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Cotton News and Innovations – December 2023  

Research Note Clipping 

Unravelling molecular mechanism of leafhopper resistance in cotton using quantitative 
proteomics 

A.Manivannan*,  K.Shankarganesh and  Amal T Cheeran, ICAR-Central Institute for Cotton Research,  
Regional Station, Coimbatore, Tamil Nadu, India 

*Corresponding author email: manivannan461@gmail.com 
 

The cotton leafhopper (Amrasca biguttula biguttula) has emerged as one of the major sucking pests 

affecting the cotton crop. As a result, the leaves exhibit downward curling followed by browning of the leaf 

margins a phenomenon known as "hopper-burn". In severe cases, potential yield loss upto 50% were 

reported of leafhopper damage in cotton. Sap feeding of leafhoppers mainly deterred by external leaf 

trichomes, thickness of phloem bundles, and cuticular wax. These attributes impede the probing of plant 

tissue by stylets, thereby prolonging the feeding and sap ingestion durations. Plant defense responses 

lead to changes in host cells at the level of either gene or protein expression. Quantitative proteome 

analysis offers insights into dynamic shifts in plant proteome responses, focusing on the functions of stress-

induced proteins in plant defense. This is achieved through the identification, quantification, and expression 

analysis of plant defense proteins. Yet, only a scanty number of reports have delved into the proteome 

analysis of cotton in response to insect attacks. Therefore, comprehending the molecular interplay between 

cotton and leafhopper elucidated at the proteome level, holds promise for more effective pest management 

strategies. 

  

We have conducted a comparative proteomic analysis of cotton genotypes in response to leafhopper 

infestation. We have screened the 54 cotton genotypes for leafhopper resistance in field, and selected the 

genotypes showing either high levels of resistance or susceptibility. As a result, NDLH2010 (Resistant 

parent), LRA5166 (Susceptible parent), and the F1 (Hybrid) resulting from the cross between NDLH2010 

and LRA5166 were taken for studying the resistance mechanisms. 
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At 45th day of vegetative phase, cotton plants were infested with leafhoppers for extraction of total protein. 

Leafhoppers consisting of both males and females were collected from cotton fields and were kept without 

food for 2 hrs for starving. Then, they were placed in a zip-lock bag, with five leafhopper in each bag. These 

bags were secured to the leaves of the genotypes for a 24-hrs period to facilitate infestation. Total proteins 

from leafhopper infested (treatment) and uninfested leaves (control) were isolated and analysed by liquid 

chromatography coupled with tandem mass spectrometry (LC-MS/MS) to compare the diversity and 

abundance of proteins. In total, 2,347 proteins were identified from these three cotton genotypes, and the 

complete dataset is accessible via ProteomeXchange Consortium, PRIDE (PXD038644). Differentially 

Expressed Proteins (DEPs) were identified based on a fold-change (FC) threshold of >1.5 or <0.65, with a 

significance threshold of P-value <0.05. These DEPs were compared to identify proteome 

differences/similarities between the genotypes.  

After leafhopper infestation, proteins in all three cotton genotypes exhibited marked changes. In resistant 

genotype, 743 DEPs were identified, of which 399 showed up-regulated expression and 344 were down-

regulated after infestation. In susceptible genotype, 659 DEPs were identified, with 346 up-regulated and 

313 down-regulated after infestation. Whereas in hybrid, 620 DEPs were identified, of which 329 showed 

up-regulated expression and 291 were down-regulated after infestation. Gene ontology (GO) enrichment 

analysis showed that DEPs identified in resistant genotype were enriched in the following GO terms: 

nucleic acid binding, structural molecule activity, and organic cyclic compound binding in molecular 

function. KEGG pathway analysis revealed that these DEPs were enriched in glyoxylate and dicarboxylate 

metabolism, ribosome, photosynthesis and nitrogen metabolism. GO enrichment analysis of hybrid showed 

that transferase activity, catalytic activity, and NADP binding were major molecular function; cysteine and 

methionine metabolism, biosynthesis of cofactors, and aminoacyl-tRNA biosynthesis were major enriched 

pathways. On the other hand, the DEPs identified in the susceptible genotype were enriched in the catalytic 

activity, antioxidant activity, and isomerase activity in the molecular function. KEGG pathway analysis 

showed that alpha-linolenic acid metabolism, glyoxylate and dicarboxylate metabolism, and cysteine and 

methionine metabolism were the major pathways.  

