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PREFACE

he biotic relationship between insects and humans can be categorised into three: parasitism, commensalism or Tmutualism. Depending on the category, we decide to take action to either combat or encourage insects. Hence, it 
is extremely important to understand the role of  insects as our friends or foes during specific situations. 

This year witnessed several atrocities caused by insects. In Ganjam district in Odisha, out of  2.16 lakh hectares of  
paddy cultivated, 13,009 hectares were destroyed by brown planthopper. The centuries-old facade of  the beautiful 
monument Taj Mahal is under attack from another foe: the excessively defecating species of  a chironomid bug, 
Goeldichironomus, which is reported to be breeding in the polluted water of  the Yamuna. The invasive rugose spiralling 
whitefly (RSW) damaged several coconut plantations in Tamil Nadu, Kerala, Karnataka, Andhra Pradesh and Goa. 
The pink bollworm has developed resistance to Bt cotton and caused extensive damage in Gujarat, Maharashtra, 
Tamil Nadu and Karnataka. Nalbari, Bongaigaon, Allengmora and Dergaon taluks of  Jorhat district witnessed 
severe swarming caterpillar infestation in paddy. 

 Thus, it is evident that insects have innumerable negative impacts on humans; however, their positive contributions 
can never be ignored. It is an impossible task to precisely quantify the ecosystem services provided by insects, which 
may actually outweigh the harm (unfortunately this can be precisely quantified) they cause. While pollination is the 
most significant function of  insects, they also impact several other areas of  life, including production of  various 
substances, biological control, culture, medicine, research and soil health. Insects reach their greatest diversity in the 
tropics. Though man has already identified more species than all other animals combined, there are yet millions of  
unidentified insect species.

NBAIR holds the responsibility of  collecting, characterising, documenting, conserving, exchanging, conducting 
research and utilising insect genetic resources, including insect-derived resources. During 2017-18, a total of  54,074 
insect specimens and 73 types were added to the NBAIR Museum, thus bringing the total number to 1,70,770 and 
313, respectively. The type holdings in the Museum are documented in the database “Type Specimens in 
ICAR–NBAIR Collections”, which is hosted on the NBAIR website. Two new websites that aid as identification 
guides for soft scales and longhorn beetles have also been developed.  NBAIR taxonomists provided identification 
service to more than 200 organisations by processing 11,318 specimens and identifying 721 species. In order to 
strengthen the documentation, molecular characterisation was done for 308 insects and 273 DNA barcodes, five 
whole-genome sequences and five transcriptomes were generated. Subsequent to morphological identification, 
further genetic group determination of  the whitefly, Bemisia tabaci, was carried out and the presence of  two putative 
groups, i.e., Asia 1 and Asia II-1 has been confirmed. Strain NBAIR-BTAN4 of  Bacillus thuringiensis was characterised 
as a novel isolate capable of  expressing crystal proteins toxic to both lepidopteran and coleopteran pests. Six 
mitochondrial genomes of  entomopathogenic nematodes (EPNs) were sequenced and deposited with NCBI. 

We also focussed on identifying, conserving and utilising insect resources. New parasites and predators were 
identified, and those potential ones amenable to rearing are maintained in the NBAIR Live Insect Repository. Viruses 
were isolated from notorious pests, viz. Euproctis chrysorrhoea, Chilo sacchariphagus Mythimna separata, Chilo infuscatellus, 
indicus, Helicoverpa armigera and Spodoptera obliqua. Conservation of  the two species of  wasps, Encarsia guadeloupae  and 
Encarsia dispersa, which parasitise the RSW, led to the reduction in population of  this pest in Tamil Nadu, Andhra 
Pradesh and Kerala. The subterranean nesting behaviour of  the native buzz pollinating bee, Hoplonomia westwoodi, was 
studied to conserve the bees using artificial trap nests. A Bt fermentation medium amended with molasses and soy 
flour was standardised for fermentation of  NBAIR-BTG4 and NBAIR-BTAN4 as an innovative technology. 
Research on utilisation of  insects as fish feed has yielded remarkable results. Tilapia (Oreochromis niloticus) fish fed with 
the formulated diet of  prepupae of  black soldier fly, Hermetia illucens, recorded significantly higher food conversion 
ratio, per cent weight gain and survival rate. Translation of  research results to technologies has been the main thrust, 
and two patents were granted for NBAIR technologies. 

v



Through the AICRP coordinating centres, EPNs, fungal pathogens, Bt and macrobials were evaluated on various 
crops in different agro-ecological zones and their potential was established. The centres also assisted NBAIR in the 
surveillance and monitoring of  invasive alien pests, including the recent entrants, viz. Tuta absoluta, Paracoccus 
marginatus, Pseudococcus jackbeardsleyi and Aleurodicus rugioperculatus. Research on biological control has received support 
through the SFC approval for strengthening the AICRP biocontrol project with 13 additional contingency centres, 
which would be taking up new programmes during 2018-19 and 2019-20. 

NBAIR, with its strong team of  taxonomists, molecular entomologists and ecologists, is networking and striking a 
balance between research on basic and applied aspects, with an ultimate aim to provide sustainable and pesticide-free 
solutions for the Indian farmer.

Bengaluru Chandish R. Ballal
31 May 2018 Director
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1. EXECUTIVE SUMMARY

The ICAR–National Bureau of  Agricultural Insect 
Resources is the only institution under ICAR to be 
recognised as a 'Designated Repository'  for 
agriculturally important insects, mites and spiders. The 
Bureau is committed to the collection, cataloguing and 
conservation of  insects and other related organisms 
including mites, spiders, nematodes and microbes 
associated with arthropods in various agroecosystems 
of  our country. Research work in the Bureau is 
undertaken in three Divisions: Germplasm Collection 
and Characterisation; Genomic Resources; and 
Germplasm Conservation and Utilisation. The work 
related to biological control is formulated and 
coordinated under the All-India Coordinated Research 
Project (AICRP) on Biological Control of  Crop Pests. 
The results of  the research are summarised below.

ICAR–National Bureau of  Agricultural Insect 
Resources

Germplasm collection and characterisation 

Systematic surveys and explorations were carried out 
covering 14 states, viz. Andhra Pradesh, Arunachal 
Pradesh, Assam, Goa, Himachal Pradesh, Karnataka, 
Kerala, Maharashtra, Odisha, Punjab, Tamil Nadu, 
Telangana, Uttarakhand and Uttar Pradesh to collect 
insect specimens. 

Collections included 3,000 specimens of  Bethylidae, 
Braconidae and Pteromalidae, and 1,200 specimens of  
Sphecidae of  Hymenoptera; 547 specimens of  
Scarabaeidae and 297 specimens of  Curculionidae of  
Coleoptera; 2,500 specimens of  Tephritidae of  Diptera; 
726 specimens of  Pentatomidae of  Hemiptera and 300 
specimens of  Araneae. 

The collected specimens yielded more than 100 species 
of  Hymenoptera, 94 species of  phytophagous 
Scarabaeidae and 48 species of  Curculionidae under 
Coleoptera; 43 species of  Tephritidae (Diptera) and 49 
species of  Pentatomidae (Hemiptera). Around 402 
slides of  mealybugs, scales and aphids were prepared 
out of  1,788 specimens collected across the country.

In total, two new genera and 82 new species were 
described from different groups; two new genera and 67 
new species from superfamily Platygastroidea, three 
new species of  parasitic wasps belonging to Braconidae, 
Pteromalidae and Bethylidae of  Hymenoptera; eight 
new white grub species belonging to tribe Sericini of  
Melolonthinae (Coleoptera: Scarabaeidae), two new 

fruit fly species (Diptera: Tephritidae), a new aphid 
species (Hemiptera: Aphididae) and a thrips species 
(Thysanoptera: Thripidae) were described and 
illustrated.

Redescriptions were carried out for 58 species of  
Leptacis and two species of  Stigmina of  Hymenoptera, 40 
sericine species of  Coleoptera, 47 species of  
Tephritidae of  Diptera and 14 species of  Pentatomidae 
of  Hemiptera. The salticid spider, Madhyattus 
jabalpurensis, collected from sugarcane ecosystem was 
redescribed. Hitherto unknown female of  Aelurillus 
kronestedti was recorded for the first time in India and 
described. 

Thirteen taxa were recorded for the first time from India 
along with 45 new distributional records and 12 new 
host plant/host insect associations. Two genera of  
Platygastroidea, viz. Phlebiaporus, Sacespalus, a species of  
Mantibaria, M. mantis, five species of  platygasterids, 
Leptacis ocellaris, L. pederseni, L. philippinensis, L. pteridis and 
L. semifusca were reported for the first time from the 
Indian subcontinent. Megaprosternum (Bethylidae: 
Scleroderminae) was newly recorded from the Oriental 
region, and M. cleonarovorum was described and 
illustrated from southern India as a gregarious larval 
ectoparasitoid of  Cleonaria bicolor (Coleoptera: 
Cerambycidae) on the host plant Ixora coccinea. 

Polistes (Polistella) dawnae (Hymenoptera: Vespidae: 
Polistinae) was recorded for the first time from 
Arunachal Pradesh. Cotesia ruficrus (Hymenoptera: 
Braconidae: Microgastrinae) on rice green semilooper, 
Naranga aenescens, was the first record. Also, for the first 
time Ooencyrtus sp. (Hymenoptera: Encyrtidae) was 
recorded from the genus Xenasteia as its solitary 
parasitoid. Simultaneously, two hyperparasitoids, viz. 
Trichomalopsis apanteloctena (Pteromalidae) and an 
indetermined ichneumonid were also recorded. 

Megaphragma and Neocentrobiel la , belonging to 
Trichogrammatidae were collected for the first time in 
Maharashtra and Kerala, respectively. Also, Trichogramma 
achaeae was collected for the first time in Himachal 
Pradesh. 

Ash weevils, Myllocerus cardoni from Pasighat, Arunachal 
Pradesh, M. transmarinus and Tanymecus feae from 
Udaipur, Rajasthan were the new distributional records. 
New distributional records for 13 sericine species 
(Coleoptera: Scarabaeidae: Melolonthinae: Sericini) 
from different parts of  India were documented. 
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For the first time, the family Xenasteiidae (Diptera: 
Brachycera: Cyclorrhapha) was recorded from mainland 
India. Four fruit fly species, viz. Bactrocera aethriobasis, B. 
rubigina, B. syzygii and B. tuberculata, and two species of  
thrips, viz. Caliothrips punctipennis and Plesiothrips perplexus 
were reported for the first time from India. Pulvinaria 
indica and Contigapis coimbatorensis from Maharashtra, 
Lopholeucaspis japonica from Gujarat were recorded for 
the first time. 

Two aphids, Tuberaphis xinglongensis and Lepidosaphes 
laterochitinosa, were recorded for the first time from 
India. The natalicoline bug, Empysarus depressus, was 
recorded for the first time from Maharashtra and 
Karnataka. The ant-mimicking spider, Castianeira furva, 
was reported for the first time from Assam and an 
entomopathogenic nematode, Steinernema cholashanense 
was reported for the first time from India.

A total of  1,526 species of  Coleoptera, Hemiptera, 
Hymenoptera and Thysanoptera, and 94 species of  
Araneae were added to the existing 1,70,770 specimens 
in NBAIR reference collection. Out of  the 6,150 mites 
sampled and processed, 1,125 temporary mounts and 
1,250 permanent slides were prepared. At least four 
potentially new phytoseiid species (Euseius sp.nr. 
bhadrakaliensis, Neoseiulus sp.nr. baraki, Neoseiulus sp.nr. 
reticulatus, Okiseius sp.nr. himalayana) were collected on 
various plant species. 

Two new websites on 'Common soft scales of  India' and 
'Bee fauna of  India' were developed and hosted on 
NBAIR website. A checklist of  longhorn beetles 
belonging to Cerambycidae, Disteniidae and Vesperidae 
was prepared. A catalogue of  Indian Sphecidae was 
prepared. Diagnostic keys for tribe Dacini of  
Tephritidae and thrips species of  Thripidae were 
developed and published. 

More than 300 identification services were provided 
where 721 species were identified for various state 
agricultural universities and ICAR institutions. Eight 
training programmes were conducted on identification 
of  various groups of  insects and nematodes.

I n  a d d i t i o n ,  p a r a s i t i s a t i o n  e f fi c i e n c y  o f  
trichogrammatids and other parasitic wasps was 
documented. Scanning electron microscopy studies on 
egg chorion structures and lamellar antennal sensillae of  
predominant scarab species were conducted and 
described.

Genomic resources

Sixty-two insect species belonging to five orders 
(Coleoptera, Diptera, Hemiptera, Hymenoptera and 

Lepidoptera) and an acarine species were molecularly 
characterised. Three hundred barcodes were generated 
during the period. 

De novo whole-genome sequencing of  Leucinodes orbonalis 
was completed through Illumina paired-end and mate 
pair libraries by PacBio RS II system and P6C4 
chemistry. The final genome size of  L. orbonalis upon 
hybrid assembly was found to be 826 Mb with an N50 
value of  108 kb. The genome was submitted to 
GenBank (PQWD00000000) as the first draft insect 
genome from India.

Rugose spiralling whitefly, Aleurodicus rugioperculatus, 
collected on coconut and banana in Karnataka, was 
molecularly characterised. The level of  incidence, 
genetic groups and natural enemy complex of  Bemisia 
tabaci was monitored by taking up intensive surveys in 
cotton-growing areas in Andhra Pradesh, Haryana, 
Karnataka, Punjab, Rajasthan and Tamil Nadu. All the 
collected samples were subjected to sequence analyses 
using mitochondrial cyctochrome oxidase I (COI) 
which confirmed the presence of  two putative species, 
Asia I and Asia II.

Different populations of  the brown planthopper, 
Nilaparvata lugens, which were collected on paddy in 
Madhya Pradesh were characterised using COI gene. 
DNA barcoding using partial gene amplification of  COI 
gene has been done for nine species of  thrips, viz. 
Microcephalothrips abdominalis, Scirtothrips dorsalis, Thrips 
florum, Thrips orientalis, Haplothrips sp. and Thrips sp. The 
sequences were submitted to GenBank.  

Subterranean insect pests like scarabaeid beetles, 
termites and collembolans collected from different 
geographic locations were identified morphologically 
and were characterised using molecular tools based on 
ITS and/or COI genes. GenBank accession numbers 
were acquired and barcodes and Barcode Index 
Numbers (BINs) were obtained by submitting the 
sequences of  identified species to BOLD Systems v3. 
Maximum likelihood method based on the Tamura-Nei 
model was used to construct phylogenetic trees. Gamma 
distribution shape parameters and substitution rates 
were used in phylogenetic analysis. Museum specimens 
of  termites dating back to 2010/2013, obtained from 
the Department of  Entomology, University of  
Agricultural Sciences and the Institute of  Wood Science 
and Technology, both in Bengaluru, were characterised 
and identified through a modified procedure of  DNA 
isolation.

Ninety agriculturally important parasitoids, predators 

and other insects were molecularly characterised and 
DNA barcodes were generated based on COI and ITS2 
genes. 

Parapanteles spp. collected from different places in the 
country were characterised using COI gene and 
GenBank accession numbers were obtained for the 
same. Nine populations of  chrysopids collected from 
different states were identified as Chrysoperla zastrowi 
sillemi using COI gene and ITS2 region. Molecular 
characterisation was done for Habrobracon hebetor 
collected in Coimbatore, Megachile anthracina in 
Bengaluru and Paragus serratus in Mandya using COI 
gene. Sphecid wasps were molecularly characterised and 
DNA barcodes were developed for species level 
identification.

In surveys conducted in Gujarat, Maharashtra, 
Telangana and Tamil Nadu to assess the severity of  pink 
bollworm, Pectinophora gossypiella, on cotton, the locule 
damage was observed to range between 44% and 64%. 
Amod, Bharuch (Gujarat) and Rahuri, Ahmednagar 
(Maharashtra) recorded the highest incidence in terms 
of  number of  larvae per boll, while Jolarpet, Vellore 
(Tamil Nadu) recorded the least. The incidence in terms 
of  number of  exit holes per boll ranged between 1.11 
and 1.83. In bioassays conducted with two Bt toxins, 
Cry1Ac and Cry2Ab, against the pest population 
collected from Jolarpet, it was observed that the 
resistance ratio for Cry1Ac was 6.19 and that for 
Cry2Ab was 1.96 in comparison with the laboratory 
susceptible population.

