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1. PREFACE

Insect fauna with the biggest diversity among the life forms impact agricultural production in a
significant way. India being one of the mega biodiversity countries has experienced both the harmful as
well as the beneficial impact, While several insectand related arthropod pests like phytophagous mites
have caused serious yield losses to agricultural. horticultural and plantation crops, the rich biodiversity
pool has opened up immense opportunity of exploiting the parasitoids, predators and beneficial
microbes in the ecofriendly pest management. The National Bureau of Agriculturally Important Insects
has marched ahead during the year 2010-11 with a elear vision of harnessing the immense potential in
biocontrol erganisms and other useful insects like the pollinators.

Looking back, the NBAITis proud of its achievemenis during the year 2010-11. The menace of the
papaya mealybug, Paracoccus marginaus which ravaged papaya and several other crops was
successlully controlled by the distribution and conservation of the exotic parasitoid Acerophagous
papayae within an unbelievably short time of six months in the state of Tamil Nadu, Kerala. Karnataka
and Maharashtra. The parasitoids has alse established in the states of Assam and Tripura. I wish to
compliment and congratulate all the partners and stake holders involved in this massive programme,

In the preface of the annual report 0f 2009-10, | promised that the NBAIT would forge partnerships
and collaborations with all stake holders, both national and international, for the benefit of the farming
community, | am happy to say that we have respected this commitment and in one of the biggest
national exercises, the NBAII brokered the partnership of about 125 KV Ks. 9 Agricultural Universities,
Plant Protection Wing of the State Department of Agriculture/ Horticulture in 7 States, the central IPM
centres, private industry, Sigo serve, Tamil Nadu, IFGTB, Coimbatore, KFRL, Peechi, Kerala and
Rubber Research Institute, Kottayam. I thank all these partners for their responsible involvement and I
aim happy to let them share the credit of partnering in this monumental effort of classical biclogical
control ofthe papaya mealybug.

Dr. 8. Ayyappan, Secretary, Department of Agricultural Research and Education and Director
General. [CAR was a source of great inspiration for which all the members of the family of NBAII and
the AICRP on Biological Control of Crop Pests and Weeds are grateful.

Dr. Swapan Kumar Dutta, Deputy Director General (Crop Seiences). ICAR continued to
challenge and encourage us for achieving scientific excellence for which we are thankful. He extended
his strong hand of support whenever needed which played a key role in the successful implementation
0'['-0 LI TESEarce 1] program mes.

Dr. T. P. Rajendran, Asst. Director General (PP). ICAR was a tower of support for the NBATI and
was always ready to help us in times of need. We enjoyed his association and, his words of
encouragement boosted our morale.

I cannot forget the support extended to the NBAIL by Shri Rajiv Mehrishi, Additional Secretary,
DARE and Secretary, ICAR, Shri Chaman Kumar, Additional Secretary, DARE and Financial

NATIONAL BUREAL OF AGRICULTURALLY IMPEOIRT ANT INSECTS




B R
i

Advisor, ICAR, Shri Ravindra Pattar, Dircctor (Finance), ICAR, Shri J. Ravi, Director (Personnel}
and ShriSanjay Gupta, Director (Admn.), [CAR

lam grateful to Dr.B. §. Bhumannavar, Principal Scientist for his able support in the preparation
of this report.

This annual report also will provide information on our achievements in various other arcas of
research and development. T hope you will find the reading exciting and stimulating. The credit for the
outcome of research goes to my colleagues at the NBAITI as well as in the different centres ofthe AICRP
on Biological Control of Crop Pests and Weeds.

We look forward to very exciting and adventurous partnerships of tackling the agricultural pests
and diseases in sustainable manner and provide relief to the beleaguered farmers of India in the
coming years.

R.J. Rabindra

Director

National Bureau of Agriculturally Important Insects
Coordinator

AICRP on Biological Control of Crop Pests and Weeds
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3. EXECUTIVE SUMMARY

A comprehensive research programme  wis
undertaken to address the mandate of the National
Bureau of Agriculturally Important Insects. All
research programmes relating to biological control of
plant pathogens continued under the project
coordination cell functioning at the NBAIL The
salient achievements af the NBAI as well as those of
the ALCRPon Biological Control operating in 14 state
Agricultural Universities (SAUs) and six Indian
Council of Agrcultural Research (ICAR) - based
centres besides many voluntary centres during the
year 2010-11 are presented below They testify to the
headway made in the search for effective biocontrol
stralegies in our battle against pests in diverse crop
situations.

Basic research

National Bureau of Agriculturally Important
Insects
Division of biesystematics, biodiversity and
biosafety
Biosystematics

One hundred and twenty species of insects
including coccinellids. parasitic Hymenoptera, and
other inscets were identified for 35 institutions
including various AICRP centres, state agricultural
universities, other universities, partners under the
Network Praject on Insect Biosystematics and
students, Several e-mail queries with photo
attachments for identification were answered.

Checklists of the Indian fauna of seven orders of
insects, including Protura, Ephemeroptera, Odonata,
Mantodea, Neuroptera, Anoplura, and Trichoptera,
were hosted in the website of NBAILL

Eleven new specics of Rhvnehortalia Crotch
(Coccinellidae) and one new species ol Anthocoridae

(Authocoris muraleedharani Yamada) were

described from southern India. Indian species of
Liophlocothrips (Thysanoptera) were revised, One
new species each of Liophioeothrips and Microterys
(Encyrtidae) were described from Karnataka, The
chrysopid genus Apochrvsa was recorded for the first
time from India on papayamealybug.

One hundred and  fifty-five factsheets on
common parasitoids. predators, weed Kkillers and
invasives have been hosted on the website of NBAIL
The sites provide basic diagnostic and biological
information on these insects with photographs and
other illustrations. A compilation of hiocontrol
mtroductions in India with details on 183 species was
made available from the NBAIT's website,

Fact sheets for six species of aphids, viz.,
Melanaphis bambusae (Fullaway),
Brachvsiphoniella montana (van der Goot),
Capitophorus mitegoni  Eastop, Ceratovacuna
perglandicdlosa Basu, Ghosh and Raychaudhur
and Aphis kwrosawai Takahashi was developed
and updated for the website on aphids
www.aphidweb.com.

Field studies with sentinel cards indicated that
Tvichogramma chilonis, T achaeae. T, pleridis.
T danaysicida and T. danaidiphage are common and
widespread native species around Bangalore.
Trichogramma danaidiphaga, 4 new species was
collected from the Himalayas and described from the
eges of Danaus chrysippus on Calotropis gigantea.
Molecular analyses revealed that T danausicida and
T dangidiphaga are two distinet species. T agrice
were collected from the eggs of drivdne merione on
castor, which is a new host recard for this species.

Surveys were conducted in different ecosystems
for scelionids in six states. viz., Jammu and Kashmir
(Nubra Valley, Leh: Srinagar), Maharastra (Pune,
Aurangabad), New Delhi, Uttar Pradesh (Lucknow),
Tamil Nadu (Kotagiri, Coimbatore) and Karnataka
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(eleven districts). A total of 3230 parasitods were
collected, curated and preserved for future studies.
Egg parasitoids were collected from 156 egg masses
of different orders of'insects such as Heteroptera (57),
Lepidoptera (58), Arachnida (15) Homoptera (3),
Newroptera (Chrysopidae) (9). Dictyuptem (107,
Diptera( 1), Coleoptera{])and Orthoptera(2).

Fifteen genera of Platygastridae belonging to
three sublfamilies - Scelioninae, Telenominae and
Teleasinae were recorded. The fiftcen gencra are
Acantholapitha, Calliscelio, Calotelea. Cyphacolus,
Duta, Dyseritohacus, Encyrtoscelio,  Palpoteleia,
Sparasion, Gryonoides, Qdontoscelio, Xenomerus,
FParatelenomus, Psix and Trissolcus. The genera
Gryonoides and Odonotscelio are reported for the
first time from India.

Fiflyfour eggs of Chrysopidae were collected on
rose bushes in the Nubra Valley in Ladakh and 74.1
per cent of the eggs were parasitized by Teferonus sp.
while per cent larval emergence was 22.22. Forty-
eight eggs of Acherontia stvx collected on Datura
were parasitized by Telenomus sp. Sceliocerdo (a
phoretic species on grasshopper) was collected
on the grasshopper Neorthacris acuticeps
{Pyrgomorphidae: Orthoptera). This species had so
Tar been collected only from Mandy (Karnataka), but
has now been collected from Coimbatore (Tamil
Nadu) also,

Classical Biological Control of papaya
mealybug

The three parasitoid species, viz., Acerophagus
pupavae, Psewdleptomastix mevicana and Anagyrus
foecki were imported in five consignments from
Puerto Rico. quarantined and field released for the
biological suppression of papava mealybug,
Paracoceus  marginaius, The parasitoids were
spectfic to 2 marginatus and did not parasitise seven
other species of mealvbugs common in India, ie
Maconelficoccus hivsutus, Phenococcus solenopsis,
Fervisia virgata, Planococeus citri, P Tilacinus,
Pseudococeus longispinus and  Lankacocous
The parasitoids did notattack the following
non target beneficial organisms. Le. Microms
ieoratus, Chrysoperla zastrowi sillemi, Brumoides

QFFICETIY,

sp.. Cryprolaemus monivouzieri, Gonlozus
nephantidis, Trichogramma chilonis, T, japanicum,
Bombyx mori, Apis cerana indica, Scymnus
coceivora, and Spalgis epius. All the three species of
parasitoids could be multiphed on P marginafus
STOWTL 0T POLato SProwts,

Training on the mass production of papaya

mealybug and its introduced parasitoids was
conducted for over 2500 scientists, subject matter
specialists, extension officers of TCAR, SAUs,
KVKs, NGOs and CSRTI, Mysore in different
batches between September-November, 2010. One
workshop on “Management of papaya mealybug and
deployment of introduced parasitoids” was
conducted on 30" October. 2010 and over 200
scientists from ICAR, SAUs, KVKs, KFRI, IFGTB,
CSRTI and NGOs and a few farmers attended the
workshop.
The papaya mealy bug parasitoid Acerophagus
papayae has established at all release spots in
Tamilnadu, Karnataka, Maharashira and Andhra
Pradesh and suppressing the population of papaya
mealybug successfully.

