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Preface

Environmental issues have become serious 
concern from poor to the rich as demand 
for chemical pesticide residue free crop 

commodities and food has increased widely during 
the last few decades. Intensive cultivation of high 
yielding varieties in monocropping system coupled 
with injudicious and indiscriminate use of pesticides 
created many problems.  Minor pests became major 
pests.  Helicoverpa armigera, commonly known as 
the gram pod borer once affected only rabi crops 
such as chickpea caused severe crop loss in seed 
cotton in Andhra Pradesh during the 1987-88 crop 
season.   Similarly, whitefly in South Indian states 
during mid-80’s and tobacco caterpillar almost at the 
end of 70’s in the states of Tamil Nadu and Gujarat 
became serious pests. Changed pest scenario 
and consequential indiscriminate and injudicious 
pesticide applications affecting fragile environment 
mooted policy makers to establish National Research 
Centre for integrated Pest Management (NCIPM) in 
1988 with major mandate to develop and refine 
integrated pest management (IPM) modules in 
major agricultural and horticultural crops through 
holistic approach on sustainable basis in tune 
with emerging problems across agro-ecological 
regions of the country. Deleterious impact of 
climate change is also challenging the food security 
in terms of quantity and quality. In the context of 
these challenges and population burden, Integrated 
Pest Management (IPM) offers solution by giving 
rational approach equipped with modern tools 
and technologies for higher productivity at lower 
cost. The Centre made sincere efforts to synthesize, 
validate, refine and popularise location specific IPM 
modules using latest scientific tools and techniques 
in farmers’ participatory approach through linkages 
with research and developmental institutions 
of the country. IPM module aimed at reduced 
pest load and sustain antagonists, predators and 
parasites through knowledge based system, which 
consisted mainly host resistance, suitable cultural 

and mechanical practices, pheromone traps, sticky 
traps, bio-pesticides and need based chemical 
pesticide use. The patents of IPM tool-“Light trap 
for managing insects” had been awarded to ICAR-
NCIPM by the patent office, Govt. of India, Govt. of 
Australia and Govt. of Indonesia.

It is my privilege to present annual report 
for the year 2017-18 having addressed the pest 
management issue with highly coordinated 
efforts of major stakeholders of crop protection 
including farmers. During the year, IPM validation 
in rice, cotton, vegetables, fruits, pulses and 
oilseeds across the country and well-planned 
experiments strengthened the IPM tools with active 
participation of all stakeholders to enable increased 
crop yield, profitability and sustainability through 
technological excellence. Through institutional and 
external funded projects, ICAR-NCIPM is central 
platform to link all stakeholders in implementing 
and spreading IPM technology across the country. 

ICT based pest surveillance and advisory 
service for rice in Tripura saved several tonnes of 
pesticides and protected environment. Flagship 
ICT based online pest surveillance and advisories 
programme using data loggers and GIS in soybean, 
cotton, pigeopea and chickpea (CROPSAP) and 
pomogranate, banana, Nagpur mandarin, sweet 
orange, sapota and mango (HORTSAP) in > 13 m 
ha was implemented. Consultancy projects on 
IPM in rice in Haryana and Madhya Pradesh gave 
scope for successful public private partnership in 
crop production.  Mobile application with push 
notification and regression models for forewarning 
of mustard aphid and yellow stem borer in rice crop 
shall boost forewarning process. Hyper spectral data 
using ASD spectroradiometer in collaboration with 
ISRO, Ahmedabad for rice blast and yellow stem 
borer and mustard aphid shall help early warning. 
Diagnosis of pests at early stages help us to apply 
protection measures in time and avoid crop loss. 
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Expert system software tool for pest management 
in brinjal is being developed. 

Climate change is real with respect to rise in 
temperature, extreme events, drought and flood 
frequencies etc impacting crop growth and yield 
directly and indirectly. To find answers and solutions 
to changing scenario, analyses on climatic variability 
and its effect on abundance, species associations 
of insect pests and severity of diseases of rice, 
pigeonpea, groundnut and tomato using database 
of 2011-17 were made using different statistical 
tools under National Innovations in Climate Resilient 
Agriculture (NICRA).

The outreach programmes such as 
implementation of tribal subplan in North Eastern 
states, MGMG 'Mera Gaon Mera Gaurav' programme 
in 27 adopted villages, efficacy of phosphine against 
storage pests, organisation of farmers field schools, 
roving survey for whitefly in cotton, rice armyworm 
and guava wilt in major crop belts were covered 
during the period. Active involvement of extension 
personnel and non-government organizations 
are important for the successful implementation 
of IPM programmes. IPM training supplemented 
the national capability of integrating IPM in many 
crop production systems. New Administrative-cum 

Labortory block of the institute at Mehrauli, Delhi 
would enhance the identity and outlook of the 
institute. Under Swachh Bharat Mission, programme 
on community led sanitation initiatives, shramdaan 
and pledge to keep the institute premises clean 
were made.

I take this opportunity to express my deep 
sense of gratitude to Dr Trilochan Mohapatra, 
Secretary, DARE and Director General (ICAR), Dr Jeet 
Singh Sandhu, Ex- Deputy Director General (Crop 
Science), Dr AK Singh, Deputy Director General 
(Crop Science), ICAR for their valuable guidance 
and excellent support. I am also highly thankful 
to Dr PK Chakrabarty, Assistant Director General 
(Plant protection and Biosafety), who has been our 
source of inspiration. I am also thankful to members 
of the research and management committees for 
their invaluable suggestions in reorienting our 
programmes. I would also like to congratulate my 
colleague scientists and other staff for their constant 
efforts and support in achieving new heights. 

I appreciate the excellent efforts made by 
members of the editorial committee for their 
dedicated help in compilation and editing of 
manuscript of this Annual Report.

Date : 12 July 2018 H R Sardana
Director (Acting) 
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executive Summary

Established in February 1988, ICAR-National 
Research Centre for Integrated Pest Management 
(NCIPM) is primarily engaged in plant protection 
needs of different agro-ecological zones of 
the country through developing eco-friendly 
sustainable bio-intensive IPM modules.  On- farm 
validation of IPM technologies, forging linkages with 
commodity based crop research institutes, AICRP/ 
AINP and capacity building are the mandated 
targets and activities. Since last decade, it has been 
actively involved in information and communication 
technology (ICT) based pest surveillance, 
monitoring of pest population, advisory, research 
and promotion of pest smart IPM technologies for 
major crops. Progress made in the Institute for the 
period 2017-18 is summarised below. 

Horizontal spread of IPM in Basmati rice in 488 
ha by participation of 450 farmers in six villages 
in Gautam Budh Nagar, UP resulted in reduction 
of chemical pesticide application from a.i. 791.2 
g/ha in FP to a.i. 60.1 g/ha in IPM and enhanced 
paddy yield  and B/C ratio by 19.7% and 47.7% 
respectively over FP.  Validation of IPM in basmati 
rice (Pusa 1509) at Uttarakhand in16 ha resulted 
in 25% reduction in chemical pesticide application 
and 35.8% and 40.6% increase in paddy yield and 
B/C ratio, respectively, over FP. On-Farm validation 
of IPM module in rice was successfully conducted in 
10 ha during rabi 2017 in Khurda district of Odisha. 
Modules comprising application of herbicides, bio 
and chemical pesticides were found better than FP 
in IPM field trial conducted in rice at Binkarwa and 
Boro Gadha in Hazaribagh, Jharkhand. Validation 
and promotion of IPM in rice was successfully 
carried out at Davangere and Shimoga districts of 
Karnataka in 141.64 ha during kharif 2017. Brown 
plant hopper, leaf folder infestation and brown leaf 
spot in Direct Seeded Rice (DSR)-IPM with Sesbania 
remained below ETL in Karnal (Haryana). Higher 
population of Trichoderma spp (5.45 X 103cfu/g) 
was recorded in IPM in direct seeded rice IPM at 
Rukhsana, Haryana compared to transplanted rice 

at Bambawad, UP and Haridwar, Uttarakhand. IPM 
interventions resulted in significant reduction in 
BPH incidence and chemical pesticide use in DSR 
in Koppel district, Karnataka. None of the rice pests 
crossed ETL and based on this, 826 advisories and 
68,670 SMS were sent under ICT based project in 
Tripura. Under consultancy projects with Tilda Hains 
India Pvt Ltd, IPM for basmati rice was implemented 
in 6388 ha in Haryana and MP by participation 
of 1436 farmers. ICT based Pest Surveillance and 
Advisory Services for rice was also initiated with 
M/S Dawat Foods Pvt Ltd in 20,000 acres in Raisen 
district of Madhya Pradesh. 

Marginal increase in incidence of sucking pests 
in Bt cotton was recorded in pesticide based Farmers’ 
practices (FP) in IPM validation trial conducted in 
farmer-participatory mode at Jind district of Haryana 
during kharif season, 2017. Large scale integrated 
pest management validation conducted in 10 ha in 
Perambalur (Tamil Nadu) resulted in higher yield of 
1650 kg/ha and 2.87 CBR in IPM as against yield of 
902 kg/ha and CBR of 1.62, respectively, in farmer’s 
practice. IPM implementation in cotton in whitefly 
hot spot of Fazilka, Punjab resulted in significant 
reduction in chemical pesticides from nine sprays 
(5.625 kg a.i./ha) in FP to three sprays in IPM (0.537 
kg a.i./ha) with higher yield. IPM validation also 
resulted in conservation of natural enemies. Except 
for a few locations, whitefly population in cotton 
during roving survey (June-August, 2017) was 
found below ETL in most of the locations in Punjab, 
Haryana and Rajasthan. 

Installation of  pheromone traps @10/ha  for 
Helicoverpa, spraying of neem oil + profenophos 
at 50% flowering stage followed by emamectin 
benzoate @100g/ha were major interventions in 
IPM at Anantpur (Andhra Pradesh) in pigeonpea. In 
terms of net returns, IPM exhibited higher return of 
Rs. 32,234 compared to Rs. 26,314 in FP with lower 
input cost in IPM of Rs. 17,500 than FP of Rs 18,800. 
Seed treatment with Trichoderma, Pseudomonas and 
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Rhizobium, border crop with coriander, spraying of 
neem oil @2.5 l/ha and profenophos @ 1 l/ha followed 
by spraying of emamectin benzoate @ 100g/ha 
and chlorantriniprole @ 150ml/ha, installation of 
pheromone traps @ 10 per ha to monitor Helicoverpa 
were major advisories given to farmers at Anantpur 
in chickpea. Fusarium wilt increased progressively in 
FP and IPM with higher incidence (9.3%) in FP. Dry 
root incidence was marginally higher in FP (5.6%) 
compared to IPM (4.1%). 

IPM technology validated in bulb onion in Pune 
district, Maharashtra resulted in reduced chemical 
pesticide sprays to three from 10 in FP and higher 
CBR of 1:2.1 in IPM and 1:1.71  in FP fields. A non-
chemical (organic) IPM and INM onion trial was 
conducted in two acres during 2016-17 in village 
Rambha, Haryana. Low but clean & better quality 
onion of 300 q/ha was recorded in the organic trial. 
Adoption of IPM technology in cucumber crop 
resulted in reduced pesticide usage to five sprays 
from nine sprays in Farmers’ field practices in Karnal, 
Haryana. FP fields recorded only 29.6 t/ha compared 
to 32.1 t/ha in IPM fields. IPM interventions in bottle 
gourd at Karnal, Haryana included seed treatment 
with  Trichoderma,   spray of neem oil for red pumpkin 
beetle, use of yellow sticky traps, installation of cue 
lure traps (MAT),  raking of soil for exposing fruit fly 
pupae and need based spray of thiophenate methyl 
and carbendazim for anthracnose and Cercospora 
management. Adoption of IPM technology resulted 
in reduced pesticide usage, higher yields and CB ratio. 
A new leaf spot caused by Exserohilum rostratum 
was also recorded. Reduced pesticide usage of 
four sprays in IPM field compared to 14 sprays in 
non-IPM fields and higher yields of 217 q/ha was 
recorded in Varanasi, Deoria and Mirzapur districts 
of UP in an IPM trial in bottle gourd. Cucurbit fruit 
fly, Bactrocera cucurbitae infesting bottle gourd was 
observed throughout the period from April, 2017 to 
March, 2018 in Varanasi, UP with highest number 
(119 per trap) recorded during 16th SMW followed 
by 43rd SMW. An increase in marketable yield up to 
43% and 66%, respectively, in Pusa Shyamala and 
Pusa Uttam cvs of Brinjal was recorded in treatment 
with combined application of FYM enriched bio-
agent Trichoderma harzianum @ 12 kg /ha and 
root dip with Pseudomonas fluorescens @ 5ml/l. 

Bacillus applied with Rhizobium recorded up to 65 
and 71% higher yield in pea and lentil. Validation 
and promotion of integrated pest management in 
tomato cropping system was carried out in Sitapur, 
UP in farmers (20) participatory mode. Higher yield 
(63.2 t/ha), net return (Rs. 2, 22,990) and B: C ratio 
(2.43:1) was recorded in IPM fields. Adoption of IPM 
technology reduced number of sprays, increased 
the natural enemies population and crop yield. 
Efforts were made to develop user-friendly mobile 
app for pest management in brinjal crop. Once 
released, proposed app would provide GAP inluding 
plant protection measures to cater the needs of  KVK 
personnel, extension workers and farmers. 

Roving survey indicated more prevalence of 
mango thrips in western (Bagpat, Meerut) and 
moderate in central (Hardoi, Malihabad, Kanpur) 
while absent in eastern (Barabanki) Uttar Pradesh. 
Thrips were found round the year damaging 
flowers, fruits right from lentil size to marble size 
and then migrating to tender leaves. Inderbala, 
anthracnose, fruit borer, styler end rot, dry rot, wilt 
and fruit fly were major pests in guava in Kanpur 
(Bithur) and Kousambi region, UP.  Guava orchards 
with complete, partial and sudden wilting were 
recorded in the third year of planting itself with more 
prevalence in intercropped orchards. An Algorithm 
was developed for decision support system for 
mango for different agro-climatic zones of India.

Root-knot nematode Meloidogyne incognita 
with high population of 0.7- 7.6 J2 /g soil was 
recorded in major vegetable and cut flowers under 
protected cultivation. Whitefly followed by mites, 
leaf miner, jassids and Spodoptera among insect 
pests and in tomato, early blight, Fusarium wilt and 
leaf curl caused significant yield loss. To manage 
these pests, 20-25 round of pesticide sprays were 
done in Haridwar region. Trichoderma harzianum 
inhibited Fusarium solani, Sclerotium rolfsii and 
Rhizoctonia solani in vitro.

IPM technology for the management of key 
biotic stresses of groundnut in Anantapur and 
Kadiri (Andhra Pradesh) and Junagarh (Gujarat) was 
synthesized, refined and validated. At Junagarh, 
major IPM interventions consisted of deep summer 
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ploughing, soil solarisation, border crop with 
bajra and castor as trap crop, soil application of 
Trichoderma, installation of pheromone traps for 
Helicoverpa and Spodoptera, hand picking and 
destroying of egg masses/ gregarious larvae. At 
Kadiri and Anantpur, IPM module proved to be 
better over farmers practice in increasing pod 
yield and managing pests. An IPM trial has been 
initiated at Rewari, Haryana and Alwar, Rajasthan for 
increasing productivity in mustard based cropping 
system. Painted bug in mustard was best managed 
by seed treatment with imidacloprid 70 WS @7 ml/
kg seed. Soil augmentation and seed treatment with 
Trichoderma viride (NCIPM strain) and foliar spray of 
freshly prepared garlic bulb extract @ 2% w/v gave  
best results in managing important diseases of 
Indian mustard.  

A Hydrophilic-Lipophilic Balanced (HLB) liquid 
preservative consisting of five components for 
spore storage was developed for bio-agents. Spores 
remain viable > six months at ambient temperature. 
The process of multiplication of bio-agents on 
substrates using preserved spore solution was also 
standardized.

Detailed constraint studies in adoption of IPM 
technologies in vegetable crops at Sonipat, Haryana 
indicated that due to weak state extension system, 
pest management information, pest management 
inputs and trainings issues were not being handled 
properly. At Bulandshahr, Western UP, awareness 
programes towards IPM technologies were 
organized through Farmer Field Schools (FFSs) using 
innovative extension interventions. Farmers were 
also sensitized, motivated and mobilized for IPM 
technologies through demonstrations on proven 
IPM technologies at farmers’ fields. Linkages and 
collaborations were developed with local extension 
agencies for proper dissemination and promotion 
of IPM technologies in neighboring villages.

No hatching was observed in phosphine treated 
field samples of rice, wheat and green mung grain 
insects under lab conditions 30 and 60 days of 
treatments with residues below MRL.

Mobile (m) CROPSAP was implemented in 
soybean, cotton, rice, pigeonpea and chickpea in 
38.41, 42.07, 14.47, 12.29 and 20.0 lakh hectares, 

respectively in Maharashtra. Based on ETL, 26,576 
advisories were disseminated across soybean, 
cotton, rice, pigeonpea and chickpea. High incidence 
of Spodoptera litura was noticed in soybean. 
Bollworm damage across Maharashtra was similar 
to non/pre Bt era of cotton cultivation. Blast and 
bacterial leaf blight outweighed insect pests on rice.  
In pigeonpea, incidence and pod damage due to H. 
armigera, leaf webbers (Grapholita & Maruca) and 
podfly (Melanagromyza obtusa) were conspicuous. 
Fusarium wilt of gram was high in Amravati followed 
by Nagpur district.  

Area under e-pest surveillance under HORTSAP 
was stretched to 28 districts in Maharashtra covering 
3,09,874 ha in six fruit crops of pomogranate, banana, 
Nagpur mandarin, sweet orange, sapota and mango. 
Trainings were organized on identification of pests, 
village registration, data recording, etc. Based on 
ETL, 5099 advisories were issued to farmers for 
timely application of management options.

Real time pest dynamics studies under National 
Innovations in Climate Resilient Agriculture (NICRA) 
were implemented across eight locations in six 
States belonging to seven agro climatic zones and 
agro-eco regions. Analyses on climatic variability 
and its effect on abundance, species associations 
of insect pests and severity of diseases in rice, 
pigeonpea, groundnut and tomato using database 
of 2011-17 were made using different statistical 
tools. Mobile app PESTPREDICT-EMS (rabi) was 
developed and hosted  for six insects, four diseases 
and two beneficials of groundnut across locations 
of Anantapur (AP), Junagadh(GJ), Dharwad (KA) and 
Cuddalore (TN).   

Tribal sub plan (TSP) activities were implemented 
in Assam, Jharkhand, Karnataka and Sikkim. Field 
Level Demonstration (FLD) with mandarin IPM 
module was conducted in Tribal farmer’s field in 
selected areas of Assam, Arunachal Pradesh and 
Meghalaya. In Jharkand, demonstrations on various 
aspects of rice IPM were conducted covering 75 
ha area in Hazaribag, Koderma & Chatra districts 
with 225 beneficiary farmers. In Karnataka,  Tribal 
camps were held in Shivamogga, Uttar Kannada 
and Kodagu districts. Critical IPM inputs were 
distributed to tribals. In Sikkim, demonstration on 
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large cardamum IPM was laid out in three districts. 
Farmers’ Field Schools (FFS) were organized to 
benefit vegetable growers at Alwar, Rajastahn to 
apprise scientific cultivation of brinjal and tomato. 
Critical IPM inputs including HYV of vegetables 
were distributed to farmers. Other highlights 

during the period were Foundation Stone laying 
ceremony of new Administrative-cum-Laboratory  
block of the institute at  Mehrauli, Delhi, organising 
various programmes on Swacchh Bharat Mission 
and participation in agricultural exhibitions held at 
various parts of the country by putting IPM stall.



mandate
 � Information and Communications 

Technology (ICT) based surveillance, 
monitoring of pest population, 

research and promotion of pest smart 
IPM technologies for major crops

 � On farm validation of IPM technologies, 
forging linkages with commodity 

based crop research Institutes, AICRP/ 
AINP and capacity building

miSSiOn
 � Adoption of IPM technologies to 

reduce the cost of production and 
minimizing environmental and public 

health hazardsviSiOn
 � Minimization of crop losses due 

to pests through creation and 
harmonization of plant protection 
knowledge base and evolution of 
effective, economically viable and 

eco-friendly pest management 
technologies
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introduction
1

In India, diverse climatic conditions allow 
cultivation of agricultural and horticulture crops 
throughout the year. Climatic conditions often 
remain conducive to crop growth as well as build 
up of insect pests and diseases. To control this 
biotic stresses, farmers often apply pesticides 
indiscriminatly, which lead to environmental 
pollution, pesticide resistance, pest resurgence 
and health related issues. To manage crop pests 
more scientifically, ICAR-National Research Centre 
for integrated Pest Management (NCIPM) was 
established in 1988 with the mandate to develop 
and promote IPM technologies for major crops to 
sustain higher crop yields with minimum ecological 
implications in a holistic manner. Since its inception, 
NCIPM is striving hard to evolve location specific IPM 
technologies in farmers participatory mode through 
linkages with ICAR institutes, State Department of 
Agriculture, Non- Government Organisations and 
interested stakeholders. Main aim of integrated pest 
management (IPM) is to use chemical pesticides to  
bare minimum level, keep pests below economic 
threshold level (ETL) through the integration of 
resistant varieties, augmented application of natural 
enemies, suitable cultural, mechanical and physical 
methods, low cost techniques, tools and traps, bio-
rationals in a compatible manner. Surveillance for 
pests is a prime activity in IPM and decision maker 
to take corrective steps. ICAR-NCIPM is primarily 
involved in synthesising, validating, standardizing 
and refining location specific IPM modules for 
major agricultural and horticultural crops based 
on knowledge and experience gained and deliver 
it in a pragmatic way through various stakeholders 
using latest scientific tools including Information 
and Communication Technology (ICT). 

Development, validation and refinement 
of location specific IPM is the thrust area of 
the Centre. Validation of IPM in basmati rice at 

Haridwar, Uttarakhand resulted in 25% reduction in 
chemical pesticide application while in Jharkhand, 
application of herbicides, bio-pesticides and 
chemical pesticides in IPM fields were found better 
than FP fields.  In Karnataka, horizontal spread of 
area under IPM with major emphasis on nematode 
management has increased to 141.64 ha. Direct 
seeded rice (DSR) technique is becoming popular 
nowadays because of its low-input demanding 
nature. IPM in direct seeded rice has been accepted 
by farmers in Haryana and Karnataka. Location 
specific IPM technology was validated successfully 
in onion, cucurbits and bottle gourd in Haryana, 
Maharashtra and UP. A tomato IPM module was 
synthesized and validated at Sitapur, UP. A location 
specific IPM technology for the management of 
key biotic stresses of groundnut in Anantapur and 
Kadiri (Andhra Pradesh) and Junagarh (Gujarat) 
was successfully synthesized, refined and validated. 
A new beginning has been made in protected 
cultivation to validate IPM in major vegetable crops 
in Rajasthan and Uttarakhand with major emphasis 
on nematode management. Specific experiments 
have provided useful input to strengthen IPM 
modules in Indian mustard, rice, bottle gourd and 
pigeon pea. Roving survey data collected over 
large area in rice, cotton, guava and mango gave 
valuable information on pest scenario to develop 
location specific IPM module. The patent of IPM 
tool-“Light trap for managing insects” had been 
awarded to ICAR-NCIPM by the Patent Office, Govt. 
of India, Govt. of Australia and Govt. of Indonesia. 
The technology has been invented for insect pests 
sampling, mass trapping as well as provisions for 
the safe escape of most of the selective insect fauna 
of beneficials. 

Information and communication technology 
(ICT) has become a very powerful information 
providing system for dissemination of pest 
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management information. Regular awareness 
cum surveillance programme under CROPSAP and 
HORTSAP (Maharashtra) in > 13 m ha gave useful 
information. Bollworms were dominant over sap 
feeders during 2017. Blast and bacterial leaf blight 
outweighed insect pests on rice. Spodoptera litura 
was observed in soybean with pest status during 
August and September of 2017. In pigeonpea, 
incidence and pod damage due to Helicoverpa 
armigera, leaf webbers and podfly were higher 
during 2017 and wilting of plants of gram was high 
across districts of Amravati.  In the ICT based pest 
surveillance and advisory services project in rice 
in Tripura, none of the recorded pests crossed ETL. 
Through consultancy, in ICT mode, timely advisory 
on pest management to rice farmers in 20,000 ha 
in Raisen district of Madhya Pradesh was given. 
Consultancy was provided to Tilda Hain India Pvt 
Ltd for implementation of IPM strategy in basmati 
rice in Haryana. 

Weather-based models have added a degree 
of resilience to pest management in the changing 
climatic scenario. Modelling of whitefly, leaf curl 
virus, early blight at Kalyani (West Bengal) for rabi 
tomato and sterility mosaic disease at Banaskantha 
(Gujarat) for kharif pigeonpea were also developed 
and validated. Validation of rule-based predictions 
for rice pests during 2017-18 indicated 100% 
accuracies for yellow stem borer, green leafhopper, 
gall midge, leaf folder and caseworm and 87% for 
brown plant hopper at Raipur (Chhatishgarh).  At 
Karjat (Maharashtra), predictions in respect of 
yellow stem borer and green leafhopper were 70 
and 100%, respectively. Weather indices based 
regression models were developed for forewarning 
pests for mustard aphid at Bharatpur (Rajasthan) 
and Hisar (Haryana) and yellow stem borer on 
rice crop at Chinsurah (West Bengal) and Raipur 
(Chhatishgarh).   

In last one decade, Mobile technology has quickly 
become the most common way of transmitting 
information and services in the country. Under 
NICRA, Mobile app PESTPREDICT-EMS (rabi) was 

developed and hosted  for six insects, four diseases 
and two beneficials of groundnut across locations 
of Anantapur (Andhra Pradesh), Junagadh (Gujarat), 
Dharwad (Karnataka) and Cuddalore (Tamil Nadu). 
Development of mobile based pest management 
information system for brinjal has been developed. 
Mobile application with push notification was 
developed for sending messages of different 
advisories related to crop pest for forecasted values.  
Remotely sensed hyper spectral data using Field 
Spec4 ASD spectroradiometer was collected for rice 
blast, yellow stem borer and mustard aphid. 

