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ABSTRACT

Laboratory experiment was conducted to find out the survival and development of Helicoverpa armigera
(Hubner) on public sector Bt cotton hybrids (NHH-44 BG II, PKV Hy-2 BG 11, PDKV-JKAL-116 BG 11,
G. COT-10 Hy. BG II and G. COT-08 Hy. BG II). Instarwise observations were documented on leaves,
squares, young bolls and mature bolls at 60-80, 90-110, 120-140 and 150-170 days old crop, respectively.
The results revealed that the early instars of H. armigera exhibited higher larval mortality than the later
instars. The surviving larvae revealed adverse effect on many parameters viz., larval and pupal weight,
% pupation and adult emergence indicating low growth and survival indices.
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India is a leading cotton (Gossypium sp.) grower
but its productivity is very low due to the influence of
various abiotic and biotic factors. Biotic factors include
insect pests, diseases and weeds. Of these, insect pests
cause maximum yield loss, as right from germination
to the final picking, the crop is subjected to severe
damage by 162 species of insect pests (Manjunath,
2004). American bollworm Helicoverpa armigera
(Hubner) is the major pest in Maharashtra (Bhamare and
Wadnerkar, 2018), and cotton producing countries face
havoc of such insect pest despite intensive pesticide use.
Transgenic cotton technologies were commercialized
in 1996 and these have changed the crop protection
scenario, and Bt cottons incorporating B¢-toxins are
now available (Kranthi, 2020). Recently many public
sector Bt cotton hybrids are developed in India. In
Maharashtra, Vasantrao Naik Marathwada Krishi
Vidyapeeth, Parbhani and Dr Panjabrao Deshmukh
Krishi Vidyapeeth, Akola have developed NHH-44 BG
IT and PKV Hy-2 BG II cotton hybrids, respectively. For
Bt cotton technology, it is crucial to express cry toxin
proteins in adequate quantity in appropriate plant parts
(Bhullar and Gill, 2015). Investigations conducted in
India indicate that Cry toxin concentration in Bt cotton
transmutes with progressing season, as a result efficacy
deviates among the hybrids at different plant age and
in different plant structures (Rupnar, 2018; Likhitha
and Bhamare, 2018; Kranthi et al., 2005). In view
of introduction of public sector Bt cotton hybrids for
farmers in the open market, the present study assesses
the survival and development of H. armigera on
different plant parts at different growth stages.

MATERIALS AND METHODS

The present study was conducted at the Post
Graduate Laboratory, Department of Agricultural
Entomology, College of Agriculture, Latur (Vasantrao
Naik Marathwada Krishi Vidyapeeth, Parbhani),
Maharashtra during 2019-20. The public sector Bt
cotton hybrids (NHH-44 BG II, PKV Hy-2 BG II,
PDKV-JKAL-116 BG II, G. COT-10 Hy. BG II, G.
COT-08 Hy. BG II and NHH-44 non-Bt as control) were
cultivated in the Experimental Farm of Department of
Agricultural Entomology following the recommended
package of practices except plant protection. The initial
culture of H. armigera was obtained by collecting large
sized larvae from the surrounding fields of College of
Agriculture, Latur. These were reared with feeding on
natural diet (leaves, squares, young bolls and mature
bolls of non-Bt cotton) till pupation. The sexes were
determined in pupal stages on the basis of distance
between genital and anal apertures (viz., less in the case
of male and more in the case of female). The freshly
emerged adults were released (with proportion of 1:5
female to male) into standard oviposition cage having
cotton swab dipped into 10% honey solution and a strip
of cotton cloth toweling hung vertically as oviposition
substrate. After hatching from eggs on the toweling, the
neonate larvae were transferred separately into plastic
vials to avoid cannibalism and fed on natural diet till
pupation. The different instar larvae obtained were used
for further investigations.

The laboratory studies were carried out in completely
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squares of PKV Hy-2 BG II. Where, the young bolls and
mature bolls of NHH-44 BG II when fed to different
larval instars of H. armigera demonstrated reduction

in same growth and developmental parameters (Tables
2-6).

The bioassay done with different plant parts of
public sector Bt cotton hybrids conclusively elucidated
decrease in mortality rate of H. armigera from early
stage (leaves and squares) to the later stage (young
and mature bolls) of crop. Thus, the expression of Cry
toxins significantly declined with the progression of
plant age. This view derives support from the earlier
findings (Jayaprakash et al., 2013; Baogian et al., 2011,
Arshad et al. 2009, Siebert et al., 2009; Kranthi et al.,
2005). The data also revealed higher larval mortality of
early instars fed on different plant parts compared to the
later instars. However, the surviving late instars showed
conflicting effects on the growth and development,
such as reduced larval weights, pupation pupal weight
and adult emergence. Also, the growth and survival
index values became low when reared on leaves and
squares compared to young bolls and mature bolls.
These results are in accordance with those of earlier
workers (Rupnar, 2018; Hallad et al., 2011; Likhitha
and Bhamare, 2018, Mahalakshmi and Prasad, 2013;
Naik et al., 2012). Among the different public sector Bt
cotton hybrids superior results were expressed by PKV
Hy-2 BG II when H. armigera larval instars fed on
leaves and squares at 60-80 and 90-110 days old crop,
respectively and NHH-44 BG Il when fed on young
bolls and mature bolls at 120-140 and 150-170 days
old crop, respectively.