Division of bio-resource conservation and
utilization
Studies on predatory anthocorids

Twenty five surveys were made and Chius spp.,
Cardiastethus  exiguws, Blaptostethus  pallescens,
Anthocoris muraleedharani, Caravanocoris indicus
and five unidentfied species of anthocorids were
collected. Tt was found that rearing the C. exiguus al
25 and 30°C was most suilable for survival and
reproduction. The eggs of C. exiguus can be stored for
3 days at 10°C (with 64% hatching and 64% adult
emergence) and 10 days at 15°C (with 68% hatching
and 68% adult emergence).

Evaluation of anthocorid predators

The 2 day old nymph of 8. pallesceny could feed
1.5 crawlers per day whereas 7 days old nymph could
feed 2.2 crawlers per day. A total of 18 and 29 crawlers
were fed by 2 days and 7 days old nymphs,
respectively, however the survival of the nymphs was
very poor. In case ofadults, 2.6 crawlers were fed per
day and the adult could feed on 31 crawlers, however
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the adult lomgevity was reduced from 30 to 13 days
when fed on papava mealybug.

The new anthocorid predator Anthocoris
muraleedharani Yamada sp. nov, originally colleeted
from Bauhinia prpurea rees infested by Fervisia
virgata could be reared on cotton mealybug. During
the nymphal stage, 4. muraleedharani could feedona
total of 65.3 crawlers of cotton mealybug (CMB),
with a feeding of 4.3 (range: 2 to 10) crawlers per day.
The adult could feed on a total of 124.3 crawlers with
a per day feeding of 6.1 (range: 2 to 14) CMB
crawlers, However, this anthocorid could not feed on
papaya mealybug,

Eight releases of B, pallescens (@ 10 per plant
reduced the thrips damage on chlli significantly
(Freshno chilli-var, Supreme) at a polyhouse
belonging to Namdhari. The yield and the quality of
thé produce from the biocontrol plot were as good as
those ofthe chemical control plot.

Ten releases of B paflescens (@ 10 per plant
reduced the mite damage on chilli significantly at a
net house. The per cent leaf curling was reduced from
35 % (pre-release) to 13.25% (post release). The

control plants showed the typical symptoms of

shriveling and curling and drying of terminal portions
and flowers or buds which failed to open. The percenl
increase in height of the treated plants was 22.3, while
in the control. it wasonly 8.26%.

Studies on Sitotroga cerealella and
Hippodemia variegata

Sitotroga cerealelfa was mass produced on
unhusked wheat, Per day production was 1.33cc and
average production per month was 36.7ce. The total
production of egg was 403.5 ce during the period
under report. Biology of Hippademia varigata
collected from Srinagar was studied by providing
Aphis craccivora as host. The egg, larval and pupal
period lasted for 3.4, 7.8 and 4.6 days respectively,
The larval feeding potential was 32.3 aphids per day.
The total larval feeding potential varied from 226.3 to
258.6 aphids. The pre-oviposition period varied from
9-11 days and the female fecundity varied from 0.00
to 306.8 epgs. The adult longevity was 52.8 days in
maleand 61.11 days in female.

T e S e S e P S T T ANNIEAL FEPIRT R
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Studies on mealybugs and pseudococeids
The mealybug species, Phenacoccus madeivensis.
Phenacoceus  divaricatus, Phenacoecus  solani,
Rastroceccus mangiferae, and Paracoccus
marginatus  belonging to the tribe Phenacoccini
could be successtully mass multiplied only on
sprouted potato and not on pumpkin. A total of 42
species of pseudococeids were collected. preserved
and identified. The genus Phenococeus Cockerell was
the most predominant with seven species under it
followed by genera Dysmicoceus Ferris and
Pseudacocous Westwood with four species in each. A
total of 69 species ef natural enemies were collected
on 31 differentspecies of aphids and coceids,
Pollinators in different crop ecosystems
Surveys were undertaken in pigeonpea
ccosystem at Karnataka, Tamilnadu, Andhra Pradesh
and Maharashtra for the collection of pollinators.
Three species of Xylocopa (X. aestuans, X. latipes and
Xvlocopa sp.), five of Megachile (M. lanata, M
hicolor, M. anthracina, M. carbonaria, M. hera and
Megachile sp.), Lasioglossum sp., Ceratina (Pithifis)
hinghami, Apis florea, A dorsata and Trigonasp. and
an unidentified Halictid were collected from
pigeonpes. On gingelly crop Apiy dorsata and
A eerana indica were the most common pollinators m
Tamilnadu. On sunflower Apiy dorsata, Apis cerana
indica, Apis Hlorea and Trigona ividipennis were
found to be dominant pollinators. Naturally
maintained (pesticide-free) pigeonpea ¢cosysiem
supported a wide variety of natural enemies like
hymenopteran parasitoids (Braconidae,
Ichneumonidae, Vespidae. Scoliidae etc.) and
predators (Coceinellidae, Mantidae, Chrysopidae.
Gomphidae- dragonflies. Clubionidae (sac spiders)
and Araenidac) when compared to continuously
sprayed fields of Gulbarga. Bidar and Raichur areas
of Karnataka.
In the nontraditional pigeconpea area of Karnataka,
Singapore cherry, Muntingia celahura (Fam:
Tiliaceae), Spermacoce hispida (Rubiaceae) and
Euphorbia heterophylla (Euphorbiaceae) supported
all species of honey bees, whereas Centrosema
pubescens (Fam: Fabaceae) supported only carpenter
hees. Intercropping pigeonpea (cv. TTB-7) 10 rows
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and sunflower
attracted more

with marigold (c¢v. Local) 2 rows
{cv.KBSH-53) 2 rows allernatively
number of pollinators and natural enemies when
compared with the sole pigeonpea crop. The pod
damage by Helicoverpa, pod flies and pod bugs were
relatively less in intercropped pigeonpea compared to
sole crop.

Polymorphism in pheromone reception in
Helicoverpa armigera.

Different geographic populations of H. armigera
were collected from Nagpur, Bangalore, Gulbarga
and Raichur (Karnataka) and Coimbatore
{Tamil Nadu).

Different blends of pheromone components 7-
11-hexadecenal and Z-9-hexadecenal like 97:3 (blend
used commercially for the traps); 91:9 and 83:15 were
prepared and loaded into the silicone tubes and kept in
the sleeve traps at the canopy height. [n the field trial
at Raichur, there was significant number of males

caught in both the blends 97:3 and 91:9. The males of’

M. armigera collected from Raichur, showed
response to the blend of 97:3 in GCEAD studies in the
laboratory. In the field trial at Patna, the blend ratio
83:15 gave better. The Coimbatore females
elicited more EAG response than that of Raichur
population.

Division of Genomics and Bioinformatics

Biochemical identification and molecular
characterization of endosymbionts

Trichogrammatids

The veast and bacterial endosymbionts isolated
from Teichogramma embryophagum and T,
dunaudiphaga parasitoids emerged  from  field-
collected lepidopteran eggs were identified as Pichia
anomala, P guillermondii, Candidae apicola, C.
pimensis, Metschmikowia renkaufii, Hanseniaspora
uvarum., Wickerhamomyces anomalus,
Zyvoosaccharomyees rouxii. Bacillus subiilis and B
CEFEUS.
Actotal of 20 strains. including 2 Candida species and
10 Pichia species were identified to species level by
ITS sequence analysis, A BLAST search revealed that
yeast strains Tevl, Tey2 and Tev3 had sequence
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similarities to their corresponding type strain Pichia
anomaly isolate P13 (GenBank Accession No.
AY349442). All the endosymbiotic yeasts and
bacteria associated with Trichogramma obtained
from different localions were identified by 1TS
sequencing analysis as P anomale, Candida cf,
apicola, Wickerhamomyvees anomalus,
Metschnitowia rewkaufii, Hanseniaspora wvarum,
Candida Pooguillermondii,
Lygosaccharomyces rouxii. and bacteria as Bacillus
cereus and Bacéllus subtilis. Nucleotide sequences
were aligned and the results confirmed by clustering
that Pichia anomoelaas one group., Candida as another
and other related ones joining with each other.

pinmensis.

Chrysaperia zastrowi sillemni

The yeast cultures were characterized using the
YITS-PCR that amplifies the yeast Internal
Transcribed Spacer gene. whereas the bacterial
cultures were characterized using the 168 rDNA-
PCR that amplifies the 168 rDN A region specific only
to bacteria,

The endosymbiont from pesticide-tolerant strain
(PTS 8) afthe C. = sillemi predator was isolated and
the ITS region was amplified (798bp region). The
BLAST search found the endosymbiont to be
Klebstella sp. The endosymbiont from temperature-
tolerant strain showed 98% homology with
Zygosaccharomyees sp. and another yeast culture
showed 98% homology with Piciia anomala in the
GenBank database. Another bacterial endosymbiont
showed 97% homology with Stenotrophontonas
maltophifie strain inthe Genbank database.