Additional highlights during 2017-18 included 
development of a Hydrophilic-Lipophilic Balanced 
(HLB) liquid preservative for spore storage of 
selected bio-agents, microbial control, pesticide 
residue, constraint analysis in adoption of IPM 
besides implementation of tribal sub plan for 
IPM validation at Tripura, Jharkhand, Karnataka, 
Rajasthan and Sikkim for improved plant protection 
in the country. ICAR-NCIPM is implementing MGMG 
‘Mera Gaon Mera Gaurav’ programme through 5 
multidisciplinary teams of scientists and by adopting 
27 villages. The Centre participated in agricultural 
exhibitions organised by various agencies by 
putting stalls and created awareness towards IPM 
amongst the visitors. Infrastructure development 
and research facilities at the Mehrauli campus of the 
institute continued to rise with laying of Foundation 
stone for new administrative cum laboratory block. 
With the outlines elaborated above, Annual report 
2017-18 is presented  to highlight the salient 
achievements of research and IPM extension 
programmes executed through 32 projects 
involving collaborations with ICAR institutes, SAUs, 
KVK,s AICRP’s, NGOs, and other stakeholders. The 
Centre would continue its effort to resolve farm 
centric health based pest management through 
exploitation of research outputs and trainings  to the 
plant protection personnel of the country keeping 
in focus the enhanced viability of agriculture in  
general and crop protection in particular. 
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Establishment of National network for development of area-specific IPM module & technologies for 
the major production system of different agro-ecological zone

Projects

RICE

 � Validation and promotion of IPM in rice based cropping system

 � Large-scale implementation of IPM module developed by ICAR-NCIPM for basmati rice cultivation

 � Validation and promotion of nematode centric IPM in rice and vegetable crops in different agro – 
climatic region of India

 � Dynamics of insect pests, natural enemies and pathogens with microbials of rice based cropping 
System

 � Synthesis and validation of IPM in direct seeded rice

COTTON

 � Synthesis and validation of IPM strategies for emerging pests of cotton

 � Development, validation and promotion of cotton IPM in cotton based cropping system with major 
emphasis on whitefly in kinnow growing region

HORTICULTURAL CROPS 

 � Formulation, validation and promotion of adaptable IPM technology for onion crop 

 � Validation and promotion of sustainable and adaptable IPM technology for cucurbitaceous vegetable 
crops

 � Validation and promotion of integrated pest management in tomato cropping system 

 � Validation and promotion of selected key pests management practices in mango and guava  

 � IPM under protected cultivation                                                                                                                                                                         

 � Validation and promotion of IPM in different crops with tribal farmers’ participatory mode

 � Promotion of integrated pest management modules under vegetable production system in tribal 
areas of Rajasthan

PULSES

 � Development of IPM strategies for emerging pests of pigeonpea and chickpea

OILSEED CROPS

 � Synthesis, validation and popularization of integrated pest management technology for groundnut 
crop

 � On-farm research and implementation of IPM technology for increasing productivity in mustard 
based cropping system

BIOCONTROL

 � Development and promotion of technologies for on-farm mass production of local strains of 
microbial bioagents in different agro-climatic regions

 � Development and validation of innovative IPM tools and techniques

PrOgramme i
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rice

Validation and promotion of IPM in rice 
based cropping system

Institutional trial 

Validation of IPM in Basmati rice at Tigri 
(Haridwar)

Baseline information

Baseline information collected from selected 
farmers of Tigri (Haridwar, Uttarakhand) revealed 
Tigri   a small village with 18 households and 
population of only 122 people with high literacy 
rate  (80.53%). Basmati rice was grown in 80 ha with 
major area under Pusa 1509 with average yield of 
50q/ha. Bakanae was the major disease followed by 
sheath blight and bacterial leaf blight (BLB). Brown 
plant hopper (BPH) is the major insect pest followed 
by yellow stem borer (YSB) and leaf folder (LF). 
Farmers, in general, treated seeds with fungicides and 
undertook 3-5 sprays of chemical pesticides based 
on the advice of pesticide dealers. Most of the farmers 
applied cartap hydrochloride followed by lambda 
cyhalothrin, imidacloprid, fipronil, chlorpyriphos, 
chlorantraniliprole, mancozeb, tebuconazole and 
propiconazole. Extension personnel from KVK or 
SAU rarely visited and marketing of the produce was 
the major problem in the area. 

Validation of IPM

A trial on validation of IPM in basmati rice was 
conducted in 16 ha with Pusa 1509 at Tigri  village 
in farmers’ participatory mode. Soil samples were 
collected and analysed for availability of N, P, K, 
carbon and micronutrients.  As the pests were same, 
IPM module earlier validated at Bambawad, was 
implemented at Tigri. Important components of the 
modules were:

Growing Sesbania (dhaincha) or mung or urd   
for green manuring (Sesbania was sown by middle 
of May and incorporated in soil at 45-50 days 

during land preparation. In case of mung or urd, 
the crop was incorporated in soil after harvesting), 
soil solarisation for 4 weeks using 50 micron plastic 
sheet in nematode infested pockets prior to nursery, 
seed treatment with carbendazim 12% + mancozeb 
63% WP @ 2.5g /kg seed, seedling root dip in 
Pseudomonas fluorescens-accession KX0113224 (3 X 
1010 CFU; 5 ml/l water), planting 2-3-seedlings/ hill, 
application of 110 N:50 P: 40 K  kg per ha and ZnSO4 
@ 12 kg/ha, installation of pheromone traps (5/ha) 
for YSB monitoring, fixing of straw bundles (20/
ha) for augmentation and conservation of spiders, 
systematic monitoring of insect pests, diseases 
and natural enemies; one release of Trichogramma 
japonicum @100,000/ha in first week of September, 
manual weed management and need based 
application of pesticides (buprofezin @1000 ml /
ha against BPH and spot application of validamycin 
3L @2000 ml/ha against sheath blight  in few fields 
when disease crossed ETL.)

Farmers’ practices (FP) involved no green 
manuring, planting of one seedlings /hill, least 
attention to pest monitoring and injudicious 
application (2-5) of chemical pesticides (Phorate/ 
cartap hydrochloride /monocrotophos/ buprofezin, 
chlorpyriphos, lambda cyhalothrin, tricyclazole, 
hexaconazole, streptocycline,  etc.) on the advice of 
pesticide dealers.

Analysis of soil samples indicated low level of 
nitrogen and potash. Incidence of YSB, leaf folder 

2
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and BPH remained 1.52%, 1.22% and 1.06 nymph 
or adult /hill in IPM compared to 4.17%, 4.40% and 
6.17 nymph or adults/hill in FP, respectively (Table 
1).

Socio-economic studies

Reduction of 25.05% in chemical pesticide 
application and enhancement of paddy yield by 
35.8% and 40.6% in B-C ratio in IPM over FP was 
recorded (Table 2).

Table 2: Economics of IPM and Farmers’ Practices (FP) in 
Basmati rice at Haridwar during 2017

Variables IPM FP

Pesticide sprays no. (a.i. g/ha) 1.67 (730.67) 4.0 (975.2)

Total cost (Rs/ha) 32,797 33,862

Mean yield (q/ha) 73 53.7

Total returns (Rs/ha) 1,67,170 1,23,088

Net returns (Rs/ha) 1,34,373 89,226

Benefit cost ratio 5.09 3.63

Rate of paddy Rs. 2290/- per q

Horizontal spread of IPM in Basmati rice
Efforts for promotion of IPM in cluster of 

six villages in basmati rice (Pusa 1121-90% and 
Sarbati-10%) in Bambawad (Gautam Budh Nagar, 
Uttar Pradesh; N280 36’46.7’’; E0770 33’17.8’’) by 
organizng Farmers’ Field Schools (FFSs) resulted in 
horizontal spread of  IPM in 488 ha  in Bamabwad, 
Aakilpur, Hasanpur, Mahawad, Kudikhera and 
Dujana villagaes. Most of the IPM farmers had 

grown either Sesbania or mung as green manure 
after wheat harvest. YSB, LF, BPH, Bakanae, sheath 
blight and blast were the major pests recorded 
in this area in basmati rice. Soil solarisation was 
carried out by few farmers at Kudikhera village to 
manage nematode and soil borne pests. Based on 
the ETL, about 20% farmers sprayed buprofezin 
or dinotefuran against BPH. A few farmers also 
sprayed tebuconazole, iprobenfos and tricyclazole 
to manage sheath blight.

Table 1: Pest scenario and beneficial in IPM and FP basmati rice fields at Haridwar during 2017

Pests / beneficial Av. Pest incidence  (Range) Statistically significant* in following SMWs

IPM FP P <0.02 P <0.05

Insect pests YSB (% on tiller basis) 1.52 (0-4.35) 4.17 (0.98-9.4) 33 30,32 & 34

LF (% on leaf basis) 1.22 (0-2.52) 4.40 (0.85-10.86) 30 32, 33 & 34

BPH (Nos./hill) 1.06 (0-3.55) 6.17 (0.98-13.23) 30, 32 & 34

Beneficial Spider (Adults/ hill) 2.52 (0.53-4.8) 1.19 (0.12-2.06) 30, 32 & 33 34

Diseases Sheath blight (% ) 1.09 (0-9.42) 3.15 (0-12.6) NS NS

Brown spot (% ) 2.01 (0-14.6) 4.00 (0-11.6) NS NS

Bakanae  (%) 0.75 (0-10) 8.37 (2.5-17.5) 32, 33 &34

*Student t- test

Pest incidence

During the entire crop season, low incidence of 
YSB and LF (below ETL) was recorded in IPM and FP 
fields. Population of BPH crossed the ETL during 40-
42 SMWs and the differences between IPM and FP 
were statistically significant during 37, 39-41 SMWs 
(Fig. 1). Incidence of bakanae, blast and sheath blight 
remained significantly low in IPM compared to FP, 
while population of spiders remained significantly 
high in IPM (Table 3).
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Socio-economic analysis

Socio-economic studies indicated only 0.2 
spray (a.i. 60.1 g/ha) of chemical pesticides in IPM 
as against 2.3 sprays (a.i. 791.2 g/ha) in FP fields. 
Implementation of IPM resulted in 19.7% increase in 
paddy yield over FP fields with higher benefit-cost 
ratio (Table 4).

Table 4: Economics of IPM in basmati rice in cluster of 
villages around Bambawad during 2017

Variables IPM FP

Pesticide sprays no. (a.i. g/ha)* 0.20 (60.1) 2.33 (791.2)

Total cost  of cultivation (Rs/ha) 32,760 38,451

Mean yield (q/ha) 44.12 36.85

Total returns (Rs/ha) 1,38,978 1,10,550

Net returns (Rs/ha) 1,06,218 72,099

Benefit-cost ratio 4.24 2.87

Rate of paddy Rs. 3150/- per q in IPM & Rs.3000/- per q in FP;
*included seed treatment with carbendazim @ a.i.1 g/kg of 
seed;Monitory  gain in IPM over FP Rs.34,119/- per ha; Monitory  
gain in the entire cluster Rs 34,119X488 ha=Rs. 1,66,50,072/-

Pesticide residue analysis in grain samples

Analysis of basmati grain samples from four 
randomly selected IPM fields for pesticide residue 
analysis from Bambawad indicated the presence 
of buprofezin in four samples (range 0.031to 0.061 
mg/kg), dinoterfuran in two samples (0.016 and 
0.047 mg/kg) and tebuconazole, tricyclazole and 
iprobenfos in one sample each (Table 5).

Table 5: Estimation of pesticides residues (mg/kg)  in 
paddy grains

Pesticide Sample 1 Sample 2 Sample 3 Sample 4

Buprofezin 0.055 0.039 0.061 0.031

Dinotefuran 0.016 - 0.047 -

Malathion - Below limit 
of 0.01 
mg/kg

- -

Tebuconazole Below limit 
of  (0.01 
mg/kg)

- 0.028 -

Tricyclazole do - 0.013 -

Iprobenfos - 0.033 - -

Table 3: Pest scenario and beneficials in IPM and FP fields of basmati rice at Bambawad  and adjoining villages 
during 2017

Pests/ beneficial IPM (Range) FP (Range) Statistically significant* (p < 0.02) in following SMWs

Insect pests YSB (% on tiller basis) 0.25 (0.08-0.45) 1.11 (0.48-1.51) 34-40

LF (% on leaf basis) 0.15 (0.05-0.22) 0.39 (0.17-1.36) 34-36, 38,40

BPH (Nos/hill) 4.68 (1.72-12.74) 9.83 (3.73-32.15) 37, 39-41

Disease Bakanae  (%) 0 9.44 (8.0-10.0) 34-42

Sheath blight (%) 0.24 (0.03-1.10) 0.85 (0.41-2.47) 37, 39, 40, 42

Blast (%) 0.05 (0.12-0.16) 0.19 (0.01-0.76) 41, 42

Beneficial Spiders  (Nos/hill) 3.86 (2.98-4.52) 2.08 (1.22-2.95) 34-41

*Student t- test
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II. Collaborative trials with National Rice 
Research Institute (NRRI), Cuttack

On-Farm validation of IPM module in Odisha

On-Farm validation of IPM module in rice (Pooja 
variety) was carried out in 10 ha during Rabi 2017 at 
Nagapur and Basudeipur villages in Khurda district 
of Odisha. Soil analysis indicted 4.66 to 4.93 soil pH ,  
62.22 to 125.6 dSm-1 EC at 250C, 0.45 to 0.61% organic 
carbon and 282.2 to 326.1 kg/ha available nitrogen. 
IPM Module comprised seed treatment with 
carbendazim 50% WP @ 2g/kg seed, row planting 
(20 x 15 cm2), fixing of pheromone traps @ 8 traps /ha 
for monitoring yellow stem borer and routine field 
survey, application of chlorantraniliprole 18.5 SC @ 
150ml ha-1 at 35 DAT and need based application 
of thiamethoxam 25 WG @ 100g ha-1 against BPH, 
and plantomycin 1g/l + copper oxychloride @2g/l 
of water against BLB. Nursery was sown during 
July 3-13, 2017 and transplanting done during July 
28 to August 5, 2017. Farmers’ practices included 
transplanting without recommended spacing, no 
pest monitoring in nursery and main fields and 
application of carbofuran in the main field after 
noticing the damage.

IPM implementation resulted in reduction in the 
incidence of insect pests and diseases with higher 
population of beneficials compared to FP (Fig 2 
and 3). Rice yield was 53 q/ha in IPM as against 41 
q/ha in FP. Chlorantraniliprole was not found toxic 
to oribatid mites and enchytraeids but may pose a 
risk to non-target soil arthropods closely related to 
insects.

On-farm validation of IPM modules at Hazaribagh 
(Jharkhand)

A field trial comprising four IPM modules and a 
check with five replications was conducted using 
Shahbhagi Dhan  variety of rice at Binkarwa  (Churchu 
Block) and Boro Gadha (Katkamsandi Block) in 
farmers’ participatory mode. The details of IPM 
modules were: M0-  farmers’ practice (FP); M1 -Seed 
treatment (MSS) - carbendazim (2g/kg seed) + Pre-
emergence herbicide application (Pendimethaline 
30 EC) + no spray of chemical pesticides; M2- 
Seed treatment with MSS  - carbendazim (2g/
kg seed)   + Pre (Pendimethaline 30 EC) and post 
emergence application of bispyribac sodium 10% 
SC + need based application of tebuconazole 
50% + trifloxystrobin 25% WG and fipronil 5% EC; 
M3- Seed treatment with MSS + Trichoderma (5g/
kg seed) + Pre-emergence herbicide application 
(Pendimethaline 30 EC) + no spray of chemical 
pesticides and M4- Seed treatment with MSS  + 
Trichoderma (5g/kg seed)  + Pre (Pendimethaline 30 
EC) and post emergence application of Bispyribac 
Sodium 10% SC  and need based application of 
tebuconazole 50% + trifloxystrobin 25% WG and 
fipronil 5% EC. The crop was periodically monitored 
for various pests.
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All the four IPM modules (M1, M2, M3 and M4) 
were found significantly superior in managing insect 
pests (dead heart/ white ear head infestation) and 
diseases (leaf blast and neck blast, brown leaf spot 
and false smut) compared to  control (M0). Among 
the four treatments, lowest incidence of insect pests 
and diseases and highest yield was observed in M4 
followed by M2, M3 and M1 modules (Table 6 and 7).

Large-scale implementation of IPM module 
developed by ICAR-NCIPM for basmati rice 
cultivation 

Under the above consultancy project with Tilda 
Hain India Pvt Ltd, IPM strategy in basmati rice was 
implemented in 15,785 acres in Haryana and MP by 
participation of 1436 farmers.

Survey for armyworm in Karnataka 

A team of four experts from various institutes 
and NCIPM conducted survey during the first week 
of November in Davangere and Haveri districts 
(Karnataka) to update the status of armyworm 
damage in maize, finger millet, paddy and other 
crops. Highest damage due to armyworm was 
recorded in Alur followed by Kadaggi, Anaji, 
Billichodu, Kolamagatta regions. Due to infestation, 

Table 6: Incidence of insect pests in Upland Rice in different IPM modules at Hazaribagh, Jharkhand

IPM 
Modules

YSB-Dead heart (%) White ear head (%) Gundhi bug/10 hill % grain 
damage by 

bug

Yield 
(q/ha)

40 DAS 80 DAS % reduction 
over FP

90 DAS % reduction 
over FP

70 DAS 90 DAS %  reduction 
over FP

M0 (FP) 7.30 c* 19.80 d 0.00 9.57d 0.00 12.3 c* 19.95 c 0.00 14.3 18.5 e

M1 6.80 c 12.94 c 34.6 3.10c 67.6 10.45b 13.40 b 32.8 9.1 24.4 d

M2 3.80 a 5.35 a 73.0 1.89a 80.2 5.57 a 6.82 a 65.8 6.3 35.6 b

M3 5.70 b 11.00 b 44.4 2.97c 69.0 9.56 b 12.71 b 36.3 8.2 30.0 c

M4 3.40 a 4.45 a 80.3 1.50a 84.3 5.10 a 6.12 a 69.3 5.2 38.9 a

LSD 5% 0.44 1.18 77.5 0.43 0.39 1.65 2.53

*Figure with same letters in a column are statistically non-significant

Table 7: Incidence of various diseases in upland rice in different IPM modules at Hazaribagh, Jharkhand

IPM 
Modules

% Blast % 
reduction 

over FP

% Neck blast % 
reduction 

over FP

% Brown spot % 
reduction 

over FP

% 
Smut 

% reduction 
over FP

45 DAS 75 
DAS

45 DAS 75 
DAS

45 DAS 75 DAS 100 
DAS

M0 (FP) 7.8 e 14.6 d 0.00 7.8 e 14.6 d 0.00 4.6 d 16.4 d 0.00 5.2 d 0.00

M1 5.6 d 11.3 c 22.6 5.6 d 11.3 c 22.6 2.00 c 8.80 c 46.3 3.3 c 36.5

M2 3.2 b 6.5 a 55.5 3.2 b 6.5 a 55.5 1.00 b 5.8 b 64.6 2.4 ab 53.8

M3 4.5 c 7.5 b 48.6 4.5 c 7.5 b 48.6 1.00 b 6.6 bc 59.7 2.7 b 48.1

M4 2.5 a 5.0 a 65.7 2.5 a 5.0 a 65.7 0.50 a 4.5 a 72.6 1.9 a 63.5

LSD 5% 0.53 0.88 0.53 0.88 0.40 1.75 0.49

*Figure with same letters in a column are statistically non-significant

Field survey 
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the size of the cobs and grain in maize was 
significantly reduced and in many cases, there was 
no grain formation. Invasion of armyworm occurred 
during September 25-28. Infestation was more 
serious in late sown crops compared to early sown 
crops. No larvae of armyworm was recorded except 
dead or infected pupae 4-6 around root zone. A 
few larvae of Chilo partellus were also recorded. 
Monitoring pest situation by engaging field 
scouting and installing pheromone trap/light traps 
were recommended for effective management.

Dynamics of insect pests, natural enemies 
and pathogens with microbials of rice 
based cropping system 

A study was carried out to assess population 
dynamics of soil microbials and pathogens under 
IPM and non-IPM systems at three locations of 
Rukhsana- Karnal (Haryana) in direct seeded rice, 
Bambawad (UP) and Tigri- Haridwar (Uttarakhand) 
in transplanted rice in rice – wheat cropping system.

Population dynamics of Trichoderma in 
Kharif-Rabi 2017-18

Higher population of Trichoderma spp (5.45 
cfu/g 103) were recorded in direct seeded rice 
IPM at Rukhsana compared to transplanted rice 
at Bambawad (5.30 cfu/g 103) and Haridwar (4.10 
cfu/g 103). Though comparatively lower than IPM, 
almost a similar trend was recorded in non IPM 
system. At the time of transplanting, microbial 
count of Trichoderma spp was low across locations 
which however, gradually increased. Maximum 
population of Trichoderma spp was recorded 60 

DAS (July- August) coinciding with transition from 
vegetative phase to reproductive phase. Population 
of Trichoderma spp in rabi wheat crop followed 
almost same trend of rice crop. 

Population dynamics of Fusarium in Kharif-
Rabi 2017-18

Higher number of Fusarium cfu was recorded in 
transplanted rice at Haridwar (11.10 cfu/g 103) and 
Bambawad (10.30 cfu/g 103), lowest at Rukhsana 
(5.45 cfu/g 103) in direct seeded rice IPM during 
July to September. In non-IPM system, maximum 
population was recorded at Bambawad (14 cfu/g 
103) in August followed by Haridwar (13.10 cfu/g 
103) in July and least at Rukhsana (5.60 cfu/g 103) 
in June. In wheat crop, population of Fusarium spp 
was very low compared to population in rice crop in 
both IPM and Non IPM systems. 

Validation and promotion of nematode 
centric IPM in rice and vegetable cops in 
different agro – climatic regions of India

IPM validation in rice was carried out in three 
villages of Chikadakatte (Davangere district), Purle 
and Pillangere (Shimoga distrct), Karnataka in 350 
acres during kharif 2017. Farmers were suggested to 
install pheromone traps for stem borer monitoring, 
release Trichogramma joponicum and give need 
based application of carbendazim for blast, along 
with other IPM interventions. Systematic monitoring 
for insect pests, diseases and nematodes at regular 
intervals were made at Shivamogga and Davanagere 
districts of Karnataka. Regular farmers’ field schools 
were held during the crop season. An average initial 
nematode population of 375 J2/200 cm3 soil and 
20 galls/plant in the paddy  nursery was observed. 
In IPM nursery beds, carbofuran @ 0.3 g a.i./m2 

(10 g/m2), P. fluorescens @ 20 g/m2 were applied 
separately in the nursery beds and to manage 
insect pests, chlorpyriphos @ 2 ml/l or imidacloprid 
@ 1 ml/4 l of water was sprayed.  Carbendazim (1 
g/l) or tricyclozole (0.5 ml/l) were sprayed in nursery 
for managing rice blast disease. These treated 
seedlings were transplanted separately in the main 
field and thereafter IPM module was thrusted and 
observations were made on pests and ICBR ratio 
was calculated.

Armyworm damaged maize cobs
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Table 9: Impact of IPM in rice (MTU-1001), at Pillangiri, 
(Shimoga), Karnataka 

Sl. 
No.

Treatment Galls per 
seedling

Yield 
q/ha

T1 Carbofuran 3G 0.3a.i /m2+40DAT 7.00 61.50

T2 P. fluorescens 2x108 cfu 20g/m2 8.00 56.34

T3 control 24.70 47.30

Application of carbofuran in nursery along with 
field application at 40 DAT recorded less galls and 
higher yield over P. fluorescens treated and control 
fields. 

Impact of validation programme on rice
Farmers were convinced about IPM practices 

with the result enhanced yield up to 14 quintals/
ha, reduction in the number of galls  due to 
Meloidogyne graminicola, reduced incidence of blast 
and stem borer, number of pesticide sprays from 8 
to 2 and reduction in cost of cultivation by 40% was 
observed. 

included three blocks i.e. DSR-IPM with Sesbania 
(Pusa 1121 in 8 ha and Pusa 1509 in 4 ha), DSR-
FP (Pusa 1121 in 0.4 ha) and transplanted rice-FP 
(Pusa 1121 in 0.4 ha). In DSR-IPM block, seeds were 
treated with carbendazim 50 WP (2 g/kg seeds) 
and pendimethalin 30 EC @ 3.3 l/ha was applied 
immediately after sowing and bispyribac sodium 
was applied @ 250 ml/ha 25 DAS in DSR-IPM as 
well as DSR-FP blocks. Trichoderma viride-1% WP 
(multiplex) was applied @ 2.5 kg/ha. Monitoring 
of pest and natural enemies were carried out at 
weekly interval. Pheromone traps were installed @ 
5 traps/ha to monitor YSB moth population. Field 
observations indicated low incidence of insect 
pests and diseases in DSR-IPM in Sesbania block 
compared to DSR-FP and transplanted rice (TPR). 
Brown plant hopper (BPH), leaf folder infestation 
and brown leaf spot disease severity in DSR-IPM 
with Sesbania remained below ETL level whereas 
these pests crossed ETL in DSR-FP and TPR-FP fields. 

A collaborative trial on IPM in DSR was also 
carried out at Siddhangowda village (Koppal district, 
Karnataka) in collaboration with KVK Koppal (UAS, 
Raichur) in 10 ha in farmers’ participatory mode. 
IPM interventions resulted in significant reduction 
in application of chemical pesticides and pest 
incidence of BPH in the region. 

Table 8: Impact of IPM in rice (Jyothi), at Chi-kadadakatte (Davangere), Karnataka

Treatment Tillers per plant Galls/ 20 plants Plant height (cm) Yield q/ha ICBR

Carbofuran 3G 0.3a.i/ m2 and at 
40DAT

18.00 74.00 70.30 64.50 1:5.10

P. fluorescens 2x108 cfu 20g/m2 19.00 83.00 72.50 60.60 1:4.60

control 14.00 174.00 64.00 50.40 -

Synthesis & validation of IPM in direct 
seeded rice

Validation of IPM in direct seeded (DSR) basmati 
rice (Pusa 1121 and Pusa 1509 variety) was carried 
out at Ruksana village, Karnal, Haryana. The trial 

Training programme and critical input distribution at  
Chi-kadadkatte 



12

ANNUAL REPORT  |  2017-18

IPM Interventions

Activity DSR-IPM with Sesbania DSR-FP TPR-FP

Before Sowing Seed treatment with carbendazim @2 g/
kg seed

- -

After sowing Brown manuring with dhaincha @ 20 kg/
ha

- - 

Application of pre-emergence herbicide
pendimethaline @3.3 l/ha at 3 DAS 

Application of pre-emergence 
herbicide pendimethaline@3.3 
l/ha at 3 DAS 

Application of butachlor 50EC@ 
1.25 kg/ha at 3 DAT 

- - One hand weeding

Application of Trichoderma viride 2×106 
cfu/g @ 2.5kg/ha

- -

Installation of pheromone traps (5 trap/
ha for monitoring YSB)

- -

Application of post-emergence 
herbicide bis-pyribac sodium@ 250 ml/
ha 25 DAS

Application of post-emergence 
herbicide bis-pyribac sodium 
@ 0.5kg/ha 25 DAS

Application of cartap hydrochloride 
4% Granules @ 5 kg for stem borer

Application of buprofezin 25%EC@ 800 ml/ha for the management of brown plant hopper 

- - Application of fipronil 5 SC @ 1 l/ha 
for managing stem borer, leaf folder 
etc.

No. of Irrigation 14 14 26 

Table 10: Status of pests and benefecials in basmati rice at Karnal, Haryana during 2017

Treatment YSB (%)  LF  (%) BPH/hill Spiders 
(adults /hill)

Blast 
(%)

Sheath 
Blight (%)

BLB (0-9 
scale)

Brown Leaf 
Spot  (%)

1. DSR-IPM+ Sesbania 1.54 6.17 8.65 37.08 3.85 3.22 0.18 1.98

2. DSR-FP 0.95 5.74 11.18 32.03 0.8 2.56 0 1.28

3. TPR-FP 2.14 8.65 7.33 26.98 0.89 3.28 0.57 1.67

Table 11: Economic of IPM in DSR basmati ricee in Karnal during 2017

Variables DSR-IPM TPR-FP DSR-FP

Pesticide sprays (No.) Four Five Three

Total cost of cultivation (Rs. /ha.) 28085 44358 27710

Mean yield (Q/ha) 56 54.30 50.0

Total returns (Rs./ha) 159600 154755 142500

Net returns (Rs./ha) 131515 110397 114790

B/C ratio 1:5.69 1:5.14 1.97

Rate of paddy Rs. 2650/- per q 
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cotton

Synthesis and validation of IPM strategies 
for emerging pests of cotton

Jind (Haryana)
Field validation trials in farmer-participatory 

mode were conducted in Jind district of Haryana 
to evaluate integrated pest management, non-
pesticidal farmer’s practice and pesticide based 
farmers’ practices during 2017 in Bt cotton Bioseed 
6588 BG II. IPM module consisted of cleaning of 
fields, balanced use of fertilizers, sowing bajra as 
border crop for conservation of natural enemies, 
installation of yellow sticky traps, pheromone 
traps for monitoring and need based spray of 
azadirachtin 1500ppm @ 3 l/ha and flonicamid @ 
200 g/ha. In non-pesticidal farmer practice (FP), 
six sprays of di-ammonium phosphate, urea, zinc 
(2.5kg+2.5kg+0.5kg/100 ls of water) at 15-20 days 
interval was followed while in pesticide based 
farmer’s practice (NIFP), injudicious sprays of 
imidacloprid 17.8 SL, acephate 75 WP, imidacloprid 
17.8 SL + acetamiprid 20 SP, thiamethoxam  25 
WP, chlorantraniliprole 18.5 SC etc. were followed. 
Results indicated marginal increase in incidence 
of sucking pests in FP fields compared to IPM and 
NIFP fields (Table 1). Mean jassid (Amrasca biguttula 
biguttula) population was 3.34 nymphs or adults per 
three leaves in IPM villages, 3.84 in NIFP fields and 
was comparatively higher in pesticide based FP field 
(4.39). Lower whitefly (Bemisia tabaci) population of 
4.9 adults per three leaves was recorded in IPM fields 
as against 5.36 in NIFP fields and 6.06 in pesticide 
based FP fields. 