In conclusion, this research furnishes comprehensive insights into molecular reactions to leafhopper 

infestation, 

This research furnishes comprehensive insights into cellular and molecular response of cotton hybrid 

towards leafhopper infestation, thereby aiding the development of leafhopper resistant cotton genotypes. 

DEP identified would be helpful in developing protein-based functional markers for breeding leafhopper 

resistant cotton genotypes. 

Funding  

This project is funded by DST-SERB-CRG (CRG/2020/000308) 
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CICR Happenings  

Farmers Visit ICAR-CICR Nagpur 

Twenty Five farmers from ATMA Jharkhand visited insectary (Helicoverpa section) and KVK of ICAR-

CICR, Nagpur on December 27, 2023, where they interacted with scientists and got basic exposure about 

ongoing research activities.  

 

Students visit  ICAR-CICR Nagpur 

Twenty eight B.Sc. final year Students of biochemistry and biotechnology along with three faculty members 

from Dada Ramchandra Bhakaru Sindhu Mahavidyalaya, Nagpur visited insectary Bt referral lab, Tissue 

culture lab, and Biotechnology Lab of ICAR-CICR, Nagpur on December 28, 2023. They were given 

exposure to ongoing research activities.  
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Inputs distribution, farmers training programme and monitoring of fields under NFSM project 

Farmers’ training programme and inputs distribution to near twenty-nine farmers of Virugalpatti village of 

Tiruppur district were organized through ICAR-CICR,RS, Coimbatore and SIMA on December 19, 2023 

under NFSM-special project on cotton. The training was given to farmers on ELS cotton cultivation 

technologies and integrated nutrient, pest and disease management. Dr. K. Sankaranarayanan, Principal 

Scientist (Agronomy) & Co-PI of the special project on cotton briefed about the ELS technology. Dr. D. 

Kanjana, Senior Scientist (Soil science) briefly emphasized the need for soil testing and importance of 

integrated nutrient management practices to achieve higher yield in cotton.  

Dr. K. Shankarganesh, Senior Scientist (Agrl. Entomology) explained about the key pests of cotton and its 

integrated management with emphasis on the installation of traps. Dr. P. Valarmathi, Scientist (Plant 

Pathology) briefed about the symptoms and integrated management of cotton diseases. Inputs such as 

nutrient mixture, plant growth regulator and trap with lure were distributed to the farmers by the scientists. 

Dr. M. Asha Rani, Secretary and chief cotton breeder, SIMA explained about the benefits of special project.  

Dr. M. Kumar, Professor and Head, TNAU-KVK, Pongalur described about the characters of varieties such 

as MCU 5 and SVPR 6 to the farmers. AO, AAO from state agriculture department, resource persons from 

SIMA were also involved. Monitoring of farmers’ field under ELS and technology intervention were carried 

out. 
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Monitoring of NFSM Special Project Cotton Fields in Mancherial district in Telangana  

Dr A. Sampathkumar, Senior Scientist (Plant Pathology), CICR RS Coimbatore, Nodal Officer for 

Mancherial district, Telangana monitored the NFSM Special Project Cotton Fields in Bellampally, Luettipet 

divisions of Mancherial district from 12-13, December 2023. Dr Sivakrishna, Programme Co-ordinator and 

Head, KVK, Bellampally along other KVK Staff and Shri. Ilaiah, Territory Manager and his team, RASI 

Seeds Coordinated the visit. The team interacted with project farmers from different villages and recorded 

their opinion on HDPS method of cotton cultivation.  

 

Field Day 

Dr Usha Rani, Principal Scientist (Agricultural Extension) and Nodal officer (SAIRD, KVK, Gaddipally) of 

the special project participated in the Kisan Mela and inaugurated the Agricultural Exhibition organized by 

the KVK at Gaddipally, Suryapet on December 23, 2023. In the program, Dr M Malla Reddy, Associate 

Director of Research, Regional Agricultural Research Centre, Palem participated as Chief guest.  The 

project partners and officials from line departments had participated in the program. 
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Field Day at Krishna and Guntur districts of Andhra Pradesh under NFSM project 

Field day was organised at Krishna district on December 27, 2023 at Cheemalapadu village, Mylavaram 

mandal. Farmers’ fields were monitored at venkatapuram and cheemalapadu villages where the second 

picking was being carried out. Dr. K. Bhagyalakshmi, CICR Nodal Officer cum Scientist, CICR, Coimbatore, 

Dr. S. Krishnam Raju, Programme Coordinator, Dr. N. Rajasekhar, SMS (Plant Protection), Sri. Sk. Tippu 

sultan, Agricultural Officer, Sri. Murali Kumar, General Manager (Nuziveedu Seeds) and YP of the project 

participated in the programme. A total of 76 farmers participated in the programme and shared their 

success stories. 