Cotesia plutellae and Trichogramma brassicae

Based on carbohydrate fermentation test, yeast
solated from Coresia pluieliae showed wiilization of
maltose, sucrose, galactose. cellobiose, xylose and
raffinose and was found Lo be very close to Pichia
guiillermondii.

A BLAST search revealed that yeast strain Cpy|
1solated from Tirupati population had an 1TS1-5.458-
[TS-2 sequence similarity of 99% with their
corresponding type strain Pichia anomala isolate P1.
The output of the BLAST search of 16s rDNA
sequence of strain Cpbl isolated from Hoskote




population showed 100% sequence identity with
Baciltus subtilis. Likewise, bacteria associated with
Trichogramma brassicae was identified by 16sTDNA
sequencing analysis as Baeillus ceveus strain Thl and
was 99% similar to Bacillus cereus,

The sex regulating bacterial endosymbiont
wolbachia was detected in both the populations of
€. plutellae using wsp primers. The presence of
wolhachia was verified by a PCR method based on
the wolbachia surface protein {wsp). Sequencing of
the wolbachia surface protein. wsp, revealed
wolbachin infection was related to wolbachia in
Trichogramina dyriid with maximum similarity of
994, with BLAST test search of NCBIL

Indian coceinellids

DINA Barcodes for the 13 species of coccinellids,
viz., Brumoeides sutwralis, Chilocorus nigrita,
Cheilomenes sexmaculata, Coccinella
septempunctata, Coccinella transversalis,
Criprolaemus montrouzieri, Curinus  coernleus,
Harmonia axyridis, Henosepilachna
vigtntioctopunctata, Hyperaspis maindroni, {lleis
cinery, Rodolia amabilis and  Scvmmus  (Pullus)
latemaculats were generated by submitting the all
relevant information with the iBOL{BOLD2.5)
system. The phylogeny of (hirleen species of
coceinellids was generated based on molecular
character by bivinformatics tool,

All India Coordinated Research Project on
Biological Control of erop pests and weeds

Co-ordinating Cell: NBAII

Entomofungal pathogens

Application of Ferticillium lecand (V1-8 isolate)
recorded lowest population of Aphis craccivora
{32.3/plant) and highest yield (911kg/ha) and was on
par with monocerotophos (0.007%). The fungal
pathogen was found safe to Cheilomenes
sexmuculata as no mycosis was recorded, however
1.7 - 3.1% myeosis was recorded on the larvae of
Microntus fiids,

The bicefficacy Acremonium sp. and
Lecantcillivm  psalliotae, was evaluated against
Tetranvehus uritcae on five cucurbits, viz, ash gourd.
bitter gourd, bottle gourd, cucumber and ridge gourd,

010301

in three rounds of experiments set up mn the
greenhouse at the Biocontrol Research Farm, Attur,
Bangalore, during 2010-11, Among the fungal
treatments, dcremoniwm sp.applied subsequent to the
treatment with a weakening agent (PWA-1A) was the
best in terms of reduction (74.7 to 82.8%) of the
mite density.

Field bioefficacy of both host- and non-host
derived Hirsutella thompsonii isolates against
Phyllocoptruta elefvara on orange and sweet orange
was done. On sweet orange both M. thompsonii
isolates were able to significantly reduce the
population of the eitrus rust mite, the host-derived
isolate heing slightly better in terms of reduction in
mite population.

Mass produetion of fungal antagomists of
plant pathogens

Incubation at 28°C was the most optimum
temperature for the production of viable propagules
of Trichoderma harziawwm (THI0) on ragi as
substrate.  This was correlating to the declining
moisture content and water activity when substrates
were incubated at elevated temperatures (30°C or
above).

In case of entomofungal pathogens, the highest
cfu counts of M. anisopliae and B. bassiana were
recorded at 32°C (17.4 and 27.0 x 10" g respectively
after 15 days of incubation) on rice as substrate
compared to other temperatures tested.

The cfuof B bussiana on sorghum, 15 days after
inoculation was 26.4 x 10"/g whereas on ragi it was 8.4
x 10%g. In case of M amisoplice, on sorghum
substrate, the maximum cfu count was 29.4 x 107/g,
whereas an rice grain substrate it was 26.2x 107/g,

Management of bacterial wilts of Brinjal
caused by Ralstonia solanacearum through
Bacillus spp.

A combined application  of the tale-based
formulation of B megaterium NBAII 63 (10" cfu/m])
as sced treatment (4g /ke of seed), soil application (5g
kg of soil). seedling root dip (10g /L of water) and
foliar spray (10g /L of water) resulted in 31 per cent
reduction of bacterial wilt in brinjal. Good root and
shoot growth of the brinjal plants were recorded doe
to application B. megateriunm.
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Bacterial antagonists of Meloidogyne

A total 15 isolates of Pseudomonas spp. were
isolated from infected egg masses of root-knot
nematode, Meloidagyne spp. in brinjal and tomato
crops. Seven isolates were found inhibitory to second
stage juveniles of root-knot nematode under in-vitro
condimion and isolates NBAII-2 and NBAIIL-S
resulted up to 83.33% mortality of juveniles of
Metoidogyne spp.

Indigenous Bacillus thuringiensis

Six indigenous Bt namely PDBC-BT1, PDBC-
BT2, NBAIIB-TAS, NBAIIB-TG4, NBAII-BT3 and
NBATI-BT4 were sereened against H. armigera using
toxins activated by trypsin digestion. PDBC-BT1 was
the most toxic with the lower LC,, NBAII-BTG4-
treated plants however recorded the lowest pod
damage in pigeonpea.

Cryl and Cry2 Genes were present in PDBC-
BTI, PDBC-BT2 NBAII-BT3, NBAII-BT4, NBAII-
BT3S, and NBAIIB-TG4, Cry1l was present in all the
isolates which is supposed to have dual toxicity
{Lepidoptera and Coleoptera).

The spore-crystal mixture of the native isolates
and the reference strains were analyzed by SDS-
PAGE. BT1, BT2, BT3, BTS, BT-HD 1,.BT ASSAM
BT G4 isolates produced major proteins of 130and
6kDa consistent with the cryf and cryp2genes,

Abiotic stress tolerant Pseudomonads

Among Pseuwdomonas putide (3 strains), P
plecoglossicida (2 strains), P_fluorescens (2 strains),
Alcaligenes. sp. and Pseudomonas sp. the highest
vigour index of 4600 was observed in the plants
treated with £ putida (RPF-9),

"I vive' mass production of EPN

The optimal temperature for growth, duration of
lite cycle, larval biomass and fecundity of Galleria
ranged between 28 and 30 C at a relative humidity of
50-80%, The diets and the media were redesigned and
three modified diets have supporied the Gallera
mellonella larval production without any adverse
effects on fecundity, duration of life-cycle and larval
biomass and cheaper by 38-36% less than the
standard diet.
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'In vitro' production of EPN

Prior inoculation of symbiotic bacteria into
Wout's medium. soy flour + dog biscnit medium and
dog biscuit medium was found to enhance the yield
and rate of multiplication of 8. carpocapsae, 5, abbasi
and H. indica.

Shelf life of EPN formulations

Wettable powder formulations of
Heterarhabditis indica and H. bacteriophora were
developed withashelf-life of 8- 10 months.

Molecular identification using ITS and COI
genes analysis approach has been devised for
Stefnernema  carpocapsae, Steinernema  abbasi,
Heterorhabditis  bacteriophora, Heterorhabditis
indica and Photorhabdus fuminescens.

Evaluation of EPN against whitegrubs

"In vine' screening of two isolates of
Heterorhabdiris from Maharastra and one of
Heterorhahditis and  Steinernema from  Srinagar
against second and third instar grubs of dnomala
bengalensis revealed that all the four isolates were
effective causing 100% maortality to grubs.

Heterorhabdivis indica and 8. carpocapsae
obtained from G. mellonedla, C. cephalonica and root
grub exhibited better infectivity in shorter duration
against G, mellonedla and root grub compared (o the
progeny obtained from H. armigera, S. litura and P
xviostella.

Wettable powder formulations of EPN
Heterorhahditis indica and 8. abbasi were effective
against the root grubs (Lewcopholis lepidophora.
Anomata bengalensisand L burmestrii ) in arecanut,

Biological control of plant
nematodes

parasitic

An isolale of Arthrobotrys conoides and A
oligaspara collected from the galled and root-knot
nematode-infected roots and soil mix of commercial
polvhouse in Nelamangala recorded 90-98%
mortality of Meloidogyne incognita and
Rowvlenchndies renijormis.

Genomic DNA [rom isolates of Arthrobotrvs
oligaspora, A. caneides and Dactvlella oviparasitica
were used for PCR analysis and amplification of
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segments of beta-tubulin gene. Based on the
molecular size of the respective amplicons, the fungal
identity was confirmed.

Serine protease, collagenase and chitinase enzymes
responsible for virulence against root-knot nematode
egos and egg masses, were detected in the isolates of
Paecilomyces and Pochonia
chiamydosporia under in vitro.

lilacinuy

Fungal antagonists tolerant to abiotic stress
(GBPUAT)

One hundred isolates of Trichoderma coded as
T-1 to T-57 and Th 31 -93 from different farming
situations in the hills (Unarakhand) and plains of
North India were collected and screened in vitro for
their tolerance o abiotic stresses (i.c. cold, drought,
salinity). All isolates showed tolerance to varying
degree of pH. whereas isolates T-13, T-14 , T-50 and
Th-6R were tolerant to temperature. isolates T-1, T-4,
T-5. T-9, T=12, T-13, T-14, T-19, T-33, T-39. T-30. T-
53, T-37. Th-36. Th-60, Th-61, Th-69, Th-70 & Th-&2
were tolerant to salinity, isolates T-1. 15, T-9. T-11. T-
13, T-14, T-19, T-33, T-36, T-39, T-50, T-56 & T-57
were tolerant to meisture and isolates T-14. Th-36 and
T-57 for PGP activity (rice) were found best,

In wheat. Th-14 was effective in improving
germination percentage (33 % increase over contral)
followed by Th-19 and Th-13 under saline conditions.
The Isolate Th-14 also enhanced higher shoot, root
lengths, total chlorophyll content, increased
membrane stability index, lower accumulation of
MDA content and increased proline and phenolies in
treated seedlings. Th 56 and 75 induced maximum
tolerance to water stress of rice and wheat plants.

