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Preface

Integrated Pest Management (IPM) is a component 
of integrated crop management (ICM) that 

harnesses the practices of crop production in 
a holistic manner. At first instance, IPM aims to 
prevent the buildup of harmful organisms (insect-
pests, mites, nematodes, vertebrate pests, microbial 
pathogens viz., fungi, bacteria and viruses), and 
crop damage from reaching pest status by utilizing 
a combination of suitable methods such as the 
use of resistant cultivars, exploitation of natural 
enemies, augmentation of applied biological 
control, modification of cultural practices, 
employing mechanical, physical methods and need-
based legislations in an ecologically compatible, 
economically viable, environmentally sound and 
pragmatically feasible manner. Secondly, chemical 
pesticides are used only after monitoring pests 
following established guidelines as a curative action 
against the target organism(s) wherein toxicants 
are chosen judiciously to minimize hazards to 
crops, human health and the environment. Applied 
systems research at ecosystem level accounting 
for interactions of important system variables viz., 
crop, pests, natural enemies, cropping practices 
and patterns is a necessity to improve decision 
making on profitable and sustainable IPM in 
the era of information technology and precision 
farming has been the way in India ever since IPM 
has been adopted as a National policy since 1985. 
The ICAR-National Research Centre for Integrated 
Pest Management (NCIPM) has been validating 
and refining IPM strategies and practices since 
its establishment in 1988, with the mission of 
maximizing crop yields through minimization of 
yield losses due to pests across major agricultural 
and horticultural crops in tune with the emerging 
problems across geographical locations of the 
country. Assimilation of knowledge base on 

pests, plant protection practices, products and 
personnel of the country, linking public (institutes 
of Indian Council of Agricultural Research, State 
Agricultural Universities, Krishi Vigyan Kendras 
and State Department of Agriculture) and private 
institutions (non-governmental organisations 
and industries) for an effective large-scale IPM 
implementation fortified through trainings-cum-
consultancies have been in vogue for an efficient 
and improved crop protection across the country. 
NCIPM envisages larger role in making IPM more 
effective through higher levels of integration 
of multidisciplinary technologies including 
information and communication technology (ICT), 
and of stakeholders by means of improved research, 
education, training and extension for an enhanced 
crop and ecological health, and sustainable 
agricultural growth. Achievements made by the 
centre over the past 25 years have been through 
successive experiences gained through the farmer 
participatory implementation of IPM at farmers' 
fields. Pre-season pest management practices, 
guidance in selection of crops and cultivars suited 
to soils, timely planting, continuous monitoring of 
crop health and pest status, conservation practices 
for native natural enemies, use of timely and quality 
inputs of bio-rationals integrated with location-
specific crop production practices formed the basis 
of IPM. Real time pest-status based management 
advisories advocating correct selection of 
pesticides with recommended dosages successfully 
demonstrated the effectiveness of IPM strategy with 
increased net returns accrued to the farmers. 

Present report has been prepared on the basis of 
results of the experiments conducted during the 
year 2016-17 by scientists of NCIPM.As a research 
institute, ICAR-NCIPM has been working hard 
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for identifying and implementing the best IPM 
practices that can be adopted to safeguard the 
environment and human health.  IPM modules have 
been validated for rice, cotton, horticultural crops, 
pulses and oilseeds, besides imparting training to 
extension personnel in the field of IPM.  Scientists of 
the institute also executed various IPM promotional 
activities under Mera Gaon Mera Gaurav programme 
in 25 villages.  IPM practices have been implemented 
under TSP in NEH and State of Odisha and Rajasthan.  
ICT based pest surveillance were taken up in NEH 
regions.  

I am grateful to Dr. T. Mohapatra, Secretary, DARE 
& DG, ICAR; Dr. J.S. Sandhu, DDG(CS), ICAR and 
Dr. P.K. Chakrabarty, ADG (PP&BS) for constant 

encouragement and support. Scientists of the 
NCIPM have been contributing immensely for the 
technical execution of research programme and 
documentation of this report.  I thank them for all 
the excellent support. Dr. O.P. Sharma, Dr. Anoop 
Tiwari, Sh. Rakesh Kumar, Sh. S.P. Singh and Smt. 
Neelam Mehta deserve to be commended for their 
inputs and commitment to all aspects related to this 
report.

 (DB Ahuja) 
      Director
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executive Summary

Validation of integrated pest management (IPM) 
in scented rice at Bambawad (UP) was continued 
for the fifth year, wherein emphasis was given on 
increasing soil organic matter, microbial biomass 
and reduction in use of pesticides apart from 
maintaining pest population below economic 
threshold level (ETL). IPM was able to reduce pest 
incidence significantly especially of yellow stem 
borer, leaf folder, brown plant hopper, bakanae 
disease, brown spot and Pyricularia blast. Significant 
increase in spider population could be observed 
due to conservation practices along with B:C ratio, 
of 2.04 and 2.73 in farmers' practice (FP) and IPM, 
respectively. The collaborative trial with ICAR-NRRI 
Cuttack was continued and in the wake of swarming 
caterpillar outbreak in Darang and Udalgiri 
districts of Assam. Extensive survey was carried 
out and management strategies were finalized in 
collaboration with ICAR-NRRI RRLRRS (Gerua, Assam) 
and  State Department of Agriculture. Nematode 
centric IPM demonstration were conducted in 
Shivamogga, Karnataka led to significant reduction 
in nematode population in rice. IPM in Direct  
Seeded Rice carried out in Ruksana (Haryana) 
wherein brown manuring along with IPM 
components was able to maintain brown plant 
hopper population below ETL with higher yield as 
well as B: C ratio.

ICT based Pest Surveillance and Management 
Advisory for Boro rice was implemented in Dhalai 
district of Tripura state under NEH programme. 
Advisories numbering 515 were issued to the 
farmers in local language, Bengali. It was found 
that no rice pest had crossed ETL during the period 
under surveillance (and based on the advisory, 
farmers didn’t resort to application of pesticides.

Validation of non pesticidal method of pest 
management strategies in cotton at Nidani village, 
Jind district was evaluated and compared with 
farmers’ practices. Non pesticidal farmers' practices 
had higher number of spiders, coccinellids and 

green lacewings in comparison to IPM and FP. 
The success of the programme was evidence by 
DDG (CS) and Director NCIPM during field day 
organized at village Nidani. IPM strategies aiming 
to manage mirid bug carried out in collaborative 
mode in Perambalur (TN), indicated superiority 
of combination of Lucerne inter crop and spray of 
acephate and azadirachtin at different intervals. In 
the wake of whiteflies out break in Fazilka (Punjab) 
in Northern Zone during preceding year, monitoring 
of whitefly population and implementation of IPM 
strategies with focus on application of azadirachtin 
in farmers’ participatory mode were able to manage 
whiteflies with significant reduction in use of 
chemical pesticides. The success of the programme 
was witnessed by Central Pest Monitoring Team.

Field research trials carried out to manage 
pigeonpea stem and root diseases with bio-agents 
indicated strains of Trichoderma and Bacillus to be 
promising. A similar experiment on climate induced 
pests carried out in chickpea at Anantapur has 
shown ability of four Trichoderma strains to manage 
soft rot and dry root rot to varying levels. Validation 
of forecast model developed at NCIPM for the 
occurrence of H. armigera in different districts of 
Gulbarga was assessed with moderate to high 
accuracy.

IPM validation in vegetable crops has become 
highly relevant with a view to reduce chemical 
load in environment resulting from unwanted and 
injudicious use of chemical pesticides. During 2016-
17, IPM technology was validated in onion crop in 
Pune, Maharashtra and in bitter gourd, bottle gourd 
and cucumber crops in Karnal, Haryana in an area of 
about 25 and 300 acres, respectively. The adoption of 
IPM technology in onion crop resulted in reduction 
of the number of sprays to 3-4 from about 10 in FP 
fields and at the same time an increased yield of  
38 t/ha in IPM over farmers' practice (33 t/ha) during 
rabi season resulting in the higher CBR of 1:1.9 in 
IPM over 1:1.4 in FP, respectively. Implementation of 
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IPM technology in bitter gourd helped in reduction 
of number of chemical pesticide sprays to 7 as 
against 16 in non FP fields. There was also variation 
in the yield in IPM (187.4 q/ha) and FP (174.5 q/ha). 
This indicated the effectiveness of adoption of IPM 
strategies by the farmers in increasing the crop yield 
in addition to the reduced pesticide use.

A network project for management of pests 
of mandarin was implemented in North Western 
Region (NWR) and North Eastern Region (NER) of 
India with focus on management of Phytophthora 
foot rot and greening disease transmitted by citrus 
psylla, beside trunk borer in NER. Adoption of IPM 
module resulted lower incidence of pests, higher 
population of natural enemies, lower number of 
application of pesticides and reduced quantity of 
pesticides, higher fruit yield and higher economic 
returns at both the locations. Popularization of 
Trichoderma and Pseudomonas could help in 
management of citrus greening and Phytophthora 
gummosis in mandarin orchards in both NER and 
NWR India.

Implementation of mobile (m) CROPSAP 
was facilitated during 2016-17 across soybean, 
(URL:http://mahaagriiqc.gov.in/cropsapadm/ 
index.php) cotton, rice, pigeonpea and chickpea  
in an area of 39.76, 38.00, 15.56, 15.33 and  
18.95 lakh ha, respectively of Maharashtra.  
Reduced girdle beetle and increasing Helicoverpa, 
Spodoptera and Chrysodeixis damage was noted 
on soybean during 2016. Fluctuations in spatial 
variability of whiteflies on cotton were inferred 
over seasons across Maharashtra and within a 
district. Overall reduction of other insect-pests 
and diseases of rice was noted. Several districts  
were the hot spots for Helicoverpa and  
Nagpur for pod fly during 2016 on pigeonpea. 
Fusarium wilt was of higher importance over 
Helicoverpa on chickpea although both had 
widespread occurrence across Maharashtra. Pest 
management advisories in respect of soybean, 
cotton, rice, pigeonpea and chickpea during 
2016-17 were 2114, 4146, 2511, 4849 and 4172, 
respectively across Maharashtra.

E-pest surveillance programme was  
implemented in 23 districts of the state of 

Maharashtra covering 3,15,104 ha, for six crops 
namely Nagpur mandarin, sweet mandarin, banana, 
mango, pomegranate and sapota. Implementation 
of the project in the state has helped the 
progressive farmers in creating awareness for the 
correct identification of the pests, timely and ETL 
based application of the IPM technologies. In case 
of pomegranate, incidence of bacterial blight was 
low in all the districts except in Satara and Solapur 
districts where it crossed ETL on 11.45% and 5.67% 
occasions, respectively. No significant infestation 
of thrips on fruits was noticed in all the districts. 
In sapota, incidence of bud borer was reported 
throughout with a low infestation level of 2.19 
per cent. Isolated infestation of Phytophthora was 
observed in August only in few villages but later no 
infestation was found. Mean incidence of insect-
pests on Nagpur mandarin orchards in five districts 
(Nagpur, Amravati, Wardha, Buldana and Akola) of 
Vidarbha, was below ETL during September 2016- 
March 2017. However, the incidence of bark eating 
caterpillar and mites were reported above ETL level 
at several locations during this period. Incidence of 
pests in mango was low throughout the season.

In root knot nematode hot spot of Sitapur, 
replacement of currently grown varieties with 
nematode resistant varieties of tomato obtained 
from IIHR, Bengaluru that could reduce the 
population of nematode significantly. Modification 
of innovative IPM tools had led to award of two 
patents in Australia and Indonesia apart from three 
patents in India.

IPM was promoted in citrus at Assam, rice and 
vegetable at Shivmoga, rice in Jharkhand, large 
cardamom and ginger in Sikkim and vegetables 
in Rajasthan under Tribal-Sub Plan. Resource poor 
farmers of Tripura were educated and given hands 
on experience regarding use of bio-pesticides in 
management of citrus diseases. Similar activities 
were also carried out in the same area for promotion 
of IPM in rice and solanaceous crops giving more 
emphasis on soil health and identification of 
beneficial organisms. Similar program on rice and 
vegetables was carried out in Shivmoga and Tripura 
area with focus on nematodes. In continuation of 
the programme IPM was promoted in vegetable 
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production system being adopted by marginal 
farmers of tribal area of Rajasthan with emphasis  
on promotion of microbial biomass in the soil.

IPM in groundnut was promoted in collaboration 
with Directorate of Groundnut Research (DGR), 
Junagarh giving emphasis on seed treatment, 
intercrop and use of botanicals. IPM proved better 
in management of diseases as well as insects 
pests both in rabi and kharif seasons. Mustard 
IPM packages including various combinations of 
microbials, botanical and chemical pesticides were 
tried at Rajpur Khurd campus of NCIPM and RARI 
Durgapura (Rajasthan) locations. The pest and yield 
data indicated that soil augmentation as well as 
seed treatment with Trichoderma strain and spray of 
thiamethoxam gave the best results in comparison 
to other treatments. Large scale popularization 
of IPM practices in mustard carried out in Alwar 
(RJ) and Mohinder Garh (HR) districts indicating 
enhancement in seed yield by 30 per cent over 
farmers' practice and better management of foliar 
as well as stem rot diseases.

A total of 24 locations from 10 agro-climatic 
zones of 12 agro-ecological regions across 11  
States were implemented with ICT based pest 
surveillance for real time pest dynamic (RTPD) 
studies covering four target crops viz., rice, 
pigeonpea, groundnut and tomato during 2016-
17 under National Innovations on Climate Resilient 
Agriculture (NICRA) program.

Outbreak of yellow leaf mite following dry spell 
for 2-3 weeks in August coinciding and 84 and 79% 
reduction in rainfall in respect of July-August and 
November-December 2016 over normals (95 and 
400 mm) during kharif and rabi resulted in gall midge 
incidence at Aduthurai (TN) on rice. Under regimes 
of increasing minimum temperature (4˚C) above 
normal led to increase in rice leaf folder followed 
by pink stem borer then white and yellow stem 
borers at Ludhiana (PB). Incidence of rice panicle 
mite on medium duration cultivars, moderate to 
high incidence of brown plant hopper in November 
on late sown cv. Swarna and of false smut in 
late maturing crop under increasing minimum 
temperature by 2˚C with well distributed rainfall 
during kharif was seen at Raipur (CG). Reducing 

mean temperature (1-2˚C) against normal (23.1˚C) 
largely brought by declining minimum temperature 
during January-March led to increasing incidence of 
yellow stem borer on boro rice at Chinsurah (WB).

Very low population of jassids on pigeonpea 
was noticed at Kalaburagi (KA) due to very low 
temperatures. Pod wasp was recorded as an 
emerging pest of pigeonpea in Vamban (TN) during 
2016. High unseasonal rains at Warangal (TS) 
resulted in reduced Maruca and increased podfly. 
Trends of increasing maximum temperature and 
fluctuating minimum temperature across agro-
climatic zones was related to thrips infestation on 
groundnut. Severity of Alternaria leaf disease has 
been on the rise in the hot sub humid to semi-arid 
eco-region of Vridhachalam (TN). Pathogen of root 
rot of tomato at Ludhiana (PB) was diagnosed as 
Fusarium solani. South American pinworm, Tuta 
absoluta was recorded on tomato for the first time 
at Varanasi and Mirzapur (UP). Phylogenetic studies 
on target spot of tomato indicating existence of four 
variants of tomato leaf curl virus (ToLCV) in West 
Bengal.

Weather based forewarning models predicting 
SMD on pigeonpea at SK Nagar (GJ) and early 
blight of tomato at Bengaluru (KA) were developed. 
Prediction accuracies for green leaf hopper (GLH) 
and brown plant hopper (BPH) across locations were 
>70% for kharif 2016. Leaf folder prediction was 
higher than 80% at Ludhiana (PB), Raipur (CG) and 
Aduthurai (TN). PESTPREDICT – an android based 
application based on rule and empirical based 
model was developed for forecast of pests of rice, 
pigeonpea, groundnut and tomato. Insecticide and 
fungicide calculators as mobile apps with QR codes 
were developed for rice, pigeonpea, groundnut 
and tomato for prescription of recommended 
dosages and application rates of pesticides. Future 
projections of rice insect-pests imply importance of 
YSB continuing at Chinsurah (WB) and Mandya (KA) 
up to 2050. Ludhiana (PB) and Raipur (CG) would 
be the hot spots for BPH up to 2050 followed by 
Mandya (KA) and Aduthurai (TN).

Under SAC-ISRO project ‘Forewarning of major 
crop pests on spatial scale for their integrated 
management’ hyper-spectral signature for 
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candidate pest of rice (blast and YSB) and mustard 
(aphid and Alternaria blight) were collected for 
testing the sensitivity and consistency of adopted 
vegetation indices.

Economics and adoption studies of IPM in  
rice indicated that IPM continues to give better  
net returns at Bambawad. Efforts were also  
made to identify constraints in vegetable crops  
being grown in Tehri Garhwal, preliminary 
information indicates lack of inputs and knowledge 
about IPM.

Under capacity building program, six trainings 
were organised to upgrade the skills of in-house 
staff (Scientists, Technical and Administrative). 
Five trainings were conducted to educate 
pesticides dealers and staff functionaries apart 
from progressive as well as resource poor women 
farmers. Under 'Mera Gaon Mera Gaurav' Scheme, 
scientists of five multi disciplinary teams attended 
farm related issues and provided inputs as well as 
hands on training to farmers which contributed to 
mitigate their crop problems. 
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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
Integrated Pest Management (IPM) is an eco-

friendly approach which aims at keeping the 
pest populations below the economic threshold 
levels by employing available pest management 
techniques with an objective to prevent yield losses 
to crops. IPM has been the National Policy statement 
since 1985 by the Government of India that got 
further emphasis with promulgation of National 
Policy on Agriculture-2000 and National Policy on 
Farmers-2007. NCIPM has been striving to develop 
and validate IPM practices in farmer participatory 
mode across different locations of the country in 
collaboration with multiple stakeholders  leading 
to integration of best choice of cultivars, cultural 
practices, conservation practices for natural enemies, 
use of botanicals followed by need based pesticide 
use for insect pests, diseases, weeds and nematodes 
wherein use of chemical pesticides are used on 
need basis with minimization of cost of production 
in addition to accruing better monetary benefits. 
ICAR_NCIPM has been operating with the mandate 
of implementing Information and Communications 
Technology (ICT) based surveillance for monitoring 
of pest population in order to promote pest 
smart IPM technologies for major agricultural and 
horticultural crops vis a vis on farm validation of IPM 
technologies through linkages with commodity 
based crop research institutes of ICAR, SAUs and 
Department of Agriculture of various States.   

ICAR-NCIPM focusses on synthesis and on farm 
validation of IPM modules across agro ecosystems 
across crops of transplanted and direct seeded rice, 
cotton, pulses viz., chickpea, pigeonpea, lentil, field 
pea, mung and urd bean, oilseeds (groundnut and 
mustard), vegetable crops (onion, bitter gourd, 
cucumber, bottle gourd, bell pepper and chilli), 
fruit crops mango and mandarins (khasi and 

kinnow) covering States of Uttar Pradesh, Haryana, 
Punjab, Rajasthan, West Bengal, Odhisa, Assam, 
Tripura,, Maharashtra, Andhra Pradesh , Kerala 
and Tamil Nadu. While the scale of operation of 
IPM validations range from few to hundreds of 
hectares in respect of crops, large scale ICT based 
pest surveillance and issue of pest management 
advisories across the State of Maharashtra are 
successfully implemented in collaboration with SDA 
Maharashtra for the crops of soybean cotton, rice, 
pigeonpea, chickpea, mandarin, sweet lime, sapota, 
banana, mango and pomegranate in addition to 
extension of similar programme for rice at Tripura. 
Specific programmes to prevent epidemics of 
whiteflies and the associated leaf curl virus on 
cotton in Punjab and chillies at Madhya Pradesh and 
West Bengal, IPM in protected cultivation besides 
vegetable production system of tribal farmers of 
Rajasthan and North East regions also formed a 
part of IPM validations. In the area of biocontrol, 
promotion of on farm production of local strains of 
microbial bio pesticides especially of Trichoderma 
harzianum and Pseudomonas fluorescences. Work on 
plant based bio active compounds for management 
of crop pests is underway as a part of an attempt 
to replace synthetic chemicals with biorationals. 
Impact evaluations of IPM in terms of reduced use of 
pesticides and their residues below MRL, increased 
population of beneficial along with higher Benefit 
cost ratio have shown significant effects of IPM in 
relation to farmer practices in all the mandated crops. 
Real time pest dynamic (RTPD) studies covering 
four target crops viz., rice, pigeonpea, groundnut 
and tomato across 24 locations of the country 
under National Innovations in Climate Resilient 
Agriculture (NICRA) has not only resulted in data 
base development on pest scenario including new 
records and pest outbreaks but also the influence 
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of climatic variability on a temporal and spatial 
scale. Such data bases have also resulted in location 
specific forecast systems for major insect pests and 
diseases across crops and locations. Insecticide  
and fungicide calculators developed for crops of  
rice, cotton, pigeonpea, groundnut and tomato serve 
as digital tools for improving pest management. 
Under Tribal sub plan (TSP), critical inputs were 
distributed in addition to trainings imparted to 
tribal farmers. 

ICAR-NCIPM has also undertaken human 
resource development through organization of 
field days under various programmes at different 
places and conducted  trainings to upgrade the 
skills of scientific, technical and administrative 
staff of the Centre. ‘Mera Gaon Mera Gaurav’ is 
implemented by scientists of five multi-disciplinary 
teams  addressing various issues ranging from 
cleanliness of villages, awareness and facilitation 
of governmental schemes including issue of soil 
health cards besides demonstration of IPM specific 

practices suitable to the location and crops through 
monthly visits. During current year of report NCIPM 
has been certified ISO 9001:2015 (first in ICAR) and 
was also granted with 4 patents two international 
patents (Australia and Indonesia) and two national 
patents for pest monitoring devices, and award 
of Best Annual Report 2015-16 in small institute 
category by ICAR and also Rajshree Tandon award 
for use of Hindi in day to day official work and 
development of extension material for transfer of 
IPM strategies to farmers. 

Annual Report 2016-17 presents the highlights 
of achievements made under different thematic 
areas during the period for the reader to grasp the 
technicalities and functionalities of ICAR-NCIPM 
working with the mission to minimize crop losses 
and environmental cum human health hazards 
so as to maximize effectiveness, economy and 
eco friendliness of pest management under the 
umbrella of IPM to enhance crop production and 
income of   farmers of the country.
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PrOgramme i

Establishment of National network for development of area-specific IPM module and technologies 
for the major production system of different agro-ecological zone

Projects:

RICE
 � Synthesis and validation of location specific IPM module in different rice agro-ecosystem

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

 � Synthesis and validation of IPM in direct seeded rice

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

 � Validation of IPM strategy in cotton in whitefly hot spot of Fazilka (Punjab)

PULSES
 � Development of IPM strategies for climate induced pests of pigeonpea and chickpea

HORTICULTURAL CROPS 
 � Formulation, validation and promotion adaptabale IPM technology for  bulb (Onion) vegetable crops

 � Validation and refinement of deliverable and sustainable IPM technology for cucurbitaceous 
vegetable crops

 � Large scale validation of IPM technology for bell pepper (MIDH-HSHDA)

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

 � Development and validation of IPM strategies for mandarin orchards under Semi-Arid (Punjab and 
Rajasthan) and North Eastern Regions (Assam) of India

 � 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

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

crop

 � Development and validation of prioritized component-wise IPM package for Indian mustard

BIOCONTROL
 � Development and validation of innovative IPM gadgets and techniques
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Synthesis and validation of location specific 
IPM module in different rice agro-ecosystem

Institutional trial on IPM in Basmati rice 
Validation trial on IPM in Basmati rice was 

conducted in 417 ha with Pusa 1121 (90%) and 
Sharbati (10%) at Bambawad N280 36’46.7’’; E0770 

33’17.8’’ (District Gautam Budh Nagar, Uttar Pradesh) 
and adjoining villages (Aakilpur, Hassanpur, 
Mahawad, Kudikhera and Dujana) by participation 
of 380 farmers. Most of the IPM farmers have grown 
Sesbania or mung as green manuring after wheat 
harvest. Nursery was sown during 5-10 June 2016 
and transplanting was done during 5-10 July 2016. 
Yellow stem borer (YSB), leaf folder (LF), brown 

plant hopper (BPH), bakanae, brown spot and blast 
are the major pests in this area in Basmati rice. 
Soil solarisation was carried out in few fields at 
Kudikhera village to manage the nematode and soil 
borne pests.  

IPM module: 
 � Planting of Sesbania (Dhaincha) or mung for green manuring: Sesbania was sown by middle of May and 

at 50-55 days, it was incorporated in soil during land preparation

 � Soil solarisation for 4 weeks using 50 micron plastic sheet in nematode infested pockets for nursery

 � Seed treatment with carbendazim @ 1 g a.i./kg of paddy seed

 � Seedling root dipping in Pseudomonas fluorescens (3.0 X 1010 CFU; 5 ml/l of water)

 � Planting of 2-3-seedlings/hill 

 � Judicious application of fertilizer (80 N:50 P: 40 K  kg/ha) and ZnSO4 @ 25 kg/ha

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

 � Fixing of straw bundles (20/ha) for augmentation and conservation of spiders

 � Weekly monitoring for insect-pests, diseases and natural enemies

 � One release of Trichogramma japonicum @ 100,000/ha in first week of September 

 � Manual removal of weeds

 � Need-based application of pesticides (on the event of pest crosses ETL)

Rice 2
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The farmers’ practices involved no green 
manuring and no seed treatment, planting of 
one seedling/hill, and 2-5 application of chemical 
pesticides (Phorate/cartap hydrochloride/
monocrotophos/buprofezin, chlorpyriphos, 
lambda cyhalothrin, tricyclazole, hexaconazole, 
streptocycline, etc.) on the advice of pesticide 
dealers.  

Pest incidence 
Results indicated low incidence of stem borer 

and leaf folder (below the Economic Threshold Level-
ETL) in IPM as well as farmers’ practices (FP) during 
the entire crop season. Population of brown plant 
hopper (BPH) crossed the ETL during 40-42 Standard 
Meteorological Week (SMW) and the differences 
between IPM and FP were statistically significant. 
Among the diseases, incidence of bakanae, blast 

and brown spots remained significantly low in 
IPM as compared to FP. Population of spiders was 
recorded significantly high in IPM as compared to 
FP (Table 1). 

Soil analysis for microbial 
Soil analysis in IPM fields for presence of soil 

microbial carried out in September indicated 
presence of Trichoderma (1.1 X109 CFU per g of soil). 

Socio economic analysis
Among the chemical pesticides, IPM included 

seed treatment with carbendazim in all the fields 
and one spray of buprofezin 25 SC in 24.5% IPM 
fields in which BPH population crossed the ETL. FP 
included 2-5 sprays of chemical pesticides. IPM trial 
also resulted in higher yield as well as benefit-cost 
(B/C) ratio as compared to FP (Table 2). 

Table 1: Insect-pest, diseases and beneficial in IPM and FP fields at Bambawad and adjoining villages during kharif 2016 in 
Basmati rice

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

Insect-pest

YSB (% on tiller basis) 0.50 (0.22-0.74) 1.35 (0.48-3.58) 34-40, 42

LF (% on leaf basis) 0.17 (0.10-0.46) 0.38 (0.13-0.52) 34,35,38,42

BPH (Nos./hill) 4.76 (0.29-19.01) 8.91 (0.28-37.15) 38-42

Diseases

Bakanae (%) 0.06 (0-0.5) 9 (6.0-11.0) 32-42

Brown spot (%) 0.17 (0.03-0.64) 0.42 (0.62-1.34) 39,40,42

Blast (%) 0.05 (0-0.4) 0.92 (0-5.31) 40, 42

Beneficial Spider  (Nos./hill) 2.67 (1.86-3.74) 2.07 (1.02-3.4) 34,35,38,42

*Student t- test

Table 2: Socio economic analysis at Bambawad and adjoining villages during kharif 2016

Variable IPM FP

No. Pesticide sprays (a.i./ha) 0.18 (96.6 g*) 2.80 (1064.4 g)

Total Cost (`/ha) 31990/- 36810/-

Mean Yield (q/ha) 40.73 35.93 

Total returns (`/ha) 87540/- 75433/-

Net returns (`/ha) 55550/- 38623/-

Benefit Cost Ratio 2.73 2.04

Rate of paddy ` 2150/- per quintal (Total cost included the cost of seeds,  inputs, intercultural operations and  labour cost)  
*included seed treatment also
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Collaborative trials with ICAR-National Rice 
Research Institute (NRRI), Cuttack

 On-Farm validation of IPM module in rice with 
Naveen variety was carried out during rabi  2016-
17 at Vellora, Paunskuli and Baniamari villages 
(Latitude: 21.690 E, Longitude: 87.060 N) in Balasore 
district of Odisha in 5 ha and  Ghog village of 
Borkhetri block in Nalbari district of Assam (Latitude 
26.3660° N, Longitude 91.3276° E) in 1 ha Module 
in Odisha comprises of seed treatment with 
carbendazim 50 WP @ 2 g/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 @ 
150 ml ha-1 at 35 DAT and need-based foliar spray of 
thiamethoxam 25 WG @ 100g ha-1, and plantomycin 
1 g/l+copper oxychloride @ 2g/l of water against 
bacterial leaf blight (BLB). The crop (nursery) 
was sown on 12 Jan 2017 and transplanting was 
done on 10 Feb 2017. Farmers’ practices included 
transplanting without recommended spacing, 
no pest monitoring both in the nursery and main 
fields and application of carbofuran in the main 
field after seeing the damage.  IPM module at Ghog 
village of Assam comprises seed treatment with 
carbendazim 50 WP @ 2 g/kg seed, clipping of leaf 
tip at transplanting and sprays of chlorantraniliprole 
18.5 SC @ 150 ml ha-1 at 35 DAT. Transplanting was 
done on 17 Feb 2017. 

Visit of RAC members to IPM validation trial 
in basmati rice at Bambawad (Gautam Budh 
Nagar, UP) 

RAC members Dr RK Jain, Ex Head and Project 
Coordinator (AICRP-Nematodes) and Dr HB Singh, 
Professor, Department of Mycology and Plant 

Pathology, Institute of Agricultural Sciences, Banaras 
Hindu University along with ICAR-NCIPM rice team 
visited trial conducted in farmers’ participatory mode 
(380 farmers) in  cluster of villages (Bambawad and 
adjoining villages covering 417 ha) on 25 Sep 2016. 
Prof HB Singh appreciated efforts and emphasized 
that there is a need to popularize the rural based bio-
pesticide production. The technology would help 
the farmers to cater the need of quality bio pesticide 
for their farm and cut production expenses. 

Survey for swarming caterpillar in Darang and 
Udalguri (Assam)

In view of swarming caterpillars outbreak in 
paddy covering ten districts of Assam, a committee 
was constituted by ICAR-NCIPM in consultation with 
ADG (PP&B), ICAR to suggest the availability of IPM 
tactics, based on pesticides having label claim and 
jointly issuing advisories to handle the situation 
efficiently and effectively. The committee comprised 
of Dr DB Ahuja, Director, ICAR-NCIPM, New Delhi as 
chairman and Dr RK Tanwar, Pr Scientist, ICAR-NCIPM, 
Dr KB Pun, I/C RRLRRS, ICAR-NRRI, Gerua, Director 
or representatives of Department of Agriculture 
(Assam) and Director Extension, Assam Agricultural 
University. During the survey Dr Kanchan Saikia, 
Sr Scientist (Ento), Regional Rainfed Lowland  
Rice Research Station, Gerua, Dr BC Bhorali,  
District Agricultural Officer, Darrang District, 
Mangaldoi, Shri NK Deka, District Agricultural  
Officer, Udalguri district and Dr PK Bordoloi, 
Programme Coordinator, KVK, AAU, Darrang district, 
also joined the team.

