.00 	2 	I 	4 	8 	15 	12 	80.00 

---- ...... -------------------------------------------- 

6. Fenthion (Labacid 80 EC) 

I. 0.00 13 	1 	1 	0 15 	1 	6.67 

2. 20.0 11 	0 	0 	4 15 	4 	26.67 

3. 30.0 	7 	3 	0 	5 15 	5 	33.33 

4. 40.0 	7 	2 	2 	4 15 	6 	40.00 

5. 50.0 	8 	0 	3 	4 15 	7 	46.67 

6. 60.0 	4 	3 	3 	5 15 	8 	53.33 

7. 70.0 	4 	2 	1 	8 15 	9 	60.00 

e. 80.0 	4 	0 	3 	8 15 17 	73.33 
...... ........................ ...... ......................... ..... .............. 	 

7. 8PMC 50 EC 

1. 0.00 13 	2 	0 	0 15 	0 	0.00 

2. 60.0 10 	2 	2 	1 15 	3 	20.00 

3. 70.0 	7 	3 	1 	4 15 	5 	33.33 

4. 80.0 	3 	5 	2 	5 15 	7 	46.67 

5. 90.0 	2 	4 	1 	8 15 	9 	60.00 

6. 100.0 	1 	3 	3 	8 	15 	11 	73.33 

7. 200.0 	1 	1 	4 	10 	15 	14 	93.33 

8. i.tedggmllsn (Endocill 35 EC) 

1. 0.00 10 	4 	1 	0 15 	0 	0.00 

2. 100.0 9 	3 	1 	2 15 	3 	20.00 

3. 200.0 7 	3 	I 	4 15 	5 	33.33 

4. 300.0 5 	4 	3 	3 15 	6 	40.00 

5. 400.0 4 	3 	5 	3 15 	8 	53.33 

6. 500.0 4 	9 	3 	S 15 	8 	53.33 

7. 600.0 1 	3 	5 	6 15 11 	73.33 

8. 700.0 1 	1 	4 	9 15 13 	86.67 

9. 800.0 0 	1 	3 11 15 14 	93.33 

...... •■•••••• 	 *bee 



Vonocrotonhos (Nuvacron 36 EC) 

0.00 	14 	1 	0 	0 	15 	0 
10.0 	10 	2 	2 	1 	15 	3 
20.0 	7 	4 	2 	2 	15 	4 
30.0 	7 	3 	2 	3 	15 	5 
40.0 	4 	5 	3 	3 	15 	6 
50.0 	3 	4 	3 	5 	15 	a 
60.0 	2 	4 	3 	6 	15 	9 
70.0 	2 	4 	2 	7 	15 	9 
80.0 	1 	4 	3 	7 	15 	10 

12. 
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  

2i.1.0g 
26.67 
33.33 
40.00 
5333  
60.00 
60.00 
66.67 
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9. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

r. 	I 	3.717-4. .1 	S. d 6.1 7. 1 	B. 	1-7:---  
eormothion (Anthio 25 EC) 

-- ---------- --- 

0.00 	13 	2 	0 	0 	15 	o 	0.00 
40.0 	13 	0 	0 	2 	15 	2 	13.33 
50.0 	a 	3 	3 	1 	15 	4 	26.67 
60.0 	5 	5 	3 	2 	15 	5 	33.33 
70.0 	6 	3 	o 	6 	15 	6 	40.00 
80.0 	7 	1 	1 	6 	15 	7 	46.67 
90.0 	7 	0 	0 	8 	15 	8 	53.33 
100.0 	4 	2 	4 	5 	15 	9 	60.00 

Cyperrnethrin (Ripcord 10 EC) 

	

0.00 	14 	1 	C.0 	0 	15 	0 	0.00 

	

0.65 	9 	4 	2 	0 	15 	2 	13.33 

	

0.70 	a 	4 	1 	2 	15 	3 	20.00 

	

0.75 	9 	2 	1 	3 	15 	4 	26.67 

	

0.80 	10 	o 	1 	4 	15 	s 	33.33 

	

0.85 	a 	2 	1 	4 	15 	5 	33.33 

	

0.90 	6 	2 	2 	5 	15 	7 	46.67 

	

0.95 	6 	1 	2 	6 	15 	8 	53.33 

	