Biological suppression of plant diseases with
fungal antagonists (GBPUAT)

In case of sheath blight, isolates 14, 56, 68 and 69
were found bestwith no disease incidence. Among all
isolates only T-75, T-82 and T- 89 performed best in
terms of all the growth parameters and yield of rice cv
Kalanamak-3119 in comparison to other isolates and
check.

In large scale demonstration of biocontrol
technologies (FYM colonized with mixed
formulation ol Trichoderma harzignum +
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Pseudomongs fluovescens (@ 5 to 10 tons/ha) or use
of vermicompost colonized with Psewdomonas

fluorescens (@3 5 to 10 g/ha), seed treatment/

biopriming with mixed formulation of TH + PsF (i@
10g/kg seed) and need-based spray of TH+PsF (@@ 10
g/l) in fields affected with sheath blight) in organic
rice it was seen that though yields were slightly lower
in biocontrol plots as compared o farmers' practice,
the organic rice fetched higher price.

In large scale field demonstrations application of
T harziaman PBAT-43 and P, fluorescens PBAP-28
mereased the yields of tomato (38.5%), capsicumn
(38.5%), cabbage (35.2%). chilli (33%), pea(34.5%),
French bean (26.7%) and onion (16.5%) over the
farmers practice.
Biclogical control of plant parasitic
nematodes in Pomegranate (MPKV)

On four vear old pomegranate. soil application of
P fluorescens (@ 20 gfm was most effective in
reducing the root knot nematode population and
number of root galls/S g roots and increased 18.2%
fruit yield of pomegranate over control with 1: 21,8
ICBR.

Isolation and characterization of Bt strains
from the soil samples (IARI)

Seil samples were collected from several places
in northern India and ten Bt straing (GTG-1 to GTG-
10) were isolated. Laboratory evaluation of these Bt
strains against Chilo partellus revealed that seven
days after the treatment the mortality of the larvae
ranged from 8.91t0 31 .0 per centonly.

Interaction of Entomopathogenic fungi (EPF)
with fungal antagonists and nematophagous
fungi (Colony growth) (SBI)

All the species of entomopathogenic fungi (EPF)
had negative impact on the growth of B. bavsicna in
varving degreesof which B. hrongniartii was the most
tolerable. B, Arongniartii initially benefitted by
companion fungi but by day 12, showed slower
growth due to competition from all species of which
B. bassiena was the most compatible. For M.
anisopliae, V. chlamydosporium maost
companionable to grow with.

WS
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There was complete inhibition of growth of the
three EPF in the presence of both of Trichoderma
species throughout the growth period. Unlike
Trichoderma spp., nematophagous fungi were less
competitive to entomopathogenic fungi. Among the
target fungal species tested, T viride was most
harmful to V. chlamydosporium. Except Trichoderma
spp.. other fungi species were not interfering with the
arowth of 2 {Hacinus during the entire period of
abservation.

Interaction of EPF with fungal antagonists
and nematophagous fungi (Sporulation)(SBI)

Beauveria basstana was compatible with A4
antsopliae and 17 chlamydosporiun. B. brongniartit
was tolerant of most species except the
nematophagous fungi. When inoculated together,
sporulation of M. anisepliae and B. bassiane was
mutually unaffected indicating their compatibility.
Both the nematophagous fungi and Trichoderma spp.
were inhibitive o M. anisoplice. On the other hand,
all the EPF were highly inhibitive to F
chlamydosporium but not to P lidacinus during
sporulation. Among all species of fungl tested both
species of Trichoderma were highly inhibitive to
sporulationof P, {rlacinus.

M. anisoplice and P Iifacinus were highly
adverse to the sperulation of F. eflamydosporium
while the Trichaderna spp. are compatible with it. On
the contrary P lilacinus was unaftected by EPF while
it was inhibited by Trichoderma spp. the most, All
species affected 70 viride with M. anivopliae being the
least competitive. However, T harzianum  was
unaffected by most species except 10 viride followed
by P lilacinus.

Interaction among EPF and agrochemicals
(SBI)

The final day (12" day) observations on the radial
growth showed the toxic effect of metribuzin,
carbendazim and chlorpyriphos though there was
distinet influence of combination of species B
hasstana was grown with, on the levels of its
vulnerability o the chemicals. Growth ofmyceliumin
all three EPF was enhanced by imidacloprid and
acephate which compensated even for the species
competition. Atrazine was the chemical which was
next safest for all three fungi. Carbendazim was most
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toxic to all three fungi during colony growth.
Metribuzin was on par with carbendazim in its
harmful etfect  to B. bassiana and B. brongniatic
while M. anizopliae reacted worse to hoth
carbendazim and paraquat.

Biological suppression crop pests
Sugarcane

Eleven releases of Trichogramma chilonis
(@ 50,000 release in a farmer's field (200ha) located at
Buragaon village in Golaghat district significantly
reduced the incidence of Plassey borer from 29.5 to
13, 6%, Maximum sugarcane yield was recorded in
the parasitoid-released plot (73,320 kg/ha) as against
farmers practice (71.430 kg/ha). The highest net
return was obtained in the Trichogramma-released
plot (AAL-J).

Six releases of a temperaturc-tolerant strain of
I chifonis (@ 1 lakh/ha resulted in the reduction of
mternode borer incidence by 75.8 per cent and
recorded B9.9 kg cane yield/50 canes (MPE V),

In a large-scale demonstration, eight releases of
I chifonis at 10 days interval during April to June
{@50.000/ha resulted in reduction of early shoot borer
incidence by 56.4 per cent. The cost benefit ratio in
release field (1:19.2) was higher than chemical
control { 1:7.5) (PALIY.

In a large-scale demonstration in Punjab, cight
releases of 1 japonicun at 10 davs interval during
April to June @ 50,000/ha resulted in reduction of top
borer incidence by 34.7 per cent. The cost benefit
ratio in release field (1:20.6) was higher than
chemical control (1:6.5)(PAU).

Sugarcane woolly aphids were noticed in Pune.
Sangli, Kolhapur, Ahmednagar, Nashik, Jalgaon,
Jalna and Satara districts of Maharashtra, but the pest
intensity was low owing Lo occurrence of predators
Dipha aphidivora (0.8-2.1 larvae/leal), Micronms
igoroms  (1.8-5.6 grubs/leat) and syrphids (1-2
larvae/leaf) and parasitism by Encarsia

Havoscutellum (MPKY),

In a field demonstration, twelve releases of
I chilonis at 10 days interval during July to October
{@50,000 per ha resulted in reduction of sugarcane
stalk borerincidence by 58.7 percent (PAU).
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Under ambient temperature in the laboratory the
parasitism and adult emergence of the T. chilonis HT
strain and normal strain were not  significantly
different while at 40°%¢ HT strain had significantly
higher parasitism and adult emergence rates on eggs
of Corcyra cephafonica, Chilo infuseatellys and
Chifo sacchariphagus indicus (SBI).

The persistence of semi purified suspension of
Coimbatore and Kamal isolate of the GV of Chifo
infuseutellus was the highest recording lowest dead
hearts (60%) while that of Assam isolate was the
lowest recording 100% dead hearts. Formightly
collection of shoot borer larvae from the control plot
revealed the lowest recovery of GV in April (14.3 %)
and the highestin October, 2010 (33.2%) (SBD).

Results of a pot culture experiment revealed that
apphication of B. hassiana and M. anisopliae singly or
incombination was able to reduce dead hearts caused
by shoot borer significantly (SBI).

Cotton

The parasitism rate of Aenasius bambawalei
varied from 15.66 to 21.15 % with an average of
17.63%. Minimum (16.84%) parasitism was found
during eurly phase of crop growth which increased in
subsequent weeks and reached a peak (26.72 %))
during the first week of October 2010. Maximum
parasitism{2 .15 %) was recorded at Khandha during
October 2010 (AAU-Anand).

In cotton, ! solenopsis was noticed in October,
2010 and again appeared in January-February, 2011
with high intensity (9.5 mealy bugs/5 ¢m shoot) in
March, 2011, The pest was altacked by Aenaesius
hambawalei as well as coceinellids and chrysopids,
The mealybug Soccharicoccus sacchari was very
serious  during  February-March, 2011 in Pune
(Indapur, Baramati areas) region. The mealybug
species. Ceccidohystriv insolita Green was observed
on perennial cultivar of pigeon pea maintained at
research farm of Botany as well as Entomology
Division. College of Agriculture, Pune. In orchard
crops, grape, guava, custard apple, sapota, papaya and
pomegranate were attacked by Maconellicoccus
hivsutus, Ferrisia virgata, Planococens sp. and
Pargeoceus marginatus, The papaya mealybug
(PMB) was very serious and distributed in 6 districts

A00z0i

of western Maharashtra. It was found o he
parasitisized by indigenous species of parasitoid,
Acerophagus papayae in the state. Besides, Subabu!
was found attacked by unidentified species of
mealybug (MPKV).
Tobacco

Application of Bacillus  thuringiensis  var.
kurstaki in aqueous solutions with EC 2.0 dSm,
resulted in 24.8% mortality of Spodoptera linera, 7
days after the treatment in the nursery. Seven days
after spraying, there was significantly lowest seedling
damage (12.64%) caused by S. Jitwra and highest
larval mertality of §. Jinga (29.97%) when Bt in
aqueous solution with pH 7 was sprayed (CTR1).