Team conducted field survey during 24 and 25 
Oct 2016 in Darrang and Udalguri districts of Assam. 
In both the districts Ranjit, Bahadur, Masouri and 
Swarna are the major varieties of rice. In Darrang 
district paddy crop in September (1st week onwards) 
was under the attack of armyworm, mainly 
Spodoptera mauritia with smaller population of 
Mythimna sp. whereas in Udalguri the population of 
Mythimna sp. was higher as compared to S. mauritia. 
As the crop was transplanted in July in Darrang, 
therefore, the S. mauritia damaged the paddy 
crop by cutting tillers (crop appeared as grazed by 
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cattle) whereas at Udalguri the transplanting was 
done early i.e. June, therefore, the crop escaped 
the damage of S. mauritia.  During the visit of the 
team at Bhalukhow para and Daripara villages of 
Mandoi block of Darrang district no fresh damage 
and larvae of armyworm in paddy were observed. 
Crop damaged by the army worm observed during 
September to a larger extent, had been recovered. 
However, in certain pockets the crop stand was 
poor due to the attack of mealybug and nutrient 
deficiency. In Panimud Jhar village no. 1 of Harisingha 
block in Udalguri district, small damage due to 
armyworm was recorded near the border of paddy 
crop.  In Udalguri district, the crop in most of the 
fields was near the maturity and in certain villages 
the harvesting has already been started, therefore, 
the crop escaped the damage due to armyworm. 
In this village, 5th instar larvae of Mythimna sp. and  
S. mauritia   along with pupae were collected by the 
team from the soil, where in larvae move to soil for 
pupation. The team finalized the IPM strategy for 
invasion of swarming caterpillars in paddy. 

cc soil, 60 galls/plant),  Purule (1200/200 cc soil, 166 
galls/plant), Pillangere (1120/200 cc soil, 124 galls/
plant), and konanduru (400/200 cc soil, 42 galls/
plant) villages. IPM strategies included application 
of fertilizers (N:P:K 60:50:40 kg/ha) and installation of 
pheromone traps for stem borer monitoring, release 
of T. joponicum, spot application of carbendazim (for 
blast), streptocycline (for bacterial leaf blight). Weed 
management was done manually, monitoring for 
insect-pests, diseases and nematodes infestation 
at regular interval. Farmers were apprised about 
the problems and enlightened them on the 
importance of integrated pest management in rice. 
Demonstrations and training programmes were 
conducted to train the farmers on IPM on rice in 
particular, M. graminicola. 

Hot spots: Three main villages, Chikadakatte 
of Davangere district, Purule and Pillangeri, from 
Shivamogga district, were found as hot spots for the 
incidence of M. graminicola and hence, these spots 
were chosen for the IPM experiment on paddy. 

Team at Bhalukhow para village (Mandoi block, Darrang district, Assam) interacting with farmers (Left); Larvae of Spodoptera mauritia (Middle) and 
Mythimna sp. (Right) collected from paddy fields (soil)  at Panimud Jhar village no. 1 of Harisingha block in  Udalguri district

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

 Shivamogga (Karnataka)
The selection of villages was done based on the 

ETL, viz.,  Chi-kadakatte (680/200 cc soil, 69 galls/
plant), Chiluru (740/200 cc soil, 80 galls/plant),  
Harlalli (260/200 cc soil, 26 galls/plant),  Malebennuru 
(120/200 cc soil, 18 galls/plant),  Holehonnuru 
(980/200 cc soil, 105 galls/plant),  Bidare (680/200 

Around 5000 acres have been found to 
be infested with rice root-knot nematode  
(M. graminicola) with an average initial nematode 
population of 550 J2/200 cm3 soil and 20 galls/
plant in the paddy   nursery in Shivamogga and 
Davanagere districts of Karnataka.

20 farmers from village Chikadakatte, 10 
farmers from Purle and 15 farmers from Pillangere 
were selected for conducting integrated pest 
management strategies in rice in 155 acre area.
There was lack of awareness among the farmers 
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in selected villages. They re sow the nurseries 
with more of nitrogenous fertilizers. Farmers were 
educated regarding the new disease and convinced 
with the importance of application of bio-agents 
and carbofuran to manage root-knot nematode. 

The effective treatments for management of rice 
root-knot nematode infecting rice developed under 

up by 40 farmers covering an area of 145 acres.  
The observations on root-knot index, blast  
disease severity and damage due to insect-pests 
were presented in the following tables (Tables 3-4).

Application of carbofuran in nursery along with 
field application after 40 DAT recorded increased 
number of tillers, pronounced plant height, least 
number of galls and less blast incidence and less 
dried shoots due to stem borer and also recorded 
more yield over P. fluorescens treated and control 
fields. In general, carbofuran application in nursery 
in addition to fungicide and insecticide application 
registered less number of galls, less blast severity 
and less dried plants due to stem borer. 

NCIPM and AICRP (Nematodes) were included for 
validation trial. In nursery beds, carbofuran 3 G 
@ 0.3 g a.i./m2 (10 g/m2), P. fluorescens @ 20 g/m2 
were applied separately in the nursery beds.  For 
management of insect-pests, chlorpyriphos @ 2 
ml/l or imadochloprid 17.8 SL @ 1 ml/4 l of water 
was sprayed.  The fungicides, carbendazim 50 WP (1 
g/l) or Tricyclozole (0.5 ml/l) were sprayed in nursery 
for the management of rice blast disease.  

The nursery management of rice root-knot 
nematode, insect-pests and diseases were taken 

Table 3: Growth parameters, pest severity and yield in IPM main field at Chi-kadadakatte 

Sl. 
No. Treatment

Main field (Variety: Jyothi)

No. of tillers 
per plant

No. of galls/ 
20 plants

Plant height 
(cm)

No. of dead heart due 
to stem borer/m2

Yield 
q/ha ICBR

T1

Carbofuran 3G 0.3 g a.i./
m2+40DAT 17.0 121.0 71.3 04.3 54.5 1:4.3

T2 P. fluorescens 2x108 cfu 20 g/m2 20.0 103.0 70.5 10.5 59.6 1:3.9

T3 Untreated control 12.0 247.0 65.0 19.0 45.6 -

 

Table 4: Integrated management of pest problems in paddy field (Place: Pillangiri, Variety: MTU-1001)

Sl. 
No. Treatment

No. of 
galls per 
seedling

No. of adults/
trap

Severity 
of blast 

(%)

No. of plants 
dried due to 
stem borer

Yield 
(g/m2)

Yield  
(q/ha)

T1 Carbofuran 3 G 0.3 g a.i./m2+40 DAT 08.7 19.3 07.2 01.5 07.6 65.5

T2 P.  fluorescens (2x108 cfu) 20 g/m2 13.5 18.3 08.4 08.0 06.8 61.3

T3 Untreated control 30.7 34.0 18.7 07.0 04.2 52.3

Impact of validation programme on rice farmers
 � There is an enhancement of yield up to 12 

quintals/ha 

 � Drastic reduction in the number of galls  
Meloidogyne graminicola

 � The incidence of blast disease and stem borer 
was minimum below ETL

 � Reduction in number of pesticide sprays from 8 
to 2

 � Cost of cultivation was reduced up to 40%

Cause of Spread

•	 Use of Local Var.

•	 Distribution of 
infected nursery

•	 Excessive use of 
Pesticides

•	 Unawareness
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 Validation of IPM in direct seeded rice
 Trial on validation of IPM in direct seeded rice 

(DSR) in Basmati rice was conducted at Ruksana 
(Karnal, Haryana) with variety Pusa 1121. The trial 
was carried out in four blocks i.e. in 10 ha as DSR-
IPM, 0.4 ha as DSR-IPM with Sesbania (dhaincha), 0.2 
ha as DSR-FP and 0.2 ha as transplanted rice. IPM 
module included seed treatment with carbendazim 
50 WP @ 2 g/kg seed, application of pre-emergence 
herbicide pendimethalin 30 EC @ 3.3 l/ha at 3 days 
after sowing (DAS) for early weed management, 
application of bispyribac sodium (Nominee gold) 
10 SC 250 ml/ha and 2,4-D @ 0.5 kg/ha at 25 DAS, 
installation of pheromone traps, balanced use of 
fertilizer, application of Trichoderma viride, and 
one spray of buprofezin 25 EC @ 800 ml/ha for the 
management of brown plant hopper. In case of 
DSR-IPM, Sesbania was grown as brown manure 
(sown by broadcasting one day after paddy) and 
instead of bispyribac sodium, 2,4-D @ 0.5 kg/ha 
was apply @ 25 DAS. Observations on insect-pests 
and diseases at weekly interval, indicated low pest 

incidence in DSR-IPM and DSR-IPM with Sesbania as 
compared to FP. However, BPH population in all the 
treatments crossed the ETL except DSR-IPM with 
Sesbania (Table 5-6). A collaborative trial on IPM in 
DSR has also been conducted at Siddhangowda 
village (Koppal district, Karnataka) in collaboration 
with KVK, Koppal (UAS, Raichur) in 10 ha in farmers’ 
participatory mode. Farmers have shown great 
interest in implementing IPM programme as the IPM 
interventions have resulted significant reduction 
in the application of chemical pesticides as well as 
pest incidence especially BPH. 

Table 5:  Insect-pest, disease and nematode status

Treatment YSB (%)
LF 

(%)
BPH
(%)

Blast 
(%)

Sheath 
blight (%)

BLB 
(%)

Brown leaf 
spot (%) Galls/plant 

T1 DSR-IPM 5.5 4.7 4.7 1.3 1.5 1.1 1.4 2.9 

T2 T1+BM 5.0 5.1 5.1 1.2 1.4 1.4 1.3 NR 

T3 DSR-FP 4.5 3.9 3.9 1.3 1.4 1.3 1.3 3.5 

T4 TPR 5.5 5.3 5.8 1.5 1.4 2.0 1.7 0 

Table 6:  Socio-economic analysis

Variable DSR-IPM DSR-IPM+Sesbania DSR-FP TPR -FP 

Total cost (`/ha) 30735 30585 28385 48100 

Mean yield (q/ha) 53.75 56.25 50.00 55.00

Total returns (`/ha) 115562 120937 107550 118250 

Net returns (`/ha) 84827 90352 77865 69885

B:C ratio 3.76 3.95 3.62 2.44 

Rate of paddy ` 2150/- per quintal 

Total cost includes: Labour cost (Land preparation, sowing, nursery sowing, puddling, transplanting, fertilizer application, hand weeding,  
pesticide application, irrigation etc.) and Material cost (Seed, fertilizer, pesticides, bio-control agents, irrigation, etc.)
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Synthesis and validation of IPM strategies for 
emerging pests of cotton

Jind (Haryana) 
Large scale validation of IPM module in Bt 

cotton with Bioseed 6588 BG-II was conducted 
and compared with non-pesticide farmers’ practice 
(NPFP) and conventional farmers’ practices (FP) 
at four villages of Jind district of Haryana, Nidani 
(N29025’51.7’’ E076035’48.0’’) 76.4172), Alewa 
(N29047’52’’ E076044’76’’), Mohangarh Chapra 
(N29025’05.3’’ E760 17’58.1’’) and Rajpura Bhend 
(N29032’11.2’’ E76030’58.7’’).  It was implemented in 
20 ha, involving 32 farmers in farmer participatory 
mode. The sowing of Bt cotton crop was completed 
from 16 to 30 April 2016 and pest data recorded at 
weekly interval.

In 2016-17,  mean whitefly population ranged 
from 0.30 to 13.40 (average of 19 weeks 4.27) 
adults/3 leaves in non-pesticide FP fields and 
0.38-14.70 (av. 4.32)  in IPM fields as compared to 
population of 0.38-14.80 (av. 6.43)   was recoded in 
pesticide farmers’ practice. 
Similarly, population of jassid 
ranged from 0.25 to 8.93 (av. 
3.63) nymphs or adults/3 
leaves in non-pesticide FP 
fields compared to 0.3-7.63 
(av. 3.23) in IPM fields and 
0.3-10.33 (av. 4.06) in farmers’ 
practice. The mean thrips 
(Thrips tabaci) population 
were at peak on 27th standard 
meteorological week with 
24.62 nymph or adult/3 
leaves in non-pesticide 
farmers' practise fields and 

18.77 in IPM fields as compared to 25.35 in pesticide 
based farmers’ practice (Fig. 1-3). The population 
of sucking pests were low because of conservation 
of natural enemies in fields with non-pesticide 
practices, which in turn managed the sucking pests. 
The mean population of natural enemies during 19th 
week adult spiders was 0.69/plant in non-pesticide 

Fig. 1 : Whitefly, Bemisia tabaci Gennadius population dynamics  in Bt cotton at Jind during 2016-17

Details of modules:
Treatment Details

IPM Approach

Installation of yellow sticky traps, 
pheromone traps for monitoring and two 
sprays of azadirachtin 1500 ppm @ 500 ml/
ha

Farmer’s 
Approach (Non-
Pesticidal)

1st and 2nd spray of urea 2.5 kg, DAP @ 2.5 
kg/100 l of water, zinc (21%) 0.5 kg/100 l, 
3rd and 4th spray included urea 2.5 kg, DAP 
@ 2.5 kg, MOP 1 kg/100 l, 5th and 6th spray 
of urea 2.5 kg/100 l, MgSO4 1 kg/100 l and 
7th  and 8th  spray of 2.5 kg, sulphur (80%) 1 
kg, Boron 250 g in 100 l of water

Farmer’s  
Approach 
(Pesticidal)

Two sprays of imidacloprid 17.8 SL, and 
one spray of acephate 75 WP, imidacloprid 
17.8 SL+acetamiprid 20 SP, thiamethoxam  
25 WP, chlorantraniliprole 18.5 SC

Cotton 3
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and Menochilus sexmaculatus 
was 0.50 per plant in non-
pesticide FP fields compared 
to 0.39 per plant in IPM fields 
and 0.11 in farmers’ practice. 
Chrysoperla carnea adults were 
also observed, their mean 
population was 0.40 per plant 
in non-pesticide FP fields 
compared to 0.34 per plant in 
IPM fields and 0.22 per plant in 
farmers’ practice (Fig. 4). 

Perambalur (Tamil Nadu)
Field experiment 

was conducted in 
collaboration with Hans 
Roever Krishi Vigyan Kendra 
Valikandapuram, Perambalur 
(Tamil Nadu) (N11031’68.7’’ 
E078092’16.5’’) during kharif 
season of 2016-17 with 
MRC 7918 BG-II Bt cotton in 
randomized block design 
with eight treatments 
replicated thrice to estimate 
the contribution of individual 
components of IPM for 
management of emerging 
pest, mirid bugs of Bt cotton 

(Table 1). Two species of mirid 
bugs, viz., Creontiades biseratence Distant and 
Campylomma livida Reuter were recorded during 
the season. The results of the experiment showed 
that the population of sucking pests were found 
significantly lower in all treatments over control. 
During current year, mirid bug, C. biseratence 
Distant was dominant causing more damage than 
other species. In respect to management studies, 
T6 (border crop with lucerne+foliar spraying of 
acephate 75 WP and azadirachtin 10000 ppm @ 2 
ml/l alternatively between 15 days interval for 4 
sprays) recorded lowest population of mirid bugs 
(average 0.17 bugs/plant) followed by T5 (average 
0.23 bugs/plant) and T3 (average 0.24 bugs/plant) as 
compared to farmer’s practice (average 0.49 bugs/
plant) (Fig. 5). 

Fig. 4: Population of natural enemies in Bt cotton at  
Jind during 2016-17

Fig. 2: Jassid, Amrasca biguttula biguttula Ishida population dynamics  in Bt cotton at Jind during 2016-17

Fig. 3: Thrips, Thrips tabaci Lindeman population dynamics  in Bt cotton at Jind during 2016-17

FP fields and 0.68 in IPM fields as compared to 
population of 0.50 recorded in pesticide farmers’ 
practice. Similarly, average population of adult 
coccinelids including Coccinella septumpunctata 
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Table 2: NCIPM cotton survey for whitefly during 2016 

State Area Surveyed

Haryana

Jind: Nidani, Alewa, Mohangarh, Chapra and 
Rajpura Bhend
Hisar: Agroha mode, Agroha and Landheri 
Fatehabad: Akkali and Badopal

Punjab

Fazilka: Nihal  Kheda-Doonala, Nihal  Kheda-
Daidnala, Chudiwala Dhana, Panjkosi, Abohar, 
Ghallu, Roop Nagar, Khew wala Dhaw, 
Jandwala, Danger Khera, Balwana, Bursema, 
Sukhchain and Kilian Wali
Muktsar:  Kawar Wala, Danewala, Jandewala, 
Malot, Midha and Panniwala, Mehna, 
Killianwali, Dhola and Tarmala
Mansa:  Sangha, Karandi, Khaira kalan, Jattan 
kalan, Jhuneer, Panni kalan,  Dullawal, Ramditta 
Wala and Bhainiwal and Kamdi
Bhatinda: Jaggaram Thirath, Fateh Garh 
Naubad, Naurha Wala, Jai Singh Wala , Ghudda 
Sangat Kanchi, Sukhladd, Gonjana, Kotshamir, 
Jiwansingh Wala and Talwandi Sabo
Faridkot: Behtawala, Shersingh Wala, Sukhan 
Wala, Khara and Ajitgill

Rajasthan 

Sri Ganganagar:  Mirzewala, Matili Rathan, 
Sahib Singh Wala, Jagatewala, 14-O, 7- Z, Moda 
(Sri Karanpur), 42-F, Gulabewala (Padampur) 
and Chunawad
Hanumangarh: Sangaria and Bolawali

Visit of central team in North Zone to monitor 
the status of whitefly in cotton

A centre team comprises of the Dr BS Phogat, 
APPA (lPM), DPPQ&S. (Coordinator), Director, 
Directorate of Cotton Development, Dr Rishi 
Kumar (PS), ICAR-CICR, Dr RK Tanwar (PS), ICAR-
NCIPM, Representative from the State Agriculture 
Department and Representative from Punjab 
Agricultural University, constituted by Dr Ashok 
Dalwai, Add Secretary, Department of Agriculture 
Cooperation and Farmers Welfare visited various 
villages of Haryana and Punjab during 1-3 Aug 2016 
to review the status of whitefly in cotton in north. 
Field survey was conducted in Mansa (Villages: 
Sangha, Karandi, Khaira kalan, Jattan kalan, 
Jhuneer, Panni kalan, Dullawal, Ramditta Wala and 
Bhainiwal), Bhatinda (Villages: Jaggaram Thirath, 
Fateh Garh Naubad, Naurha Wala, Jai Singh Wala and 
Ghudda), Muktsar (Villages: Mehna, Killianwali and 
Tarmala) and Fazilka (Villages: Bursema, Sukhchain, 
Dangar Khera and Killial wali) districts. Whitefly 

Table 1: Details of treatments:

Treatments Details

T1

Sowing of lucerne as trap crop (one row per 
plot)

T2

Application of azadirachtin 10000 ppm (1%)  
2 ml/l of water (4 sprays at 15 days interval)

T3

Application of  acephate 75 WP @ 1 g/l  (4 
sprays at 15 days interval)

T4 T1+T2

T5 T1+T3  

T6

T1+Application of azadirachtin 10000 ppm 
and  acephate  alternately

T7 Untreated control

T8

Farmer’s practice (imidacloprid 17.8 SL+ 
SAAF (carbendazim+mancozeb), 
monocrotophos 36 SL+acephate 75 WP, 
thiodicarb 75 WP, imidaclopriod 17.8 SL and 
acetamiprid 70 SP

Monitoring of Cotton Insect-pests and Diseases 
of in North Zone

In order to monitor pest population ICAR-NCIPM 
cotton team conducted thirteen field surveys in 
Haryana, Punjab and Rajasthan during the cotton 
season for recording emerging pests with more 
emphasis on whitefly (Table 2). During the survey 
the meetings were also arranged with farmers to 
apprise them about the use of azadirachitin, insect 
growth regulators and other bio-rational chemicals 
to conserve natural enemies. As a result farmers 
have undertaken only 1-2 sprays of azadirachtin 
by mid of June and no chemical pesticides were 
applied.

Fig. 5: Impact of IPM components on population of mirid bugs
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population, in general, ranged from 0.6-4.0 adults/
leaf. Population of whitefly was above the Economic 
Threshold Level (ETL) at few locations in Fazilka 
district, especially at Danger Khera and Killian Wali, 
near the kinnow orchards with population ranging 
between 12-15 adults/leaf. Overall the crop stand 
was in good and the insect-pests and diseases were 
within the manageable limits with 20-30 green bolls 
per plant and adequate beneficial e.g., spiders and 
Chrysoperla. The team recommended that State 
Department continue to monitor the pest situation 
on regular basis and adopt advisories issued by 
Government of India/ICAR-CICR for achieving 
effective management of whitefly and other pests.

Cotton Day
ICAR-National Research Centre for Integrated 

Pest Management, New Delhi organized ‘Cotton Day’ 
on 17 Sep 2016 at Nidani village of Jind (Haryana) 
to popularize the Integrated Pest Management 
Strategies in cotton, in collaboration with 
Department of Agriculture, Haryana. Dr Jeet Singh 
Sandhu, DDG (CS), Indian Council of Agricultural 

Research, New Delhi was the chief guest. About 200 
farmers attended the programme.  

Validation of IPM strategy in cotton in whitefly 
hot spot of Fazilka

A field trial on validation of IPM strategy in 
cotton in whitefly hot spot of Fazilka (Punjab) was 
conducted during 2016-17 cotton growing season 
in village Nihalkheda (30.2321° N, 74.1313°E) in 
farmers’ participatory mode. IPM strategy included 
timely sowing of crop during first week of May with 
recommended hybrids (RCH 773), pest monitoring 
at weekly interval, installation of pheromone 
trap for the monitoring of moth emergence of H. 
armigera, spotted bollworm and S. litura @ 2 trap/
ha and pink boll worm @ 1 trap/ha, conservation of 
natural enemies by avoiding injudicious application 
of harmful insecticides, installation of yellow sticky 
traps (30x10 cm) 20/ ha, use of bio-rational pesticides 
i.e. two spray of azadirachtin 1500 ppm (2.5 l/ha) was 
done in July. Spiromesifen 22.9 SC (500 ml/ha) and 
Flonicamid 50 WG (200 g/ha) were applied when 
the population of whitefly approached ETL during 
August. One foliar application of potassium nitrate 
(NPK 13:0:45) @ 1%, two sprays of Diammonium 
phosphate (DAP) @ 2% and one spray of Magnesium 
sulphate 0.5% was done during flowering to boll 
formation stage. At the end of the September one 
spray of ethion 50 EC (2000 ml/ha) was done for 
multiple pests including whitefly. During whole crop 
season population of whitefly remained below ETL 
except few occasions. IPM implementation resulted 
significant reduction in pesticides application to 3 
(1.2 kg a.i./ha) as compared to 13 applications (10.61 
kg a.i./ha) in farmers' practices with higher yield. 
The population of whitefly in IPM field was kept 
under control i.e. below ETL throughout the crop 
season which ranged between 2.67 to 14.92 per 
three leaves except at one occasion i.e. 27.46 per 
three leaves with average population 8.93 per three 
leaves where as in FP field the population of whitefly 
was also restricted below ETL throughout the crop 
season which range between 1.88-25.21 per three 
leaves with average population during the crop 
season 11.40 per three leaves (Table 3 and Fig. 6). 
The natural enemies viz., spider, lady bird beetle and 
lacewing population (Fig. 7) was also significantly 
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higher in IPM fields compared to FP fields. The seed 
cotton yield was significantly higher in IPM field 
(35.21 q/ha) compared to FP field (28.42 q/ha). The 
net income/ha in IPM field (₹ 98358.16) was higher 
compared to FP field (1.32 and ₹ 34841.10) with  
B:C ratio 2.27 and 1.32 (Table 4) in IPM and FP fields 
respectively. The economic analysis of the results 
of experiment revealed that the implementation 
of IPM technology in cotton is economically viable 
and more profitable and ecologically safer than 
the existing farmers’ practices, where injudicious 
application of pesticides increases input cost, 
pollute the natural environment and harmful for 
ecosystem.

Fig. 6: Whitefly population (per 3 leaves) in cotton in Fazilka 2016-17 Fig. 7: Average natural enemy population (per plant) in cotton  
IPM and FP fields

Table 4: Economics of IPM in cotton in Nihalkheda at Fazilka

Details of variables IPM FP

Number of chemical pesticides 
sprays (no.) 3 13

Seed cotton yield (q/ha) 35.2 28.4

Active ingredient (kg/ha) 1.2 10.6

Gross income (`/ha) 176058.8 142082.5

Cost  (`/ha) 77700.6 107241.4

Net  income (`/ha) 98358.2 34841.1

B:C ratio 2.3 1.3

Market price of seed cotton @ ₹ 5000/quintal

Table 3: Pest and beneficial scenario in cotton in IPM and FP field at Fazilka 

Details of Pests/beneficial IPM (Range) FP (Range)
SMW

when difference statistically 
significant at 1%

Whitefly (adult/3 leaves) 8.9 (2.7-27.5) 11.4 (1.9-25.2) 27-32, 34, 35, 37-40, 42

Jassid (nymph or adult/3 leaves) 2.3 (0-6.7) 2.4 (0.2-11.5) 28-31, 34

Thrips (nymph or adult/3 leaves) 42.1 (12.8-157.6) 63.5 (9.9-158.5) 28-38, 40

Lacewing (eggs or larvae/plant) 0.5 (0.1-2.0) 0.1 (0-0.4) 27

Lady bird beetle (adult/plant) 0.4 (0.0-1.1) 0.1 (0-0.4) 30,33,34

Spiders (adult/plant) 0.4 (0.0-0.7) 0.1 (0-0.2) 29,33,34

Dr PK Chakarborty, ADG (PP&BS) and NCIPM team  
field visit  at Fazilka (PB)

Av
er

ag
e 

na
tu

ra
l e

ne
m

y 
po

pu
la

tio
n/

pl
an

t



16

T1 (Trichoderma) exhibited better management 
of disease, which followed by T5 (Thiophenate). 
Highest grain yield of 1400.0 kg/ha was observed in 
T1 treatment.  

Table 1:  Effect of different treatments on pigeonpea 
Macrophomina and Phytopthora diseased and total plant

Treatment
% Reduction in plant population

90 DAS 120 DAS Diseased plant at  
120 DAS (%)*

T1 15.9 19.7 48.9

T2 17.8 21.6 53.2

T3 30.2 32.8 62.5

T4 28.6 32.3 57.2

T5 17.3 19.9 51.0

T6 20.8 22.7 59.2

T7 16.9 22.5 52.6

T8 23.4 26.8 38.9

T9 25.1 27.2 35.5

T10 33.9 36 61.9

SEm+ 1.28 1.22 4.45

CD at 5% 3.83 3.67 13.34

T1: Seed treatment (Trichoderma+Rhizobium+PSB+VAM)+Spray at  
45-60 DAS (Carbendazim+Mancozeb); T2: Seed treatment (P. fluoresce
nce+Rhizobium+PSB)+Spray at 45-60 DAS (Carbendazim+Mancozeb); 
T3: Seed treatment (Actinomycetes+Rhizobium+PSB)+Spray at  
45-60 DAS (Carbendazim+Mancozeb); T4: Seed treatment (Rhizobium
+PSB+Carbendazim)+Spray at 45-60 DAS (Carbendazim+Mancozeb); 
T5: Seed treatment (Rhizobium+PSB+Thiophanate-
Methyl)+Spray at 45-60 DAS (Carbendazim+Mancozeb);  
T6: Seed treatment (Rhizobium+PSB+Thiram)+Spray at 45-
60 DAS (Carbendazim+Mancozeb); T7: Seed treatment 
(Rhizobium+PSB+Carboxin)+Spray at 45-60 DAS 
(Carbendazim+Mancozeb); T8: Seed treatment (Rhizobium+PSB+ 
Carboxin+Thiram)+Spray at 45-60 DAS (Carbendazim+Mancozeb); 
T9: Seed treatment (Rhizobium+PSB+Carbendazim+Thiram)+Spr
ay at 45-60 DAS (Carbendazim+Mancozeb); T10: Control  -   No seed 
treatment+spray

* Disease co-existed

Apart from research trial, key pests of pigeonpea 
growing in different taluks of Gulbarga district was 
monitored and relevant pest advisories were issued 

Development of IPM strategies for climate 
induced pests of pigeonpea and chickpea

Climatic changes especially rainfall distribution 
pattern and change in cropping patterns has led 
to surge in insect infestation as well as disease 
incidence along with minor diseases gaining 
importance of potential status. Hence, set of IPM 
strategies to mitigate impact of insect-pests/
diseases in pigeonpea focusing on Macrophomina 
and Phytopthora and in chickpea on Sclerotium, 
Rhizoctonia and Uromyces was evaluated at Gulbarga 
and Anantapur, respectively at their research farm 
and develop sustainable technology.  