Strain NBAIR-BTAN4 of  Bacillus thuringiensis was 
characterised as a novel isolate capable of  expressing 
crystal proteins toxic to both lepidopteran and 
coleopteran pests. Sequence studies showed that it 
expresses Cry2Ab, Cry1Ac, Cry1Ia and Cry2Aa apart 
from 20 other toxin proteins. The strain was evaluated 
against the lepidopteran pests Helicoverpa armigera and 
Plutella xylostella and the LC  was calculated as 414 and 50

545 ng/ml, respectively. In Holotrichia serrata, it caused 
50% mortality in 15 days of  treatment. A Bt 
fermentation medium amended with molasses and soy 
flour was standardised for fermentation of  NBAIR-
BTG4 and NBAIR-BTAN4 as an innovative 
technology. 

Two detritivorous insects, black soldier fly (Hermetia 
illucens) and scarab beetle (Protaetia sp.), were collected 
and identified using COI gene and GenBank accession 
numbers were obtained. A total of  15 bacteria, mostly 
Bacillus spp., were isolated from H. illucens larvae, 

identified using 16S rDNA sequencing and GenBank 
accession numbers were obtained. 

An interactive mobile app on non-chemical methods for 
management of  arthropod and other pests of  coconut 
was developed.  It gives biocontrol measures for 
rhinoceros beetle, red palm weevil, black-headed 
caterpillar, eriophyid mite, white grub and rodents 
(palm civet and rat). This comes in handy as a ready 
reckoner with photographs and videos about coconut 
pests and their natural enemies.

Six mitochondrial genomes of  EPN were sequenced 
and deposited to NCBI. GenBank accession numbers 
were obtained for Steinernema carpocapsae NBAII Sc05 
(MG875343),  Steiner nema abbasi  NBAII Sa04 
(MG970364), Heterorhabditis bacteriophora NBAII as 
(MH104864) and Heterorhabditis indica NBAII 
(MH119603).

Germplasm conservation and utilisation 

Fergusonina syzygii was found to cause galls in Syzygium 
cumini. These galls were found to be fed upon by a hairy 
caterpillar. Stem gall fly infesting little gourd was 
identified. A parasitoid, Inostemma indicum parasitising 
the gall fly infesting little gourd was redescribed. 

Type II functional response was observed in all stages 
of  Geocoris ochropterus to Helicoverpa armigera eggs. 
Termatophylum orientale was reported for the first time 
from India. 

The major flower visitors of  field bean included 
Xylocopa pubescens, X. fenestrata, Amegilla zonata, 
Hoplonomia westwoodi and Ceratina binghami. Pollination by 
native bees increased the number of  pods set per 
inflorescence and pod weight compared with wind 
pollinated flowers. 

Subterranean nesting behaviour of  the native buzz 
pollinating bee, Hoplonomia westwoodi was studied to 
conserve the bees using artificial trap nests. 

Genetically improved farmed tilapia fish (Oreochromis 
niloticus) fed with the formulated diet of  prepupae of  
black soldier fly, Hermetia illucens, recorded significantly 
high food conversion ratio, per cent weight gain and 
survival rate.

Bioecology of  black soldier fly was studied by rearing it 
on various substrates. A mass rearing protocol for the 
insect was standardised using kitchen/farm wastes, and 
a patentable technology was developed.

Nanoemulsion of  ajowan and thymol exhibited the 
highest level of  repellence of  houseflies. Bacillus 
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Numbers (BINs) were obtained by submitting the 
sequences of  identified species to BOLD Systems v3. 
Maximum likelihood method based on the Tamura-Nei 
model was used to construct phylogenetic trees. Gamma 
distribution shape parameters and substitution rates 
were used in phylogenetic analysis. Museum specimens 
of  termites dating back to 2010/2013, obtained from 
the Department of  Entomology, University of  
Agricultural Sciences and the Institute of  Wood Science 
and Technology, both in Bengaluru, were characterised 
and identified through a modified procedure of  DNA 
isolation.

Ninety agriculturally important parasitoids, predators 

and other insects were molecularly characterised and 
DNA barcodes were generated based on COI and ITS2 
genes. 

Parapanteles spp. collected from different places in the 
country were characterised using COI gene and 
GenBank accession numbers were obtained for the 
same. Nine populations of  chrysopids collected from 
different states were identified as Chrysoperla zastrowi 
sillemi using COI gene and ITS2 region. Molecular 
characterisation was done for Habrobracon hebetor 
collected in Coimbatore, Megachile anthracina in 
Bengaluru and Paragus serratus in Mandya using COI 
gene. Sphecid wasps were molecularly characterised and 
DNA barcodes were developed for species level 
identification.

In surveys conducted in Gujarat, Maharashtra, 
Telangana and Tamil Nadu to assess the severity of  pink 
bollworm, Pectinophora gossypiella, on cotton, the locule 
damage was observed to range between 44% and 64%. 
Amod, Bharuch (Gujarat) and Rahuri, Ahmednagar 
(Maharashtra) recorded the highest incidence in terms 
of  number of  larvae per boll, while Jolarpet, Vellore 
(Tamil Nadu) recorded the least. The incidence in terms 
of  number of  exit holes per boll ranged between 1.11 
and 1.83. In bioassays conducted with two Bt toxins, 
Cry1Ac and Cry2Ab, against the pest population 
collected from Jolarpet, it was observed that the 
resistance ratio for Cry1Ac was 6.19 and that for 
Cry2Ab was 1.96 in comparison with the laboratory 
susceptible population.

Strain NBAIR-BTAN4 of  Bacillus thuringiensis was 
characterised as a novel isolate capable of  expressing 
crystal proteins toxic to both lepidopteran and 
coleopteran pests. Sequence studies showed that it 
expresses Cry2Ab, Cry1Ac, Cry1Ia and Cry2Aa apart 
from 20 other toxin proteins. The strain was evaluated 
against the lepidopteran pests Helicoverpa armigera and 
Plutella xylostella and the LC  was calculated as 414 and 50

545 ng/ml, respectively. In Holotrichia serrata, it caused 
50% mortality in 15 days of  treatment. A Bt 
fermentation medium amended with molasses and soy 
flour was standardised for fermentation of  NBAIR-
BTG4 and NBAIR-BTAN4 as an innovative 
technology. 

Two detritivorous insects, black soldier fly (Hermetia 
illucens) and scarab beetle (Protaetia sp.), were collected 
and identified using COI gene and GenBank accession 
numbers were obtained. A total of  15 bacteria, mostly 
Bacillus spp., were isolated from H. illucens larvae, 

identified using 16S rDNA sequencing and GenBank 
accession numbers were obtained. 

An interactive mobile app on non-chemical methods for 
management of  arthropod and other pests of  coconut 
was developed.  It gives biocontrol measures for 
rhinoceros beetle, red palm weevil, black-headed 
caterpillar, eriophyid mite, white grub and rodents 
(palm civet and rat). This comes in handy as a ready 
reckoner with photographs and videos about coconut 
pests and their natural enemies.

Six mitochondrial genomes of  EPN were sequenced 
and deposited to NCBI. GenBank accession numbers 
were obtained for Steinernema carpocapsae NBAII Sc05 
(MG875343),  Steiner nema abbasi  NBAII Sa04 
(MG970364), Heterorhabditis bacteriophora NBAII as 
(MH104864) and Heterorhabditis indica NBAII 
(MH119603).

Germplasm conservation and utilisation 

Fergusonina syzygii was found to cause galls in Syzygium 
cumini. These galls were found to be fed upon by a hairy 
caterpillar. Stem gall fly infesting little gourd was 
identified. A parasitoid, Inostemma indicum parasitising 
the gall fly infesting little gourd was redescribed. 

Type II functional response was observed in all stages 
of  Geocoris ochropterus to Helicoverpa armigera eggs. 
Termatophylum orientale was reported for the first time 
from India. 

The major flower visitors of  field bean included 
Xylocopa pubescens, X. fenestrata, Amegilla zonata, 
Hoplonomia westwoodi and Ceratina binghami. Pollination by 
native bees increased the number of  pods set per 
inflorescence and pod weight compared with wind 
pollinated flowers. 

Subterranean nesting behaviour of  the native buzz 
pollinating bee, Hoplonomia westwoodi was studied to 
conserve the bees using artificial trap nests. 

Genetically improved farmed tilapia fish (Oreochromis 
niloticus) fed with the formulated diet of  prepupae of  
black soldier fly, Hermetia illucens, recorded significantly 
high food conversion ratio, per cent weight gain and 
survival rate.

Bioecology of  black soldier fly was studied by rearing it 
on various substrates. A mass rearing protocol for the 
insect was standardised using kitchen/farm wastes, and 
a patentable technology was developed.

Nanoemulsion of  ajowan and thymol exhibited the 
highest level of  repellence of  houseflies. Bacillus 
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thuringiensis var. israeliensis (VLC1) causing cent per cent 
mortality of  mosquito larvae at the lowest dosage (1 
ppm) was isolated and characterised. Two pupal 
parasitoids, Nasoniavitripennis and Spalangia sp., were 
identified and their mass production protocols were 
standardised. 

Probes were synthesised for rapid detection of  
HearNPV, SpliNPV (Spodoptera litura) and SpobNPV. 
Quantitative estimations of  endogenous oxalate were 
achieved in more than 25 different agricultural crops 
using a rhodamine-based in situ-formed metal complex. 
A low cost urea sensor with hydrogen bonding 
facilitated quenching of  molecular emission was 
developed. A pheromone detector for early detection of  
pheromones was invented which could measure 
pheromone mass as low as attograms.

In studies on nuclear polyhedrosis viruses, Mythimna 
separata NPV (MyseNPV) and Euproctis chrysorrhoea NPV 
(EuchNPV) were isolated from diseased larvae of  their 
respective hosts, i.e. rice armyworm and apple brown-
tail moth. Under scanning electron microscope, 
occlusion bodies of  both viruses appeared as irregular 
and tetrahedral in shape. Granuloviruses (GVs) were 
isolated from diseased larvae of  Chilo infescatellus (early 
shoot borer) and C. sacchariphagus indicus (internode 
borer), the pests of  sugarcane. Granulosis viruses of  
sugarcane borers were granular in shape, measuring 259 
× 249 nm. Both HearNPV and SpobNPV performed 
better under field conditions and were found effective in 
reducing pod borer and Bihar hairy caterpillar on 
chickpea and jute, respectively. 

Isolates of  Beauveria bassiana (NBAIR-Bb-5a) and 
Metarhizium anisopliae (NBAIR-Ma-4 and NBAIR-Ma-
35) caused 77–89% mortality of  the diamondback 
moth, Plutella xylostella, in laboratory bioassays. 
Protocols for endophytic establishment of  promising 
entomopathogenic fungal isolates like NBAIR-Bb5a, 
NBAIR-Bb-45, NBAIR-Ma-4 and NBAIR-Ma-35 in 
cabbage leaves through foliar spray of  oil formulations 
were standardised. The endophytic isolates showed 
70–77% mortality of  P. xylostella larvae 15 days after 
treatment and 14–55% mortality 30 days after treatment 
in leaf  bioassay tests. 

Groundnut bud necrosis virus was isolated from 
tomato, detected using RT-PCR and maintained on 
cowpea cv C-152. The plant growth-promoting 
rhizobacterium Pseudomonas fluorescens NBAIR-PfDWD 
was effectively used to manage Frankliniella schultzei.

For the first time in India, plant-feeding phytoseiid mites 

were investigated. Mass production protocols were 
developed and standardised for Tyrophagus putrescentiae, 
the mould mite or copra mite, and for a Lardoglyphus sp. 
The phytoseiid mite, Neoseiulus indicus, was successfully 
used against the phalaenopsis mite, Tenuipalpus pacificus, 
an invasive pest of  orchids. 

Surveys for whiteflies were carried out in different 
agricultural, horticultural and landscape-based 
ecosystems in seven states to understand the species 
diversity and dominance. Most of  the specimens were 
morphologically identified as Bemisia tabaci, Aleurodicus 
rugioperculatus, A. dispersus and Aleurotrachelus trachoides. 
Infestation of A. rugioperculatus was found to have 
declined from 60.5% to 15.8% egg spirals per 
leaflet/leaf. Encarsia guadeloupae was the only major 
natural enemy encountered on the RSW, causing 82.6% 
parasitism in December 2017.

In vitro studies with entomopathogenic nematodes 
(EPNs) indicated that bacterial symbionts, age of  
juveniles, foraging habit, insect host, insect eggs and 
viability of  insect eggs and larvae were functional 
factors for infectivity. Field trial indicated that mulching 
had an additive effect in controlling the damage due to 
ash weevil grubs and cumulative effect in enhancing the 
yield by 16–20% over control. Field studies to evaluate 
the efficacy of  EPN species and to determine their 
respective LD values against white grubs in turmeric, 50 

soybean and groundnut indicated that Heterorhabditis 
indica performed better than H. bacteriophora and S. 
abbasi. Their LD  values for field efficacy in terms of  50

dose per ha ranged between 1.5 and 2.5 billion IJs/ha. 
Integrated approach of  dislodging mustard sawfly 

5 
larvae and application of  EPN formulations at 10 IJs 

2per m  reduced infestation of  mustard sawfly in radish. 
5Heterorhabditis indica (@ 3.5 x 10  IJ/palm) was found to 

cause significant per cent mortality of  larvae of  white 
grub, Leucopholis lepidophora infesting arecanut. A long-
term storage method of  placing the infective juveniles 
in a mixture sterilised sandy soil and coir pith (2:1) was 
developed. 

All-India Coordinated Research Project on 
Biological Control of  Crop Pests

Biodiversity of  biocontrol agents in various agro-
ecological zones

Spiders were abundant on cotton, with Neoscona theisi as 
the most predominant species (72.1%) followed by 
Tetragnatha javana (14.3%) in Anand. In rice, coccinellids 
were abundant, with Micraspis discolor as the most 
predominant species. 

Predators like Coccinella undecimpunctata, Priscibrumus 
uropygialis, Chilocorus infernalis, C. septempunctata, Scymnus 
sp. and Chrysoperla zastrowi sillemi were recorded on 
apple. Natural parasitisation of  apple San Jose scale to 
the extent of  16–20% by Encarsia perniciosi and Aphytis 
proclia was recorded. Coccinella undecimpunctata recorded 
for the first time on apricot in Kargil.

Parasitoids of  coccinellid insects like Dinocalpus 
coccinellae and Pediobius foveolatus parasitising Coccinella 
septempunctata and Megalocaria dilatata were recorded in 
Nauni. Natural enemies like Nesidiocoris tenuis, 
Neochrysocharis formosa, Diglyphus sp. and Quadrastichus 
plaquoi were recorded from Tuta absoluta, greenhouse 
whitefly, serpentine leaf  miner and phytophagous mites 
infesting vegetables.

Parasitisation of  rugose spiralling whitefly by E. 
guadeloupae was observed on coconut. Predators like 
Cryptolaemus montrouzieri, C.z. sillemi and Mallada sp. were 
recorded on sucking insects infesting tapioca, papaya, 
brinjal, okra, curry leaf  and coconut. Dipha aphidivora 
and Micromus igorotus were found associated with the 
sugarcane woolly aphid in Tamil Nadu.

Surveillance for invasive alien pests

Incidence of  T. absoluta and Paracoccus marginatus was 
observed in Gujarat. T. absoluta was observed in 
Himachal Pradesh. Two mealybugs, Pseudococcus 
jackbeardsleyi and P. marginatus, were recorded on custard 
apple and papaya, respectively, in Pune region. Lower to 
higher incidence of  papaya mealybug was noticed in 
Tamil Nadu. Widespread occurrence of  the papaya 
mealybug parasitoid, Acerophagus papayae, was noticed in 
most of  the districts in Tamil Nadu. Other natural 
predators such as Cryptolaemus montrouzieri, Spalgius epius 
and Mallada igorotus were also noted.

Surveillance for rugose whitefly and its natural 
enemies on coconut 

Rugose spiralling whitefly (RSW) was observed on 
coconut and oil palm in East Godavari, West Godavari 
and Srikakulam districts of  Andhra Pradesh. The 
preferred hosts were coconut, oil palm and custard 
apple.

Less than 25% incidence of  RSW was observed in 
newer areas like Dindigul, Thanjavur, Pudukottai and 
Tiruvarur districts of  Tamil Nadu. Natural enemies like 
Encarsia sp., C. z. sillemi, Mallada sp. and Cryptolaemus 
montrouzieri were observed on infested leaflets in Tamil 
Nadu.