Application of Seauveria bassianat@ 10
spores/ml i water with EC 1.0 dSm. resulted in
24.5% mortality of § firura. 7 days after the treatment
in the tobacco nursery. Seven days after spraying 5.
hassigng, there was significantly lowest seedling
damage (15.31%) caused by S. litwra and highest
larval mortality of S, linera (18.71% ) at pH 7 (CTRI).

Among the six strains tested, the NBAII strain of
Ha NPV at a concentration of @ 1.5 x10" PIB/h and
resulted in highest larval mortality (69.18%) of H.
armigera and lowest leaf damage (6.30 %) (CTRI).
Rice

In a field survey at Anand, three predatory
spiders Neascona theisi, Argiope sp. and Pholeus sp.
were found be dominant inrice fields (AAU-A).

The eggs of gundhi bug were parasitized by
Coencyrtus sp. (Encyrtidae: Hymenoptera) and
Gryon sp. (Scelionidac: Hymenoptera) and predated
by Conocephalus longipennis (Acrididae:
Orthoptera) and Micraspis discolor (Coccinellidae:
Coleoptera) (TNAL),

Field demonstration of [PM module was
conducted on rice wvariety Gurjarl. The resulis
indicated that 1PM module registered significantly
less imcidence of leaf folder, skipper and plant hopper
and higher grain (4200 kg/ha) as well as fodder (5960
ka/ha) vields were recorded from the IPM block over
Farmers' practice and untreated control over the
control. Significantly higher (1.1 spiders /hill)
population of predatory spider was recorded in 1PM
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madule in comparizson to rest of the two other modules
evaluated. (AAU-A).

The results revealed that significantly lower
incidence of rice leaf folder and white-backed plant
hopper population was recorded 10 days after the
spray in all the bio-pesticide (Bacillus thuringrensis,
Beauveria Verticillium lecanii and
Nomurea rifeyi) treated plots compared to the control.

bassiang,

The bio-pesticide spray also reduced the population of
spiders. All the treated plots recorded significantly
gher gram (3,100 to 3,600 kgha) yield over
entreated check (2,000 kg/ha) (AAU-A).

Validation of BIPM practice carried out in an arca
of 200ha in two villages, The results revealed that the
populations of GLH as well as damage by stem borer
and leaf folder were much lower in the BIPM package
compared to the farmers’ practice. Higher grain vield
was obtained in the BIPM package (3,280 kg/ha) than
the farmers practice (2,935 kg/ha). The incidence of
dead heart, white ear head and leaf folder were lower
(< 5%) m IPM plot as compared to farmers’ practice
{AAU-Jorhat).

Large scale validation of BIPM package was
conducted at five villages (Beraboi, Mendhasala,
Bhingarapur, Bentapur and Deulakur) on tice (var
Lalat} during 2010. In IPM package, the dead heart,
white car, lcal folder. case worm, skipper and GLH
population were significantly lower than that of the
farmers' practice. The beneficial fauna like spiders
and lady bird beetles were significantly higher in IPM
package. The IPM package recorded significantly
higher grain wield (4,251 kg/h) and the net retums
over farmers practice was T16. 140 (OUAT).

The large scale adoption of BIPM technologies
was carried out on rice (var, Jyothi and Uma) in an
area of 70O hectares in different panchayats in
Thrissur district, There was no significant difference
in leal folder and dead heart mcidence between the
BIPM practice and farmers practice. However, the
population of natural enemies like spiders and
coccinellids was significantly higher in BIPM plots
when compared to farmers plots. The grain yield was
7.595 kgdha in BIPM plot and 7,430 kg/ha in farmers
practice plot indicating that there is no significant
difference betweenthem (KAL),

Large secale demonstration of biocontrol was
conducted in Basmati rice at two locations in village
Chaharke of Bhoghpur block in district Jalandhar on
variety Basmati — 1121 over an area of 20 ha each. [t
ean be concluded that 1PM (6 releases of 7. ehilonis
and T. japonicum each @ 1, 00,000/ha) proved as
effective as chemical control on large scale for the
management of leaf folder and stem borer of Basmati
rice. (PAU).

Ewvaluation of agueous and wp formulations of
EPN against rice yellow stem borer and leaf folder
revealed that 8. felfiae when applicd in aqueous form
recorded 50.2 per cent mortality of vellow stem borer
and 42.9 per cent mortality of leaf folder but was
found inferior to chemical treatment { AAU-Jarhat),

Similar studies at Bhubaneswar revealed that 8
rivhrave when applied in agqueous form recorded
significantly less dead hearts (8.8%) and leafl lolder
damage (4.5%) and was superior to control but on par
with chemical treatment (OUAT).

In Kerala, a sponge formulation ol PDBC-EPN-4
recorded higher mortality of rice stem borer and leaf
folder, but was inferior to chemical control (KAU).

In a pot culture experiment, application of EPN
(Steinernema sp. (Runne) (@ 8 lakh/pot resulied in the
maortality of 55.8% in larvae of Chifo suppressalis and
60.0% in Cnaphalocrocis medinalis (CAU-Imphal).
Pulses

Pigeonpea intercropped with sunflower and
border crop of sorghum recorded the least population
of H. armigera larvae (3.6/10 plants) compared to
pigeonpea intercropped with sunflower and border
crop of maize (6.4/10 plants). The population of leaf
hoppers and aphids was lower and population of
predatory stink bug and coccinellids was higher in
pigeonpea intercropped with sunflower with border
crop of maize. Yield was also higher in the pigeonpea
intercropped with sunflower with border crop of
sorghum (1247 kg/h) than the other two modules
(ANGRALU).

Pigeonpea when intercropped with sunflower
(9:1} and border crop of maize recorded less pod
damage by H. arutigera at harvest compared to sole
crop. Significantly higher number of Coccinellid and
grain vield was recorded on pigeonpea plots

.
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intercropped with sunflower and border crop of maize
over the treatment of pigeonpea grown as sole crop
(AAU-A).

Application of HaNPV sprays @ 1.5 X 107
POB/ha+0.5% crude sugart+ 0.1% Teepol and hand
collection of second instar larvae recorded
significantly lower population (0.4) of . armigera in
pigeonpea compared 1o control plot (1.9). However,
this treatment failed to suppress the damage due to &,
ertica and Marnca testulatis. Significantly higher
(1,140 ke/h) grain vield was recorded in the treatment
of HaNPV spray + hand picking of H. armigera larvae
over untreatedcheck (630 kg/h) (AAU-Anand).

Validation of BIPM practices against pests of
chickpea (var. GG-2) was done against farmers'
practice. The results revealed that the BIPM package
recorded significantly lower population of A
armigera (0.1/plant), low pod damage (1.9%). and
incidence of wilt disease (5.4%) and higher grain
vield (836 kg/ha) as compared to farmers practice and
control (AAU-Anand).

Evaluation of EPN against soybean defoliators
revealed that lowest larval population of 8 fitira
(3.17)y was recorded in H, indica agueous formulation
whereas lowest semilooper (2.5) was recorded in &.
carpocapsae tale-based formulation. However all
EPN formulations were inferior 1o chemical control
(DSR-Indore).

In a field trial, application of B. basséana WP @@
1.5 kg/ha recorded significantly lesser grain damage
by H. armizera and Exelastis atmosa and also
recorded higher grain vield of prigeonpea compared to
B, bassigna SC formulation or Bt but was inferior to
Spinosad (INKVV).

Validation of EPN against pests of soybean (var.
J8-335) revealed lowest larval population of C. acuta
(1.5), 8. fitura (4.7y and highest grain yield (980.9
kg/ha) in . indica aqueous formulation @ 100ml/m’
and it was better than spinosad application (JNKVV),

Evaluation of entomopathogens against soybean
defoliators revealed that B2k, sprayed plots recorded
lowest larval number of C. acute (2.3), S litura (4.0)
and highest grain yield (1181 kg/ha). Sprays of B,
hassiana was {he next best treatment (JINKVV),

Oilseeds

Eges of castor capsule borer were parasitized by
Trichogramma chilonis (22.9%). T japonicum
(13.1%,). Trichogrammatoidea bactrae (17.3%) and
T achaeae (12.60%ANGRALU).

Groundnut leaf miner could be effectively
managed by spraying of Bt @ | kg/ha or NSKE 5%
followed by fourreleases of 7. chilonis in Coimbatore.
Highest vield was obtained in Bt spray (1,496 kg/ha)
followed by NSKE 5% spray (TNATI).

Coconut

Field demonstration trial in (00 ha area
undertaken at Devikulangara Panchayat, Alappuzha
district. Kerala for management of Oryvetes rhinaceros
by integrating biocontrol agents, wviz., Ornveres
rhinpceros virus, Metarhizium anisopliae  and
pheromone trap. M. anisopliae packets {100 numbers
containing 100 g of sporulated fungus in rice media)
were supplied to famers for applying in breeding sites.
Pheromene traps (PYC traps) set up with PCI
pheromone lure recorded an average collection of 5.8
beetle /trap/month (CPCRI),

Among the four species of EPN evaluated against
coconut white grub (Lencopholis concophoral,
8. carpocapsae and S, abbasi @5000 1/grub was
found to be more effective than Heterarhabditis spp,
in soil column bioassay. Synergistic interaction of
S, carpocapsae as well as 8. abbasi (@ 5000 1] with
imidachlorprid (0.002%) against coconut white grub
was observed accelerating the kill (85%) within a
period of 4% b in soil column bioassay (CPCRI).