Pigeonpea: 
Ten different treatments involving 

Trichoderma, Pseudomonas, Actinomycetes, 
carbendazim, thiophanate-methyl, combination 
of (carbendazim+cancozeb) and another 
(carboxin+thiram) were carried out in the replicated 
field plots of 4.5*5 meters with  row to row distance 
of 90 cm and a distance of 25 cm between plant 
to plant at research farm against Macrophomina 
and Phytopthora blight disease (Table 1). Disease 
intensity was measured at key vegetative stage. 
Total plant counts were recorded to estimate 
mortality after 20, 90 and 150 DAS. Record do not 
indicate any significant (p≤0.05) differences at 20 
DAS. Per cent reduction of the plant population due 
to disease were significantly visible in the different 
treatments after 90 and 120 days of sowing. Highest 
plant reduction was found in control plots as well 
as in Actinimycetes treated plot. Although most 
of the treatments indicated significantly (p≤0.05) 
lower disease infestation in terms of per cent plant 
mortality was observed in chemical treatment 
involving Carbadenzim and Thiram. Comparatively, 

Pulses4
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Table 2: Status of pests in different taluks of Kalaburgi (Gulbarga) district

Taluka/Met weeks 41 42 45 46 47 48 49 50 51

Helicoverpa armigera (larvae/plant)

Gulbarga 0.4 0.8 2.6 1.3 0.9 0.7 0.5 0.4 0.1

Aland 0.6 0.7 2.1 1.5 0.8 0.9 0.8 0.3 0.2

Afzalpur 0.5 0.6 2 1.9 1.0 0.8 0.5 0.4 0.1

Jewargi 0.8 0.8 1.9 1.8 1.0 0.6 0.4 0.3 0.3

Chitapur 0.9 1.3 2.6 1.3 1 0.7 6 0.5 0.2

Sedam 0.7 1.0 2.9 2.1 1.4 0.8 0.5 0.4 0.1

Chincholi 0.8 0.9 1.9 1.5 1.0 0.8 0.4 0.3 0.3

Maruca vitrata (web/plant)

Gulbarga 2.6 1.3 1.0 0.4 0.1 0 0 0 0

Aland 2.7 1.9 1.0 0.3 0.2 0 0.1 0 0

Afzalpur 2.6 2.5 1.3 0.4 0.1 0.1 0 0 0

Jewargi 1.3 1.4 1.0 0.3 0.3 0 0 0 0

Chitapur 3.4 1.7 1.3 0.5 0.2 0 0 0 0

Sedam 3.8 2.7 1.8 0.4 0.1 0 0 0 0

Chincholi 2.5 1.9 1.3 0.3 0.3 0 0 0 0

Jassids, Emposca spp. (per top 3 leaves)

Gulbarga 0.1 0.1 0.5 0.4 0.3 0.1 0 0 0

Aland 0.2 0.2 0.6 0.3 0.2 0.2 0 0 0

Afzalpur 0.1 0.3 0.2 0.4 0.1 0.3 0.1 0 0

Jewargi 0.3 0.2 0.5 0.6 0.3 0 0 0 0

Chitapur 0.2 0.1 0.3 0.1 0.2 0 0 0 0

Sedam 0.3 0.4 0.1 0.2 0.1 0 0 0 0

Chincholi 0.2 0.1 0.2 0.4 0.3 0 0 0 0

Fusarium wilt (% Incidence)

Gulbarga 0 0.5 1.2 2.5 3.2 3.3 3.4 - -

Aland 0 0.6 1.6 3.1 3.6 3.7 3.9 - -

Afzalpur 0 0.7 1.3 4.1 3.7 3.8 4.0 - -

Jewargi 0 0.8 1.5 2.3 3.9 4.0 4.2 - -

Chitapur 0 1.2 1.4 2.6 2.9 3.0 3.1 - -

Sedam 0 0.3 1.6 2.5 2.9 3.0 3.1 - -

Chincholi 0 0.8 1.2 3.2 3.6 3.7 3.9 - -

Phytopathora blight (% incidence)

Gulbarga 3.0 3.8 4.0 - - - - - -

Aland 3.7 4.3 5.0 - - - - - -

Afzalpur 4.9 4.4 5.0 - - - - - -

Jewargi 2.8 4.7 5.0 - - - - - -

Chitapur 3.1 3.5 4.0 - - - - - -

Sedam 3.0 3.5 4.0 - - - - - -

Chincholi 3.8 4.3 5.0 - - - - - -

for effective crop health management through DAC 
(Table 2). Forecast based on NCIPM online models 
were also made and proved 70% true. It was used 

for forewarning advisories to registered farms at 
KVK, Gulbarga (Table 3).
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Table 3: Prediction of H. armigera based on forewarning model available on NCIPM website

Region/ 
District/Taluk/ 
Hobli

Cumulative rainfall pattern 
(1st June to 30th September)

Forecast  
during 

October
Rainfall in October

Rainfall (mm) Dev (%) 
2015

Dev 
(%) 

2016
2015 2016 Normal 2015 2016

Dev 
(%) 

2015

Dev 
(%) 

2016Normal 2015 2016

Kalaburagi dist. 614 367 722 -40.2 17.6 MS LM 101 36 35 -64.4 -65.4

Afzalpur taluk 503 255 550 -49.3 9.3 MS LM 95 31 32 -67.4 -66.3

Aland taluk 604 266 741 -56.0 22.7 MS LM 102 54 25 -47.1 -75.5

Chincholi taluk 727 509 918 -30.0 26.3 MS LM 108 30 50 -72.2 -53.7

Chittapur taluk 604 407 789 -32.6 30.6 MS LM 96 37 49 -61.5 -49.0

Kalaburagi taluk 627 360 737 -42.6 17.5 MS LM 89 53 39 -40.5 -56.2

Jevargi taluk 567 317 514 -44.1 -9.4 MS MS 113 22 15 -80.5 -86.7

Sedam taluk 678 496 848 -26.8 25.1 MS LM 103 12 36 -88.4 -65.1

Incidence: Low: <30% Moderate: 30-70% Severe: >70%

MS: Moderate to severe; LM: Low to moderate

Chickpea: 
Due to large scale adoption of chickpea in Andhra 

Pradesh, the production of chickpea has increased 
and contributed in national production system. 
The farmers were benefitted economically better 
in comparison to other crops apart from improving 
soil health. However, due to changes in climate 
as well as cropping practices, in certain pockets 
of Anantapur, its benefits are adversely affected 
by outbreak of certain pests (insect and diseases) 
causing alarm. Among biotic stress soft rot caused 
by S. rolfsii, wilt (Fusarium f.sp. ciceris), dry root rot 
(R. bataticola) and foliar rust (Uromyces spp.) apart 
from Helicoverpa and Spodoptera exigua are major 
concerns proving as major obstacle for farmers. The 
disease incidence for key pathogen varied between 
collar rot (S. rolfsii) 10%; Wilt (F. oxysporum f.sp. ciceri) 
20% and dry root rot (R. bataticola) 10%. In order to 
be in position to respond to sustainable production, 
we have carried out research trial at KVK, Anantapur 
with new set of mitigation strategies. IPM strategies 

for its management were evaluated at research 
farm. Cultivar (NbeG-1) was with other IPM 
treatments for management of pest and disease at 
research farm. Set of 14 treatments which included 
4 species of Trichoderma (T. viride, T. asperellum, 
T. longibrachiatum and   T. koningii) were tested in 
different combinations (Table 4). The incidence of 
collar-rot, dry root-rot and wilt were recorded as per 
cent infestation, out of 100 plants in each treatment. 
Number of larvae of S. exigua and H. armigera were 
recorded from per metre row of the plants. Like 
previous year (2015-16) lower per cent incidence  
of collarrot (2.5%), dry-rot (4%) and wilt (2.5%)  
were observed in T3 (T. longibrachiatum). Other 
treatments indicated no considerable effects on 
collarrot and dryrot control.  Effectiveness of other 
microbial was as follows Pseudomonas > T. koningii >  
T. asperellum > B. subtillis. Neem oil @ (0.03%)  3000    
ppm found efficient for the  management of S. 
exigua and H. armigera per cent infestation in 
chickpea (Fig. 1). 
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Large scale field demonstration of IPM in  
chickpea has been carried out in farmers’ 
participatory mode in the village Nayanavaripalli 
covering 50 ha in collaboration with KVK, Anantapur 
(AP). Higher incidence of dry root rot has been 
observed in the years when the temperature exceed 

Table 4: Insect-pest and disease incidence in the field trial

Treatment Collar rot 
(%)

Dry root rot 
(%)

Wilt 
(%)

S. exigua  
(per metre row)

H. armigera 
(per metre row)

Yield  
(kg/ha)

T1 3.5 5.8 3.0 13 3 479

T2 4.0 0.0 2.5 8 3 458

T3 2.0 2.9 2.5 10 3 562

T4 4.0 2.9 3.0 12 4 583

T5 2.5 5.8 4.5 10 3 404

T6 3.0 0.0 3.5 11 4 625

T7 4.5 2.0 4.5 11 3 416

T8 3.0 8.5 2.0 9 3 458

T9 3.5 1.7 3.5 8 3 625

T10 5.0 0.0 5.5 15 2 541

T11 5.0 3.5 4.0 12 3 375

T12 4.0 0.0 2.0 10 3 729

T13 5.5 0.0 5.0 12 4 458

T14 4.0 0.0 4.0 9 2 437

T1: Seed treatment with Trichoderma (T. viride)+Rhizobium+PSB+VAM; T2: Seed treatment with Trichoderma (T. 
harzianum)+Rhizobium+PSB+VAM; T3: Seed treatment with Trichoderma (T. koningi)+Rhizobium+PSB+VAM; T4: Seed treatment 
with Trichoderma (T. longibrachiatum)+Rhizobium+PSB+VAM; T5: Control – No seed treatment; T6: Seed treatment with  
B. subtilis+Rhizobium+PSB; T7: Seed treatment with P. flourescens+Rhizobium+PSB; T8: Seed treatment with   Rhizobium+PSB; 
T9: Seed treatment with Rhizobium+PSB+carbendazim; T10: Seed treatment with Rhizobium+PSB+carbendazim+thiram
; T11: Seed treatment with Rhizobium+PSB+thiram; T12: Seed treatment with Rhizobium+PSB+carboxin; T13: Seed treatment with 
Rhizobium+PSB+carboxin+thiram; T14: Control-No seed treatment

30 OC coupled with soil moisture stress at the time 
of flowering and podding. IPM components proved 
effective in terms of proving protection against 
pests and higher yields (varied between 1000 to 
1800 kg/ha) and number of pesticide spray has 
been reduced to 1 (Table 4).

IPM fields Trichoderma (biological control agent), Rhizobium and PSB (biofertilizers) were used and only one spray of insecticide 
(chlorantraniliprole) was done whereas, in farmers’ practices 1 fungicide (mancozeb), 2 insecticide (chlorantraniliprole, flubendiamide) 

were applied.

Fig. 1:  Incidence of pests in farmers' participatory IPM validation trial
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Formulation, validation and promotion of 
adaptable IPM technology for bulbous (onion) 
crop   

Onion (ICAR-DOGR, Pune)
IPM technology for bulb onion crop was 

validated in 10 ha covering about 15 progressive 
farming families each in Wadgaon Sahani during 
rabi and in Khairewadi village of Pune district during 
kharif season. The IPM interventions included raised 
bed, seed treatment with  Trichoderma,  maize as 
a barrier crop, ridge planting for proper drainage 
(during kharif), need-based spray of neem oil for 
thrips,  spinosad 45 SC @ 0.12 ml/l and triazole 
fungicide/tricyclozole 0.1% for Stemphylium blight 
and anthracnose (Table 1). 

Pest status and economics 
During rabi, up to 50% severity of Stemphylium 

leaf blight was observed in FP plots whereas 
severity was 30% in IPM fields in rabi season. 
Thrips was the major insect-pest observed 
during rabi season with per plant count up to 
120 in FP field and 70 in IPM fields. During kharif 
2016, 5% incidence of Stemphylium blight in  
IPM and FP fields was observed (Table 1). The 
reason behind low incidence of diseases could be 
due to timely rainfall and favourable climate  for  
crop growth.  

The IPM technology resulted in reduction of 
chemical pesticide sprays from 10 to 3.0 in IPM fields 
during rabi and with higher CBR of 1:1.9 in IPM and 
1:1.4 in FP fields. Similar results were obtained in 
kharif crop of onion (Table 2).

Onion (Karnal, Haryana)
The successful validation of the IPM technology 

in onion in Singoha-Rambha of Karnal district, 
which had for three consecutive years resulted 
in the reduction of pesticides sprays to only 
one or two, with refinement and productive 
utilization of plenty of surplus FYM available in 
the village, encouraged us to take non-chemical 
(organic) onion trial in about 2 acres area during 
2015-16. Integrated nutrient management  
(INM) and integrated pest management (IPM) 
technology (Non-chemical) which included 
application of FYM @ 20 tonnes/ha fortified with 
Trichoderma sp., seed treatment with Trichoderma; 
application of neem cake @ 0.75 t/ha and 
vermicompost @ 2.5 t/h, Pseudomonas spray at 40 
DAT and need-based spray of spinosad 45 SC @ 75 g 
a.i./ha and azadirachtin based neem @ 5 ml/l though 
resulted in lower yields (185.5 q/ha) and so the lower 
CBR (1:0.98)  in non-chemical (organic) trial than 
IPM (270 q/ha; 1:1.78) and Farmers’ Practices (255 q/
ha; 1:1.65)  (Table 3), but yielded clean and better 

Table 1: Pest status in IPM and FP fields of onion in Wadgaon Sahani and Kharewadi, Pune (Maharashtra) during rabi 2015-16 
and kharif 2016, respectively

Pest
Rabi (2015-16) Kharif (2016)

IPM FP IPM FP

Thrips/plant 70 120 60 80

Stemphylium blight (PDI) 30 50 5 5

Horticultural Crops5
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Table 2: Economics of IPM in onion crop  at Wadgaon Sahani and Kharewadi, Pune (Maharashtra) 

Parameter
Rabi Kharif

IPM FP IPM FP

Number of chemical sprays 3 (2+1) 10 3 (2+1) 4

Cost of plant protection/sprays (₹/ha) 6000 14000 6000 8000

Cost of cultivation including plant protection (₹/ha) 160000 170000 150000 152000

Mean total yield (t/ha) 40 38 22 22

Marketable yield at harvest (t/ha) 38 33 20 19

Gross return (₹/ha) 304000* 248000 300000** 285000

Net returns (₹/ha) 144000 78000 150000 133000

C:B ratio 1:1.9 1:1.4 1:2.0 1:1.8

*Price ₹ 10000/ton (August); ₹ 15000/ton (December)

quality produce as it did not contain any pesticide 
content.   

Table 3: Pest status and economics of non-chemical IPM and  
INM in onion at Rambha, Karnal (Haryana)

Parameter Organic* IPM FP

Thrips/plant 49.0 8.38 12.5

Stemphylium blight (PDI) 40.7 16.8 23.3

Predatory spiders/10 plants 2.2 2.0 0.4

Yield (q/ha) 185.5 270.0 255.0

Cultivation cost (₹/ha) 112625 91100 92725

Gross returns (₹/ha) 111300 162300 153000

Net returns (₹/ha) -1325 71200 60275

CBR 1:0.98 1:1.78 1:1.65

* Not certified

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

Bitter Gourd (Karnal, Haryana)
IPM technology for bitter gourd crop was 

validated in more than 50 ha in village Padhana, 
Karnal District (Haryana). The IPM interventions 
included seed treatment with Trichoderma @ 10 g/
kg seed, use of yellow sticky traps, installation of cue 
lure traps (MAT) @ 5/acre,  raking of soil for exposing 
fruit fly and leaf miner pupae to sunlight, spray of 
food baits and need-based spray of cyantraniliprole 
10.26 OD   and thiophenate methyl  70 WP @ 2 g/
ha etc. 

Pest status and economics 
Fruit fly damage was found to be higher in FP 

fields i.e. 9.5 per cent as against lower damage of 

2.3 per cent in IPM fields. Thrips population (per 
inflorescence)  was marginally low i.e. 1.9 in IPM 
fields as compared to FP fields (4.3) Among the 
diseases, cucumber virus (Begomo virus) severity  
was  high i.e. 47.7% in farmers' practices (FP) fields 
at the end of season where as it was relatively  low 
being 35.7 in IPM fields. (Table 4). Cue lure traps 
(MAT) helped in trapping large number of fruit flies.

Table 4: Pest status and natural enemy scenario in IPM 
amd FP fields of bitter gourd at Padhana, Karnal (Haryana) 
during 2016

Pest/natural enemies IPM FP

Fruit fly (fruit damage %) 2.3 9.5

Thrips (no/inflorescence) 1.9 4.3

Begomovirus incidence (%) 35.7 47.7

Cercospora leaf spot (PDI) 34.9 48.7

Predatory spiders/plant 2.2 0.4

Reduced chemical spray helped in increased 
natural enemy population especially of spiders in 
IPM adopted fields.

Table 5: Economics of IPM in bitter gourd at Padhana, Karnal 
(Haryana) during 2016

Variable IPM FP

Number of chemical sprays 5.6 8.5

Cost of pesticides  (₹/ha) 9395.0 18590.0

Cost of cultivation including 
plant protection (₹/ha)

168320 178515.0

Mean yield (q/ha) 187.4 174.5

Gross return (₹/ha) 322522.2 300314.5

Net returns (₹/ha) 154202.2 121799.5

C:B ratio 1:1.91 1:1.68
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Higher number of sprays (8.5) in non-IPM and 
lower (5.5) in IPM fields and at the same time an 
increased yield of 187.4 q/ha in IPM was obtained 
resulting in the higher CBR of 1:1.91 and 1:1.68 in 
IPM and FP, respectively (Table 5). 

Bitter Gourd (Varanasi, Uttar Pradesh)
IPM validation in bitter gourd carried out in 

collaboration with IIVR, Varanasi in 30 acre area 
in Mahagoan and Basartpur villages indicated 
higher incidence of fruit fly (15.92% fruit damage), 
Diaphania indica larvae 16.25/plant and Epilachna 
beetle i.e. 4.08/plant in fields under FP as against 
lower incidence of 7.53 (% fruit damage), 6.75 
(larvae/plant) and 1.64 beetles/plant, respectively 
in IPM fields. Nematode was also observed in bitter 
gourd fields. Various IPM interventions included  
seed treatment with Trichoderma, installation of 
cue-lure traps, yellow sticky traps, raking of soil 
for exposing pupae of fruit fly, neem spray and 
need-based application of chemical pesticides 
imidacloprid 17.5 SL, metalaxyl+mancozeb and 
Bacillus thuriengiensis. Significant impact of IPM 
practices was observed on reduction in number of 
chemical sprays to 7 and increase in yield (187 q/
ha) and subsequently higher C: B ratio (1:3.01) in  
IPM fields. 

Seasonal incidence of fruit fly at Varanasi
The seasonal incidence of cucurbit fruit fly, 

Bactrocera cucurbitae infesting bottle gourd and bitter 
gourd was observed almost throughout its growth 
period during April, 2016 to March, 2017 in and around 
Varanasi, Uttar Pradesh. The fruit fly population 
was higher during October-November and  
May–June months. Highest number of fruit fly 

(163.67 per trap) was recorded during 47th SMW (2nd 
week of November, 2016) followed by 25th SMW (3rd 
week of June) i.e., 141/trap (Fig. 1).

Cucumber (Karnal, Haryana)
IPM technology for cucumber crop was 

validated on 4 ha area covering ten progressive 
farming families in Samora village, district Karnal 
(Haryana). The IPM interventions validated included 
seed treatment with  Trichoderma,   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 dichlorvos 76 EC for red pumpkin beetle and 
metalaxyl+mancozeb @ 1.0 kg a.i./ha for downy 
mildew management. 

Pest status and economics: Red pumpkin 
beetle population (per plant) was marginally higher 
i.e. 3.4 in FP fields as compared to IPM fields (1.2). 
Fruit fly damage was found to be lower in IPM fields 
i.e. 2.0 per cent as against higher damage of 5.4 
per cent in FP fields. Among the diseases, downy 
mildew severity was 27.7% in farmers' practices (FP) 
fields compared to 13.0% in IPM fields during first 
week of June. Cucumber mosaic virus was 14.5% in 
IPM fields compared to 30.0% in non-IPM fields at 
the end of crop season. Cue lure traps (MAT) helped 
in trapping large number of fruit flies. Adoption of 
IPM technology resulted in reduction in pesticide 
usage i.e. to 5 sprays in a season from 5 sprays 
(12 in mixtures) in farmers’ practices (FP), higher 
yields (252.8 q/ha) in IPM fields to lower 244.0 q/ha 
obtained in non-IPM fields.

Fig. 1: Incidence of fruit fly



23

Bottle gourd (Karnal, Haryana)
IPM technology for bottle gourd crop was 

validated on 4 ha area covering ten progressive 
farming families in Padhana village, district Karnal 
(Haryana). The IPM interventions included seed 
treatment with  Trichoderma,   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 
thiophanate methyl 70 WP @ 2 g/l or carbendazim 
50 WP @ 2 g/l for anthracnose and Cercospora 
management. 

Pest status and economics: Red pumpkin 
beetle population (per plant) was marginally higher 
i.e. 3.16 in FP fields as compared to IPM fields (2.09). 
Fruit fly damage was found to be lower in IPM fields 
i.e. 5.0 per cent as against higher damage of 9.7 per 
cent in FP fields. Among the diseases, anthracnose 
and Cercospora severity was very moderate i.e. 

Fruit fly puncture: Bottle gourd

25.1 and 29.7% in 
IPM fields where 
as it was relatively 
high being 47.4 and 
43.4% in FP. Cue lure 
traps (MAT) helped 
in trapping large 
number of fruit flies. 
Adoption of IPM 
technology resulted 

Table 6:  Pest status in IPM fields of bottle gourd at Karnal (Haryana) and Varanasi (UP) during 2016 -17

Pest
Karnal  (Haryana) Varanasi  (UP)

IPM FP IPM FP

Red pumpkin beetle/plant 2.09 3.16 - -

Fruit fly (%) 5.05 9.66 5.26 12.47

White plume moth (no./plant) - - 5.25 8.01

Mirid bug (no/plant) 5-6 - - -

Cercospora leaf spot (PDI) 29.7 43.4 - -

Anthracnose  (PDI) 25.1 47.1 - -

Fusarium wilt (%) 3.8 10.4 - -

Gummy disease (%) 0.5-1.0 0.5-1.0 2-3 2-3

Table 7:  Economics of IPM in bottle gourd at Karnal (Haryana) and Varanasi (UP) during 2016 -17

Variable
Karnal (Haryana) Varanasi (UP)

IPM FP IPM FP

Number of chemical sprays 4 6 (11) 5 14

Cost of plant protection/sprays (₹/ha) 6362.5 9850.0 12711.0 20749.0

Cost of cultivation including plant protection (₹/ha) 116862.5 120375.0 144161 152199

Mean total yield (t/ha) 189.0 140.0 295 181

Gross return (₹/ha) 231903.0 171780.0 295000 181000

Net returns (₹/ha) 115040.5 51405.5 150839 28801

C:B ratio 1:1.98 1:1.42 1:2.05 1:1.19

in reduction in pesticide usage i.e. to 4 sprays in a 
season from 6 sprays (11 in mixtures) in farmers' 
practices field, higher yields (189 q/ha) in IPM fields 
to lower 140.0 q/ha in FP fields (Table 6-7).

Bottle gourd (Varanasi, Uttar Pradesh)
IPM technology for bottle gourd crop was 

validated on 4 ha area covering ten progressive 
farming families in Badagaon village, district  
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Varanasi (Uttar Pradesh). The IPM interventions 
validated included seed treatment with  Trichoderma,   
spray of neem for white plume moth, use of yellow 
sticky traps, installation of cue lure traps (MAT),  
raking of soil for exposing fruit fly pupae and need-
based spray of cymoxanil+mancozeb for downey 
mildew/anthracnose management. 

Pest status and economics: White plume moth 
population (per plant) was marginally lower i.e. 5.25 
in IPM fields as compared to FP fields (8.01). Fruit 
fly damage was found to be higher in FP fields i.e. 
12.47 per cent as against lower damage of 5.25 per 
cent in IPM fields. The crop was almost free of most 
of the diseases commonly occurring in bottle gourd 
except gummy disease which was found in the 
range of 4-5% in both IPM as well as FP fields (Table 
6).  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 7). Reduced pesticide 
consumption (5 sprays) in IPM fields as against 
very high consumption (14 sprays) in FP fields was 
recorded. In farmers’ practices fields, lower yields of 
181 q/ha as against higher yields of 295.0 q/ha in IPM 
fields were obtained indicating the effectiveness of 
IPM technology.

Bell Pepper (Karnal, Haryana)
Demonstration of IPM in bell pepper carried 

out on an area of 135 acres in Karnal district, 
Haryana, comprising of raised seed bed, mixing 
of T. asperellum enriched FYM in soil, need-based 
application of neem and captan 50 WP @ 2 g/l in 
nursery; installation of yellow sticky traps, dipping 
the seedlings in imidacloprid 17. 8 SL @ 5 ml/l at 
transplanting, spray of spinosad 45 SC @ 150 ml/ha, 
erection of pheromone traps @ 2/acre, need-based 
application of fipronil 5 SC @ 2 g/l, spray of HaNPV 
250 LE @ 2-3 times in initial stages, application 
of chlorantraniliprole 18.5 SC @ 25 g a.i./ha, drip 
irrigation and periodic removal of borer infested 
fruits and disease infected plants indicated the 
high success and increased the yields substantially 
to 362 q/ha from 113.1 observed in farmers’ fields 
in Kharkali village. CBR was exceptionally high 
1:4.63 than 1:2.12 obtained by farmers who did not 

follow IPM. Pre-season meeting with beneficiaries, 
soil testing and distribution of soil health cards, 
weekly/fortnightly monitoring of pest status, mid-
season meetings/individual meetings/phone talks/
messages, visit of Joint inspection team and feed-
back from bell pepper growers were the other 
activities carried out for bringing awareness and 
dissemination of IPM technology. Visit of joint 
inspection team recommended the submission 
of another project and replication of the work in 
whole district. Virus infected bell pepper samples 
were collected and analysed. A new virus vectored 
by whitefly appeared to be present in bell pepper 
which needs further investigation. 

Chilli
An experiment was initiated during kharif 2016 

on the management of chilli leaf curl at RAKVK, 
Nimpith, South 24 Parganas, West Bengal and 
College of Agriculture, Rajmata Vijayaraje Scindia 
Krishi Vishwavidyalaya (RVSKVV), Indore, MP in a 
randomised block design with three replications. 
At South 24 Parganas, leaf curl initiated during 
the second week of September which continued 
to rise steadily and reached leaf curl index of 5 in 
the first week of November in untreated control. 
Among the 11 treatments comprising pesticides, 
neem and P. flurescens, spray with diafenthiuron 50 
WP followed by spiromecifen 22.9, buprofezin 25 
SC, pyriproxifen 5 EC+fenpropathrin 15 EC, neem 
10000 ppm @, fenpropathrin 30 EC, dimethoate 
30 EC and diafentiuron 50 WP at 10 days interval 
recorded lowest disease index of 1.7 while least 
effective (3.47 disease index) treatment consisted 
of neem spray in alternation with P. fluorescens. 
At Indore, fenpropathrin 30 EC, dimethoate 30 
EC, diafenthiuron 50 WP, spiromesifen 22.9 SC, 
buprofezin 25 SC, pyriproxifen 5 EC+fenpropathrin 
15 EC, neem and fenpropathrin 30 EC spray at 10 
days interval proven highly effective in management 
of leaf curl complex caused by whitefly and thrips 
with disease index of 1.9 against 5.0 in untreated 
control, neem spray and neem in alternation with P. 
fluorescens. A disease index upto 3.0 was recorded 
during chilli leaf curl survey made during third week 
of September in Khandwa district. 
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Validation and promotion of integrated pest 
management in tomato cropping system 

Sitapur, Uttar Pradesh 
Root-knot nematode infestation has emerged 

as a serious pest in tomato crop at Maholi Block of 
Sitapur (Uttar Pradesh) due to application of heavy 
doses of chemical pesticides and fertilizers by 
farmers.  Project has been initiated in collaboration 
with KVK-II, Katia, Sitapur during July 2016-17 
by participation of selected 20 farmers from 7 
villages (Niyazpur, Mallpur Chaube, Allipur, Thawai, 
Saiyadpur, Sarbatpur and Mudahari) of Maholi 
Block. Baseline information collected indicated 
farmers are cultivating tomato since 3 years (tomato 
as one of the main crop) facing more than 50 per 
cent yield losses due to heavy infestation of root-
knot nematode, TLCV, early blight, powdery  mildew, 
canker and fruit borer were other pests (Table 8).

Due to unawareness of IPM, farmers were using 
indiscriminate pesticides to save their crops. Major 
IPM interventions validated in nursery as well as in 
main crop of are as follows:

 � Replacement of local variety with Arka Samrat  (3 
acre) and Arka Rakshak (3 acre) (IIHR, Bengaluru), 
Himsagara (2 acre) 

 � Adopt raised bed nursery (10 cm) to prevent soil 
borne fungus

 � Use of 100 mesh nylon net in nursery bed to 
control of whitefly

 � Soil solarization using transparent polythene 
sheet (100-160 gauge thick) on nursery bed for 
about 15-21 days

 � Seed treatment with T. viride @ 10 g/kg of seed 

 � Seedling dip in Pseudomonas before 
transplanting @ 5 ml/l 

 � Installation of pheromone traps and yellow 
sticky traps

 � An ecological engineering model were 
introduced by planting of 4 rows of sorghum, 
mustard, cowpea, ocimum as border crop 
and marigold, castor as intercrops to reduce 
nematode population and to attract natural 
enemies

 � Need-based application of pesticides 

Table 8: Comparison of Infestation in IPM and non-IPM fields

Stage IPM NON-IPM 

Nursery 

Controlled condition Open condition 

Yellow sticky trap/tunnel Diafenthiuron 12.5 g/15 
l water 

Sowing of sorghum in 4 
rows around the main crop 
as guard/barrier crop 

Mancozeb 2 g/l water 

Transplanting 

Field sanitation, soil 
application of neem cake 
@100 kg/acre, 

Fipronil 2 ml/l at 10 DAT 

Neem oil (1000 ppm)  
1 ml/l at 7 DAT 

Acetamaprid spray  
2 ml/l at 15 DAT 

Yellow sticky trap @  
20/acre 

Metribuzin 0.150 kg a.i./
ha at 15 DAT 

Pendimethaline @ 1 kg a.i./
ha and manual weeding 

Farmers were apprised about the IPM  
techniques through training, demonstration, 
field exposure, farmers’ field schools and group 
discussions. Selected farmers were provided with 
bio-pesticides and IPM kits. IPM interventions (seed 
treatment with T. viride @ 4 g/kg of seed, seed bed 
treatment FYM @ 200 q/ha+Azospirillum+PSB+T. 
harzianum+P. fluorescens, P. lilacinus (4 kg/ha each) 
and neem cake @ 200 kg/ha), initiated at early  
stage to the crop planting (Table 8), resulted in 
highest mean germination and seedling vigour 
in IPM and lower in control. No population 
of root-knot nematode no damping off 
disease was observed in IPM plots. The results 
revealed yield of 56.4 t/ha, total return of  
₹ 338400 and B: C ratio of 3.29 were found higher 
in Arka Samrat compared to Arka Rakshak yield  
52.9 t/ha, with total returns of ₹ 317400 and  
B: C ratio of 3.08 in IPM and Himshikhar yield 61.2 t/
ha, total return of ₹ 428400 and B: C ratio of 2.73 i.e  
non-IPM. The adoption of integrated pest 
management technology in tomato reduced the 
number of sprays, increased the natural enemies 
population as well as increased the yield (Table 
9-10). Moreover the cost of cultivation was also 
reduced.
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Table 9: Pest situation in IPM and non-IPM fields 

Pests
IPM Non-IPM Control

Samrat Rakshak Himshikhar N-585

Whitefly (no./5 leaves) 2 3 8 17

Thrips (no./5 terminal leaves) 3 3 9 14

Leaf miner (no. of mines/5 leaves) 0 0 8 11

Pod borer (damaged fruit/5 Pod) 0 0 2 6

Powdery mildew (no. of plant/grade 0-5) 0 0 2 3

Early blight (no. of plant/grade 0-5) 2 2 4 5

Late blight (% mean severity 0-100 scale) 2.5 2.5 50 100

Bacterial wilt (plant infected/10 plant) 0 0 2 3

Fusarium wilt (plant infected/10 plant) 0 0 6 10

Tomato mosaic (plant  infected/10 plant) 0 0 1 3

Root-knot index (RKI) 0 0 2 4

Table 10: Economics of IPM in tomato crop at Sitapur during 2016-17

Variables
IPM Non-IPM Control

Samrat Rakshak Himshikhar N-585

Yield (q/ha) 56.4 52.9 61.2 30.4

Cost of cultivation (₹/ha) 78840 77770 114710 61290

Total returns (₹/ha) 338400 317400 428400 182400

Net returns (₹/ha) 259560 239630 313690 121110

B:C ratio 3.29 3.08 2.73 1.97

No. of chemical pesticide applications 3 3 12 0

Natural enemies Coccinellids (per m2) 38 34 11 68
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Development and validation of IPM strategies 
for mandarin orchards under semi-arid 
(Punjab and Rajasthan) and North Eastern 
Regions (Assam) of India

A network project for management of pests 
of mandarin in North Western and North Eastern 
Region of India was continued in 4th  year with 
major objectives to formulate and validate an 
effective, applicable IPM module for kinnow and 
khasi mandarin through on-farm demonstrations in 
farmer’s participatory mode and its dissemination, 
management and diagnosis of greening disease 
at farmer’s field and testing and production of 
local strains of Trichoderma sp. and P. flouresence 
for management of major diseases such as 
Phytophthora. IPM module was synthesized based 
on the information generated by the collaborating 
institute that was validated in farmer’s participatory 
mode.

The project was implemented at two 
locations namely Agricultural Research Station 
Sriganaganagar (Rajasthan) and  Panjkosi village 
of Tehsil Abohar, Fazilika (Punjab) under semi-arid 
Region of India and at Citrus Research Station,  
Tinsukia and farmer’s orchard Ulup, Margherita, 
Tinsukia (Assam) under North Eastern Regions of 
India.

North Western Region of India 

Development, validation and implementation of 
IPM module for kinnow mandarin

Panjkosi village in Abohar of Fazilika district 
(Punjab), was adopted for management of major 

pests viz., Phytophthora spp., citrus psylla and 
sucking pests affecting the kinnow trees through 
IPM. Twenty five farmers were adopted in this 
village for validation.  Focal point of IPM technology 
for management of Phtyophthora spp. popularizing 
basin method of irrigation over flooding of kinnow 
orchards, and application of T. harzianum on 
wounds followed by linseed oil on affected twigs, 
soil drenching and foliar application of safer bio 
pesticides/fungicides and inter-cropping of cow pea 
(Table 11). Adoption of IPM module resulted lower 
incidence of pests, higher population of natural 
enemies, lesser number of pesticides application, 
and reduced quantity of pesticides, higher fruit 
yield and higher economic returns (Table 11).