Parasitisation by E. guadeloupae was found to be 10–54% 

during 2017 with the highest parasitisation recorded 
during December (93.3%) and January (92%) in Kerala.

RSW was noticed to have spread in Kerala (Palakkad, 
Malappuram, Thrissur, Idukki, Kozhikode, Kannur, 
Ernakulam, Kasaragod, Pathanamthitta, Alappuzha, 
Kollam and Thiruvananthapuram), Tamil Nadu 
(Pollachi, Pattukottai, Tiruppur, Thanjavur, Theni, 
Marthandam), Andhra Pradesh (Kadiyam, East 
Godavari – Damalacheruvu, Pottilanka, West Godavari 
– Kalavalapalli, Chikkala and Kakinada), Karnataka 
(Udupi, Mulki, Sullia, Mangaluru, Dharwad) and Goa 
(Colva beach) with over 20 adult whiteflies per infested 
leaflet.

Pest outbreaks 

During November 2017, severe pink bollworm damage 
was recorded at several places in Anand district of  
Gujarat.

Nalbari, Bongaigaon, Allengmora and Dergaon taluks 
of  Jorhat district in Assam witnessed severe swarming 
caterpillar damage during August–September 2017. 
Severe diamondback moth incidence on cabbage was 
reported at Allengmora and Teok Boloma villages of  
Jorhat district during March 2018.

Severe early shoot borer incidence (> 50 %) was 
observed in the sugarcane ratoon crop during July 2017 
at  Ravikamatam, Narsipatnam, Kotavurat la , 
D e va r a p a l l i  a n d  C h o d ava r a m  m a n d a l s  i n 
Visakhapatnam district of  Andhra Pradesh.

Severe infestation of  leaf  folder and yellow stem borer 
(35–40%) was observed in rice during August 2017 and 
February 2018 in Ramnagar in Uttarakhand.

Coconut plantations at several villages in Kadiyam and 
Chagallu mandals in Andhra Pradesh were severely 
infested with RSW. High infestation of  RSW was 
observed also in oil palm plantations during December 
2017.

Severe incidence of  brown planthopper at Akalapur in 
Sorada block of  Ganjam district in Odisha was reported 
during July and October 2017.

Tuta absoluta was reported for the first time in Punjab 
from Patiala and Ludhiana districts in in July 2017.

Severe incidence of  diamondback moth on cabbage was 
reported in Bogam in Budgam district of  Jammu and 
Kashmir during July–October 2017.

Severe infestation of  RSW was observed in Pollachi 
taluk of  Coimbatore district and Udumalpet taluk of  
Tiruppur district between June and October 2017. 
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thuringiensis var. israeliensis (VLC1) causing cent per cent 
mortality of  mosquito larvae at the lowest dosage (1 
ppm) was isolated and characterised. Two pupal 
parasitoids, Nasoniavitripennis and Spalangia sp., were 
identified and their mass production protocols were 
standardised. 

Probes were synthesised for rapid detection of  
HearNPV, SpliNPV (Spodoptera litura) and SpobNPV. 
Quantitative estimations of  endogenous oxalate were 
achieved in more than 25 different agricultural crops 
using a rhodamine-based in situ-formed metal complex. 
A low cost urea sensor with hydrogen bonding 
facilitated quenching of  molecular emission was 
developed. A pheromone detector for early detection of  
pheromones was invented which could measure 
pheromone mass as low as attograms.

In studies on nuclear polyhedrosis viruses, Mythimna 
separata NPV (MyseNPV) and Euproctis chrysorrhoea NPV 
(EuchNPV) were isolated from diseased larvae of  their 
respective hosts, i.e. rice armyworm and apple brown-
tail moth. Under scanning electron microscope, 
occlusion bodies of  both viruses appeared as irregular 
and tetrahedral in shape. Granuloviruses (GVs) were 
isolated from diseased larvae of  Chilo infescatellus (early 
shoot borer) and C. sacchariphagus indicus (internode 
borer), the pests of  sugarcane. Granulosis viruses of  
sugarcane borers were granular in shape, measuring 259 
× 249 nm. Both HearNPV and SpobNPV performed 
better under field conditions and were found effective in 
reducing pod borer and Bihar hairy caterpillar on 
chickpea and jute, respectively. 

Isolates of  Beauveria bassiana (NBAIR-Bb-5a) and 
Metarhizium anisopliae (NBAIR-Ma-4 and NBAIR-Ma-
35) caused 77–89% mortality of  the diamondback 
moth, Plutella xylostella, in laboratory bioassays. 
Protocols for endophytic establishment of  promising 
entomopathogenic fungal isolates like NBAIR-Bb5a, 
NBAIR-Bb-45, NBAIR-Ma-4 and NBAIR-Ma-35 in 
cabbage leaves through foliar spray of  oil formulations 
were standardised. The endophytic isolates showed 
70–77% mortality of  P. xylostella larvae 15 days after 
treatment and 14–55% mortality 30 days after treatment 
in leaf  bioassay tests. 

Groundnut bud necrosis virus was isolated from 
tomato, detected using RT-PCR and maintained on 
cowpea cv C-152. The plant growth-promoting 
rhizobacterium Pseudomonas fluorescens NBAIR-PfDWD 
was effectively used to manage Frankliniella schultzei.

For the first time in India, plant-feeding phytoseiid mites 

were investigated. Mass production protocols were 
developed and standardised for Tyrophagus putrescentiae, 
the mould mite or copra mite, and for a Lardoglyphus sp. 
The phytoseiid mite, Neoseiulus indicus, was successfully 
used against the phalaenopsis mite, Tenuipalpus pacificus, 
an invasive pest of  orchids. 

Surveys for whiteflies were carried out in different 
agricultural, horticultural and landscape-based 
ecosystems in seven states to understand the species 
diversity and dominance. Most of  the specimens were 
morphologically identified as Bemisia tabaci, Aleurodicus 
rugioperculatus, A. dispersus and Aleurotrachelus trachoides. 
Infestation of A. rugioperculatus was found to have 
declined from 60.5% to 15.8% egg spirals per 
leaflet/leaf. Encarsia guadeloupae was the only major 
natural enemy encountered on the RSW, causing 82.6% 
parasitism in December 2017.

In vitro studies with entomopathogenic nematodes 
(EPNs) indicated that bacterial symbionts, age of  
juveniles, foraging habit, insect host, insect eggs and 
viability of  insect eggs and larvae were functional 
factors for infectivity. Field trial indicated that mulching 
had an additive effect in controlling the damage due to 
ash weevil grubs and cumulative effect in enhancing the 
yield by 16–20% over control. Field studies to evaluate 
the efficacy of  EPN species and to determine their 
respective LD values against white grubs in turmeric, 50 

soybean and groundnut indicated that Heterorhabditis 
indica performed better than H. bacteriophora and S. 
abbasi. Their LD  values for field efficacy in terms of  50

dose per ha ranged between 1.5 and 2.5 billion IJs/ha. 
Integrated approach of  dislodging mustard sawfly 

5 
larvae and application of  EPN formulations at 10 IJs 

2per m  reduced infestation of  mustard sawfly in radish. 
5Heterorhabditis indica (@ 3.5 x 10  IJ/palm) was found to 

cause significant per cent mortality of  larvae of  white 
grub, Leucopholis lepidophora infesting arecanut. A long-
term storage method of  placing the infective juveniles 
in a mixture sterilised sandy soil and coir pith (2:1) was 
developed. 

All-India Coordinated Research Project on 
Biological Control of  Crop Pests

Biodiversity of  biocontrol agents in various agro-
ecological zones

Spiders were abundant on cotton, with Neoscona theisi as 
the most predominant species (72.1%) followed by 
Tetragnatha javana (14.3%) in Anand. In rice, coccinellids 
were abundant, with Micraspis discolor as the most 
predominant species. 

Predators like Coccinella undecimpunctata, Priscibrumus 
uropygialis, Chilocorus infernalis, C. septempunctata, Scymnus 
sp. and Chrysoperla zastrowi sillemi were recorded on 
apple. Natural parasitisation of  apple San Jose scale to 
the extent of  16–20% by Encarsia perniciosi and Aphytis 
proclia was recorded. Coccinella undecimpunctata recorded 
for the first time on apricot in Kargil.

Parasitoids of  coccinellid insects like Dinocalpus 
coccinellae and Pediobius foveolatus parasitising Coccinella 
septempunctata and Megalocaria dilatata were recorded in 
Nauni. Natural enemies like Nesidiocoris tenuis, 
Neochrysocharis formosa, Diglyphus sp. and Quadrastichus 
plaquoi were recorded from Tuta absoluta, greenhouse 
whitefly, serpentine leaf  miner and phytophagous mites 
infesting vegetables.

Parasitisation of  rugose spiralling whitefly by E. 
guadeloupae was observed on coconut. Predators like 
Cryptolaemus montrouzieri, C.z. sillemi and Mallada sp. were 
recorded on sucking insects infesting tapioca, papaya, 
brinjal, okra, curry leaf  and coconut. Dipha aphidivora 
and Micromus igorotus were found associated with the 
sugarcane woolly aphid in Tamil Nadu.

Surveillance for invasive alien pests

Incidence of  T. absoluta and Paracoccus marginatus was 
observed in Gujarat. T. absoluta was observed in 
Himachal Pradesh. Two mealybugs, Pseudococcus 
jackbeardsleyi and P. marginatus, were recorded on custard 
apple and papaya, respectively, in Pune region. Lower to 
higher incidence of  papaya mealybug was noticed in 
Tamil Nadu. Widespread occurrence of  the papaya 
mealybug parasitoid, Acerophagus papayae, was noticed in 
most of  the districts in Tamil Nadu. Other natural 
predators such as Cryptolaemus montrouzieri, Spalgius epius 
and Mallada igorotus were also noted.

Surveillance for rugose whitefly and its natural 
enemies on coconut 

Rugose spiralling whitefly (RSW) was observed on 
coconut and oil palm in East Godavari, West Godavari 
and Srikakulam districts of  Andhra Pradesh. The 
preferred hosts were coconut, oil palm and custard 
apple.

Less than 25% incidence of  RSW was observed in 
newer areas like Dindigul, Thanjavur, Pudukottai and 
Tiruvarur districts of  Tamil Nadu. Natural enemies like 
Encarsia sp., C. z. sillemi, Mallada sp. and Cryptolaemus 
montrouzieri were observed on infested leaflets in Tamil 
Nadu.

Parasitisation by E. guadeloupae was found to be 10–54% 

during 2017 with the highest parasitisation recorded 
during December (93.3%) and January (92%) in Kerala.

RSW was noticed to have spread in Kerala (Palakkad, 
Malappuram, Thrissur, Idukki, Kozhikode, Kannur, 
Ernakulam, Kasaragod, Pathanamthitta, Alappuzha, 
Kollam and Thiruvananthapuram), Tamil Nadu 
(Pollachi, Pattukottai, Tiruppur, Thanjavur, Theni, 
Marthandam), Andhra Pradesh (Kadiyam, East 
Godavari – Damalacheruvu, Pottilanka, West Godavari 
– Kalavalapalli, Chikkala and Kakinada), Karnataka 
(Udupi, Mulki, Sullia, Mangaluru, Dharwad) and Goa 
(Colva beach) with over 20 adult whiteflies per infested 
leaflet.

Pest outbreaks 

During November 2017, severe pink bollworm damage 
was recorded at several places in Anand district of  
Gujarat.

Nalbari, Bongaigaon, Allengmora and Dergaon taluks 
of  Jorhat district in Assam witnessed severe swarming 
caterpillar damage during August–September 2017. 
Severe diamondback moth incidence on cabbage was 
reported at Allengmora and Teok Boloma villages of  
Jorhat district during March 2018.

Severe early shoot borer incidence (> 50 %) was 
observed in the sugarcane ratoon crop during July 2017 
at  Ravikamatam, Narsipatnam, Kotavurat la , 
D e va r a p a l l i  a n d  C h o d ava r a m  m a n d a l s  i n 
Visakhapatnam district of  Andhra Pradesh.

Severe infestation of  leaf  folder and yellow stem borer 
(35–40%) was observed in rice during August 2017 and 
February 2018 in Ramnagar in Uttarakhand.

Coconut plantations at several villages in Kadiyam and 
Chagallu mandals in Andhra Pradesh were severely 
infested with RSW. High infestation of  RSW was 
observed also in oil palm plantations during December 
2017.

Severe incidence of  brown planthopper at Akalapur in 
Sorada block of  Ganjam district in Odisha was reported 
during July and October 2017.

Tuta absoluta was reported for the first time in Punjab 
from Patiala and Ludhiana districts in in July 2017.

Severe incidence of  diamondback moth on cabbage was 
reported in Bogam in Budgam district of  Jammu and 
Kashmir during July–October 2017.

Severe infestation of  RSW was observed in Pollachi 
taluk of  Coimbatore district and Udumalpet taluk of  
Tiruppur district between June and October 2017. 
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During November 2017, severe pink bollworm 
incidence was observed on cotton at several villages in 
Raichur, Jewargi and Kalaburagi areas in Karnataka.

Biological control of  plant diseases

Three bioagents, viz. PBAT-3, Psf-2 and Th-14 were 
found effective in reducing sheath blight and brown 
spot, which resulted in increased yield in rice. Minimum 
incidence of  brown spot was recorded with NBAIR-2 
(47.5%) isolate, which was on a par with that of  Psf-2 
(50.9%) and NBAIR-1 (50.9%). Maximum seed 
germination was recorded in chickpea (cv. PG-186) 
treated with NBAIR-1-Th. 

Biological control of  sugarcane pests

Plants treated with Heterorhabditis indica recorded the 
least plant damage by white grubs (79.9%) with 39.1% 
yield increase over the untreated control in sugarcane.

Biological control of  cotton pests
8Spraying of  Lecanicillum lecanii (10  conidia/g) at the rate 

of  5 g/litre thrice resulted in the lowest population of  
aphids (6.68), leafhoppers (2.48), thrips (2.82) and 
whiteflies (1.81) compared with the untreated control. 
Yield of  cotton sprayed with L. lecanii (17.85 q/ha) was 
statistically on a par with chemical control using 0.05% 
of  dimethoate (18.50 q/ha) in Maharashtra. 

Biological control of  rice pests

Leaf  folder and stem borer damage was recorded to be 
lowest in plants treated with Beauveria bassiana (78.5%) 
and Metarhiz ium anisopliae (39%), respectively. 
Biointensive pest management (BIPM) practices 
recorded the lowest population of  hoppers (89.8%) and 
highest yield.

Biological control of  maize pests

Release of  Trichogramma chilonis reduced the percentage of  
dead hearts in maize. The BIPM module consisting of  
release of  T. chilonis recorded the lower leaf  injury rating, 
lower percentage of  dead hearts and higher yield (21.5 
q/ha) in comparison with farmers' practice (18.5 q/ha) in 
Udaipur.

Biological control of  pests of  pulses

Spray of  NBAII-BTG4 at the rate of  2% significantly 
reduced the larval population with minimum pod 
damage (10.2%) by Maruca vitrata and Exelastis atomosa 
and was found on a par with the chemical control, 
flubendiamide (8.4%). 

Biological control of  pests of  tropical fruit crops

Spraying of  Metarhizium anisopliae (0.5 %) at the rate of  5 

g/litre and Beauveria bassiana ITCC 6063 at the rate of 20 
g/litre recorded significant reduction in the damage by 
hoppers and webber (Orthaga sp.) on mango. Zero 
incidence of  papaya mealybug was observed within 
three months of  release of  A. papayae, but the pest flared 
up after March in the unreleased plots of  papaya.

Biological control of  pests of  temperate fruit crops

A module consisting of  release of  T. cacoeciae at the rate 
of  2.5 lakh/ha (4 releases/season), trunk banding, 
pheromone trapping, disposal of  infested fruits and 
spraying of  Heterorhabditis pakistanensis (NBAIR) 
resulted in 48.2% reduction in damage by the codling 
moth, Cydia pomonella on apple. M. anisopliae treatment 
resulted in 71.1–82.2% mortality of  root grubs in apple 
in Solan.

Biological control of  pests of  plantation crops

Liquid formulation of  coleopteran-specific Bacillus 
thuringiensis BTAN4 has found to have caused maximum 
mortality (36%) in the grubs of  coconut red palm weevil 
10 days after treatment. Liquid formulations of  4Aa1 
and BTAN4 recorded a maximum of  30% and 14% 
mortality of  rhinoceros grubs, respectively, at 10 days 
after treatment.