Laboratory screening of EPN against red palm
weevil indicated a higher LC., of 4. bacreriophora
(613.5 10y than H. indica (3355 1]) for the same
exposure time of 96 h indicatng higher toxicity of
H. indica against grubs of red palm weevil (CPCRI),

Releases of parasitoids (Goniozus nephantidis
and Bracon brevicornis (10 parasitoids/ palm) in the
demonstration plot at Vechoor, Kottayam Dist,
brought the pest under control and there was complete
recovery of palms from (. arenosella incidence in
parasitoid-released areas (CPCRI).

Three releases of Cardiastethus exiguus (al 50
nymphs/palm at 5 days interval and four releases of
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Goniozus nephantidis @10 adults/palm at
tortnightly interval, significantly reduced Opisina
grenoselfa larvae from 5.7 to 0.7 per leaflet in
Muthalamada (Palakkad district) during 2010
(KAL),

Tropical fruits

The tea mosquito bug. Helopeltis antonii on
guava could be effectively managed by spraying
Beanveria bassiana which recorded lowest per cent
fruit damage (5.0%) compared to control (39.6%)
(ITHR).

Significantly lowest mango hopper population
was recorded per inflorescence in both M. anisoplice
(21) and chemical (3) treatments as compared to
control (110). The hoppers after causing severe
damage 10 inflorescence have moved away and
aggregated on unflowered trees situated in the same
orchard (1THR).

Application of M. anisoplice @ 1 x 10°
spores/ml on tree trunk during off season + two
sprays during the season at weekly nterval was
effective in reducing the mango leaf hopper
population in the inflorescence (TNAL).

The natural enemies like Spalgis epius and
Sevmmus sp. were recorded on papaya mealybug in
Kerala (KAU).

The natural ememies recorded on  papava
mealybug in Tamilnadu include Spalgis epius,
Cryptolaemus  montrouzieri, Scymnus coccivora.
Briumoides sutwralis, Cheflomemes sexmaculatus.
Coceinella iransversalis, Cladiscodes sacchare, and
Ischiodon scutellaris (TNALL.

The natural enemies collected on papaya (var.
Taiwan 786) in Maharashtra included Spalgius
epins, Coccinella septempunciata, Scymmus sp.,
Anthocorids, Mallada sp.. Brumoides sp., Syrphids,
Spiders and the Encyrtid parasitoid, Acerophagus
papavae (MPRV),

In Tamilnadu 3.00.000 parasitoids were mass
multiplied in six months and released in farmers field
i@ 100 parasitoids/village in all the 32 distriets of
Tamil Nadu for the management of papaya
mealybug. There was a remarkable reduction (84 1o
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99 per cent) in mealybug population 90 days afier
release from five locations studied (TNALY).

A total of 300 parasitoids of A, papayae @ 50
adults at fortnight interval and 100 adults of 4. loecki
and £ maxicana were released in a papaya (var
Taiwan Var. Red Lady) orchard at Chitoor. In about
three months time, 4. papavae established and
arrested the spread of papaya mealybug and brought
down the mealvbug population to negligible level.
The parasitoid 4. papavae has also been released at
Soladevanahalli and Baglur near Bangalore on
papaya mealybug (TTHR),

Inoculative release of the parasitoid, 4. papavae
e 1.500 adults per acre durmg October, 2010 in
mealybug infested papaya orchards (95% incidence)
at Pune reduced the mealybug population by 85-92%,
by January, 2011, Similarly inoculative releases of
1000 parasitoids per acre during October, 2010 at
Jalgaon. Dhule and Thane districts (65 to 85%
mealybug ineidence) brought down the mealybug
population effectively by January. 2011 (MPKV).

All the six insecticides (Acephate @0.75g/L.,
Imidacloprid @ 03ml/L, Acetomiprid @ 0.2g/L,
Buprofezin i@ 1.25ml/L, Dimethoate @@ 1.5ml/L and
Dichlorvos (@ 1ml/L) were found extremely toxic to
the exotic papaya mealybug parasitoid. A, papavac
resulting in 100% mortality (ITHR).

Inoculative release of C. montrouzieri (@ 2,500
beetles/ha in June, 2010 was found effective in
suppressing the mealy bug population to the extent of
80.9% with 49.8% increase in the yield of marketable
custard apples (MPEWV).

Temperate fruits

Al Bagh-c-Khomini orchard two  sequential
releases of Trichogrammea embryaphagum, reduced
the fruit damage to 31.4% as compared to 77.3% in
control (SKAUS&LT).

In a laboratory evaluation, the M. [udica
(401)fem’) recorded highest mortality (83.3%4) of
apple root borer and this was followed by
S carpocapsae (A010em’)y (80.0%). Beauveria
bropgniariii and M. anisoplice were ineffective to the
root borer Dorvsthenes hugelii recording mortality of
66.7 to 66.0 per cent, respectively (YSPUHF).



Vegetable crops

Application of Bt (Biolep) (@ 1.0 kg/ha 5 X 10’
sporesimg) or HalNPV (@ 1.5 X 107 POB/ha) or 8.
bassiana (@ 1.0 kgha 2 X 10"cfu/g) or M. anisopliae
{(@ 1.0 kg'ha 10" cfu/g) or M, rileyi PDBC strain (&
10" spores/ha) significantly reduced the population
of H. armigera larvae and increased the fruit yield of
tomato and were on par with each other, However
highest fruit yield was recorded in NPV-treated plots
(16160 kg/ha)(AAU-Anand).

The BIPM package recorded significantly less
ntimber of aphids (0.8). leaf hoppers (0.3) and
whitelies (0.3) per leaf, reduced fruit damage and
increased fruit yield (2346 kg/ha) compared to the
farmers' practice and control (AA U-Anand).

Four releases of 8. pallescens either at 10 or 20
nymphs/plant at 10 days interval, significantly
reduced the mite population (96.6% ) on okra and was
on par with the chemical spray (97.6%). However in
the control the mite numbers increased from 19.1 10
327 perplant (KAU).

Validation of NBAII Bt strams revealed that
higher per cent mortality of Plutelfa xylostella larvae
was recorded in Bt strain PDBC-BT-1 (37.6%)
compared to PDBC-BT-2 (48.9%) (AAU-lorhat). At
PAU however, higher per cent cumulative mortality
of H. armigera larvae was recorded in Bt strain
PDBC-BT-2 (60.0%) compared to PDBC-BT-I
(55.5%) (PALL).

Single release 20 predatory mites per mile-
infested bean plant wiped out the population of pest
mite 20 days after the release and the predatory mite
population increased to 367=8.6 and 77948 4 mites
per plant after 10 and 20 days of release respectively
(YSPUH & F).

Six releases of Trichogramma pretiosum
thelyiokous strain (@ | lakh/ha at weekly interval
starting from 45 days after transplanting were found
to be effective in reducing the infestation of #
armigera and inereasing the yield of marketable
tomato fruits (MPKV, MPUAT, TNAL, CAU and
OUAT).

Validation of IPM packages against brinjal shoot
and fruit borer in five villages revealed that the IPM

L
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package was far superior to the farmers practice
resulting in significantly less wilt (3.2% ). shoot barer
(8.9%) and fruit borer damage (13.7%) and
significant increase in marketable vield resulting in
highest net returns of T 69,737 over the farmers’
practice (OUAT).

Studies at Pasighat, indicated that there was no
significant difference in per cent plant wilting in the
nursery, per cent fruit damage and marketable vield of
brinjal between biocontrol-based IPM  plot and
farmers practice. However, both the treatments were
superior to control.

Single rvelease of Cheillomenes sexmaculata
adults (@ 1500 beetles/ha was as good as chemical
application for the control of cowpea aphid. There
was no significant difference in the population of
aphids in the release plot (1.5 per plant) and chemical
application plot (1.7/plant). Similarly there was no
significant difference in the yield of cowpea in the
refeased plot (10,340 kg/ha) and chemical application
plot (10,530 kg/hay (KAL),

Validation trial of IPM module against R
svlostella and S, litura in cauliflower revealed that
there was no signilicant difference in the the
population of P xvlostelle and 8. litwra in biocontrol-
based [PM plot (0.69/leafl and 0.25/leaf) and farmers
practice plot (0.40/leaf and 0.21/1eaf) but both were
superior to control (CAU-Imphal).

Validation of [PM module against pests of
tomato indicated that there was no significant
difference in per cent plant mortality in the nursery,
per cent fruit damage and marketable yield of tomato
between biocontrol-based IPM plot and farmers
practice. However, both the treatments were superior
to control (CAL- Pasighat).

Cumin

Validation trials with antagonistic biopesticides
against cumin wilt revealed that seed treatment with
T harzianum (PDBC) recorded lowest discase
incidence (2%) and highest grain yield of cumin
(1.141 kg/ha) (MPUAT).

Application of ¥ lecanii recorded higher cumim
aphid mortality (84.7%) than other biocontrol agents
but inferior to imidacloprid. Highest grain yield was

S
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recorded in azadiractin plots (995 kg/ha) which was
on par with imidacloprid (MPUAT).

Biological control of white grubs

Soilapplication of B, bassiana, M. anisopliae, H.
indica and Steinernema carpocapsae resulted in low
potato tuber damage by the white grubs (31 4-38.0%)
as compared fo control (59.2%) (YSPUHF).