IPM intervention for kinnow mandarin

Spring season (February–March)

 � Regular monitoring for citrus psylla occurrence 
on the border trees focus on the citrus psylla 
occurrence which starts after harvesting of 
fruit at bud swelling stage towards the end 
of February or beginning of March. If found 
infested, spraying of Lecanicillium lecanii  
(1x107 conidia/ml) or dimethoate 30 EC @ 25 
ml/10 l of water need to be done, which gives 
good management of early (1st and 2nd) instar 
nymphs of citrus psylla

 � In March, if the occurrence of the pest is still 
observed, spray of imidacloprid 17.8 SL (4 ml/10 
l water), eight days after dimethoate 30 EC for 
the management of citrus psylla, leaf miner and 
aphids, may be considered. Need-based spray of 
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thiamethoxam 25 WG @ 3 g/10 l water, 10 days 
after application of imidacloprid

 � Scrap the Phytophthora affected bark 
portions of the tree trunk, branches and limbs  
along with some healthy green bark with  
the help of sharp knife or khurpa, and destroy  
by burning. Apply the fungicidal paint of 
mancozeb (68%)+metalaxyl (4%) (2 g in 100 
ml linseed oil) or T. harzianum @100 g/l and  
paint linseed oil after 5 days with the help of 
painting brush

 � Drenching the root zone area of the infected 
tree with mancozeb (68%)+metalaxyl (4%) (25 
g/tree in 10 l of water) or T.  harzianum (60 g/tree 
in 40-45 l of water)

 � Pruning of   kinnow   tree after fruit harvest is 
necessary for proper ventilation, provide the 
more chance for inner wood to bear the healthy 
fruit and reduce the pathogens load

 � Pruned the trees after harvest of the fruits to 
remove dead and dried wood and later sprays 
the trees with  Bordeaux mixture 1%  (2-2-250) 
or  copper oxychloride 50 WP (3 g/l water)

Summer Season (April-June)

 � Fixing yellow sticky traps @ 10 per ha could be 
useful for monitoring of whitefly. If whitefly 
population is more than 5-10/trap/week, spray 
of triazophos 40 EC @ 25 ml/10 l of water 
coinciding with 50 per cent of egg hatching or 
first nymphal stage of the pest could be done, 
which would also take care of leaf miner and/
or psylla. Spray of ethion 50 EC @ 20 ml/10 l 
water, 8-10 days after triazophos application 
needs consideration if whitefly reappears. Spray 
mixture of aureofungin/carbendazim+2,4-D @ 
0.4 g/10 g+0.1 g/10 l water for the management 
of fruit drop. Use GA3 instead of 2,4-D when 
cotton or other broad leaved crop is cultivated 
in or around the orchard could be useful. If 
infestation of Phytophthora is observed, spray 
fosetyl AL 80 WP @ 25 g/10 l water could be 
undertaken

 � Foliar Sprays: Spray application of Aliette 80 
WDG (2.5 g/l) may be made during April for 
the effective Phytophthora control. The spray 

application will check the lesions on the tree 
parts as well as regeneration of feeder roots.  
Fosetyl AL 80 WDG spray can be combined with 
drenching of root zone area with mancozeb 
(68%)+metalaxyl (4%)

 � Stem paint of trees up to 30-45 cm with Bordeaux 
mixture 3:3:30 (3 kg lime, 3 kg copper sulphate 
and 30 l water)

 � If whitefly still persists, spray triazophos 40 EC 
@ 25 ml/10 l water. Carbendazim 50 WP could 
be applied @ 10 ml/10 l for the management of 
fruit drop, if needed

Monsoon Season (July-September)

 � Scrap the affected bark portions of the tree trunk 
and branches along with some healthy green 
bark with the help of sharp knife or khurpa, 
destroy the diseased bark by burning. Apply the 
fungicidal paint of mancozeb (68%)+metalaxyl 
(4%) (2 g in 100 ml linseed oil) or T. harzianum 
@100 g/l and paint linseed oil after 5 days with 
the help of painting brush

 � Soil Drench: Drenching the root zone area of the 
infected tree with mancozeb (68%)+metalaxyl 
(4%) (25 g/tree in 10 litres of water) or T. 
harzianum (60 g/tree in 40-45 l of water)

 � Spray fosetyl AL 80 WGP (2.5 g/l) for the effective 
Phytophthora control. The spray application 
will check the lesions on the tree parts as well 
as regeneration of feeder roots. Fosetyl AL 
80 WGP (2.5 g/l) spray can be combined with 
drenching of root zone area with mancozeb 
(68%)+metalaxyl (4%)

 � During this period, psylla or leaf miner or 
whitefly starts reinfesting the trees. To manage 
these pests, spray thiamethoxam 25 WG @ 3 
g/10 l of water or triazophos 40 EC @ 25 ml/10 
l of water

 � Spray mixture of 2,4-D at 0.1 g+propiconazole 25 
EC @ 0.1+10 ml/10 l water for the management 
of fruit drop. Spray carbendazim 50 WP @ 10 
g/10 l water, 2 weeks after application of 2,4-D, 
if needed

 � If the whitefly damage still persists and sooty 
mould is observed, spray mixture of triazophos 
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40 EC at 25 ml+ziram 80 WP at 25 g/10 l water 
could be useful 

 � Clearing the infested branches of the fross and 
faeces and injection of 5-10 ml of dichlorvos 
(0.1%) in to the tunnel and covering it with 
cotton swab reduces the bark eating caterpillar 
infestation

 � Spray fosetyl-AL 80 WP @ 25 g/10 l water to 
manage Phytophthora. Need-based spray of 
thiophanate methyl 70 WP @ 10 g/10 l water 
for the management of fruit drop at end of 
September

Post Monsoon Season (October-December)
 � If the spraying of triazophos was done in 

September, citrus psylla continues to be 
observed, spray of thaimethoxam 25 WG @ 3 
g/10 l water could be useful. There is need to 
destroy the fallen fruits by burying

 � Generation of smoke in the late evening 
hours and foliar application of neem oil (1%) 
or malathion 50 EC @ 2 ml/l reduces the fruit 
sucking moth incidence

 � For the effective management of canker/
scab, spray mixture of streptocycline+copper   
oxychloride @ 1 g+25 g/10 l water

Table 11: Pests and natural enemies population recorded 
on kinnow mandarin trees in IPM and non-IPM orchards 
and economic analysis of IPM module in Panjkosi, Abohar, 
Punjab during 2016-17

Particulars IPM Non IPM 

Number citrus psylla/10 cm of 
twig during April 0.8 2.8

Number of mines/leaf due to leaf 
miner 0.4 1.6

Number of whiteflies/leaf 0.2 0.8

% tree  infected due to 
Phytophthora spp. 6.9 14.6

Per cent fruit infested due to thrip 5.6 9.6

Number of spiders/tree 2.0 0.2

Number of Coccinellid beetle/tree 2.2 0.7

Number of sprays 9.1 16.4

Amount of pesticides a.i. kg/ha 8.7 14.1

Cost of plant protection ₹/ha 23289 34860

Fruit yield t/ha 27.2 26.5

Isolation, purification and identification of local 
strains of bio-agents:

The soil samples were made from pooled and 
representative sample five cm depth near the  
root zone of kinnow plants grown at Agricultural 
Research Station, Sriganganagar. These 
representative samples were plated on selective 
medium (PDA) plates and incubated at 30±1°C for 
three days. The microbial colonies were purified 
and identified, e.g. different species of bio-agent 
i.e. T. harzianum and P. fluorescences. These culture 
slants were sent to National Research Center 
for Citrus, Nagpur (Maharashtra) for molecular 
characterization and to Division of Plant Pathology, 
IARI, New Delhi for identification. The strains were 
identified as T. harzianum and P. fluorescences. 

Molecular Characterization of Trichoderma 
isolates

The Trichoderma isolate received from ARS, 
Sriganganagar, Rajasthan were characterized 
at molecular level. Mycelia were harvested by 
filtration, washed with distilled water, and ground 
in liquid nitrogen. Genomic DNA was isolated 
from the ground mycelia using DNeasy Plant mini 
kit  (Qiagen, Hilden, Germany). Amplification of 
the internal transcribed spacers (ITS) region of 
the ribosomal DNA (rDNA) was carried out with 
the oligonucleotide primers ITS 5 and ITS 4. The 
amplification product (amplicon) was purified using 
QiaQuick PCR purification kit (Qiagen), according 
to the manufacturer’s protocol. The product was 
sequenced bidirectionally (Eurofins, Bangalore). 
The ITS sequence obtained was: Ganganagar isolate 
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(>99% identity with NCBI gene bank database 
sequence T. harzianum KU145463)

GGTCAACATTTTTGAAGTTGGGGGTTTAACGGCT 
GTGGACGCGCCGCGCTCCCGATGCGAGTGTGCAAACCCCT 
GCGCAGGAGAGGCTGCGGCGAGACCGCCACTGTATTTTG 
GAGACGGCCACCGCCAAGGCAGGGCCGATCCCCAACGC 
CGACCCCCCGGAGGGGTTCGAGGGTTGAAATGACGCTCG 
GACAGGCATGCCCGCCAGAATACTGGCGGGCGCAATG 
TGCGTTCAAAGATTCGATGATTCACTGAATTCTGCAATTCA 
CATTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCA 
GAACCAAGAGATCCGTTGTTGAAAGTTTTGATTCATTTTC 
GAAACGCC TACGAGAGGCGCCGAGAAGGC TCAGAT 
TATAAAAAAACCCGCGAGGGGGTATACAATAAGAGTTTTG 
G T TG G TCC TCCG G CG G G CG CC T TG G TCCG G G G C T 
GCGACGCACCCGGGGCAGAGATCCCGCCGAGGCAA 
CAGT T TGGTAACGT TCACAT TGGGT T TGGGAGT TG 
TAAACTCGGTAATGATCCCTCCGCGTAGCAAC

The molecular analysis (ITS sequencing) 
confirmed the identity of the bio-control agent as 
T. harzianum. 

Management of greening disease of kinnow 
mandarin

A field trial was conducted in second year with 
4 treatments i.e. T1: Foliar application of KH2PO4 
(Potassium dihydrogen phosphate) @ 0.1 per 
cent, T2: Foliar application of streptocyclin @ 250 
ppm+penicillin @ 1000 ppm, T3: Foliar application 
of P. fluorescens @ 0.05% and T4: Control. Minimum 
disease incidence was observed in foliar application 
of streptocyclin @ 250 ppm+penicillin @ 1000 
ppm. Maximum fruits and yield per plant were also 
observed in this treatment which was at par with 

foliar application of KH2PO4 (Potassium dihydrogen 
phosphate) @ 0.1 per cent. This treatment found 
best for management of greening disease  
(Table 12).

North Eastern Region of India

Development and validation of IPM module 
Three IPM module (Table 13) comprising of need-

based application of bio-pesticides and reduced risk 
pesticides, their safe use, scouting and monitoring 
of the pests, adoption of better proper cultural 
practices, proper orchard sanitation and mechanical 
methods of pest management was implemented at 
experimental research farm and at farmers field in 
comparison to farmers' practice consisting of smear 
Bordeaux paste on the tree trunk up to 1 m from the 
ground level with gum and spraying of dimethoate 
30 EC @ 0.05% in the month of March-April. Trunk 
borer (Anoplophora versteegi), bark eating caterpillar 
(Inderbela quadrinotata), citrus butterfly (Papilio 
spp.), leaf miner (Phyllocnistis citrella), blackfly 
(Aleurocanthus woglumi), whitefly (Dialeurodes citri), 
psylla (Diaphorina citri), fruit fly (Dacus dorsalis) etc. 
Among the diseases Phytophthora foot rot, twig 
blight, citrus greening, citrus scab, pre-mature fruit 
drop recorded as major problem.

Pest incidence, fruit yield and its economics
Among the three IPM modules tested, Module 

II proved to be the most effective with   minimum 
disease/pests incidence and highest fruit yield 
and B:C ratio. Phytophthora and greening disease 
transmitted by citrus psyilla, other sap feeders and 

Table 12: Management of citrus greening disease in kinnow mandarin

Treatment % incidence

Canopy Vol (m3) Fruit yield

Initial Final Increase (%)
No. of fruits/

plant
Fruits weight  

(kg/plant)

1 20.5 (26.8)* 1623.8 1922.7 18.8 (25.6) 804.5 160.9

2 12.2 (20.2) 1347.1 1684.9 27.6 (31.0) 903.5 180.7

3 27.77 (31.8) 1624.0 1914.3 19.02 (24.3) 835.3 167.1

4 58.32 (53.3) 1564.4 1749.4 12.51 (20.6) 627.0 125.5

CD at 5% 9.05 (NS) (NS) (NS) 118.2 23.6

CV (%) 32.15 17.6 17. 6

*Arc sine transformed values in parentheses
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trunk borer were a major threat to khasi mandarin 
in Tinsukia region of Assam.  Application of V. lecanii 
and reduced risk pesticides and their application on 
community basis was promoted (Table 14-15). 

Implementation of IPM module II 
Approximately 25 farmers have participated 

in the evaluation of the IPM strategy. Farmers’ 
perceptions and preferences of using this IPM 

module (T2) were excellent. On farm trials were set 
up in Wathoi, Margherita and Kakopothar area of 
Tinsukia district. 

IPM practices for khasi mandarin (NER)
Spring season (February-March)

 � Application of petroleum oil spray (2%) for 
citrus/lemon butterfly and citrus psylla

 � Application of Bordeaux mixture (1%) for most 
of the diseases

Table 13: Different IPM module implemented in NER of India for management of khasi mandarin 

Module I Module II Module III
Clean cultivation/removal and destruction of 
infected/dead twigs

Application of Beauverea bassiana @ 4x106 

cfu/ml.@ 0.1% for larval population of citrus 
butterfly

Application of azadiractin (1%)  for citrus 
psylla, leaf miner and mealy bug   

Insert cotton soaked in dimethoate  0.05%  
in trunk borer infested hole and plaster the 
hole with the help of cow dung – soil mud 

Application of Bordeaux paste on trunk with 
soil application @ 100 g/plant each of  T. 
harzianum+T. viride, P. fluorescens  followed 
by fosetyl AL (Aliette 0.2%) for management 
of Phytophthora foot rot

Application of petroleum spray (2%) for 
citrus butterfly and citrus psylla

Application of Bactronol 1000 ppm for 
management of citrus greening

Application of Bordeaux mixture (1%) for 
most of the pest and diseases

Soil application of Paecilomyces lilacinus 
fungal infected grain 30 g/tree @ 2x107

 
spores for controlling citrus nematodes

Smear the tree trunk up to 1 m from the 
ground level by the mixture of 50 ml 
dimethoate+2 kg lime in 10 liters of water 
along with gum in the month of March to 
prevent early infestation of trunk borer and 
bark eating caterpillars

Use of yellow sticky trap @ 10 nos./ha for 
citrus leaf miner, psylla and aphid 

Use of pheromone traps @ 20 nos./ha for 
citrus trunk borer
Neem oil @ 1% for citrus butterfly and 
citrus psylla

Application of Beauverea bassiana @ 4x106 

cfu/ml @ 0.1% for management of citrus 
butterfly

Soil application of T. harzianum (100 g/
plant) for Phytophthora foot rot

Soil application of P. fluroscence @ 50 
g/plant and T. viridae @ 50 g/plant for 
controlling nematode population

Application of neem cake @ 150 g/plant for 
nematode population

Application of 0.1% carbendazim with 30 
ppm NAA to control pre-harvest fruit drop

Application of bio-rational insecticide, 
spinosad 45 SC @ 1% for managing leaf 
miner

Soil drenching and spraying of tree trunk 
with Ridomil MZ-72 @ 0.2% in the month 
of February to manage Phytophthora foot 
rot

ITK (paddy straw is tied  at a height of 1m 
around the tree trunk during March – April 
to prevent insect from crawling upward, 
fasten inedible part of  fish and meat etc. 
or  other locally used ITKs)

Cowpea intercropping in kinnow orchard (IPM), a useful  
shelter for natural enemies

Development of rich soil biota with retention of soil 
moisture and aeration
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Table 14: Mean incidence of pests in various IPM modules

Pest
Average infestation (%) 

Module I Module II Module III Module IV

Trunk borer 19.4 17.6 18.2 25.0

Leaf miner 41.6 18.8 34.5 48.5

Lemon butterfly 25.5 9.8 25.5 27.9

Twig blight (C. gloeosporioides) 7.3 5.7 7.00 9.9

Phytophthora root rot (Phytophthora sp.) 6.5 3.0 4.4 16.5

Scab (E. fawcetti) 7.1 4.2 5.5 22.1

Nematode population in 200 g soil sample 373.2 85.9 94.6 402.9

Table 15: Economics and yield of khasi mandarin

Treatment Fruits/tree Yield (kg/tree) % increase in yield over farmers' practice IC B:C ratio

Module I 760.6 104.8 173.4 3.1

Module II 936.3 131.8 243.9 4.0

Module III 695.3 97.7 154.9 2.8

Module IV (Farmers' practice) 357.1 38.3      - 2.0

 � Soil application of P. lilacinus fungal infected 
grain 30 g/tree @ 2x107

 spores for citrus 
nematodes.

 � Smearing the tree trunk up to 1 m from 
the ground level by the mixture of 50 ml 
dimethoate+2 kg lime in 10 liters of water along 
with gum in the month of March to prevent 
early infestation of trunk borer and bark eating 
caterpillars.

 � Foliar application of spinosad 45 SC @ 1% for 
managing leaf miner.

 � Soil drenching and spraying of tree trunk with 
mefenoxam 4%+mancozeb 64% @ 0.2% in the 
month of February to manage Phytophthora 
foot rot.

Summer Season (April-June)
 � Installation of yellow sticky trap at 10 no./ha for 

soft bodied insects and  pheromone trap 4-5/
acre for fruit fly.

 � Application of spinosad 45 SC @ 1% for 
managing leaf miner.

 � Spraying of Fosetyl AL 80 WP (2.0 g/l)  
during May for management of Phytophthora 
spp.

 � Application of Bactronol 1000 ppm for 
management of citrus greening

 � ITK (Paddy straw is tied  at a height of 1 m around 
the tree trunk during April to prevent insect 
from crawling upward)

Monsoon Season (July-September)
 � Smearing the tree trunk up to 1m from the  

ground level by the mixture of 50 ml 
dimethoate+2 kg lime in 10 liters of water along 
with gum in the month of March to prevent 
early infestation of trunk borer and bark eating 
caterpillars.

 � Soil application of P. lilacinus fungal infected 
grain 30 g/tree @ 2x107 spores for controlling 
citrus nematodes.

 � Need-based spray of thiophanate methyl 70 WP 
@ 10 g/10 l water for the management of fruit 
drop at end of September.

Post Monsoon Season (October-December)
 � For the effective management of canker/

scab, spray mixture of streptocycline+copper   
oxychloride @ 1 g+25 g/10 l water.

 � Application of petroleum spray oil (2%) for citrus 
psylla
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Validation and promotion of IPM in different 
crops with tribal farmers’ participatory mode

Under Tribal Sub-Plan IPM packages were 
promoted in active collaboration with Citrus 
Research Station, AAU Tinsukia, Assam for Citrus, 
State Department of Agriculture Tripura, ICAR 
Research complex for NEH Region, Tripura Centre, 
National Rice Research Institute Cuttack, Regional 
Station, Hazaribagh, University of Agriculture and 
Horticulture, Shivamogga, Karnataka for  rice, 
ICAR Research Complex for  NEH Region Sikkim 
Centre, State Department of Agriculture, Sikkim 
and Spice Board for large cardamom and ginger in 
their respective state with main objective to create 
awareness of Integrated Pest Management and to 
improve their socio economic status.

Citrus (Tinsukia, Assam)
Tribal Sub-Plan (TSP) Project was launched at 

Citrus Research Station (CRS), AAU, Tinsukia, Assam 
in August, 2016 in the village Khamanpather under 
Margherita block and village Moderkhat under 
Kakopather block at Tinsukia district of Assam, 
respectively.  After interacting with farmers about 
their method of cultivation and IPM for citrus pests, 
the farmers were motivated to follow IPM practices 
for better livelihood security. 

Eighty (80) tribal farmers at Khamanpather 
and hundred (100) tribal farmers at Moderkhat 
village including farm women were educated and 
advised to rejuvenate the old orchards adopting 
IPM module which later found to be effective 
in controlling insect-pest and diseases of khasi 
mandarin. The module was popularized with field 
level demonstration (FLD) in the aforesaid areas. 

The activities under this project are briefly mentioned below:

Topic Location No. of trainees

IPM in khasi mandarin Moderkhat 34

Rejuvenation of  Khasi 
mandarin Margherita 41

Training Conducted: One day training at farmers’ 
field

Entrepreneurship development through citrus 
farming 

A three day long vocational training on 
“Entrepreneurship development through Citrus 
Farming” was organized at Citrus Research Station 
(CRS), Assam Agricultural University, Tinsukia 
from 1-3 Mar 2017.  A total of 45 farmers attended 
the training programme. The programme was 
inaugurated by Mr Ranjan Chakraborty, IAS, Deputy 
Commissioner, Tinsukia as chief guest and other 
state dignitaries and released two publications 
and one video C.D. on different aspect of orange 
production. Scientists and officials from Citrus 
Research Station, Krishi Vigyan Kendra, State 
Agriculture Department and ATMA– Govt. of Assam, 
participated in imparting the training programme 
successfully.   
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Ginger and large cardamom (Sikkim)
Insect-pests and diseases are the major limiting 

factors for low productivity of ginger and large 
cardamom, project was implemented under TSP 
with ICAR Sikkim Centre, Tadong for ginger lower 
Dzongu, North and East Sikkim. Five acres of area 
comprising 18 farmers of different groups was 
selected for demonstration of IPM technology for 
ginger. 

For large cardamom 10 ha area comprising 12 
different farmers were selected at Nandok and 
Martam villages, East Sikkim for demonstration of 
IPM packages for management of insect-pests and 
diseases.  Inputs like quality suckers T. viride, copper 
oxychloride, neem oil, neem cake, biofertilizer, 
plastic pipe, sprayer etc. were distributed to the 
farmers.

good agricultural practices with main  emphasizes 
on different modules of IPM and provided with T. 
harzianum, P. lilacinus, P. fluorescence and B. subtilis 
and carbofuran, carbendazim, tricyclazoles and 
pheromone traps. 

A survey was conducted in Karvar for tribal camps 
near Savane village with the help of UHAS Scientists 
and KADA Officers, Yellapura, Assistant Agricultural 
Officer and collected baseline information from 100 
tribal farmers. Farmers were educated regarding 
pest and diseases of different crops of the locality 
like paddy, vegetables and their management as 
they were totally ignorant of pest and diseases and 
nutritional deficiencies. 

Entrepreneurship training programme to tribal 
farmers on bio-control agents, UAHS, Shivamogga 
(Karnataka)

ICAR-National Research Centre for Integrated 
Pest Management, New Delhi and UAHS, 
Shivamogga organized five days entrepreneurship 
training programme for tribal farmers of Yellapura 
taluk on bio-control agents at UAHS, Shivamogga 
(30 Jan- 3 Feb, 2017) benefitting 30 tribal farmers.

Rice and vegetables (Tripura)
Validation and promotion of IPM modules 

of rice and solanaceous crops of Tripura was 
implemented in Tripura in collaboration with ICAR 
Research Complex for NEH Region, Tripura, State 
Department of Agriculture, Tripura with objective 
of popularizing the integrated pest management 
(IPM) modules in rice and solanaceous crops. The 
project was implemented in rice growing area viz., 
Baniapara (25 farmers), Baikunthapur, Hezamara 
block (108) and further it was extended to Ashighar 
(47), patni village Mandwai tehsil (32) farmers of west 

Training cum demonstration of technologies organized for farmers

Rice and vegetables (Karnataka)
Under TSP farmers of Kargal (Shivamogga) 

were selected in consultation with Department 
of Agriculture. The baseline information indicated 
that these tribal farmers were totally unaware of 
good agricultural practices and not in a position 
to differentiate between pests and diseases. 
Keeping this in view, a training programme was 
organized in collaboration with UHAS, Shivamogga, 
Karnataka and Department of Agriculture, Sagaraat 
tribal camp of Kuduganji village near Kargal of 
Sagara taluk in Shivamogga district. Twenty tribal 
farmers including seven women farmers were 
benefitted with the training programme. In this 
programme  the farmers were educated about the 
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Tripura and Bharkhatal village (tomato and potato 
farmers) amongst 25 farmers. The IPM modules 
were popularised for the farmers during the 2016-
17 growing season. Soils were collected from all the 
individual farmers’ field and analysis was done by 
Soil Health Testing Laboratory of State Department 
of Agriculture. The soil health cards handed over 
to the respective farmer in every village. Regular 
farmer’s field school were organized at the village to 
appraise the farmers regarding the key pests, natural 
enemies of these pests and the IPM practices to be 
validated. Charts and photographs were used to 
explain the farmers about the pests and pathogens 
mode of infection, survival and spread. The farmers 
were also told about the natural enemies and 
pollinators and their role and importance in the 
ecosystem.

Hazaribagh (Jharkhand)
One day workshop cum training on “Validation 

and promotion of IPM in rice in tribal region of 
Jharkhand” was organized at these two villages, 
Darua (Java Tari) and Bhadaulia (Bajha), wherein 55-
60 farmers attended the workshop cum training. 
In this programme the scientists from CRURRS 
highlighted about the importance of IPM in rice 
and emphasized on the scientific cultivation of rice 
for sustainable rice production. They were taught 
about the quality seeds as most critical inputs in IPM 
programme and also stressed about the importance 
of local landrace of rice for their maintenance and 
improving the rice varieties for desired traits. 

Vegetables (Rajasthan)
The project aims to apprise and promote the 

farmers about the IPM in vegetable cropping 
system and to uplift socio-economic status as 
well as to provide the inputs to small holding 
vegetable growing tribal farmers of district Alwar 
(Rajasthan). Based on baseline information two 
villages (Achalpuri and Kanor) were selected to 
implement the project activities. Achalpuri (Alwar) 
village schedule tribes comprises (84.41%) of ST 
population with an average 0.2 to 0.4 ha land 
holding. Farmers were ignorant of insect-pests, 
diseases, plant parasitic nematodes and were not 
aware of IPM tactics. Kanor (Alwar), another village 

selected under TSP represents 52.58% of SC and 
ST. Families of both villages grow brinjal but a few 
farmers at Achalpuri also grow Dolichos beans as 
pulse vegetable. Tomato, round gourd, apple gourd 
and Indian pumpkin) are also grown at Kanor by 
few farmers. In brinjal, root knot nematode is a 
major pest followed by brinjal shoot and fruit borer. 
Farmers are dependent on local vendors for advice 
on use of chemical pesticides to contain pests. At 
Achalpuri Dolichos bean was heavily infested with 
Maruca sp. with aphid in a few pockets. The pest 
was successfully managed by the application of 
flubendamide 20 WG.  Nursery for brinjal, in general, 
grown by the traditional farmer’s practices was full 
of pests and diseases such as fruit and shoot borer, 
fungal and bacterial wilt and root-knot nematode 
infestation. The farmers were apprised about the 
method for growing nursery on raised beds. 

In both the villages training on IPM in brinjal 
was organized in collaboration with KVK, Navgaon, 
Alwar. Farmers were trained to recognize root galls 
caused by root-knot nematode and to differentiate 
them from Rhizobium nodules occurring in Dolichos 
bean. To prevent damage from nematodes and 
other soil borne diseases, soil solarisation especially 
for nursery growing areas was demonstrated. 

Polythene sheet and nylon net were distributed 
among farmers for soil solarisation and protection 
of nursery from chewing insect-pests during early 
stage, respectively. In Kanor village the farmers 
were provided with brinjal seeds (Krishna-Golden 
seeds; Kalash seeds-F1 hybrid and Shamli-Seminis) 
to phase out infectious seeds in use. At both the 
locations Trichoderma powder formulations were 
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also distributed among farmers to enrich FYM with 
bio-pesticide.

Management of nematodes
 Potential bio-control agents (T. harzianum,  

T. viride and P. flourescens) were screened on tomato 
crop under field condition at NCIPM-Rajpur Khurd 
Campus as one of the IPM component. Seed were 
sown on raised nursery bed with soil solarisation 
followed by application of enriched FYM. For 
control nursery was shown separately without any 
treatment. Sesbania was used in the main trial plot 
as green manuring before transplantation of tomato 
cv. Pusa Rohini and Pusa Gaurav. Bio-control agent 
T. harzianum when applied as root dip @ 5 g/l and 
soil application @ 25 g/plot (5m X 4m) increased 
marketable fruit yield 61 and 62%, respectively over 
control (Table 16). 

Trainings were organised at KVK, Navgaon (on 
campus) and at Kanor village (off campus) in which 
about 25 farmers participated. They were taught 
about eco-friendly measures for management of 
insect-pests and diseases. Thiourea, a crop booster 
was distributed to farmers during off campus 
training. 

Table 16: Evaluation of T. harzianum, T. viride and P. flourescens under field condition on yield of tomato cv. Pusa Rohini and 
cv. Pusa Gaurav

Treatment
cv. Pusa Rohini cv. Pusa Gaurav

Total yield (kg)* Per cent increase 
over control

Total yield 
(kg)*

Per cent increase 
over control

T1 Control 4.7 0.0 2.2 0.0

T2 T. harzianum (root dip (5 g/l) and soil 
application at 25 g/5 kg FYM/plot 12.7 62.6 5.7 61.4

T3 T. viride (root dip (5 g/l) and soil application 
at 25 g/5 kg FYM/plot 7.1 33.3 3.1 29.0

T4 P. flourescens (root dip (5 ml/l) and soil 
application at 25 ml/5 kg FYM/plot 9.6 51.0 4.0 45.0

SE(m)+ 2.39 1.42

SE(d) 3.39 2.0

*Note-including unmarketable yield, average of 3 plots, plot size-20 sqm (5 m x 4 m)
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Validation of IPM for groundnut
During 2016-17, synthesis and validation of 

location specific eco-friendly IPM technology for 
groundnut crop for different agro-eco-systems i.e., 
Junagarh (21052’N, 700 45’ E), Gujarat, Anantapur 
(14o48’N, 77048’E) and Kadiri (14011’N, 78017’E), 
Andhra Pradesh was carried out in farmers’ 
participatory mode. 

Junagadh (Gujarat)
The IPM modules comprised cultural, biological 

and need-based application of pesticides for the 
management of pests in groundnut was validated 
that was executed during kharif 2016 and rabi-
summer 2016. The groundnut variety GG-20 was 
sown during kharif and TG-37A during rabi-summer 
seasons and following module was adopted.

During rabi-summer 2016, incidence of different 
pests was lower in IPM plots as compare to farmers' 
practice (Table 1). In kharif 2016 (Table 2),  incidence 
of stem rot  and Early leaf spot (ELS was  higher 
in farmers' practice compared to IPM. Number of 
thrips and leafhoppers were also higher in farmers' 
practice as compared to IPM. Higher pod yield 
during rabi-summer season was obtained in IPM 

Treatment/
Module Treatment detail

FP Farmers' practices (FP) or control (seed treatment 
with mancozeb 3g/kg seeds)

IPM

Deep summer ploughing + Soil solarisation with 
polythene sheet (aprrox 40 µm) + Grow 3-4 rows 
of Bajra (border crop) and Castor (trap crop) @ 250 
g seeds each per ha mixed with groundnut seeds 
+ Seed treatment (with mancozeb 3 g/kg seeds + 
Imidacloprid 600 FS @ 1 ml/kg seeds + Rhizobium 
@ 625 g/ha seed) + Application of Trichoderma 
enriched FYM (50 kg FYM with 4 kg Trichoderma/
ha) 20 days before sowing and applying in seed 
furrow + Pheromone trap as 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 + 
Difenoconazole 1 ml/l (application if ELS/LLS/
Rust scores crosses 3 rating scale) + Avoiding 
end of season drought  (at pod maturity time) + 
Harvesting at right maturity + Sorting of plants 
from diseased/infected + Drying of pods exposing 
at sun light + Avoiding mixing of collected pods 
with hand picked pods + Drying of pods below 
9% moisture content and storing in dry place

module (1057 kg ha-1) and lower in FP (1010.5 kg ha-

1). In kharif,  also, the pod yield was higher in IPM 
module (1040 kg ha-1) and lower in FP (1000 kg ha-1). 
Also, fodder yield was recorded maximum (4120 kg 
ha-1) in IPM and minimum (4040 kg ha-1) in FP .

Table 1: Effect of IPM component (treatments) on diseases and yield of groundnut (rabi-summer 2016) and kharif 2016

Treatment

Rabi-summer 2016 Rabi-summer 2016

Alternaria diseases 
severity (1-9 Scale) % Incidence of stem rot

Insect population per plant Per cent plant infestation

Thrips Leaf hopper Thrips Leaf hopper

FP 3.0 2.0 4.6 8.0 6.0 6.0

IPM 1.0 1.0 3.0 4.0 2         .0 4.0

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

Oilseed Crops 6
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Table 2: Effect of IPM component (treatments) on population and infestation of sucking pests of groundnut (rabi-summer 
2016) and kharif-2016

Treatment
Kharif 2016 Kharif 2016

Foliar disease severity (1-9 scale) % Incidence Insect population per plant Per cent plant infestation

ELS* LLS* Rust Stem Rot Thrips Leaf hopper Thrips Leaf hopper

FP 3.0 2.0 1.0
4
.0

2.3 5.0 3.0 4.0

IPM 1.0 1.0 1.0 1.0 1.0 3.0 1.0 2.0

 Kadiri (Andhra Pradesh)
During kharif 2016, experiment on  validation 

of Integrated pest management technology for 
groundnut crop” was conducted in 5 farmer fields 
at different villages viz., Yerradoddi Thanda (Kadiri), 
Enumalavaraipalli (Mudigubba), Kothapalli Thanda 
(Nallamada), Sheshyagaripalliand Enagaluru. The 
following IPM modules were implemented for 
evaluation in different farmer fields against insect-
pests and diseases in groundnut.