Among natural enemies, spider population was 
higher viz., 0.66 adults/plant in non-pesticide pest 
management fields and 0.61 in IPM fields compared 
to 0.44 in pesticide based farmers’ practice. Similarly, 
average population of adult coccinellids including 
Coccinella septumpunctata and Menochilus 

sexmaculatus and green lacewing (Chrysoperla 
carnea) was high in non-pesticide FP fields. Mean 
seed cotton yield in IPM field was 17.42 q/ha and 
13.70 in NIFP as against 9.30 q/ha in pesticide based 
farmers’ practice. The benefit cost ratio in IPM fields 
was 3.81 and 3.66 in NIFP fields as against 1.82 in FP 
fields. 

Table 1. Population of insect pests and beneficials in 
cotton at Jind, Haryana during kharif, 2017.

Pest & Beneficials IPM Av. 
(Range)

NIFP Av. 
(Range)

FP Av 
(Range)

Jassid 
3.34+2.62
(0.10-9.80)

3.84+2.54
(0.30-8.30)

4.39+3.92
(0.40-14.50)

Whitefly 
4.90+5.05

(0.50-16.90)
5.36+5.67

(0.00-20.50)
6.06+5.96

(0.90-19.80)

Thrips 
8.62+0.27

(0.00-36.70)
9.29+0.44

(0.00-24.60)
10.61+0.19
(0.00-35.00)

Spider 
0.61+0.28
(0.10-0.90)

0.66±0.33
(0.10-1.10)

0.44±0.27
(0.00-0.80)

Lady bird beetle 
0.45±0.25
(0.13-0.93)

0.50±0.19
(0.15-0.80)

0.13±0.12                              
(0.00-0.43)

Green lacewing 
0.41±0.22
(0.00-0.70)

0.44±0.23
(0.00-0.80)

0.18±0.22
(0.00-0.50)

Perambalur (Tamil Nadu)
Large scale field validation of IPM was conducted 

in collaboration with Hans Roever Krishi Vigyan 
Kendra, Valikandapuram,  Perambalur (Tamil Nadu) 
during kharif season for management of mirid 
bugs Creontiades biseratense and Campylomma 
livida in Bt cotton. Integrated pest management 
strategy (border crop with lucerne + four sprays of 
acepahte 75 WP and azadirachtin 10000 ppm @ 2 
ml/l alternatively at 15 days interval) was validated 
in 10 ha in village Annukur, district Perambalur 
(N11031’68.7’’ E078092’16.5’’), Tamil Nadu was 
compared with farmer’s practice in farmer-
participatory mode using MRC 7918 BG II Bt cotton. 
In farmer’s practice, six sprays were given which 
included two sprays of imidacloprid 17.8 SL, one 

3
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spray each of thiamethoxam 25 WG and fipronil 5 
SC and two sprays of acetamiprid 70 SP. 

Population of mirid bug remained high (2.51 
nymphs or adults/plant) in FP compared to lower 
level (0.28) in IPM fields (Table 2). Population 
(nymph or adults/plant) of jassid Amrasca biguttula 
biguttula, whitefly Bemisia tabaci (adult/plant) 
and thrips Thrips tabaci (nymphs or adult/plant) 
were also low in IPM compared to FP.  Population 
(adult/plant) of beneficial insects, ladybird beetle 
(Coccinella spp.), green lacewing (Chrysoperla 
carnea) and spiders was significantly higher in IPM 
compared to FP. Integrated pest management 
validation in farmer-participatory mode resulted in 
higher yield (16.50 q/ha) in IPM as against 9.02 q/ha 
in FP and benefit- cost ratio was 2.87 in IPM and 1.62 
in farmer’s practice fields.

Table 2: Population of insect-pests and beneficials in 
farmer-participatory mode at Perambalur region.

Pest/
Beneficial

IPM (Av.range) Farmer’s Practice 
(Av.range)

SMWs*

Jassid 2.01 (0.12-4.78) 2.43 (0.05-3.70) 44, 51-52, 
1-2

Whitefly 2.44 (0.28-4.93) 3.19 (0.4-9.2) 44-46, 48-
49, 51-52

Thrips 1.85 (0.03-3.21) 2.10 (0.1-4.9) 44-45

Mirid bugs 0.28 (0.05-0.70) 2.51 (0.8-5.0) 45-47, 50-
52, 1

Lady bird 
beetle 

0.20 (0.03-0.45) 0.13 (0.1-0.6) 44-46, 48-
49, 52, 1-3

Green 
lacewing 

1.05 (0.34-3.42) 0.24 (0.2-0.7) 48-51, 1

Spider 0.57 (0.25-2.43) 0.19 (0.1-1.2) 45, 50, 2

*Student t-test statistically significant (p<0.005) in SMWs

Development, validation and promotion 
of cotton IPM in cotton based cropping 
system with major emphasis on whitefly in 
kinnow growing region

A field trial on development, validation and 
promotion of IPM in cotton in whitefly hot spot of 
Fazilka, Punjab was carried out during crop season 
of 2017-18 in Nihalkheda village (30.230774 N, 
74.116719 E) in farmers’ participatory mode in 42 
acre in two blocks; block I-200 meter away from 
kinnow orchard and block II-adjoining kinnow 
orchard (14 acre). The objective of two blocks was 
to assess the impact of kinnow orchard on whitefly 
population in cotton field adjoining it. 

IPM strategy included timely sowing of 
recommended hybrids, RCH 773 and RCH 776 
during first week of May, installation of yellow sticky 
traps (30x10cm) @ 40 per acre in June, installation of 
pheromone traps for monitoring moth emergence 
of American bollworm, spotted bollworm and 
Spodoptera litura @ 2 traps/ha and pink bollworm (@ 
1 trap per ha, planting border row of bajra/sorghum 
and cowpea to conserve natural enemies, spray of 
azadirachtin 1500 ppm @ 2.5 l/ha during first week 
of July, flonicamid 50 WG (200 g/ha) spray when 
the population of jassid and whitefly approached 
ETL during third week of July, diafenthiuron 50 WP 
(500g/ha) application during first week of August to 
manage thrips above ETL followed by spiromesifen 
240 SC (500 ml/ha) spray during third week of 
August to manage the nymphal population of 
whitefly and four foliar applications of potassium 
nitrate (NPK 13:0:45) @ 2% during flowering to boll 
formation stage. Observations on insects pests viz., 
whitefly (Bemisia tabaci) adults, jassid (Amrasca 
bigutulla bigutulla) nymphs and adults and thrips 
(Thrips tabaci) nymphs and adults were recorded 
per three leaves i.e. top , middle and lower canopy 
of the plant and natural enemies  lady bird beetle 
(adults), lacewing (egg or larvae) and spiders (adults 
or spiderlings) were recorded per plant at weekly 
interval. Observations were also made on foliar 
disease severity.

During whole crop season, population of 
whitefly remained below ETL except few occasions. 
Population of jassid was very high during third week 

Field view of Jind, Haryana, validation trial.
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of July and population of whitefly was significantly 
lower in both the blocks of IPM fields compared to 
Farmers' practice. The mean whitefly population 
(8.37) in IPM field in block I was significantly lower 
than FP (13.77), with highest population recorded 
during 29th SMW (Table 3). Similarly mean whitefly 
population in IPM field in second block (8.46) was 
significantly lower than Farmers’ Practice (12.58) 
with highest population during 29th SMW in IPMK 
and 28th SMW in FPK. The population of jassid and 
thrips was also found significantly lower in IPM fields 
compared to FP fields in both the blocks. Severity of 
Myrothecium leaf spot (Myrothecium roridum) and 
Alternaria leaf spot (Alternaria alternata) was < 20% 
in both IPM and non IPM fields. IPM implementation 
resulted in significant reduction in chemical 
pesticides (>90% reduction in active ingredient 
over FP) application to three sprays in IPM (0.537 kg 
ai/ha) compared to nine sprays (5.625 kg ai/ha) in 
farmers practices fields with higher yield.

IPM validation also resulted in conservation 

of population of natural enemies. Population of 
predators per plant in IPM trial in block I (coccinellids 
0.35, chrysopids 0.36 and spiders 0.29/plant) was 
significantly higher than the farmers practice 
(coccinelids 0.06, chrysopids 0.06 and spiders 0.04/
plant) fields. Similarly, in IPM trial in block II, high 
population of natural enemies compared to farmers 
practice was observed.

Seed cotton yield (Table 4) was significantly 
higher in IPM fields in block I & II (30.83 q/ha and 30 
q/ha) compared to FP in both blocks (25.0 q/ha, 22.5 
q/ha). The net income/ha in IPM trial in both blocks I 
& II (Rs. 91050 and 88150) was high compared to FP 
in both blocks (Rs. 52850 and 45025) with higher B:C 
ratio. Present study revealed that implementation 
of IPM technology in cotton is economically viable, 
profitable and ecologically safer than the existing 
farmers’ practices, where injudicious application of 
pesticides increased the input cost and may pollute 
and harm the natural environment and ecosystem.

Table 3. Population of insect pest and beneficial  insects in cotton in IPM and FP field at Fazilka, Punjab 

Details of Pests/
beneficial

Block I (cotton away from kinnow orchard) Block II (cotton near to Kinnow orchard)

IPM FP SMW * IPM* FP* SMW

Pe
st

s

Whitefly 8.37
(0.47 -29.06)

13.77
(0.5-28.15)

29,31-33,35-43 8.46
(0.28-28.39)

12.58
(0.51-34.61)

24-40, 42-43

Jassid 2.76 (0.26-
16.96)

3.46
(0.12-14.14)

24-29, 31, 34, 36, 
38-42

2.81
(0.16-18.19)

4.36
(0.52-23.89)

24, 26-31, 
35-36, 38-40, 

42-43

Thrips 37.47
(12.08-104.0)

37.66
(13.26-108.7)

27-28, 30-33, 35-36, 
38-39

33.95
(11.18-107.54)

33.43
(4.1-94.63)

27, 29-31, 33, 
35, 37-40

Pr
ed

at
or

s

Lacewing eggs 
or larvae/plant

0.36
(0.05-1.04)

0.06
(0.0-0.33)

28-43 0.33
(0.10-0.55)

0.01
(0.00-0.11)

28-43

Lady bird beetle 
adult/plant

0.35
(0.01-1.39)

0.06
(0-0.39)

29
31-43

0.23
(0.00-0.44)

0.02
(0.00-0.06)

29-43

Spiders/plant 0.29
(0-1.4)

0.04
(0.00-0.18)

30-43 0.17
(0.00-0.49)

0.01
(0.00-0.03)

28-43

*Standard Metrological week (SMW) when differences statistically significant at 5%

Table 4. Economics of IPM in cotton in Nihalkheda at Fazilka (Punjab) during 2017

Variables Block I Block II

IPM FP IPM FP

Chemical pesticides sprays (no.) 3 9 3 9

Pesticide active ingredient (kg/ ha) 0.537 5.625 0.537 6.071

Seed cotton yield (q/ha) 30.83 25.00 30.00 22.5

Gross Income (Rs./ha) 1,54166 1,25,000 1,50,000 1,12,500

Cost of cultivation (Rs./ha) 63116 72150 61850 67475

Net  income (Rs./ha) 91050 52850 88150 45025

BC Ratio 2.44 1.73 2.43 1.67

Market price of seed cotton @  5000/Q
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Survey and surveillance of whitefly in 
cotton in North India 

Four roving surveys were conducted in cotton 
during June-August 2017 in North Zone in Hisar, 
Fatehabad, Jind and Sirsa districts of Haryana; 
Fazilka, Muktsar, Bathinda, and Mansa districts in 
Punjab and two districts of Rajasthan (Hanumangarh 
and Sri-Ganganagar) to monitor whitefly and leaf 
curl incidence. Observations on whitefly (adults per 
3 leaves), thrips and jassid (nymphs/adults per 3 
leaves) and predators per plant were recorded from 
five randomly selected plants/field. GPS coordinates 
of each location and cotton crop stage were also 
recorded. During first week of June 2017, since the 
crop was very young, insect population from whole 
plant was counted and recorded. During first survey, 
whitefly population varied from 0-10 per plant and 
in few fields up to 15% recorded in Hisar, Fatehabad, 
Sirsa and Jind districts of Haryana. However, adult 
whitefly was almost nil at most of the surveyed 
locations in Punjab, due to the heavy rain (20-70 
mm) with storm which washed off whitefly adults. 
Spider, chrysopids and other predators were also 

observed in most of the fields. During second 
survey (5-6 July 2017), high population of jassid (4-
10/ 3 leaves) was recorded in Haryana and Punjab, 
while whitefly population varied from 1-11/ 3 leaves 
at most of the surveyed locations. Third survey (31 
July 2017) in Fazilka and Sirsa revealed whitefly and 
jassid population below ETL. Thrips population was 
high (40-115/ three leaves) and thrips damage was 
noticed at most of the surveyed locations. CLCuD 
(0-1 scale) and Curvularia leaf spot (C. lunata) severity 
was low in few fields. During 4th survey, (18-19 August 
2017), whitefly was below economic threshold level 
(ETL) at most of the surveyed locations except a few 
fields in Mansa district. Jassid and thrips damage 
were also recorded at many locations. Cotton leaf 
curl disease (CLCuD) with 1-3 grade was observed 
in many of the fields in all the districts. Possible 
reasons for high population of whitefly in few fields 
in Punjab could be due to late sowing of susceptible 
hybrids, high dose of nitrogenous fertilizers, use of 
un-recommended spurious pesticides at improper 
timing, neglected fields & growing Bt cotton hybrids 
in/near kinnow orchards. 

Severe infestation by whiteflyField survey
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Horticultural crops

Formulation, validation and promotion of 
adaptable IPM technology for onion crop                                                                              

DOGR, Pune (Maharashtra)

IPM technology for bulb onion crop was validated 
in eight ha covering 10 progressive farming families 
in Wadgaon Sahani during rabi season in Pune 
district (Maharashtra).  IPM interventions included 
were raised bed, seed treatment with  Trichoderma- 
agri. college Pune strain,  maize as barrier crop, need 
based spray of neem oil for thrips,  spinosad 45 SC 
@ 0.12 ml/l and triazole fungicide /tricyclozole 0.1% 
spray for Stemphylium blight and anthracnose. 

Pest status and economics 

Severity up to 35% of Stemphylium blight was 
observed in IPM plots as against 60% in non-IPM 
fields. Thrips was the major insect pest with per 
plant count up to 70 in IPM fields and 110/plant in 
FP fields. IPM technology resulted in reduction of 
chemical pesticide sprays to three in IPM fields and 
higher CBR of 1:2.1 in IPM and 1:1.71  in FP fields 
(Table 1). 

Table 1. Economics of IPM in onion crop in Pune, 
Maharashtra during rabi 2016-17.

Parameter IPM FP

Number of chemical sprays 3 10

Cost of plant protection/sprays (Rs/ha) 6500 14500

Cost of cultivation including plant 
protection (Rs/ha)

165000 175000

Mean total yield (t/ha) 43 37

Marketable yield at harvest (t/ha) 35 30

Gross returns (Rs/ha) 350000* 300000

Net returns (Rs/ha) 185000 125000

CB ratio 1:2.1 1:1.71

Whole sale market rate during rabi: *Price Rs 10000/ton 

Karnal (Haryana)

A non-chemical (organic) IPM and INM onion 
trial was conducted in two acres during 2016-17 in 
village Rambha, Haryana. Interventions  included 
were application of FYM @ 20 t/ha fortified with 
Trichoderma, seed treatment with Trichoderma 
(NCIPM strain); application of neem cake @ 0.75 t, 
application of vermicompost @ 2.5 t/h, Pseudomonas 
(IARA strain) spray at 40 DAT and need based spray 
of spinosad 45 SC @ 75 g a.i./ha and azadirachtin 
based neem @ 5 ml/l. Low but clean & better quality 
produce of 300 q/ha and so lower CBR (1:1.97)  was 
recorded in non-chemical (organic) trial than IPM 
(375 q/ha; 1:3.18) and Farmers’ Practices (355 q/ha; 
1:2.92)  (Table 2)   

Table 2. Pest status and economics in organic onion at  
Karnal, Haryana 

Parameter Organic IPM FP

Thrips/plant 34.0 6.20 14.30

Stemphylium blight (PDI)% 20.4 10.0 12.0

Onion maggot (%) - - 3.5

Predatory spiders/10 plants   2.4 2.0 0.4

Yield (q/ha) 300 375 355

Cultivation cost (Rs/ha) 106375 82475 84975

Gross returns (Rs/ha) 210000 262500 248500

Net returns (Rs/ha) 103625 180025 163525

CBR 1:1.97 1:3.18 1:2.92

Validation and promotion of sustainable 
and adaptable IPM technology for 
cucurbitaceous vegetable crops                                                                              

Cucumber

Karnal (Haryana)

IPM technology for cucumber crop was validated 
in 10 ha area covering twenty five progressive 
farming families in Samora village, Karnal (Haryana). 
The IPM interventions included were seed treatment 

4
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with  Trichoderma (NCIPM strain), spray of neem 
for red pumpkin beetle, use of yellow sticky traps, 
installation of cue lure traps (MAT),  raking of soil for 
exposing fruit fly pupae and need based spray of 
spiromesifen 22.9 OD @ 160 ml/acre and cymoxanil 
8% + mancozeb 68% @ 0.3% for downy mildew. 

Pest status & economics: Red pumpkin beetle 
per plant was marginally higher in non-IPM (3.8) 
fields compared to IPM fields (1.2) (Table 3). Fruit 
fly damage was lower (2%) in IPM fields compared 
to non-IPM fields (5.8%). Thrips population varied 
in IPM (4.2) and FP fields (11.6). Cucumber mosaic 
and downy mildew severity was low in IPM and FP 
fields. Cue lure traps (MAT) helped in trapping large 
number of fruit flies. Adoption of IPM technology 
resulted in reduction in pesticide usage to five 
sprays from nine sprays in Farmers’ field practices. 
Lower yields of 29.6 t/ha in FP fields compared to 
higher yield of 32.1 t/ha were recorded in IPM fields.

Bottle Gourd

Karnal (Haryana)

IPM technology for bottle crop was validated 
in 10 ha area covering twenty-five progressive 
farming families in Padhana village, Karnal, Haryana. 
IPM interventions included were seed treatment 
with  Trichoderma (NCIPM strain) spray of neem 
for red pumpkin beetle, use of yellow sticky traps, 
installation of cue lure traps (MAT),  raking of soil for 
exposing fruit fly pupae and need based spray of 
thiophenate methyl 70 WP & carbendazim 50 WP @ 
2 g/l for anthracnose and Cercospora management.

Pest status & economics: Red pumpkin beetle 
population per plant was marginally lower i.e. 2.0 in 
non-IPM fields compared to IPM fields (3.06) (Table 
4). Fruit fly damage was higher in FP fields (6.5%) as 
against 3.11% in IPM fields. Few (two-three) mirid 
bugs were invariably present. Cercospora severity  
was moderate i.e. 40.8% (PDI) in IPM fields as against 
53.9% in Farmers’ practices fields (FP). Gummy 
disease was recorded in few fields though at low 
level. Cue lure traps (MAT) helped in trapping large 
number of fruit flies. Adoption of IPM technology 
resulted in reduction in pesticide usage to five 
sprays from six sprays in Farmers field practices, 
higher yields (388.2 q/ha) in IPM fields compared 
to lower 243.1 q/ha in non-IPM fields. CB ratio was 
lower in FP fields compared to IPM fields. A new leaf 
spot disease caused by Exserohilum rostratum was 
also observed in few bottle gourd fields. 

IIVR, Varanasi (Uttar Pradesh)

IPM technology for bottle gourd was validated in 
10 ha area covering twenty five progressive farming 
families in Mahagaon, Adalpura and Malhana  
villages in  Varanasi, Deoria and Mirzapur districts 
of Uttar Pradesh. IPM interventions included were 
seed treatment with  Trichoderma (IIVR strain) @ 5 
g/kg,   spray of neem @ 5 ml/l & Bt @ 2 g/l for white 
plume moth, use of yellow sticky traps, installation 
of cue lure traps (MAT) for fruit fly, raking of soil 
for exposing fruit fly pupae and need based spray 
of cymoxanil + mancozeb for downy mildew and 
imidacloprid against mirid bugs. 

Table 3. Pest status and economics of IPM technology in 
cucumber at Karnal, Haryana 

Parameter IPM FP

Red pumpkin beetle (No./plant) 1.2 3.8

Thrips (no/leaf/shoot) 4.2 11.6

Fruit fly (%) 2.0 5.8

Cucumber mosaic virus%s 5.5 10.5

Predatory spiders/10 plants 2.4 0.4

Yield (t/ha) 32.1 29.6

Cultivation cost (Rs/ha) 123817 127595

Gross returns (Rs/ha) 399335 368188

Net returns (Rs/ha) 275518 240593

CBR 1:3.2 1:2.15

Rate of cucumber: Rs 12.44/kg

Fruitfly



19

ANNUAL REPORT  |  2017-18

Pest status & economics: Fruit fly damage 
was higher in FP fields  i.e. 14.18% as against lower  
damage of only 5.57% in IPM fields. White plume 
moth population (larvae/plant) was marginally 
higher   i.e. 7.76 in non-IPM fields compared to IPM 
fields (4.42). The crop was almost free of diseases 
except downy mildew, which was 4.90% in IPM fields 
as against 27.5% severity in non-IPM fields. Gummy 
disease was also observed in few fields. Cue lure traps 
(MAT) helped in trapping large number of fruit flies. 
Adoption of IPM technology significantly impacted 
the pesticide consumption and crop yields (Table 
5).  Root knot nematode was also seen infecting 
bottle gourd in few fields. Reduced pesticide usage 
(four sprays) in IPM fields was recorded as  against 14 
sprays in non-IPM fields. In IPM fields, higher yields of 
2170 kg/ha as against lower yields of  1090 kg/ha in 
FP fields were obtained indicating the effectiveness 
of IPM technology. CBR was also higher (1:2.41) in 
IPM fields as against lower CBR (1:1.11) in FP fields.

Table 4:  Pest status in IPM fields of bottle gourd in Karnal 
(Haryana) and Varanasi (UP)

Pest Karnal, Haryana Varanasi, UP

IPM FP IPM FP

Red pumpkin beetle/
plant

2.00 3.06 - -

Fruit fly (%) 3.11 6.58 5.57 14.18

White plume moth 
(larvae no./plant)

- - 4.42 7.76

Mirid bug (no/plant) 1-2 3-4 4.90 12.75

Cercospora leaf spot 
(PDI)%

40.8 53.9 5.2 18.5

Anthracnose  (PDI)% 12.6 16.2 - -

Downy mildew (PDI)% - - 9.4 27.5

Gummy disease 
incidence (%)

5.1 8.4 - -

Root-knot nematode 
index

- - 1.0 4.06

Table 5:  Economics of IPM and FP in bottle gourd in Karnal 
(Haryana) and Varanasi (UP) 

Pest Karnal, Haryana Varanasi, UP

IPM FP IPM FP

No. of chemical sprays 5 (6) 6 (13) 4 14

Cost of plant protection/ 
sprays (Rs/ha)

7275 11615 12513 21982

Cost of cultivation (Rs/ha) 128612.5 132952.5 108313 117782

Pest Karnal, Haryana Varanasi, UP

IPM FP IPM FP

Mean total yield (kg/ha) 38820 24310 21700 10900

Gross return (Rs/ha) 498782 319366 260400 130800

Net returns (Rs/ha) 370169.5 186413.7 152087 13018

C:B ratio 1:3.87 1:2.40 1:2.41 1:1.11

Rate of bottle gourd: Rs 1200/q (Varanasi); Rs = 1284/- (Karnal) 

Seasonal incidence of fruit fly in bottle gourd

 Cucurbit fruit fly, Bactrocera cucurbitae infesting 
bottle gourd was observed almost throughout the 
period of April, 2017 to March, 2018 in and around 
Varanasi, Uttar Pradesh. The fruit fly population was 
higher during Oct-Nov and April –June months. 
Highest number of fruit fly (119.33 per trap) was 
recorded during 16th SMW (3rd week of April, 2017) 
followed by 43rd SMW (4th Week of October, 2017) 
i.e., 118/trap. 

Validation and promotion of integrated 
pest management in tomato cropping 
system 

An IPM module was synthesized and validated 
in nursery and in main crop of tomato  at 
Sitapur during 2017-18 with focus on nematode 
management. Synthesized IPM module consisted 
of crop rotation with cereal, sesame, mustard and 
marigold to manage nematode infection, removal 
of crop residue/ debris and alternate host, soil 
solarization using transparent polythene sheet (100- 
160 gauge thick) nursery bed for about 15-21 days 
followed by flooding for 10 days, use of Himshikhar 
a well adopted cultivar, raised bed nursery (10 cm) 
to manage damping off, use of 100 mesh nylon 
net in nursery bed to control sucking pest, soil 
mulching for weed and water management, seed 
treatment with T.viride @ 10 g/kg of seed, seedlings 
dip in  P. fluorescens before transplanting @ 5ml/l, 
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spray of neem oil against sucking pest, installation 
of pheromone trap (2/acre), yellow and blue sticky 
trap (12/acre), growing four row of sorghum as 
border crop and marigold and castor as intercrop 
(ecological engineering) to manage nematode and 
to attract natural enemies, erecting bird perches @ 
20/acre to encourage predatory birds King crow, 
common mynah etc., collection and destruction 
of eggs and early stages of larvae, collection and 
destruction of damaged plant parts, handpicking 
the larvae and destruction, on-farm preparation 
and application of botanical pesticide with the help 
of farmers and need based application of pesticides.

Farmers' practice included crop rotation with 
cucurbitaceous crops and indiscriminate use of 
chemical pesticides. Damping off was not seen in 
IPM nursery. Also nursery sown in September and 
transplanted in October invited higher incidence 
of sucking pest and leaf curl while nursery sown 
in mid-October and transplanted in 2nd  week of 
November was found comparatively less affected. 
Hence, altering date of planting was important. 
Initial nematode population recorded was 456/200 
cc soil and 39 galls/ plant in control plot while no 
gall/ plant recorded in IPM. Higher yield (63.2 t/ha), 
net return (Rs. 2,22,990) and B: C ratio (2.43:1) was 
recorded in IPM compared to 53.2 t/ha, Rs 1,76,770 
and B: C ratio 2.24:1 respectively in non-IPM and 
control with yield of 28.7 t/ha, net return Rs. 83,640 
and B: C ratio 1.94:1(Table 6). The adoption of 
integrated pest management technology in tomato 
reduced the number of sprays, increased the natural 
enemies population and yield. Moreover, the cost of 
cultivation was also reduced.

Table 6: Economics of IPM and FP fields of tomato in 
Sitapur district, UP during 2017

 Parameters IPM FP 

Yield (t/ ha) 63.2 53.2

Cost of cultivation (Rs/ha) 1,56,210 1,42,450

Total returns (Rs/ha) 3,79,200 3,19,220

Net returns (Rs/ha) 2,22,990 1,76,770

B:C ratio 2.43:1 2.24:1

No. of chemical pesticide 
applications

5 17

Natural enemies (per m2) 43 11

Sale price@6Rs/kg

Validation and promotion of selected key 
pests management practices in mango 
and guava

Mango
Recently, mango thrips (under identification) 

is reported to cause severe damage in north India. 
Reports suggest that it is present throughout the 
year with abrupt increases during flowering. Thrips 
damages flowers and fruits right from lentil size and 
migrate to tender leaves when fruit skin is tight. It 
was more prevalent in western (Bagpat, Meerut), 
moderate in central (Hardoi, Malihabad, Kanpur) 
but absent in eastern Uttar Pradesh (Barabanki). 
Reports revealed that thrips problem was gradually 
increasing in central Uttar Pradesh but less severe 
compared to western Uttar Pradesh.  Maximum 
population occur during late Feb and March and 
declines in December. However, active adult thrips 
and nymphs were recorded in Meerut at low 
temperature observed during January on tender 
mango leaves. 
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Guava
Despite improved crop technologies, wilt 

continued to be a curse to guava industry with the 
result productivity is low with a marginal increase 
from 11.7 mt/ha in 1991-92 to 13.5 mt/ha in 2016-
17. Exploratory field survey conducted in and 
around major guava belts in Kanpur (Bithur) and 
Kousambi in 2017 (Table 7) indicated that wilt was 
more prevalent in intercropped orchards. Most of 
the farmers opted for seedling plant to avoid wilt 
problem at early stage of the crop.