 

Field day was organised on December 28-29, 2023 at Parithipadu village of Guntur district. More than 50 

farmers participated in the field day. Dr. Ganga, KVK Guntur, Dr. Sai, Nuziveedu and Dr K. Baghyalakshmi 

CICR, RS participated in the programme. The farmers actively participated in the programme and shared 

their success stories and also discussed the issues related to crop canopy management.  
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Did you Know 

Cotton & the Wright Brothers 

The Wright Brothers used cotton to cover the wings of their aircraft for the first powered flight in 1903. 

 

 

                                         

Source:  https://www.cottoninc.com/about-cotton/ 

Contributed by Dr. Pooja Verma, Scientist, Plant Biochemistry, ICAR-CICR, Nagpur 

 

https://www.cottoninc.com/about-cotton/
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Scientists’ Corner 

• Dr YG Prasad, Director, ICAR-CICR, Nagpur participated in the Regional Committee Meeting No. III on 

1st December, 2023 through virtual mode. Dr Ganesh Behere, Head, Division of Crop Protection also 

participated in the meeting. 

• Dr Y G Prasad, Director, ICAR-CICR attended the 81st plenary meeting of International Cotton Advisory 

Committee (ICAC) at the convention Centre, Mumbai during 02-05 December, 2023 organised by ICAC, 

Washington, DC, US, ICAR-CIRCOT, Mumbai, ICAR-CICR, Nagpur and IFS, Mumbai. 

 
• Dr Y G Prasad, Director, ICAR-CICR attended the centenary celebration of ICAR-CIRCOT, Mumbai on 

3rd December, 2023 at Mumbai.  

 
• ICAR-CICR celebrated World Soil Day at ICAR-CICR, Nagpur on 05.12.2023 with the theme "Soil and 

Water; a Source of life". Eighty Six farmers, scientists and school students participated in the 

programme. Dr GT Behere, Incharge Director, ICAR-CICR, Nagpur was the Chairman of the function.  

Dr A S Tayde, Head, Division of Crop Poduction, Dr RK Singh, Head, KVK and Dr A Manikandan, Senior 

Scientist were present. 

• Dr. S. K. Sain, Principal Scientist (Plant pathology) delivered a lecture on ‘Role of microbial in soil 

and crop health management’ on the eve of “World Soil Day” organized at KVK, Sirsa on December 

05, 2023. A total of 250 farmers were participated in the programme.  

•  

•  
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• Dr. S. K. Sain, Principal Scientist (Plant pathology) delivered a lecture on ‘Role of microbial in soil and 

crop health management’ on the eve of “World Soil Day” organized at KVK, Sirsa on December 05, 

2023. A total of 250 farmers were participated in the programme.  

 
• Dr Y G Prasad, Director, ICAR-CICR, Nagpur, Dr. A. H. Prakash, Head, ICAR-CICR, RS, Coimbatore, 

Dr S. Manickam Principal Scientist (Plant Breeding), Dr. A. Manivannan, Senior Scientist (Genetics and 

Plant Breeding), Dr. K. Baghyalakshmi Scientist (Genetics and Plant Breeding), Dr. K. 

Sankaranarayanan, Principal Scientist (Agronomy), Dr. P. Nalayani Principal Scientist (Agronomy), Dr. 

R. Raja, Principal Scientist (Agronomy) Dr. S. Usha Rani, Principal Scientist (Agricultural Extension), 

Dr. J. Annie Sheeba, Senior Scientist (Plant Physiology) from Crop Production and Dr. J. Gulsar Banu, 

Principal Scientist (Nematology), Dr. K. Shankar Ganesh Senior Scientist (Entomology)  from Crop 

Protection, Dr. Rishi Kumar, Head (I/c) & Principal Scientist (Entomology), Dr. Amarpreet Singh, 

Scientist (SS), Agronomy, Dr. Subhash Chandra, Scientist (SS), Plant Breeding and Dr. Debashis Paul, 

Scientist (Seed Science and Technology) and Dr. V. Santhy, Principal Scientist (Seed Technology)  

participated in the 9th ACRDN international conferernce held at CIRCOT, Mumbai during 6-8 December 

2023. Dr. Rishi Kumar acted as co-chairman of one of the sessions and also as one of the organizing 

committee members for the international conference. 