ACKNOWLEDGEMENTS

The authors acknowledge Dr J J Pastagia, Principal,
College of Agriculture, NAU, Waghai, Gujarat; Dr
Khijar Beg, Cotton Specialist and Incharge’ and late
Dr S M. Telang, Asstt. Entomologist, Cotton Research
Station (CRS), Nanded, Maharashtra; Dr P W Nemade,
Cotton Entomologist and Dr S B Deshmukh, Cotton
Breeder, CRS, Akola for providing seeds of Bt
cotton. Authors thank the Department of Agricultural
Entomology, College of Agriculture, Latur for providing
facilities.

REFERENCES

Arshad M, Suhail A, Arif ] M, Khan M A. 2009. Transgenic-Bt and non-
transgenic cotton effects on survival and growth of Helicoverpa
armigera. International Journal of Agriculture and Biology 11(4):
473-476.

Research Article

Baogian L, Sharon D, Lewis W, Peter G, Kristen K, Greg K, Bruce
M. 2011. Preferences of field bollworm larvae for cotton plant
structures: Impact of Bt and history of survival on Bt crops.
Entomologia Experimentalis et Applicata 140: 17-27.

Bhamare V K, Wadnerkar D W. 2018. Potency of insecticidal
combinations against bollworm complex of cotton. Journal of
Pharmacognosy and Phytochemistry. pp.1164-1168.

Bhullar H S, Gill R S. 2015. Cry toxin expression on different plant
parts and crop stages among transgenic B¢ cotton hybrids. Pesticide
Research Journal 27(2): 155-159.

Gomez K A, Gomez A A. 1984. Statistical procedures for agricultural and
research. 2" edn., John Wiley and Sons Intersciences Publications.
680 pp.

Hallad A, Udikeri S S, Patil S B, Khadi B M, Biradar D P, Basavannagoud
K, Bhat A R S. 2011. Characterization of resistance of different
cry toxins to early and late instar Helicoverpa armigera (Hub.)
and Spodoptera litura (Fab.). Karnataka Journal of Agricultural
Sciences 24: 300-302.

Jayaprakash S A, Mohan S, Kannan M. 2013. Temporal and spatial
variation in susceptibility of Helicoverpa armigera (Hubner)
populations to Bollgard II Bt cotton in Tamil Nadu, India. Tropical
Agricultural Research 24(3): 249-257.

Kranthi K R, Naidu S, Dharwad C S, Tatwawadi A, Mate K, Patil
E, Bharose A A, Behera G T, Wadaskar R M, Kranthi S. 2005.
Temporal and intra plant variability of CrylAc expressing in
Bt cotton and its influence on the survival of cotton bollworm,
Helicoverpa armigera (Noctuidae: Lepidoptera). Current Science
89:291-298.

Kranthi K R. 2020. Cotton vision 2030. ICAC Researcher of the year,
2019. ICAC Recorder 38(4): 2-8.

Likhitha P, Bhamare V K. 2018. Survival and development of American
bollworm, H. armigera on Bt cotton hybrids of different events.
International Journal of Current Microbiology and Applied Sciences
6: 1130-1139.

Mahalakshmi M S, Prasad N V V' S D. 2013. Survival and development
of American bollworm (Helicoverpa armigera) on transgenic Bt
cotton. Indian Journal of Agricultural Research 48(3): 177-184.

Manjunath T M. 2004. Bt-cotton in India: The technology wins as
the controversy wanes. Presented at the 63 Plenary Meeting
of International Cotton Advisory Committee (ICAC) Meeting,
Mumbai, 28 November 2002 Dec., 2004:1-9 (www.agbioworld.
org).

Naik V C, Prasad N V'V S D, Rao R G, Raghavaiah G, Kranthi S. 2012.
Survival and development of American bollworm, Helicoverpa
armigera on Bt cotton hybrids of different Bz events. Indian Journal
of Plant Protection 41(1): 16-24.

Rupnar S. 2018. Survival and development of bollworms and expression
of Cry toxins on Bt cotton hybrids of different events. M Sc (Agri.)
Thesis. Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani,
Maharashtra.

Siebert M, Willrich T G, Patterson G J, Gilles S P, Nolting L B, Braxton
B R, Leonard J W, Duyn V, Lassiter R B. 2009. Quantification of
Cry 1Ac and Cry 1F Bacillus thuringiensis insecticidal proteins in
selected transgenic cotton plant tissue types. Journal of Economic
Entomology 102(3): 1301-1308.

Vennila S, Panchbhai P R, Biradar V K. 2006. Growth and survival of
Helicoverpa armigera (Hubner) and Spodoptera litura (Fab.) on
transgenic Bt cotton. Journal of Cotton Research and Development
20(1): 131-133.

(Manuscript Received: March, 2022; Revised: July, 2022;
Accepted: July, 2022; Online Published: July, 2022)
Online published (Preview) in www.entosocindia.org and indianentomology.org Ref. No. 22238