1.00 	4 	1 	0 	10 	15 	10 	66.67 

ii2ipalph0s (Ekalux 25 EC) 

	

0.00 	14 	1 	0 	0 	15 	0 	0.00 

	

60.0 	11 	1 	1 	2 	15 	3 	20.00 

	

65.0 	10 	1 	1 	3 	15 	4 	26.67 

	

70.0 	7 	3 	1 	4 	15 	5 	33.33 

	

75.0 	3 	6 	2 	4 	15 	6 	40.00 

	

80.0 	7 	1 	3 	4 	lc 	7 	46.67 

	

85.0 	3 	3 	2 	7 	15 	9 	60.00 

	

90.0 	2 	3 	3 	7 	15 	10 	66.67 

	

95.0 	3 	1 	1 	10 	15 	11 	73.33 

10. 
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  

11. 
1.  
2.  
3.  
4.  
S. 
6.  
7.  
8.  
9.  
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• 2• 3. 	 5. 
13. 	Fenvalerate (Sumicidin 20 EC) 

1. 	0.00 	14 1 	0 	0 	15 	0 	0.00 
2. 	6.0 2 	1 	3 	IS 	4 	26.67 
3. 	6.5 	9 1 	3 	2 	15 	S 	33.33 
4. 	7.0 4 	S 	2 	4 	15 	6 	40.00 
5. 	7.5 3 	6 	0 	6 	15 	6 	40.00 
6. 	8.0 2 	6 	2 	S 	15 	7 	46.67 
7. 	8.5 0 	7 	1 	7 	15 	8 	53.33 
8. 	9.0 0 	6 	2 	7 	15 	9 	60.00 
9. 	9.5 4 	2 	1 	8 	15 	9 	60.00 
10. 10.0 4 	1 	4 	6 	16 	10 	66.67 

---- 

14. 	Methyl parathion (Metacid 50 EC) 

1. 0.00 	14 	1 	0 	0 	15 	0 	0.00 
2. 20.0 	7 	7 	1 	0 	16 	1 	6.67 
3. 30.0 	8 	4 	3 	0 	15 	3 	20.00 
4. 40.0 	7 	4 	1 	3 	16 	4 	26.67 
5. 50.0 	5 	4 	1 	5 	15 	6 	40.00 
6. 60.0 	8 	0 	0 	7 	15 	7 	46.67 
7. 70.0 	5 	2 	1 	7 	15 	8 	53.33 
8. 80.0 	5 	1 	5 	4 	15 	9 	60.00 
9. 90.0 	0 	5 	0 	10 	15 	10 	66.67 

15. Dagemston methyl (Metasystox 25 EC) 

1. 	0.00 	14 	1 	0 	0 	IS 	0 	0.00 
2. 	20.0 	11 	2 	0 	2 	15 	2 	13.33 
3, 	30.0 	11 	0 	0 	4 	15 	4 	26.67 
4. 	40.0 	8 	1 	0 	6 	15 	6 	40.00 
S. 	50.0 	7 	0 	1 	7 	IS 	8 	53.33 
6. 60.0 	3 	3 	0 	9 	15 	9 	60.00 
7. 70.0 	3 	3 	1 	8 	15 	9 	60.00 
8. 80.0 	2 	9 	2 	8 	15 	10 	66.67 
9. 90.0 	3 	0 	1 	11 	15 	12 	80.00 

16. Chlorfonviphos (Fenocil 25 EC) 

.1. AM.. 

1. 0.00 	13 	2 	0 	0 	15 	0 	0.00 
2. 100 	6 	4 	1 	4 	16 	5 	33.33 

3. 200 	6 	1 	0 	5 	15 	
5 	33.33 

4. 300 	4 	5 	1 	5 	15 	6 	40.00 

5. 400 	7 	1 	1 	6 	15 	
7 	46.67 

6. 500 	3 	4 	3 	5 	16 	8 	53.33 
7. 600 	2 	4 	2 	7 	15 	

9 	60.00 

8. 700 	3 	2 	2 	8 	13 	10 	66.67 
9. 800 	0 	4 	3 	8 	15 	11 	73.33 ........................-.. .......... 	 ...... ----- -... 



Appendix-1 contd... 