Table 7: Guava wilt (%) in Kanpur and Kousambi region of 
UP during 2017

Area wilt incidence (% ) Age of orchard (Yrs.)

Bithur ( Kanpur) 25-30 6-8

Imbrahimpura 
nagira 
(Kousambi)

15-20 4-6

Bankerabad 
area (Kousambi)

10-25 8-10

Though reports suggest that wilt normally 
inflicts severe damage in old orchards of > 12-15 
years, however in recent years, 50% mortality is seen 
5th and 6th year of planting in Kanpur and Kousambi 
region. Wilt led to reduced productivity and farmers 
are now shifting to other remunerative crops with 
altered cropping pattern. Soil tilling operation, 
further aggravate the situation. Wilt incidence 
is mostly seen during August to October. Guava 
orchards with complete wilting, partial wilting 
and sudden wilting problem were also recorded. 
According to farmers, bio-agents Aspergillus niger, 
Trichoderma sp., Penicillium citrinum etc.  have shown 
effectiveness at field level and expressed concern 
about non availability of good quality bioagents on 
sustainable basis. 

Inderbala, anthracnose, fruit borer, styler end rot, 
dry rot and fruit fly were also recorded particularly 
during rainy season (Table 8). Styler end rot and 
various kinds of spots on fruits reduce marketability. 
Bark eating caterpillar inflicted damage to most of 
the plants in some fields, which led to drying of top 
twigs. Losses due to fruit fly is high during summer 
and rainy seasons. 

Table 8: Pest Scenario of guava at Kousambi region, UP 
during 2017

Disease/Pest Maximum 
incidence (%)

Age of orchard 
(Yrs)

Dry rot 10 4-12

Styler end rot 15 8-10

Leaf spot 8 4-10

Anthracnose 6 4-6

Bark eating 
caterpillar

80 8-10

Fruit Fly 5 4-12

Leaf damage by thrips

Fruituitlet damage by thrips
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 Some of the recommended practices such as 
pruning, regular orchard sanitation, pit treatment 
with formalin, use of oil cakes and chaubatia paste, 
injection of 0.1% water soluble 8 Quinolinol sulphate 
and intercropping with Curcuma domstica and 
Tagetes erecta are seldom being used by farmers.  
For fruit fly management, trapping technology 
was available but the supply of traps was lacking. 
Recommended resistant root stock technology was 
not in practice as rootstocks were not available. 
Association of nematode in wilt as predisposing 
factor has to be ascertained and worked out. An 
effective IPM technology must be validated and 
demonstrated to manage various pests including 
wilt.

IPM under Protected Cultivation
A project was initiated with the aim to identify 

insect pests, diseases and nematodes in vegetables 
and cut flower under protected cultivation and to 
develop and validate IPM at Jamapur Kalan and 
Aurangabad (Haridwar) in Uttarakhand and Nangli 
and Putthi (Alwar) in Rajasthan. Baseline information 
and major pests infesting/infecting major vegetable 
crops and cut flowers under protected cultivation 
was recorded. 

Root, shoot and soil samples were collected 
from polyhouses to identify the pests. Roots of lab 
tested crops recorded mild to heavy galling caused 
by root-knot nematode Meloidogyne incognita. 
Population density ranged from 0.7- 7.6 J2/g soil in 
all crops including cut flowers. In few polyhouses, 
nematode population was higher than damage 
threshold level (1 J2/g soil). Whitefly was recorded 
as a major problem followed by mites, leaf miner, 
jassids and Spodoptera. In tomato, early blight, 
Fusarium wilt and leaf curl were recorded. High dose 
of carbofuran caused 10% mortality of plant in few 
polyhouses. In some of the polyhouses, 20-25 round 
of pesticide sprays were given in Haridwar region. 
For nematode management in tomato, fallowing, 
soil solarisation, application of Trichoderma at 10 
kg/ha and application of carbofuran @ 1 kg a.i (need 
based) per hectare were recommended. Consortium 
of microbes applied in tomato crop significantly 
increased plant vigour. Soil samples collected 
from poly house of Haridwar yielded Trichoderma 
harzianum which was found effective against 
Fusarium solani, Sclerotium rolfsii and Rhizoctonia 
solani in vitro by dual culture method. 

Bark eating caterpillar damage

Sudden wilting of plant Protected cultivation in tomato



23

ANNUAL REPORT  |  2017-18

Promotion of IPM modules under 
vegetable production system in tribal 
areas of Rajasthan 

Farmers’ Field Schools (FFS)
Four Farmers’ Field Schools (FFS) were organized 

in collaboration with KVK, Navgaon, Rajasthan to 
benefit vegetable growers at Kanor village (Alwar) 
to apprise the importance of raised nursery beds, 
low height poly tunnels and soil solarization for 
managing root-knot nematode in  brinjal and 
tomato. Farmers were also trained to enrich FYM 
with Trichoderma. Low height poly tunnels were 
made available to grow healthy nursery and seeds of  
mustard (DR-2), chickpea (CSJ 515), wheat (Raj 4120) 
and broccoli were provided. Broccoli introduction 
fetched huge profit to farmers.

used in the main field as green manuring before 
transplantation of brinjal and sowing of pulses. 

An increase in the maximum marketable yield up 
to 43% and 66%, respectively, in Pusa Shyamala and 
Pusa Uttam cvs of brinjal was recorded in treatment 
where combined application of FYM enriched bio-
agent Trichoderma harzianum (NCIPM strain) @ 12 
Kg /ha was applied and root dip treatment with 
Pseudomonas fluorescens (NCIPM strain) @ 5ml/l 
(Table 9). 

Table 9: Evaluation of bio-agents under field conditions in 
brinjal.

Treatment Pusa Shyamala  Pusa Uttam

Yield 
(Kg)*

% increase 
over 

control

Yield 
(Kg)*

% increase 
over 

control

FYM+TH 37.56b 33.76 50.29b 48.37

FYM+ TV 32.32c 23.02 39.02c 34.75

FYM + PF (root 
dip)

27.72d 10.25 32.23c 21.01

FYM+TH+PF 
(root dip)

44.05a 43.52 75.17a 66.13

FYM 25.29d 1.74 29.80c 14.56

Control 24.88d 0.0 25.46d 0.0

Mean in each column with different letter differs significantly (P<0.05).

*Marketable yield

TH - Trichoderma harzianum; TV - T. viride; PF -Pseudomonas fluorescens.

In another trial, effect of Rhizobium (IARI 
strain) with Bacillus, Pseudomans, Trichoderma and 
carbendazim on pea, chickpea and lentil production 
was recorded under field conditions. Bio-agents 

Distribution of critical inputs to farmers

Efficacy of bio-agents in brinjal

Distribution of critical inputs
Pheromone traps, lures and yellow sticky traps, 

Trichoderma, tomato (Pusa Rohini), brinjal (Pusa 
Shyamala) and broccoli (Green magic) seeds and 
azadirachtin (1500 ppm) were distributed to IPM 
farmers and one sprayer was provided to village 
Sarpanch to take up spray on community basis in 
vegetables.  

At NCIPM-Rajpur Khurd campus, field trials 
(Complete Randomized Block Design) were 
conducted with plot size of 20 sq m  (5m x 4m) to 
test the efficacy of various components of IPM 
on brinjal (cvs Pusa Uttam and Pusa Shyamla) 
production. In pulses (pea - Pant Pea 44; chickpea – 
GJ-14 and lentil – DPL-62) bio-agents and nitrogen 
fixing bacteria were evaluated. Seeds of brinjal were 
sown on soil solarised raised nursery bed applied 
with FYM enriched with bioagents. Sesbania was 



24

ANNUAL REPORT  |  2017-18

(10g/kg seed) and carbendazim (2g/kg seed) were 
applied as seed treatment. Every 10th raw was sown 
with coriander and tagetes as border crop in chick 
pea trial. Bacillus applied with Rhizobium recorded 
up to 65 and 71 % higher yield in pea and lentil 
(Table 10).  In chickpea, highest (33%) increase was 
recorded with T. viride + Rhizobium followed by T. 
harzianum + Rhizobium (28%). 

Validation and promotion of IPM in 
different crops with tribal farmers’ 
participatory mode
Tribal sub plan activities were implemented in 
Assam, Jharkhand, Karnataka and Sikkim: Tribal 
camps were identified in Assam, Jharkhand, 
Chhattisgarh, Karnataka, Sikkim and Tripura. 
In Assam, Khasi mandarin (Citrus reticulata), is 
commercially grown all over 
the North Eastern Region of 
India. Tribal farmers of this 
region have little knowledge 
on IPM and their mandarin 
orchards are mostly organic 
by default. During the roving 
survey of citrus orchards in 
Assam, Arunachal Pradesh 
and Meghalaya, farmers were 
urged to follow IPM practices 
to improve crop health. A 
field level demonstration of 
IPM practices was conducted 
at different villages in 
Assam, Arunachal  Pradesh 
and Meghalaya.  Forty 

beneficiaries in Tinukia district (Nakongmukh & 
Dholla area) and 25 beneficiaries in Karbi Anglong 
district were directly benefited by this project. 
Besides, > 50 farmers were advised to rejuvenate 
old Khasi mandarin orchards and suggested to 
follow IPM module.

To promote Khasi mandarin orange, Field level 
Demonstration (FLD) of best IPM module of Khasi 
mandarin was carried out in Assam. Citrus Research 
Station (CRS), Tinsukia provided technological 
support. In Jharkhand, in active collaboration with 
ICAR-NRRI-Central Rainfed Upland Rice Research 
Station, Hazaribag, “Validation and promotion of 
IPM in rice crop in Tribal Region of Jharkhand” was 
implemented under farmer’s participatory mode 
covering 75 ha in 3 districts (Hazaribag, Koderma 

Table 10: Effect of bio-agents and rhizobium on pea, chickpea and lentil.

Treatment Pea Cv. PP-44 Chickpea Cv. JG-14 Lentil Cv. DPL-62

Yield (Kg) % increase over 
control

Yield (Kg) % increase  over 
control

Yield (Kg) % increase over 
control

Control 4.45e 0.0 5.68e 0.0 0.58c 0.0

B + Riz 12.88a 65.44 - - 2.03a 71.43

PF+Riz 9.32c 52.25 7.37c 22.79 1.08b 46.29

TH+Riz 10.96b 59.39 7.95b 28.55 1.35b 57.04

TV+Riz - - 8.58a 33.79 - -

Carb+Riz 7.31d 39.12 6.39d 11.1 0.91b 36.26

B-Bacillus; Riz-Rhizobium; PF- Pseudomans fluorescens; TH-Trichoderma harzianum; TV-Trichoderma viride; Carb-Carbendazim 
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Table 11. Incidence of stem borer in Rice 

Varieties IPM Modules Dead Heart (%) 75 DAS White ear head (%) 100 DAS Bugs/10 hill (90 DAS) Yield (q/ha)

Shahbhagi
Dhan

FP 19.9 10.11 21.87 18.2

IPM 5.59 2.20 7.50 39.4

Abhishek FP 17.88 8.15 15.60 (100 DAS) 24.8

IPM 5.10 2.00 4.95 53.5

*data recorded are average of 75 ha area beneficiary farmers

Table 12. Incidence of paddy blast disease in Rice 

Varieties IPM Modules Blast (% Incidence) Neck blast (%) Brown spot (% incidence) False smut (%) Yield (q/ha)

75 DAS 100 DAS 75 DAS 100 DAS

Shahbhagi 
Dhan

FP 15.50 7.90 17.34 6.41 18.2

IPM 5.57 3.11 5.16 2.19 39.4

90 DAS 110 DAS 90 DAS 110 DAS

Abhishek FP 14.45 10.76 16.21 10.87 24.8

IPM 4.10 4.25 4.40 3.65 53.5

*data recorded are average of 75 ha area beneficiary farmers

& Chatra) with 225 beneficiary farmers. Before 
initiation of the programme, farmers were selected 
and baseline survey was done in three major 
cluster villages of three districts. Baseline surveys 
revealed that farmers were unaware about the 
new technology including IPM and often use local 
cultivars with FYM as fertilizers with no chemical 
pesticides. Pre-Kharif training on IPM in rice to the 
selected farmers was carried out  and protocol 
of IPM in rice  was discussed. The demonstration 
on seedling treatment with chemical fungicides/
biopesticides was also done before transplanting 
of rice. Critical IPM inputs were distributed to 
the selected farmers as per schedule during the 
cropping season.

Pest incidence in rice was periodically monitored 
and recorded stem borer, gundhi bug, termite, brown 
leaf spot, blast and false smut from time to time. IPM 
module of seed treatment with Trchoderma spp (1 x 
108 cfu) @5g/kg seed,  soil application of Trichoderma 
enriched FYM (1 x 108 cfu) (@5 kg/m2 in nursery 
bed, soil application of Azotobacter/ Phosphate 
solublizing bacteria/Zinc activators in the main 
paddy field, seedling treatment with Pseudomonas 
fluorescens (1 x 1012 cfu/ml), need based application 
of neem oil/ Monocrotophos/Fipronil & carbendazim 
was superior over farmers practice with higher yield 
(Table 11). Major insect pests and diseases were low 

in IPM module compared to FP. 

In the farmers field, leaf blast and neck blast 
incidence was also significantly lower compared 
to the farmers field (Table 12). More than 60% 
reduction in leaf blast and neck blast incidence have 
been recorded in the IPM field  and significantly 
higher yield was recorded in both the varieties 
used. Similarly, IPM module was able to significantly 
reduce the brown leaf spot and false smut incidence 
with corresponding increase in yield in both varieties 
compared to FP.

Karnataka
In Karnataka,   tribal camps near Sagara taluk 

of Shivamogga district, Yallapura taluk of Uttara 
Kannada and Ponnampet taluk of Kodagu district 
were adopted under this programme. The major 
indigenous tribes are Hasalaru, Siddis, Kadukuruba, 
Jenukuruba and Yeravas. A base line information was 
collected for Kodagu district and based on this, three 
awareness training programmes were conducted to 
tribal farmers on integrated pest management in 
rice and vegetable crops at three locations.  Critical 
IPM inputs were distributed to tribal farmers. At 
Akkemala tribal camp of Ponnampet taluk, 57 tribal 
farmers including 22 tribal women participated 
in the awareness programme. Cultivation aspects 
of black pepper, vegetables, rice and maize and 
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Tribal group Ambassador tribal women

importance of IPM were taught. At Doddaresheme 
tribal camp of Ponnampet taluk, thirty tribal farmers 
participated wherein lecture on agronomic aspects 
of coffee, black pepper and paddy was arranged. 
Critical IPM inputs were distributed to selected 
tribal farmers. At Honnalli tribal camp of Yallapura 
taluk, nearly 70 tribal farmers women attended 
the programme. Importance of integrated pest 
and disease management, rice and horticultural 
crops cultivation, identification of pest and diseases 
and their management and demonstration on 
mushroom cultivation was discussed. 

Tribal farmers were well acquainted with 
mushroom cultivation, integrated farming systems, 
bee keeping, vermicomposting, value addition of 
products and importance of balanced nutrition 
and  protected cultivation. Due to IPM intervention, 
yield enhanced from 15 q to 25 q/ha. Two tribal 
women have been identified as Ambassadors for 
disseminating technical knowledge gained from 

the University to other tribal farmers.

Sikkim 
In Sikkim, a field  demonstration in large 

cardamom was laid out in Samdong in East Sikkim, 
Borong (South Sikkim) and Baluthang in West Sikkim 
in collaboration with Department of Horticulture, 
Sikkim and Spice Board, Sikkim. Jungle clearing 
followed by digging pits of  30 cm x 30 cm x 30 cm, 
planting  suckers procured from disease free healthy 
nurseries during June –July @ 4000 suckers per ha 
were done. Well decomposed cow dung @ 10,000 kg 
+ vermin compost 4000 kg /ha applied at the time 
of planting. Before planting, suckers were treated 
with Pseudomonas fluorescens, applied P. fluorescens 
before monsoon and Trichoderma harzianum after 
monsoon, neem based pesticide applied against 
mealy bugs and others sucking pests and life saving 
irrigation provided during September to March.



27

Pulses

Development of IPM strategies for 
emerging pests of pigeonpea and chickpea 

Erratic rainfall and distribution pattern along 
with change in cropping system led to surge in 
disease and insect pest infestation in pigeonpea 
and chickpea. Hence, IPM strategies to mitigate 
the impact of key diseases of Fusarium wilt, 
Phytophthora and Rhizoctonia in pigeonpea and 
Uromyces in chickpea were evaluated at Gulbarga 
and Anantapur, respectively.  

Pigeonpea: Experiment was carried out in 
pigeonpea to manage major diseases with 12 
treatments, out of which, maximum yield with 
lesser plant mortality was observed in treatment 
consisting of seed treatment with Rhizobium + PSB 
+  carboxin  +  thiram and spray at 45-60 DAS with 
carbendazim + mancozeb. 

Anantapur (AP)
Table 1: Insect pests and Coccinellids in IPM and FP field 
of pigeonpea at Ananthapur, AP during 2017

Insect pests 50% flowering 
stage

Pod development 
stage

IPM FP IPM FP

Helicoverpa (larvae/
plant)

2.1 3.6 4.3 5.1

Spotted pod borer/
plant

7.8 9.1 15.1 23.7

Podfly/25 pods 3.5 2.3 13.5 21.3

Coccinellids/plant 2.1 1.2 3.1 2.3

Installation of  pheromone traps @ 10/ha  for 
Helicoverpa, spraying of neem oil + profenophos 
at 50% flowering stage followed by emamectin 
benzoate @100 g/ha after 1st spraying were major 
interventions in IPM. At 50% flowering, there was 
marginal increase in number of Helicoverpa, spotted 
pod borer and pod fly in FP compared to IPM (Table 1). 

At pod formation stage, it further increased to 
4.3, 15.1 and 13.5, respectively compared to 5.1, 
23.7 and 21.3 in FP. However, coccinellids/plant 
was comparatively more, 2.1 and 3.1, respectively 
during flowering and pod formation stage in IPM 
compared to 1.2 and 2.3/ plant in FP during these 
two stages. Sterility mosaic and Fusarium wilt was > 
5% in FP and IPM with highest recorded in FP of 10.3 
and 6.2%, respectively 

Table 2: Economic analysis of IPM and FP fields of 
pigeonpea at Anantpur, AP during 2017

Particulars 2017-18

IPM FP

Yield (q/ha) 9.21 8.36 

Gross returns (Rs/ha) 49734 45144

Cost of Plant protection (Rs/ha) 4300 5600

Total  cost (Rs/ha) 17500 18800

Net returns (Rs/ha) 32234 26314

C: B ratio 2.84 2.40

In terms of net returns, IPM exhibited higher 
return of Rs. 32,234 compared to Rs. 26,314 in FP 
fields with lower input cost in IPM of Rs 17500 than 
FP fields of Rs 18800 (Table 2).

Chickpea: An experiment was carried out 
on the management of soil borne diseases using 
Trichoderma and P. fluorescens in two cultivars at 
KVK, Anantpur. Demonstration of IPM technology 
was conducted in farmers’ participatory mode in the 
village Nayanavaripalli covering 50 ha validation in 
the above location.

Seed treatment with bio-agent reduced both 
root rot and wilt in both varieties with the result 
crop yield was also increased in bio-agent treated 
plots compared to control (Table 3).

5
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Table 3: Effect of seed treatment of bio-agents on root rot/wilt of chickpea 
Treatment Dry root rot (% incidence) Wilt (% incidence) Yield (q/ha)

NBeg-7 NBeg-9 NBeg-7 NBeg-9 NBeg-7 NBeg-9

Trichoderma harzianum 3.4 3.7 2.8 2.6 18.5 12

Trichoderma viride 3.1 3.3 2.5 2.1 13 13.6

Pseudomonas fluorescens 2.6 2.9 2.4 2.3 12.8 16

Control 4.4 4.1 3.0 3.1 9.6 7.4

Table 4: Status of Helicoverpa and beneficials in IPM and 
FP chickpea fields at Ananthapur, AP

Insect pests/Natural 
enemies

50% flowering 
stage

Pod development 
stage

IPM FP IPM FP

Helicoverpa larvae/
plant

1.2 2.6 3.9 9.5

Coccinellids/plant 0 0 4.1 2.6

Spiders/plant 0 0 5.6 3.1

Seed treatment with Trichoderma, Pseudomonas 
and Rhizobium, border crop with coriander, 
spraying of neem oil @ 2.5 l/ha and profenophos 
@ 1 l/ha followed by spraying of emamectin 
benzoate @ 100 g/ha and chlorantriniprole @ 150 
ml/ha, installation of  pheromone traps @ 10 per 
ha to monitor Helicoverpa were major advisories 
given to farmers apart from not to spray chemicals 
indiscriminately. At 50% flowering stage and pod 
development stage, Helicovrerpa / plant was high 
in FP compared to IPM. It was 9.5 and 3.9 in FP and 
IPM, respectively at pod development stage (Table 

4). Similarly, beneficials of coccinellids and spiders /
plant were almost two times in IPM compared to FP.  
Collar rot did not appear in both FP and IPM fields. 
However, Fusarium wilt increased progressively in 
FP and IPM with higher incidence (9.3%) in FP. Dry 
root incidence was marginally higher in FP (5.6%) 
compared to IPM (4.1%)

Table 5: Economic analysis for chickpea for the year  
2017-18 

Particulars IPM FP

Yield (q/ha) 9.5 7.8

Gross return (Rs/ha) 33250 27300

Cost of plant protection (Rs/ha) 5100 5300

Total  cost (Rs/ha) 19460 19660

Net return (Rs/ha) 13790 7640

C: B ratio 1.7 1.3

In terms of net return, IPM exhibited higher 
return of Rs. 13790/ha compared to 7640 in FP fields 
(Table 5). 

Seed treatment demonstrations at Anantpur
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Synthesis, validation and popularization of 
integrated pest management technology 
for groundnut crop

A location specific IPM technology for the 
management of key biotic stresses of groundnut 
in Anantapur and Kadiri (Andhra Pradesh) and 
Junagarh (Gujarat) was synthesized, refined and 
validated. The key biotic stresses of Anantapur and 
Kadiri were leaf miner, thrips, collar rot, PSND and 
late leaf spot. At Junagarh, thrips, jassids, collar rot, 
stem rot and early and late leaf spot were important. 
At Junagarh, IPM intervention consisted of deep 
summer ploughing, soil solarisation, border crop 
with 3-4 rows of bajra and castor as trap crop @ 
250 g seeds per ha, seed treatment with mancozeb 
3g/kg seed + imidacloprid 600 FS @ 1 ml/kg seed 
and  Rhizobium @ 625 g/ha seed, application of 
Trichoderma ( local strain) enriched FYM @ 50kg 
FYM with 4 kg Trichoderma/ha, 20 days prior sowing 
in seed furrow,  installation of pheromone trap for 
mass trapping @ 25 traps/ha each for Helicoverpa 
and Spodoptera, hand picking and destroying of 
egg masses/ gregarious larvae, NSKE @ 5% at 20-
30 DAS, difenconazole 1 ml/l when ELS/LLS/rust 
scores cross 3 rating scale, avoiding drought at pod 
maturity time, harvesting at right maturity, sorting 
of diseased/infected seeds,  avoiding mixing of 
collected pods with handpicked pods, drying of 
pods to below 9% moisture content and storing in 
dry place. 

Location: Directorate of Groundnut 
Research, Junagadh, Gujarat

Weekly observations were recorded on 
incidence of disease and insect-pests during 
both crop seasons of Kharif and rabi-summer. 
Synthesized IPM modules significantly reduced 
disease and insect-pest incidence and enhanced 
the yield over farmer practices (FP) fields (Table 1). 
Early leaf spot (ELS) index ranged from 2.8 to 4.7 
maximum being in Farmer Practice (FP). Similar 
trends were recorded for late leaf spot (LLS). 
Percent incidence of stem rot was significantly 
higher (13%) in FP compared to IPM module (3.9%). 
During Rabi-summer, Alternaria disease severity 
was highest in farmer practice (4.42) and lowest 
in IPM module (3.9). Population of thrips and leaf 
hoppers varied significantly. Lowest population 
(1.7 thrips/plant) was recorded in IPM fields 
while highest in farmer practice (2.7 thrips/plant) 
fields. Leaf hopper population was significantly 
higher in farmers practice (4 leaf hoppers/plant) 
compared to IPM fields (2). Highest pod yield was 
obtained in IPM module (1442 kg ha-1) and lowest 
in FP (1082 kg ha-1). Also, fodder yield was recorded 
maximum (3370 kg ha-1) in IPM and minimum (2970 
kg ha-1) in FP module.

Table 1. Effect of IPM on pest scenario in groundnut during 2017

Treatment Foliar disease severity 
(1-9 Scale)

Stem rot 
incidence (%)

Alternaria blight  
(1-9 Scale)

Thrips/
plant

Leaf 
hoppers 

/plant

Pod yield 
kg ha-1

Fodder
yield Q ha-1

ELS* LLS* Rust

FP 4.7 2.0 1.0 13 4.4 2.7 4.0 1082 2970

IPM 2.8 1.0 1.0 3.9 3 1.7 2.0 1442 3370

*ELS- Early leaf spot; LLS- Late Leaf Spot

6



30

ANNUAL REPORT  |  2017-18

Location: Acharya N.G. Ranga Agricultural 
University, ARS, Kadiri (AP)

During kharif  2017, a trial on validation of  
integrated pest management technology for 
groundnut crop was conducted in five farmers’ fields 
at five villages in Kadiri, AP using TMV 2 and Kadiri 
6 varieties. IPM module consisted of seed treatment 
with imidacloprid17.8 SL @ 2 ml/kg-1 + dithane 
M-45 75% WP @ 3 g kg-1 seed, soil application of 
FYM (100 kg) based Trichoderma viride (local strain) 
@  5 kg ha-1, pheromone trap @ 4 ha-1for Spodoptera 
and sticky traps @ 4 ha-1for thrips and leaf hopper, 
border crop with jowar/bajra, trap crop with cowpea 
and castor, inter crop with redgram 11:1 ratio, need 
based application of NSKE 5% or neem oil 5% at 30 
DAS and novaluron10% EC @ 1 ml/l at 45-50 DAS 
and spraying hexaconazole 5% SC(1 ml L-1) 70 days 
after sowing,

In general, the incidence of root grub, red hairy 
caterpillar and Helicoverpa were very low in farmers’ 
fields. IPM followed fields recorded less leaf damage 
by thrips (12.79%), leaf hopper (12.88%), leaf miner 
(9.62%) and Spodoptera litura (15.04%) compared 
to farmers’ practice fields (Table 2).  Differences of 

sucking pest damage in IPM and farmer practice 
fields was due to adoption of seed treatment 
with imidacloprid @2.0 ml/kg seed and growing 
border crop with jowar.  Groundnut inter crop with 
redgram, trap crop with cowpea and castor reduced 
defoliators’ damage in IPM practice fields compared 
to farmers practice. Incidence of collar rot ranged 
from 0.2 to 1.0% in IPM plots of different villages, 
while collar rot incidence ranged from 0.8 to 2.4% 
by adopting farmer practice in different villages. 
Similarly, incidence of other diseases was low in IPM 
plots. 

Maximum male moth catches of S. litura (92 & 99/
traps/week) was recorded at 33rd and 45th

 
std weeks. 

Neem oil 5% spray at 45 DAS and novaluron @1.0 
ml/l at 60 DAS in IPM plot protected the crop  from 
damage of leaf miner and defoliators.  Maximum 
thrips catches (189/trap/week) was recorded at 35th 

and 44th std weeks and maximum leaf hopper (123/
trap/week) catches recorded at 34th and 38th std 
weeks. High yields were recorded in IPM plot than 
farmers practice plot (Table 3). Similarly, B: C ratio 
was high in IPM module than farmers practice plot. 

IPM module Farmer’s Practice

Table 2. Pest scenario in IPM and non –IPM groundnut fields during kharif, 2017.