Biological control of  pests of  vegetables

Tomato

Fruit damage by H. armigera (5.2%) and T. absoluta 
(5.3%) was found to be the lowest in the BIPM plots 
than in the control plot in Tamil Nadu. Per leaf, the 
lowest numbers of  whitefly (0.27), aphid (0.20), 
leafhopper (0.23) and leaf  miner (0.97) were recorded in 
the BIPM plot in Varanasi. The larval population was 
significantly low (2.2 larvae/10 plants) in the BIPM plot 
in Maharashtra.

Brinjal 

Both shoot damage (3.6%) and the number of  damaged 
fruits (0.46/plant) were found to be significantly lower 
in the BIPM plot with the benefit-cost ratio (BCR) of  
1:7.6 in Tamil Nadu. Lower fruit damage (44.9%), 
higher yield (13.8 t/ha) and higher BCR (1:2.3) were 
obtained through the BIPM package. The fruit damage, 
yield and BCR in farmers' practice were 52.7%, 12.6 
t/ha and 1:0.8, respectively in Odisha.

Okra

Three releases of  Trichogramma at the rate of  50,000/ha 
significantly reduced the fruit damage by the spotted 
bollworm, Earias vitella, with a yield of  9.7t/ha which 
was found on a par with that of  chemical control in 

Tamil Nadu. Spraying of  Bt at the rate of  1 kg/ha 
reduced shoot infestation by E. vitella to 6.3% and fruit 
damage to 11.6% in Maharashtra. 

Cabbage

The larval population of  Plutella xylostella was found to 
be significantly lower in BIPM plots (0.84 larvae/plant) 
after three rounds of  spray of  Bt (NBAII BtG4) than 
that of  chemical control plot (2.26 larvae/plant) and 
control plot (8.88 larvae/plant) in Tamil Nadu. The 
mean number of  holes on cabbage leaves (2.21 
holes/plant) was significantly lower in biocontrol-based 
management practices with head damage of  7% 

compared with that of  farmers' practices (32.2%) in 
Bengaluru.

Biological control of  oilseed crop pests
8 Lecanicillium lecanii (10 spores/g) applied at the rate of  

2.5 kg/ha was found to be significantly superior in 
reducing the aphid population of  mustard in Odisha.

Biological control of  polyhouse crop pests
8 9Beauveria bassiana 1% (10  spores/ml and 10  spores/ml) 

8 9and Lecanicillium lecanii 1% (10  spores/ml and 10  
spores/ml) were effective in reducing aphid population 
in Kumarakom.
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3. INTRODUCTION

The National Bureau of  Agricultural Insect Resources 
(NBAIR) came into existence on 9 October 2014.  
Insects not only constitute the bulk of  living organisms 
in our world but also render a host of  ecosystem 
services like pollination, natural pest control, recycling 
of  organic matter and so on. Not confined to any one 
ecosystem they move between them forming the glue  
—  in Daniel Janzen’s apt terminology — that holds all 
ecosystems together.  Consequently it is not only insects 
in agricultural ecosystems, insects everywhere within 
the confines our national boundary that are subjects for 
study.  It is only with the knowledge of  the insect fauna 
in agricultural and adjacent ecosystems that we can 
formulate management strategies to ensure the 
productivity and sustainability of  our agricultural 
systems.

This shifting perspective on insects in agriculture has 
been mirrored in the evolution of  this bureau.  When 
the possibility of  using insects instead of  harmful 
chemicals for the management of  insect pests in 
agriculture was realised, the Indian Council of  
Agricultural Research (ICAR) initiated the All-India 
Coordinated Research Project (AICRP) on Biological 
Control of  Crop Pests and Weeds in 1977.  

Though initially funded by the Department of  Science 
and Technology, Government of  India, ICAR began 
extending full financial support to the programme from 
1979. To further strengthen research on biological 
control the centre was upgraded to the Project 
Directorate of  Biological Control on 19 October 1993.  
With the growing realisation that effective biological 
control was predicated on sound taxonomic and 
ecological knowledge the National Bureau of  
Agriculturally Important Insects was created on 29 June 
2009. NBAIR was subsequently established to 
document the vast insect resources to enable studies on 
their multifarious roles in the agroecosystems of  our 
country.

Organisational set-up

Research is undertaken in the Divisions of  Germplasm 
Collection and Characterisation, Division of  Genomic 
Resources and Division of  Germplasm Conservation 
and Utilisation. Research on microbial biocontrol is 
addressed under the AICRP on Biocontrol. The 
organogram is given on page 16.

Mandate

ICAR–NATIONAL BUREAU OF 
AGRICULTURAL INSECT RESOURCES

To ac t  a s  a  noda l  ag ency  fo r  co l l e c t ion , 
characterisation, documentation, conservation, 
exchange, research and utilisation of  agriculturally 
important insect resources (including mites, spiders 
and related arthropods) for sustainable agriculture.

Capacity building, dissemination of  technologies and 
forging linkages with stakeholders.

On-farm validation of  biocontrol strategies, forging 
linkages with commodity-based crop research 
institutes, AICRP/ AINP and capacity building.

AICRP ON BIOLOGICAL CONTROL 
OF CROP PESTS

Promotion of  biological control as a component of  
integrated pest and disease management in agricultural 
and horticultural crops for sustainable crop 
production.

Demonstration of  usefulness of  biocontrol in IPM in 
farmers’ fields.

Notable achievements of  the past

Basic research 

*  Insects in Indian agroecosystems is hosted on the 
NBAIR website (www.nbair.res.in/insectpests/ 
index.php). It includes pests of  crops and other 
common insects from Indian agroecosystems. 
About a thousand species with 6,247 colour 
photographs are for viewing and study on the site.

*  An ever-expanding image gallery of  agriculturally 
important insects is hosted on NBAIR's website 
with hundreds of  species of  insects and over 
10,000 images. The USDA and Colorado State 
University feature this on their site 'ID source' 
along with another website 'Featured Insects'. This 
has 410 species and 2,322 images as of  now.

*  Factsheets, diagnostics and illustrations on Indian 
Mymaridae, Chalcididae, Aphelinidae and 
Pteromalidae have been developed and hosted on 
the NBAIR website.

*  Webpage on Aphids of  Karnataka has been 
constructed and hosted on the NBAIR website.
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Organogram

IIHR-BENGALURU

*  A website featuring biocontrol introductions to 
India (www.nbair.res.in/introductions/insects/ 
index.htm) has also been hosted on the NBAIR 
website. 

*  Anagyrus amnestos, a potential parasitoid of  the 
invasive Madeira mealybug was described. 

*  Twelve new species of  Platygasteroidea were 
described. 

*  Five new species of  Scelionidae, viz. Oethecoctonus 
suryaseni, Pardoteleia flava, Microthoron bloomsdalensis, 
M. shompen and Nyleta onge were described. Four new 
species of  parasitic Hymenoptera, viz. Crinibracon 
chromusae, Tanaostigma indica, Cotesia trabalae and 
Agiommatus thyrsisae, were described. Pulvinaria 
urbicola, a soft scale, was redescribed.

*  A new species of  Pentatomidae, Brachycoris tralucidus 
is described from India. Three new species of  fruit 
flies were described: Bactrocera (Calodacus) chettalli, B. 
(C.) harrietensis infesting fruits of  Spondias pinnata 
(Anacardiaceae) and Gastrozona nigrifemur infesting 
sprouts of  Dendrocalamus strictus (Poaceae).

*  A new terebrantian thrips species, Thrips laurencei, 
from flowers of  Hydrangea macrophylla was 
described.

*  A checklist for Indian species of  longhorn beetles 
was prepared which consisted of  1,555 longhorn 
beetles classified under 72 tribes,447 genera and 
seven subfamilies of  Cerambycidae, Vesperidae 
and Disteniidae.

* Heterorhabditis pakistanense and Steinernema huense 
were reported for the first time from India.

 *  Morphology, host records and molecular 
phylogenetic analyses were integrated to generate 
boundaries between species/species groups of  the 
genus Glyptapanteles. 

*  The identity of  the insect from insect fragments 
found in a pharmaceutical package was established 
by employing mitochondrial cytochrome oxidase 
subunit 1 gene. The insect was found to be Pollenia 
rudis (Fabricius 1794) (Diptera: Calliphoridae). 

*  Insecticide resistance gene database (IRGD) for key 
pests has been developed in MySQL as back end 
and PHP as front-end. It contains 851 sequences 
for different pests. 

*  A rapid and accurate identification of  the new 
invasive rugose spiralling whitefly, Aleurodicus 

rugioperculatus and its indigenous aphelinid 
parasitoid, Encarsia guadeloupae, was done using COI 
gene. Molecular analysis of  31 populations of  
whitefly, Bemisia tabaci using ITS2 and COI regions 
revealed the presence of  two putative genetic 
groups Asia1 and AsiaII1.

*  Barcoding of  13 species of  Parapanteles was 
examined utilising a wingless gene region (wg) as a 
marker for molecular systematics.

*  De-novo whole genome sequencing of  brinjal 
shoot and fruit borer, Leucinodes orbonalis, has been 
done through Illumina paired end and mate pair 
libraries by HiSeq 2500 IT upgrade system and Pac-
Bio 20KB CCS library by RSII system and P6C4 
chemistry.

*  The transcriptome of  susceptible and resistant 
strains of  the diamondback moth, Plutella xylostella, 
was sequenced. P. xylostella–ryanodine receptor 
protein modelling was done by molecular 
modelling method and prediction of  molecular 
mechanism of  diamides resistance in Px-RyR was 
achieved computationally.

*  Molecular characterisation revealed the dual 
specificity of  the indigenous Bacillus thuringiensis 
isolate NBAIRBtAN4, toxic to both lepidopteran 
and coleopteran insect pests. It carried the 
coleopteran specific cry8 gene and lepidopteran 
specific cry1 and cry2 genes.

*  For the first time, mitochondrial genomes of  
Heterorhabditis indica and H. bacteriophora were 
sequenced.

*  Paracoccus marginatus was successfully managed by 
the exotic parasitoid Acerophagus papayae. Leptocybe 
invasa was managed by the parasitoid Quadrastichus 
mendeli. 

*  Anthocorid predators collected on different host 
plants were studied for their feeding potential and 
amenability for culturing indoors in the search for 
effective agents for use in biocontrol programmes. 

*  Cecidochares connexa released for the management of  
Chromolaena odorata continues to be present in its 
areas of  release. 

*  A pollinator garden has been developed that has 
been attracting a large number of  bees (belonging 
t o  t h e  f a m i l i e s  A p i d a e ,  M e g a ch i l i d a e . 
Anthophoridae and Halictidae), a host of  dipterans 
and lepidopterans. 
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Chromolaena odorata continues to be present in its 
areas of  release. 

*  A pollinator garden has been developed that has 
been attracting a large number of  bees (belonging 
t o  t h e  f a m i l i e s  A p i d a e ,  M e g a ch i l i d a e . 
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 Total 1,431.80
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Name of  the centre Pay TA RC TSP Total

AAU, Anand 48.00 0.56 3.51 5.50 57.57

AAU, Jorhat 35.00 0.50 1.39 2.00 38.89

RARS, Anakapalle 21.50 0.53 0.87 0.50 23.40

PJTSAU, Telangana 27.03 0.20 0.62 0.00 27.85

YSPUHF, Solan 44.00 0.50 1.65 0.50 46.65

GBPUAT, Pantnagar 20.00 0.79 1.02 0.00 21.81

KAU, Thrissur 36.00 0.87 1.75 0.00 38.62

MPKV, Pune 38.00 0.50 1.75 0.00 40.25

PAU, Ludhiana 67.73 1.20 3.14 0.00 72.07

SKUAST, Srinagar 35.23 0.37 1.25 0.00 36.85

TNAU, Coimbatore 36.51 0.57 2.05 0.00 39.13

MPUAT, Udaipur 0.00 0.22 0.99 0.00 1.21

OUAT, Bhubaneswar 0.00 0.75 1.22 0.00 1.97

CAU, Pasighat 0.00 0.30 1.33 0.00 1.63

UAS, Raichur 0.00 0.25 0.81 0.00 1.06

P.C. Cell, Bengaluru 0.00 0.00 13.78 0.00 13.78

Total 409.00 8.11 37.13 8.50 462.74
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*  Liriomyza trifolii was found to occur at significantly 
h igher  leve ls  when carbon d ioxide and 
temperatures were higher. 

*  A cost-effective mass production protocol was 
developed for Pseudococcus jackbeardsleyi. 

*  Chitosan–aliginate nanoparticles were found to be 
safe to Chrysoperla zastrowi sillemi. 

*  The essential oil of  sweet basil, eucalyptus and 
clove oil were characterised for chemical 
composition and insecticidal activity against 
housefly, Musca domestica. Clove oil was more toxic 
than basil and eucalyptus oil. A combination of  
essential oils (lemon grass, eucalyptus and ocimum) 
was found to be toxic to housefly. 

*  An alcohol-free formulation of  'Cuelure' trapped 
higher number of  flies over the 'Cuelure' loaded in 
plywood pieces. A modified stick trap with methyl 
eugenol was developed with good catches of  
Bactrocera dorsalis. A new formulation containing δ-
octalactone along with other blends of  volatiles 
was developed for attracting the mango fruit fly, 
Bactrocera dorsalis. A new bisexual trap was 
developed to attract females of  Bactrocera dorsalis. 

*  The invasion and infestation of  Aleurodicus 
rugioperculatus was reported for the first time from 
India. It is the first invasion report from the 
Oriental region.

Applied research (Biological control) 

*  The papaya mealybug, eucalyptus gall wasp and the 
sugarcane woolly aphid were successfully managed 
by release and management of  natural enemies. 

*  A cost-effective WP/EC based Trichoderma (Th-14) 
formulation and an efficient delivery system were 
developed. Rice brown spot disease severity was 
found to be significantly reduced by Trichoderma 
isolates TCMS 5 and TCMS 14a. 

*  Metarhizium anisopliae @ 2 x 10 spores/ml was 
found to cause mycosis in rice bugs. In sugarcane, 
eight releases of  Trichogramma chilonis @ 50,000/ha 
reduced the incidence of  early shoot borer and 
twelve releases of  T. chilonis @ 50,000/ha reduced 
incidence of  stalk borer.

*  In soyabean, SpliNPV sprays @ 250 LE/ha (1.5 x 
1210  POBs) thrice were effective in suppressing 

Spodoptera litura. Biosuppression of  the safflower 
aphid, Uroleucon compositae, could be achieved with 
two sprays of  Lecanicillium lecanii 1% WP in non-
spiny safflower. 

*  In brinjal, shoot and fruit borer incidence could be 
significantly reduced with two sprays of  NSKE 
and six releases of  T. chilonis. Brumus suturoides @ 
1,500/ha, Scymnus @ 1,500/ha and Cryptolaemus @ 
1,500/ha significantly reduced mealybug 
populations. 

*  The BIPM module developed against Aleurodicus 
dispersus on cassava was superior to farmers practice 
in managing this pest. 

*  Neoseiulus longispinosus @ 1:10 predator:prey ratio in 
carnation in polyhouses resulted in 91.2% 
reduction of  phytophagous mites and was on par 
with fenazaquin (0.0025%) which caused 92.1% 
reduction in the mite population. 

*  Blaptostethus pallescens @ 30 nymphs/m row along 
with chemical control (Omite 300 ml/acre) was 
effective in managing T. urticae on okra in 
polyhouses. 

*  Xylocoris flavipes nymphs (30 nymphs/kg of  rice) 
performed better than those of  Blaptostethus 
pallescens in minimising Corcyra moth populations 
in rice in storage.

*  Soil application of  Heterorhabditis indica (or 
Steinernema sp.), Metarhizium anisopliae (or Beauveria 
bassiana) in sugarcane after the onset of  monsoon 
rains was found to be effective in reducing white 
grub damage, which resulted in higher yield 
compared with phorate treatment.

*  Field release of  Trichogramma chilonis at the rate of  
75,000 and 1,00,000 parasitoids/ha at 15 days after 
seedling emergence, three times at weekly intervals 
was found effective in reducing damage by stem 
borer damage in maize.

*  Investigations confirmed the superiority of 
Trichogramma cacoeciae over T. embryophagum with 
increased reduction in fruit damage against codling 
moth.

8*  Metarhizium anisopliae (2 × 10  cfu) application 
followed by Bt spray (1 kg/ha) proved to be the 
best treatment in reducing sucking and fruit borer 
pests in okra.

