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A B S T R A C T 
The administration of penfluron and diaino-furyl-s-triazine was done by feeding and residual technique to 
Euproctis icilia and Euproctis fraterna larvae, to see its interaction on the experimental insects. The effect of the 
chemical at lethal and sublethal levels was recorded. The parameter of study was mortality, deformity, 
development, food consumption, growth and weight loss during exposure period. The results obtained in different 
experiments on these parameters were processed and are presented in tabular form. In the present study the 
insect growth regulators, penfluron and diamino-furyl-s-triazine, suppressed the food intake and larval growth of 
the treated insects, both in feeding as well as residual treatment. Results obtained showed that diamino-furyl-s-
triazine reduced the food intake capacity more than penfluron, in third instar larvae. Reduction in food 
consumption was greater in Euproctis icilia than in E. fraternal in feeding treatment and was almost the same in 
residual treatment with penfluron. Similar results were also seen by diamino-furyl-s-triazine. 
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Despite a host of weapons and vast annual 

expenditure, little progress was made in the age-old battle 

against the insect. Fecundity of these creatures is 

frightening. Many species lay hundreds or thousands of eggs 

after mating. Some pass through their entire life cycle, from 

egg to adult in a matter of days or week, producing dozens 

of generations a season, thus giving them enormous 

evolutionary advantages, as scientist have learnt to their 

dismay. With the discovery of synthesis insecticides in 

1940, which was referred as first-generation pesticide, it was 

believed that the pest population will easily be eliminated 

but the control of some of the pest even below economic 

injury level, could not achieves. Besides, they also created 

many side problems such as development of resistance, 

secondary pest outbreak, resurgence and pollution to 

ecosystem. The fecundity of the surviving adults avoiding 

sublethal dosage is also increased [1]. Such problems forced 

the economic entomologists to proceed further in search of 

safer methods of pest management and second and third 

generation of pesticides came into existence by using the 

chemoterilant, pheromones and juvenile hormones, etc., but 

the desired success could not be achieved by any of them. 

The insect growth regulator, a fourth-generation pesticide, 

accidently came into existence in the Laboratory of Philips 

Duphar. The Netherlands, while preparing the herbicides. 

First insect growth regulator synthesized, was 

diflubenzuron, which was from Benzoyal phenyl urea group. 

Later, different groups of insect growth regulators, having 

chitin biosynthesis inhibiting property, were identified. The 

different groups of insects growth regulators, though differ 

in their chemical structure and mode of action, but have a 

common characteristic, i.e. they exhibit lethal action in 

juvenile stages and sterility in sexually mature adults, thus 

the pest population declines very rapidly. Besides, they also 

inhibit the food consumption and growth of individuals, 

which survive sub lethal treatments [2]. This becomes an 

additional benefit in the field of pest management as 

surviving pest will consume less population by the use of 

insect growth regulators has already been achieved by many 

workers [2-3]. The bioefficacy of insect growth regulators is 

generally noticed during ecdysis, as it disturbs the process of 

chitin deposition due to which the insect dies. It also results 

in failure to feed, due to displacement of mandibles and 

labrum or blockage of the gut [4]. These substances also 

produce delayed symptoms, in which the adults fail to 

escape from pupal skin and therefore cannot fly, feed and 
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mate. The chemicals used in the presents study belong to 

Benzoyl phenyl urea and triazine group. They are penfluron, 

(2,6-difluro-N-[[[4-(trifluromethyl) phenyl] amino] 

benjamide and diamino-furyl-s-triazine, (2,6-diamino-6-(2-

furyl)-s-triazine), respectively. Triazine was previously used 

as chemosterilant in 1960, with larvicidal action, but later on 

came to known as an insect growth regulator with chitin 

biosynthesis inhibiting property. The insect selected for the 

investigations belong to be the order Lepidoptera. The idea 

to select the lepidopterous pests is due to the fact that it 

damages large number of important crop plants and 

economically are of great importance. The lepidopterous 

pest which constitute majority of injurious species devour 

the foliage and shoots of trees and crops. Hence, is a major 

pest of the agro-ecosystem [5]. The pest taken for bioassay 

assessment were Euproctis icilia stoll. and Euproctis 

fraternal Mo. Of the family Lymantriidae. They are 

commonly known as hairy caterpillars and feed on costor 

(Ricinus communis L.) an important oil seed crop. They are 

found almost everywhere in India. The larvae occur in 

abundance and feed voraciously, so much so, that they 

defoliate trees completely, leaving only stems and branches. 