(% mean leaf damage)

Thrips damage Leaf hopper Spodoptera litura Leaf miner 

IPM FP IPM FP IPM FP IPM FP

12.79 39.12 12.88 36.46 15.04 46.08 9.62 28.61

Collar rot (%) Dry root rot (%) Stem rot (%) Peanut stem necrosis %

0.5 1.5 2.6 7.1 3.5 8.5 1.4 5.4



31

ANNUAL REPORT  |  2017-18

On - farm research and implementation of 
IPM technology for increasing productivity 
in mustard based cropping system

An IPM trial was initiated at Bawal (Rewari, 
Haryana) and Navgaon (Alwar, Rajasthan) in mustard 
crop during 2017-18. Baseline information collected 
indicated Sclerotinia rot (Sclerotinia sclerotiorum), 
broomrape weed (Orobanche aegyptica), painted 
bug (Bagrada hilaris) and aphid (Lipaphis erysimi) as 
major pest constraints in mustard.  Two experiments 
were carried out to manage these constraints in 
completely randomized block design in plots 5x5 
m using recommended package of practices at 
Regional Research Station, Bawal. First experiment 
included three main treatments to manage painted 
bug i.e. control (no seed treatment, no foliar spray, 
T1), seed treatment with imidacloprid 70WS @ 7 
ml / kg, T2  and foliar spray of malathion 50EC @ 
1ml / l of water, T3 and to manage aphid when 
crossed the ETL, three more treatments were 
included i.e. control (no foliar spray, T1), foliar spray 
of thiamethoxam 25WG @ 0.1g / l of water, T2 and 
foliar spray of dimethoate 30EC @ 1ml / l of water, 
T3. Minimum plant mortality (2.75%) due to painted 
bug and maximum yield (2595 kg/ha) was recorded 

in treatment T2 (seed treatment with imidacloprid 
70WS @ 7 ml / l of water) (Table 4). Treatment T3 of 
foliar spray of malathion 50 EC was found inferior to 
T2. Since aphid did not appear, second combination 
of treatment were not applied and compared.

Table 4: Painted bug management of Indian mustard at 
Bawal, Haryana during 2017-18

Treatment Plant mortality (%) Yield (kg /ha)

T1 15.92 2417

T2 2.75 2595

T3 5.70 2489

CD(P=0.05) 1.49 0.89

An experiment for the management of 
important diseases  of mustard  comprised three 
treatments viz; control, T1; seed treatment with 
carbendazim 50WP @ 1 g a.i. /kg followed by foliar 
spray of carbendazim @ 1 g a.i. / l of water at 60 
days after sowing  (DAS), T2 (existing recommended 
practice of Haryana state); soil incorporation of 
Trichoderma viride (NCIPM strain) and foliar spray of 
freshly prepared aqueous garlic bulb extract 2% w/v, 
T3. Treatment (T3) was found significantly superior to 
other treatments in reducing important diseases of 
Indian mustard (Table 5).

Table 3. Yield and economics of groundnut in IPM and non IPM fields at Kadiri division 

Pod yield kg ha-1 Haulm yield kg ha-1 Red gram yield in G’nut pod 
equivalents kg ha-1

Cost of cultivation 
(Rs/ha)

IPM FP IPM FP IPM FP IPM FP

1704 983 2411 1563 99 52 28000 16476

*Total yield (kg ha-1) Cost of cultivation (Rs ha-1) Net Returns (Rs) B:C Ratio

1704 983 28000 16476 48671 27768 1:1.73 1:1.68

Cost of groundnut pods Rs.4300/Q      #Cost of Red gram Rs.12000/Q ;  * Total yield kg/ha includes pod yield + haulm yield + redgram yield

Programme on importance of IPM technologies Sclerotinia leaf rot   
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Table 5. Management of important diseases  of Indian 
mustard at Bawal, Haryana

Treatment Stem rot 
incidence 

(%)

White 
rust (% 

severity)

Alternaria 
leaf spot (% 

severity)

Yield 
(kg/ha)

T1 11.6 (19.9) 35.0 
(36.3)

32.8 (35.0) 2296

T2 7.7 (16.1) 32.8 
(34.9)

29.4 (32.9) 2367

T3 5.0 (12.9) 30.1 
(33.3)

27.4 (31.6) 2439

CD (0.05) 1.3 1.5  1.4 NS

Figures in parenthesis are angular transformed values

At Navgaon, Alwar an experiment to manage 
broomrape  was  undertaken with three treatments 
i.e. crop rotation with pearl-millet, (T1); post 
emergence application of glyphosate 41% SL at 30 
and 55 days after sowing @ 0.2 g  / l of water, (T2) 
and third being control T3 (crop rotation of guar-
mustard). Recommended IPM package was also 
followed in all the treatments. Post emergence 
application of glyphosate 41SL at 30 and 55 days 
after sowing @ 0.2g /l of water was found superior 
which reduced broomrape weed by 85% over 
control and increased the yield by 41% (Table 6). 
Treatment T1 was found less effective.

Table 6: Management of broomrape weed in Indian 
mustard at Alwar, Rajasthan 

Treatment Reduction over 
control (%)

Yield (kg/ha)

T1 5.4 1250

T2 85.4 1825

T3 - 1275

Breeding climate resilient high yielding 
rapeseed-mustard varieties & hybrids with 
enhanced quality (IARI Project, Co-PI)

Screening of Brassica Germplasm AVT-I and AVT-
II strains was carried out under natural epiphytotic 
conditions at IARI, New Delhi. Six entries viz., SBG-
17-13, 17, 18, 36, 40 and 41 showed resistance to 
white rust and Alternaria blight.

Broomrape incidence at Navgaon, Alwar, Rajasthan
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Development and promotion of 
Technologies for on farm mass production 
of local strains of microbial bio-agents in 
different agro-climatic regions

Mass production of microbial bio-agents
In order to address the issue of timely availability 

and quality of bio-agents, a novel methodology 
was developed for on-farm production of these 
biocontrol agents. Ensuring the availability of live 
inoculum of bio-agents at household level while 
multiplying the bio-agents remained the matter 
of concern. This was addressed by providing live 
spore preserved in liquid medium in an ampule. 
This involved propagation of sufficient quantity of 
spores, its harvesting, preparation of spore stock 
solution and ampuling for liquid preservation for 
long time storage and need based use. A Hydrophilic-
Lipophilic Balanced (HLB) liquid preservative 
consisting of five components for spore storage was 
developed for the bio-agents. The spores stored in 
the HL balanced preservative, remain viable > six 
months (Table 1) at ambient temperature which 
could be used by end users while mass multiplying 
the bio-agent.

Table 1: Shelf life of bio-agents in terms of CFU counts /ml 
in HL balanced preservative

S.No Bio-agents Standard months

1 3 6 7

1. T. harzianum 2 x 1012 2 x 1011 2 x 1010 2 x 109

2. B. bassiana 2 x 1011 2 x 1011 2 x 109 2 x 109

3. M. anisopliae 2 x 1010 2 x 1010 2 x 109 2 x 109

The process of multiplication of bio-agents on 
substrates preferably sorghum using preserved 
spore solution was standardized. This process 
consisted of preparation of substrate, its filling 
in polybags, cooker based sterilization, flame 
and syringe method of inoculation and then 
incubation for multiplication. Once ready, the 
product could be used as spray or as per target 
and need. The final products obtained thus, were 
found superior to market available materials at 
lower investment. Several demonstrations for on-
farm mass production of above bio-agents were 
delivered in selected villages under the project and 
also in MGMG programmes. The process of mass 
multiplication using above described methodology 
was evaluated in farmers set up in 18 different 
villages by 18 farmers was highly successful. 

Development and validation of innovative 
IPM tools and techniques

Refinement, fabrication of insect light trap 
models and its demonstration in different 
crops 

Refinement of the insect light trap was carried 
out and new models were fabricated on need basis. 
To increase the working efficiency of light trap, insect 
collecting filter chamber made of different sizes and 

T. harzianum                      B. bassiana                              M. anisopliae
Bioagents in liquid  preservative

7
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shapes were upgraded. Field demonstrations of 
improved insect light traps were given in villages of 
Sonipat, Haryana and Muzaffarnagar, U.P in farmers’ 
participatory mode. Working principle, mode of 
operation, installation, precautions and benefits 
of the technology were conveyed to the farmers 
through awareness program. 

beneficial insect conservation and provisions to 
increase durability and efficiency of insect catch 
in sex-pheromone traps was attempted and 
encouraging results were obtained which shall be 
further studied in due course of time. Frontline 
demonstrations were conducted with farmer 
interest groups. Feedback support was also obtained 
to further up-scale the technology i.e., solar-based 
models designing and fabrication was done. A TV 
talk on improved light trap was also delivered. For 
dissemination of the technologies, participation in 
Interface meetings and exhibition programme has 
also been done from time to time. 

Technologies Offered for commercialization

Technology Purpose

Aerial Insect Trap For sampling air borne aphids

 Ultra violet chamber for 
Corcyra eggs sterilization

For sterilization of Corcyra egg in 
insect bio-control lab. 

Improved insect 
(Corcyra) rearing cages

For rearing of rice meal moth, 
Corcyra in insect bio-control

Egg cleaning device For cleaning Corcyra egg from 
insect scales, dust etc.

Light trap safer to beneficial insects- with the improved filter chamber

Demonstration and validation of light trap 
Attempts were made for the development and 

establishment of a model village for demonstration 
of newly invented insect light traps in Rasoolpur 
Jatan village, Muzaffarnagar, U.P. during kharif 
season 2017.  In IPM plots, newly designed insect 
light trap @ one trap/ha was installed while in 
control plots farmers applied chemical pesticides 
profenofos 40 EC and cypermethrin 4 EC. Besides 
hemipteran and Lepidopteran insects belonging to 
Coleoptera, Hymenoptera, Dermaptera, Dictyoptera 
although low in number were also found trapped in 
the improved light trap. A large number of insects 
having smaller and narrow body size had been 
found escaping /filtered out from insect light trap. 
Light trap as a pest monitoring tool gave timely 
information on attack by stem borer and brown 
plant hopper on paddy crop. 

In all, 50.4 to 93.8% insects were saved from 
mortality in the improved insect light trap in the 
sugarcane agro-ecosystem during crop season of 
2017. A total of 8071 moths of lepidopteran insects 
were trapped in the light trap during second week 
of March to second week of October, 2017. 

Designing and fabrication of device for 
preventing climbing of pests, insect trapping,  UV chamber for Corcyra eggs sterilization
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Development of database on major pests and electronic networking

Project:
 � Crop pest surveillance and advisory project (CROPSAP) 2017-18 for soybean, cotton, rice, 

pigeonpea and chickpea in Maharashtra

 � Implementation of e-pest surveillance and pest management advisory for fruit crops in 
Maharashtra (2017-18)

 � Development of mobile-based pest management information system for Selected 
Vegetable Crops (Brinjal and Tomato): PMIS 2.0

 � ICT based pest surveillance and management through advisory system for rice in Tripura 
Region (NEH), India

 � ICT based pest surveillance and advisory services for rice in Raisen district of Madhya 
Pradesh

 � Decision Support System for Mango for different Agro-Climatic zones of India

Programme: II



36

ANNUAL REPORT  |  2017-18

Crop pest surveillance and advisory 
project (CROPSAP) 2017-18 for soybean, 
cotton, rice, pigeonpea and chickpea in 
Maharashtra

Area of operation
During 2017-18, mobile-based CROPSAP was 

implemented in five crops viz., soybean, cotton, rice, 
pigeonpea and chickpea in 127.24 lakh hectares in 
Maharashtra.

Pest scenario: Soybean 
Spodoptera litura larvae were observed 

above ETL on 474 occasions during 2017 with 
Nanded>Amravati> Akola >Jalna>Washim>Beed 
recording relatively higher frequency. Pest status 
of semilooper (Chrysodeixis acuta) on a spatial 
scale was of the order: Washim> Jalna>Amravati 
>Buldana>Nanded (Fig. 1). Helicoverpa armigera 
larval infestation was lesser over S. litura and C.acuta 
with Solapur, Jalna and Buldhana recording above 
ETL status. Girdle beetle (Obereopsis brevis) damage 
was insignificant during 2017. 

Pest scenario: Cotton 
Among sap feeders, whitefly was dominant 

over thrips in 2017. Whitefly occurred  above ETL 
in Akola district of Amravati division. Beed, Washim 
and Jalna district had thrips status above ETL on a 
fewer occasions.  Earias spp. recorded at Jalna , Beed 
and Jalgaon districts required pest management 
interventions. American and spotted bollworm 
were highest at jalna followed by Jalgaon (Fig. 3) 
S.litura attained pest status over larger area at Jalna, 
Beed and Jalgaon although Akola, Nandurbar and 
Aurangabad districts had also above ETL situations 
(Fig. 4). Pink bollworm (Pectinophora gossypiella) 
was severe across the State with Yeotmal, Akola, 
Beed, Jalna, Nanded, Aurangabad and Parbhani 
districts recording relatively higher damage over 
other places.

S.litura and H.armigera above ETLs were seen 
from July –September with peak recorded during 
August although the former dominated the later 
(Fig. 2). Semilooper attained pest status between 
August and September. Increasing pest status of S. 
litura during 2017 over 2010-16 was observed. Pest 
status of H.armigera increased in 2016 over 2010-15. 
Semilooper had increasing ETL status during 2016 
& 2017. 
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H. armigera and Earias spp. had peak period 
during August and September and critical time 
for management in 2017 (Fig. 5). S. litura occurred 
in cotton from July  till October with August peak 
similar to its occurrence on soybean. Pink bollworm 
also had simultaneous  occurrence with H.armigera 
and Earias spp (Fig. 6) with higher infestations levels 
over other bollworms from August till crop harvest 
(Fig. 7).

Pest scenario: Rice
Oviposition by yellow stem borer (YSB), 

Scirpophaga incertulas was high and above economic 
threshold levels at Gadchiroli, Chandrapur and 
Bhandara on 60, 22 and 20 occasions respectively. 
However, damage was very low (Fig. 8). 

Blue beetle (Leptispa pygmaea) damage was 
observed at Chandrapur on 30 occasions. Gondiya, 
Nagpur and Nasik also had occasional blue beetle 
(L. pygmaea)   ETL status. Gadchiroli had both leaf 
folder and hopper infestation on several occasions 

greater than ETL. Bhandara had also considerable 
hopper infestations. Bhandara and Gadchiroli had 
higher blast severity over bacterial leaf blight and 
the reverse situation noticed at Nagpur (Fig. 9). 

Pest scenario: Pigeonpea
Bhandara > Gondiya > Beed > Yeotmal > 

Chandrapur had H.armigera 35-120 ETL occasions in 
2017 (Fig. 10).  Solapur, Jalna, Nanded and Chandrapur 
witnessed plume moth > ETL sporadically. Leaf 
webbing due to Grapholita and Maruca were 
greater than ETL > 100 occasions at Akola, Amravati, 

Yeotmal, Chandrapur and Gondiya districts also 
had leaf webbing>ETL. Pod fly damage was higher 
at Bhandara >Solapur>Akola> Nanded>Gondiya 
districts. Dhule, Jalna, Aurangabad, Amravati and 
Nagpur districts had moderate infestations of pod 
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Table 1: Overview of HORTSAP in Maharashtra during 2017-18

S. No. Crop Area (ha) District No of villages No. of advisories issued

1. Pomegranate 87981 8 1908 757

2. Banana 27460 5   227 656

3. Santra (Nagpur mandarin) 74,218 5   616 634

4. Sweet Orange 31823 2   136 1065

5. Sapota 2,116 1.     27    12

6. Mango 86276 7 1502 1975

Total 3,09,874 28 4416 5099

fly, incidence and damage due to H. armigera, 
leaf webbers (Grapholita & Maruca) and podfly 
(Melanagromyza obtusa) and hence pod damage 
was high during 2017 compared to 2016.

Pest scenario: Chickpea   
Solapur district had two times higher infestations 

due to H.armigera in Ahmednagar, Latur and 
Bhandara districts (Fig. 11). Wilting of plants was 
higher across districts of Amaravati. 

Pest management advisories
Cotton had the highest (>8500 nos) number 

of advisories followed by rice and chickpea during 
2017. Amravati division had the highest advisories 
on pest management issued over other divisions 
for soybean, cotton, pigeonpea and chickpea 
crops. Thane division had highest number of 
advisories issued for rice. Number of advisories 
irrespective of area under target crops was order 
Amravati>Nagpur> Latur>Thane>Aurangabad. 

Implementation of e-pest surveillance and 
pest management advisory for fruit crops 
in Maharashtra (2017-18)

The area under e-pest surveillance was stretched 
to 28 districts covering 3,09,874 ha, for six crops viz.,  
pomogranate, banana, Nagpur mandarin, sweet 

orange, sapota and mango. Implementation of IPM 
strategy was facilitated through linkage between 
SAUs  and ICAR institutes and State Department 
of Horticulture. Six trainings to field staff were 
organized in various fruit crops on identification 
of pests, village registration, data recording, data 
approval and entry to NCIPM server at different 
places (Table 1). In all, 5099 no of advisories were 
issued to farmers for timely application of pest 
management options. Since 2011 to 2015, the 
productivity (mt/ha) of mango increased by 597%, 
banana - 3.91%, pomogranate - 55.16%, orange 
mandarain - 74.10%, sweet orange - 44.17% and 
sapota - 121.52%.

Varied levels of infestation by insect-pests and 
diseases in six fruit crops were recorded in various 
districts and villages. In banana, economic threshold 
levels for thrips crossed two times in Jalgaon district 
while leaf spot crossed ETL 25, 56, 3, 2 and 43 times 
in Hingoli, Jalgaon, Nanded, Akola, and Solapur 
districts, respectively. In mango, population of 
hoppers, thrips (fruit damage) and thrips (per shoot/
panicle/plant) was below ETL in all the districts from 
Nov 2017-March 2018. Anthracnose incidence was 
also below ETL. Economic threshold level for thrips 
(% fruits affected) crossed two times in pomogranate 
in Solapur district while, economic threshold level for 
thrips (% twigs affected) crossed 1, 8, 1 and 104 times 
in Ahemadnagar, Aurangabad, Sangli and Solapur 
districts, respectively. Wilt incidence was below ETL 
in all the districts. In Nagpur Mandarin, incidence 
of fruit sucking moth was below ETL in all the 
districts. ETL for leaf miner crossed 13 and 14 times 
for Amravati and Vardha districts, respectively, while 
ETL for mites (leaves) crossed 1,2 and 48 times for 
Amravati, Nagpur and Vardha districts, respectively. 
For Phytophthora disease, ETL crossed 4 and 195 
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times in Amravati and Vardha districts, respectively. 
For bark eating caterpillar, population crossed ETL 
7, 26 and 76 times in Amravati, Nagpur and Vardha 
districts, respectively. Incidence of bud borer in 
Sapota was noticed throughout but at low infestation 
and its ETL (% bud infected) crossed four times only 
in Palghar district. Population of fruit sucking moth 
in sweet orange was below ETL in all the districts. 
Population of leaf miner and Phytophthora incidence 
crossed ETL only once for Aurangabad district. In 
Jalna district, bark eating caterpillar incidence was 
high and its population crossed ETL 41 times during 
Nov 2017 to March 2018.

Development of mobile based pest 
management information system for 
Selected Vegetable Crops (Brinjal and 
Tomato): PMIS 2.0

In last one decade,  Mobile technology 
has quickly become the most common way of 
transmitting information and services in the country. 
Mobile phones have many key advantages and  
there has been a global explosion in the number 
of mobile apps even in agriculture facilitated by 
mobile networks.  

Vegetables crops are normally affected by 
many pests causing significant yield loss despite 
large quantity of pesticide used. Pest identification 
& selection of appropriate management practice 
are important aspects of pest management. Both 
extension workers and farmers rely on plant 
protection experts for pest identification and 
its management. To instantly provide  correct 
information/knowledge efforts were made 
to develop user friendly mobile apps for pest 
management in brinjal crop. 

On the basis of domain expert consultation and 
user requirement analysis, generic user-friendly 
interface and knowledge base for app were designed 
and devloped using Eclipse and SQlite technologies, 
respectively. Pest relevant informantion for tomato 
crop was acquired from crop experts  and published 
sources and fed into the knowledge base. On 
completion, the outcome of  mobile apps would 
cater the needs of KVK personnel, extension workers 
and farmers. 

ICT based pest surveillance and advisory 
services for rice in Tripura 

A project on ICT based system of rice pest 
surveillance and issuing pest management 
advisories to Tripura farmers in seven districts was 
initiated during 2016-17. Baseline information was 
collected from 5895 registered farmers in seven 
districts of Dhalai, Gomti, Khowai, North Tripura, 
Sepahijala, South Tripura, West Tripura (Tripura) with 
major findings of lack of knowledge on identification 
of pests and injudicious use of pesticides by farmers.  
In absence of historical data, surveillance for major 
pest was required for timely issue of pest advisories. 
Programme for correct identification of pests and 
judicious and need based use of fertilizers and 
pesticides was required for promotion of IPM.

Monitoring of pests of Boro rice in Dhalai, Gomti, 
Khowai, North Tripura, Sepahijala, South Tripura, 
West Tripura districts of Tripura state (NEH) was 
carried out through 12 field scouts and digitization 
of pest damage was noted on server at NCIPM.  
What’s app group was created for correct and quick 
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Total district Total Taluka Total  villages Registered 
farmers (no.)

Total advisories Total SMS’s sent to 
the farmers (no.)

7 54 496 5895 826 68670

Insect pests and diseases recorded in rice in Tripura

Screen shot of e-pest surveillance of advisories for rice in Tripura.

ETL based reporting

advisories for major diseases and insect pests. 
Bacterial blight (% severity), neck blast (% severity), 
ear head bug (number/hill), hispa (number/hills), leaf 
folder (% folded and damaged leaves), plant hopper 
(number/ hill), yellow stem borer (% dead heart/
white ear head), swarming and other caterpillars 
(number/ hill) were recorded which however did 
not cross the economic threshold value. In all, 826 
advisories and 68,670 SMS were sent to farmers for 
not spraying any chemical pesticides. 

ICT based pest surveillance and advisory 
services for rice in Raisen district of Madhya 
Pradesh

A consultative project “ICT based Pest 
Surveillance and Advisory Services for Rice in 
Raisen district of Madhya Pradesh” was initiated 
during 2017-18 with M/S Dawat Foods Pvt Ltd 
wherein ICAR-NCIPM collaborated as consultant. 
Customisation and implementation of ICT based 
pest surveillance and providing timely advisory on 
pest management to the farmers in 20,000 ha in 51 
villages of three talukas in Raisen district of Madhya 
Pradesh were main objectives. ICAR-NCIPM devised 
a three tier architecture based system comprising 
functional components viz., mobile app for pest 
data capture, web service for data transfer and web 
based pest reporting & advisory application. 

Web address of the reporting and advisory 
application: http://www.ncipm.org.in/e-pest_mp

M/S Agreeta Solutions Pvt Ltd, developed 
user-friendly mobile app for capturing pest data. 
The master data was hosted into the database. A 
web service was designed for remote data transfer 
from farmers fields to the server installed in NCIPM, 
New Delhi. NCIPM also customised its web based 
pest reporting application as per the activity. The 
application had provision for General and ETL based 
pest reports. Based on generated pest reports, 
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advisories were sent to registered farmers. Web 
component of the system was hosted on NCIPM 
server and its functional maintenance was carried 
out successfully. Brown plant hopper, green leaf 
hopper, leaf folder, yellow stem folder and white 
back plant hopper among insect pests and bacterial 
blight, blast/neck blast and sheath blight among 
diseases were recorded from time to time and 
advisories were given based on ETL.

Reporting app is software functional at NCIPM 
web page (add mentioned above) and data can be 
accessed using user Id and login password provided 
to selected users.

Decision Support System for Mango for 
different Agro-Climatic zones of India

A questionnaire was prepared to collect  
information on the various aspects of mango crop 
i.e. area under cultivation, export quantity, popular 
varieties grown, season of availability, soil type, 
inter-cropping, use of mango cultivar for particular 
U.P. region and the key pests and problems. 
Information on various aspects was collected 
from online resources and published literature. An 
Algorithm was developed for the decision support 
system to be innately embedded into the logical 
thinking and problem solving skills and to handle 
the complicated transformations on data. A home 
page has been designed for the system.
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Information technology and pest forecasting
 � Modelling insect pests and diseases under climate change and development of digital 

tools for pest management [National Innovations in Climate Resilient Agriculture (NICRA)]

 � Forewarning of major crop pests on spatial scale for their integrated management (SAC-
ISRO funded project)

Programme: III
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Modelling insect pests and diseases 
under climate change and development 
of digital tools for pest management 
[National Innovations in Climate Resilient 
Agriculture (NICRA)]

Database of NICRA for 2011-17 were used for 
analysis of climatic variability and its impact on 
abundance, species associations of insect pests 
and severity of diseases of target crops (rice, 
pigeonpea, groundnut and tomato). Data sets were 
also subjected to modelling towards prediction of 
selected pests for locations of importance. 

Spatial trends of climate variability and their 
effects on pest scenario
Trends of climatic variability - Climatic variability 
in terms of trends analyzed using Mann Kendall’s 
Tau statistic for 23 locations for weather variables of 
maximum and minimum temperature and rainfall 
indicated that significance varied among locations 
analyzed based on different periods namely years, 
months and seasons (kharif, rabi, summer). Minimum 
temperature followed by maximum temperature 
and rainfall across locations was order of decreasing 
variability. Among seasons, significance for 
variability was summer>rabi>kharif. While trends 
of rains that were of significance showed decrease 
during kharif, increase was noticed for rabi and 
summer.

Trends for deviations of weather variables from 
normal - Variability of maximum temperature 
(MaxT), minimum temperature (MinT) and rainfall 
(RF) of 2011-16 from ‘normals’ measured using ‘t-test’ 
indicated significance varying with rice growing 
locations for each season  and across seasons for a 
given location (Table 1). Each location had shown 
significant change at least for one of the three 
weather variables during anyone season. While 
Chinsurah did not show any significant change 
for anyone variable during kharif, reduced mean 
temperature (-1.9 C) was significant during summer. 
Kampasagar and Karjat had significantly increasing 
MaxT and MinT during kharif  and rabi  with increased 
RF specific to kharif.  Mandya had increased MaxT and 
MinT of 3.8 and 1.1, and 2.19 and 0.79°C during kharif 
and rabi, respectively. Highest and lowest minimum 
temperature increase of 0.93 and 1.85°C in respect of 
Raipur and Ludhiana was evident in kharif. Aduthurai 
had reducing minimum temperature of -0.58, -0.69 
and -1.3°C in respect of kharif, rabi and summer.

Effect of climatic variability on rice insect pests 
Significant impact of changing weather (increase 
or decrease) was negative across three insects for 
all study locations but for Raipur (CG) where all 
associations were positive and only for leaf folder 
at Aduthurai (TN) where significant variation in 
distribution from normal had positive influence 
(Table 2). 

Table1: Magnitude of climatic variability 

Location
Kharif Rabi Summer

MaxT MinT RF MaxT MinT RF MaxT MinT RF

Aduthurai(TN) -0.18 -0.58** 5.43 -0.13 -0.69** 2.59 0.36 -1.34** -6.59**

Chinsurah(WB) -0.4 -0.76 8.99 - - - -0.82 -1.89** -0.21

Kampasagar(TS) 1.37** 1.69** 84.8** 1.24** 1.52** 1.88 - - -

Karjat(MH) 1.86** 1.33** 42.8** 3.93** -1.46** -0.15 - - -

Ludhiana(PB) 0.01 1.85** 7.38 - - - - - -

Mandya(KA) 3.8** 1.09** -0.78 - - - 2.19** 0.79** -0.2

Raipur(CG) 0.27 0.93* 9.51 - - - - - -

Values represent mean deviations of  MaxT & MinT °C  and RF (mm) corresponding to seasons; -  indicates absence of analysis due to 
non-rice cultivation; Analysis based on t test      
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While YSB population had negative associations 
with declining MinT at Aduthurai (TN) and Chinsurah 
(WB), increasing MaxT and MinT at Raipur (CG) had 
positive relations. Significantly increasing Max T 
having positive influence and negative effect of 
rains on white stem borer at Mandya (KA) was noted.  
Declining leaf folder with decreasing MaxT and MinT 
at Aduthurai (TN) and Chinsurah (WB) was obvious.  
Increasing rainfall had positive impact on leaf folder 
at Aduthurai(TN). While leaf folder relations were 
positively significant with increasing temperature at 
Raipur (CG), it was negative at Ludhiana (PB). MinT-
leaf folder relations were negative at Kampasagar 
(TS). Declining MinT had significant effect on 
decreasing GLH at Aduthurai (TN) and Chinsurah 
(WB). Significantly, increasing rainfall at Kampasagar 
(TS) had reducing GLH.  Significantly, increasing Max 
T and reducing rainfall at Mandya (KA) had negative 
association. Nevertheless both increasing Max T and 
MinT of Raipur (CG) had positive effects on GLH.