78 

• 
17. Permethrin (Permasect 25 EC) 

1. 0.00 12 2 1 0 15 1 6.67 
2. 6.5 10 2 1 3 15 3 20.00 
3. 7.0 10 1 0 4 15 4 26.67 
4. 7.5 S 4 0 6 15 6 40.00 
5. 8.0 5 4 0 6 15 6 40.00 
6. 8.5 2 4 2 7 15 9 60.00 
7. 9.0 1 4 2 8 15 10 66.67 
8. 9.5 3 1 1 10 15 11 73.33 
9. 10.0 
---------------------- 

1 2 0 
-- 

12 15 
.■■ 	  

12 80.00 

18. Decamethrin (Denis 2.8 EC) 

I. 0.00 13 1 1 0 15 1 6.67 
2. 0.70 8 4 1 2 15 3 20.00 
3. 0.75 8 3 0 4 15 4 26.67 
4. 0.80 9 2 0 4 15 4 26.67 
5. 0.85 5 4 1 5 15 6 40.00 
6. 0.90 4 4 7 0 15 7 46.67 
7. 0.95 0 7 8 0 15 8 53.33 

60.0 
8. 1.00 

-- -------------- 
0 6 

------- 
1 

----------- 
8 15 

.............. 
9 

------ 

19. Thiometon (Ekatin 25 EC) 

1. 0.00 12 2 1 0 15 1 6.67 
26.67 

2.  
3.  

10.0 
20.0 

9 
10 

2 
0 

0 
0 

4 
5 

15 
15 

4 
5 33.33 

40.00 
4, 
5. 

30.0 
40.0 

6 
4 

3 
4 

3 
2 

3 
5 

15 
15 

6 
7 46.67 

6, 
7. 

00.0 
60.0 

5 
I 

1 
4 

2 
3 

7 
7 

15 
15 

9 
10 

60.00 
66.67 
73.33 

8. 70.0 2 2 3 8 15 11 
9. 80.0 2 1 0 12 15 12 80.00 
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Appendix-3 s Analysis 

D. 
field 

of variance 
tested insecticides 

cinoulatus (Fab.) 

for the effect of different 
on the population of 

in okra 

S. 
Now source D.P. S•S• M.s.s. 7 cal. F Table 

1. 2. 3. 4. -37 6. 7, 

1. Before treatment 
1.  Block 	2 0.0078 0.0039 0.55 3.74 
2. Treat. 	7 	0.0781 0.0112 1.66 2.80 
3. error 	14 	0.0979 0.0070 

Total 	23 	0.1838 s 0.05: CD 5% 	NS 

2. One day after treatment 

1.  Block 	2 	0.0163 0.00815 0.61 3.74 
2. Treat. 	7 	5.3232 0.76046 57.35 2.80 
3. Error 	14 	0.1857 0.01326 

Total 	23 	5.5252 6.Em.+ s 0.07: CD 5% s 0.20 

3. Two days after treatment 

1. Block 	2 	0.0048 0.0024 0.22 3.74 
2. 	Treat. 	7 	5.9798 0.8543 77.24 2.80 

3. 	Error 	14 	0.1549 0.0111 

Total 	23 	6.1395 s.Em.+ s 0.06: CD 5% $ 0.18 

4. 
1. 
2. 
3. 

Ihree days aftur treatment 
0.0024 
0.8072 
0.0200 

0.12 
40.42 

3.74 
2.80 Block 	2 	0.0048 

/Treat. 	7 	5.6503 
Error 	14 	0.2796 

Total 	23 	5.9347 6.Em.+ s 0.08: CD 5% s 0.25 
••••IIIIMON0 

5. 
1.  
2.  
3.  

tour days after treatment 
0.0067 
0.9099 
0.0235 

	

0.28 	3.74 

	

38.7191 	2.80 Block 	2 	0.0134 
Treat. 	7 	6.3692 
Error 	14 	0.3294 ..... s.sm.+ s 0.09$ CD 5. $ 0.27 

6. 

1. 
2, 
3. 

Total 	23 	6.7120 

0.0055 
0.9589 
0.0338 

6.sm.+ 

0.16 
22.80 

s 0.11: 

3.74 
2.80 

CD 5%  s 0.32 

8  days after treatment 

Block 	2 	0.0110 
Treatment 	7 	6.5721 
Error 	14 	0.4732 

Total 	23 	7.0563 
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Appendix-3 contd... 

2. 3. 4.  5.  6.  7.  