 

• Dr. V. Santhy, Principal Scientist (Seed Technology) and Dr. Debashis Paul, Scientist (Seed Science 

and Technology), ICAR-CICR, Regional Station, Sirsa participated and delivered oral presentations at 

12th National Seed Congress during December 11-13, 2023 organized at Aurangabad, Maharashtra. 
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• Research Advisory Committee (RAC) meeting was held during 18-19 December 2023 under the 

chairmanship of Dr P K Chakravarty, Former Member (Plant Science) of ASRB (MoA & FW, GoI). All 

RAC members and officials from ICAR-CICR, Nagpur and Regional Stations Coimbatore and Sirsa 

attended the meeting along with Director, ICAR-CICR Nagpur. Dr. Rishi Kumar, Head (I/c) & Principal 

Scientist (Entomology), ICAR-CICR, Regional Station, Sirsa attended Research Advisory Committee 

(RAC) Meeting at ICAR-CICR Nagpur and presented the progress of ICAR-CICR, RS, Sirsa during 

December 18-19, 2023. 

• Dr Y G Prasad, Director, ICAR-CICR, Nagpur organised a Kisan Mela and input distribution programme 

under DAPSC schemes at ICAR-CICR, Nagpur on 19.12.2023.  

• Dr. Rishi Kumar, Head (I/c) & Principal Scientist (Entomology), ICAR-CICR, Regional Station, Sirsa 

delivered a lecture on “Off season management of PBW in Cotton” during ‘Kisan Mela’ on the occasion 

of “International Year of Millets 2023” organized by Deputy Director of Agriculture, Sirsa on December 

20, 2023. Dr. S. K. Sain, Principal Scientist (Plant pathology) also delivered a lecture on “Soil Health 

Management”. A total of 600 farmers were participated in the programme.  

 

• Dr YG Prasad, Director, ICAR-CICR Nagpur participated in a meeting under the Chairmanship of ADG 

(Seeds), ICAR, New Delhi to examine proposals and recommend transfer/ sale/ purchase/ change in 

name of GEAC recommended Bt cotton hybrids. Dr GT Behere, Head, Crop Protection Division, Dr AH 

Prakash, Head, CICR Regional Station, Coimbatore and Dr V Santhy, Principal Scientist, Seed 

technology participated in the meeting. 

• Dr. Rishi Kumar, Head (I/c) & Principal Scientist (Entomology), Dr. S. K. Verma, Principal Scientist (Plant 

Breeding), Dr. S. K. Sain, Principal Scientist (Plant pathology) and Dr. Amarpreet Singh, Scientist (SS), 

Agronomy, ICAR-CICR, Regional Station, Sirsa attended National Conference on Pioneering the future 

of cotton research in conjunction with Golden Jubilee Celebration of ‘Rasi Seeds’ organized by ‘Rasi 

Seeds Pvt. Ltd’ during December 23-24, 2023 at Salem, Tamil Nadu. Dr Rishi Kumar, Delivered a lecture 

on “Pink Bollworm: Scenario in India & Mitigation Strategies” among 300 participants from scientific 

community. 
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Agronomy, ICAR-CICR, Regional Station, Sirsa attended National Conference on Pioneering the future 

of cotton research in conjunction with Golden Jubilee Celebration of ‘Rasi Seeds’ organized by ‘Rasi 

Seeds Pvt. Ltd’ during December 23-24, 2023 at Salem, Tamil Nadu. Dr Rishi Kumar, Delivered a lecture 

on “Pink Bollworm: Scenario in India & Mitigation Strategies” among 300 participants from scientific 

community. 

• Dr Y G Prasad, Director, ICAR-CICR Nagpur, Dr. A. H. Prakash, Head, ICAR_CICR< RS, Coimbatore, 

Dr. K. Rathinavelu, Principal Scientist (Seed Technology), Dr S. Manickam Principal Scientist (Plant 

Breeding), Dr. A. Manivannan, Senior Scientist (Genetics and Plant Breeding), Dr. K. Baghyalakshmi, 

Scientist (Genetics and Plant Breeding), Dr. K Sankaranarayanan, Principal Scientist (Agronomy), Dr. 