* Against the rose aphid, Macrosiphum rosaeiformis, 
azadirachtin (3 ml/litre), Hippodamyia variegata (10 
beetles/plant) and Lecanicillium lecanii (5 g/litre of  

810  conidia/g) were equally effective, resulting in 
50.8 to 69.1% reduction in the aphid population 
over control.
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Fig. 7. Telenomus chandishae 

Fig. 8. Inostemma indicum

Fig. 9. Zeugodacus brevipunctatus

Fig. 10. Kaochiaoja sikkimensis

Fig. 11. Bregmatothrips ramani
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Fig. 12. Carinostigmus aterrimus Fig. 13. Eocanthecona concinna
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Fig. 16. Bactrocera syzygii 

Fig. 14. Empysarus depressus

Fig. 15. Neojurtina typica

Fig. 17. Caliothrips punctipennis

Fig. 18. Plesiothrips perplexus

Fig. 19. Pulvinaria indica

Fig. 20. Lopholeucaspis japonica

Fig. 21. Lepidosaphes laterochitinosa
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Fig. 22. Steinernema cholashanense (A) Posterior region of  
a male showing spicule, gubernaculum and mucron at 
tail tip. (B) Protruding vulva (C) Female tail with post-
anal swelling. (D) Esophageal region of  an infective 
juvenile showing basal bulb and bacterial vesicle (V). (E) 
Female with well circularised excretory pore (arrow).

Fig. 25. Telamonia dimidiata

Fig. 26. Hippasa agelenoides

Fig. 23. Cyclosa bifida

Fig. 24. Oxyopes birmanicus
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Fig. 28. Anomala dorsalis

Fig. 30. Anomala ruficapilla

Fig. 29. Anomala varicolor

Fig. 31. Anomala varivestis

Fig. 33. Lamellar segment 

Fig. 32. Antennal sensillae
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Table 1. Insecticidal crystal genes identified in NBAIR-BTAN4

1 Insecticidal crystal protein CDS ID

2 Cry2Ab AHMLFPGL_04725

3 Cry1Ac AHMLFPGL_04730

4 Cry1Ia AHMLFPGL_04731

5 Cry2Aa AHMLFPGL_04738

Other toxins

6 Death on curing protein Doc toxin AHMLFPGL_06333

7 Lmo0066 homolog within ESAT-6 gene cluster similarity to 
 ADP-ribosylating toxins AHMLFPGL_06433

8 Non-hemolytic enterotoxin A AHMLFPGL_02331

9 Non-hemolytic enterotoxin lytic component L1 AHMLFPGL_02332

10 Enterotoxin C AHMLFPGL_02333

11 Holin toxin secretion/phage lysis AHMLFPGL_02761

12 Toxic anion resistance protein TelA AHMLFPGL_02849

13 Holin toxin secretion/phage lysis AHMLFPGL_06548

14 Enterotoxin/cell-wall binding protein AHMLFPGL_00021

15 Enterotoxin/cell-wall binding protein AHMLFPGL_03700

16 Holin toxin secretion/phage lysis AHMLFPGL_03846

17 Trifolitoxin immunity domain protein AHMLFPGL_00639

18 Cytotoxin K AHMLFPGL_00661

19 Enterotoxin/cell-wall binding protein AHMLFPGL_04941 

20 Putative toxin component near putative ESAT-related proteins repetitive AHMLFPGL_01044

21 Zeta toxin AHMLFPGL_05166 

22 Mosquitocidal toxin protein AHMLFPGL_05478 

23 Programmed cell death toxin YdcE AHMLFPGL_05630 
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  H. indica H. bacteriophora S. carpocapsae  Heterorhabditis sp.

Length (bp) 15,633  13,925 13,624  13,918

Genes not found atp8, trnG, trnk  atp8, trnK  -  atp8, trnK

Split/duplicate genes atp6, NAD5, TRNn, rrnS  Nad4, trnN  -  Nad4l, trnN

Hi gene order list  atp6-1 trnPtrnV nad6 nad4l trnWtrnErrnS trnS2 -rrnStrnNtrnY nad1 atp6-0 trnN trnL2 

trnS1 nad2 trnItrnRtrnQtrnF cob trnL1 cox3 trnT nad4 trnD nad5-0 nad5-1 cox1 

trnMtrnC cox2 trnHrrnL nad3 trnA.

SC gene order list  nad6 trnN nad4l trnWtrnErrnS trnS2 trnY nad1 atp6 trnN trnL2 trnS1 nad2 

trnItrnRtrnQtrnF cob trnL1 cox3 trnT nad4 cox1 trnCtrnMtrnDtrnG cox2 trnHrrnL 

nad3 nad5 trnA.

H. bacteriophora trnPtrnV nad6 trnN nad4l trnWtrnErrnS trnS2 trnY nad1 atp6 trnN trnL2 trnS1 nad2 

trnItrnRtrnQtrnF cob trnL1 cox3 trnT nad4-0 cox1 trnCtrnMtrnDtrnG cox2 trnH nad4-1 

rrnL nad3 nad5 trnA.

Heterorhabditis sp. trnPtrnV nad6 trnN nad4l-0 trnWtrnErrnS trnS2 trnY nad1 atp6-0 trnN trnL2 trnS1 nad2 

trnItrnRtrnQtrnF cob trnL1cox3 trnT nad4 cox1 trnCtrnMtrnDtrnG cox2 trnHrrnL nad3 

nad5 nad4l-1 trnA.

Table 2. GenBank/BOLD accessions and other details for mit DNA genomes of  EPN species  

Accession 
Submission Number                                                                       

MG875343 Complete sequence of  mitochondrial genome of  Steinernema carpocapsae NBAII Sc05 from India. 

Mandadi, N., Hendrickson, C. A., Handanahal, S. S., Dhingra, A., Patil, J., Jalali, S. K., Deshpande, 

U., Shrivastav, A. K. and Chilukoti, R.

MG 970364 Complete mitochondrial genome sequence of  Steinernema abbasi NBAII Sa04 from India.  

Mandadi, N., Hendrickson, C. A., Handanahal, S. S., Dhingra, A., Jalali, S. K., Deshpande, U. and 

Shrivastav, A.K.

BankIt 2096502 Mitochondrial DNA genome sequence of  Steinernema carpocapsae NBAII112 from India. Mandadi, 

N., Patil, J., Jalali, S. K., Deshpande, U. and Shrivastav, A. K. 

MH104864 Mitochondrial DNA genome sequence of  Heterorhabditis bacteriophora NBAII from India. Mandadi, 

N., Handanahal, S. S. and Deshpande, U.

MH119604 Mitochondrial DNA genome sequence of  Heterorhabditis bacteriophora from India. Mandadi, N., 
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Mandadi, N., Hendrickson, C. A., Handanahal, S. S., Dhingra, A., Jalali, S. K., Deshpande, U. and 

Shrivastav, A.K.
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Fig. 36. Field beans experimental plot

Fig. 37. Different species of  bees visiting field bean flowers

Table 3. Diversity of  flower visitors in field bean

 Shannon Simpson  Margalef's  Evenness Berger-Parker 
  index H' index  richness  J’ dominance
   index Dmg

 
Megachile disjuncta 2.45 0.91 2.65 0.97 0.13

Apis dorsata 2.25 0.88 3.32 0.94 0.13

A. florea 2.24 0.87 3.50 0.79 0.15

Amegilla zonata 2.44 0.91 4.17 0.96 0.14

Xylocopa pubescens 2.39 0.89 4.06 0.92 0.20

Megachile lanata 2.32 0.85 2.82 0.85 0.24

Ceratina hieroglyphica 2.37 0.89 3.81 0.89 0.17

C. binghami 2.17 0.90 4.02 0.97 0.18

Table 4. Pollinator exclusion studies in field bean

Pollination in  No of  pods  Pod weight 
field bean set/ (20 pods) 
 inflorescence  (g) 

a a
Bee pollination  7.71  73.20

Wind pollination 
b b

(open) 5.33  60.09

CD (0.05%)  1.64 7.11

CV (%) 39.15 5.97 Fig. 38. Pollen-laden 
Hoplonomia westwoodi near  

nest entrance

Fig. 39. Nest 
architecture of  

H. westwoodi

Fig. 40. Tilapia fishes feeding on BSF diet

Fig. 41. Formulated BSF feed
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Fig. 42. Bacillus thuringiensis var. israeliensis VLC1

Fig. 43.  Nasonia vitripennis parasitised pupae with exit hole

Fig. 44. Spalangia sp. parasitoid

Fig. 45. Diseased larvae of  Euproctis chrysorrhoea

Fig. 46. Scanning (A) and transmission (B) electron 
micrographs of  granular OBs GV extracted from the 
diseased larvae of  sugarcane internode borer

Fig. 47. Scanning (A) and transmission (B) electron 
micrographs of  polyhedral OBs extracted from NPV 
infected larvae of  Euproctis chrysorrhoea

Fig. 48. Scanning electron micrograph of  polyhedral 
OBs of  NPV extracted from diseased larvae of  
Mythimna separata
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Fig. 49.  Growth of  B. bassiana and M. anisopliae from 
the treated leaf  bits

Fig. 50.  PCR amplification of  genomic DNA extracted 
from treated and untreated leaf  tissues at different 
sampling periods

Lane 1 to 7: B. bassiana specific primer 1-control older 
leaf, 2-control young leaf, 3-Bb5a older leaf, 4-Bb5a 
young leaf, 5-Bb45 older leaf, 6-Bb45 young leaf

Lane 8 to 14: M. anisopliae specific primer 8-control older 
leaf, 9-control young leaf, 10-Ma4 older leaf, 11-Ma4 
young leaf, 12-Ma35 older leaf, 13-Ma35 young leaf, 14-
100bp ladder

+ indicates colonisation; - indicates non-colonisation

Table 6.  Colonisation of  B. bassiana and M. anisopliae 
in old and young leaf  tissues

Isolate  Old leaf Young leaf
 Days after treatment Days after treatment

 15 30 45 60 15 30 45 60

Bb5a - + - - - - + -

Bb45 + - - - - - + -

Ma4 + + - - - + + +

Ma35 + + - - - + - -

control - - - - - - - -

*Values in columns followed by a different letter are 
significantly different with each other according to LSD 
(P < 0.01).

Table 5. Effect of  B. bassiana and M. anisopliae isolates 

on the larvae of  P. xylostella in the laboratory bioassay

Isolate Mortality (%) Isolate Mortality (%)
a aBb-5a 77.36  Ma-4 81.44
b cBb-10 36.07  Ma-7 44.52
b bBb-17 43.56  Ma-8 70.33
b cBb-18 36.07  Ma-10 51.77
b bBb-21 39.90  Ma-19 55.72
b aBb-22 39.82  Ma-35 88.85
b cBb-24 43.56  Ma-39 44.48
b cBb-26 39.82  Ma-43 36.95
b bBb-27 32.37  Ma-44 59.21
c cBb-28 17.31  Ma-45 48.19
b cBb-29 43.56  Ma-46 37.07
b cBb-30 47.35  Ma-47 51.85
b bBb-40 32.33  Ma-48 55.55
c bBb-43 25.47  Ma-49 62.92
b bBb-45 51.14  Ma-51 55.63
b cBb-51 39.78  Ma-53 48.19
b bBb-55 47.35  Ma-54 55.51
b bBb-57 51.10  Ma-55 55.51
b cBb-60 47.44  Ma-56a 40.86
b bBb-74 28.50    Ma-57 55.51
c dControl 11.33  Control 10.00

*Values in columns followed by the different letter are 
significantly different with each other according to LSD 
(P < 0.01)

Fig. 51.  Expression of  GBNV symptoms on cowpea 
cv C-152 seedlings

Fig. 52.  Detection of  GBNV using RT-PCR. Lane L-
100bp DNA marker, Lane PC-psoitive control of  
GBNV; Lane CI- Cowpea infected with GBNV, Lane 
CH-copea healthy sample, Lane NC- Negative control

Fig. 53. Typical symptoms exhibited by thrips F. 
schultzei nymphs at 24 hours after ingestion of  P. 
fluorescens strain PfDWD treated cowpea leaves

Table 7. Efficacy of  endophytic B. bassiana and 
M. anisopliae  isolates on P. xylostella

Isolate 1st bioassay  2nd  bioassay
 (15 DAT)  (30 DAT)

 Mortality (%) Mortality (%)
a aBb-5a 76.67  44.43
a aBb-45 76.67  54.80
a bcMa-4 70.00  13.70
a abMa-35 76.67  37.40
c cControl 23.33  3.33
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Fig. 54. Effect of  Pseudomonas fluorescens strain PfDWD 
on Franklieniella  schultzei 

Fig. 55. Compost generated from BSF rearing

Fig. 56a. Rearing of  scarabaeids on bajra seedlings

Fig. 56b. Life stages of  scarabaeid beetles

Fig. 58.  In vitro technique for determining tritrophism 
and functional relationship of  EPN-symbiotic bacteria- 
insect hosts (eggs and larvae)

Fig. 57. Lardoglyphus sp
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Effect of  mulching on efficacy of  EPN against ash 
weevil grubs in brinjal

Ash weevil in brinjal is a serious menace causing plant 
mortality and damage to the stems (Fig. 60) to the tune 
of  30-44%. Field trial indicated that mulching had an 
additive effect in controlling the damage due to ash 
weevil grubs (Figs. 61, 62) and cumulative effect in 
enhancing the yield by 16-20%.  

Fig. 60. Field symptoms of  brinjal plants affected by 
grubs of  ash weevil and healthy plants

Fig. 62. Effect of  mulching and treatment with EPN 
on plant damage due to ash weevil grubs

Fig. 61. Effect of  mulching and EPN treatment on ash 
weevil grub populations in brinjal

Fig. 59. Screening of  functional association of  sympatric 
populations of  EPN against Galleria mellonella larvae

Fig. 63. Tree banding for EPN delivery

Novel EPN delivery methods 

Tree banding and fabric sachets was developed for EPN 
delivery systems (Fig.  63). 

Table 8. List of  farmers supplied with EPN treatment in association with Khandelwal Biofertilisers, Ichalkunji.

 S. No. Name Place Crop

 1 Khanjibhai Jivrajbhai Patel Ghanteshvar, Rajkot Taluk Groundnut

 2 Bhupathbhai Luxmibhai Chavda Kotharia Town, Rajkot Taluk Groundnut

 3 Bharat Bhimgonda Patil Tilwani Village in Hatkanangle 
   (Kolhapur) Maharashtra Sugarcane

 4 Rao Sahebba Busalingade Chikodi Taluka Belgaum District, 
   Karnataka Sugarcane

 5 Shri Kailash Uttamrao Patange Kondur Village, Kalamnuri Taluk,
   Hingoli District  Turmeric

 6 Shri Ramachandra Piraji Jadhave Kondur Village, Kalamnuri Taluk,
   Hingoli District Turmeric

 7 Shri Shankar Rao Bhuthar Sawangi Village, Kalamnuri Taluk,
   Hingoli District Turmeric

 8 Harshibhai Limba Bhairayani Gatka village, Rajkot Taluk Groundnut

Field evaluation of  insecticide tolerant strain of  

Trichogramma chilonis

A field trial carried out at Chikkballapur against 
diamondback moth, Plutella xylostella, incorporating 
multiple insecticide tolerant strain of  Trichogramma 
chilonis, Bt with farmers' practice effectively controlled 
the pest and it could reduce pesticide application by 
40% and revenue earned by farmer was to the tune of  
` 1,00,000 from an acre plot.

Efficacy of  entomopathogenic Heterorhabditis 
and Steinernema nematodes against the white 
grub, Leucopholis lepidophora (Coleoptera: 
Scarabaeidae)

The entomopathogenic nematodes (EPN), namely 
Steinernema abbasi  and Heterorhabditis indica (Rhabditida: 
Steinernematidae and Heterorhabditidae) and a 
standard insecticide (Chlorpyrifos) were used manage 
the white grub Leucopholis lepidophora (Coleoptera: 
Scarabaeidae) in arecanut fields. Field experimental 
results indicated that second instar grubs were more 
susceptible to the nematode species tested than third 
instar grubs and that the efficacy of  EPNs against L. 
lepidophora larvae varies with nematode species. In both 

5the field experiments, H. indica (3.5 × 10  IJ/palm) 
showed a significantly higher percentage mortality rate 
of  the white grub larvae compared to that of  S. abbasi 
and chlorpyrifos treatments. Chlorpyrifos application, 
however, was more effective in reducing the grub 

5population compared with S. abbasi (1.7 × 10  IJ/palm) 
(Fig. 64). H. indica has good potential as an alternative 
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management tool for the management of  L. lepidophora 
in arecanut production.