7. 12 days after treatment 
1.  Block 2 0.3768 0.1884 1.96 3.74 
2.  Treat. 7 4.8667 0.6952 7.25 2.80 
3.  Error 14 1.3432 0.0959 

Total 23 6.5867 0.181 	CD $ 0.54 

8. 2 week after treatment 
1.  Block 2 0.1361 0.0680 1.42 3.74 
2.  Treat. 7 4.9099 0.7014 14.67 2.80 
3.  Error 14 0.6695 0.0478 

Total 23 5.7155 S.Em.+ $ 0.13: 	CD 5% : 0.38 

9. 3 week after treatment 
1.  Block 2 0.0159 0.0079 0.11 3.74 
2.  Treat. 7 2.2227 0.3175 4.25 2.80 
3.  error 14 1.0459 

--------- 
0.0747 

Total 23 3.2845 s.E.m.+ 1 0.16: CD 5% s 0.48 

10. Pour week after treatment 

2. Block 2 0.0088 0.0044 0.0649 3.74 
2.  Treat. 7 1.4572 0.2082 3.0708 2.80 
3.  Error 14 0.9500 0.0678 

Total 23 2.4160 s.Em.+ s 0.15: CD 5% s 0.46 
--------- 
11. 5 week after treatment 

1.  Block 2 0.0228 0.0114 0.14 
0.91 

3.74 
2.80 

2.  Treat. 7 0.5023 0.0717 
3.  Error 14 1.1045 0.0789 

Total 23 1.6296 6.Eta.+ s 0.16: CD 5% s NS 

12. 6 week aftis_telmeval 
1.  
2.  
3.  

Block 
Treat. 
Error 

	

2 	0.0386 

	

7 	0.1266 

	

14 	0.3751 

0.0193 
0.0182 
0.0268 

0.72 
0.67 

3.74 
2.80 

0.09: c0 5% s Fis 
- 23 0.5403 $ 

Total 
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1. 2. 5. 6. 7. 

13. Avera2sAu2_22pulation (based on weekly observations) 

1. Block 	2 	0.002 0.001 0.10 3.74 
2, Treat. 	7 	1.66 0.237 123.70 2.80 
3. Error 	14 	0.138 0.010 

Total 	23 	1.80 : 0.06: CD 5/. s 	0.17 

14. Yield (kg/ha) 

1.  Dlock 	2 	978.51 326.17 0.07 3.74 
2.  Ireat. 	7 	106835.01 15262.14 3.43 2.80 
3.  Error 	14 	62232.44 4445.17 

Total 	23 	171145.96 8.8m.i. 
CD 5:-. 

i 
: 

38.49 
116.76 

15. Unfit seeds (kg/ha) 

1.  
2.  
3.  

Block 	2 	85.52 
Treat. 	7 	14241.73 
Error 	14 	1082.78 

42.76 
2034.53 
77.34 

0.55 
26.32 

3.74 
2.60 

Total 	23 CD 5Y. 
: 
: 
5.08 
15.40 
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Appendix-4 s Analysis of variance for the 
of different insecticides against 

(Fab.) 

residual toxicity 
D. cingulatus 

No. source D.F.  P cal. IP Table 

1. 2. 3. 4. S. 6. 7. 

A. 

1. 
2, 
3. 

0 hour after treatmant 

	

24.42 	0.11 	3.74 

	

2580.66 	12.04 	2.80 
214.35 

Block 
Treat. 
Error 

	

2 	48.85 

	

7 	18064.65 

	

14 	3000.87 

Total 23 	21114.37 s 8.45 
CD 5% 	s 25.64 

2. 

1.  
2.  
3.  

41•••■■.....•■■.••■••■••■■■•• ••••■•■•••• 

2 day after treatment 

	

77.70 	0.35 	3.74 

	

2736.29 	12.32 	2.80 
222.04 

•••■••••■■••••■•■■•■••••■••■•■ 

Block 
Treat. 
Error 

	

2 	155.41 

	

7 	19154.03 

	

14 	3108.50 

Total 23 	22417.94 	5.Ems+ $ 8.60 
CD SA 	a 26.01 

3. 

1.  
2.  
3.  