The selected lepidopterous pests were administered that 

insect growth regulators, by feeding and residual technique 

[6]. The objective behind the present work was to establish 

the interaction of the chemicals against experimental insect 

pest at lethal as well as sublethal levels. The parameter of 

study included mortality effect, at deformity, longevity, food 

consumption, growth and loss of weight during exposure 

period, at sublethal level of treatments further, efforts have 

also been made to pin point effect of insect growth regulator 

consumption of experimental insect  pests as reduced 

feeding by the larvae which escape sublethal treatment 

during its field application minimizes damage to the crops 

and it may be considered as an additional mortality in pest 

management programme. The results obtained in different 

experiments on various parameters were proceed and 

analyzed statistically. 

MATERIALS AND METHODS 

 

The materials that were used and the methods 

adopted for the proposed investigations of insect growth 

regulators with lepidopterous pests. The insects that were 

exposed to chemical for observation were the hairy 

caterpillars. The pests used Euproctis icilia stoll. and 

Euproctis fraterna Mo., the chemical taken Benzoyl phenyl 

urea (Penfluron) and Triazine (Diamino-furty-s-triazine). 

The eggs and larvae of the lepidopterous pests were 

collected from the farms and cultured in the laboratory on 

their natural diet. From these test insects of known as and 

stage were taken for different experimental work. The eggs 

that were collected were kept in between the leaves which 

served as food for the newly hatched larvae. The final moult 

of these larvae led to sexually dimorphic adults. The rearing 

of different lepidopterous pests taken for the proposed work 

was done. Euproctis icilia and Euproctis fraterna both 

insect pests we found on the same host plant; rearing was 

done in similar manner. The eggs and the larvae were 

collected from the custor plants (Ricinus communis L.) 

found on the farm of Kulbhaskar Ashram College and 

Agriculture Institute, Allahabad. The rearing was done in 

wooden insect cages with iron mesh on its sides. The cages 

were of 60×60×45 cm size. These were kept on elevated 

platform and the four stands were put on earthen pots filled 

with water, to prevent the ants and other insects from 

entering it and damaging and killing the insects. Every 

morning and evening the larvae were supplied with their 

natural diet (custor leaves) until population. The adults 

which emerged were provided with 10% honey mixed sugar 

solution soaked in cotton which was kept in small Petri dish. 

Fresh castor leaves were put in the wooden cages for the 

adults females to lay eggs on them, after pairing had taken 

place. Later, the eggs were collected and placed in between 

the green and succulent castor leaves which served as food 

for the newly hatched larvae. The laboratory temperature 

during rearing and experimental was 29 ± 2°C. 

 

Larval feeding treatment 

 

Table 1 Effect of Penfluron on the mortality of Euproctis icilia larvae in third instar larval feeding treatment 

Concentration 

Average No. of 

larvae treated 

(No.) 

Average No. of 

larvae pupated 

(No.) 

Average No. of 

adults emerged 

(No.) 

Total average 

mortality (No) 

± S.E. 

Mortality 

(%) 

Net 

mortality 

(%) 

Control    15 14.5    14.0 1.0± 0.06 6.66 - 

0.001    15 8.5      5.0 10.0±0.86 66.66 64.28 

0.01    15 6.0      3.5 11.5±0.95 76.66 74.99 

0.1    15 5.5      1.5 13.5±1.60 90.00 89.28 

1.0    15 4.0       - 15.0±0.00 100.00 100.00 

 
Table 2 Effect of Penfluron on the deformity of Euproctis icilia larvae in third instar larval feeding treatment 

Concentration 

(µg/cm2) 

Average No. of 

larvae treated 

(No.) 

Average No. of 

pupae deformed 

(No.) 

Average No. of 

adults deformed 

(No.) 

Total average 

deformity (No) 

± S.E. 

Deformity 

(%) 

Net 

deformity 

(%) 

Control 15 - - - - - 

0.001 15 1.0 2.5 3.5±0.25 23.33 23.33 

0.01 15 2.5 2.0 4.5±0.50 30.00 30.00 

0.1 15 3.5 2.0 5.5±0.65 36.66 36.66 

1.0 15 4.0 - 4.0±0.45 26.66 26.66 

50.0 15 (All died) - - - - 
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Table 3 Effect of Penfluron on the development of Euproctis icilia larvae in third instar larval feeding treatment 

Concentration 

(ppm) 

Average larval longevity after treatment in days Increase in larval longevity 

3rd instar 4th instar 5th instar Total (day) (%) 

Control 3.0 3.0 5.0 11.0 - - 

0.001 4.0 3.0 4.5 11.5 0.5 4.34 

0.01 5.0 3.5 5.0 13.5 2.5 18.51 

0.1 5.0 3.0 5.5 13.5 2.5 18.51 

1.0 6.0 3.5 4.5 14.0 3.0 21.42 

50.0 (All died after 3 days) 

  

Table 4 Effect of diamino-furly-s-triazine on the mortality of Euproctis fraterna larvae in third instar larval residual 

treatment 

Concentration 

(µg/cm2) 

Average No. of 

larvae treated 

(No.) 