IPM module
 � Seed treatment with imidacloprid 17.8 SL @ 2 ml 

kg-1+mancozeb M-45 75 WP @ 3 g kg-1 seed

 � Soil application of FYM (100 kg) based T. viride 
@ 5 kg ha-1

 � Pheromone trap @ 4 ha-1 for Spodoptera and 
sticky traps @ 4 ha-1 for thrips and leaf hopper

 � Border crop with jowar/bajra

 � Trap crop with cowpea and castor

 � Inter crop with redgram 11:1 ratio. (groundnut 
11 rows + red gram 1 row)

 � Need-based application of NSKE 5 at 30 DAS and 
novaluron 10 EC @ 1ml/l at 45-50 DAS

 � Spraying of hexaconazole 5 SC (1 ml l-1) at 70 
days after sowing

Farmers’ practice
Exclusively as per farmer choice; Variety: Local 
varieties (TMV-2, JL-24); Variety used: Kadiri 6

Observations on insect-pests and diseases during 
crop period:

Observations on insect-pests in IPM and farmers' 
practice fields during kharif, 2016 revealed that, 
in IPM fields recorded less leaf damage by thrips 
(22%), leaf hopper (12%),  leaf miner (12.7%) and  
S. litura (10.06%) when compared to farmers' 
practice fields  which recorded more leaf damage 
by thrips (41.81%), leaf hopper (40.93%), leaf 
miner (27.63%) and S. litura (23.59%), respectively  

Table 3: Leaf damage by insect-pests in IPM and FP groundnut fields during kharif-2016

S.No
Particulars Thrips damage

(% mean leaf 
damage)

Jassid (% mean leaf 
damage)

S. litura
(% mean leaf 

damage)

Leaf miner 
(% mean leaf 

damage)

*IPM #FP *IPM #FP *IPM #FP *IPM #FP

Kadiri (Mandal)

1. Yerradoddi Thanda 24.1 45.5 13.7 43.9 8.9 23.6 12.9 29.8

Mudigubba (Mandal)

2. Enumalavaraipalli 20.3 41.4 10.7 40.6 10.0 20.6 12.4 26.8

Nallamada(Mandal)

3. Kothapalli 23.2 42.8 11.6 38.9 9.5 24.8 14.6 25.6

Obula Devara Cheruvu (Mandal)

4. Sheshyagaripalli 20.2 37.6 12.5 39.5 11.5 25.9 12.6 27.5

5. Enagaluru 22.2 41.7 11.5 41.8 10.4 22.9 10.8 28.5

Total Average 22.0 41.8 12.0 40.9 10.06 23.6 12.7 27.6

*IPM: Integrated pest management plots; #FP: Farmers’ practice
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Table 4:  Disease incidence in IPM and FP  groundnut fields during kharif-2016

S.No
Particulars Collar rot % Dry root rot %

Stem rot %
Peanut stem 

necrosis  
disease %

Late leaf spot 
(Per cent disease 

incidence)

*IPM #FP *IPM #FP *IPM #FP *IPM #FP *IPM #FP

Kadiri (Mandal)

1. Yerradoddi Thanda 0.5 0.8 1.5 4.50 2.5 5.3 1.0 3.0 12.60 20.46

Mudigubba (Mandal)

2. Enumalavaraipalli 0.2 1.0 2.0 7.00 5.0 5.5 1.0 4.0 10.80 18.46

Nallamada (Mandal)

3. Kothapalli 1.0 1.5 2.6 5.80 2.2 8.5 2.0 4.0 18.07 28.61

Obula Devara Cheruvu (Mandal)

4. Sheshyagaripalli 0.5 2.4 2.2 10.50 4.0 10.6 2.0 3.0 13.80 23.45

5. Enagaluru 0.4 2.0 5.0 7.60 3.5 12.8 1.0 10.0 15.40 25.49

Total Average 0.5 1.5 2.7 7.1 3.4 8.5 1.4 4.8 14.1 23.3

  *IPM: Integrated pest management plots; #FP: Farmers’ practice

(Table 3-4). The differences of sucking pest damage 
in IPM and farmers' practice fields may be due to 
adopting seed treatment with imidacloprid @ 2.0 
ml/kg seed, growing border crop with jowar which 
protect the crop from sucking pests up to 20 days 
after sowing. Later the incidence of thrips damage 

was increased in both the plots (Table 2). However, 
groundnut inter crop with redgram, trap crop with 
cowpea and castor reduced  defoliators’ damage in 
IPM practice fields compared to farmers' practice 
field plots, respectively. 

Pod and haulm Yield and economic analysis.

Yield and yield attributes were recorded after 
harvest (Table 5). Data indicated, high pod and 

haulm yields in IPM plot than farmers' practice plot. 
This may be due to, implementation of IPM practices 

Table 5: Pod yield of groundnut in IPM and FP fields at Kadiri division during kharif-2016

S. No Particulars
Pod yield  

kg ha-1
Haulm yield 

kg ha-1

Red gram yield in 
groundnut pod 

equivalents kg ha-1

Cost of cultivation
(`/ha)

IPM FP IPM FP IPM FP IPM FP

Kadiri (Mandal)

1. Yerradoddi Thanda 785 456 985 656 94 51 28000 16580

Mudigubba (Mandal)

2. Enumalavaraipalli 698 498 889 698 96 50 28000 15980

Nallamada (Mandal)

3. Kothapalli 721 428 821 628 92 56 28000 16780

Obula Devara Cheruvu (Mandal)

4. Sheshyagaripalli 821 509 1021 709 103 52 28000 16450

5. Enagaluru 805 553 1015 753 110 52 28000 16590

Total Average 766 489 946 689 99 52 28000 16476

At location, KVK , Anantapuramu district, Andhra Pradesh, the demonstration of different component of IPM technology was demonstrated. 
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Development and validation of prioritized 
component-wise IPM package for Indian mustard

Experiment was conducted in split-split-
plot design with two main treatments viz., soil 
incorporation of T. harzianum  (IIHR-Th-2 strain; cfu: 
2x106/g ) @ 2.5 kg/ha pre-incubated in 50 kg well-
decomposed farm yard manure before sowing 
and control (without Trichoderma). There were five 
sub-treatment having foliar spray of bio-agent (T. 
harzianum), botanical (Allium sativum), pesticide 
(carbendazim+mancozeb, thiamethoxam), water 
spray  and four sub-sub treatments having four 
different seed treatments (T. harzianum, metalaxyl 
-M, A. sativum and untreated) was carried out at 
ICAR-NCIPM, New Delhi (28o 38’12.2’’N; 77o 08’44.6’’E) 
and Sri Karan Narendra Agriculture University 
(SKNAU), Rajasthan Agricultural Research Institute 
(RARI) Durgapura (26o 53’67.2’’N; 75o 48’34.0’’E), 
Rajasthan during rabi crop season. Results were 
analyzed and presented in this report. The key 
pests were mustard aphid (L. erysimi), Alternaria 
blight (Alternaria brassicae) and white rust (Albugo 
candida). In the main two treatments, recommended 
dose of nitrogen (80 kg/ha), soil incorporation of T. 
harzianum (IIHR-Th-2 strain; cfu:2x106/g) @ 2.5 kg/
ha pre-incubated in 50 kg well-decomposed farm 

yard manure before sowing was found better than 
control (without Trichoderma) in reducing the pest 
and increasing the yield (Table 6 ). Among the five 
different foliar sprays, spray with thiamethoxam  
25 WG @ 0.01% gave good management of mustard 
aphid (Lipaphis erysimi) and provided corresponding 
increase in seed yield at both location. Foliar spray 
of thiamethoxam gave higher incremental benefit 
cost ratio (IBCR). Foliar spray of freshly prepared 
aqueous garlic bulb extract (2%) found next to 
thiamethoxam. Freshly prepared garlic bulb extract 
foliar spray also provided better result in terms 
of IBCR.  Among the four seed treatments, seed 
treatment with freshly prepared garlic aqueous 
bulb extract (2% w/v)/T. harzianum @ 10 g/kg seed 
gave higher IBCR and found most economical. The 
cost of technology adoption in seed treatment with 
garlic was the second lowest after seed treatment 
with T. harzianum making it a technology with low 
financial commitment. In unconstrained choice 
situations, the farmer could opt for the technology 
which gives the highest additional net monetary 
returns, which in this case is soil application of 
T. harzianum @ 2.5 kg/ha pre-incubated in 50 kg 
farm yard manure before sowing. In combination 
treatment, soil incorporation of T. harzianum @ 2.5 

Table 6: Seed yield of mustard, Brassica juncea and its economic analysis 

Treatment
Yield (kg/ha) IBCR

New Delhi Durgapura New Delhi Durgapura

Soil application of T. harzianum @ 2.5 kg/ha 1347 1259 7.7 11.0

Control (without Trichoderma soil application, seed treatment and spray) 1122 740 - -

Seed treatment  (ST) T. harzianum @ 10 g/kg 1493 1444 62.1 51.8

ST with fresh garlic bulb extract @ 2% 1333 1259 35.3 38.6

ST with metalaxyl M @ 6 ml/kg 1319 1148 22.0 24.2

Foliar spray (FS) thiamethoxam @ 0.01% at 60 day after sowing (DAS) 1789 1222 18.6 17.0

 FS carbendazim+mancozeb (1:1) @ 0.25% at 60 DAS 1433 1110 10.8 7.8

FS Aqueous garlic extract @ 2% at  60 DAS 1422 1222 7.2 12.4

Soil application+ST  T.  harzianum 1478 1814 11.9 23.4

Soil application+ST+FS T. harzianum 1707 1851 11.1 17.0

Seed treatment+FS T. harzianum 1644 1518 22.4 24.1

 ST T. harzianum+FS thiamethoxam @ 0.01% at 60 DAS 2166 2073 29.5 47.2

Soil application Th+ST Th+FS thiamethoxam at 60 DAS 2296 2296 18.2 25.6

ST garlic bulb extract+FS garlic bulb extract at 60 DAS 1559 1407 10.3 14.4

Soil application Th+ST garlic bulb extract+FS garlic bulb extract at 60 DAS 1672 2073 7.7 18.7

Mustard sale price @ ₹ 3350/q; Trichoderma price @ ₹ 200/kg; Metalaxyl M @ ₹ 50/10 ml; Thiamethoxam @ ₹ 600/100 g; carbendazim @ ₹ 650/kg; mancozeb 
@ ₹ 400/kg; Garlic @ ₹ 100/kg and labour @ ₹ 200/man/day

FS: Foliar spray; ST: Seed treatment
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kg/ha pre-incubated in 50 kg well-decomposed 
farm yard manure before sowing followed by seed 
treatment with T. harzianum @ 1% followed by one 
foliar spray of thiamethoxam 25 WG @ 0.01% at 60 
days after sowing gave highest yield (2296 kg/ha) 
and better management of pests. The best in term 
of IBCR was combination treatment, which was seed 
treatment with T. harzianum @ 1% followed by one 
foliar spray of thiamethoxam 25 WG @ 0.01% at 60 
days after sowing (DAS) gave best return.

Popularization of IPM interventions in 
mustard in farmers’ participatory mode: 
Popularization of IPM interventions along crop 
growth stages was made in collaboration with Krishi 
Vigyan Kendra (KVK) Mahindergarh (28o18’16.7’’N; 
76o 08’30.7’’E) Haryana and KVK, Navgaon, Alwar 
(27o 30’51.7’’N; 76o 45’19.0’’E), Rajasthan was carried 
out during 2016-17. A plant protection training for 
farmers was also organized by KVK, Navgaon, Alwar. 
The key pests were mustard aphid (Lipaphis erysimi), 
painted bug {Bagrada hilaris (cruciferum)}, Alternaria 
blight (A. brassicae), White rust (Albugo candida), 
Sclerotinia rot (Sclerotinia sclerotiorum) and 
Broomrape (Orobanche aegyptica). Popularization 
of IPM in mustard was conducted at three villages/

locations (Chandigarh Ahir, Sonagarh with KVK, 
Navgaon, Alwar in Rajasthan and village Balaicha 
with KVK, Mohindergarh of Haryana) in 20 ha. 
Sowing was done between 15-31 October. Seed 
treatment and soil application of T. harzianum (IIHR-
Th-2 strain; cfu: 2x106/g) @ 10 g/kg and 2.5 kg/ha, 
respectively along with soil application of ZnSo4 @ 
25 kg/ha was followed. Effect of IPM mustard over 
farmers’ practices was evaluated and presented in 
Table 7.

Breeding climate resilient high yielding 
rapeseed-mustard varieties and hybrids 
with enhance quality (IARI Project)

Screening of Brassica Germplasm, AVT-I and 
AVT-II strains of Plant Pathology trial (43 entries) 
against different diseases; uniform disease nursery 
(55 entries) against major diseases was carried 
out under natural epiphytotic conditions in IARI 
Research Farm, New Delhi. In Screening of Brassica 
Germplasm (AVT-I and AVT-II), four entries viz., 
SBG-16-10, 23, 32, 43 were found free from white 
rust incidence on leaves and could be utilized in 
development of high yielding varieties and hybrids 
in rapeseed-mustard. 

Table 7: Effect of IPM over farmers’ practices on pest intensity and yield of oilseed brassicas in Haryana and Rajasthan

Village Treatment White rust on 
leaf  (PDI)

A. blight on leaf 
(PDI)

Sclerotinia stem 
rot (incidence%)

Yield 
(kg/ha)

Chandigarh Ahir, Ramgarh, Alwar  
(IPM area = 4.0 ha)

IPM 4.8 2.2 4.5 2232

FP 19.6 9.6 16.0 1725

Sonagarh, Ramgarh, Alwar 
(IPM area =6.0 ha)

IPM 5.5 3.5 2.8 2581

FP 16.4 10.2 12.5 1833

Balaicha, Mahindergarh, Haryana 
(IPM area =10 ha)

IPM 8.3 1.1 3.4 2420

FP 13.7 8.9 8.5 1784
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Development and validation of innovative IPM 
tools and techniques

Project has been initiated with the main objective 
to design and fabricate innovative IPM techniques, 
mechanical gadgets to manage insect-pests reduce 
application of synthetic chemical pesticides. 
Under this project, the prototypes of innovative 
insect traps viz., insect light traps, and device for 
preventing climbing of pests, insect collection and 
multiplication was designed, fabricated and studied  
at field.

Fabrication, refinement, demonstration and 
popularization of improved insect light traps in 
different crops: 

The porous insect collecting filter chamber of 
the improved insect light trap technology was up-

scaled. New models were designed, fabricated and 
standardized. The newly designed system has ease 
in assemblage and transportation of the gadget and 
improved insect light trap were given to farmer’s 
having different crops. The technology was also 
demonstrated in various exhibitions. The detail has 
been mentioned below (Table 1 and Fig. 1):

Improved insect light trap technology 
demonstrated in different crops on the farmers’ 
field in farmers’ participatory mode of approach 
in Muzaffarnagar, UP (paddy); Muzaffarnagar, UP 
(sorghum); Muzaffarnagar, UP and Sonepat, Haryana 
(sugarcane), Muzaffarnagar, UP (mango orchards); 
Delhi-NCR (tomato); Kota, Rajasthan (chickpea) and 
Alwar, Rajasthan (ber orchards).

Sugarcane

Table 1: Comparison of insects trapped and filtered out from insect light trap (av. insects catch/light trap/night) installed in 
sugarcane crop during 2016 in Muzaffarnagar, UP

Period/date Insects trapped Insects 
filtered out

Insect owe to be killed in 
ordinary trap

% insects saved from 
unnecessary mortality

13-22 May 16 8 441 449 98

22 May-02 June 16 37 192 229 84

02-12 June 16 33 527 560 94

12-23 June 16 20 582 602 97

23 June-11 July 16 95 444 539 82

11-23 July 16 117 635 752 84

23 July-13 Aug 16 72 305 377 81

13-25 Aug 16 80 476 556 86

25 Aug-4 Sep 16 65 461 526 88

04-15 Sep 16 71 396 467 85

15-23 Sep 16 52 487 539 90

A range from 81-98% insects were saved from unnecessarily mortality by the use of improved insect light trap in the sugarcane agro-ecosystem 
during the season.

Biocontrol7
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Crop: Paddy consequently minimizing their attack on the 
crop produce. Its different models were studied.

b) Mass rearing of bio-control agents: For 
conducting the experimental study work, the 
host insect (Corcyra cephalonica) and larval 
parasitoids (Bracon brevicornis) has also been 
mass multiplied in the IPM Gadgets’ lab.

c) Patents filed and technologies 
commercialized

 The improved insect light trap technology had 
been commercialized in India and license had 
already been issued to two firms (Table 2).

i) “M/s Fine Trap (India) Proprietor/Partner, 6 
Sawarkar Market Datta Chowk, Yavatmal, 
Maharashtra"

ii) “M/s Nagarjuna Agro Chemicals Pvt. Ltd., 
G 01, D.No. 6-3-1218/6/2, Street No. 6, Uma 
Nagar, Begumpet, Hyderabad-500016”

Exhibition of IPM technologies:
Display of IPM technologies/gadgets (improved 

insect light trap) was arranged and explained to the 
farmers in various exhibitions held in Haryana; UP, 
Rajasthan and IARI, New Delhi.

a)  Designing and fabrication of different models 
of the “Device for preventing climbing of 
pests” 

 This technology was invented to stop the 
climbing of pests particularly on the trees and 

Table 2: List of Patents Granted

Patents granted in foreign countries
Patent No. Year Purpose of invention

Title of invention

Light trap for managing insects
(Surender Kumar Singh and OM Bambawale)

2012208304 
Australia 2016

For mass-trapping and monitoring of insects 
with additive advantage of safety to beneficial 
and non-targeted insect fauna

Light trap for managing insects
(Surender Kumar Singh and OM Bambawale)

W00201303702 
Indonesia 2017 

For mass-trapping and monitoring of insects 
with additive advantage of safety to beneficial 
and non-targeted insect fauna

Indian Patents Granted

Non-sticky insect trap 
(Surender Kumar Singh, DB Ahuja, DK Garg and 
OM Bambawale) 

278215 2016 For sampling air borne insects

An insect rearing device for multiplication of 
insect larval parasitoids  
(Surender Kumar Singh, DB Ahuja, DK Garg and 
Amerika Singh) 

274901 2016 For multiplication of insect larval parasitoids 
in situ

Insect rearing and collection apparatus
(Surender Kumar Singh and OM Bambawale) 

280435 2017  For insect rearing and collection

Fig. 1: Total number of insects trapped/night from light trap safer to 
beneficial insects in rice crop at village Rasoolpur Jaton, Muzaffarnagar, 

UP during 2016



Development of database on major pests and electronic 
networking

Project:
 � Crop pest surveillance and advisory project (CROPSAP) 2016-17 for soybean, cotton, rice, 

pigeonpea and chickpea in Maharashtra

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

 � Implementation of e-pest surveillance and pest management advisory for fruit crops (citrus, 
banana, mango, pomegranate and sapota) in state of Maharashtra (Year 2016-17)

Programme: II
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Crop pest surveillance and advisory project 
(CROPSAP) 2016-17 for soybean, cotton, rice, 
pigeonpea and chickpea in Maharashtra

Mobile based CROPSAP (m CROPSAP) 
effectively replaced the web based application for 
pest surveillance during 2016 in an area of 127.6 
lakh hectares of Maharashtra during kharif and rabi 
seasons (Table 1). 

Table 1: Area of operation and man power deployment under 
CROPSAP 2016-17

Season Crop No. of 
districts

Area
(lakh 

ha)

Pest 
scout 
(nos)

Pest 
monitor 

(nos)

Kharif

Soybean 26 39.76

823 84

Cotton 21 38.00

Rice 18 15.56

Pigeonpea 25 15.33

Rabi Chickpea 29 18.95

Enhancement of reporting applications of 
CROPSAP 

Reporting application of m CROPSAP was 
improved with features of pest wise, crop wise 
and advisory reports under the category of 
‘survey reports’ as per requirement to facilitate 
issue of advisories and for tracking of project 
implementation.

Pest scenario 
Soybean: Girdle beetle (Obereopsis brevis) 

damage was low during 2016 and restricted to 
Latur, Osmanabad, Buldana, Amravati and Yavatmal 
(Fig. 1). Pest status of semilooper (Chrysodeixis 
acuta) on a spatial scale was in the order: Buldhana> 
Ahmadnagar>Amravati and Latur>Jalna>Jalna and 
Osmanabad (Fig. 2). S. litura larvae were observed 
above economic threshold level (ETL) on 173 
occasions in 2016 with Amravati>Parbhani>Nand
ed>Beed>Washim>Akola having relatively higher 
frequency of pest status (Fig. 3). H. armigera larval 
infestation was similar to semi looper and lower 
over S. litura with Latur, Osmanabad, Amravati, 
Buldhana and Washim districts having relatively 
higher frequency of infested fields (Fig. 4).

Increasing pest status of S. litura, C. acuta and 
H. armigera during 2016 over the last three seasons 
(2013-15) and 6.5 fold reduced damage due to O. 
brevis in 2016 over 2010-12  was seen. 

Cotton: GIS application was used for 
visualisation of spatial variation of whiteflies 
(Bemisia tabaci) for seasons of 2011-2015 across 
districts and at Amravati. 24, 48, 33, 25 and 22 
talukas across 13 districts served as hot spots for 
whiteflies in respect of 2011, 2012, 2013, 2014 
and 2015 seasons. Within district of Amravati, the 
taluks differed over seasons for pest status of 
whiteflies.

Fig. 1:   Girdle beetle damage  in different districts (2016)

Fig. 2: Pest status of  semi looper in different districts (2016)

Fig. 3: Pest status of  Spodoptera larvae in different districts (2016)

Fig. 4:  H. armigera larvae in different districts  (2016)  
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District level maps on whitefly distribution at national level

Location map of whitefly surveillance Whitefly status 2011 Whitefly status 2012

Whitefly status 2013 Whitefly status 2014 Whitefly status 2015

Taluk level maps on whitefly distribution at Amravati

Location map of taluks of Amravati Whitefly status 2011 Whitefly status 2012

Whitefly status 2013 Whitefly status 2014 Whitefly status 2015
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Rice:  Oviposition by yellow stem borer (YSB), 
Scirpophaga incertulas (Fig. 5)  was  above economic 
threshold levels at Raigad, Chandrapur and Gondiya 
on 35, 29 and 25 occasions.  YSB damage in terms of 
dead heart was higher at Chandrapur followed by 
Gadchiroli and Ratnagiri (Fig. 6). 

(Xanthomonas campestris pv oryzae) had occurred 
at Chandrapur in a larger proportion over other 
districts (Fig. 7 and Fig. 8). October had higher pest 
status of insect-pests and diseases during 2016. 

Pigeonpea: Washim, Nanded, Wardha, Beed 
and Jalna had relatively higher above ETL incidence 
of H. armigera on pigeonpea required management 
interventions (Fig. 9). 

Gall midge, Orseolia oryzae attained pest status 
only across districts of Gadchiroli, Raigad, Palghar 
and Chandrapur. Blue beetle (Leptispa pygmaea) 
damage was prominent at Ahmadnagar, although   
above ETL damage was seen on one or two occasions 
at Gondiya, Chandrapur, Raigad, Ratnagiri, Nasik 
and Bhandhara.

Rice diseases were higher than insect-pests 
in their economic damage during 2016. Blast 
(Pyricularia oryzae) and bacterial leaf blight (BLB) 

Above ETL pod fly damage was the highest 
(>30 occasions) at Nagpur and got reflected in pod 
damage due to pod borer complex (Fig. 10). At 
Washim H. armigera damage was higher over pod 
fly. Significance of pod fly across all districts over 
H. armigera was inferred through ETL damage in 
multiples of hundreds due to pod fly over the later 
wherein ETL occasions never crossed 100 in any 
district.

Chickpea: Nanded, Ahmednagar, Jalgaon, 
Osmanabad, Gadchiroli and Chandrapur had higher 
pest status of H. armigera although all other districts 
also had need-based management undertaken  
(Fig. 11). Chickpea suffered highly due to Fusarium 
wilt at Nagpur district over all other places that had 
low to moderate frequency of pest status (Fig. 12).

Fig. 5: Incidence of YSB egg masses in different districts (2016)

Fig. 8: Severity of bacterial leaf blight in different districts 

Fig. 9: Pest status of H. armigera on pigeonpeain different  
districts  (2016-17) 

Fig. 6: Damage due to YSB in different districts  (2016)

Fig. 7: Severity of blast/neckblast in different districts  (2016)
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Pest management advisories
Division wise pest management advisories 

issued for target pests (Table 2) indicated that 
cotton, pigeonpea and chickpea crops had the 
highest number of advisories (>4000 nos) followed 

by rice and soybean. Amravati division had the 
highest advisories on pest management issued over 
other divisions for the crops of soybean, cotton, 
pigeonpea and chickpea. On the assumption that 
higher number of advisories relate to higher pest 
status irrespective area under target crops the 
divisions  Amravati, Latur,  Nagpur and Aurangabad 
required more often the implementation of pest 
management practices across crops.

Implementation of e-pest surveillance and pest 
management advisory for fruit crops (citrus, 
banana, mango, pomegranate and sapota) in 
state of Maharashtra (Year 2016-17)

The area under e-pest surveillance during year 
2016-17 spread  to 23 districts of the state covering   
3,15,104 ha, for six crops namely Nagpur mandarin, 
sweet mandarin, banana, mango, pomegranate 
and sapota. Implementation of IPM technology 
in six fruit crops was facilitated through linkage 
between State Agricultural Universities  and ICAR 
institutes and State Department of Horticulture, 
Government of Maharashtra, Pune. Training to field 
staff was organized on identification of pests of 
different crops, village registration, data recording 
(pest incidence), data approval and entry to  
NCIPM server at different places in the year  
2016-17 (Table 3). The project scientists and 
State Department of Horticulture worked in 
cohesive manners and 7408 of advisories were 
issued to farmers to reduce the time lag between 
the occurrence of the pests and application of 
management options (Table 4). Implementation of 

Table 2: Pest management advisories for soybean, cotton, rice, pigeonpea and chickpea 

Division Soybean Cotton Rice Pigeonpea Chickpea Total

Nasik 40 133 31 182 162 548

Pune 94 83 36 130 327 670

Kolhapur 43 - 76 - 43 162

Aurangabad 348 719 - 813 622 2502

Latur 596 1155 - 1390 1036 4177

Amravati 714 1458 - 1278 1005 4455

Nagpur 279 598 1070 1056 977 3980

Thane - - 1298 - - 1298

Total 2114 4146 2511 4849 4172 17792

Fig: 10. Incidence of pod fly (no. of maggots/50 pods)  
in different districts 

Fig. 11:  H. armigera larvae (per metre row length) in different districts 

Fig: 12. Incidence of Fusarium wilt (%) in different districts 
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the project in the state has helped the progressive 
farmers in creating awareness for the correct 
identification of the pests, timely and ETL based 
application of the IPM technologies. Final estimate 
of productivity of fruits of MS presented by National 
Board of Horticulture, revealed that the productivity 
(MT/HA) of mango, orange, sweet orange, sapota, 
banana and pomegranate (4.81, 6.79, 8.78, 10.19, 
54.50 and 9.31) was found higher over 2010-11 
(0.69, 3.90, 6.09 4.60, 52.40 and 6.00, respectively).

Status of prevailing pests in different crops
Different pests and diseases in different fruit 

crops showed varied levels of infestation. Variations 
were also observed in different districts, villages and 
in different months.

Banana
The incidence of thrips and leaf spot started in 

September and continued up to March in all the 
districts under surveillance, however with different 
levels of infestation. The incidence of thrips was 
observed in all the districts namely Akola, Hingoli, 
Nanded, Jalgaon and Solapur crossing ETL but 

in Solapur district thrips population crossed ETL 
maximum number of times around 39.08 per cent 
in comparison to other district. The incidence of leaf 
spot disease was low throughout the season in the 
entire 5 district crossing ETL maximum occasion in 
Solapur district, followed by Hingoli (9.69), Jalgaon 
(5.25), Nanded (3.9). 

Mango
Incidence of various pests in mango across the 4 

districts was low during the season from November 
to March. Hopper population crossed ETL on 1.15 
occasions only in Sindhudurga district. Highest 
incidence of anthracnose disease was recorded in 
Aurangabad district which went above ETL only 
13.49 per cent times up to first week of February that 
got reduced later on. Powdery mildew and thrips 
(on panicle) was low throughout the observation 
period in all the districts observed.

Pomegranate
Incidence of bacterial blight was low in all the 

districts except in Satara and Sholapur districts 
where it crossed ETL on 11.45% and 5.67% occasions, 

Table 3: Training programmes conducted under HORTSAP in 2016-17

Training center Date of training Theme 

MPKV, Rahuri BRS, Jalgaon 7-8 Sep 2016 Banana

Dr PDKV, Akola 8-9 Sep 2016 Nagpur Mandarin 

VNMKV, Parabhani 13-14 Sep 2016 Sweet Mandarin 

SRS, Palghar 20 -21 Sep 2016 Sapota

MPKV, Rahuri 6-7 Oct 2016 Pomegranate

Dr BSKKV, Dapoli 23-24 Nov 2016 Mango

Table 4: Overview of HORTSAP in Maharashtra during 2016-17

Crops Districts 
covered (Nos)

Taluka’s 
covered (Nos)

Villages 
covered (Nos)

Area (Ha)  under e-pest 
surveillance in  different crops

No. of Advisories 
issued

Nagpur Mandarin 5 20 616 79,348 770

Sweet  lime 2 12 136 31,823 2667

Sapota 1 1 27 2,216 48

Banana 5 15 227 27,460 591

Mango 7 43 1908 86,276 2160

Pomegranate 8 34 744 87,981 1172

Total 23 125 3,658 3,15,104 7408
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respectively.  No significant infestation of thrips on 
fruits was noticed in all the districts. Infestation of 
thrips crossed the ETL 1.15% occasions on twigs In 
Solapur district. Wilt incidence crossed the ETL in 
Ahmednagar and Satara districts 1.12% and 1.57% 
occasions, respectively.

Nagpur Mandarin and Sweet Orange
Monitoring of insect-pest situation using 

uploaded data  revealed that in general the  mean 
incidence of  insect-pests (blackfly, citrus psylla, 
fruit sucking moth, leaf miner, mites (Fruits/leaves), 
thrips, whitefly, bark eating caterpillar) on Nagpur 
mandarin orchards in five districts (Nagpur, Amravati, 
Wardha, Buldana and Akola) of Vidarbha, was below 
ETL during September 2106- March 2017. However, 
the incidence of bark eating caterpillar and mites 
were reported above ETL level at several locations 
during this period. Average incidence of bark eating 
caterpillar was 2.54 and that of mite was 0.67 and 
that of Phytophthora was 2.48%.

Sapota
Incidence of bud borer is found throughout 

but with low infestation of 2.19 per cent. Isolated 
infestation of Phytophthora is observed in August 
only in few villages but later no infestation was 
found. Seed borer was not reported throughout the 
observation period in any of the village.

ICT based pest surveillance and advisory services 
for rice in Tripura 

The project was initiated in 2016-17 ICT based 
system of pest surveillance and issuing pest 
management advisories to Tripura farmers, baseline 
information were collected from District Dhalai 
(Tripura); No of villages: 55; No of farmers covered: 
515; Average holding size: 0.60 ha; Marginal farmers 
(<1 ha) 82%; Small farmers (1-2 ha) 13%; Large 
farmers (>2 ha) 5% (Table 5).

Identification of pests by farmers is lacking 
chemical based plant protection measures is the sole 
plant protection practice.  In absence of historical 
data, surveillance for major pest is required for timely 
issue of pest advisories. Programme for correct 
identification of pests and judicious use of fertilizers 
and pesticides is required for promotion of IPM.

Around 500 farmers were registered in the 
project, 133 numbers of advisories were issued and 
8000 SMS’s send to the farmers. Monitoring of pests 
of Boro rice in one district viz., Dhalai of Tripura state 
(NEH) was carried out through 12 field scouts and 
digitization of pest damage were noted on server 
at NCIPM. What’s app group has been created for 
correct and quick advisories regarding the major 
diseases and  pests monitored were 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) as shown in the following graphs. However 
none of these pest had crossed the economic 
threshold value.   