Multispecies associations among rice insects All 
significant associations among common species of 
insect pests belonging to different metamorphosis/
feeding groups on rice during kharif were positive 
across all seven study locations with exceptions of 

negatively significant associations of yellow and 
white stem borer (r=-0.16*; P<0.05) at Mandya (KA) 
and of YSB  with BPH (r=-0.13*; p<0.05) and WBPH 
(r= -0.47*; p<0.05) and GLH (r=-0.13*; P<0.05) with 
WBPH at Kampasagar (TS). During rabi, most of 
significant associations were positive from among 
three locations but for negative relations of WBPH 
with YSB (r=.0.43*) and GLH (-0.18*) similar to kharif. 
Summer rice growing locations [Aduthurai (TN), 
Chinsurah (WB) and Mandya (KA)] showed positive 
and significant associations among insect species.  
Association of green mirid bug with WBPH in kharif 
and rabi was negative and significant indicating 
the predatory significance of former on later at 
Kampasagar (TS). Kampasagar (TS) was the only 
location where association between YSB and LF was 
non-significant during kharif as well as rabi.    

Pest scenario in relation to climatic variability 
(2017-18) - Stem borer infestation at tillering was 
moderate to high intensity during August, cloudy 
weather and showers of October 2018 supported 
rapid multiplication of brown and white backed 
planthoppers in medium to late duration varieties 
of rice at Raipur (CG). Pigeonpea in early vegetative 
stage was infested with tingid bug (Urentius sp) 

Table2: Association of major insect pests of rice with weather deviations  

Insect Location Mean nos/ week in light trap Kendall’s ‘r’ & significance

Tmax Tmin Rain

Yellow stem borer Aduthurai 59.1 -0.11 -0.25* 0.09

Chinsurah 155.7 -0.08 -0.26* -0.04

Karjat 13.3 -0.07 0.08 0.10

Raipur 74.2 0.22* 0.14* -0.11

Kampasagar 28.2 0.01 0.03 -0.03

Ludhiana 2.07 -0.03 0.05 -0.00

Leaf folder Aduthurai 5.5 -0.16* -0.18* 0.16*

Chinsurah 18.0 -0.17* -0.31* -0.05

Karjat 8.9 0.05 -0.06 0.05

Raipur 5.8 0.18* -0.07 -0.05

Kampasagar 8.1 -0.05 -0.15* -0.04

Ludhiana 53.9 -0.12* -0.08 0.05

Brown planthopper Aduthurai 61.1 -0.01 -0.13 -0.05

Chinsurah 141.7 -0.06 -0.27* -0.04

Kampasagar 135.6 -0.13* -0.26* -0.02

Ludhiana 1052.0 -0.11 -0.09 0.08
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at Warangal (TS) with incidence of leaf webber 
(Grapholita critica) noticed from August first week 
onwards. Incidence of pod fly, Melanagromyza 
obtusa was the highest 68% in 2016-17. Sufficient 
rains from sowing to vegetative phase followed 
by low intermittent rains with dry spells  or no 
rains during reproductive stage led to higher build 
up of white grubs on groundnut in  Junagadh, 
Porbandar, Gir Somnath, Rajkot, Amreli,  Jamnagar 
and Bhavnagar districts of Gujarat. Dry spell of 40 
days during late crop stage resulted in outbreak of 
whitegrubs.   Thrips abundance was significantly 
higher with significantly higher maximum and 
minimum temperatures during 2015 over 2011-15 
and 2017 kharif on groundnut indicated the trend 
of climatic variability induced thrips at jalgaon (MH). 

Heavy rainfall in September and October 2017 
(513 mm) led to severe Phytophthora fruit rot on 
tomato at Shamshabad and Moinabad mandals 
of Hyderabad (TS) and reduced the productivity 
through reduced pickings. 

Thrips abundance, infestation and PBND 
transmission on groundnut - Abundance, infestation 
and disease transmission by thrips studied on 
groundnut at Kadiri of Anantapur (Andhra Pradesh) 
over six kharif seasons of 2011-16 indicated 
significantly higher abundance of thrips in 2016 over 
2011-15 with infestations on par among 2013, 2014 
and 2016 and higher over other seasons. Maximum 
populations and infestations showed narrow 
differences amongst seasons. Peanut bud necrosis 
disease (PBND) transmission by thrips was significantly 
lower in 2015 and 2016 and higher in 2014 (Table 3). 

Seasonal variability of sterility mosaic of 
pigeonpea - Studies on field incidence of SMD 

carried out for five consecutive kharif seasons 
(2012-15) at Banaskantha (Gujarat) indicated the 
commencement of its infestation during second 
week of August with peak severity during third 
week of October to November. Mean incidence of 
SMD was higher in 2012 (7.9%), 2013 (5.9%), 2014 
(5.4%) with the least in 2015 (1%). 

Status of Bemisia tabaci and leaf curl virus  
on rabi tomato - Mean as well as maximum 
whitefly populations of B. tabaci at Kalyani (WB) 
on tomato was the highest during 2012 followed 
by 2013>2014>2015>2011 independent of time 
of onset and peak (Table 4). While mean leaf 
curl incidence during the year of  low B. tabaci  
population (2011) was on par with 2013 and 2014, 
maximum incidence of 2011 was on par with 2012 
and 2014.

Table 4: Status of Bemisia tabaci and leaf curl virus on 
rabi tomato

Whitefly/leafcurl 2011 2012 2013 2014 2016

Whitefly 
(nos/5leaves/
plant)

1.42e 
(1.37)

14.13a 

(3.67)
9.21b 
(3.04)

4.4 c 
(2.15)

3.57d 
(1.96)

Leaf curl incidence 
(%)

34 b

(0.60)
41.26a 
(0.69)

34.51 b 

(0.60)
36.57ab 
(0.63)

22.76c 
(0.47)

Modelling insect pests and diseases
Thrips abundance, infestation and PBND 
(Kadiri–AP) - Kharif data sets of 2011-16 of Kadiri, 
Anantapur (Andhra Pradesh) revealed significant 
associations of abundance of thrips with infestation 
and PBND. Current week infestation significantly 
influenced PBND implying significance of 
concurrent population in disease transmission.  
Weather variables of significance in respect of 
thrips abundance, infestation and PBND are given 
in (Table 5).

Table 3: Mean thrips abundance, infestation and PBND in groundnut

Thrips 2011 2012 2013 2014 2015 2016

Thrips (nos/3 leaves/plant) 1.30b

(1.32)
1.11 b

(1.25)
1.15b

(1.26) 

1.52b

(1.39) 

1.67b

(1.39) 

3.38a

(1.96)

Thrips infestation (%) 33.39b

(0.61) 

30.32b

(0.57) 

47.13 a

(0.75)
49.21a

(0.77) 

29.29b

(0.56) 

42.78a

(0.71)

PBND incidence (%)  3.43a

(0.17) 

 0.53b

(0.05)
0.63b

(0.06) 

3.47a

(0.16 )
0.02c

(0.00 )
0.03c

(0.00 )

* In a row, values  followed by the same letters are not significantly different at 5% level of significance. Figures in parentheses are 
square root transformed 
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Accounting the significant associations of thrips 
abundance, infestation and weather variables with 
PBND,   models were generated  for forecast of 
PBND using (1) thrips abundance and (2) infestaion  
lagged by one week  combined  with weather 
variables lagged by one as well as two weeks.

PBND (%) = -0.0385 + 0.034 thrips abundance -1 
+ 0.003 MRH-2 -0.014 Wind-2; R2 : 0.39** [1]

PBND (%) = -0.14+ 0.004 thrips infestation -1 + 
0.003 MRH-2 -0.014 Wind-2;   R2 : 0.53** [2]

Prediction of PBND (%) combining abundance 
or infestation with weather variables had higher 
coefficient of determination ( R2) over use of weather 
variables alone.

Validation of   predictions made using weather 
based models for thrips population (nos/3 leaves/
plant), infestation (%) and PBND (%) incidence 
considering observed dynamics of 2015  indicated 
90.3, 43.6  and 70.4% agreement, respectively.  

the relative insignificance of thrips infestation 
with PBND incidence. Validations suggested the 
possibility of weather based prediction of individual 
attributes of thrips per se and better prediction of 
PBND using thrips abundance over infestations 
along with weather.

Whitefly and leaf curl virus at Kalyani (WB)
Prediction equations derived for B. tabaci and leaf 
curl  virus disease at Kalyani for rabi tomato are as 
below:

Whitefly (nos/5 leaves/plant) = -2.71+5.91MaxT1-
0.288MinT1+0.277RHM1+0.039RHE1-0.084RF1 
(R2=0.97)

Leaf curl (% incidence) = 1.883-0.006Max T1-
0.003RHE1+5.33 Wind1-0.002Min T2 -0.005RHE2-
0.001RF2-0.037SunShine2 (R2= 0.64).

Sterility Mosaic disease at Banaskantha (GJ) 
Correlation analyses of SMD incidences with 
weather parameters of current, one and two weeks 
prior indicated significant and negative influence 
of minimum temperature (r = -0.34*; p<0.05) and 
evening humidity (r = -0.48*; p<0.05) of current to 
two lagged weeks on mean and maximum SMD. 

The prediction models for SMD forecast are:  

SMD mean severity = -0.037 + 0.005 MinT.-1- 0.003 
RHE.-1 + 0.024 SS.-1 + 0.058 RD.-1 (R2 = 0.74)

SMD maximum severity = -0.879 + 0.004 RHM.-1 

+ 0.015 SS.-1 + 0.018 MaxT.-2 + 0.001 RF.-2 + 0.013 SS-2 

(R2 = 0.86)

Advanced statistical models namely 
autoregressive integrated moving average (ARIMA) 
model, ARIMA with exogenous variable (ARIMAX) 
model, support vector regression (SVR) model 
and artificial neural network (ANN) were used for 
predicting the mean and maximum SMD (Table 6). 
A comparative performance of different models  

Table 5: Weather based models for  thrips abundance, infestation and PBND

Forecast variable Model equation R2

Thrips abundance
(Nos./3 leaves/plant) 

-2.12 +0.076 ***Min T-1 -0.012*** MRH-1+0.1257*** MinT-2   0.37 

Thrips infestation (%) 0.758-0.241 ***Max T-1+0.438*** Min T-1 -0.004 ** MRH-2 -0.024*** RF-2+0.364 **RD-2 0.28 

PBND (%) -0.437 +0.013*MinT-1+0.005*** MRH-2-0.016*** Wind -2 0.36

Validation of predictions with observed events

Combined model   considering thrips abundance 
and weather had a mean PBND (% incidence) 
prediction accuracy of 46.9% lesser by 43.4% of only 
weather based prediction. On the other hand, the 
model (equation [2]) incorporating thrips infestation 
and weather led to over prediction by 71% indicating 
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was carried out in terms of root mean square error 
(RMSE) and mean square error (MSE).  Statistically, 
SVR models proved better over ARIMAX, ANN and 
MLR for forecasting of sterility mosaic disease 
of pigeonpea. MLR brought out significance of 
four variables viz., MaxT and RHE of previous one 
week besides SS and RD of previous two weeks 
in reflecting mean SMD. Maximum SMD had 
similarity with mean SMD for RHE, SS and RD. Day 
temperature (MaxT) of previous and two weeks 
prior had significant effect on mean and maximum 
severity of SMD, respectively. ARIMAX brought out 
importance of SS on mean SMD severity and singled 
out RHM as the trigger for maximum SMD.   

Early blight of tomato at Bengaluru (KA)   Mean 
and maximum percent severity index (PDI) of 
early blight was found significantly and positively 
correlated with   morning and evening relative 
humidity of both lagged by one and two weeks. 
Relation between minimum temperature and early 
blight was significantly negative.

The multiple linear equations to predict mean 
and maximum disease severity of early blight 
on tomato developed using 2012-15 data set for 
Eastern dry region are:

PDImean = –8.701 + 0.175 MRH2 – 0.125MaxT2 – 0.043 
Wind2 R2 + 0.79 

PDImax = –9.541 + 0.215 MRH1 – 0.19MaxT2 – 0.054 
Wind2 R2 + 0.78

Where, MaxT2 and MRH1 are the maximum 
temperature and morning RH, respectively of two 
and one lag week and Wind2 denote the wind 
velocity prior to two weeks. The adequacy of the 
fitted prediction model measured by the coefficient 
of the determination R2 indicated 79 and 78% of 
variations in respect of mean and maximum severity 
of early blight in fields explained by the weather 
variables accounted in the equations.  

Early blight of tomato at Kalyani (WB) - At Kalyani 
(WB) weather based regression model predicting 
tomato early blight throughout rabi season  was 
worked out to be: Y=10-1.01 (Mean temperature) 
+ 0.954(RH1) - 0.927(Mean RH) + 0.848 (Rainfall) 
R2=0.550. Weather indices based binary logistic 
model for prediction of presence (=1) or absence 
(=0) of tomato early blight during rabi was:  Y = 
0.737-0.107(RH2)+0.207(RH1)-0.441(Max Temp).

Validation of prediction of rice pests  Prediction 
accuracies of rule-based models indicated 100% 
during 2017-18 for yellow stem borer, green 
leafhopper, gall midge, leaf folder and caseworm 
and 87% for brown plant hopper at Raipur (CG).  At 
Karjat (MH), predictions in respect of yellow stem 
borer and green leafhopper were 70 and 100%, 
respectively.

Digital tools for pest management
PESTPREDICT-EMS (rabi), mobile app developed 

consists capability to predict six insects, four diseases 

Table 6. Prediction performance of SMD (% incidence) using different models

S.No. ORIGINAL MLR ARIMAX SVR ANN

Mean Max Mean Max Mean Max Mean Max Mean Max

1 1.00 4.00 5.54 14.46 2.67 4.22 2.42 4.96 4.51 5.06

2 1.00 4.00 6.34 12.22 4.23 4.58 2.97 6.20 7.46 9.91

3 1.00 4.00 7.05 8.50 4.40 5.97 3.60 6.44 1.77 3.43

4 1.00 4.00 5.38 7.98 3.57 6.65 3.04 6.11 2.92 3.48

5 1.00 4.00 5.29 8.79 3.76 8.75 2.96 6.46 3.37 4.53

6 1.00 4.00 5.21 9.03 3.76 8.24 2.90 6.40 5.03 8.60

7 1.00 4.00 4.95 2.86 3.28 8.46 2.74 5.17 4.63 9.91

8 1.00 4.00 4.74 2.88 3.33 8.00 2.41 4.94 4.30 10.41

9 0.33 2.00 6.44 -0.92 4.15 7.18 2.93 4.86 3.52 7.62

10 0.00 0.00 7.25 -6.89 4.33 6.12 2.64 4.71 5.56 8.33

MSE 26.05 32.01 9.05 15.21 4.30 6.06 13.13 23.51

RMSE 5.10 5.66 3.01 3.90 2.07 2.46 3.62 4.85
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and two beneficials of groundnut across locations 
of Anantapur (AP), Junagadh(GJ), Dharwad (KA) and 
Cuddalore (TN) for rabi.   

Forewarning of major crop pests on spatial 
scale for their integrated management 
(SAC-ISRO funded project)

It is an ICAR-NCIPM and Space Application 
Centre, Indian Space Research Organization, 
Ahmedabad joint study for developing Satellite-
based Value-added Agro-Met Products for Early 
Warning to Farmers in collaboration with ICAR-NRRI, 
Cuttack and ICAR-IARI, Pusa, New Delhi. 

Hyper-spectral signatures for candidate pest
Remotely sensed hyper spectral data using 

Field Spec4 ASD spectroradiometer from healthy 
rice crop and blast and yellow stem borer affected 
plants were collected during kharif season from 
Hazaribag (Jharkhand), Cuttack and Bhubaneshwar 
(Odisha) and Raipur and Durg (Chhattisgarh). A total 
of 7617 sample data of hyper spectral signature 
comprising plant, soil, water and chlorophyll were 
collected. During rabi season, Hyper spectral data 
covering 5257 samples was also collected from 
healthy and mustard aphid affected plants from 
Mathura-Aligarh (UP), Bharatpur (Rajasthan) and 

Hisar (Haryana). Physical validation surveys for the 
developed forewarning model for mustard aphid 
was also carried out in Hisar (Haryana), Bharatpur 
and Dausa (Rajasthan). 

Data was analyzed using MS Excel and SAS 
statistical software on different compartments 
involving various steps. Removal of the atmospheric 
perturbation was the first step followed by analysis 
to find out similar scale of reflectance of healthy 
with unhealthy hyperspectral sets. Further, forward 
selection and backwards elimination techniques 
was applied to select the samples having similar 
correlation patterns. Two-way test was applied 
on 5, 10, 15, 20 and 25 nm intervals to predict the 
bandwidth showing significant and non-significant 
spectral band on different windows of reflectance 
pattern. In the final step, 1st and 2nd derivatives 
of hyper spectral were found for slope of graph 
in healthy and unhealthy observations. In small 
intervals (5nm) of wavelength bands of spectral 
range from 400nm-2500nm, there were 21 band 
width ranges where both the sample types showed 
significant results. On the other hand, with the 
spectral interval of 25nm for both healthy and 
unhealthy samples, the significant band width 
regions found were only two within the range of 
400-2500nm.
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Correlation patterns of healthy (a) and unhealthy (b) at Aruah (Cuttack)

(a)                                                                                                                                                  (b)

First derivatives (a) and second derivatives (b) of healthy and unhealthy at Aruah (Cuttack)

Forecasting model for rice and mustard
Weather indices based regression models were 

developed for forewarning pests for mustard aphid 
(Bharatpur and Hisar) and yellow stem borer on rice 
crop (Chinsurah and Raipur) for  crop age at first 
appearance and peak and maximum population of 
pests using agro-meteorological and SATMET data. 
The validation and operationalization of models for 
coming years has been initiated at block as well as 
district level.

Web-based forewarning system: A weather-based 
model can be an effective scientific tool to thwart 
the impending attack of pest by forewarning so that 
timely plant protection measures can be taken up. 
Web-enabled system for forewarning important 
pests of mustard and rice crop based on statistical 
model using three-tier architecture was developed. 
The web-enabled system also provide the advisories 

according to the results obtained from forewarning 
system. GIS based beta version of forewarning 
systems for mustard aphid are developed and 
validation of this forewarning system are in progress 
(https://vedas.sac.gov.in/vedas_special/vedas_
mustard_pest.html). 

Mobile application: Mobile application with push 
notification was developed for sending messages 
regarding the new notification. It is implemented 
using Google Cloud Messaging (GCM) in  PostgreSQL,  
PHP script to connect the java programming in 
android studio. It is a fully functional web view and 
user can view and navigate from pages by selecting 
the crop, pest year and characteristics to get the 
forecasted value. The notification is about different 
advisories related to crop- pest for forecasted 
values of particular location. The advisory shall 
be disseminated to the farmers in the form of 
notifications. 
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Projects:
 � Socio-Economic considerations in IPM Technology

 � Efficacy of phosphine fumigant against storage pests of pulses, wheat, rice and coffee 
beans and residue analysis for quarantine & long term storage purpose

 � Study on the constraints in adoption of IPM technologies in selected vegetable crops

 � Extending promising IPM technologies in selected vegetable based cropping system of 
western region of Uttar Pradesh

Transfer of technology and human resource development

Programme: IV

Programme: V
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Socio-Economic considerations in IPM 
Technology

Economic Analysis of IPM Technology in Rice 
in Bamabwad village

An IPM module was validated in 500 acres in 
cluster of villages  around Bambawad during kharif 
2017 and the economics and labour absorption 
were calculated which showed the superiority of 
IPM over farmers’ practices (FP) since 2014-17 (four 
years). 

Table 1:  Yield and economics (tangible) in IPM and 
Farmers’ Practices (FP) fields of rice at Bambawad (UP) 

Variables IPM FP 

Pesticide sprays (range) 0-1 1-3 

Total cost of cultivation (Rs/ha) 25480 28740 

Mean yield(q/ha) 35.4 28.5 

Total returns (Rs/ha) 102660* 82650 

Net returns (Rs/ha) 77180 53910 

Labour absorption 155 168 

Savings in man days 13/ha  - 

Cost Benefit ratio 1:4.02 1:2.85

*Average Rate of paddy Rs. 2900/- per q

Analysis of data showed that total cost of 
production was higher by 13% in FP compared to 
IPM technology while total returns were higher by 
24% over FP due to increase in yield by adoption 
of IPM technology. IPM technology is less labour 
intensive compared to FP (8%). Efforts were made to 
involve female farmers to make them aware about 
benefits of IPM technology. Better water and soil 
quality, increase in beneficial insects, no adverse 
effect on health, empowerment of farmers (female 
farmers) for taking plant protection measures were 
the intangible economic benefits of IPM technology

Table 2: Social impact of IPM in rice at Bambawad from 
2014-17               

S. No. Impact Indicators % of farmers 

1 Empowerment of Farmers
i.  Difference between harmful and 
beneficial insects
ii.  Decision for plant protection 
measures on the basis of ETL 

95
76 

2 Harmful effects of chemical pesticides  
(knowledge)

100 

3 Improved environment
(Soil and water quality) 

70

S. No. Impact Indicators % of farmers 

4 Rise in social Status
i.  Purchase of vehicle
ii.  Pucca houses 

No. of 
farmers

32
48

5. Awareness about IPM 100% 

Area covered: 500 acres   Total Farmers: 400

Efficacy of phosphine fumigant against 
storage pests of pulses, wheat, rice and 
coffee beans and residue analysis for 
quarantine & long term storage purpose 

The post-harvest losses of grains include a major 
loss during storage. Fumigation of the stored grains 
is often indispensable to check avoidable loss. In 
honor of ‘Montreal Protocol’ Methyl bromide (MB), 
a cheap, broad spectrum fumigant, currently in use 
for quarantine storage, has to be phased out and to 
look for alternatives to MB. Phosphine widely used 
worldwide, is the only fumigant currently registered 
and used in India. A project was initiated to test 
efficacy of phosphine against different stages of 
storage pests of grains followed by residue analysis. 

Field trials were conducted on wheat, rice and 
green mung at Sonipat and Cuttack for rice, wheat at 
Delhi and Pithoragarh and green mung at Jagatpur 
and Cuttack to study efficacy of phosphine against 
different stages of Tribolium castaneum, sitophilus 
oryzae, Rhizopertha dominica, and Callosobruchus 
sp. at two dosages of 56% tablet and granular 
77.5% CIB registered formulations for 7 and 10 days 
exposure periods. The QuickFlow generator was 
used for instant generation of gas. The mixed insect 
culture with all stages of insects, were put in three 
layers, across the four sides of the stacks. The gas 
concentration was monitored every day, until the 
exposure period. The experiments were conducted 
in triplicate including control for both the exposure 
periods.

The terminal concentration of phosphine in 
tablet formulation was observed around 600 and 
900 ppm for 6 gm and 9 gm tablet formulation for 7 
days exposure while around 400 and 600 ppm for 10 
days exposure period, respectively. For stacks using 
instant gas generation, the terminal concentration 
was around 400 and 500 ppm for 1g/m3 and 1.5 gm/
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m3 for 7 days exposure while around 300 ppm for 
10 days exposure period, respectively. Cent percent 
kill of insects in wheat, at Delhi and Pithoragarh 
locations, was observed in lab culture as well as the 
insect population present in field stock. Same was 
the case for rice at Sonipat, but for Cuttack, it was 
same for lab culture population. No emergence 
of insects were observed in green mung for 30 
and 60 days after the exposure periods. Under lab 
conditions, the insect emergence and mortality was 
monitored for 30 and 60 days, for insect populations 
in pre- and post fumigated samples. The samples 
for residue analysis were drawn after 7 and 10 days 
of exposure periods, following a waiting period of 
7 days. As per CAC, the MRL for phosphine is 0.1 
ppm. The residues in all the samples are below MRL. 
The lab bio-assay is under progress for all stages of 
insects with 7 concentrations and three exposure 
periods. 

Study on the constraints in adoption of IPM 
technologies in selected vegetable crops 

A detailed study was conducted to identify the 
constraints in the adoption of IPM in tomato in village 
Palari, Sonipat (Haryana) from 100 respondents. 
Around 50% farmers were educated upto middle 
school, high school 25%, primary school 15% and 5% 
respondents were illiterate. High level of education 

was due to proximity to the nearby city. Average 
farm size was  0.75 ha with  45% farmers depend on 
tenant farming. Majority of respondents regularly 
watch agriculture programmes on television (70%), 
followed by newspapers (75%), radio (50%), farm 
magazines and extension literatures (80%). Majority 
of tomato growers followed cultural and mechanical 
pest management practices for minimizing pesticide 
consumption. Raised bed nursery was adopted by 
90% while, mechanical pest management practices 
such as destruction of infected parts and picking 
of egg masses and larvae by 60% of the farmers. 
IPM programme was able to convince at least 75% 
respondents who used reduced risk and need based 
pesticides. Good quality IPM components like neem 
based formulations, Trichoderma and pheromone 
trap were easily available in local market. Majority 
of the farmers were willing to accept IPM but 
expressed main constraint of non-availability of 
some IPM inputs at local level and poor perception 
of the quality of these products. Majority of the 
respondents (95%) also reported that due to 
weak state extension system, pest management 
information, pest management inputs and training 
issues were not being handled properly.

Amelioration of these constraints for the 
promotion of Tomato IPM in larger area is needed 
on priority. Constraints may be overcome with the 
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active involvement of various stakeholders of IPM 
at single window platform. The pro-active role of 
state extension agencies in information delivery 
and input supply certainly motivate the farmers 
for adoption of IPM. Post implementation of IPM 
programme was mainly dependent on cheaper and 
easily available IPM input. 

Extending promising IPM technologies in 
selected vegetable based cropping system 
of western region of Uttar Pradesh 

This project was initiated for extending 
promising IPM technologies in selected vegetable 
crops in five cluster villages of Sikandrabad Block, 
district Bulandshahr, Western Uttar Pradesh in 
collaboration with State Department of Agriculture. 
Regular meetings and workshops on promotional 
aspects of pest management were conducted 
involving local extension agencies. A survey was  
conducted to understand the socio-economic, 
agro-ecological and institutional framework and 
situational analysis with 120 respondents. Best 
amenities like transportation, irrigation, market 
place and proximity to research Institute, KVK and 
local NGOs favour crop production in scientific way. 
However, farmers were using excessive amount of 

pesticides, which led to higher cost of cultivation 
and ecological imbalance. The educational level of 
the respondents was high due to close proximity 
to nearby city and about 20% of respondents had 
training in agriculture but 80% still lack knowledge 
on safe use of pesticides and IPM components. More 
than 50% of vegetable growers collect information 
through mass media such as TV, radio, newspaper 
and magazines. Household labour is the only reliable 
and affordable source of farm labour. Farmers apply 
pesticides without proper protection. Thirty-five per 
cent respondents had strong perception regarding 
the impact of pesticides on soil, animals, birds, 
natural enemies and human beings. 

Awareness programes towards IPM technologies 
were organized through Farmer Field Schools (FFSs) 
using innovative extension interventions. Farmers 
were also sensitized, motivated and mobilized 
for IPM technologies through demonstrations on 
proven IPM technologies at farmers’ fields. Linkages 
and collaborations were developed with local 
extension agencies for proper dissemination and 
promotion of IPM technologies in neighbouring 
villages.
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Agricultural exhibition at Pandit Deen 
Dayal Upadhayay Dham, Mathura (UP)  

NCIPM participated in agricultural exhibition 
by putting IPM stall at Pandit Deen Dayal 
Upadhayay Dham, Mathura (UP) during 22-25 Sep 
2017 organized by ICAR-DKMA, New Delhi. The 
Hon’ble Union Agriculture Minister, Shri Radha 
Mohan Singh, inaugurated the exhibition. About 
thousands of farmers & hundreds of extension 
field functionaries visited the exhibition and about 
50 exhibitors participated by putting their stalls. 
Several farmers, extension workers, input providers 
& policy makers also visited NCIPM stall and queried 
about IPM related issues. They were provided with 
publications on proven IPM technologies.