Average No. of 

larvae pupated 

(No.) 

Average No. of 

adults emerged 

(No.) 

Total average 

mortality (No) ± 

S.E. 

Mortality 

(%) 

Net 

mortality 

(%) 

Control 20 18.5 18.5 1.5±0.07  7.5 - 

0.0000259 20 17.0 14.0 6.0± 1.20 30.00 24.32 

0.000259 20 14.5 9.5 10.5±1.75 52.50 48.64 

0.00259 20 11.5 8.0 12.5±1.80 60.00 56.75 

0.0259 20 9.0 7.5 12.5±2.30 62.50 59.45 

1.259 20 7.5 5.0 15.0±2.80 75.00 72.97 

 
Table 5 Effect of diamino-furly-s-triazine deformity of Euproctis fraterna larvae in third instar larval residual treatment 

Concentration 

(µg/cm2) 

Average No. 

of larvae 

treated (No.) 

Average No. of 

pupae deformed 

(No.) 

Average No. of 

adults deformed 

(No.) 

Total average 

deformity (No) 

± S.E. 

Deformity 

(%) 

Net 

deformity 

(%) 

Control 20 - - - - - 

0.0000259 20 1.5 - 1.4± 0.20 7.50 7.50 

0.000259 20 1.0 1.5 2.5±0.40 12.50 12.50 

0.00259 20 2.5 1.5 4.0±0.35 20.00 20.00 

0.0259 20 3.5 2.5 6.0±0.75 30.00 30.00 

1.259 20 2.5 5.0 7.5±0.70 37.50 37.50 

 
Table 6 Effect of diamino-furly-s-triazine on the development of Euproctis fraterna larvae in third instar larval residual 

treatment 

Concentration 

(µg/cm2) 

Average larval longevity after treatment in days 

 

Increase in larval longevity 

3rd instar 4th instar 5th instar Total (day) (%) 

Control 3.5 3.5 5.0 12.00 - - 

0.0000259 4.0 3.5 5.0 12.50 0.5 3.84 

0.000259 4.5 3.5 5.0 13.00 1.0 7.69 

0.00259 5.0 3.5 5.0 13.50 1.5 11.11 

0.0259 5.5 3.5 5.0 14.00 2.0 14.28 

1.259 6.5 4.0 5.5 16.00 4.0 25.00 

 

RESULTS AND DISCUSSION 
 

In larval feeding treatment, the mortality was 

increased with increase in the concentration level, which 

shows that mortality rate is directly proportional to the 

concentration. The result obtained shows complete mortality 

at 1 ppm. Because at this level none of the larvae that were 

treated were able to pupate and hence no adult emerged A 

minimum of 64.28% net mortality was also exhibited even 

at 0.001 ppm level of concentration tested, which shows that 

pen fluron is toxic to Euproctis icilia larvae. 

The compound caused significant deformities in the 

larvae, pupae and adult insects. Maximum deformity was 

recorded at the lower concentration level which was 36.66% 

at 0.1 ppm. Higher concentration produced complete lethal 

action or high mortality percentage. Deformity includes 

mostly larva-pupa intermediates, swelling at some regions of 

the body due to irregular deposition of chitin, and in adults, 

wings are mostly affected. 

In general, the effect of the chemical on mortality of 

the experimental insects was much pronounced and lethal 

action was directly related to the increasing concentration. 

Similar results have also been reported by various workers 

in past with different chemicals and insects [7-11]. Hence 

the results obtained in the present work is in corroboration 

with the findings of these workers. 

In the present study, deformity in different life stages 

of the experimental insects was observed, specially at lower 

levels of treatment. Earlier, some workers attempted to study 

the effect of the chemical on deformity of the test insects. 

Various workers have reported similar results [12-14. The 

deformity results observed by the author is in agreement 

with these workers. Prolongation of larval period was also 

observed after treatment. It was noted that prolongation was 

mainly in the instar in which it was treated remaining instars 

were similar to control [15-16]. 

 

CONCLUSION 
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The current investigation concluded that the insect 

growth regulators penfluron and diamino-furyl-s-triazine 

reduced the food intake and larval growth of the treated 

insects in both feeding and residual treatment. In third instar 

larvae, diamino-furyl-s-triazine reduced food intake capacity 

more than penfluron. In general, the chemical had a 

significant influence on the mortality of the experimental 

insects, and the fatal activity was proportional to the 

increasing concentration. 

 

Acknowledgement 

I would like to express my overwhelming desire to 

thank late Dr. B. B. L. Srivastava, Ex. Head of the 

Department of Agriculture Zoology and Entomology, 

Kulbhaskar Ashram, Post Graduate College, Allahabad for 

his valued guidance and gratefulness to Dr. K. C. 