Table 5: Baseline information and advisory issued 

District Taluka Number of 
vilages

Advisory 
Issued 

Dhalai

Ambassa 11 26

Chawmanu 17 17

Durgachowmuhani 21 23

Manu 01 19

Salema 05 48

Total 55 133

Status of key disease

Status of key pests
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Pest dynamics in relation to climate 
change (Target crops: Rice, Pigeon 
pea, Groundnut and Tomato) [National 
Innovations in Climate Resilient 
Agriculture]

Real Time Pest Dynamic (RTPD) studies for 
the four target crops viz., rice (7), pigeonpea (6), 
groundnut (5) and tomato (6) across 10 agro-
climatic zones from 12 agro-ecological regions 
across 11 States were implemented for the sixth 
year. Of the 24 study locations, twenty three and 
fifteen implemented kharif 2016 and rabi 2016-17 
pest surveillance, respectively. 

Climatic variability induced pest scenario  

Rice
Dry spell for 2-3 weeks with higher day 

temperatures in August coinciding with tillering of 
rice led to outbreak of yellow leaf mite, Oligonychus 
oryzae at Aduthurai (TN). Whorl maggot damage 
was 37% during tillering (August) in Kalancheri 
of Ammapettai (Tamil Nadu). Single peak of black 
bug in light trap was observed following (5115 no/
trap) unusual rainfall on 27 August 2016 (55.4 mm) 
and on 30 August 2016 (16.0 mm) that favored the 
emergence of resting stage. The silver shoot damage 
by gall midge (1.7–6.1%) is on the rise over years at 
Aduthurai (TN) both in kharif and rabi. The 84 and 
79% reduction in rainfall in respect of  July-August 
and November-December 2016 over normals (95 
and 400 mm) during kharif  and rabi was conducive 
for gall midge development. Natural parasitisation 
by Tetrastichus  sp. on yellow stem borer was higher 
during 2016 when the raifall amount was 66%  lower 
over 2014 and 15 during rabi. 

Late planting of rice at Mandya (KA) taken up 
between last week of July to second week of August 
2016 due to delayed and uneven distribution of 
rains led to caseworm infestation above economic 
threshold levels (ETL) during 36-38 standard 
meteorological weeks (SMW). 

Dynamics of black bug (Aduthurai-TN)

Gall midge during kharif at Aduthurai (TN)

Gall midge during rabi at Aduthurai (TN)

Parasitisation of YSB by Tetrastichus vis-a-vis rainfall
in Rabi Aduthurai (TN)

Significance of leaf folder followed by pink stem 
borer was greater over other (white and yellow) stem 
borers under the regimes of increasing minimum 
temperature well above the normal throughout 
the year and more during kharif (maximum of 4˚C). 
Higher morning relative humidity (>85%) during 
mid-August (33 SMW) associated with fluctuating 
evening relative humidity between 60-70%  in 
33 and 34th SMWs contributed to the buildup of  
brown plant hopper (BPH) with peaks always during 
October irrespective of the size of population at 
Ludhiana (PB) during all seasons. Damage due to 
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brown plant hopper in farmer fields in Ludhiana, 
Moga, Barnala, Bathinda, Jalandhar, Kapurthala, 
Faridkot, Fatehgarh Sahib, Mansa, Patiala and 
Sangrur districts were common on late duration cv. 
Pusa 44 in 2016.

during kharif was seen at Raipur (CG).  Increasing 
incidence of yellow stem borer (Scirpophaga 
incertulas) on boro rice at Chinsurah (WB) has been 
due to the reducing mean temperature (1-2 oC) 
against normal (23.1 oC) largely brought by declining 
minimum temperature during January-March. 

‘Hopper burn’ due to BPH at Ludhiana (PB)

Pigeonpea
Although summer rains followed by higher 

monsoon rains in June 2016 (179 mm) at Kalaburagi 
(KA) led to early sowing of pigeonpea,  higher July 
rains (226 mm) resulted in water stagnation  and  
occurrence of Phytophthora blight and root rot 
(Macrophomina). Phytophthora blight incidence 
was as high as 40% in 2014 when June-August rains 
were higher (549 mm) followed by 8% in 2011 and 
2016 when rainfall amounts had been 342 and 444 
mm, respectively. Very low population of jassids 
(Empoasca kerri) was noticed in 2016 compared 
to earlier years as the initial buildup of population 
was affected the very low maximum temperatures 
(1.4 -3.4˚C) below normal (31.5˚C)  between June 
and July brought about by the higher rainfall over 
22 rainy days as against 9 rainy days during 2015.   
Insect-pests viz., Helicoverpa armigera, Maruca 
vitrata, leaf folder (Grapholita critica), podbugs 
(Nezara viridula, Riptortus pedestris and Clavigralla 
gibbossa) had been lower in 2016 over 2015 at 

Light trap catches of rice lepidopterous insects at Ludhiana (PB)

Minimum temperature of 2011-16 against normal at Ludhiana (PB)

Mean Max. T, Min. T and Rainfall during Boro rice season at
Chinsura (WB) (Jan-Mar)

Phytophthora  blight at Kalaburagi (KA)

Cut worm attack on direct seeded rice and gall 
midge attack (50%) in hybrid rice were noted during 
first and second fortnights of August, respectively 
at Naryanpur (CG). Incidence of rice panicle mite 
(Steneotarsonemus spinki) on medium duration 
cultivars, moderate to high incidence of BPH from 
Arang block in November on late sown cv. Swarna 
and of false smut damage in late maturing crop 
under conditions of increasing minimum 
temperature by 2 oC with well distributed rainfall 
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Karnataka. Similar was the status of insect-pests at 
Vamban (TN) wherein the highly reduced rainfall 
during September-November (62 mm) over 
previous five seasons and normal (436 mm) reduced 
the  pigeonpea duration that the insect-pests were 
of lesser significance. The order of importance 
based on per cent seed damage  at harvest was  
pod wasp (23.3) > Maruca (13.4)  > podfly (9.7) > 
H. armigera (8.0) > podbugs (6.7) > plume moth 
(5.5). Pod wasp, Tanaostigmodes cajaninae La Salle 
(Hymenoptera: Tanaostigmatidae) is an emerging 
pest of pigeonpea in Tamil Nadu including Vamban. 

Field incidence of sterility mosaic disease (SMD) 
carried out for five consecutive kharif seasons (2011-
15) at SK Nagar, Banaskantha (GJ) indicated the 
commencement of infestation during second week 
of August with peak severity during third week of 
October to November. Mean seasonal incidence of 
SMD was significantly lower in 2015 and 2016 over 
2011-14 (Table 1). 

Table 1: Incidence (%) of SMD at Banaskantha (GJ)

Years 2011 2012 2013 2014 2015 2016

Mean 4.95a 4.97a 4.92a 5.01a 0.69b 0.33 b

Maximum 30.2a 12.1b 8.02b 6.66b 2.56b 2.00 b

In a row, the values followed by the same letter are not differ significantly 
by DMRT at p<0.05 in ANOVA performed on arcsin transformed values.

Correlative analysis 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. Increasing minimum 
temperature and evening relative humidity 
levels are expected to reduce SMD in the hot arid 
ecoregion of Banaskantha (GJ). Decreasing H. 
armigera and Maruca vitrata over seasons of 2011 
till 2016 is attributable to the decreasing maximum 
temperature (0.2-7 oC) coinciding with their onset 
(39 SMW) over normal (34.4 oC). Red hairy caterpillar 
at the experimental station and Cercospora leaf spot 
in some farmer fields was also observed for the first 
time in last five years at SK Nagar (GJ). Deficit or 
no rainfall but for June, July and high unseasonal 
rains of  September of 2016 at Warangal resulted in 
reduced M. vitrata at vegetative stage and increased 
podfly and H. armigera in harvested pods with pod 
bugs causing near to 8% seed damage.

Groundnut
Lower maximum temperature but for August 

vis a vis reduced minimum temperature and rainfall 
throughout kharif than normal during 2011-2016 
was the climatic variability at Kadiri, Anantapur (AP) 
wherein higher infestations of thrips (29-40%) and 
jassids (21-46%) on groundnut were common. While 
the frequent dry spells with reduced rains during 

Status of Empoasca kerri on pigeonpea at Kalaburagi (KA)

Rainfall at Kalaburagi (KA)

Rainfall variability at Kadiri (AP)

Temperature and rainfall scanario during kharif 2016  
against normals: Kadiri (AP)
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early season reduced the infestations of thrips and 
jassids 2011-15, well distributed rains (542 mm in 
May-July) favoured significantly higher infestations 
in 2016 at Kadiri (AP).

Irrespective of the population levels of thrips on 
groundnut, the seasonal means were significantly 
higher at Dharwad (KA), Kadiri (AP), Vridhachalam 
(TN) and Junagadh (GJ) during 2016. Jalgaon 
(MH) had highest population in 2015. The order of 
importance of thrips across locations are: Dharwad 
(KA) > Jalgaon (MH) > Kadiri (AP) > Vridhachalam 
(TN) > Junagadh (GJ). Dharwad (KA) and Jalgaon 
(MH) are the hot spots where in terms of climatic 
variability that have the trends of increasing 
maximum temperature and decreasing/fluctuating 
minimum temperature (Table 2).  

Table 2: Seasonal means of thrips (nos/3 leaves/plant)

Location 2011 2012 2013 2014 2015 2016

Dharwad (KA) 9.0 bc 8.3 bc 5.2 c 11.3 ab 16.1a

Jalgaon (MH) 3.9 c 8.3 c 10.0 b 16.6 a 9.6 b

Kadiri (AP) 1.2 B 1.1 b 1.1 b 1.4 b 1.4 b 3.3 a

Vridhachalam 
(TN) 0.3 b 0.3 b 0.7 a 0.6 a 0.8 a

Junagadh (GJ) 0.03 d 0.6 b 0.2 c 0.3 c 0.3 c 0.8 a

In a row, the values followed by the same letter are not differ significantly 
by DMRT at p<0.05 in ANOVA performed on square root of (x+0.5) 
transformed values.

29, 52 and 45% reduced rainfall in respect of 
July, August and September over normal (212, 161 
and 135 mm) at Dharwad (KA) led to reduced status 
of insect-pests such as jassids and leaf miner besides 
diseases. Severe incidence of collar rot (25-30%) and 
stem rot (30-40%) at 15-30 and 60-100 days old crop 
with reduced severity of the foliar diseases viz., early 
(Cercospora arachidicola ) and late (Cercosporidium 
personatum) leaf spots besides rust was noticed at 
Junagadh (GJ). Reduced mean RH levels (not > 79%) 
during September reduced the occurrence of foliar 
diseases. The rainfall amounts and their distribution 
during August and September modulated the 
severity of foliar diseases. Higher severity of rust at 
harvest in 2016 was noticed with rains >600mm in 
August-September. 

Abundance of thrips during kharif 2016

Late leaf spot

Rust

Thrips at Dharwad (KA) on kharif groundnut

Early leaf spot
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Increased maximum temperature coupled 
with reduced rains (50-55%) over normal (109 mm) 
interspersed with at least one dry spell in August 
contributed to higher jassid infestations at Jalgaon 
(MH).  Infestation of leaf miner and S. litura differed 
across seasons and was the highest in 2012 at 
Vridhachalam (TN). Increased number of dry spells 
alternated with rains of June-September and June-

July contributed to increased leaf miner and S. 
litura, respectively. Severity of Alternaria leaf disease 
has been on the increasing trend with the rainfall 
amounts of June and July higher by 2-3 times 
over normal (122 mm) coinciding with the initial 
development of the disease in the hot sub humid to 
semi-arid ecoregion of Vridhachalam (TN).

Tomato
Molecular characterization of big bud, a 

phytoplasma disease that occurs to an extent of 
10-16% was done through nested and semi nested  
PCR assays primed by primer pairs P1/P7 and 
R16F2n/R16R2 for  16S rRNA. DNA fragments 
of 1.2 kb (R16F2n/R16R2) and 480 bp (secAF2/
R3) were amplified from symptomatic tomato 
samples. A representative amplicon of  Cucurbita 
pepo  phytoplasma strain was purified and 
sequenced directly.  Simultaneous occurrence of 
bacterial spot, bacterial blight and early blight of 
tomato with incidence levels up to 40, 20 and 40% 
during alternate wet and dry period of 30-35 SMWs 
across mandals of Rangareddy (TS) was observed. 
Very heavy rains (390 mm) during September 2016 
the highest over half a decade not only affected the 
plant stand but resulted in higher buck eye rot on 
fruits due to Phytophthora parasitica.

Tomato pinworm, Tuta absoluta has become 
an established insect at Rangareddy district (TS) 
with maximum trap catch of 24 adults/trap in 34th 
SMW during kharif and 40 adults/trap in rabi was 
observed. H. armigera and mite infestations were 
higher during rabi than kharif. Bud blight severity 
of 16-20%, and 43% was noted at Moinabad 
and Shamshabad mandals, respectively.  South 
American pinworm, Tuta absoluta (Meyrick, 1917) 
(Lepidoptera: Gelechiidae) was recorded on tomato 

Jassids-Jalgaon (MH) (kharif)

Leaf miner-Virudachalam (TN)

Spodoptera-Vridhachalam-(TN)

Alternaria-Vridhachalam (TN)
Trap catches of T. absoluta at Varanasi
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for the first time at Varanasi and Mirzapur districts 
starting January 2017 (Table 3). The highest mean 
trap catch was recorded at Chaudaripur and 
Iswarpatti and lowest at Parsupur during the period 
of January–March 2017 with leaf and fruit damage 
levels low at all locations.

Table 3: Levels of T. absoluta infestation

Name of  village
Seasonal mean

No. of mines/
plant

% fruit 
damage

Marhach (Varanasi) 0.08 1.11

Arajiline (Varanasi) 0.03 0.37

Kushaha (Varanasi) 2.77 0.71

Nakkupur (Varanasi) 0.29 1.39

Parsupur (Varanasi) 0.17 0.30

Choudharipur (Mirzapur) 0.16 0.20

Basaratpur (Mirzapur) 0.74 0.05

Bedouli (Mirzapur) 0.19 0.83

Iswarpatti (Mirzapur) 0.99 0.39

Movaiya (Mirzapur) 0.19 0.34

IIVR Farm (Varanasi) 0.33 0.82

Under conditions of the lowest annual rainfall of 
559 mm in 2016 over past 12 years with relatively 
higher temperatures at Bengaluru (KA), South 
American tomato moth, Tuta absoluta had its peak 
incidence (52/trap/day) during 27 February 2017. 
Disease dynamics of major fungal diseases viz., 
early blight (A. solani), late blight (Phytophthora 
infestans) and powdery mildew (Leveillula taurica) 
on tomato studied during kharif (22-40 SMW) of 
2011-2016 in eastern dry zone of Karnataka revealed 
appearance of early blight in 24, 26 and 28 SMWs in 
2014, 2013 and 2012, respectively with two week 
earliness during each of the successive seasons 
with similar onset of 26th SMW in 2015 and 2016. 
All seasons but for 2012 had cent per cent severity 
during mid-September. Increased severity of early 

blight with crop age and effect of rainfall through 
increase of prevalent morning relative humidity 
on development and spread and unseasonal 
rains leading to increased severity of fungal foliar 
diseases of tomato was noted. On rabi tomato 
(39-52 SMW) only early blight was observed up to 
100% severity with no bacterial and viral diseases 
recorded. During summer (12-27 SMW), early blight 
(A. solani) was most serious with its initiation in 17th 
SMW reaching 100% severity by 26th SMW when 
the range of maximum and minimum temperature 
was 28.4-38.1 oC and 19.1-24.0 oC and morning 
and evening relative humidity was 66.5-84.2 and 
32.7-48.2%, respectively. Although incidence of 
tomato leaf curl during kharif of 2015 was 40% 
at 41th SMW that progressed to 60-74% at 45-52nd 
SMWs with whitefly population of 7.3 adults/five 
leaves/plant at 39th SMW under maximum and 
minimum temperature of 20 and 30 oC at Ludhiana 
(PB), 2016 had significantly lesser leaf curl (15-20%) 
with maximum population of whiteflies (2 adults/
five leaves/plant) during 42-5 SMWs owing to low 
minimum temperature (<16 oC). Pathogen of root 
rot of tomato in established crop after transplanting 
(September 2016) at Ludhiana (PB) was diagnosed 
as Fusarium solani (I.D No. 10418.16 at ITCC, IARI, 
New Delhi).

Larva of  T. absoluta

Leaf and fruit damage due to Tuta absoluta at Varanasi (UP)

Fruit damage by T. absoluta  Adult moth of  T. absoluta

Early blight at Bengaluru (KA) kharif
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Higher temperature during April-May associated 
with increase in S. litura during current over last 
decade at Kalyani (WB) was noted. Corynespora 
cassiicola, pathogen of target spot was recorded 
as an emerging foliar disease of tomato during 
rabi across districts of Nadia, Hooghly and North 
24 Pargana from 2011 with its severity of 15-50% 
and peak infestation during November to January. 
Phylogenetic classification of C. cassiicola [CcHaTom 
Accession No. KJ767193] indicated absence of 
location and/or host specificity and formed a 
separate group. Number of weeks that possess 
mean RH1 > 89% had direct effect (r =0.96*) on 
area under disease progress curve (AUDPC) and 
explained fluctuations in different seasons for the   
period (SMW 40 to 8) under disease.   Existence of 
four  variations  of tomato leaf curl virus (ToLCV) viz., 

(1) severely stunted plant showing small, chlorotic, 
distorted leaves with curled-up margins (Fig. 1) (2) 
leaf curling, yellowing, puckering  and erect growth 
(Fig. 2) (3) severe curling, leaves erect with interveinal 
chlorosis with entire leaf margin rolled upward 
(Fig. 3) and (4) stunted distorted leaves with some 
interveinal chlorosis (Fig. 4) were characterized. 

Molecular diagnostic tools based on 14 
begomoviruses of tomato and of four important 
viruses viz., tomato leaf curl New Delhi virus 
(ToLCNDV), tomato leaf curl Palampur virus 
(ToLCPV), tomato leaf curl Jodhpur virus (ToLCJV), 
tomato leaf curl Gujarat virus (ToLCGV) of India 
were developed using common primer pair and 
specific primers,  respectively. Diagnostics revealed 
the existence of different strains of ToLCV in West 
Bengal and explains the reason for high severity leaf 

Symptomatic variations in tomato leaf curl virus (Kalyani, WB)

Fig. 1   

Fig. 3

Fig. 5

Fig. 2

Fig. 4

Fig. 6
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curl. Incidence of tomato leaf curl showed only an 
increasing trend in the gangetic alluvial region of 
West Bengal. 

Peak target leaf spot incidence in January 
was negatively and significantly correlated with 
deviation in maximum and mean temperature from 
normal (Table 4).

target leaf spot during rabi at Kalyani (WB) is:

Y=40.56-3.899 (mean temperature)+0.758 
(morning relative humidity) R2=0.69 

Based on mean temperature and mean RH, an 
algorithm developed with 0-4 disease severity values 
(DSV) (Table 5), predicts disease appearance of 
target leaf spot within 7-14 days after accumulation 
of 18 DSV.    

Table 5:  Weather indices based algorithm predicting target 
leafspot initiation on tomato at Kalyani (WB)

 
Temperature/

RH

50-
60%

60-
70%

70-
80%

80-
90% >90%

10-15˚C 0 0 0 0.5 1

15.1-21 ˚C 0 1 1.5 2 2.5

21.1-27 ˚C 0 1.5 2.5 3 4

>27.1 ˚C  0 0 1 1.5 2

Prediction accuracy of forewarning
Table 6: Prediction accuracy of rule based models of YSB

Location
Kharif rice

2011 2012 2013 2014 2015 2016

Ludhiana (PB) 91.3 95.7 82.6 82.6 95.7 87.0

Chinsurah (WB) 52.2 56.5 34.8 52.2 60.9 47.8

Raipur (CG) 87.0 95.7 78.3 82.6 69.6 91.3

Karjat (MH) 87.0 73.9 82.6 87.0 86.4 100.0

Mandya (KA) 39.1 17.4 82.6 87.0 73.9 87.0

Aduthurai (TN) 47.8 34.8 100.0 65.2 95.7 100.0

Validation of weather based heuristic models 
of YSB for kharif seasons indicated that prediction 
accuracy varied across the seasons for same location. 
Greater than 80% accuracy of forecast was observed 
at Ludhiana (PB) that grows rice only during kharif.  
Maximum fluctuations in prediction accuracy were 
at Chinsurah (WB) due to frequent extremes of 
weather. Raipur (CG) and Karjat (MH) had relatively 
better forecasts during all seasons (>70%). Model 
accuracies at Mandya (KA) and Aduthurai (TN) were 
better for 2013, 2014 and 2015 seasons over 2011 
and 2012 (Table 6). Future projections imply that 
time and strategies are available for YSB 
management without any weather induced 
outbreaks  at all locations except Chinsurah (WB) 
where extreme events of weather especially rainfall 
during North East monsoon determine the YSB 
severity.  

Table 4: Relation between target spot and weather  
at Kalayani (WB)

Particular Max. 
temp.

Min. 
temp.

Mean 
temp.

Rain-
fall

Mean target leaf spot 
disease (PDI%) in January -.856* -.278 -.820* .404

*: Pearson’s correlation coefficient is significant at p≤0.05 

Pest forewarning
The multiple linear equations predicting  mean 

and maximum disease incidence of sterility mosaic 
disease (SMD) at SK Nagar (GJ) are : SMD mean = 
- 3.27 - 0.38ERH2+0.16RF2 (R2 = 0.74);  SMD max = 
-15.08+0.26MRH1 - 0.23ERH2+0.43RF2 (R2 = 0.86) 
where, MRH1 denotes morning  relative humidity 
prior  to one week and  ERH2 and RF2 denote 
evening relative humidity and rainfall lagged 
by two weeks, respectively. The multiple linear 
equations predicting mean and maximum severity 
of early blight on tomato for Bengaluru North (KA) 
region are:

PDIMean = –8.701+0.175 MRH1 – 0.125 MaxT2 – 0.043 
Wind2       R2 = 0.79

PDIMax. = – 9.541+0.215 MRH1 – 0.191 Max T2 – 0.054 
Wind2     R

2 = 0.78

where, MaxT2 and MRH1 are maximum 
temperature and morning relative humidity in 
respect of  two and one lagged week and Wind2 is 
the wind velocity prior to two weeks. Weather based 
regression model predicting maximum severity of 

Changing pattern of incidence (%) of To LCV in Gangetic
alluvial region of West Bengal
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For kharif 2016, prediction accuracies for green 
leaf hopper (GLH) and brown plant hopper (BPH) 
across locations were >70% but for BPH at Karjat 
(MH) and Aduthurai (TN) wherein the prediction 
accuracy was 43.5%. Leaf folder prediction was 
higher than 80% across study locations of Ludhiana 
(PB), Raipur (CG) and Aduthurai (TN) (Table 7). 

Accuracy of rule based predictions for WBPH 
at Chinsurah was 86.9%, and of caseworm and 
gall midge at Raipur (CG) was 100 and 86.9%, 
respectively.  Empirical models for pest forewarning 
system for different insect-pests and diseases of rice, 
pigeonpea, groundnut and tomato crops have been 
made available on web at: http://www.ncipm.org.in/
nicra/ForewarningSystem/Login.aspx. The profile of 
insect-pests and diseases for which weather based 
predictions are possible for given are depicted in 
pie charts.

PESTPREDICT – an android based application was 
also developed for forecast of insect-pests and 
diseases of rice, pigeonpea, groundnut and tomato 
using rule based system and empirical model based 
system. Software on insecticide and fungicide 
calculators (IFCs) to aid in calculation of insecticides 
and fungicides required for management of any one 
or multiple insect-pests and diseases of NICRA target 
crops viz., rice, pigeonpea, groundnut and tomato 
based on their recommended dosages (Central 
Insecticide Board and Registration Committee) were 
developed both for web based use and as mobile 
applications.  IFCs assist in proper selection of bio 
as well as chemical insecticides and fungicides 
for management of insect-pests and diseases, 
respectively with their recommended dosages 
ensuring adherence to the ‘label claims’, avoiding 
spurious use of pesticides. User can select any one 

Table 7: Prediction accuracies of rule based models for insect-pests of rice 

Insect Ludhiana (PB) Chinsurah (WB) Raipur (CG) Karjat (MH) Mandya (KA) Aduthurai (TN)

BPH 56.5 69.5 82.6 43.5 91.3 43.5

GLH - 82.6 87.0 82.6 73.9 95.6

LF 82.6 - 86.9 - - 100.0

Locationwise profile of pest categories of forewarning based on empirical models

Name of insects and diseases could be known by the users through  http://www.ncipm.org.in/nicra/
ForewarningSystem/Login.aspx as well the ‘PESTPREDICT’ mobile app.

Rice

Groundnut

Pigeonpea

Tomato
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from group of insecticides/fungicides or any insect/
disease and get to calculate the quantity to be 
procured based on field area. Field application rates 
can also be calculated for a range of spray volumes 
suiting to the type of spray appliances. IFCs also 
include precautionary notes relating to selection 
of insecticides, spray volumes for use in relation to 
crop age and growth and mentions waiting period 
before harvest. Mobile apps are an open source and 
standalone off-line applications of size 1.93MB and 
support all android smart phones/tablets that can 
be installed from the link http://www.ncipm.org.
in/nicra/Softwaretools.aspx through download of 
.apk  file or through scan of QR code designed for 
the application given hereunder.  IFCs would serve 
as a guide for correct prescription of insecticides 
and fungicides for use on tomato towards effective 
management of insects and diseases of target 
crops. Demo videos are also available at: http://
www.ncipm.org.in/technologiesvideos.htm

Projection of pest scenarios for future climate 
change periods

Comparison of the predicted severity levels for 
the past (2011), present (2015) and four different 
future seasons viz., 2030, 2050, 2080 and 2100 using 
the temperature and rainfall projections of emission 
scenario of A1B for six locations indicated increasing 
moderate severity of YSB at Ludhiana and Chinsura 
in 2050 and absence of high severity levels among 
five locations except Chinsurah in 2100. Moderate 
and high severity levels increasing between 2030 
and 2050 followed by its decline in 2080-2100 at 
Madhya (KA), and lowest severity almost through all 
periods and amongst all locations at Aduthurai (TN) 
were projected YSB scenario. Future projections of 
YSB imply lesser significance of YSB in the context 
of changing climate with rare outbreaks expected.  
Caseworm at Raipur would be of significance till 
2050 and would have lower severity during 2080 
and 2100. Future projections of rice insect-pests 
imply importance of YSB continuing at Chinsurah 
(WB) and Mandya (KA) up to 2050 over distant future 
periods (2080-2100). Ludhiana (PB) and Raipur (CG) 
would be the hot spots for BPH up to 2050 followed 
by Mandya (KA) and Aduthurai (TN). Importance of 
leaf folder at Ludhiana (PB) up to 2080 and at Raipur 
(CG) in 2030 and 2100 were projected.

Strategic research for pest and diseases dynamics 
in relation to climate change under National 
Innovations on Climate Resilient Agriculture 
(NICRA), Mango  

Data on incidence of pests of mango and 
corresponding abiotic factors was digitalized across 
the six agro climatic region of India at NCIPM server.
Variations in the level of pest infestation were 
observed not only between different regions under 
study but their peaks of occurrence also differed 
significantly. Highest infestation of different pests 
observed was, 24.21 hoppers/panicle or sweep, 
6.97 thrips/tap, 1.73 leaf webber (Number of 
webs/tree), 6.06 scale insect (% infested trees) and 
99.65% anthracnose twig infection during 10th (for 
both hopper and thrips), 45th, 2nd and 21st SMW, 
respectively in ICAR-RCER, Ranchi; 5.9 hopper/
panicle or sweep, 19.2 thrips/trap, 5.27 thrips/tap, 

QR codes for IFCs

Rice

Groundnut

Pigeonpea

Tomato

Future projections of case worm severity level-Raipur (CG)
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0.15 leaf webber/tree, 0.47 scale insect (% infested 
trees) and 44.38% anthracnose twig infection 
during 2nd, 1st, 2nd and 25th (for both scale insect and 
anthracnose) SMW, respectively in RFRS, Vengurla; 
5.48 hoppers/panicle or sweep, 4.99 thrips/tap, 0.1 
leaf webber/tree and 1.93 scale insect (% infested 
trees) and 76.29% anthracnose twig infection 
during 11th (for hopper and thrips), 44th, 27th and 19th 
SMW, respectively in NAU, Paria, Gujarat and 4.51 
hopper/panicle or sweep, 14.39 thrips/tap, 22.2 leaf 
webber/tree, 13.20% scale infested trees and 75% 
anthracnose twig infection during 46th, 18th, 37th, 
13th and 23rd SMW, respectively in CISH, Lucknow; 
1.2 hopper/panicle or sweep, 1.0 thrips/tap, 1.54 
leaf webber/tree, 3.2% scale infested tree and 100% 
anthracnose twig infection during 1st (for hopper 
and thrips), 29th, 22nd and 1st SMW, respectively in FRS, 
Sangareddy. Levels of disease incidence and their 
peak periods of occurrence also differed among the 
different regions surveyed. Highest levels of disease 
incidence observed was, 100% and 99.65% twig 
infection by anthracnose during 1st and 21st SMW in 
FRS, Sangareddy and ICAR-RCER, Ranchi. However, 
all the different regions surveyed were observed 
free from the % powdery mildew severity.

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

The collaborative research project of SAC 
(ISRO), Ahmedabad and ICAR - NCIPM, Pusa, New 
Delhi on “Forewarning of major crop pests on 
spatial scale for their integrated management” was 
launched on 22 June 2016 under the chairmanship 
of Dr C Chattopadhyay (Ex Director and Principal 
Investigator) in the presence of Dr Rahul Nigam (ISRO 
representative) and other Co-PIs, (Dr S D Mohapatra 
CCPI, NRRI, Cuttack), Dr Amrender Kumar (CCPI, IARI, 
Pusa, New Delhi).  

Rice and mustard crop
Developed and validated the forewarning 

models for mustard aphid for Bharatpur and Hisar 
(Agromet and SATMET data) at block level viz., crop 
age at first appearance of pests ( from sowing to 52nd 
SMW );  crop age in days at highest population of pests 
( from sowing to 2nd SMW of next year); highest pest 
population count (from sowing to 2nd SMW of next 
year), crop age in days at  first appearance of pests 
(from sowing to 52nd SMW), highest pest population 
(from sowing to 2nd SMW of next year) and weekly 

Projection of YSB under changing climate

Projection of GLH under changing climate

Projection of BPH under changing climate

Projection of leaf folder under changing climate
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monitoring of pests after first appearance (from 
52nd SMW to 6th SMW of next year). Developed the 
web-based systems which is ready for operational 
purpose especially for Mustard aphid for Bharatpur 
and Hisar locations. Development of forewarning 
models for yellow stem borer for rice at Cuttack has 
been initiated. Also initiated mobile applications for 
dissemination of pest advisory.

Hyper-spectral signatures for candidate pest 
The baseline information regarding date of 

sowing, irrigations, fertilizer, pesticide application 
and occurrence of pests in the said locations were 
collected from farmers and GPS of selected locations 
also recorded. The spectral data was collected using 
hand-held ASD spectro-radiometer (350-2500 nm) 
provided by SAC- ISRO, Ahmedabad and PSR 1100 F 
(350-1100 nm) from ICAR-NCIPM.

Hyper-spectral responses to different forms 
of magnitude and scales of stresses owing to 
the candidate pests were observed through the 
selected vegetation indices. Besides, hyper-spectral 
responses of the healthy and the stressed plants 
have been depicted through line graphs in more 
elaborative ways to comprehend the spectral 
scenario of the specific targeted features.  The 
narrowing down of the count of hyper-spectral 
bands have also been depicted for analysis of peak 
and dip of reflectance responses at the specific 
wavelengths through all the important broad 
bands and edges namely blue, yellow and red. 
Comparative analysis of healthy and stressed plants 
through graphical representation have also been 
weighted with the probability value of significance 
using t-test statistics for all the combinations as 
depicted in figures.  The depicted scenario of 
reflectance responses at the specified wavelength 
within the grouped channels of narrow bands into 
broad bands have been explained in details to 
comprehend the nature and extent of reflectance 
responses of healthy, WEH and Blast affected rice 
plants. 

Spectral response of candidate pests
Spectral responses of healthy Vs YSB affected 

(White Ear Heads) of rice at Chinsurah in Hooghli 
District (West Bengal) have been depicted (Fig. 1).  

Healthy Vs Diseased (Blast) of rice Plants at Cuttack, 
Odisha have been depicted with different spectral 
resolutions (Fig. 2).  