Fig. 64. Percentage reduction of  Leucopholis lepidophora 
in arecanut fields with different treatments 3 and 6 
weeks after application when grubs were mainly in the 
second instar stage. Bars with different uppercase letters 
on the top of  error bars indicate significant differences 
among the same treatment on different days after 
applications and with different lowercase letters indicate 
significant differences for different treatments (P < 
0.05, Tukey's test). Bars = standard error. Sa, Steinernema 

5abbasi; Hi, Heterorhabditis indica; 1 = 1.7 × 10  IJ palm1, 2 
5 -1= 3.5 × 10  IJ palm . Chlorpyrifos was used at the rate of  

-15.6 ml palm  as a drench application.

Long ter m storage of  entomopathogenic 
nematodes
An innovative technology was developed for the long 
term storage of  entomopathogenic nematodes. Since 
the nematodes are soil dwelling organisms those can be 
stored for longer period by placing infective juveniles in 
a mixture of  2:1 of  sterilised sandy soil and coir pith.  

Annual Report 2017-18 Annual Report 2017-18

45ICAR–Na�onal Bureau of Agricultural Insect Resources44 ICAR–Na�onal Bureau of Agricultural Insect Resources



management tool for the management of  L. lepidophora 
in arecanut production.

Fig. 64. Percentage reduction of  Leucopholis lepidophora 
in arecanut fields with different treatments 3 and 6 
weeks after application when grubs were mainly in the 
second instar stage. Bars with different uppercase letters 
on the top of  error bars indicate significant differences 
among the same treatment on different days after 
applications and with different lowercase letters indicate 
significant differences for different treatments (P < 
0.05, Tukey's test). Bars = standard error. Sa, Steinernema 

5abbasi; Hi, Heterorhabditis indica; 1 = 1.7 × 10  IJ palm1, 2 
5 -1= 3.5 × 10  IJ palm . Chlorpyrifos was used at the rate of  

-15.6 ml palm  as a drench application.

Long ter m storage of  entomopathogenic 
nematodes
An innovative technology was developed for the long 
term storage of  entomopathogenic nematodes. Since 
the nematodes are soil dwelling organisms those can be 
stored for longer period by placing infective juveniles in 
a mixture of  2:1 of  sterilised sandy soil and coir pith.  
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14. MEETINGS AND DECISIONS

XXI Research Advisory Committee Meeting
stThe 21  meeting of  the Research Advisory Committee 

(RAC) of  the National Bureau of  Agricultural Insect 
Resources was held on 12 April 2017 in the conference 
hall of  the NBAIR.

The following members of  the RAC attended the 
meeting.

1. Dr. S. N. Puri     Chairman

2. Dr. P. K. Chakrabarty    Member

3. Dr. Chandish R. Ballal   Member

4. Dr. V. V. Ramamurthy   Member

5. Dr. P. K. Mukherjee    Member

6. Dr. Suresh Nair    Member

7. Dr. S. Lingappa    Member

8. Dr. Suraj Singh Rajput   Member

9. Dr. A. N. Shylesha    Member Secretary

General Comments

1. The Network Project on Insect Systematics 
(NPIB), a flagship project of  the ICAR, which 
was the only project of  its kind in the country 
(networking taxonomists in ICAR institutes, 
SAUs and traditional universities) had the 
express objective of  generating taxonomic 
capital of  the insect resources of  agricultural 
significance in the country (both emerging crop 
pests and their natural enemies) backed by a 
professional reference collection. This was 
abruptly wound up with effect from April 2017. 
The RAC strongly recommends the revival of  
the project to meet the needs of  our agricultural 
community in the light of  expanding trade in 
agricultural commodities leading to the entry of  
invasive alien species and the development of  
new pests in an era of  climate change and GM 
crops. All these require strong taxonomic 
support, which the country is otherwise 
inadequately equipped.  

 The exploratory surveys, collection and 
curation activities at NBAIR were strongly 
supported by the erstwhile NPIB project. Since 
the project has been closed, the above activities 
have been seriously affected. The revival of  the 
pro jec t  a t  NBAIR would  s t rengthen 

exploratory surveys and thereby the National 
Repository Museum housed in this Bureau.

2. The research projects especially in the Division 
of  Insect Ecology should clearly focus on 
solving the problems faced by farmers through 
reducing the cost of  plant protection inputs 
and enhancing the production.

The following comments / suggestions were given by 
the RAC:

I. Division of  Insect Biosystematics (New name 
proposed: Division of  Insect Germplasm 
Exploration)

Dr. Prashanth Mohanraj presented the report on the 
systematics projects.

1. Integrate taxonomy for utilisation / bio 
prospecting of  natural enemies amenable to 
mass rearing, to be developed as products in 
linkage with private entrepreneurs.

2. To explore the possibility of  utilising newer 
natural enemies collected / discovered during 
insect surveys conducted through the AICRP 
network. 

II. Division of  Molecular Entomology (New 
name proposed:  Div is ion  of  Insect 
Genomics)

Dr. S. K. Jalali presented the research achievements 
of  the division.

1. Besides COI gene, other markers such as ITS 
region may also be used to study the genetic 
variation among populations/species of  
insects.

2. Molecular docking studies may be initiated to 
design/suggest new insecticide molecules for 
insecticide resistant populations.

3. Efforts must be made to develop database for 
dissemination of  information generated 
through molecular work for benefit of  
scientific community. The molecular databases 
should also include analysis tools.

4. All aspects of  molecular work on insect pests 
must be extended to natural enemies also. 
Abiotic stress tolerant natural enemies should 
be developed considering likely impact of  
climate change.

III. Division of  Insect Ecology (New name 
proposed: Division of  Insect Germplasm 
Conservation and Utilisation)

Dr. N. Bakthavatsalam presented the research 
achievements of  the Division.

1. Molecular characterisation for the different 
strains of  Metarhizium anisopliae and Beauveria 
bassiana must be developed.

2. Data relating to economic impact i.e., area 
covered, number of  farmers benefitted, etc. 
may be collected from the buyers who license 
NBAIR technologies, to help evaluate impact 
of  such technologies.

3. Prioritisation of  work and field oriented 
research for conservation of  natural enemies in 
crops must be addressed. 

4. To develop linkages with private entrepreneurs 
to ensure that potential bioagents are made 
available to the farmers easily.

XXXV Institute Research Council Meeting

Thirty fifth Institute Research Council Meeting of  the 
ICAR-NBAIR, Bengaluru was held on 19-20 June,  
2017 and 22-24 June, 2017, under the Chairmanship of  
Dr. Chandish R. Ballal, Director, ICAR-NBAIR. 

General Comments

 Graphs on insect resources, collections, barcodes, 
etc. from respective divisions to be updated every 
year during April (Action all HODs and Dr. M. 
Pratheepa).

 Bt repository to be maintained at NBAIR (Action: 
Dr. R. Rangeshwaran).

 Quarantine activities (monitoring trips, status of  
invasives, input of  biocontrol agents, etc) to be 
continued. The activities to be reported in IRC 
(Action: Dr. A. N. Shylesha, Dr. Sunil Joshi, Dr. 
Sreeram kumar and Dr. Sampath Kumar). 

 Linkages must be developed with state departments 
/ other organisations involved in quarantine to 
monitor pest outbreaks and invasives (Action: Dr. 
A. N. Shylesha).

 NPV isolates of  insect pests to be deposited in the 
appropriate repository (Action: Dr. G. Sivakumar).

 Reporting of  new species / invasives, quarantine 
interceptions to be informed to ICAR, DAC, 
DPPQ&S and others before the information is 
available on public domain (Dr. Sunil Joshi and Dr. 
A. N. Shylesha).

 Numbers of  references collections, live insects, 
dead museum specimens, number of  molecularly 
characterised, microbial and macrobials may be 
maintained and documented month wise (Action: 
All HODs).

 Dr. K. Veenakumari for Division of  Insect 
Systematics, Dr. K. S. Murthy for Division of  
Molecular Entomology and Dr. Richa Varshney for 
Division of  Insect Ecology will be the Nodal 
officers respectively for collecting the data and all 
scientists of  the respective division should give the 
list on the above to the concerned Nodal Officer by 
first week of  every month (Action: All Scientists)

 Identification services may be charged. A proposal 
can be put up for price fixation and the rates can be 
placed in NBAIR website (Action: All Scientists, 
Division of  Insect Systematics).

 A mail to be sent to Dr. Salini to submit the RPP II 
for the project entitled “Taxonomic studies on 
pentatomidae (Hemiptera: pentatomoidea) of  
India with special reference to pentatominae” on or 
before 31.07.2017 (Action: PME Cell).

 Unidentified specimens may be identified atleast up 
to family level (Action: Dr. G. Mahendran)

XXXVI Institute Research Council Meeting

Thirty sixth Institute Research Council Meeting of  the 
ICAR-NBAIR, Bengaluru was held on 4 August, 2017, 
under the Chairmanship of  Dr. Chandish R. Ballal, 
Director, ICAR-NBAIR. The following scientists 
attended the meeting. 

General Comments 

 The project entitled “Chemical characterisation and 
ethology of  economically important dipteran pests 
of  veterinary and fisheries” has been extended up 
to 31.03.2019. (Attn: Dr. K. Subaharan).

 In view of  Dr. Mohan working on biosystematics 
of  Cerambycidae it was decided that Dr. K. 
Sreedevi may confine her studies to biosystematics 
of  Scarabaeidae only. Accordingly her project title  
may be changed to “Biosystematics studies on 
Scarabaeidae (Coleoptera) of  India”

XXXVII Institute Research Council Meeting

The Thirty seventh Institute Research Council Meeting 
of  the ICAR-NBAIR, Bengaluru was held on 2 
November, 2017, under the Chairmanship of  Dr. 
Chandish R. Ballal, Director, ICAR-NBAIR. The 
following scientists attended the meeting. 
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14. MEETINGS AND DECISIONS

XXI Research Advisory Committee Meeting
stThe 21  meeting of  the Research Advisory Committee 

(RAC) of  the National Bureau of  Agricultural Insect 
Resources was held on 12 April 2017 in the conference 
hall of  the NBAIR.

The following members of  the RAC attended the 
meeting.

1. Dr. S. N. Puri     Chairman

2. Dr. P. K. Chakrabarty    Member

3. Dr. Chandish R. Ballal   Member

4. Dr. V. V. Ramamurthy   Member

5. Dr. P. K. Mukherjee    Member

6. Dr. Suresh Nair    Member

7. Dr. S. Lingappa    Member

8. Dr. Suraj Singh Rajput   Member

9. Dr. A. N. Shylesha    Member Secretary

General Comments

1. The Network Project on Insect Systematics 
(NPIB), a flagship project of  the ICAR, which 
was the only project of  its kind in the country 
(networking taxonomists in ICAR institutes, 
SAUs and traditional universities) had the 
express objective of  generating taxonomic 
capital of  the insect resources of  agricultural 
significance in the country (both emerging crop 
pests and their natural enemies) backed by a 
professional reference collection. This was 
abruptly wound up with effect from April 2017. 
The RAC strongly recommends the revival of  
the project to meet the needs of  our agricultural 
community in the light of  expanding trade in 
agricultural commodities leading to the entry of  
invasive alien species and the development of  
new pests in an era of  climate change and GM 
crops. All these require strong taxonomic 
support, which the country is otherwise 
inadequately equipped.  

 The exploratory surveys, collection and 
curation activities at NBAIR were strongly 
supported by the erstwhile NPIB project. Since 
the project has been closed, the above activities 
have been seriously affected. The revival of  the 
pro jec t  a t  NBAIR would  s t rengthen 

exploratory surveys and thereby the National 
Repository Museum housed in this Bureau.

2. The research projects especially in the Division 
of  Insect Ecology should clearly focus on 
solving the problems faced by farmers through 
reducing the cost of  plant protection inputs 
and enhancing the production.

The following comments / suggestions were given by 
the RAC:

I. Division of  Insect Biosystematics (New name 
proposed: Division of  Insect Germplasm 
Exploration)

Dr. Prashanth Mohanraj presented the report on the 
systematics projects.

1. Integrate taxonomy for utilisation / bio 
prospecting of  natural enemies amenable to 
mass rearing, to be developed as products in 
linkage with private entrepreneurs.

2. To explore the possibility of  utilising newer 
natural enemies collected / discovered during 
insect surveys conducted through the AICRP 
network. 

II. Division of  Molecular Entomology (New 
name proposed:  Div is ion  of  Insect 
Genomics)

Dr. S. K. Jalali presented the research achievements 
of  the division.

1. Besides COI gene, other markers such as ITS 
region may also be used to study the genetic 
variation among populations/species of  
insects.

2. Molecular docking studies may be initiated to 
design/suggest new insecticide molecules for 
insecticide resistant populations.

3. Efforts must be made to develop database for 
dissemination of  information generated 
through molecular work for benefit of  
scientific community. The molecular databases 
should also include analysis tools.

4. All aspects of  molecular work on insect pests 
must be extended to natural enemies also. 
Abiotic stress tolerant natural enemies should 
be developed considering likely impact of  
climate change.

III. Division of  Insect Ecology (New name 
proposed: Division of  Insect Germplasm 
Conservation and Utilisation)

Dr. N. Bakthavatsalam presented the research 
achievements of  the Division.

1. Molecular characterisation for the different 
strains of  Metarhizium anisopliae and Beauveria 
bassiana must be developed.

2. Data relating to economic impact i.e., area 
covered, number of  farmers benefitted, etc. 
may be collected from the buyers who license 
NBAIR technologies, to help evaluate impact 
of  such technologies.

3. Prioritisation of  work and field oriented 
research for conservation of  natural enemies in 
crops must be addressed. 

4. To develop linkages with private entrepreneurs 
to ensure that potential bioagents are made 
available to the farmers easily.

XXXV Institute Research Council Meeting

Thirty fifth Institute Research Council Meeting of  the 
ICAR-NBAIR, Bengaluru was held on 19-20 June,  
2017 and 22-24 June, 2017, under the Chairmanship of  
Dr. Chandish R. Ballal, Director, ICAR-NBAIR. 

General Comments

 Graphs on insect resources, collections, barcodes, 
etc. from respective divisions to be updated every 
year during April (Action all HODs and Dr. M. 
Pratheepa).

 Bt repository to be maintained at NBAIR (Action: 
Dr. R. Rangeshwaran).

 Quarantine activities (monitoring trips, status of  
invasives, input of  biocontrol agents, etc) to be 
continued. The activities to be reported in IRC 
(Action: Dr. A. N. Shylesha, Dr. Sunil Joshi, Dr. 
Sreeram kumar and Dr. Sampath Kumar). 

 Linkages must be developed with state departments 
/ other organisations involved in quarantine to 
monitor pest outbreaks and invasives (Action: Dr. 
A. N. Shylesha).

 NPV isolates of  insect pests to be deposited in the 
appropriate repository (Action: Dr. G. Sivakumar).

 Reporting of  new species / invasives, quarantine 
interceptions to be informed to ICAR, DAC, 
DPPQ&S and others before the information is 
available on public domain (Dr. Sunil Joshi and Dr. 
A. N. Shylesha).

 Numbers of  references collections, live insects, 
dead museum specimens, number of  molecularly 
characterised, microbial and macrobials may be 
maintained and documented month wise (Action: 
All HODs).

 Dr. K. Veenakumari for Division of  Insect 
Systematics, Dr. K. S. Murthy for Division of  
Molecular Entomology and Dr. Richa Varshney for 
Division of  Insect Ecology will be the Nodal 
officers respectively for collecting the data and all 
scientists of  the respective division should give the 
list on the above to the concerned Nodal Officer by 
first week of  every month (Action: All Scientists)

 Identification services may be charged. A proposal 
can be put up for price fixation and the rates can be 
placed in NBAIR website (Action: All Scientists, 
Division of  Insect Systematics).

 A mail to be sent to Dr. Salini to submit the RPP II 
for the project entitled “Taxonomic studies on 
pentatomidae (Hemiptera: pentatomoidea) of  
India with special reference to pentatominae” on or 
before 31.07.2017 (Action: PME Cell).