Srivastava, Ex. Principal of K. A. P. G. College, Allahabad 

for permitting me the use of all the laboratory facilities for 

my various experiments in the duration of my research work. 

LITERATURE CITED 
1. Martínez LC, Plata-Rueda A, Serrão JE. 2021. Effects of insect growth regulators on mortality, survival, and feeding of 

Euprosterna elaeasa (Lepidoptera: Limacodidae) larvae. Agronomy 11: 2002. 

https://doi.org/10.3390/agronomy11102002. 

2. Martínez LC, Plata-Rueda A, Serrao JE, Zanuncio JC. 2014. Life history traits and damage potential of an invasive pest 

Acharia fusca (Lepidoptera: Limacodidae) on oil palm. Ann. Entomol. Soc. Am. 107: 1086-1093. 

3. Samantsidis GR, O’Reilly AO, Douris V, Vontas J. 2019. Functional validation of target-site resistance mutations against 

sodium channel blocker insecticides (SCBIs) via molecular modeling and genome engineering in Drosophila. Insect 

Biochem. Mol. Biol. 104: 73-81. 

4. Plata-Rueda A, Quintero HA, Serrão JE, Martínez LC. 2020. Insecticidal activity of Bacillus thuringiensis strains on the 

nettle caterpillar, Euprosterna elaeasa (Lepidoptera: Limacodidae). Insects 11: 310. 

5. Fiaz M, Martínez LC, Plata-Rueda A, Cossolin JFS, Serra RS, Martins GF, Serrão JE. 2021. Behavioral and ultrastructural 

effects of novaluron on Aedes aegypti larvae. Infect. Genet. Evolution 93: 104974. 

6. Gaur R, Kumar K. 2010. Insect growth-regulating effects of Withania somnifera in a polyphagous pest, Spodoptera litura. 

Phytoparasitica 38: 237-241. 

7. Llácer E, Dembilio O, Jacas JA. 2010. Evaluation of the efficacy of an insecticidal paint based on chlorpyrifos and 

pyriproxyfen in a microencapsulated formulation against Rhynchophorus ferrugineus (Coleoptera: Curculionidae). Jr. 

Econ. Entomology 103: 402-408. 

8. Zhang W, Ma L, Liu X, Peng Y, Liang G, Xiao H. 2020. Dissecting the roles of FTZ-F1 in larval molting and pupation, 

and the sublethal effects of methoxyfenozide on Helicoverpa armigera. Pest Management Sciences 77: 1328-1338. 

9. Jindra M, Bittova L. 2020. The juvenile hormone receptor as a target of juvenoid “insect growth regulators”. Arch. Insect 

Biochem. Physiology 103: e21615. 

10. Critchley BR, Campion DG. 2009. Effects of a juvenile hormone analogue on growth and reproduction in the cotton 

stainer Dysdercus fasciatus Say. Bull. Entomol. Research 61: 49-53. 

11. Zhou Y, Qin DQ, Zhang PW, Liu BJ, Chen XT, Zhang ZX. 2020. The comparative metabolic response of Bactrocera 

dorsalis larvae to azadirachtin, pyriproxyfen and tebufenozide. Ecotox. Environ. Saf. 189: 110020. 

12. Vinha GL, Plata-Rueda A, Soares MA, Zanuncio JC, Serrão JE, Martínez LC. 2021. Deltamethrin-mediated effects on 

locomotion, respiration, feeding, and histological changes in the midgut of Spodoptera frugiperda caterpillars. Insects 

12: 483. 

13. Garcia ES, Azambuja P. 2004. Lignoids in insects: chemical probes for the study of ecdysis, excretion and Trypanosoma 

cruzi – Triatomine interactions. Toxicon 44: 431-440. 

14. Ghasemi A, Sendi JJ, Ghadamyari M. 2010. Physiological and biochemical effect of pyriproxyfen on Indian meal moth 

Plodia interpunctella (Hubner) (Lepidoptera: Pyralidae). Journal of Plant Protection Research 50(4): 416-422. 

15. Fiaz M, Martínez LC, Plata-Rueda A, Gonçalves WG, Shareef M, Zanuncio JC, Serrão JE. 2018. Toxicological and 

morphological effects of tebufenozide on Anticarsia gemmatalis (Lepidoptera: Noctuidae) larvae. Chemosphere 212: 

337-345. 

16. El-Sheikh ESA, Kamita SG, Hammock BD. 2016. Effects of juvenile hormone (JH) analog insecticides on larval 

development and JH esterase activity in two spodopterans. Pesticide Biochemistry and Physiology 128: 30-36. 

CARAS 

Res. Jr. of Agril. Sci. (Nov-Dec) 12(6): 2081–2084                      2084 