Collection of hyper-spectral signatures for the 
candidate pests of rice and mustard crops was 
undertaken for systematically testing the sensitivity 
and consistency of the adopted vegetation indices. 
Observations of spectral responses for the selected 
features under purposely grouped narrowband 
spectral channels into broad band spectral channels 
for the targeted wavelengths were observed to be 
feasible and practical for selecting the specific hyper-
spectral responses for the targeted pests. Observed 
differences in hyper-spectral reflectance responses 
of healthy versus diseased rice plants seem to be 
really significant with very lower probability values. 
However, repeatedly observed hyper-spectral data 
from fields of both the crops need to be more in 
frequency and scale at multi-locations to reveal 
the real scenario of the captured responses of the 
selected features in hyper-spectral terms. 

Fig. 1 : Responses of healthy Vs YSB affected (White Ear Heads)  
of rice at Chinsurah in Hooghli, District (West Bengal)

Fig.2: Response of healthy Vs diseased (Blast) of rice plants  
at Cuttack, Odisha



Socio-economic issue and impact analysis of 
IPM technology

Projects:
 � Economic analysis of IPM technology in rice at Bamabwad village

 � Isolation, purification and validation of promising plant based bio-
active compounds for key crop pests in India 

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

 �

Human resource development and transfer of 
technology

Programme: IV

Programme: V
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Economic analysis of IPM technology in rice in 
Bamabwad village

The IPM module was validated in 500 acres in 
cluster of villages  around Bambawad during kharif 
2016 and the economics and labour absorption were 
calculated which showed the superiority of IPM over 
farmers’ practices (FP) since 2013-16 (four years). The 
economics of IPM V/s FP is given in Table 1.

Table 1: Economics of IPM and farmers' practices (FP), at 
Bambawad (UP) 

(Average of four years 2013-2016)

Variables IPM FP 

Pesticide sprays (range) 0-1 spray 1-3 sprays

Total cost (₹/ha) 25480 28740

Mean yield(q/ha) 35.4 28.5

Total returns (₹/ha) 102660 82650

Net returns (₹/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 ₹ 2900/- per quintal

The analysis of data shows that total cost of 
production is higher by 13% in FP as compared 
to IPM technology. The total returns are higher by 
24% over FP due to increase in yield by adoption of 
IPM technology. The IPM technology is less labour 
intensive as compared to FP (8%). So IPM technology 
is less labour and capital intensive as compared to 
FP. Efforts were made to involve female farmers to 
make them aware about benefits of IPM technology.

Intangible benefits of IPM technology
Improvement in Environment due to:
1. Better water and soil quality 2) Increase in 
beneficial insects 3) No adverse effect on health 
4) Empowerment of farmers (female farmers) for 
taking plant protection measures (Table 2)

Social impact of IPM
Isolation, purification and validation of 

promising plant based bio-active compounds 
for key crop pests in India 

Collected plant fruit/seed samples from East 
Champaran, Bihar, for bioactivity studies. Shade 
dried the fruits, removed the pulp to extract seeds 
of the plant. Extracted the dried seeds in soxhlet 
extractor using hexane and methanol solvents. The 
crude extract of both the solvents was bio-assayed 
against various plant pathogenic fungi and crop 
insects, namely mustard aphid and S. litura, reared 
in lab. The bio-assay studies is in process.

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

The study was conducted to identify the 
constraints in vegetable IPM adoption in selected 
vegetable crops (Cabbage, Ginger and Capsicum) 
with randomly selected 100 respondents from IPM 
and non-IPM farmers of Ranichauri (Pali, Gaind, 
Jadipani) and Chopdiyal district Tehri Garhwal 
(Uttrakhand). In the study villages the majority 
of farmers were following the cultural pest 
management practices for minimizing losses due 
to pests. The study indicated that the 72% farmers 
have learnt and adopted the pest management 
practices whereas the only 45% farmers in non-
IPM beneficiaries. It was observed that cultural 
practices namely raised bed sowing was adopted 
by 75% farmers and proved important component 
of IPM. The data also revealed that adoption of IPM 
components such as Trichoderma, neem based 
products and pheromones trap was not adopted 
due to non-availability in the study area. 

The pro-active role of state extension agencies 
in information delivery and input supply certainly 
will motivate the farmers for adoption of IPM. The 
promotion of IPM need to counter many of these 
problems by strengthening the existing extension 
component by involving local KVKs, farmers groups 
and of the IPM programme.

Table 2: Bambawad village, 2013-16 (After four years of project)
Area covered: 500 acres   Total Farmers: 400

Impact indicators % of farmers 

Empowerment of farmers
i)  Difference between harmful and 
beneficial insects

95

ii)  Decision for plant protection measures 
on the basis of ETL 76

Harmful effects of chemical pesticides 100 

Improved environment (Soil and water 
quality) 70

Rise in social Status
Purchase of vehicle
Pucca houses 

No. of farmers
32
48

Awareness about IPM 100% 
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Human Resource Development

In-house trainings

S.No. Topic Duration

1 Introduction to basic knowledge of computers part-2 6 May 2016

2 Advance course on computers knowledge for technical staff 7 May 2016

3 Training programme on audit and accounts for ICAR-NCIPM staff 27 May 2016

4 Orientation course on statistical tools used in IPM 8-10 Aug 2016

5 Training on e-goverance of Indian government 15-16 Dec 2016

6 Training of fundamental of design 27-28 Feb 2017

Training organized for farmers and extension personnel

Topic Date Venue Participants

Training programme on rice and vegetable root knot 
nematodes and their management 10 June 2016 Shivamogga, 

Karnataka
Farmer’s attended-33 

including 8 women farmers

Training programme on implementation of IPM in 
important agricultural and horticultural crops 28 Dec 2016 AU, ARS, Mandor, 

Jodhpur 43 field functionaries

Orientation course on safer use pesticides to pesticide 
dealers at Shivamogga. 18 Nov 2016 Shivamogga, 

Karnataka 104 pesticide dealer

Orientation course on handling method of pesticides and 
their application “safer use of pesticides” 25 Nov 2016 KVK-II, Sitapur 64 pesticide dealer

Training programme for extension professional 19-21 Mar 2017 Sitapur, U.P 40
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Transfer of IPM technologies 

National Agricultural Fair 2017 “Krishi Unnati Mela” during 15-17 Mar 2017 at IARI, New Delhi 
The NCIPM participated in “National Agricultural Fair Krishi Unnati 2017” organized Ministry of 
Agriculture and Farmers Welfare, Government of India by putting IPM exhibition stall from 15-17 Mar 
2016 at PUSA Mela Ground, IARI, New Delhi. 

XIII Agricultural Science Congress during 21-24 Feb 2017, University of Agricultural Sciences 
GKVK Campus, Bengaluru 
The NCIPM has participated XIII Agricultural Science Congress during 21-24 Feb at Bangalore, GKVK 
campus Bangalore by putting IPM exhibition stall.

India International Science Festival from 7-11 Dec 2016, NPL, New Delhi
The NCIPM has participated India International Science Festival From 7-11 Dec 2016, NPL, New Delhi 
by putting IPM exhibition stall. 

4th International Agronomy Congress from 22-26 Nov 2016, IARI, New Delhi
The NCIPM has participated 4th International Agronomy Congress From 22-26 Nov 2016, Pusa Campus, 
New Delhi by putting IPM exhibition stall. 

Regional Agricultural Fair Krishi Kumbh 2016 from 28-30 Nov 2016 Muzaffarnagar (UP)
The NCIPM participated in Regional Agricultural Fair Krishi Kumbh 2016 at Muzaffarnagar (UP) 
organized by ICAR-Indian Institute of Farming Research System, Modipuram, Meerut (UP) and Ministry 
of Agriculture and Farmers Welfare, Government of India with by putting IPM exhibition stall.

‘Mera Gaon Mera Gaurav’ 
(My Village My Pride) Scheme 

NCIPM, is implementing ‘Mera Gaon Mera  
Gaurav' (My Village My Pride) Scheme as per 
the modalities of MGMG programme. The 5 
multidisciplinary teams of scientists consisting 4 
scientists of each team constituted and 25 villages 
were adopted to implement the programme. Under 
this scheme scientists of NCIPM are providing 
information to the farmers on technical and other 
related aspects in all selected villages through 
personal visits or on telephone as per their 
convenience. Besides these, the scientists are also 
disseminating IPM technologies by using radio, TV, 
mobile messages, field days and exposure visits of 
the farmers to NCIPM.         

During the reported period a total of 32 visits to   
the adopted villages were made by scientists with  
their respective teams. There were 38 interface 
meetings/gosthies organized to diagnose the 
problems faced by farmers through farmer 

participatory approach. The scientists of the centre 
actively involved with farmers though various 
extension interventions such as Gosthies, farmers 
meeting, Farmer Field Schools, methods and result 
demonstrations and focus group meetings. About 
2500 farmers of the adopted villages participated 
in these extension activities of the programme 
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. Worthy 
IPM technologies developed by NCIPM were also 
demonstrated on farmers’ fields in adopted villages 
and 1188 farmers were benefitted through 38 
demonstrations. Besides these, scientists were also 
created awareness among the villages towards 
hygiene, water harvesting, conservation of natural 
enemies, and safe use of pesticides and also 
suggested the ways to combat the effect of climate 
change. The extension literature on Basmati rice, 
pulses, oilseeds and vegetable crops were also 
provided to the farmers. 
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The 'Swachh Bharat Abhiyan' organized in all 
MGMG villages by the scientists of the centre 
during the 'Swachha Bharat Abhiyan Pakhwara' from  
16-31 Oct 2016 with involvement of village Gram 
Panchayats and schools. Submission of the Action 
Taken Report (ATR) and progress reports of MGMG 
programme are made timely to the ATARI, Ludhiana 
(Punjab)

The farmers were also facilitating in accessing 

Interaction with farmers in 'Mera Gaon Mera Gaurav' programme

Implementation of 'Swachh Bharat Abhiyan' at primary school of Gafoor 
Garhi Sikandarabad, Bulandshahar (UP)

of pest management information and pest 
management inputs including improved varieties. 
The delivery of pest management information 
among the farmers through use of mobile was also 
introduced. NCIPM has also developed linkages 
with other developmental at agencies such as KVKs 
and State Department of Agriculture and social 
institutions viz., schools and Gram Panchayats for 
implementation of MGMG programme. 

Glimpses of the activities carriedout in different villeges under MGMG programme by NCIPM scientists
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Organized exposure visits of visitors to NCIPM
The farmers, extension workers, researchers 

and students visited NCIPM from the several states 
of the country. Farmers -Scientists’ interaction 
sessions organized for sharing the experiences of  
each other’s in pest management. Farmers  
narrated their pest problems and pest management 
practices adopted, while and scientists also 
appraised about suitable IPM practices. The 
lectures on IPM concept and its components were 
also organized. The visit to bio-control Labs was 
arranged and extension literature on IPM given to 
them. Pest problems, pest management practices 
and constraints in pest management documented 
through prior developed questionnaire for 
extension studies. 

Facilities and Events 

Library
The library of the centre has more than 2530 

books, encyclopedia and manuals, covering various 
aspects of agriculture including IPM, computer 
applications, economics, statistics and chemistry. 
NCIPM regularly subscribes to several journals on 
plant protection, annual reviews and abstracts, 
thus enriching the literature facility regularly. 
Koha online library had been implemented @ 
http://192.168.100.112.  Online facility is continuous 
to prevail the facility. All the available books 
encyclopedia and manuals have been digitized. The 
process of digitization national and international 
journals is in progress.

Agriculture knowledge management unit (AKMU) 
Institute is actively engaged in development 

of web-based databases and information systems 
on different aspects of IPM using latest ICT tools. In 
the last 6-7 years, institute has also ventured into 
the e-pest surveillance in important crops of the 
country. AKMU cell is also engaged in developing 
user-friendly expert systems and other software 
useful for IPM decision making and popularisation. 
The centre has established its own ICT infrastructure 
consisting four servers. As webserver, database 
server and exchange server. The website and all the 
web applications are successfully running on these 
servers. Information on NCIPM web site is updated 

regularly. 50 mailboxes of institute staff are being 
maintained as the exchange server. Institute has 100 
Mbps internet connectivity for NKN and another 4 
Mbps for ERNET as standby.

Bio-agent production laboratory
ICAR-NCIPM has laboratories for the 

multiplication of biocontrol agents, fungal 
antagonist, entomopathogens and facilities for 
development of innovative prototype of IPM 
tools at LBS building, Pusa campus. Centre also 
has created laboratory facilities for multiplication 
of microbial biocontrol agents at Rajpur Khurd 
campus, Mehrauli. The bio-agents multiplied here 
are supplied to IPM farmers for field experiment/
demonstration purpose across nation under 
different projects run by the institute. Training on 
mass production technology of bio-agents and 
quality control of bio-pesticides provided regularly 
to different stakeholders including subject matter 
specialist, farmers and entrepreneurs.

Priority setting, monitoring and evaluation (PME) 
cell

Priority setting, monitoring and evaluation 
(PME) cell maintains records of all the research 
projects and programmes of the centre. Submission 
of six-monthly targets and achievements of the 
scientists (HYPM) of the centre to the council are 
the other activities of the PME cell. Submission of 
monthly cabinet, quarterly and half yearly progress 
reports, provision of material for DARE report of the 
scientists to the council and processing proposal 
for trainings/seminars/symposia/conferences are 
carried out through PME Cell.

Events

Institute Research Committee (IRC)  
Meeting -2016

The meeting of IRC held on 2-4 May 2016 under 
the Chairmanship of Dr C Chattopadhyay, 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 2016-17 was finalized 
thereafter discussion. The Director, complemented 
the scientists for their achievements. 
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Research Advisory Committee (RAC) Meeting 
Meeting of the 16th RAC was held during 18-

19 Apr 2016 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. 

and evaluated along with action taken report of 
the last RAC meeting. Technical programmes for 
different crops for 2016-17 were also finalized.  

Institute Management Committee (IMC) Meeting
The centre organized its 18th IMC meeting under 

the chairmanship of Director, NCIPM on 25 Nov 
2016, wherein all the IMC members were present in 
addition to the administrative and scientific staff of 
ICAR-NCIPM. Important proposals especially write 
off loss occurred due to theft of tractor, import of 
equipment and opening of letter of credit and 
condemnation of office vehicle were discussed. 
Status of budget utilization and re-allocation of 
funds within the same subhead under plan budget 
of 2016-17 was also reviewed. 

Midterm-Institute Research Committee (IRC) 
Meeting -2016

The meeting of mid-term IRC was held on 4-5 
Nov 2016 under the Chairmanship of Dr DB Ahuja, 
Director, ICAR- NCIPM. In the meeting ongoing 
research programmes of the Centre were reviewed 

Cultural and welfare activities

Swachhta Pakhwada 
ICAR-NCIPM celebrated 'Swachhta Pakhwada' 

from 16-31 Oct 2016. Different teams under  
'Mera Gaon Mera Gaurav' organized meetings in 
villages and apprised the farmers about the 'Swachh 
Bharat Abhiyan' which is aiming to make India a clean 



71

India mainly by construction of latrines, promoting 
sanitation programmes in the rural areas, cleaning 
streets, roads and changing the infrastructure of the 
country to lead the country ahead. 

World Soil Day 2016
NCIPM celebrated World Soil Day on 5 Dec 2016 

under the Chairmanship of Dr DB Ahuja, Director 
(Acting) in which he exhorted the scientists to do 
soil analysis of farmers in those areas where IPM 
validation programme is being implemented. 

Independence Day Celebrations 
ICAR-NCIPM celebrated 70th Independence 

Day at its New Campus Rajpur Khurd, Mehrauli, 
New Delhi. The Director, ICAR- NCIPM, Dr DB Ahuja 
unfurled the National Flag and addressed the 
employees of the centre on this occasion.

Republic day celebrations  
ICAR-NCIPM celebrated 68th Republic Day on 26 

Jan 2017 at its New Campus Rajpur Khurd, Mehrauli, 
New Delhi. The Director, ICAR-NCIPM, Dr DB Ahuja 
unfurled the National Flag and addressed the 
employees of the centre on this occasion. 

International Women’s Day  
ICAR-NCIPM Commemorated ‘International 

Women’s Day’ on 18 Mar 2017.   A Dialogue was 
held on “Ayurveda for Healthy Life” by Dr Esha Suri, 
Ayurvedic and Panchakarma  specialist, Naraina 
Vihar, New Delhi with all staff of the centre on the 
occasion. Dr DB Ahuja, Director presided over the 
event. 

Awards
DD Kisan Samman 2016 on 26 May 2016  from 

Hon’ble Secretary Agriculture Sh SK Pattanayak, 
IAS  conferred by Prasar Bharati  (India’s Public 
Service Broadcaster): Doordarshan in recognition of 
significant services rendered towards growth and 
development of DD Kisan Channel. 
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Minister of Agriculture, Minisery of Agriculture 
& Farmers Welfare, Government of India to  
Dr DB Ahuja, Director, NCIPM, New Delhi.

 � Vennila S (2016). Best poster award for 
presentation on ‘Mobile application for forecasts 
and insecticide calculator for management of 
cotton sap feeders’ at the National Symposium 
on  Agrochemicals Research and Education in 
India: Appraisal and Road Map for Future’ held on 
15-17 Nov 2016 at Indian Agricultural Research 
Institute, New Delhi.

 � Ahuja DB (2017). Late Shri PP Singhal 
Ji  Award  2017 of  Society for Plant Protection 
Sciences awarded to Dr DB Ahuja, Director, 
ICAR-NCIPM   for his eminent contributions in 
the subject area of Entomology  on 17 Feb 2017 
at UBKVV, Cooch Behar.

 � Sumitra Arora (2016). Fellow Mobilization 
(2016) Award from the “Society of Community 
Mobilization for Sustainable Development”, 
IARI, New Delhi, during 2016.

Best Annual Report for the year 2015-16
 � Best Annual Report (2016) ICAR-NCIPM 

received the Best Annual Report Award for 
the year 2015-16. The award presented by the 
honable Shri Radha Mohan Singh Ji, Union 
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Programme I: Establishment of a national network for development of area specific IPM modules 
and technologies for the major production systems of different agro-ecological zones

Name of the project
Synthesis and validation of location-specific IPM modules in different rice  agro-ecosystems
Project leader and associates
RK Tanwar  PI; OP Sharma; Ajanta Birah; Vikas Kanwar; SP Singh; Satyendra Singh
Collaborator:
SK Roy and Sitesh Chatterjee, RSS Chinsurah,West Bengal 
SD Mohapatra, S Lenka and J Berliner, CRRI, Cuttack, Odisha 
K Saikia, T Singh and KB Pun, RRLRRS, CRRI, Gerua, Assam

Name of the project
Synthesis and validation of IPM in direct seeded rice 
Project leader and associates
Rakesh Kumar PI; RK Tanwar; M Sehgal; Mukesh Khokhar; Vikas Kanwar; SP Singh
Collaborator:
Dr. Badariprasad PR, KVK, Koppal (UAS, Raichur)

Name of the project
Synthesis and validation of IPM strategies of emerging pests of cotton
Project leader and associates
Ajanta Birah PI; RK Tanwar; Anoop Kumar; OP Sharma; M Sehgal; Vikas Kanwar; SP Singh
Collaborator:
P Vijayalakshmi and S Divya, KVK, Perambalur, Tamil Nadu
RP Sihag and Kamal Saini, Deptt. of Agriculture, Jind, Haryana

Name of the project
Validation of IPM strategies in cotton in whitefly hot spots of Fazilka
Project leader and associates
Anoop Kumar PI; RK Tanwar; Ajanta Birah; Mukesh Khokhar; SP Singh

Name of the project
Validation and refinement of deliverable and sustainable IPM technology for cucurbitaceous vegetable 
crops
Project leader and associates
HR Sardana PI; MN Bhat
Collaborator:
Kirti Sharma, ICAR-IARI, New Delhi. Jaydeep Halder,  B Mahesh and  Nagenderan,  IIVR, Varanasi               
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Name of the project
Formulation, validation and promotion adaptabale IPM technology for  bulb (Onion) vegetable crops
Project leader and associates
HR Sardana PI; MN Bhat
Collaborator:
Suresh Gawande, DOGR, Pune                 

Name of the project
Large scale validation of IPM technology for bell pepper (MIDH-HSHDA)
Project leader and associates
HR Sardana PI; MN Bhat

Name of the project
Validation and promotion of integrated pest management in tomato cropping system
Project leader and associates
Mukesh Sehgal, PI; Sumitra Arora

Name of the project
Promotion of IPM modules under vegetable production system in tribal area of Rajasthan
Project leader and associates
Satyendra Singh PI; RK Tanwar; Mukesh Kumar Khokhar; Vikas Kanwar; SP Singh

Name of the project
Validation and promotion of IPM in different crops with tribal farmers participatory mode (TSP)
Project leader and associates
Mukesh Sehgal PI

Name of the project
Multi-location IPM technology validation for protected cultivation through network approach
Project leader and associates
Jitendra Singh PI; Nasim Ahmad; SP Singh.

Name of the project
Development and validation of IPM strategies for mandarin orchards under Semi-Arid (Punjab and 
Rajasthan) and North Eastern Regions (Assam) of India
Project leader and associates
DB Ahuja PI; Jitendra Singh
Collaborator:
Parshotam Kumar Arora, Jagdish Arora and Krishan Kumar, RRS, Abohar, PAU, Ludhiana, Punjab
SK Bairwa, ARS, Sriganganagar, SKRAU, Bikaner, Rajasthan
AK Das, NRC Citrus, Nagpur, Maharashtra
Sikha Deka, CRS, Tinsukia, AAU, Assam
Usha Ahuja, NCAP, New Delhi

Name of the project
Exploration of native Trichoderma spp. for their diversity and use for the management of  key soil borne 
diseases of field pea and cole crops in North East Regions (DBT)
Project leader and associates
S Bhagat PI; OP Sharma
Collaborator:
Bireshwar Sinha, Parmesh Kh., College of Agriculture, CAU, Imphal, Manipur
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Name of the project
Development of IPM strategies for climatic change induced pests of pigeonpea and chickpea
Project leader and associates
OP Sharma PI; S Bhagat; Jitendra Singh
Collaborator:
Suhas Yelshetty and V Racchappa, ARS Gulbarga
P Lakshmi Reddy, KVK, Anantapur

Name of the project
Development and validation of IPM strategies for lentil, field pea, mungbean and urdbean
Project leader and associates
S Bhagat PI; OP Sharma; S Vennila; Nasim Ahmad; Satyendra Singh
Collaborator:
Shankar Singh, Susma Saroj Surin, KVK, Lohardaga (Jharkhand)
Birendra Singh, TCA Dholi, RAU, Pusa, Bihar

Name of the project
Development and validation of prioritized component-wise IPM package in Indian mustard
Project leader and associates
MS Yadav PI; C Chattopadhyay; SK Singh; Nasim Ahmad; Neelam Mehta
Collaborator:
DK  Yadava, ICAR-IARI New Delhi
Lijo Thomas, ICAR-IISR, Kozhikode, Kerala
Sheilesh Godika, SKNAU, Jobner, Rajasthan
MP Yadav, KVK, Navgaon, Alwar of SKNAU, Jobner, Rajasthan
Swaroop Singh and Kalpana Bhatnagar, RARI, Durgapura, Jaipur of SKNAU, Jobner, Rajasthan
Ramesh Kumar Yadav, Jai Lal Yadav, Ravinder Chauhan, KVK, Mohinder Garh of CCSHAU,  
Hisar, Haryana

Name of the project
Development of prototypes of innovative insect traps and techniques required for IPM programmes
Project leader and associates
SK Singh  PI

Name of the project
Synthesis, validation and popularization of integrated pest management technology for groundnut  
crop
Project leader and associates
SK Singh PI; MS Yadav; Rakesh Kumar; PV Verma; Nasim Ahmad; SP Singh 
Collaborator:
Harish, G., Directorate of Groundnut Research, Junagadh, Gujarat
Chandrayudu, E., K Vemana, Agricultural Research Centre, Kadiri, Acharya N.G. Ranga Agricultural 
University, Hyderabad, Andhra Pradesh
P Lakshmi Reddy  and MK Jyosthna, Krishi Vigyan Kendra, Reddipalli, Anantapur, Acharya N.G. Ranga 
Agricultural University Rajendranagar, Hyderabad, Andhra Pradesh
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Name of the project
Validation and promotion of IPM strategies for nematode hotspots in rice and vegetable crops –I (AICRP)
Project leader and associates
Mukesh Sehgal PI; HR Sardana
Collaborator:
H Ravindra, UAHS, Shimoga

Name of the project
Validation and promotion of IPM modules of rice and solanaceous crops in Tripura (Tribal Sub-Plan)
Project leader and associates
Mukesh Sehgal PI; Ajanta Birah; Vikas Kanwar; Niranjan Singh
Collaborator:
R Hemawati and Gulab Singh, ICAR Research Complex for NE Region, Tripura
D Pal, State Agricultural Department, Tripura

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

Name of the project
Crop pest surveillance and advisory  in fruit crops (HORTSAP) (Citrus, Banana, Mango, Pomegranate and 
Sapota)
Project leader and associates
DB Ahuja PI; Niranjan Singh
Collaborator:
R Thangavelu, NRC Banana, Trichi
Jyotsana Sharma, NRC Pomegranate, Solapur
SK Godase, Makarand S Joshi, BSKKV, Dapoli
SG Borkar, KS Raghuvanshi, SR Kulkarni, BP Krundkar, NB Shaikh, Suresh Pradesi, MPKV, Rahuri,   
Ahmednagar
AK Das and CN Rao ICAR-Central Citrus Research Institute, Nagpur, M.S.
SS Mane and Suresh Dadmal, PDKV, Akola, M.S.
BB Bhosle, PR Jhanwar, AP Surywanshi and BV Bhede, Vasantrao Naik,  MKV, Parabhani, M.S.
BD Shinde and Palghar, Thane, MS, BSKKV, Rahuri, M.S.
Pushpa D Patil and Ajay Munj, Regional Fruit Research Station, Vengurla, BSKKV, Rahuri, M.S.

Name of the project
Crop pest surveillance and advisory project (CROPSAP)-Maharashtra (2016-17)
Project leader and associates
S Vennila PI; Niranjan  Singh

Name of the project
ICT based pest surveillance and management through advisory system for rice in Tripura region (NEH) 
India.
Project leader and associates
Mukesh Sehgal, PI; Ajanta Birah; Niranjan Singh; Vikas Kanwar

Name of the project
Decision support system in mango
Project leader and associates
Meenaxi Malik, PI; Mukesh Sehgal; AK Kanojia; RV Singh
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Programme III: Development of models for forewarning and forecasting of pests of national 
importance
Name of the project
Pest dynamics in relation to climate change (Target crops : Rice, Pigeonpea, Groundnut and Tomato) 
- National Innovations in Climate Resilient Agriculture (NICRA)
Project leader and associates
S Vennila PI; OP Sharma Co PI; RK Tanwar Co PI; HR Sardana; MN Bhat; MS Yadav; Niranjan Singh; PV Verma; 
SP Singh; Neelam Mehta

Collaborators:
(Rice)
V Jhansilakshmi and Srinivas Prasad, IIRR, Hyderabad, Telangana.  
S Suresh, K Rajappan and VG Mathirajan, TRRI, Aduthurai, Tamil Nadu
MK Prasanna Kumar, Mandya, Karnataka
Sanjay Sharma, IGKVV, Raipur, Chhattisgarh
Preetinder S Sarao, PAU, Ludhiana, Punjab
Bijoy Choudhary,  Sitesh Chatterjee and C Gangopadhyay, RRS, Chinsurah, West Bengal
Vinayak Jalgaonkar,  BSKVV, Dapoli, Raigarh, Maharashtra
(Pigeon pea)
Suhas Yelshetty and  Rachappa V Haveri, ARS, Gulbarga, Karnataka
Narendra Singh, DB Patel and Y Ravindrababu, SDAU, SK Nagar, Gujarat
S Malathi, RRS, PJTSAU, Warangal, Telangana
Z Kavitha,  TNAU, Vamban, Tamil Nadu
SB Das, JNKVV, Jabalpur, Madhya Pradesh
Laxmi P Reddy, KVK, Anantapur, Andhra Pradesh

(Groundnut)
PP Thirumalaisamy,  DGR, Junagarh, Gujarat
GB Chaudhari, MPKV, Jalgaon, Maharashtra
P Indira Gandhi and A Karthikeyan, TNAU, Vridhachalam, Tamil Nadu
K Vemana and E Chandrayudu, ARS, Anantapur, Andhra Pradesh
PS Thippanavar, UAS, Dharwad, Karnataka

(Tomato)
MH Kodandaram, AB Rai,  Sujoy Saha, IIVR, Varanasi, Uttar Pradesh
Sandeep Kaur, Vineet Kumar and  Abhishek Sharma, AICRP (Vegetable Crops), Ludhiana, Punjab
D Anitha Kumari, J Dilipbabu, M Vijaya, RVSK Reddy, Vegetable Research Station, SKLTSHU, Hyderabad, 
Andhra Pradesh
Subrata Dutta, BCKV, Kalyani, West Bengal
CP Khare,  IGKVV, Raipur, Chhattishgarh
V Sridhar and  AK Saxena, IIHR, Bengaluru, Karnataka
Name of the project
Forewarning of major crop pests on spatial scale for their integrated pest management (ISRO sponsored)
Project leader and associates
Ajant Birah, PI; RK Tanwar; MS Yadav; Ashok Kanojia; Rakesh Kumar; SP Singh
Collaborator:
SD Mohapatra, NRRI, Cuttack
Amrender Kumar, IARI, New Delhi
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Programme IV: Socio economic issues and impact analysis of IPM technology

Name of the project
Socio-economic analysis in IPM technologies in rice
Project leader and associates
Vikas Kanwar PI; RK Tanwar

Name of the project
Isolation, purification and validation of promising plant based bio-active compounds for key crop pests 
in India 
Project leader and associates
Sumitra Arora, PI

Name of the project
Study on the constraints in adoption of IPM technologies in selected vegetable crops. 
Project leader and associates
RV Singh, PI; AK Kanojia; Manoj  Chaudhry                

Programme V: Human resource development in IPM

Human resource development 
Mukesh Sehgal PI; Ajanta Birah; PV Verma; SP Singh; Neelam  Mehta; Hera Lal Yadav
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Research Paper
1. Arora Sanjay, Sahni Divya, Arora Sumitra, Sehgal 

Mukesh, Srivastava DS and Singh A (2016). 
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Accepted for publication).
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Letters, 268: 8–16.  
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1. Sardana HR, Bhat MN, Sharma Kirti, Saritha RK 

and Chaudhry M (2017). Kadduvargiya Sabjion 
Mein Samekit Nashijiv Prabandhan. Extension 
Folder (Hindi) by NCIPM, New Delhi-110012.

2. Sardana HR, Bhat MN, Sharma Kirti, Saritha 
RK and Chaudhry M (2017). Integrated Pest 
Management Strategies for Cucurbits. Extension 
Folder by NCIPM, New Delhi.

3. Deka Sikha, Sehgal M, Barbora AC, Kakoti RK, 
Birah Ajanta, Ahuja DB (2016). Emerging pests 
of Khasi Mandarian in northeastern India. ICAR-
NCIPM, New Delhi.

4. Deka Sikha, Sehgal M, Barbora AC, Kakoti RK, 
Birah Ajanta, Ahuja DB (2016). Insect-pests and 
disease management in citrus nursery. ICAR-
NCIPM, New Delhi.

5. Deka Sikha, Ahuja DB, Sehgal M, Birah Ajanta, 
Kakoti RK, Barbora AC (2016). Bordeaux paste 
preparation and their uses in citrus orchards. 
ICAR-NCIPM, New Delhi.

6. Deka Sikha, Ahuja DB, Sehgal M, Birah Ajanta, 
Kakoti RK, Barbora AC (2016). Integrated pest 
management (IPM) in khasi mandarin. ICAR-

NCIPM, New Delhi.

7. Deka Sikha, Sehgal M, Ahuja DB, Birah Ajanta, 
Kakoti RK, Barbora AC (2016). Rejuvenation of 
declining khasi mandarin orchards. ICAR-NCIPM, 
New Delhi.

8. Arora Sumitra, Sehgal Mukesh and Ravindra H 
(2016). Safer use of pesticides (Hindi). Director 
of Research, UAHS, Shivamogga. pp.8.

9. Vennila S, Ankur Tomar, Manisha Bagri, Gajab 
Singh, Satish Kumar Yadav, Niranjan Singh, 
Girish Kumar Jha, Amrender Jha, DK Das, Alpana 
Kumari, Puran Chandra, Himanshi Dwivedi, 
Mobin Ahmad, MS Rao and M Prabhakar (2017). 
‘PESTPREDICT’ - mobile application for forecast 
of insect-pest and disease of rice, pigeonpea, 
groundnut and tomato, extension folder, ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi.