 Unidentified specimens may be identified atleast up 
to family level (Action: Dr. G. Mahendran)

XXXVI Institute Research Council Meeting

Thirty sixth Institute Research Council Meeting of  the 
ICAR-NBAIR, Bengaluru was held on 4 August, 2017, 
under the Chairmanship of  Dr. Chandish R. Ballal, 
Director, ICAR-NBAIR. The following scientists 
attended the meeting. 

General Comments 

 The project entitled “Chemical characterisation and 
ethology of  economically important dipteran pests 
of  veterinary and fisheries” has been extended up 
to 31.03.2019. (Attn: Dr. K. Subaharan).

 In view of  Dr. Mohan working on biosystematics 
of  Cerambycidae it was decided that Dr. K. 
Sreedevi may confine her studies to biosystematics 
of  Scarabaeidae only. Accordingly her project title  
may be changed to “Biosystematics studies on 
Scarabaeidae (Coleoptera) of  India”

XXXVII Institute Research Council Meeting

The Thirty seventh Institute Research Council Meeting 
of  the ICAR-NBAIR, Bengaluru was held on 2 
November, 2017, under the Chairmanship of  Dr. 
Chandish R. Ballal, Director, ICAR-NBAIR. The 
following scientists attended the meeting. 
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General Comments 

 There was a suggestion to create a core fund to 
meet Institutional the requirements during 
exigency. The fund can be created from out of  the 
Institutional charges funds generated through 
commercialisation and sale of  technologies. 
(Action: ITMU to discuss with IIHR ITMU cell to 
understand the modalities followed and All PIs of  
Lateral funded projects)

· The request for change in the title for the institute 
project  “Biosystemat ics  of  Aphididae, 
Pseudococcidae, Coccidae, Diaspididae and 
biodiversity of  their natural enemies” by Dr. Sunil 
Joshi was approved. The title is changed to 

“Taxonomy of  Pseudococcidae, Coccidae and 
Diaspididae” The duration of  the project was 
extended up to March 2022. 

· The institute project entitled “Role of  microbial 
flora of  aphids in insecticide resistance” is closed 
on 30.09.2017.  The final report (RPP III) and 
uploading in PIMS must be done. (Action: Dr. 
Mahesh Yandigeri)

Dr.  Ganga  Visha laksh i ,  Pr inc ipa l  Sc ient i s t 
(Entomology), IIHR, Bengaluru, as collaborator in the 
project entitled “Studies on tospovirus-thrips 
interactions and ecofriendly management of  the 
vector” by Dr. A. Kandan has been approved. 

15. PARTICIPATION OF SCIENTISTS IN MEETINGS
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Abroad

Dr Chandish R. Ballal Ninth International IPM Symposium – Improving Health, Environment and Global

Dr M. Nagesh Sustainability, Baltimore, Maryland, USA, 19–22 March 2018.

Dr Deepa Bhagat International Conference on Emerging Trends in Integrated Pest and Disease 

Management for Quality Food Production, Kuching, Malaysia, 25–27 July 2017.

Dr K. Sreedevi D eputation as Guest Researcher, Alexander Koenig Museum, Bonn, Germany, 16 

September–15 December 2017.

Immature Beetle Meeting 2017, Charles University, Prague, Czech Republic, 5–6 

October 2017.

India

Dr Chandish R. Ballal Seventh Meeting of  Expert Committee on Agrobiodiversity, National Biodiversity 

Authority, Chennai, 9 May 2017. 

 Eighth Meeting of  Expert Committee on Agrobiodiversity, National Biodiversity 

Authority, Chennai, 1 August 2017. 

 International Training Programme on Plant Health Management Technologies and 

Approaches, NIPHM, Hyderabad, 12 September 2017.

 SFC meeting for consideration of  schemes of  DARE/ICAR for the period 

(2017–2020), ICAR, Krishi Bhawan, New Delhi, 13 September 2017.

 AP AgTech Summit 2017: Progressive Farmer, Smart Farming, Visakhapatnam, 15 

November 2017. 

 Panjabrao Deshmukh Post Award Grant talk, KAU, Vellayani;  KAU Thrissur; 

RARS, Kumarakom, 20–22 November 2017. 

 International Conference on Biocontrol for Sustainable Insect Pest Management, 

Agricultural College and Research Institute, Killikulam, 29–31 January 2018.

 Sericulture Farmers' Workshop and Award Ceremony, Hassan, 6 March 2018.

Dr Chandish R. Ballal XXVI Annual Group Meeting of  All India Coordinated Research Project on 

Dr B. Ramanujam Biological Control of  Crop Pests and Weeds, YSPUHF, Solan, 16–17 May 2017.

Dr Jagadeesh Patil

Dr M. Sampath Kumar

Dr Richa Varshney

 

Dr Chandish R. Ballal SAARC Regional Consultation on Facilitating the Use of  Microbial

Dr B. Ramanujam Pesticides in South Asia, ICAR–NBAIR, Bengaluru, 21–23 August 2017.

Dr M. Nagesh

Dr K. Srinivasamurthy

Dr R. Rangeshwaran

Dr Mahesh Yandigeri

Dr A. Kandan

Dr Jagadeesh Patil

Dr R.S. Ramya 
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Dr Chandish R. Ballal Brainstorming Meeting on Strategies for Implementation of  Delhi Declaration on 

Dr Ankita Gupta Agrobiodiversity Management, NASC complex, New Delhi, 28 August 2017.

Dr Chandish R. Ballal International Symposium on Biodiversity and Biobanking (BIODIVERSE 2018), 

Dr K. Subaharan IIT, Guwahati, 27–29 January 2018. 

Dr Chandish R. Ballal QRT Interface Meeting of  ICAR–NBAIR and AICRP–BC, NASC Complex, 

Dr K. Srinivasamurthy 3 February 2018 New Delhi, .

Dr Chandish R. Ballal Awareness Programme on Invasive Rugose Spiralling Whitefly (Aleurodicus

Dr S.K. Jalali rugioperculatus), KVK,    Mangaluru, 6 February 2018.

Dr A.N. Shylesha

Dr T. Venkatesan

Dr Ankita Gupta

Dr K. Selvaraj

  

Dr B. Ramanujam – QRT Review Meeting of  ICAR NBAIM, Mau, TNAU, Coimbatore, 

 28 30 January 2018.–

Dr M. Nagesh IPS National Symposium of  Indian Phytopathological Society (South zone), College 

of  Horticulture, UHS Campus, Bengaluru, 12–13 September 2017.

Dr T. Venkatesan Steering Committee Meeting for Network Project on Agricultural Bioinformatics 

and Computational Biology, ICAR–IASRI, New Delhi, 20 April 2017.

 Review Meeting on Progress of  ZTMC (Zonal Technology Management Centre) 

Activities in ICAR Crop Institutes in the Southern Indian Zone, ICAR–IIMR, 

Hyderabad, 16 December 2017.

 Third National Conference on Frontiers in Ecobiological Sciences and its 

Applications, Periyar University, Salem, 8 January 2018.

Dr T.M. Shivalingaswamy  Zonal Action Plan Workshop of  KVKs for 2018–19, Gonikoppal, Kodagu, 22–24 

March 2018.

Dr K. Srinivasamurthy Meeting on Empowering Women Farmers on Biological Control, Green Foundation, 

Kanakapura, Ramanagara, 8 June 2017. 

Dr P. Sreerama Kumar Selection Committee Meeting, Institute of  Wood Science and Technology, 

 Bengaluru, 3 August 2017.

Dr R. Rangeshwaran National Science Academy Lecturer Workshop on Plant and Microbial 

Bio – Resources and their Conservation, Cauvery College for Women, Tiruchirappalli, 

23–24 January 2018.

Dr K. Subaharan Coleman Lecture Series, University of  Agricultural Sciences, GKVK, Bengaluru, 

8 July 2017.

 GPS Endowment Lecture on Translating the Chemical Language of  Nature, GPS 

Institute of  Agricultural Research Management, Bengaluru, 25 September 2017.

 NANOBIOTECK 2017 organised by Indian Society of  Nanomedicine, and 

Department of  Biotechnology, KTDC–Samudra, Thiruvananthapuram, 6 – 8 

December 2017.

Dr M. Mohan Training Workshop on Single Molecule Real Time (SMRT) Sequencing and 

Bioinformatics Analysis, ICAR–NBFGR, Lucknow, 25–26 July 2017.

 State Level Technical Committee Meeting on Issues Related to GM Crops, 

University of  Agricultural Sciences, GKVK, Bengaluru, 27 March 2018.

Dr G. Sivakumar Workshop on Plant Microbe Interactions for Sustainable Agriculture, Periyar 

University, Salem, 7–8 November 2017.

 Bengaluru Tech Summit, Bengaluru Palace, Bengaluru, 16–18 November 2017. 

Dr Deepa Bhagat AgriCon 2018, International Conference on Sustainability of  Smallholder Agriculture 

in Developing Countries under Changing Climatic Scenario, CSAUAT, Kanpur, 14–17 

February 2018.

Dr A. Kandan Brainstorming Session on Thrips: Challenges and Management Options, NASC 

Complex, New Delhi, 22 September 2017.

Dr Mahesh Yandigeri National Conference on Doubling Farmers Income for Sustainable and Harmonious 

Agriculture 'DISHA–2017', Sri Venkateswara University, Tirupati, 9–10 September 

2017.

 Krishi Mela, University of  Agricultural Sciences, GKVK, Bengaluru, 17 November 

2017.

 

 National Conference on Organic Waste Management for Food and Environmental 

Security, ICAR–IISS, Bhopal, 8 – 10 February 2018. 

 Farmers' Conclave, ICAR–NIANP, Adugodi, Bengaluru, 17 February 2018.

Dr K. Sreedevi Review Meeting of  All India Network Project on Soil Arthropod Pests, Durgapura, 

Jaipur, 5 February 2018.

 XVI AZRA International Conference on Applied Zoological Research for Sustainable 

Agriculture and Food Security, BHU, Varanasi, 9–11 February 2018. 

Dr R. Gandhi Gracy International Conference on Biodiversity – Strategies for Conservation and 

Sustainable Utilization, Ethiraj College for Women, Chennai, 1–2  February 2018.
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Dr K.J . David Workshop on Exchange/Transfer and Sharing of  Knowledge/ Biological/Genetic 

Resources with Outside and Foreign Agencies, NASC Complex, New Delhi, 8 June 

2017.

 Invited Lecture in Training Programme on Fruit Fly: Surveillance and Management, 

NIPHM, Hyderabad, 29 August 2017. 

 Invited Lecture in Training Programme on Fruit Fly: Surveillance and Management, 27 

February 2018, NIPHM, Hyderabad. 

Dr Ankita Gupta Meeting of  Bureau Directors and Scientific Staff, ICAR–NBPGR, New Delhi, 29 

August 2017.

 International Conference in Zoological Sciences and on Ants, Punjabi University, 

Patiala, 26–28 October 2017.

  National Conference on Status of  Invasive Alien Species in India, Zoological Survey 

of  India and Botanical Survey of  India, Kolkata, 14–15 December 2017. 

 First International Meeting on Asian Bees, NCBS, Bengaluru, 9–10 February 2018.

Dr M. Sampath Kumar Third Meeting of  the Expert Committee (EC) on Invasive Alien Species, National 

Biodiversity Authority, Chennai, 6–7 February 2018.

 Competency Enhancement Programme for Effective Implementation of  Training 

Functions by HRD Nodal Officers of  ICAR, ICAR–NAARM, Hyderabad, 15–17 

February 2018.

Dr K. Selvaraj Indo–US Symposium on Curbing Whitefly–Plant Virus Pandemics – the Departure 

from Pesticides to Genomic Solutions, PAU, Ludhiana, 4–5 December 2017.

 Workshop on Biosuppression of  Rugose Spiralling Whitefly Aleurodicus rugioperculatus 

in Coconut, ICAR–CPCRI, Kasaragod, 6 January 2018.

Dr U. Amala Eri Krishi Vigyan Mela, Eri Silkworm Seed Production Centre, Hosur, 7 March 2018.

Dr Richa Varshney Stakeholder Workshop for Identification of  Climate Hotspots in Karnataka, 

NABARD, Bengaluru, 29 January 2018.

Ms R.R. Rachana Biosafety and Application of  Nanotechnology in Agriculture and Allied Fields, UAS, 

Dharwad, 26–28 October 2017.

Dr R.S. Ramya  Workshop on Revisiting FOCARS: Reflections and Feedback of  Trained Scientists, 

ICAR–NAARM, Hyderabad, 15–16 March 2018.

Dr M. Nagesh XIX Group Meeting of  AINP on Soil Arthropod Pests, College of  Forestry, UUHF,

Dr K. Sreedevi Ranichauri,  19–20 June 2017.

Dr M. Nagesh National Consultation on Farmer Organizations: Status and Prospects, 

Dr M. Sampath Kumar ICAR–NIANP, Adugodi, Bengaluru, 25–26 July 2017.

Dr K. Selvaraj

Dr T. Venkatesan Seminar and Field day on Management of  Coconut Pests, Krishnagiri, 27 December

Dr K. Subaharan 2017.

Dr G. Sivakumar

 

Dr T. Venkatesan Seminar on Organic Cultivation of  Vegetables, Department of  Horticulture 

Dr K. Subaharan (Government of  Tamil Nadu), Krishnagiri, 24 March 2018. 

Dr G. Sivakumar

Dr Chandish R. Ballal and Dr M. Nagesh attending 
the Ninth International IPM Symposium in 

Baltimore, Maryland, USA

Dr K. Sreedevi, deputed as Guest Researcher in 
Alexander Koenig Museum, Germany, interacting 

with Dr Dirk Ahren

Scientists of  NBAIR attending the SAARC Regional 
Consultation on Facilitating the Use of  Microbial 

Pesticides in South Asia

Dr K. Subaharan chairing  a session on Omics in 
Biodiversity during BIODIVERSE 2018 held 

at IIT, Guwahati
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Dr K.J . David Workshop on Exchange/Transfer and Sharing of  Knowledge/ Biological/Genetic 

Resources with Outside and Foreign Agencies, NASC Complex, New Delhi, 8 June 

2017.

 Invited Lecture in Training Programme on Fruit Fly: Surveillance and Management, 

NIPHM, Hyderabad, 29 August 2017. 

 Invited Lecture in Training Programme on Fruit Fly: Surveillance and Management, 27 

February 2018, NIPHM, Hyderabad. 

Dr Ankita Gupta Meeting of  Bureau Directors and Scientific Staff, ICAR–NBPGR, New Delhi, 29 

August 2017.

 International Conference in Zoological Sciences and on Ants, Punjabi University, 

Patiala, 26–28 October 2017.

  National Conference on Status of  Invasive Alien Species in India, Zoological Survey 

of  India and Botanical Survey of  India, Kolkata, 14–15 December 2017. 

 First International Meeting on Asian Bees, NCBS, Bengaluru, 9–10 February 2018.

Dr M. Sampath Kumar Third Meeting of  the Expert Committee (EC) on Invasive Alien Species, National 

Biodiversity Authority, Chennai, 6–7 February 2018.

 Competency Enhancement Programme for Effective Implementation of  Training 

Functions by HRD Nodal Officers of  ICAR, ICAR–NAARM, Hyderabad, 15–17 

February 2018.

Dr K. Selvaraj Indo–US Symposium on Curbing Whitefly–Plant Virus Pandemics – the Departure 

from Pesticides to Genomic Solutions, PAU, Ludhiana, 4–5 December 2017.

 Workshop on Biosuppression of  Rugose Spiralling Whitefly Aleurodicus rugioperculatus 

in Coconut, ICAR–CPCRI, Kasaragod, 6 January 2018.

Dr U. Amala Eri Krishi Vigyan Mela, Eri Silkworm Seed Production Centre, Hosur, 7 March 2018.

Dr Richa Varshney Stakeholder Workshop for Identification of  Climate Hotspots in Karnataka, 

NABARD, Bengaluru, 29 January 2018.

Ms R.R. Rachana Biosafety and Application of  Nanotechnology in Agriculture and Allied Fields, UAS, 

Dharwad, 26–28 October 2017.

Dr R.S. Ramya  Workshop on Revisiting FOCARS: Reflections and Feedback of  Trained Scientists, 

ICAR–NAARM, Hyderabad, 15–16 March 2018.

Dr M. Nagesh XIX Group Meeting of  AINP on Soil Arthropod Pests, College of  Forestry, UUHF,

Dr K. Sreedevi Ranichauri,  19–20 June 2017.
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Dr M. Sampath Kumar ICAR–NIANP, Adugodi, Bengaluru, 25–26 July 2017.