4 day after treatment 

	

509.77 	3.29 	3.74 

	

2858.44 	18.48 	2.80 
154.63 

Block 
Treat. 
Error 

	

2 	1019.54 

	

7 	20009.06 

	

14 	2164.84 

Total 23 	23193.44 s.Em.+ s 7.16 
CD 5% 	a 21.78 

3.74 
2.80 

	

260.12 	1.26 

	

2743.14 	12.27 
206.70 

4.  

1. 
2. 
3. 

S.  
1.  
2.  
3.  

6 dar after 

Block 
Treat. 
Error 

Total 

treatment 

	

2 	520.24 

	

7 	19201.96 

	

14 	2893.76 

	

23 	22615.98  

	

2 	51.23 

	

7 	18696.62  

	

14 	1662.46 

	

33 	20410.61  

9  day 0;t6E-Ialitelal 

CD 5%-  s 

25.61 
2670.97 
118.75 

S.Em.t s 6.29. 

8.30 
25.18 

	

0.21 	3.74 

	

22.49 	2.00 

.1.0.11■110111•1.11.101•• 

CD 5%6 19.06 

Block 
Treat, 
Error 

Total 
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1• 2. 	3. 	4. 5. 6. 7. 

6. 

1.  
2.  
3.  

laday_alm... trnelvt 

154.48 
1358.59 
335.30 

0.46 
4.05 

3.74 
2.80 Block 	2 	308.95 

Treatment 	7 	9510.12 
Error 	14 	4694.22 

Total 	23 	14513.29 
CD 5% 

s 10.57 
32.07 

7. 

1.  
2.  
3.  

15 day after treatment 

Block 	2 	918.76 
Treatment 	7 	1508.40 
Error 	14 	1564.98 

------ 

459.38 
215.49 
368.93 

1.24 
0.58 

3.74 
2.80 

Total 	23 	7592.14 :..Em.+ 
CD 5% 

s 	11.08 
s N.b. 

8. 

1.  
2.  
3.  

18 day after treatments  

Block 	2 	lt.09 
Treatment 	7 	517.12 
Error 	14 	3831.63 

Total 	23 	4364.84 

8.04 
73.87 

273.69 

6.1m.+ 
CD 5% 

0.03 
0.27 

s 9.55 
s N.5. 

3.74 
2.80 
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Appendix-5 s Analysis of variance for the effects of diff-
erent host plants on the biology of Asdercus 
cingulatus (Feb.) 

S. 
No. 

source o 
variation 

----r 
Da. S.6. M .S.S. Fratio S  Table 

value at 
5 

1. 2. 3. 4. 5. 	1.--S) . 
A. 
1. 

1.  
2.  

Effect on Developmental period 

0.25 2.88 
egg period 

	

5.28 	1.76 

	

248.50 	6.90 
Treatment 	3 
Error 	36 

Total 39 253.78 	s.Em.+ s 0.83: CD 5% s  N.s. 

2. palat_r_icAU First instar 

I. Treatment 3 1.48 	0.49 0.38 2.88 
2. Error 36 46.50 	1.29 

Total 39 47.98 	s.Em.+ s 0.36: CD 5% 	n.s. 

3. Nymphal period s second instar 

I. Treatment 3 12.30 	4.10 4.23 2.88 
2. Error 36 34.60 	0.97 

Total 39 47.10 	S.Em. + s 0.31: CO 5% s 0.89 

4. Exaal period i Third instar 

1.  Treatment 	3 	24.10 	8.03 6.18 2.88 
2.  Error 36 47.00 	1.30 

OMNI** 

Total 39 71.10 	6.Em.+ s 0.36; CD 5% s 0.72 

5. 1.1.221.9.1-221121-i-Alalh-Aglaf. 
1.  Treatment 3 119.70 	39.90 13.81 2.88 
2.  Error 36 104.20 	2.89 

Total 39 b.Sm.+ 
------------ 

$  0.53,  CD 54 4 1.54 

6. 
-------- 

Nymphal 21E424 s Eifth instar 
1.  
2.  

Treatment 
Error 

3 
36 

	

106.88 	35. 63  

	

68.10 	2.45 
14.54 2.88 

-- •••••• 

Total 39 194.98 	6.230.1  s  0.49,  CD 5%  s 1.42 
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Appendix-5 contd... 

1. 	2. 	3. 	4. 	5. 	6. 	7. 