Agricultural exhibition at IIPR, Kanpur (UP)  
NCIPM also participated in agricultural 

exhibition during National Symposium on “Pulses for 
nutritional security and agricultural sustainability” 
by putting IPM stall at IIPR, Kanpur during 02-04 
Dec 2017. Around 500 delegates, including eminent 
scientist, educationist, students, industrialist and 
farmers from different parts of the country and 
abroad participated in the symposium and visited 
exhibition. Important IPM publications on proven 
IPM technologies were provided to the visitors. 

Regional agriculture fair (RAF) at AU, 
Jodhpur

ICAR-NCIPM organized, managed and 
supervised IPM stall in the regional agriculture 
fair (RAF) during 28-31 Jan 2018 at AU, Jodhpur 
organized by AU, Jodhpur in collaboration with 
Deptt. of Agriculture, Coop & Farmer Welfare,  
Govt. of India New Delhi. IPM stall of ICAR-
NCIPM displayed the proven and promising IPM 
technologies in basmati rice, mustard, pulses, 
horticultural corps and IPM gadgets. IPM extension 

literature on promising IPM technologies were 
provided to create awareness. About thousands of 
farmers & hundreds of extension field functionaries 
also visited the exhibition and about 50 exhibitors 
participated by putting their stalls. 

IPM exhibition during “Foundation stone 
laying ceremony” of NCIPM building at 
Mehrauli, New Delhi

IPM exhibition was organized during the 
“Foundation stone laying ceremony” of NCIPM 
building at Rajpur Khurd campus, Mehrauli, 
New Delhi. IPM exhibition was inaugurated by  
Dr Trilochan Mohapatra, Secretary (DARE) & Director 
General, ICAR. This was one of the important events 
of NCIPM and was celebrated through showcasing 
IPM technologies and live demonstrations on-
farm production. Proven IPM technologies on rice, 
oil seeds, pulses, vegetable crops, bio-agents and 
IPM gadgets were demonstrated. IPM extension 
literature on cotton, rice, pulses, oilseeds, vegetables 
and web based app were provided to the visitors. 

National Agriculture Fair “Krishi Unnati 
Mela 2018” at IARI, New Delhi 

NCIPM participated in National Agriculture Fair 
“Krishi Unnati Mela 2018” during 16-18 Mar 2018 at 
IARI. This yearly exhibition event was inaugurated by 
Honorable Prime Minister Sri Narendra Modi on 17 
Mar 2018. NCIPM put up IPM stall and demonstrated 
IPM technologies, PMIS, NCIPM publications, live 
demonstration of few IPM components and natural 
enemies. IPM literature on cotton, rice, pulses, 
oilseeds and vegetables were provided to the 
visitors. About thousands of farmers were made 
aware of IPM technologies and IPM components for 
accelerating IPM adoption. The IPM experts in the 
stall also addressed various querries of the farmers, 
extension workers and researchers.

transfer of iPm technologies & Hrd
8
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Organized exposure visits of visitors to 
NCIPM

Farmers from across the country, extension 
workers, researchers and students often visited 
NCIPM and gained knowledge in various aspects 
of IPM under exposure visit programme of State 
Govt. and State Agri. Universities. During these 
visits, farmers narrated their pest problems and pest 
management practices adopted, while scientists 
appraised them suitable IPM practices. Lectures on 
IPM concept and its application were also organized. 
Visits were made to bio-control labs and library. 
NCIPM activities and proven IPM technologies were 
explained using various teaching aids and displayed 
bio-control agents. 

Mera Gaon Mera Gaurav (My Village My 
Pride) Scheme 

NCIPM is implementing Mera Gaon Mera Gaurav 
programme through five multidisciplinary teams 
of scientists in 27 adopted villages. Scientists 
provide information to the farmers on technical 
and related  aspects through personal visits  
and telephone service. In all, 871 activities were 
conducted in the adopted villages by which about 
7850 farmers were benefitted. During the year, 
102 interface meetings/ghosthies were organized 
to diagnose the problems through farmers' 
participatory approach. Scientists of the centre 
actively involved with farmers though various 
extension interventions such as farmer field schools 
(FFS), methods and result demonstrations and 
focus group meetings. Farmers benefitted by these 
extension activities particularly on eco-friendly pest 
management practices, safe use of pesticides and 
incorporation of bio-agents for enrichment of FYM, 
use of healthy planting material and sanitation of 

field crops through GAP. Worthy IPM technologies 
developed by NCIPM were demonstrated on farmers’ 
fields by which about 940 farmers were benefitted 
through 66 demonstrations. Extension literature on 
Basmati rice, pulses, oilseeds and vegetable crops 
were provided to the farmers. 

Soil Health Day was organized in MGMG adopted 
villages during which farmers were made aware 
about importance of soil health and soil testing.                                                                                                                  

Delivery of pest management information 
among the farmers through the use of mobile was 
also introduced. A total of 338 mobile advisories 
delivered and 1104 farmers were benefitted.  
Linkages were also developed through 
developmental agencies such as KVKs and State 
Department of Agriculture and social institutions viz., 
schools and Gram Panchayats for implementation 
of MGMG programme. 

Table -1: Activities organised/implemented under MGMG

Activity Activities 
conducted

Farmers participated 
& benefitted

Visit to village by teams 88 1415

Interface meeting/ 
Gosties 

102 1478

Training organized 48 223

Demonstrations 
conducted 

66 944

Mobile based 
advisories (No.)

338 1104

Literature support 
provided

60 562

Awareness created 147 1457

Input support provided 
(q)

22 673

Total 871 7856

Celeberations

Swachh Bharat Swachhta Pakhwada 
To spread swachhta awareness and 

implementation with a focus on role of Scientists 
and Staff in taking a leadership role for community 
led sanitation initiatives. Swachhta Pakhwada was 
observed during 16-31 May 2017.  

International day of Yoga
On International Yoga Divas, yoga session 

was conducted on 21 June 2017 in the Rajpur 



56

ANNUAL REPORT  |  2017-18

Khurd campus. Director, NCIPM along with staff 
participated in the programme. A lecture on 
importance of yoga was also organized at NCIPM, 
Pusa Campus in which more than 50 employees of 
the centre participated. 

Pledge “Sidhi to Sankalp”  
ICAR – NCIPM organized a programme “Sidhi to 

Sankalp” during 09 August 2017 during which staff 
of the Centre at Pusa and Mehrauli campus took 
Pledge to commemorate the spirit of the completion 
of 75 years of launch of Quit India Movement.  

Swachhta hi Sewa movement 
NCIPM celebrated the movement on 17 

(Swachhta Hi Sewa day), 24 (Samagra Swachhta 
Diwas) and 25 (Swachhta Diwas) Sep 2017 during 
which employees of the Centre performed 
Shramdaan and contributed in the cleaning  of 
nearby public premises of Pusa and Mehrauli. A 
pledge was taken to keep the premise clean by all 
Scientific, Technical and Administrative staff of the 
Centre

Celebration of “Swachh Bharat Mission”
Under this event NCIPM celebrated Swachhata 

of nearby tourist spots at Laxmi Narayan Mandir and 
Qutub Minar area on 01 Oct 2017. 

Agriculture Education Day 
During the occasion on 3 Dec 2017, the centre 

oganized lecture on “Relevance of agricultural 
education in development of India” 

World Soil Day         
World Soil Day was celebrated on 5 Dec 2017 

during which soil health   cards were distributed to 
farmers.
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Foundation stone laying ceremony of 
NCIPM Building

Dr T Mohapatra, Secretary, DARE & Director 
General, ICAR laid the foundation stone of 
Administrative-cum-Laboratory Block of ICAR- 
NCIPM on 19 Feb 2018 at Rajpur Khurd, Mehrauli, 
New Delhi.                                                        

In his inaugural address, Dr Mohapatra outlined 
the importance of IPM in crop pest management 
and the role of NCIPM at national level in spreading 
the IPM technology across the country. The major 
glimpses of the occasion included release of the 
Institute publications and distribution of award to 
progressive farmers under various programmes. 

More than 150 farmers from different states 
attended the programme.

Human Resource Development (HRD)

Training programmes during 2017-2018 

Participant Designation Section Title of the  programme Date Place
Ajanta Birah Pr Scientist Entomology Review meeting of vigilance officers 16 Jun 2017 NASC, New Delhi

M Choudhary Scientist Pl Pathology General techniques and advance in 
mass culturing of microbiels

05-25 Sep 2017 NBAIR, Bengaluru

Mukesh Kokhar Scientist Pl Pathology Nano technological approaches in 
pest and disease management

15-24 Nov 2017 NBAIR, Bengaluru

Anup Kumar Scientist Entomology New generation smart agrochemical 
oriented approach for crop and 
human health management

07-27 Dec 2017 IARI, New Delhi

Neelam Mehta STO Oil Seed 12 Apr 2017 IARI, New Delhi

N Ahmed ACTO Pathology Organisation specific programme 
(OSP) on General financial Rule

19-21 Jul 2017 ISTM, New Delhi 

N Ahmed ACTO Pathology Basic microbiological techniques for 
studying microbes in microbiology

24-31 Jul 2017 IARI,  New Delhi

Neelam Mehta STO Oil Seed Short course on computer 
application

22-27 Sep 2017 IASRI, New Delhi

Hera Lal Yadav TA ARIS Cell AEBAS New Registration Device 
training

27 Sep 2017 NIC, New Delhi

U Mishra Technician Entomology Identification of insect pest/ 
vectors/ their damage symptoms 
and management

21 Nov -04 Dec 
2017

IARI, New Delhi

Neelam Mehta STO Oil Seed 12th Capacity building programme 05-16 Mar 2018 DST,  New Delhi

Pradeep Kumar UDC Finance 12 Apr 2017 IARI, New Delhi

A Lugun Steno Grapher Hindi Vibhag

Pradeep Kumar UDC Finance EAT Module of PFMS 10-11 Aug 2017 IASRI, New Delhi

Pradeep Kumar UDC Finance EAT Module of PFMS 28 Aug 2017 INGAF, New Delhi

AK Aggarwal AO Administration Organisation specific programme 
(OSP) on General financial Rule

30-31 Aug - 1 Sep 
2017

ISTM, New Delhi

Randhir Singh AF&AO Finance EAT Module of PFMS 24-29 Sep  2017 CPRI,  Shimla

R Singh AF&AO Finance Refresher course 13-23 Jan  2018 NAARM, 
Hyderabad
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Institute Research Committee (IRC) 
Meeting -2017

The meeting of IRC held on 8-9 and 22 May 2018 
under the Chairmanship of Dr DB Ahuja, Ex-Director, 
NCIPM. The ongoing research programme of the 
Centre were reviewed and evaluated alongwith 
action taken report of the last RAC meeting. 
Technical programme for 2017-18 was finalized 
thereafter discussion. The Director complemented 
the scientists for their achievements. 

events
9

Research Advisory Committee (RAC) 
Meeting 

Meeting of the 17th RAC was held during 3-4 
May 2017 at NCIPM under the Chairmanship of  
Dr BL Jalali, Ex Director Research CCSHAU, Hisar as 
Chairman along with Dr Opendra Kaul, Dr Satish 
Lodha, Dr HB Singh, Dr RK Jain, Sh Kunwar Pratap 
Chaudhary, Dr PK Chakrabarty, ADG (PP &BS) and 
Dr C Chattopadhyay Director, NCIPM as members 
and Dr Mukesh Sehgal as Member Secretary. The 
committee also approved the action taken report 
as recommendations of last RAC. The research 
programmes of the institute, presented by different 

team leaders were critically evaluated by the 
committee and recommendations were made for 
further improvement of programmes. The Council 
has subsequently approved the proceedings/
recommendations of the meeting. 

Training cum workshop for studies on ‘Real 
time pest dynamics and pest modelling 
under climate change'

Training cum workshop under this project 
was held at Centre on 13 Oct 2017 in which 23 
participants including 10 from seven of the co-
opted RTPD locations besides project members 
from IASRI and NCIPM participated.

Vigilance Awareness Week
Vigilance awareness week was celebrated from 

30 Oct - 4 Nov 2017 during which Integrity Pledge, 
lecture on “My vision-corruption free India” and quiz 
competition were organized.

Midterm-Institute Research Committee 
(IRC) meeting -2017

The meeting of mid-term IRC was held on 17-
18 November 2017 under the Chairmanship of Dr 
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DB Ahuja, Ex-Director, ICAR-NCIPM. In the meeting 
ongoing research programmes of the Centre 
were reviewed and evaluated along with action 
taken report of the last RAC meeting. Technical 
programmes for different crops for 2017-18 were 
also finalized.

Institute Management Committee (IMC) 
meeting

The Centre organized its 19th IMC meeting under 
the Chairmanship of Director, NCIPM on 28 Dec 

2017, wherein all the IMC members were present 
in addition to the administrative and scientific 
staff of  NCIPM. Status of budget utilization and re-
allocation of funds within the same subhead under 
Plan budget of 2017-18 was reviewed along with 
matters of importance. 
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Arora Sumitra (2017). Fellow Mobilization  award, 
Society of Community Mobilization for Sustainable 
Development, IARI, New Delhi.

Arora Sumitra (2017). International Distinguished 
scientist award, Venus International Research 
Awards, VIRA-2017, 11 Nov 2017.

Sehgal Mukesh (2017). International award,  
Outstanding Scientist in Agriculture Award 2017,  
Scientific Educational Research Society, 19-23 Jun 
2017

Sehgal Mukesh (2017). International  award of 
Honour as distinguished speaker at Third international 
conference on Agrigenomics India at Hyatt, 
Chandigarh, 20 July 2017

Singh HS (2018). Conferred Fellowship of 
International society of Noni Science – ISNS, College 
of Agriculture, Pune, 24-25 Mar 2018

Singh Niranjan, Vennila S, Yadav H and Singh 
Ajay Kumar (2017). ‘Krishi Vigyan Gaurav’ award, 
Bharathiya Anusandhan Samiti and Krishi 
Anusandhan Sanchar Kendra, Karnal, 29 Nov 2017

Singh RV (2017). Innovative Scientist award by the 
Yashi Research Foundation, New Delhi, 23 Nov 2017

awards / recognition

Singh Surender Kumar (2017). Distinguished Scientist 
in Entomology, Venus International Foundation, 
Chennai

 Singh Surender Kumar (2017). Recognizing 
Research Work, Glacier Journal of scientific research, 
Ahmadabad

Singh Surender Kumar. (2017). Initiation in skill 
development in rural area from Hon’ble Sh. Kaptaan 
Singh Solanki, Governor Haryana, Confederation of 
Education Excellence’s Conclave on Transforming 
India Through Civic Education,  Delhi. 

Vennila S  (2018). Dr D Bap Reddy Memorial Award 
for the Biennium 2016-2018,   Plant Protection 
Association of India, NIPHM, Hyderabad, 20 Apr 
2018.

Vennila S, Mathirajan VG, Suresh S, Bhat MN, Kumari 
Alpana, Paul RK, Prabhakar M, Rao MS, Yadav SK, 
Kumar Murari, Chandra Puran and Mehta N (2017), 
Krishi Vigyan Gaurav, Bharathiya Anusandhan Samiti 
and Krishi Anusandhan Sanchar Kendra, Karnal, 29 
Nov 2017

Yadav MS (2018). Award of Fellow, Indian 
Phytopathological Society, New Delhi, 15-17 Feb 
2018
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research Projects

Name of the Project

Programme I: Establishment of a national network for 
development of area specific IPM modules & technologies 
for the major production systems of different agro-
ecological zones

Validation and promotion of IPM in rice based cropping 
system
PI: RK Tanwar CoPI: Satyendra Singh, Mukesh Khokhar, Rakesh 
Kumar, Vikas Kanwar, SP Singh
Collaborator: SD Mohapatra, NRRI, Cuttack, Odisha; S.Bhagat,  
CRURRS, Jharkhand 

Large-scale implementation of IPM module developed by 
ICAR-NCIPM for basmati rice cultivation
PI: RK Tanwar CoPI:  OP Sharma, Satyendra Singh, SP Singh

Validation and promotion of nematode centric IPM in rice and 
vegetable crops in different agro – climatic region of India
PI: Mukesh Sehgal CoPI:  Sumitra Arora
Collaborator: H Ravindra, UAHS, Shimoga; B Bhagwati, AAU, 
Jorhat, Assam; A Pramanik, MR Khan and K Roy, BCKV, Kalyani, 
West Bengal

Synthesis and validation of IPM in direct seeded rice 
PI: Rakesh Kumar CoPI: RK Tanwar, M. Sehgal, Mukesh 
Khokhar, Vikas Kanwar, SP Singh
Collaborator: Badari Prasad PR, KVK, Koppal, UAS, Raichur

Dynamics of insect pests, natural enemies and pathogens 
with microbials of rice based cropping System
PI: Mukesh Khokhar CoPI:  RK Tanwar, Satyendra Singh, Manoj 
Choudhary, Rakesh Kumar
Collaborator: Deepak Bisht, NRCPB, New Delhi

Synthesis and validation of IPM strategies of emerging pests 
of cotton
PI: Ajanta Birah CoPI: RK Tanwar, M Sehgal, Vikas Kanwar, 
Anoop Kumar, SP Singh
Collaborator: S Divya, KVK, Perambalur, Tamil Nadu; RP Sihag 
and Kamal Saini, Deptt. of Agriculture, Jind, Haryana

Development, validation and promotion of cotton IPM in 
cotton based cropping system with major emphasis on 
whitefly in kinnow growing region 
PI: Anoop Kumar CoPI: RK Tanwar, MN Bhat, Ajanta Birah, 
Mukesh Khokhar, SP Singh

Name of the Project

Validation and promotion of sustainable and adaptadle IPM 
technology for cucurbitaceous vegetable crops 
PI: HR Sardana CoPI: MN Bhat, Manoj Choudhary
Collaborator: Kirti Sharma, IARI, New Delhi; Jaydeep Halder,  B 
Mahesh and  Nagenderan,  IIVR, Varanasi               

Formulation, validation and promotion of adaptabale IPM 
technology for  onion vegetable crops
PI: H R Sardana CoPI: M N Bhat, Manoj Choudhary
Collaborator: Suresh Gawande, DOGR, Pune                 

Validation and promotion of selected key pests management 
practices in mango and guava
PI: HS Singh CoPI: Manoj Choudhary

Validation and promotion of integrated pest management in 
tomato cropping System
PI: Mukesh Sehgal, CoPI: Sumitra Arora

Promotion of IPM modules under vegetable production 
system in tribal area of Rajasthan
PI: Satyendra Singh CoPI: RK Tanwar, Mukesh Kumar Khokhar, 
Vikas Kanwar, SP Singh

IPM under protected cultivation
PI: Satyendra Singh CoPI: RK Tanwar, Manoj Choudhary, SP 
Singh, MP Yadav, Mrs. Verinder Wahla

Validation and Promotion of IPM in different crops with tribal 
farmers participatory mode (TSP)
PI: Mukesh Sehgal CoPI: Ajanta Birah, Vikas Kanvar and N Singh

Development of IPM strategies for emerging pests of 
pigeonpea and chickpea PI: OP Sharma CoPI: Jitendra Singh 
Collaborator: Suhas Yelshetty, V Rachappa, ARS Gulbarga, 
Karnataka; Lakshmi Reddy, KVK, Anantapur, Andhra Pradesh

Synthesis, validation and popularization of integrated pest 
management technology for groundnut crop
PI: SK Singh CoPI: MS Yadav, Rakesh Kumar, PV Verma, Nasim 
Ahmad, SP Singh 
Collaborator: Kuldeep Singh  Jadon, Poonam Jasrotia,  
Directorate of Groundnut Research, Junagadh, Gujarat; 
Shivaram Krishna, K Vemana, Agricultural Research Centre, 
Kadiri; P Lakshmi Reddy  and M K Jyosthna, Krishi Vigyan 
Kendra, Reddipalli, Anantapur, Acharya NG Ranga Agricultural 
University Rajendranagar, Hyderabad, Andhra Pradesh.

12
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Name of the Project

On-farm research and implementation of IPM technology for 
increasing productivity in mustard based cropping system
PI: MS Yadav CoPI : SK Singh, Mukesh Khokhar, Nasim Ahmad, 
Neelam Mehta 
Collaborator:  DKYadava, PS and Head, SST, IARI, New Delhi; 
Yashpal Yadav, PS, CCSHAU, Regional Research Station, Bawal, 
Rewari, Haryana; BP Rana, Pri. Extension Specialist, CCSHAU, 
KVK, Jhajjar, Haryana; MP Yadav, Prof. (Hort.) and Coordinator, 
SKNAU, KVK, Navgaon, Alwar, Rajasthan

Development and promotion of technologies for on-farm 
mass production of local strains of microbial bioagents in 
different agro-climatic regions
PI: Jitendra Singh CoPI: Mukesh Khokhar, Nasim Ahmad

Development and validation of innovatiove IPM tools and 
techniques PI: SK Singh

DBT- Twinning project-Engineering entomopathogenic fungi, 
Metarhizium anisopliae and Beauveria bassiana to express 
heterologous insect specific toxin PI: Gurwinder Kaur Saini, IIT 
Guwahati CCPI: Anoop Kumar 

Programme II: Development of databases on major pests 
and electronic networking

Crop pest surveillance and advisory project (CROPSAP) 2017-
18 for soybean, cotton, rice, pigeonpea and chickpea in 
Maharashtra
PI: S Vennila CoPI: Niranjan  Singh

Implementation of e-pest surveillance and pest management 
advisory for fruit crops in Maharashtra (2017-18)
PI: DB Ahuja (upto 28.02.2018), HR Sardana CoPI: Niranjan Singh
Collaborator: R.Thangavelu, NRC Banana, Trichi; Jyotsana 
Sharma, NRC Pomegranate, Solapur; Sachin Saroshe Division 
of Entomology, IARI, New Delhi; SK Godase, Makarand S Joshi, 
BSKKV, Dapoli; SG Borkar,   KS Raghuvanshi, SR Kulkarni, BP 
Krundkar, NB Shaikh, Suresh  Pradesi, NM Patil, MPKV, Rahuri,  
Ahmednagar; AK Das and CN Rao Central Citrus Research 
Institute, Nagpur; SS Mane and Suresh Dadmal, PDKV, 
Akola; BB Bhosle, PR Jhanwar, AP Surywanshi and BV Bhede, 
Vasantrao Naik, MKV, Parabhani; BD Shinde and Palghar, 
Thane BSKKV, Rahuri; Pushpa D Patil and Ajay Munj, Regional 
Fruit Research Station, Vengurla, BSKKV, Rahuri

Development of mobile-based pest management information 
system for Selected Vegetable Crops (Brinjal and Tomato): PMIS 2.0
PI: Niranjan Singh CoPI: HR Sardana 

ICT based Pest Surveillance and Management through advisory 
System for Rice –in Tripura region (NEH) India.
PI: Mukesh Sehgal CoPI: Ajanta Birah, Niranjan Singh, Vikas Kanwar

ICT based pest surveillance and advisory services for rice in 
Raisen district of Madhya Pradesh
PI: Mukesh Sehgal CoPI: Niranjan Singh, HR Sardana,  
Vikas Kanvar, Rakesh Kumar

Name of the Project

Decision support system for mango for difrent agroclimatic 
zones of  india
PI: Meenakshi Malik CoPI: M Sehgal, AK Kanojia, RV Singh

Programme III: Development of models for forewarning 
and forecasting of pests of national importance

Modelling insect pests and diseases under climate change 
and development of digital tools for pest management 
[National Innovations in Climate Resilient Agriculture (NICRA)
PI: S Vennila CoPI: MN Bhat, Niranjan Singh 
Project Associate: Neelam  Mehta, Hera Lal Yadav
Collaborators: M Prabhakar & MS Rao, Central Research Institute 
for Dryland Agriculture, Hyderabad; Ranjit Kumar Paul, IASRI, 
New Delhi; Vinayak Jalgaonkar, Regional Agriculture Research 
Station,(DBSKKV), Karjat, Maharashtra; Sanjay Sharma & Dubey, 
Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh; 
Zadda Kavitha, National Pulses Research Centre, Tamil Nadu 
Agricultural University, Vamban, Pudukkottai, Tamil Nadu; 
S Malathi, Regional Agricultural Research Station, Professor 
Jayashankar Telangana State Agricultural University, Warangal, 
Telangana; PP Thirumalaisamy & G Harish, Directorate of 
Groundnut Research, Junagadh, Gujarat; NM Patil & SB Gawade, 
Oil Seed Research Station, MPKV Neemkhedi Road, Jalgaon, 
Maharashtra; Subrata Dutta, Abhijit Saha, Arup Chattopadhyay, 
S Jha & Kusal  Roy,  Bidhan Chandra Krishi Viswavidyalaya, 
Kalyani, Nadia, West Bengal; D Anitha Kumari & M Hanuman 
Nayak, AICRP on vegetable crops, Sri Konda Laxman Telangana 
State Horticultural University, Rajenderanagar, Telangana 

Forewarning of major crop pests on spatial scale for their 
integrated pest management (ISRO sponsored)
PI: Ajant Birah CoPI: RK Tanwar, Ashok Kanojia, SP Singh

Programme IV: Socio-economic issues and impact 
analysis of IPM technology

Socio-economic considerations in IPM technology
PI: Vikas Kanwar CoPI: RK Tanwar

Efficacy of phosphine fumigant against storage pests of 
pulses, wheat, rice and coffee beans and residue analysis for 
quarantine & long term storage purpose 
PI: Sumitra Arora 

Study on the constraints in adoption of IPM technologies in 
selected vegetable crops. 
PI: RV Singh CoPI: AK Kanojia, Manoj  Choudhary                

Extending promising IPM technologies in selected vegetable 
based cropping system of Western region of Uttar Pradesh
PI: RV Singh CoPI: S Vennila, AK Kanojia, Manoj  Choudhary                

Programme V: Transfer fo technology and human resource 
development in IPM

PI : Mukesh Sehgal  CoPI: Ajanta Birah, PV Verma, SP Singh, 
Neelam  Mehta, Hera Lal Yadav



64

Publications

Research Papers
Arora Sumitra, Balotra Sahil, Pandey Gunjan  
and Kumar Anu (2017). Binary combinations of 
organophosphorus and synthetic pyrethroids are 
more potent acetylcholinesterase inhibitors than 
organophosphorus and carbamate mixtures: an in 
vitro assessment. Toxicology Letters, 268: 8–16.  

Behera C, Yadava DK, Vasudeva S, Singh N, Saini 
N, Pushpa HD, Yadav MS and Prabhu, KV (2016). 
Inheritance and allelic relationship of white 
rust resistance gene in the crosses of exotic and 
indigenous germplasm lines of Indian mustard 
[Brassica juncea (L.) Czern. and Coss.], J. of Oilseeds 
Research 33: 208-211 

Bhat M Narayana, Ahmad Mobin, Vennila S, Singh 
Gajab, Sardana HR, Saxena AK, Sridhar V and Yadav  
Satish K (2018). Severity, weather influence and 
prediction of early blight of tomato for Eastern dry 
zone of Karnataka.  Ann. Pl. Protec. Sci. 26:165-169.

Bhat M Narayana, Vennila S, Sardana HR, Ahmad 
Mobin and Kulkarni MS (2017). Disease scenario 
of tomato in semi - arid region of Karnataka as 
influenced by rainfall and dry spell.  Ann. Pl. Protec. 
Sci. 25: 437-39.

Chandra Puran, Sharma OP, Vennila S, Singh 
Narendra and Yadav Satish Kumar (2017). Climatic 
relationship of pigeonpea Fusarium wilt in hot arid 
ecoregion of Banaskantha, Gujarat.  Ann. Pl. Protec. 
Sci. 25: 443-445. 