10. Vennila S, Ankur Tomar, Alpana Kumari and 
Arijit Saha (2017).  RIFC-Rice insecticide and 
fungicide calculator, extension folder, ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi.

11. Vennila S, Ankur Tomar, Puran Chandra, Alpana 
Kumari and Arijit Saha (2017). PIFC-Pigeonpea 
insecticide and fungicide calculator, extension 
folder, ICAR-National Research Centre for 
Integrated Pest Management, New Delhi.

12. Vennila S, Ankur Tomar, Satish Kumar Yadav and 
Arijit Saha (2017). GIFC-Groundnut insecticide 
and fungicide calculator, extension folder, ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi.

13. Vennila S, Ankur Tomar, Mobin Ahmad, Alpana 
Kumari, MN Bhat and Arijit Saha (2017). TIFC-
Tomato insecticide and fungicide calculator, 
extension folder, ICAR- National Research Centre 
for Integrated Pest Management, New Delhi.

14. Vennila S, Ankur Tomar, Satish Kumar Yadav, 
Alpana Kumari, Puran Chandra, Mobin Ahmad, 
Arijit Saha, Pradeep Prajapati and Abhinav 
Singh (2017). Android apps for insect-pest and 
disease management, extension folder, ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi.
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15. Vennila S,  Niranjan Singh, P Jeyakumar, V 
Deshmukh, DB Ahuja, Ramchandra Lokare,  
Subhash M Ghadge, Ajay Kumar Singh, 
Rikvant Singh Rohila, Santosh B Gondawale, 
DB Undirwade, PR Zanwar, S Jadhav,  AL 
Narangalkar, OP Sharma, Amarnath Sharma, 
Vishlesh Nagrare, SK Singh, Mayabini Jena, 
YG Prasad and M Prabhakar (2017). Crop pest 
surveillance and advisory project (CROPSAP) 
of Maharashtra - A role model for an ICT based 
extension system and farmers’ awareness 
and training in India. Extension Folder. ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi- 110012.

16. Singh Niranjan and Vennila S (2017). ICT-Based 
pest surveillance and advisory system: A path 
breaking initiative, extension folder, ICAR- 
National Research Centre for Integrated Pest 
Management, New Delhi.

17.  

Monograph
1. Ravindra H, Sehgal Mukesh, Narasimhamurthy 

HB, Jayalakshmi K, Khan Imran HS and Saritha 
AG (2016). Comprehensive monograph of rice 
root-knot nematode (M. graminicola). Director 
of Education, University of Agricultural and 
Horticultural Sciences, Shivamogga, Karnataka, 
India, p54.

2. Dekha Sikha, Barbora AC, Ahuja DB, Sehgal 
Mukesh and Kakoti RK (2016). Insect, mites and 
mollusc of Assam lemon in North Eastern Region 
of Assam. CRS, AAU, Tinsukhia, Assam. 28 pp.

3. Dekha 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. 41 pp.

Pictorial Guide
1. Ravindra H, Sehgal Mukesh, Jayalakshmi K, 

Narasimhamurthy HB, Raju J, Imran Khan HS, 
and Saritha AG (2016). Pictorial guide–important 

nematode diseases of Karnataka. Director 
of Education, University of Agricultural and 
Horticultural Sciences, Shivamogga, Karnataka, 
India, 56 pp.

2.  

3. Sehgal Mukesh, Pal D, Ahuja DB and Mehta 
Neelam (2017). Pictorial guide for pests. ICAR- 
NCIPM and Department of Agriculture, Tripura. 
p12. 

4. Sehgal Mukesh, Arora Sumitra, Sardana HR, 
Srivastava DS, Saurabh Yadav AS, Singh SK, 
Tomar SP, Singh Anand and Gautam US (2017). 
Pictorial guide for pests of tomato. ICAR-NCIPM, 
KVK-II Sitapur,UP. 12 pp. 

5. 

6. 

Invited Lectures
 � Ahuja DB (2016). E-pest surveillance for 

larger  area implementation of IPM,  National 
Symposium: Impact of climate change, bio diversity 
and good plant practices on crop productivity, 
organized by Association for Advancement 
in Plant Protection, Farmers  Academy and 
Convention  Centre (Lake Hall) BCKV Kalyani, 
Nadia Wet Bengal, 22-23 Dec 2016.

 � Ahuja DB (2017). E-pest surveillance and  Wider 
area implementation of IPMat UBKK, Cooch 
Bihar, WB during 12th National Symposium on 
biotic stress management strategies challenges 
and environmental harmonization, 17-19 Feb 
2017.

 � Ahuja DB (2017). Good agricultural practice of 
pest management. Training for Afgan National 
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1-15 Mar 2017, Scoop Complex, Khel Gaon, New 
Delhi Organized by HIL, New Delhi, 2 Mar 2017.

 � Ahuja DB (2017). Implementation of IPM in India: 
2017 Faculty of Agriculture, Deptt of Entomology 
Auditorium 23 Mar 2017. BHU, Varanasi.

 � Ahuja DB and Sardana HR (2016). Role of IPM 
protocol in horticultural crops for improving 
profitability in seminar doubling farmers income 
through horticulture, 7th Indian Horticulture 
Congress, An International Meet, Platinum 
Jubilee of HIS, BP Pal Auditorium, IARI New Delhi 
15-18 Nov 2016.

 � Arora Sumitra (2016). As an expert for women 
scientist scheme (WOS-A)–20th meeting of the 
subject expert committee (SEC)–Life Sciences 
held on 18-20 May  2016, at National Institute 
of Nutrition (NIN), Hyderabad, for evaluating 
approximately 180 investigators.

 � Arora Sumitra (2016). As an expert to attend a 
meeting of the Doctoral Committee for the PhD 
program in Chemistry for reviewing the pre-
thesis submission seminar of the PhD student, 
at School of Sciences, IGNOU, New Delhi, on 31 
Aug 2016.

 � Arora Sumitra (2016). Delivered an invited talk 
on “Pesticides as Abiotic Stressors and their 
Management in Crop Protection” at ICAR-NIASM, 
Baramati, Pune, Maharashtra on                       10 
January, 2017.

 � Arora Sumitra (2016). Delivered talk on “Judicious 
use of pesticides” at pesticide dealers training 
program in collaboration with UAHS, Shimoga, 
held at KVK, Shimoga, held on 17 Nov 2016.

 � Arora Sumitra (2016). Delivered talk on 
“Pesticides and Environment” at pesticide 
dealers training program in collaboration with 
UAHS, Shimoga, held at KVK, Shimoga, held on 
17 Nov 2016.

 � Arora Sumitra (2017). Consultancy provided 
to a site of BARRIX AGRO SCIENCES PVT 
LTD., at Bangalore, as technical expert for 
Biotechnology Industry Partnership Programme 
(BIPP) under Biotechnology Industry Research 
Assistance Council (BIRAC)  on 16 Feb 2017; 
to assess the proposal, ‘To develop sustained 

release pheromone dispersion formulation and 
trap for the in house synthesised, patented, 
commercially affordable pheromones used 
by the farmers to control agricultural pests 
enabling organic cultivation’.

 � Sardana HR (2016). Delivered a TV talk on Kisan 
Channel on pest dynamics in relation to climate 
change in winter vegetables’’ on 17 Nov 2016.

Paper presented in Seminar/Symposium
1. Yadav MS and Chattopadhyay C (2017). Climate 

change: Impact on pest management scenario 
of oilseed Brassica. In: Souvenir of in 3rd National 
Brassica Conference on ‘’Enhancing oilseed 
Brassica production through climate–smart 
technologies’’ (16-18 Feb 2017) held at IARI, New 
Delhi Pp 102-105.

2. Sehgal Mukesh (2017). Success in nematode 
management through participatory approach. 
National Symposium on climate smart agriculture 
for nematode management. P24. ICAR-CCARI, 
Ela, old Goa, India, 11-13 Feb 2017.

3. Singh Satyandra, Tanwar RK, Singh SP, Ahmed 
N and Khan MR (2017). Biological control of rice 
root-knot nematode, Meloidogyne graminicola 
infesting rice cv. Pusa 1121 using IPM 
components. Paper presented during National 
Symposium on “Climate Smart Agriculture for 
Nematode Management” Page-132. 11-13 
Jan 2017 at ICAR-Central Coastal Agricultural 
Research Institute Ela, Old Goa-403402 (India). 

4. Yadav MS, Ahmad N and Chattopadhyay  
C (2017). Effect of integrated treatments  
on diseases and seed yield in Indian mustard. 
Oral Presentation in Abstract of National 
Symposium on ‘’Diagnosis and management of 
plant diseases: Integrated approaches and recent 
trends (09-11Jan 2017) held at ICAR-Research 
Complex for NEH region, Umiam, Meghalaya Pp 
99-100.

Abstract
1. Birah Ajanta, Bhatt N, Kanojia AK, Kumar Rakesh 

and Mohapatra SD (2017). Hyper-spectral 
signature for monitoring  major pests of rice. In: 
Biotic Stress Management Strategies: Challenges 
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and Environment Harmonization, 17-19 Feb 
2017, Cooch Behar, West Bengal, 58-59p.

2. Kumar Anoop, Singh NN and Mishra VK 
(2017). Safety evaluation of insecticides on  
Trichogramma chilonis ISHII for their inclusion 
in IPM strategy, in Souvenir and Abstract of 12th 

National Symposium on Biotic Stress Management 
Strategies: Challenges and Environmental 
Harmonization 17-19 Feb 2016 at UBKV West 
Bengal. Pp 23-24.

3. Deka S, Nath RK, Sehgal M, Ahuja DB, Kakoti 
RK and Barbora AC (2017). Indigenous 
Technological Knowledge (ITK) and practices 
in pest management of Assam. In 12th National 
Symposium on biotic stress management 
strategies: challenges and environmental 
harmonization, p 53 UBKV, Cooch Behar, 17-19 
Feb 2017.

4. Khan Imran HS, Ravindra H, Suesh D Ekabote, 
Sehgal Mukesh, and Narisimhamurty HB (2017). 
Survey for the incidence of wilt complex of 
pomegranate incited by Ceatocystis fimbricata 
and Meloidogyne incognita in major growing 
areas of Karnataka. In National Symposium 
on climate Smart Agriculture for Nematode 
Management. P 67, ICAR-CCARI, Ela, old Goa, 
India, 11-13 Feb 2017.

5. Kumar Rakesh, Tanwar RK, Singh SP, Sehgal 
Mukesh, Bhagat Someshwar and Kanwar 
Vikas (2017). Synthesis and validation of IPM 
in direct seeded rice in basmati rice at Karnal, 
Haryana. In 12th National Symposium on Biotic 
stress management strategies: Challenges and 
Environmental Harmonization, p47 UBKV, Cooch 
Behar, 17-19 Feb 2017.

6. Kanojia AK, Kumar Rakesh, Birah Ajanta, Bhagat 
Someshwar and Chattopadhyay Chirantan 
(2016). Remote sensing and geographical 
information tools for crop pests monitoring 
and detection, Oral presentation: National 
Conference on Advancements in Applications of 
Remote Sensing and  Geo-spatial  Technologies 
(AARSGT), BIT Mesra, 19-21 May 2016.

7. Kanojia Ashok Kumar, Kumar Rakesh, Birah 
Ajanta, Bhagat Someshwar and Chattopadhyay 

Chirantan (2016). Application of remote sensing 
in the detection of land use and land cover 
change in the district of Gulbarga in Karnataka 
State, Oral presentation: National Conference on 
Advancements in Applications of Remote Sensing 
and  Geo-spatial  Technologies (AARSGT), BIT 
Mesra, 19-21 May 2016. 

8. Narisimhamurty HB, Ravindra H, Sehgal Mukesh, 
Suresh D Ekabote and Khan Imran HS (2017). 
Bio-Management of root knot nematode, 
Meloidogyne incognita. In National Symposium 
on climate smart agriculture for nematode 
management. P 91, ICAR-CCARI, Ela, old Goa, 
India, 11-13 Jan 2017.

9. Narisimhamurty HB, Ravindra H and Sehgal 
Mukesh (2017). GIS/GPS survey and distribution 
of rice root knot nematode, Meloidogyne 
graminicola in Southern zone of Karnataka. 
In 12th National Symposium on biotic stress 
management strategies: challenges and 
environmental earmonization, p 84 UBKV, Cooch 
Behar, 17-19 Feb 2017.

10. Ravindra H, Jayalakshmi K, Sehgal Mukesh, 
Narisimhamurty HB and Imran Khan HS (2017). 
Screening of landraces against rice root knot 
nematode, Meloidogyne graminicola. In National 
Symposium on climate smart agriculture for 
nematode management. P 63. ICAR-CCARI, Ela, 
old Goa, India, 11-13 Feb 2017.

11. Ravindra H, Bommalinga S, Sehgal Mukesh, 
Narisimhamurty HB and Maruthi MS (2017). 
Emerging problems in protected cultivation. In 
National Symposium on climate smart agriculture 
for nematode management. P21. ICAR-CCARI, 
Ela, old Goa, India, 11-13 Feb 2017.

12. Ravindra H, Sehgal Mukesh, Narisimhamurty 
HB and Bommalingha S (2017). Report on 
incidence of root knot nematode in guava, 
Karnataka. In 12th National Symposium on biotic 
stress management strategies: Challenges and 
environmental harmonization, p 85 UBKV, Cooch 
Behar, 17-19 Feb 2017.

13. Ravindra H, Sehgal Mukesh, Narisimhamurty HB 
and Imran Khan HS (2017). Bio-management 
of root knot nematode, M. incognita infesting 
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cucumber under protected conditions. In 
National Symposium on climate smart agriculture 
for nematode management. P 91, ICAR-CCARI, 
Ela, old Goa, India, , 11-13 Feb 2017.

14. Saxena A, V Sridhar, K Rathnamma, R Thilaka 
Rani, MN Bhat, Mobin Ahmad, Satish Kumar 
Yadav, DB Ahuja and S Vennila (2017). Influence 
of weather factors on progression of fungal 
diseases of tomato in the eastern dry zone of 
Karnataka. In ‘Book of Abstracts, XIII Agricultural 
Science Congress-2017 Climate Smart Agriculture, 
21-24 Feb 2017’ (eds. Shashidhar H.E., Kumar 
A.R.V. and Rajegowda M.B.), National Academy of 
Agricultural Sciences, New Delhi and University 
of Agricultural Science, Bengaluru. Abstract ID: 
A033; pp.25.

15. Sehgal Mukesh, Srivastava DS, Yadav AS, 
Tomar SP and Singh Anand (2017). Root-knot 
nematode-a major impediment in tomato 
growing farmers of Sitapur district, Uttar 
Pradesh. In National Symposium on climate smart 
agriculture for nematode management. P 74, 
ICAR-CCARI, Ela, old Goa, India, 11-13 Feb 2017.

16. Sharma OP, Puran Chandra, Nerendra Singh, 
Satish Kumar Yadav and S Vennila (2017). 
Status of sterility mosaic disease of pigeonpea 
in relation to changing climate in Gujarat. In 
‘Book of Abstracts, XIII Agricultural Science 
Congress-2017 Climate Smart Agriculture, 21-
24 Feb 2017’ (eds. Shashidhar H.E., Kumar A.R.V. 
and Rajegowda M.B.), National Academy of 
Agricultural Sciences, New Delhi and University 
of Agricultural Science, Bengaluru. Abstract 
ID:A080, pp.63.

17. Srivastava DS, Sehgal Mukesh, Yadav AS, Saubah, 
Bisen MK, Singh SK,  Tomar SP and Singh Anand 
(2017). Plant parasitic nematodes associated 
with pointed gourd (Trichosanthes dioica) fields 
of Sitapur, Uttar Pradesh. In National symposium 
on climate smart agriculture for nematode 
management. P 75, ICAR-CCARI, Ela, old Goa, 
India, 11-13 Feb 2017.

18. Vennila S,  Niranjan Singh, P Jeyakumar, V 
Deshmukh, DB Ahuja, Ramchandra Lokare,  
Subhash M Ghadge, Ajay Kumar Singh, 

Rikvant Singh Rohila, Santosh B Gondawale, 
DB Undirwade, PR Zanwar, S Jadhav,  AL and 
Narangalkar (2017). Crop pest surveillance and 
advisory project (CROPSAP) of Maharashtra - A 
role model for an ICT based extension system 
and farmers’ awareness and training in India. 
In ‘Book of Abstracts, XIII Agricultural Science 
Congress-2017 Climate Smart Agriculture, 21-24 
Feb 2017’ (eds. Shashidhar H.E., Kumar A.R.V. 
and Rajegowda M.B.), National Academy of 
Agricultural Sciences, New Delhi and University 
of Agricultural Science, Bengaluru. Abstract 
ID:A009, pp.563.

19. Vennila S, Ankur Tomar, Alpana Kumari, MN Bhat 
and Mobin Ahmad (2017). Tomato insecticide 
and fungicide calculator. In ‘Book of Abstracts, XIII 
Agricultural Science Congress-2017 Climate Smart 
Agriculture, 21-24 Feb 2017’ (eds. Shashidhar 
H.E., Kumar A.R.V. and Rajegowda M.B.), National 
Academy of Agricultural Sciences, New Delhi and 
University of Agricultural Science, Bengaluru. 
Abstract ID: E007, pp.561.

20. Vennila S, Ankur Tomar, Manisha Bagri, Gajab 
Singh, Satish Kumar Yadav, Niranjan Singh, 
Alpana Kumari, Puran Chandra, Himanshi 
Dwivedi, Mobin Ahmad, Pradeep Prajapati, 
Abhinav Singh, Girish Kumar Jha, Amrender 
Jha, DK Das, MS Rao and M Prabhakar (2017). 
PESTPREDICT-Mobile application for forecast 
of insect-pests and diseases of rice, pigeonpea, 
groundnut and tomato. In ‘Book of Abstracts, XIII 
Agricultural Science Congress-2017 Climate Smart 
Agriculture, 21-24 Feb 2017’ (eds. Shashidhar 
H.E., Kumar A.R.V. and Rajegowda M.B.), National 
Academy of Agricultural Sciences, New Delhi and 
University of Agricultural Science, Bengaluru. 
Abstract ID: C051, pp.456.

21. Vennila S, Manisha Bagri, RK Tanwar, Ankur 
Tomar, MS Rao, Alpana Kumari Preetinder S 
Sarao, SK Roy, Sanjay Sharma, Vinayak Jalgaokar, 
MK Prasanna Kumar, S Suresh and VG Mathirajan 
(2017). Predicting yellow stem borer Scirpophaga 
incertulas (Walker) of rice for current and future 
periods under changing climate across six agro 
climatic zones of India. In ‘Book of Abstracts, XIII 
Agricultural Science Congress-2017 Climate Smart 
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Agriculture, 21-24 Feb 2017’ (eds. Shashidhar 
H.E., Kumar A.R.V. and Rajegowda M.B.), National 
Academy of Agricultural Sciences, New Delhi and 
University of Agricultural Science, Bengaluru. 
Abstract ID: A032, pp.24.

22. Vennila S, Niranjan Singh, Jeyakumar P, Deshmukh 
V, Ahuja DB, Lokare R, Ghadge, Subhash M, Singh 
AK, RohilaR, Singh S, Gondawale B,  Undirwade 
DB, PR ZanwarS, Jadhav AL and Narangalkar 
(2017). Crop pest surveillance and advisory 
project (CROPSAP) of Maharashtra-A role 
model for an ICT based extension system and  
farmers’ awareness and training in India. In 
‘Book of Abstracts, XIII Agricultural Science 
Congress-2017 Climate Smart Agriculture, 21-
24 Feb 2017’ (eds. Shashidhar HE, Kumar ARV 
and Rajegowda MB), National Academy of 
Agricultural Sciences, New Delhi and University 
of Agricultural Science, Bengaluru. Abstract 
ID:A009, pp.563.

23. Yadav MS, Ahmad N, Yadav JL, Yadav MP, 
Thomas L, Singh SK, Yadava DK and Ahuja DB  
(2017). Pest management in oilseed Brassica 
following integrated approaches. Oral 
presentation in Souvenir of 3rd National Brassica 
Conference on‘’enhancing oilseed Brassica 
production through climate –smart technologies’’ 
(16-18 Feb 2017) held at IARI, New Delhi, 
Abstract: Pp 247.

Popular article
1.  

2. Chattopadhyay C, Ayon Roy and Birah Ajanta 
(2016). Technological excellence in integrated 

crop health management: An affordable option 
in India, Agriculture Today, Agriculture yearbook, 
192-195.

Books
1. Arora Sumitra, Sharma JP, Chakravorty S, 

Sharma Nishi, Joshi Pratibha (2016). Indigenous 
Technologies in Plant Protection, as proceedings 
based on chapters received and presented 
during “National seminar on Contextual 
relevance of ITKs in plant protection” held on 
28-29 Oct, 2015 at Pusa Campus, New Delhi, pp. 
242.

2. Thakur RK, Sehgal Mukesh and Chakrabarty 
PK (2016).  Pollinators of an IPM: An interface 
in different agro-climatic Zones of India. ICAR-
AICRP (Honeybee and Pollinators), New Delhi 69 
pp. 

Software tools developed
(Available at: http://www.ncipm.org.in/nicra/
Softwaretools.aspx)

1. Insecticide and Fungicide Calculators (web 
based) 

2. Pestpredict-EMS (size 2.8MB) 

3. Pestpredict-RBS (size 8.8MB) 

4. Rice Insecticide and Fungicide Calculator (RIFC) 
(size 1.6 MB)

5. Pigeonpea Insecticide and Fungicide Calculator 
(PIFC) (size 1MB)

6. Groundnut Insecticide and Fungicide Calculator 
(GIFC) (size 1.8MB)

7. Tomato Insecticide and Fungicide Calculator 
(TIFC) (size 1.2MB)
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Event Date Venue Participants

International Conference on Living the 
Right Way organized by the Govt. of 
Madhya Pradesh

11 -15 May 2016 Ujjain, MP Dr RV Singh

MDP on IPR Technology Management 
training programme 13-18 Jun 2016 NAARM Hyderabad Sh Rakesh Kumar

State level Steering Committee meeting 
on Crop Pest Surveillance and Advisory 
Project (CROPSAP) 2016-17  

15 Jun 2016 Commissionerate of 
Agriculture, Pune Dr (Mrs.) S Vennila

Training program on “Impact Assessment 
of Agricultural Extension” at NAARM 
and MANAGE regarding discussion for 
implementation of Scientific Advisory to 
Farmers and Agri-Clinics

5-14 Jun 2016 
NAARM and MANAGE, 
Rajendranagar, 
Hyderabad

Dr RV Singh

Launching workshop of SAC, ISRO funded 
project on “Forewarning of major pests 
on spatial scale for their integrated 
management”

22 Jun 2016 ICAR-NCIPM, New Delhi

Dr C Chattopadhyay
Dr RK  Tanwar
Dr MS Yadav
Dr (Mrs.) Ajanta Birah
Dr AK Kanojia
Sh Rakesh Kumar
Sh SP Singh

Brain storming session on wheat blast 27 Jun 2016
Division of Plant 
Pathology, IARI, New 
Delhi

Dr MS  Yadav

Participated in Statistical Tools Used in 
Integrated Pest Management 8-10 Aug 2016 ICAR-NCIPM, New Delhi All Scientist and Technical 

Officer of ICAR-NCIPM

23rd Annual Group Meeting of All India Co-
ordinated Research Project on Rapeseed-
Mustard workers

5-7 Aug 2016 DUVASU, U.P. Dr MS  Yadav

Workshop on “Female leaders in 
Agricultural and Crop Sciences” 4 -10  Sep 2016

Clare hall College,  
University of 
Cambridge, United 
Kingdom  

Dr (Mrs.) S Vennila

Technical cum financial Review Meeting of 
NICRA held at during 15-17 Sep 2016 ICAR- CRIDA, Hyderabad  

Dr (Mrs.) S Vennila
Dr MN  Bhat

7th Indian Horticulture Congress on 
"Doubling Farmers Income through 
Horticulture"

15-18 Nov 2017 IARI, New Delhi 
DR DB Ahuja
Dr HR Sardana

National Symposium on ‘Agrochemicals 
Research and Education in India: Appraisal 
and Road Map for Future’

15-17 Nov 2016
IARI New Delhi 

Dr  (Mrs.) S Vennila

5th Annual Group Meeting of NICRA 9-10 Dec 2016 NASC, New Delhi Dr MS  Yadav

Participation in   
seminar/conference/
workshop/symposia

10
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Event Date Venue Participants

National Symposium on Mollicutes 17 Dec 2016
Division of Plant 
Pathology, IARI, New 
Delhi

Dr MS  Yadav

5th Annual Review meeting of NICRA
9-10 Dec 2016

 NASC, New Delhi

Dr DB Ahuja
Dr (Mrs.) S Vennila
Dr MN Bhat
Dr N Singh
Mrs. Neelam Mehta

Training for technical staff of ICAR on 
‘Identification of Insect-pests/Vectors/their 
Damage Symptoms and Management’

14 Dec 2016
IARI, New Delhi Dr (Mrs.) S Vennila

(Resource Person)

National symposium, Impact of climate 
change, Bio diversity and Good plant 
Practices on crop Productivity

22-23 Dec 2016 BCKV Kalyani, Nadia, 
West Bengal Dr DB Ahuja

1st Review Meeting of SAC-ISRO funded 
project 26 Dec 2016 IARI, New Delhi

Dr DB Ahuja, Ajanta Birah, 
MS Yadav, AK Kanojia, 
Rakesh Kumar, SP Singh

National Symposium on ‘’ Diagnosis and 
management of plant diseases: Integrated 
approaches and recent trends 

09-11 Jan 2017
ICAR-Research Complex 
for NEH Region, Umiam, 
Meghalaya

Dr MS  Yadav

Brainstorming session on Role of Plant 
Breeding and Genetics in meeting 
sustainable development goals

11 Feb 2017 IARI, New Delhi Dr MS  Yadav

3rd National Brassica Conference on 
‘’Enhancing oilseed Brassica production 
through climate –smart technologies’’

16-18 Feb 2017 IARI, New Delhi Dr MS  Yadav

12th National Symposium  on Biotic Stress 
Management strategies Challenges and 
Environmental Harmonization

17-19 Feb  2017 UBKK, Cooch Bihar,  
West Bengal Dr DB Ahuja

XIII Agricultural Science Congress-2017 on  
Climate Smart Agriculture 21-24 Feb 2017

University of 
Agricultural Science, 
Bengaluru

Dr DB Ahuja 
Dr OP Sharma
Dr (Mrs.) S Vennila
Dr MN Bhat
Dr N Singh
Dr RV Singh

Prof. TN Ananthakrishnan Memorial 
Lecture and discussion meeting on 
Entomology Curriculum in institutions 
of higher studies’ organized by 
Entomological Society of India, New Delhi

23-24 Feb 2017 Madras Christian 
College, Chennai Dr (Mrs.) Sumitra Arora

Fundamentals of Design 27-28 Feb 2017 ICAR-NCIPM, New Delhi All Scientist and Technical 
Officer of ICAR-NCIPM

International conference on ‘India-Poland 
bilateral cooperation in agriculture and 
allied sectors’

8 Mar 2017 NASC Complex, Pusa, 
New Delhi Dr (Mrs.) Sumitra Arora

Good Agricultural Practice of Pest 
Management. Training for Afgan National 23 Mar 2017 BHU, Varanasi

Dr DB Ahuja 

International workshop on ‘alternatives to 
methyl bromide’ organized by DPPQ&S, 
Ministry of Agriculture and Farmers 
welfare and Department of Agriculture 
and Farmers welfare

24 Mar  2017 NASC Complex, Pusa, 
New Delhi Dr (Mrs.) Sumitra Arora

Remote Sensing and Geographical 
Information tools for crop pests monitoring 
and detection, Oral presentation: 
National Conference on Advancements in 
Applications of Remote Sensing and Geo-
spatial Technologies (AARSGT)

19-21 May 2016 BIT Mesra AK Kanojia
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No. Name Designation

1 Dr DB Ahuja Director (Acting)

SCIENTIFIC STAFF

Plant Pathology 

2 Dr O P  Sharma Principal Scientist 

3 Dr M N Bhat Principal Scientist

4 Dr M S  Yadav Principal Scientist

5 Dr Mukesh Khokhar Scientist

6 Dr Manoj Choudhry Scientist

Agricultural Entomology

7 Dr H R  Sardana Principal Scientist

8 Dr R K Tanwar Principal Scientist

9 Dr (Mrs) S Vennila Principal Scientist

10 Dr S K Singh Principal Scientist

11 Dr Ajanta Birah Principal Scientist

12 Dr  Jitendra Singh Principal Scientist

13 Sh  Rakesh Kumar Scientist 

14 Dr Anoop Kumar Scientist

Nematology

15 Dr  Mukesh Sehgal Principal Scientist

16 Dr Satyendra Singh Principal Scientist

Organic Chemistry

17 Dr  (Mrs) S Arora Principal Scientist

Personnel11
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No. Name Designation

Agricultural Economics

18 Sh  Vikas Kanwar Scientist

Computer Applications in Agriculture

19 Sh  Niranjan Singh Scientist

Geography

20 Dr  A K Kanojia Scientist 

Agricultural Statistics

21 Dr  (Mrs.) Meenakshi Malik Scientist 

Agricultural Extension

22 Dr  R V  Singh Principal Scientist

TECHNICAL STAFF

23 Shri PV Verma CTO

24 Shri S P Singh ACTO

25 Dr Nasim Ahmad ACTO

26 Mrs. Neelam Mehta STO

27 Shri Satendra Chandra STA

28 Shri Nirmal Kumar STA

29 Shri Satish Babu Technical Assistant

30 Sh. Hera Lal Yadav Technical Assistant

31 Shri Suresh Pal Technical Assistant

32  Shri US Mishra Technician

ADMINISTRATIVE STAFF

33 Shri  A K  Aggarwal Administrative Officer

34 Shri M R Sharma AAO

35 Shri B Balmiki Assistant

36 Shri B S Tewathia Private Secretary 

37 Mrs. S Malhotra Personal Assistant 
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No. Name Designation

38 Mrs. Anima Lugun Stenographer G III

39 Shri Bhupesh Chaudhary UDC

40 Shri Pradeep Kumar UDC

41 Shri Suresh Yadav LDC

42 Shri Pratap Singh LDC

SKILLED SUPPORTING STAFF

43 Mrs. Shingari Devi SSS

44 Shri Raj Kumar SSS

45 Shri Rajendra Shah SSS

46  Shri Sunil Kumar SSS

47 Smt  Kamla SSS

48 Shri Mahesh Kumar SSS

49 Mrs. Sarita Kumari SSS
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Transfers/ promotions/
joining/obituary

12
Transfers/Deputation

 � Dr Someshawar Bhagat, Senior Scientist (Plant Pathology) transferred to Regional Research Station, 
Hazaribagh, Jharkhand (CRURRS) w.e.f. 23 Jun 2016.

 � Dr C Chattopadhyay, Director, ICAR-NCIPM on deputation to Uttarbanga Krishi Vishwavidyalaya as VC 
w.e.f. 25 Jun 2016.  

 � Dr. Naved Sabir, Principal Scientist (Nematology) transferred to IARI, New Delhi w.e.f. 18 Jul 2016.

Promotions
 � Sh. Uma Shankar Mishra promoted as Technician (Lab) from SSS category w.e.f.  10 Feb 2017.

 � Sh. Priyvrat Verma promoted as Chief Technical Officer w.e.f. 1 Jan 2016.

Joining  
 � Dr Manoj Choudhry joined as Scientist (Plant Pathology) on 11 Apr 2016.

 � Dr Mukesh Khokhar joined as Scientist (Plant Pathology) on 11 Apr 2016. 

Obituary
Mr. Ashok Kumar, Technical Assistant and Mr. Vikash Srivastava, Research Associate left for their respective 
heavenly abodes on 31 May and 30 Jun 2016 respectively. Members of NCIPM family condole their passing 
away and wish their souls may rest in peace.
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Budget

Head  Sanctioned budget Actual expenditure

Non-plan 645.54 633.41

Plan 791.18 786.20

Revenue  63.61 

Total 1500.33 1419.61

Resource Generation
(` in lakhs)

Item Amount

Income from royality 63.61

Total 63.61

Budget (2016-17)13
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Abbreviations 14
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 
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  

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 
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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 

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 
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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 