Results of validation trial on entomopathogenic
fungi against whitegrubs attacking groundnut
revealed that significantly lowest plant mortality
(4.6%) and highest grain yield (1,524 kg/ha) werc
recorded in M. anisopliae i@ 1 x 10 conidia’ha, This
tretament was on par with chlorpyriphos in ehancing
the yield (MPUAT).

Biological control of termites in wheat

Application of M. anisoplice @ 1 x 10"
conidia/ha  and S carpocapsae EN-11 (@ 3blj/ha
effectively suppressed termite damage and recorded
signifcantly less plant mortality of wheat (5.12 and
4.72%) and higher yield (4,020 and 3.960 kg/ha)
compared 1o other EPN but was inferior 1o
chlorpyriphos (MPUAT).

Polvhouse crop pests

Validation of efficacy of different biocontrol
agents against Scirtothrips dorsalis on capsicum
revealed that highest per cent reduction of thrips over
control in B. pallescens-released plot.
Application of entomopathogenic formulations was
as effective as chemical application (IIHR ),

Wias

Evaluation of B, paflescens against Scirtothrips

dorsalis on capsicum indicated that single release of

B, palleseens (@ |0 plant resulted in effective control
of the pestand increased vield (IIHR).

In an experiment with V- lecanii pure culture as
well as formulation. and £ fumosoreseus pure culture
aganst Trialeurades vaporariorsm on French beans.
highest mortality of the whitefly was recorded in ¥
lecanii formulation @ 10" spore/ ml concentration
(YSPUH & F).

On rose plants, the population of spider mites
declined from 21,1 to 6.4 when 20 anthocorids were
released. In the control plol, the mite population
inereased from 16.2 to 25,1 perplant (SKUAS & T).
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At Pune, four releases of 8. pallescens @ 20
nymphs/plant significantly reduced the mite
population from 63.1 to 26.8 per 5 leaves on rosc and
found superior to control but inferior (o abemectin
(134 mites/S leaves {MPKV).

At Commbatore. [our releases of B pallescens (@
200 nymphs per plant significantly reduced the
population of spider mite from 232 to 41 per 5 leaves
and recorded 21.3% leaf damage was superior to
control and on par with Abamectin 0.3 ml /| spray
(TNAU).

Validation of entomofungal pathogens against
spider mites on rose indicated that three sprays of [
thompsonii @ 10" CFU/ml found significantly
superior in recording 36.1 mites/S leavesirose plant,
followed by I lecami (44,1 mites/S leaves/ plant).
However, abamectin (@ 0.3 ml/lit was the most
cffective in suppressing mite (Tewranyehus wriicae
Koch.) population(MPK V),

On carnation, ¥ {ecanii @ 10" CFU/mI recorded
significantly less aphid incidence and higher number
of stalks/plot which was followed by B. hassiana and
M. cnisopliae (TNAU).

In a polyhouse evaluation of hiological control
agents against mites on carnation release of Stethorus
pauperculus was the most effective in reducing two
spotied spider mite followed by F thompsonii,
Ambivseius sp. and B. bassiana. However, spraying
Abamectin (.3 ml/lwas the most effective (TNAU).
Biological suppression of storage pests

Evaluation of anthocorids against C cephalonica
in stored rice revealed that release of B. pallescens
and X flavipes i@ 10, 20 and 30 nymphs/10 kg rice
significantly suppressed the population of C.
cephalonica at MPKV, TNAU and PAU. However,
neither live nyinphs nor adults of the anthocorids were
observed after a month in the containers at MPKV
whereas at TNAU, PAU and ANGRAU higher
number of adults of X flavipes were recorded one
monthafter the release.

Weed control

Releases of the stem gall [y, Cecidochares
connexa resulted in significant reduction in plant
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height and number of branches on galled plants agents, consultation fee. sale of technology, fraining
compared to non-galled plants at Trichur (KAU). fee, sample testing fee, project work for PG students,
sale of publications, guest house license fee and sale

Revenue generation
) of farm produce.
Arevenue of Rs. 2991 478 was generated during

the vear 2010-11. which includes sale of biocontrol
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4. INTRODUCTION

Brief History

The All India Co-ordinated Research Project on
Biological Contral of Crop Pests and Weeds was
initiated in the year 1977 under the acgis of the Indian
Council of Agricultural Research, New Delhi, with
funds from the Department of Science and
Technology, Government of India. Within two years
(1979), the ICAR included the project under its
research activities with full financial support.
Recognition of the importance of biological control
came during the VI plan period with the up-
gradation of the centre to Project Directorate of
Biological Control (PDBC) with headquarters at
Bangalore with effeet from 19th October 1993, In the
Nl plan, the PDBC has been reoriented into National
Bureau of Agriculturally Important Insects
(NBAII) on the 25" June. 2009, The AICRP has
centres based n 14 agricultural universities and 6
ICAR institutes.

Notable achievements in the past
Basic Research

= Ninety-four exotic natural enemies (NEs) have
been studied for wiilization against alien pests,
aut of which 62 could be suceessfully multiplied
in the laboratory, 52 species have been recovered
from the field, four are providing partial control,
five substantial control and six are providing
cconomic benefits worth millions of rupees.
Twelve are augmented in the same way as
indigenous natural enemies.

= The encyrtid parasitoid, Acerophagus papavae,
introduced from Peurto Rico in 2010, has
successfully controlled the papaya mealybug,
Paracoccus marginaius infesting papaya,
tapiova, mulberry sunflower, cotton and several
crops plants in seuth India.

= Arichogramma brassicae, an egg parasitoid,
introduced from Canada was successfully
quarantined and found suitable for biological
control of Plutella xylostells on cole crops
recording moere than 90% parasitization.
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The sugarcane woolly aphid. Cerarovacunea
lanigera has been successfully managed by the
deployment of two predators, Dipha aphidivora
and Micromus igorotus and one parasitoid,
Encarsia flavoscuellum.

Twao  eulophid parasitoids.  Quadrastichus
mendeli and Selitrichodes kveeri introduced
from Israel in 2009 have successfully established
and suppressing the population of ecalyptus gall
wasp, Leprocybe invasa,

Earlier reported predator, Chrvsoperle carnca
now has been identified as Chrvsaperia zastrowi
siflemi through acoustic analysis ofmating calls,
DNA barcode for the invasive pest, coconut leaf
beetle Brontispa longissima was generated for
the first time in the world and will be usetul for
the rapid identification of the pest in the event of
Invasion into ourcountry,

Cyriobagous salviniae (Origin: Argentina) was
introduced in 1982 and colonized on water fern,
Salvinta molesta, in 1983, Weevil releases have
resulted in savings of Rs.68 lakhs / annum on
labour alone in Kuttanad district, Kerala.

The weevils, Neocheting bruchi and W,
eichhorniae, and the hydrophilic mite,
Orthogalunmma terebrantis (Origin: Argentina),
introduced in 1982 and colenized in 1983 on
stands of water hyacinth, have established in 15
states, Savings on fabour alone is Rs, 1120 per ha
ol weed mat.

The stem gallfly, Cecidochares connexa,
introduced from Indonesia in 2002 has
successfully established on Chronolaena
odorata in Karnataka, Assam, Tamil Nadu and
Kerala and is suppressing the growth of C
odorutaa.

URL: hitp://www.nbaii.res.in/Featured%
20insects/Teatured-insects, himl - Factsheets on
agriculturally important insects. (for 155 species
of common bicagents, invasives, and pests)

h
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URL: http://www.nbaii.res,in/Introductions/
Insects/index.htm - Biocontrol mtroductions.
(for ~185 species of introduced bioagents in
India)

Biosystematic studies were carried out on 273
predatory coccinellids. A website on Indian
Coceinellidae featuring image galleries of
common species and their natural enemies has
heen constructed and hosted,

A computer-aided dichotomous key tw 10
commaon Indian species of Chilocorus is hosted
on the internet.

Aphids of Karnataka - Web photo album on
aphids of Kamnataka was hosted- URL: aphids
www.aphidweb.com.

Improved laboratory technigues were developed
for the multiplication of 27 egg parasitoids,
seven egg-larval parasitoids, 42 larval/nymphal
parasitoids, 25 predators and seven species of
weed insects.

Sitotroga cerealella eggs proved to be the most
suitable for rearing Orits tantillus and Corcvra
cephailonica eggs for Blaptosiethus pallescens.
A beef liver-based semi-synthetic diet has been
evolved Tor Chrysaperle zastrowi sillemi to
facilitate its large-scale production and use.

Toddy palm leaf powder-based artilicial diet was
developed for rearing Opisina arenasella

A novel technique of modified atmosphere
packing of Corcyra cephalonica eggs followed
by low temperature storage at 8+1°C has been
developed to extend the shelflile.

Tritrophic interaction studies between the egp
parasitoid, Trichogramma chilonis. bollworm
Helicoverpa armigera and cotton, chickpea,
pigeonpea, sunllower and tomato genotypes
have helped in identifying biocontrol-friendly
genotypes.

Suitable low temperatures [or shori-term storage
of trichogrammatids. Euwcelatoria bryani,
Carcelia illota, Allorhogas pyralophagus,
Copidosoma  koehlert, Hyposoter didvmator,
Cotesia marginiventris, Leptomastix dactylopir,
Sturmiopsis inferens, and Pareuchaetes
psendoinstlata have been determined.
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An endosulfan-tolerant strain of Trichogramma
chitonis (Endogram) developed for the first time
in the world. The technology was transferred to
private sector for large-seale production.

Strains of T chifonris tolerant o multiple-
insecticides and high temperature and a strain
having high host searching ability have been
developed for use against lepidopterous pests.
Kairomones from scale extracts of H. armigera
and C. cephalonica increased the predatory
potential of chrysopids.