P. Nalayani Principal Scientist (Agronomy), Dr. R. Raja, Principal Scientist (Agronomy) Dr. D. Kanjana, 

Senior Scientist (Soil science) from Crop Production and Dr. J. Gulsar Banu, Principal Scientist 

(Nematology), Dr. K. Rameash, Principal Scientist (Entomology), Dr. K. Amutha, Principal Scientist 

(Entomology) Dr. K. Shankar Ganesh, Senior Scientist (Entomology)  from Crop Protection, participated 

in the National Conference 2023 on cotton held at Attur, Salem, during 23rd  to  24th  December 2023 

• Dr Y G Prasad, Director, ICAR-CICR Nagpur virtualy attended the review meeting of ATRs of ICAR 

institutes held on 27th December, 2023 under the Chairmanship of DG, ICAR at ICAR, Krishi Bhawan, 

New Delhi.  

Publications  

• Baghyalakshmi K., S. Manickam, M. Amutha, A. Sampathkumar, M. G. Yamuna and A. H. Prakash. 

2023. Site regression and multivariate analysis for genetic diversity in Gossypium barbadense 

accessions. Electronic Journal of Plant Breeding. Vol 14(3) : 775 – 786. NAAS: 5.6 

• Santhy, V., Balasubramani, G., Biswas, A. et al. (2023) Determination of minimum sample size for 

testing proportion of non-Bt seeds under refuge-in-bag (RIB) for Bt cotton. Environ Dev 

Sustain https://doi.org/10.1007/s10668-023-04188-8 NAAS rating: 10.09 

 

https://doi.org/10.1007/s10668-023-04188-8
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Cotton Trade Scenario during December’ 2023 
Dr. Isabella Agarwal, Principal Scientist,  

ICAR- CICR, Regional Station, Coimbatore 
 

The global trade projection was lowered -100,000 bales to 43.1 million.  In terms of imports, the largest 

change was for Indonesia (-300,000 bales to 2.0 million) followed by Pakistan (-200,000 bales to 3.8 

million), and China (+500,000 bales to 11.5 million).  For exports, the largest changes were for India (-

200,000 bales to 1.6 million), followed by the U.S. (-100,000 bales to 12.1 million), Australia (+100,000 

bales to 5.8 million), and Turkey (+150,000 bales to 1.1 million). Prices for the NY/ICE March contract 

continued to trade within the range between 78 and 82 cents/lb that has contained them since early 

December.  The latest values have migrated towards the higher end of that range; around 81 cents/lb.The 

A Index changed little over the past month, holding to values between 90 and 92 cents/lb.Chinese prices 

(China Cotton Index or CC 3128B) were flat to marginally higher in international terms, rising from 103 to 

105 cents/lb.  Indian spot prices (Shankar-6 quality) were steady at levels near 85 cents/lb.  In domestic 

terms, values ranged between 54,500 and 55,300 INR/candy.  The INR held around 83 INR/USD over the 

past month. 

Domestic Cotton Trade Scenario 

According to the first advance estimate 2023-24, cotton crop is estimated at 316.57 lakh bales as compared 

to 336.60 lakh tonnes in 2022-23. Among the states, Gujarat is leading in cotton production with 89.44 lakh 

bales followed by Maharashtra (75.75 lakh bales), Telangana (47.99 lakh bales), Rajasthan (28.10 lakh 

bales) and Karnataka (19.29 lakh bales). 

 

According to the current conditions, the crop is now estimated to be around 304 lakh bales in 2023-

24 after considering decline in yield in MP and Telangana along with the fall in production in Northern 

region. The mill consumption in the domestic market is likely to remain same this year since many SSI 

units got shut last year due to disparity and weaker demand. The lower consumption resulted in higher 

ending stock witnessing weaker prices during 2022-23 seasons. Total demand is estimated at 334 lakh 

bales up by around 1% in 2023-24 as the global demand is expected to improve in a gradual manner 

towards the end of the year. 

In a move aimed at arresting the declining cotton production in India, the union Government plans to 

promote the shift of cotton cultivation from disease infested fields to disease free cultivable and irrigated 

areas within Punjab, Haryana, Rajasthan, Maharashtra and Telengana.   

 

AP Guj Har Kar MP Mah Pun Raj TN Tel

Arrivals 1793.16 22.58 203.87 29.82 -18.15 111.24 77.13 27.78 393.18 -13.97

Price -13.56 -17.18 -21.6 -19.18 -9.37 -16.68 -24.42 -25 15.98 -15.1
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Cotton in Media 
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