Deka Sikha, Nath RK, Sehgal M, Ahuja DB, Kakati RK 
and Barbora AC (2017). Indigenous technological 
knowledge (ITK) and practices in pest management 
of Assam. Ann. Plant Prot. Sci. 25: 119-125 

Deka Sikha, Nath RK, Sehgal M, Barbora AC, Kakati 
RK and Ahuja DB (2017). Socio-economic status of 
tribal farmers of Tinsukia district of Assam: A Case 
Study. Int. J. Curr. Microbiol. App. Sci. 6: 2244-2248. 

Kishore Kundan, Samant Deepa, Singh HS and 
Sharma Debi (2017). 3 Ps: Mantra for maximizing 
mango yield under high-density planting system 
Curr. Sci. 113: 2078-79

Kumar Amrender, Nemade PW, Sharma Rakhee, 
Tanwar RK, Chattopadhyay C, Wanjari SS and Rathod 
TH (2018).  Statistical models for forewarning sucking 
pests on cotton in Maharashtra   J. Agrometeorol. 20: 
62-65

Kumar Amrender, Sharma Rakhee, Roy S, Rao VUM, 
Vennila S, Jha Somnath and Chattopadhyaya C 
(2018). Possible future climate for rice growing 
regions of India: Visualising 2050 and pest-related 
impact thereof. Indian J. Agric. Sci. 88:197-211  

Malik Meenakshi, Bansal Mamta, Agarwal RP (2017). 
A Study of Data Mining Based Techniques for Water 
management and Crop Prediction. International 
Journal of Contemporary Research in Engineering and 
Technology. 7: 35-38

Malik Meenakshi, Bansal Mamta, Agarwal RP, Kanojia 
AK and Sehgal Mukesh (2017). Price forecasting for 
monocrop pattern using data mining approach. 
International Journal of Research in Economics and 
Social Sciences. 7: 20-29.

Malik Meenakshi, Bansal Mamta, Agarwal RP, Kanojia 
AK and Singh RV (2017). Crop selection algorithm-
technique for price prediction. International Journal 
of Research in Economics and Social Sciences. 7: 205-
2011

Malik Meenakshi, Bansal Mamta, Agarwal RP, Kanojia 
AK and Singh RV (2017). Multi-model approach 
focusing on crop planning. International Journal of 
Research in Engineering and Applied Sciences.7: 217-
224

Rao MS, Shaila O, Sreelakshmi P, Vennila S, Vanaja M, 
Maheswari M and Reddy K Sammi (2018).  Tritrophic 
interactions of cowpea [Vigna unguiculata subsp 
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unguiculata (L.)], aphids [Aphis craccivora (Koch)] 
and coccinellids [Menochilus sexmaculatus (Fab.)] 
under eCO2 and eTemp. J. Asia-Pacific Entomol. 
21:531-537

Rao Muthukumalli Srinivasa, Ongolu Shaila, Vennila 
Sengottaiyan, Rama Rao and Anantha Chitiprolu 
(2017). Impact of eCo2 and temperature on Aphis 
craccivora Koch on groundnut and future pest status 
during climate change scenarios. J. plant physiol. 
Pathol. 5: 1-6. 

Samant Deepa, Kishore Kundan and Singh HS 
(2018). Assessing Effectiveness of ‘Arka Mango 
Special’ for improving yield and quality of mango 
variety ‘Banganpalli’ in lateritic soils of Odisha, India. 
Int. J. Curr. Microbiol. App. Sci. 1:168-173

Singh Niranjan, Vennila S, Yadav H and Singh Ajay 
Kumar (2017). ICT based pest surveillance and 
advisory system: a path breaking initiative. Bharatiya 
Krishi Anusandhan Patrika, 32: 183-87.

Singh Surender Kumar, Barnwal VK, Banerjee Tapati, 
Kanojia AK, Sharma  Kanchan and Chattopadhyay 
Chirantan (2017). An ICT based e-pest mapping, 
surveillance, management technique versus 
traditional system - a comparative study for efficient 
management of crop-agro ecosystems. Environment 
& Ecology 35: 1840-44.

Vennila S, Mathirajan VG, Suresh S, Bhat MN, Kumari 
Alpana, Paul RK, Prabhakar M, Rao MS, Yadav SK, 
Kumar Murari, Chandra Puran and Mehta N (2017). 
Increasing abundance of rice black bug Scotinophora 
lurida (Burmeister) in relation to climatic variability 
during kharif at Aduthurai (Tamil Nadu). Bharatiya 
Krishi Anusandhan Patrika 32: 256-260.

Vennila S, Paul Ranjit Kumar, Bhat MN, Yadav Satish 
Kumar, Kumar NB, Rachappa V, Yelshetty Suhas, 
Chandra Puran and Sharma OP (2017).  Approach 
to study of pigeonpea leaf webber [Grapholita 
critica (Meyr.)] damage dynamics and its relation to 
weather. Legume Res. DOI: 10.18805/LR-3937. 

Vennila S, Singh G, Jha GK, Rao MS, Panwar H 
and Hegde M (2017). Artificial neural network 
techniques for predicting severity of Spodoptera 
litura (Fabricius) on groundnut. J. Environ Biol. 38: 
449-456. 

Yadav MS and Ahmad N (2017). Management of 
Sclerotinia rot of mustard following biorationals 
approaches. Plant Dis. Res. 32: 223-225. 

Technical Bulletins / Extension Folders /
Popular Articles
Deka Sikha, Barbora AC, Ahuja DB, Sehgal Mukesh 
and Kakoti RK (2017). Major insects, mite and 
mollusk pests of Khasi mandarin (Citrus reticulata 
Blanco). CRS, AAU, Tinsukhia, Assam and ICAR-
NCIPM, New Delhi. P. 41 

Kumar Anoop, Birah Ajanta, Singh SP and Tanwar RK 
(2017). Kapaas me samekit naashijeev prabandhan, 
Extension folder No.41, ICAR-NCIPM, New Delhi.

Mathirajan VG, Suresh S, Ravi V and Vennila S (2017). 
Interception of rice black bug, Scotinophora lurida 
-An emerging pest of rice at TRRI, Aduthurai. IIRR 
Newsletter 15: 41-42. 

Sehgal M, Birah Ajanta, Mandal B, Ramakumari, 
Dorna D, Shenoy, NA, Butia P and Ahuja DB (2018). 
Pests of large cardamom and their management, 
Extension folder No.43, NCIPM, Pusa, New Delhi.

Tanwar RK, Singh, SP and Kanwar Vikas (2018). 
Large-scale implementation of IPM in basmati rice: 
A Success story, Indian Farming 68 (02):6-8

Vennila S, Tomar Ankur, Singh AK, Bhat MN, Singh 
Niranjan, Mehta Neelam, Yadav Heralal, Rao MS 
and  Prabhakar M (2018). Mobile Based Insecticide 
and Fungicide Calculators, Pamphlet, ICAR-NCIPM, 
New Delhi.
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Book
Chattopadhyay C, Tanwar RK, Sehgal M, Birah Ajanta, 
Bhagat S, Ahmad N and  Mehta Neelam (2018). 
(eds),  Handbook of Integrated Pest Management. 
Indian Council of Agricultural Research, p 712.

Book Chapters
Ahmad Nasim, Bhagat Someshwar, Chaudhary 
PN (2018). Diagnostics of key antagonistic 
and  entomopathogenic fungi. In: Handbook of 
Integrated Pest Management (eds. Chattopadhyay 
et al. 2018). ICAR, pp. 428-437.

Arora Sumitra (2018). Background paper for COP8 on 
approaches to reducing toxicant concentrations in 
smokeless tobacco products.WHO TobLab Network.

Arora Sumitra (2018). Scientific information 
and analytical methods to measure chemicals 
in smokeless tobacco contents and emissions 
contributing to toxicity, addictiveness and 
attractiveness. WHO TobLab Network.

Arora Sumitra (2018). Role of Indigenous Technical 
Knowledge in Integrated Pest Management. In: 
Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, 307-311. 

Arora  Sumitra (2018). Strategic use of chemical 
pesticides in integrated pest management. In: 
Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, 20-25. 

Bhagat Someshwar, Ahmed Nasim, Tanwar RK 
and Sharma OP (2018). Isolation and evaluation of 
microbial biological control agents. In: Handbook of 

Integrated Pest Management (eds. Chattopadhyay 
et al. 2018). ICAR, pp. 398-404.

Bhat Narayana M and Bhatnagar Anuj (2018). 
Integrated pest management-Potato In: Handbook 
of Integrated Pest Management (eds. Chattopadhyay 
et al. 2018). ICAR, pp. 602-606.

Birah Ajanta and Tanwar RK (2018). Integrated Pest 
Management – Cotton. In: Handbook of Integrated 
Pest Management (eds. Chattopadhyay et al. 2018). 
ICAR, pp. 585-591.

Birah Ajanta and Tanwar RK (2018).  Rearing 
of  Helicoverpa armigera  and  Spodoptera litura.  In: 
Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, pp. 405-410.

Sardana HR (2018). Integrated pest management – 
vegetable crops. In: Handbook of Integrated Pest 
Management (eds. Chattopadhyay et al. 2018). ICAR, 
pp 624-636.

Sardana, HR, Bhat MN and Choudhary Manoj (2018). 
Sabji Ki Faslon Mein Samekit Nasijeev Prabandhan. In: 
Vibhinn fasalon me IPM takniki yon ka kriyanvayan: 
Safalata ki kahaniya (eds.  Ahuja DB et. al.) ICAR-
NCIPM, New Delhi

Singh SK and Yadav MS (2018). IPM in groundnut 
crop. In: Vibhinn fasalon me IPM takniki yon ka 
kriyanvayan: Safalata ki kahaniya (eds.  Ahuja DB et. 
al.) ICAR-NCIPM, New Delhi, pp. 18.

Tanwar RK (2018). Conservation of natural enemies. 
In: Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, pp. 386-392.

Tanwar RK (2018). Mass production of Trichogramma. 
In: Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, pp. 337-342.

Tanwar RK (2018). Rearing of important natural 
enemies. In: Handbook of Integrated Pest 
Management (eds. Chattopadhyay et al. 2018). ICAR, 
pp. 411-415.

Tanwar RK and Singh SP (2018). Integrated Pest 
Management – Rice. In: Handbook of Integrated 
Pest Management (eds. Chattopadhyay et al. 2018). 
ICAR, pp. 468-478.

Tanwar RK, Bambawale OM, Birah Ajanta, Bhagat 
Someshwar, Kumar Anoop and Ahmed Nasim 
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(2018). Mass production of Ha-NPV and Sl-NPV. In: 
Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, pp. 358-363 

Tanwar RK, Birah Ajanta, Kumar Anoop and Singh 
SP (2018).  Bt kapas ki fasal me samekit naashijeev 
prabandhan ka kriyanvayan Safalata ki kahani. In: 
Vibhinn fasalon me IPM takniki yon ka kriyanvayan: 
Safalata ki kahaniya (eds.  Ahuja DB et. al.) ICAR-
NCIPM, New Delhi, pp. 7-11

Tanwar RK, Singh SP and Birah Ajanta (2018). 
Integrated Pest Management –Sugarcane. In: 
Handbook of Integrated Pest Management (eds. 
Chattopadhyay et al. 2018). ICAR, pp. 578-584.

Vennila S, Das DK, Singh J, Tanwar RK, Sharma 
S and Chattopadhyay C (2017). Weather based 
forewarning of rice yellow stem borer, Scirpophaga 
incertulas (Walker) at Raipur (Chhattisgarh, India). In: 
Sustainable Farming and Soil Health Management. 
(eds. Sanjay Arora and Suraj Bhan), Soil Conservation 
Society of India, New Delhi. pp. 374-377.

Vennila S, Singh Jitender, Srinivasa Rao M., Prabhakar 
M. and Sridhar V (2018).  Impact of climate change 
on pest scenario in India. In: Handbook of Integrated 
Pest Management (eds. Chattopadhyay et al. 2018). 
ICAR, pp. 219-225.

Yadav MS (2018). Integrated Pest Management-
Rapeseed-Mustard. In: Handbook of Integrated Pest 
Management (eds. Chattopadhyay et al. 2018). ICAR, 
pp. 543-548.

Yadav MS, Singh SK, Mehta N, Ahmad N and Yadava 
DK (2018). Sarson kee fasal mein  IPM pranalee ka 
vaidikaran: Ek safal Kahani. In: Vibhinn fasalon me 
IPM takniki yon ka kriyanvayan: Safalata ki kahaniya 
(eds.  Ahuja DB et. al.) ICAR-NCIPM, New Delhi, pp 
24-28. 

Yadav MS, Singh SK, Mehta Neelam, Ahmad Nasim 
and Yadav Devender Kumar (2018). IPM in mustard 
crop - a success story. In: Vibhinn fasalon me IPM 
takniki yon ka kriyanvayan: Safalata ki kahaniya (eds.  
Ahuja DB et. al.) ICAR-NCIPM, New Delhi, pp. 24.
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TV/Radio talk
Sardana HR (2017).  TV talk on DD Kisan Channel on 
IPM in Vegetables, 15 Dec 2017. 

Yadav MS (2018). TV talk on DD Kisan on Pests and 
diseases management in winter crops / vegetables, 
26 Jan 2018
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Event Date Venue Participant

Regional workshop on preventing grain losses: scientific 
approach

10-11 July 2017 NASC Complex, Pusa, New 
Delhi

Sumitra Arora

National summit on crop care & doubling farmer’s 
income: myths, challenges & way forward

18 July 2017 The Ashok Chanakyapuri, 
New Delhi

Sumitra Arora

Annual project review meeting of GAINS project 21 July 2017 CTCRI, RS, Bhubaneshwar HS Singh

24th Annual group meeting of All India Co-ordinated 
Research Project on rapeseed-mustard 

3-5 Aug 2017 SKNAU, RARI, Durgapura, 
Jaipur

MS Yadav

Summer schools on current techniques and advances 
in mass culturing of microbials for the production of 
biopesticides

05-25 Sep 2017 ICAR-NBAIR, Bengaluru Manoj Choudhary

National symposium on emerging trends in plant health 
management in relation to climate change

12-13 Sep 2017 College of agriculture, UAS, 
Bengaluru

Mukesh Sehgal

National symposium on innovation in horticulture: 
production & consumption

14-15 Sep 2017 GBPUA&T, Pantnagar HS Singh  
DB Ahuja

International conference: Plant health for human welfare 01-04 Nov 2017 University of Rajasthan, 
Jaipur

MS Yadav 
M Choudhary  
M Khokhar

National seminar on potential, prospects and strategies 
for doubling farmers’ income: multi-stakeholder 
convergence

9-11 Nov 2017 Guwahati, Assam Sumitra Arora

Indo US symposium 2017 4-5 Dec 2017 PAU Ludhiana, Punjab MN Bhat

Food and nutritional security through vegetable crops in 
relation to climate change (NCVEG-17)

09-11 Dec 2017  IIVR, Varanasi, UP DB Ahuja
MN Bhat

Trainers training programme on pest management in 
tropical and subtropical Fruit crops

19 Dec 2017 IARI, New Delhi HS Singh

National symposium on Innovative strategies for the 
management of plant diseases under climate change 
scenario 

19 Dec 2017 IARI, New Delhi MS Yadav
Nasim Ahmad

Workshop on agriculture technologies for farmer’s 
prosperity

23 Dec 2017 RBS College, Agra RV Singh

Pest management in horticulture under climate change 25 Jan 2018 SBPKVV, Meerut HS Singh

14
Participation in Seminar/
conference / Workshop / Symposia
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Event Date Venue Participant

Regional workshop on preventing grain losses: scientific 
approach

29-30 Jan 2018 College of Agriculture, 
Pune

Sumitra Arora

Workshop on ‘Safe use of pesticides’ 31 Jan 2018 IARI RS, Pune Sumitra Arora

31st National convention of agricultural engineers 
engineering interventions in doubling the income of 
small and marginal farmers by 2022

02 Feb 2018 SK Singh

National symposium on climate smart agriculture for 
nematode management

11-13 Feb 2018 ICAR-CCARI, Ela, old Goa Mukesh Sehgal

XVI AZRA International Conference on applied 
zoological research for sustainable agriculture and food 
security

9-11 Feb 2018 BHU Varanasi Anoop Kumar

XX Biennial group meeting of AICRP nematodes on 
agriculture  

15-18 Feb 2018 AAU, Anand (Gujrat) Satyendra Singh

National symposium on plant health management: 
embracing eco-sustainable paradigm 

15-17 Feb 2018 AAU, Jorhat, Assam MS Yadav
MK Khokhar

Workshop on ‘Bio Diversity and Climate Change 2018 24-27 Feb 2018 IIT, Kharagpur, WB Vennila S

Seminar on Insect Pests of Noni and other medicinal 
plants and their Management organised by World Noni 
Research Foundation Research Foundation, Chennai 

24-25 Mar 2018 College of Agriculture, 
Pune, Maharashtra

HS Singh  
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S. No. Name Designation

1 Dr DB Ahuja Director (Acting) upto 28 Feb 2018

2 Dr OP  Sharma Director (Acting) wef 1 Mar 2018

SCIENTIFIC STAFF

 PLANT PATHOLOGY 

3 Dr MN Bhat Principal Scientist

4 Dr MS  Yadav Principal Scientist

5 Dr Mukesh Khokhar Scientist

6 Shri Manoj Choudhry Scientist

AGRICULTURAL ENTOMOLOGY

7 Dr HR  Sardana Principal Scientist

8 Dr RK Tanwar Principal Scientist

9 Dr HS Singh Principal Scientist

10 Dr (Mrs) S Vennila Principal Scientist

11 Dr SK Singh Principal Scientist

12 Dr Ajanta Birah Principal Scientist

13 Dr  Jitendra Singh Principal Scientist

14 Shri  Rakesh Kumar Scientist 

15 Dr Anoop Kumar Scientist

NEMATOLOGY 

16 Dr  Mukesh Sehgal Principal Scientist

17 Dr Satyendra Singh Principal Scientist

ORGANIC CHEMISTRY 

18 Dr (Mrs) S Arora Principal Scientist

AGRICULTURAL ECONOMICS 

19 Shri  Vikas Kanwar Scientist

COMPUTER APPLICATIONS IN AGRICULTURE 

20 Shri Niranjan Singh Scientist

GEOGRAPHY 

21 Shri AK Kanojia Scientist 

AGRICULTURAL STATISTICS 

22 Mrs  Meenakshi Malik Scientist

AGRICULTURAL EXTENSION 

23 Dr  RV  Singh Principal Scientist

TECHNICAL STAFF

24 Shri PV Verma  CTO

25 Shri SP Singh ACTO

26 Dr Nasim Ahmad ACTO 

15
Personnel
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S. No. Name Designation

27 Mrs Neelam Mehta STO

28 Shri Satendra  STA 

29 Shri Nirmal Kumar STA

30 Shri Satish Babu STA

31 Sh Hera Lal Yadav Technical Assistant

32 Shri Suresh Pal Technical Assistant

33 Shri US Mishra Technician  

ADMINISTRATIVE STAFF

34 Shri  A K  Aggarwal AO

35 Shri Randhir Singh AF & AO

36 Shri M R Sharma AAO 

37 Shri B Balmiki Assistant

38 Shri B S Tewatia Private Secretary 

39 Mrs S Malhotra Personal Assistant 

40 Mrs Anima Lugun Stenographer G III

41 Shri Bhupesh Chaudhary Assistant

42 Shri Pradeep Kumar UDC

43 Shri Suresh Yadav LDC

44 Shri Pratap Singh LDC 

SKILLED SUPPORTING STAFF

45 Mrs Shingari Devi SSS

46 Shri Raj Kumar SSS

47 Shri Rajendra Shah SSS

48 Shri Sunil Kumar SSS

49 Smt  Kamla SSS

50 Shri Mahesh Kumar SSS

51 Mrs Sarita Kumari SSS
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Promotions
 � Sh Bhupesh Choudhary promoted as Assistant 

on 20 Oct 2017

 � Sh Satish Babu promoted as Sr. Technical 
Assitant w.e.f  31 Jan 2016

 � Late Sh. Ashok Kumar promoted as Sr. Technical 
Assistant w.e.f 11 Jan 2016

Joining  
 � Dr HS Singh joined as Prinipal Scientist 

(Entomology) on 27 June 2017 on transfer from 
IIHR, Bengaluru

16
Promotions/Joining/retirement 

 � Sh Randhir Singh joined as AF&AO on 10 Nov 
2017 on promotion and transfer from CSSRI, 
Karnal

Retirement
 � Dr DB Ahuja, Principal Scientist (Entomology) 

and Director (acting) retired on  28 Feb 2018
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Head  Sanctioned budget Actual expenditure

Plan 1383.2 1374.96

Resource Generation
(in lakhs)

Item Amount

Income from royality 26.46

Total 26.46

Budget (2017-18)
17
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Education 
DAS : Days After Sowing 
DAT : Days After Transplanting 
DBT : Department of Biotechnology 
DG : Director General 
DOI : Digital Object Identifier 
DRMR : Directorate of Rapeseed Mustard Research
EC : Emulsifiable Concentrate
EIQ-FUR : Environmental Impact Quotient - Field Use 

Rate 
EPN : Entomo Pathogenic Nematode
ES : Emulsion for seed treatment 
ETL : Economic Threshold Level 
FFS : Farmer' Field School  
FICCI : Federation of Indian Chambers of Commerce & 

Industry 
FP : Farmers' Practice 
FC : Flowable Concentrate 
FYM : Farm Yard Manure 
G : Granules 
g : gram
GJ : Gujarat 
GBPUA&T : Govind Ballabh Pant University of Agriculture 

and Technology 
GBE : Garlic Bulb Extract 
GKVK : Gandhi Krishi Vigyan Kendra 
GoI : Government of India 
ha : hectare
HORTSAP : Horticultural Surveillance and Advisory 

Project 
HRD : Human Resource Development  
IARI : Indian Agricultural Research Institute 
IBCR : Incremental Benefit Cost Ratio
ICAR : Indian Council of Agricultural Research  
ICT : Information and Communication 

Technology 
IGKVV : Indira Gandhi Krishi Vishwa Vidyalaya 
IIFSR : Indian Institute of Farming Systems 

Research 
IIHR : Indian Institute of Horticulture Research 
IIRR : Indian Institute of Rice Research 
IIVR : Indian Institute of Vegetable Research 
IMC : Institute Management Committee
IPM : Integrated Pest Management 
IRC : Institute Research Committee 
K2O : Potash 

A3P : Accelerated Pulse Production Programme 
AAU : Assam Agricultural University 
a.i. : active ingredient 
AICRP : All India Coordinated Research Project 
AKMU : Agriculture Knowledge Management Unit
ANGRAU : Acharya N. G. Ranga Agricultural 

University 
APHU : Andhra Pradesh Horticultural University 
AP : Andhra Pradesh 
ARS : Agricultural Research Station 
ATMA : Agricultural Technological Management 

Agency           
BCR : Benefit Cost Ratio 
BCKV : Bidhan Chandra Krishi Vishwavidyalaya 
BG : Bollguard 
BPH : Brown Plant Hopper 
BSKVV : Babasaheb Sawant Konkan Krishi 

Vidyapeeth 
Bt : Bacillus thuringiensis 
CIARI : Central Island Agricultural Research Institute
CCPI : Co-operating  Centre Principal 

Investigator 
CD : Critical Difference 
CICR : Central Institute for Cotton Research 
CCSHAU : Chaudhary Charan Singh Hisar Agricultural 

University 
CDTE-IIT : Centre for Development of Technical 

Education, Indian Institute of Technology
cfu : colony forming units 
CG : Chhattisgarh 
CISH : Central Institute for Subtropical 

Horticulture  
CRIDA : Central Research Institute for Dryland 

Agriculture 
CROPSAP : Crop Pest Surveillance and Advisory Project 
CRRI : Central Rice Research Institute 
CRS : Citrus Research Station  
CRURRS : Central Rainfed and Upland Rice Research 

Station 
CSAUA&T : Chandra Shekhar Azad University of 

Agriculture and Technology 
CSSRI : Central Soil Salinity Research Institute 
CuOCl2 : Copper oxy chloride 
C.V. : Coefficient of Variation 
DAC : Department of Agriculture and Co-operation
DAP : Days After Planting 
DARE : Department of Agricultural Research and 

18
abbreviations
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KA : Karnataka 
kg : kilogram
KVK : Krishi Vigyan Kendra 
l : litre 
LF : Leaf Folder 
LSD : Least Significant Difference 
M : Main plot 
MAT : Male Annihilation Technique 
MAU : Marathwada Agricultural University 
MoA : Ministry of Agriculture 
MoAFS : Ministry of Agriculture and Food Security 
ml : millilitre
mm : millimetre  
MP : Madhya Pradesh 
MPKV : Mahatma Phule Krishi Vidyapeeth 
MPUAT : Maharana Pratap University of Agriculture and 

Technology 
MS/MH : Maharashtra 
mt : million tonnes 
N : Nitrogen 
NAARM : National Academy of Agricultural Research 

Management 
N:P:K : Nitrogen, Phosphorus and Potash 
NAIP : National Agricultural Innovation Project
NCIPM : National Research Centre for Integrated  Pest 

Management
NRRI : National Rice Research Institute
CAU-Th : Central Agricultural University Trichoderma 

harzianum 
NFSM : National Food Security Mission 
NPV : Nuclear Polyhedrosis Virus 
NASC : National Agricultural Science Centre 
NCIPM : National Research Centre for Integrated Pest 

Management 
NCR : National Capital Region 
NCUI : National Cooperative Union of India 
NEH : North Eastern Hill  
NGO : Non Governmental Organization 
NICRA : National Initiative on Climate Resilient 

Agriculture 
NKN : National Knowledge Network 
NRCSS : National Research Centre on Seed Spices  
OPMAS : Online Pest Monitoring and Advisory 

Services 
OUAT : Odisha University of Agricultural and 

Technology 
p : Probability 
P2O5 : Phosphorus 
PAU : Punjab Agricultural University 
PB : Punjab 
PBND : Peanut Bud Necrosis Disease 
PDI : Pest Severity Index 
PDKV : Punjabrao Deshmukh Krishi Vidyapeeth 
PI : Principal Investigator 
PJTSAU : Professor Jayashankar Telangana State 

Agricultural University 

PME : Priority Setting, Monitoring and Evaluation
ppm : parts per million 
q : quintal 
QRT : Quinquennial Review Team 
RAC : Research Advisory Committee 
RARI : Rajasthan Agricultural Research Institute 
RARS : Regional Agriculture Research Station 
RCER : Regional Centre for Eastern Region 
RCH : Rasi Cotton Hybrid 
RH : Relative Humidity
RRLRRS : Regional Rainfed Lowland Rice Research 

Station 
RRS : Regional Research Station 
RTI : Right To Information  
RTPD : Real Time Pest  Dynamics 
RVSKV : Rajmata Vijayaraje Scindia Krishi 

Vishwavidyalaya 
S : Sub plot 
SAARC : South Asian Association for Regional 

Cooperation 
SAD : State Agriculture Department 
SAS : Statistical Analysis System 
SAU : State Agricultural University 
SC : Soluble Concentrate 
SDA : State  Department of Agriculture 
S.E. : Standard Error 
S.K. : Sardar Krushinagar 
SKNAU : Sri Karan Narendra Agriculture University 
SMD : Sterility Mosaic Disease 
SMW : Standard Meteorological Week 
SMSs : Short Message Services 
SP : Soluble powder 
SQL : Structured Query Language 
sq.m : square metre
SS : Sub-Sub plot 
t : tonnes 
TERI : The Energy and Resources Institute 
TMC : Technology Mission on Cotton  
TN : Tamil Nadu 
TNAU : Tamil Nadu Agricultural University 
TRRI : Tamil Nadu Rice Research Institute 
UAHS : University of Agricultural and Horticultural 

Sciences 
UAS : University of Agricultural Sciences 
UHAS : University of Health and Allied Sciences 
UP : Uttar Pradesh 
WB : West Bengal 
WG : Wettable Granules 
WHO : World Health Organization 
WP : Wettable Powder
YSB : Yellow Stem Borer 
ZAHRS : Zonal Agricultural and Horticultural 

Station 
ZARS : Zonal Agricultural Research Station 
ZnSO4 : Zinc sulfate