7. PU0 1.141LJUnmtfili 
1. Treatment 3 	18.28 6.09 	2.51 	2.88 
2. Error 	36 	87.50 2.43 

Total 	39 	105.78 	 s 0.49/ CJ 5% s NS 

8. Male longevity 

I. Treatment 3 	20.90 6.97 	0.86 	2.88 
2. error 	36 	290.20 8.06 

Total 	39 	311.10 	s.um.+ s 0.81/ CD SA  s NS 

8. Effect on percent survival  

1. percent survival  of acme  

1. Treatment 3 1499.93 499.98 	1.85 	3.24 
2. Error 	16 4314.11 269.63 

Total 	19 	5814.04 	S.Essl.+ s 7.34/ CD 5% s NS 

2. Percent  surival s first /aster  

1. Treatment 3 	434.39 144.80 	36.75 	3.24 
2. Error 	16 	63.10 3.94 

Total 	19 	497.49 	S.Em.+ s 0.89/ CD 5. 1 2•65  

3. kercent survival  s Second inetar 

1. Treatment 3 	813.46 271.15 101.17 	3.24 
2. Error 	16 	42.87 2.68 

Total 	19 	S.Em.+ s 0.73$ CD 5% s 2.19 

4. percent gurtival  s Third inptar 

1. Treatment 3 	802.43 267.48 65.56 	
3.24 

2. Error 	16 	65.35 4.08 

Total 	19 
0.90/ c0 5% s 2.71 

 

   

S. LEssent  surviva1 h th"4  
I. Treatment 3 	208.89 69.63 10.10 
	3.24 

2. Error 	16 	110.23 	6.89 
	 --- 

Total 	19 	319.12 	S.Em.d. 
s 1.17/ CD 5% s 3.52 

•••■••••■■,..■■••• 	..................•■■■•■•• ••••••■•••■■•••■■■•■■••■••■■••■•■••■■
•......0•1100•1■■•••••••■•■•■■•■• 



second instar 

	

3 	3.93 	1.310 

	

36 	3.16 	0.088 
14.89 	2.88 

2. Length  of  
1. Treatment 
2. Error 
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Appendix-5 contd... 

-  1. --17 	3. 	 37-- 	6.  

6. Percent survival  s Fifth instar 

.1. Treatment 3 	50.97 16.99 	0.70 	3.24 
2. Error 	16 	385.69 24.10 

-7: 

■ •••■••■•••••..........■■■ 

Total 	19 	436.66 	S.Em.+ s 2.191 C,.) 5% s NS 

7. Percent  survival (whole nymphal staoll  

1. Treatment 3 	463.91 164.64 63.57 
2. Error 	16 	41.47 2.59 

Total 	19 	535.38 

 

s 0.72; CD 5% s 2.16 

    

3.24 

8. Egg fecundity  or female 
1. Treatment 3 	141439.50 47146.50 	10.68 	

2.88 

2. Error 	36 158965.90 4415.77 
--------- 

Total 	39 	300407.40 	S.Em.+ s 21.04; CD 5% s 60.30 

C. on Length  
1. Length  of first instar 
1. Treatment 3 	0.36 	0.1200 42.86 
	2.88 

2. Zrror 	36 	0.10 	0.0028 

Total 39 	0.46 	s.Em.j s 0.017 
CD 5): 3 0:05 

 

   

	

Total 	39 	7.09 	s.8m.I 
s 0.094/ CD 5%. s 0.27 

3. Length 0.1_11110-LatttE 
1. Treatment 3 	2.90 	

0.9667 140.10 2.88 

2. Error 	36 	0.25 	0.0069 

	

Total 	39 	3.15 	
s 0.26/ 	s 0.07 

4. ',length of  fourth instar 
1. Treatment 3 	3.20 	1.07 	

3.34 

2. Error 	36 	11.39 	
0.32 

	

Total 	39 	14.69 	
6.E.M.i • 0.18$ CD 51i,  1 0.51 ...------_------------------...------ 

-....------- 

2.88 
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1. 2. 	 3. 	4. 	5. 	6. 	7.  