Dr K. Selvaraj

Dr T. Venkatesan Seminar and Field day on Management of  Coconut Pests, Krishnagiri, 27 December

Dr K. Subaharan 2017.

Dr G. Sivakumar

 

Dr T. Venkatesan Seminar on Organic Cultivation of  Vegetables, Department of  Horticulture 

Dr K. Subaharan (Government of  Tamil Nadu), Krishnagiri, 24 March 2018. 

Dr G. Sivakumar

Dr Chandish R. Ballal and Dr M. Nagesh attending 
the Ninth International IPM Symposium in 

Baltimore, Maryland, USA

Dr K. Sreedevi, deputed as Guest Researcher in 
Alexander Koenig Museum, Germany, interacting 

with Dr Dirk Ahren

Scientists of  NBAIR attending the SAARC Regional 
Consultation on Facilitating the Use of  Microbial 

Pesticides in South Asia

Dr K. Subaharan chairing  a session on Omics in 
Biodiversity during BIODIVERSE 2018 held 

at IIT, Guwahati



16. TRAININGS CONDUCTED

Annual Report 2017-18 Annual Report 2017-18

91ICAR–Na�onal Bureau of Agricultural Insect Resources90 ICAR–Na�onal Bureau of Agricultural Insect Resources

Dr Chandish R. Ballal inaugurating the Awareness 
Programme on Invasive Rugose Spiralling Whitefly at 

KVK, Mangaluru

Dr Mahesh Yandigeri being awarded the Scientist of  the 
Year by Science & Technology Society for  Integrated 

Rural Improvement, Warangal, during National 
Conference on Doubling Farmers’ Income for  

Sustainable and Harmonious Agriculture  

Dr K. Sreedevi being awarded the Edita David Memorial 
Award by Applied Zoologists Research Association, 
Bhubaneswar, during XVI International Conference 

on Applied Zoological Research for Sustainable 
Agriculture and Food Security  
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17. DISTINGUISHED VISITORS

1. Dr Jitendra Kumar, Director, Institute of  
Pesticide Formulation Technology, Department 
of  Chemicals and Petrochemicals, 1 July 2017. 

2.  Dr S. K. Malhotra, Agriculture Commissioner, 
Ministry of  Agriculture & Farmers Welfare, New 
Delhi, 10 July 2017.

3.  Dr S. K. Singh, Additional Secretary and Financial 
Advisor, Department of  Agricultural Research 
and Education, New Delhi, 11 July 2017.

4.  Dr  W.A.R .T.  Wickramarachch i ,  Sen ior 
Programme Specialist (Priority Setting & 
Programme Development) SAARC Agricultural 
Centre, Dhaka, Bangladesh, 23 August 2017.

5.  Dr Ravi Khetarpal, Executive Secretary, Asia-
Pacific Association of  Agricultural Research 
Institutions, Bangkok, Thailand, 23 August 2017.

6.  Dr Hussain Farah, Plant Protection Officer, 
Ministry of  Fisheries and Agriculture, Maldives, 
23 August 2017.

7.  Dr Dinesh Babu Tiwari, Senior Plant Protection 
Officer, Plant Protection Directorate, Nepal, 23 
August 2017.

8.  Dr Amitava Das, Director, Plant Protection 
Division, Bangladesh, 23 August 2017.

9.  Dr U. S. K. Abeysinghe, Office of  the Registrar of  
Pesticides, Gatambe, Sri Lanka, 23 August 2017.

10.  Dr Pema Tohgau, Plant Protection Officer, 
National Plant Protection Centre, Bhutan, 23 
August 2017.

11.  Dr Ghulam Mohammad Saedi, Pesticide Analysis 
Manager at PPAD, Afghanistan, 23 August 2017.

12.  Mr Chhabilendra Roul, IAS, Additional Secretary, 
DARE & Secretary,  ICAR, Ministr y of  
Agriculture, Government of  India, 24 August 
2017.

13.  Dr Kuldeep Singh, Director, ICAR–National 
Bureau of  Plant Genetic Resources, New Delhi, 
14 September 2017.

14.  D r  R .  J.  R a b i n d r a ,  Fo r m e r  D i r e c t o r , 
ICAR–NBAIR, 16 September 2017.

15.  Dr M. Anandaraj, Former Director, ICAR Indian –
Institute of  Spices Research, Kozhikode, 16 
September 2017.

16.  Dr V. V. Ramamurthy, Former Professor, Division 
of  Entomology, ICAR–Indian Agricultural 
Research Institute, New Delhi, 26 February 2018.

17.  Dr S. Lingappa, Former Director of  Research, 
University of  Agricultural Sciences, Dharwad, 5 
March 2018.
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INBAIR participated in the following exhibitions to 
showcase various research technologies developed at 
the institute:

1.  'Farmers’ Conclave', organised at ICAR– 
National Institute of  Animal Nutrition and 
Physiology, Adugodi, Bengaluru on 16–17 
February 2018.

2.  'Krishi Mela' organised at GKVK Campus, 
University of  Agricultural Sciences, Bengaluru 
on November 16–19, 2017.

3.  'National Horticultural Fair-2018' organised by 
ICAR–Indian Institute of  Horticultural 

Research, Hessaraghatta, Bengaluru on 15–17 
March 2018.

4.  Three exhibitions were organised during the 
farmers seminar held on 16 December 2017, 27 
December 2017 and 24 March 2018 at Hosur, 
Arasampatti and Shoolagiri of  Krishnagiri 
district of  Tamil Nadu. The exhibitions were 
organized in association with Department of  
Horticulture, Govt. of  Tamil Nadu. 

19. EXHIBITIONS

Honourable  Union Minister of  Agriculture & Farmers Welfare visiting the NBAIR stall at Farmers’ Conclave 
organised by ICAR–NIANP, Bengaluru

18. MERA GAON MERA GAURAV

Seven teams of  scientists/technical officers have 
adopted a total of  35 villages in Karnataka and Tamil 
Nadu. The teams visited their respective villages every 
month and carried out farmer-centric activities, 
including demonstrations, providing technical guidance 
and information and supplying inputs to the needy 
farmers. Farmers' 'gosthis' were also conducted on a 
regular basis to sensitise the farmers about the 
importance of  natural enemies and biological control.

As a part of  MGMG, the Dodaballapura group 
consisting of  Drs. Mahesh Yandigeri, M. Sampath 
Kumar, K. Selvaraj, M. Nagesh and Mr. B. K Chaubey 
facilitated and moderated an interactive session among 
the board members of  Rajaghatta Horticulture Farmer 
Producer Company Limited, NABARD Chair, 
Farmers-First, ICAR-NIANP and ICAR-NBAIR. The 
agenda of  the meeting was Farmers-First and increasing 
the farm income of  this self-help group through 
identification of  bottlenecks in realising the increased 
farm income and propose a way forward for the same. 
With similar doctrine, Prof. Dr. S. Ayyappan, the 
NABARD Chair and Dr. Latha Devi, Scientist, 
Farmers-First project, ICAR-NIANP have interacted 
and expressed their opinion. Dr. S. Ayyappan lauded the 
work done by FPO, Rajaghatta for the welfare of  
farmers. The major bottlenecks in realisation of  farm 
income were identified as deficiencies in the marketing 
and community agriculture infrastructure (storage, 
transport, package). Dr. S. Ayyappan provided several 
steps as way forward for the group. He invited the board 
members of  FPO and MGMG group of  scientists to 
the 'National Consultation on Farmers Organisation: Status 
and Prospects' to be held at ICAR-NIANP, Adugodi, 
Bengaluru for further interactions and deliberations.

814 trichocards, 65 cc Corcyra eggs, 8298 numbers of  
Cryptolaemus montrouzieri, 32430 numbers of  chrysopids, 
5750 numbers of  Goniozus nephantidis, 50 numbers of  
Zygogramma bicolorata and 200 numbers of  Acerophagus 
papayae were supplied to 161 farmers for the 
management of  black headed caterpillar in coconut, rice 
pests and vegetable pests in Kunigal area.

Repeated visits were made to the farmers' fields in the 
adopted village, Rampura and the farmers were 

enlightened about the biological control methods of  
pest management. Trichogramma chilonis and chyrsopids 
were released for the management of  mulberry pests 
and the same were distributed among the farmers for 
further management of  pests. 

Four lectures were delivered at district level farmers' 
seminar held on 5 December 2017, 16 December 2017, 
27 December 2017 and 24 March 2018 at Hosur, 
Arasampatti, Shoolagiri and Thotibavi villages of  
Krishnagiri district in Tamil Nadu. Live biocontrol 
agents and microbial biopesticide formulations were 
exhibited and field demonstrations on pheromone 
technologies were also carried out at the farmers' meet. 

Interaction with farmers about cotton bollworm 
management at Krishnagiri

Prof. Dr. S. Ayyappan, NABARD Chair, and 

Dr. Latha Devi, Scientist, Farmers-First project, 

ICAR-NIANP, along with MGMG team of  NBAIR 

have interacted with FPO, Rajaghatta, Doddaballapur

NBAIR stall at National Horticultural Fair-2018 NBAIR stall at Krishi Mela
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 Division of  Genomic Resources

 26. Dr S.K. Jalali Principal Scientist (Agricultural Entomology) & Head,  
   Division of  Genomic Resources

 27. Dr. M. Nagesh Principal Scientist (Nematology)

 28. Dr T. Venkatesan Principal Scientist (Agricultural Entomology)

 29. Dr K. Srinivasa Murthy Principal Scientist (Agricultural Entomology)

 30. Dr R. Rangeshwaran Principal Scientist (Microbiology)

 31. Dr M. Pratheepa Principal Scientist (Computer Applications)

 32. Dr Mahesh Yandigeri Senior Scientist (Microbiology)

 33. Dr R. Gandhi Gracy Senior Scientist (Agricultural Entomology)

 34. Dr K. Selvaraj Scientist (Agricultural Entomology)

 35. Dr R.S. Ramya  Scientist (Agricultural Entomology)

  Technical Officers/Assistants 

 36. Ms Shashikala S. Kadam Chief  Technical Officer

 37. Dr Y. Lalitha Assistant Chief  Technical Officer

 38. Dr B.K. Chaubey Assistant Chief  Technical Officer

 39. Mr Satandra Kumar Assistant Chief  Technical Officer

 40. Mr P.K. Sonkusare Senior Technical Officer (T6)

 41. Ms B.L. Lakshmi Senior Technical Officer (T6) 
   (Took VRS from NBAIR on 11.07.2017)

 42. Ms L. Lakshmi Senior Technical Officer (T6)

 43. Mr H. Jayaram Senior Technical Officer (T6)

 44. Ms S.K. Rajeshwari Technical Officer (T5)

 45. Mr P. Raveendran Technical Officer (T5)

 46. Dr A. Raghavendra Technical Assistant (Laboratory Technician)

 47. Mr Umesh Kumar Sanjeev Technical Assistant (Laboratory Technician)

 48. Mr M. Chandrappa Technical Assistant (Driver)

 49. Mr R. Narayanappa Technical Assistant (Generator operator)

 50. Mr P. Madanathan Technical Assistant (Driver)

 Administrative Staff 

 51. Mr G. Ramesh Administrative Officer (Left NBAIR on 02.01.2018)

 52. Mr Alok Kumar Administrative Officer (Joined NBAIR on 03.01.2018)

 53. Mr T.A. Viswanath Finance & Accounts Officer

 54. Mr K.N. Visveswara Private Secretary to Director

 55. Mr Ajit Desai Assistant Administrative Officer

 56. Ms S. Kaveriamma Personal Assistant

 57. Mr M. Eswar Reddy Assistant

 58. Ms Dipanwita Deb Assistant
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20. PERSONNEL

 S.No. Name                          Designation

 Director 

 1. Dr Chandish R. Ballal Director 

Scientists

Division of  Germplasm Collection and Characterisation

 2. Dr Prashanth Mohanraj Principal Scientist (Agricultural Entomology) & Head,  
   Division of   Germplasm Collection and 
   Characterisation (Superannuated on 30.09.2017)

 3. Dr Sunil Joshi Principal Scientist (Agricultural Entomology) & 
   Head (In-Charge), Division of   Germplasm Collection
   and Characterisation

 4. Dr K. Veenakumari Principal Scientist (Agricultural Entomology)

 5. Dr M. Mohan Principal Scientist (Agricultural Entomology)

 6. Dr K. Sreedevi Senior Scientist(Agricultural Entomology)
   (Joined NBAIR on 21.06.2017)

 7. Dr K.J. David Scientist (Agricultural Entomology)

 8. Dr S. Salini Scientist (Agricultural Entomology)

 9. Dr G. Mahendiran Scientist (Agricultural Entomology)

 10. Dr Ankita Gupta Scientist (Agricultural Entomology)

 11. Dr Jagadeesh Patil  Scientist (Nematology)

 12. Dr M. Sampath Kumar Scientist (Agricultural Entomology)

 13. Ms R.R. Rachana Scientist (Agricultural Entomology) 
   (On study leave from 04.09.2017)

 14. Dr. Navik Omprakash Samodhi Scientist (Agricultural Entomology)

Division of  Germplasm Conservation and Utilisation

 15. Dr N. Bakthavatsalam Principal Scientist (Agricultural Entomology) & Head 
   (In-Charge), Division of  Germplasm Conservation 
   and Utilisation

 16. Dr B. Ramanujam Principal Scientist (Plant Pathology)

 17. Dr A.N. Shylesha Principal Scientist (Agricultural Entomology)

 18. Dr T.M. Shivalingaswamy Principal Scientist (Agricultural Entomology)

 19. Dr P. Sreerama Kumar Principal Scientist (Plant Pathology)

 20. Dr Kesavan Subaharan Principal Scientist (Agricultural Entomology)

 21. Dr G. Sivakumar Principal Scientist (Microbiology)

 22. Dr Deepa Bhagat Principal Scientist (Organic Chemistry)

 23. Dr A. Kandan Principal Scientist (Plant Pathology)
   (Joined NBAIR on 23.06.2017)

 24. Dr U. Amala Scientist (Agricultural Entomology)

 25. Dr Richa Varshney Scientist (Agricultural Entomology)
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   (In-Charge), Division of  Germplasm Conservation 
   and Utilisation

 16. Dr B. Ramanujam Principal Scientist (Plant Pathology)

 17. Dr A.N. Shylesha Principal Scientist (Agricultural Entomology)

 18. Dr T.M. Shivalingaswamy Principal Scientist (Agricultural Entomology)

 19. Dr P. Sreerama Kumar Principal Scientist (Plant Pathology)

 20. Dr Kesavan Subaharan Principal Scientist (Agricultural Entomology)

 21. Dr G. Sivakumar Principal Scientist (Microbiology)

 22. Dr Deepa Bhagat Principal Scientist (Organic Chemistry)

 23. Dr A. Kandan Principal Scientist (Plant Pathology)
   (Joined NBAIR on 23.06.2017)

 24. Dr U. Amala Scientist (Agricultural Entomology)

 25. Dr Richa Varshney Scientist (Agricultural Entomology)
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 59. Ms M.S. Uma Junior Stenographer

 60. Ms Nazia Anjum Upper Division Clerk

 61. Ms P. Anitha Lower Division Clerk

 Supporting Staff 

 62. Mr Ramakrishnaiah Skilled Supporting Staff

 63. Mr V. Anjenappa Skilled Supporting Staff  
   (Superannuated on 31.12.2017)

 64. Mr P. Nagaiah Skilled Supporting Staff



Participants of  SAARC Regional Consultation on Facilitating the Use of  Microbial Pesticides in South Asia, 
21–23 August 2017, NBAIR

Inauguration of  Silver Jubilee celebrations of  NBAIR on 24 January 2018

School children receiving prizes for the Quiz Competition conducted during 
the inaugural function of  Silver Jubilee celebrations on 24 January 2018 
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Phone: +91 80 2341 4220  F  Fax: +91 80 2341 1961 F   Website: www.nbair.res.in
(ISO 9001: 2008 Certified Institution)


	title pages
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

	AR Chapter 1 to 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19

	AR CHAPTER 4
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29

	AR Chapter 5 to 12
	ARChapter 13 to 20
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22

	Annual Report 2017-18 cover.pdf
	Page 1
	Page 2
	Page 3
	Page 4

	Annual Report 2017-18 cover.pdf
	Page 1
	Page 2
	Page 3
	Page 4