5. Length of filth instar  
1. Treatment 3 	3.24 	1.08 	6.35 	2.88 
2. Error 	36 	6.05 	0.17 

Total 	39 	9.29 	S.Em.+ 	0.13: CD 5% : 0.37 

6. Length  of female  

1. Treatment 3 179.87 	39.96 	99.93 	2.88 
2. Error 	36 	21.77 	0.60 

•■• NM= 

Total 	39 	201.64 	6.Em.+ s 0.241 CD 5% : 0.70 

7. Lump of male 
1. Treatment 3 	80.69 26.89 44.08 	2.88 

2. Error 	36 	21.93 	0.61 	 ---- 	 - 

	

Total 	39 	102.62 	5.Em.+ ; 0.25; CD 5% 1 0.71 	 - 

D. on width 
1. Effe t on width of first instar 

1. Treatment 3 	0.49 	0.163 4.939 	
2.88 

2. Error 	36 	1.18 	0.033 

Total 	39  ----1.67 	.E.m.+ 1 0.057: CD 5% 1 046 

2. width of second instar  

1. Treatment 3 	0.85 	0.283 20.21 
	2.88 

2. Error 	36 	0.50 	0.014 
1111...■■■•••••■■■•■•■••■•■•••■■••••••••• •••■■■••■■■■• 

Total 	39 	1.35 	8.10.m.t s 
0.037: CD 5% s 0.11 

••■•••■•■•*•••••■•■■•■•■■••■•••••••■■•■•■•■•••••■••■••••■■•• 	  

3* width of third . instar 

1. Treatment 3 	0.54 	0.180 22.5 
	2.88 

4. Error 	36 	0.29 	0.008 

Tot 1 	9 	0.83 	8.E5.±_i_0.28: 
 CD 5%  0.08_ 

4. width  of fourth instar  

1. Treatment 3 	0.57 
2. Error 	36 	0.49  

0.19 	13.57 	2.88 
0.014 

MON. ■•■•■■■•• 

  

1.06 	S.Em.+ s 0.037: CD S% s 0.11 Total 39 
00//110.••■•••••114II. 	  

5. width  of fifth inftlr 
1. Treatment 1 	0.39 
2. Error 	36 	2.94 

0.13 
0.09 

1.62 	2.88 
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4. 5• 6. 	7. 

6. Width of female 
1.  Treatment 	3 22.90 7.63 76.30 	2.88 
2.  Error 	36 3.49 0.10 

Total 	39 26.39 6.Em.I.  2 0.10; CD 5 	0.29 

7. Width of male 
1.  Treatment 	3 11.66 3.89 6.48 	2.88 
2.  Error 	36 21.55 0.60 
------- Total 	_ 	39 33.21 8.Em..1. 	s 0.2451 CD 5% 1 0.70 

le Effect on_w2.101. 
1. 
1.  
2.  

waig2I of 3rd instar 
Treatment 	3 	57.0 
Error 	36 	229.4 

19.0 
6.37 

2.98 2.88 

Total 	39 284.4 
--- 

s 
---- 

0.80: CD 5% s 2.29 
--- 

2. 
1.  
2.  

Effect on weight of fourth instar 
2.91 2.88 Treatment 	3 	130.08 	43.36 

Error 	36 	536.89 	14.91 ---- ____ 	-- 
Total 	39 666.97 S.Bm.4 s 1.22; CO 5% s 3.50 

3. 	weight of_fifth_instar nymph  

1. 	Treatment 	3 	440.50 	
146.83 

2. 	Error 	36 	700.60 	
19.46 

----------------- - 
Total 	39 	1141.10 	6.Em.4. 

-...---..-*... 	•••• •/./INNIMMIN.••••••••••• •■••■••................... 1•• 

2.88 2.88 

: 	1.39: CD 5% s 4.00 
OW...........11.70.•■••.../..•■■••.•  

4.wal0.1_42f  female  

1. Treatment 3 	7249.88 2416.62 
	209.78 	2.88 

2. Error 	36 	414.81 11.52 
.11*,  ••••■ ...- 40. .1........1.1. .M.M....•■■■■■•■■IMIO............../•••"...■■••1lM.M• •■•■•••••■■.•••■•••••••.....VO.■•••••

•••■•M••■..1•Ia••■••■•••MMN.'....." 

	

Total 	39 	7664.69 	5.Em.+ s 
0.93; CD 5% s 3.08 

S. Weight  of male 
1. Treatment 3 	2342.88 780.96 98.98 
	2.88 

2. Error 	36 	284.07 	7.89 

	

Total 	39 	2626.95 E.Em.±. 
so40 ; CD S% *2.55 

------ 
	 -........ 
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