Tale-based formulation of Bacillus megaterium
has been developed for the management of
bacterial wilts of tomate and brinjal caused by
Ralstonia solanacearim.

Tsolates of Trichoderma havziamem tolerant ©
carbendazim and salinity with good hiocontrol
potential against four important plant pathogens
have been identified.

Two fungal (Trichoderma harziamim-PDBC-TH
10 and T viride-PDBC-TH 23), and two
bacterial antagonists (Pseudomonas

Sflnorescens-PDBC-AB 2. 29 & 30 and

Pseudomonas puiide-PDBC-AB 19) of plant
pathogens have been released for commercial
production after intensive studies.

Bacterial antagonists, particularly Pseudomonas
cepacia (starin N 24, suppressed successfully
Sclerotium rolfsii in sunflower rhizosphere as
seed inocula.

New species and strains of entomopathogenic
nematodes (EPN). namely, Steinernema abbasi,
S dami, S carpocapsae, S. bicornutum and
Heterorhabditis indica have been recorded.

Suitable media for mass multiplication of EPN
were identified. 8. carpocapsae (@ 1.25-5
billion/ha proved effective against the brinjal
shoot and fruit borer, Leucinodes orbownalis.
Tale-based and alginate-capsule formulations of
S carpocapsae and H. indica were effective
against S [litura in tobacco. A sponge
formulation was found suitable for transport
retaining 90% viability of Sieinernema spp. for
3-4 months and 83%n viability of Heterorhabditis
spp. for 2 months,
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= An easy and rapid technique to screen
antagonistic fungi against plant  parasitic
nematodes has been devised to identify efficient
strains. The antagonistic fungus, Pagcilomyces
litacinus was found effective against
Meloidogyne incognita and  Rotvlemehulus
reniformis in ted laterite soils and Pochonia
chlamydesporia was effective in sandy loam
soil.

= Molecular identity of native isolates ol P
etlamydosporia was established through
sequencing the f-tubulin gene (1 to 233 bases)
and registered in the Genbank, NCBI, Maryland,
USA.

= Baeillus thuringiensis isolate PDBC-BTI
caused 100% mortality of first instars of Plutella
avlostelle, Chilo partellus and Sesamia inferens.
Bacilius thuringiensis isolate PDBC-BNGBT |
caused complete mortality of Helicoverpa
armigera.

= 'PDBC-INFOBASE' giving mformation about
bipagents, their use and availability in public and
private sector in the country: and '‘BIOCOT”,
giving information about biocontrol measures
for cotton pests and a CD version of the software
“Helico-info™ were developed.

= The software on “Vegetable crop pests,” has
been developed in MS-Access, It gives the users
information on mmportant pests and their natural
enemy complex, distribution and IPM options of
vegetable crops like Brinjal, Beans, Cabbage.
Cow pea. Tomato and Patato.

Applied Research

= Fight releases of T chilonis (@ 50.000/ha at
10 days interval) during April-June and six
releases of T japenicum (@ 50,000/ha at
10 days interval) during May-June have
proved effective in suppressing sugarcane tissue
borers.

=  Reauwveria bussigna, B brongniarii and
Metarhizivm anisopliae were effective against
sugarcane white grubs.

= Encarsia flavoscutelium, Micromus igorotus and
Dipha aphidivara effectively controlled the
sugarcane woolly aphid.

~
ML ——

Application of Heterorhabditis indica @ 2.0
billion ls/ha resulted in mmimum population of
white grubs in sugarcane,

Biocontrol-based [PM (BIPM) modules
consisting of use ol moderately resistant variety,
Trichoderma vivide as seed reatment. release of
T japonicum (@ 50.000/ha/week (6 releases).
spray of Pseudomonas flworescens, need-based
insecticidal application and use ol bird perches
{10/ha) controlled the rice stem borer and
increased the grain yield and net profit.

IPM module comprising of need-based use of
oxvdemeton methyl (0.03%), releases of C
carnea, T chilonis and spray of HaNPV
controlled the sucking pests and boll worms and
increased the vields of seed cotton and conserved
natural encmies,

BIPM package recorded significantly lower bud
and boll damage. lower population of sucking
pests and higher seed yield than the package with
chemical agents in Bt cotton.

Br and Ha NPV were important components of
BIPM of pod borers in pigeonpea and chickpea
resulting in increased grain vield.

Release of Telenomus remus @ 100,000/ha and
three sprays of SINPV @ 1.5 x 107 POBs/ha
along with 0.5% crude sugar as adjuvant against
S litura in soybean resulted in 17% higher yield
than in chemical control.

Integration of 7. remus and NSKE for the
management of S fitwre and C. zasivovi sillemi
and Nomuraea ritevi (@) 10" spores/ha) for the
management of Helicoverpa armigera on
tobacco were effective.

Iselriodon seutellaris @ 1000 adults/ha or 50.000
larvae/ha reduced Lipaphis ervsimi population
on mustard and gave higher yield.

Inundative releases of parasitoids Goniozus
nephantidis and Brachymeria nosator, agamnst
Opisina arenesella on coconut, coineiding the
first release with the appearance of the pest, have
proved effective.

Adult release of G. nephantidis on trunk was as
good ag release on crown for the control of
O arenoyella on coconult.

===saem I8 e
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= Oryetes baculovirus has been highly suceessful
in reducing Oryedes rhinoceros populations in
Kerala, Lakshadweep and Andaman Islands,

= Cryptolaemus montrouzieri has effectively
suppressed  Planococcus citri on eitrus,
Pulvinaria psidii, Ferrisic virgata on guava,
Maconellicoccus  hirsutus on grapes and
Rastrococeus iceryoldes D1MaNEo.

= FEfficacy of Trichogramma, Cripolaennes. C.
zastrovi sillemi, HaNPV and SINPV has been
suceessfully demonstrated in Punjab. Andhra
Pradesh, Karnataka, Maharashtra, Gujarat and
Tamil Nadu.

= Aphelinus mali and several coccinellid predators
were found effective against the apple woolly
aphid.

= San Jose scale parasitolds, Encairsia perniciosi
and Apfhytis sp.. were well established in Jammu
& Kashmir and Himachal Pradesh,

= Trichogramma brassicae and Bt were found
effective against Plutella sylostella.

>  Tomato fruit borer, H. armigera was etfectively
controlled by releases of T. pretiosum and
HaNPV.

= Copidosoma koehleri and Bt were found
effective against the potao fuber moth in
country stores.

To act as a nodal agency for collection,
characterization, documentation, ¢onservation,
éxchange and utilization of agriculturally
important insect resources (including mites and
spiders) for sustamable agriculture,

integrated pest and disease management in
agricultural and horticultural crops for sustainable
crop production. Demonstration of usefulness of
biocontrol in IPM in farmers’ fields.

| 4

Financial statement (2010-11) (Rs.in lakhs)

National Bureau of Agriculturally Important Insects,
Bangalore

P&y::& allowances 00.00 381.23
Ala e 07.00 11.00
Other charges including FErE
equipment-Lib. 24560 5695 30255
Information Technology 0100 : 1.00
Works/petty works 4977 000 4977
HRD 02.63 - 026
Pension- 000 1730 1730
0.00 0.24 0.24

Loan

AAU, Anand 13.93
AAU, Jorhat 17.50
_ANGRAU, Hyderabad 17.43
Dr.Y SPUH&F, Nauni, Solan 10.00
GBPUA&T. Paninagar 14.38
KAU, Thrissur 21.00
MPKV, Pune 17.94
PAU, Ludhiana 21.89
SKUAS&T, Srinagar 16.75
TNAU. Coimbatore 20.67
PC Cell, Bangalore 54,89
MPUAT, Udaipur 01.56
JNKVV, Jabalpur 01.86
OUAT, Bhubaneshwar 01.86
CAU, Manipur 03.34

Organisational set-up

With a view to fulfil the mandate effectively and
efficiently, the NBAIL is being reorganized into three
divisions viz. Division of biosystematics,
biodiversity and biosafety, Division of bio-resource
conservation and utilization and Division of
bioinformatics and Genomics. Research on microbial
biocontrol is being addressed under the coordinating
cell ofthe AICRI? on Biological Control (Fig. 1).
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5. RESEARCH ACHIEVEMENTS

5.1.  National Bureau of Agriculturally

Important Insects

5.1,1, Division of biosystematics,
biodiversity and biosafety

Identification services

One hundred and twenty species of insects
including coccinellids, parasitic Hymenoptera, and
other inscets were identified for 335 institutions
including various AICRP centres, state agricultural
universities. other universities, partners under the
Network Project on Insect Biosystematics and
students. Secveral e-mail queries with photo
attachments for identification were answered.

Cataloguing of inseet fauna of India, with
emphasis on minororders

Checklists of the Indian fauna of insects
belonging to Protura, Ephemeroptera, Odonata,
Mantodea, Neuroptera, Anoplura, and Trichoptera,
were hosted inthe website of NBAIL

Biosystematic studies on agriculturally important
insects

Eleven new species of Rhyrchortalia Crotch
{Coceinellidac) and one new species of Anthocoridae
{(Anthocoris muralecdharani Yamada) were deseribed
from southern India. Indian species of
Liophioeathrips (Thysanoptera) were revised. One
new species each of Liophloeoihrips and Microterys
{Encyrtidae) were described from Karnataka. The
chrysopid genus Apochrysa was recorded for the first
time from India on papaya mealybug,

Web content on agriculturally important insects

One hundred and fiftyfive factsheets on common
parasitoids, predators, weed Kkillers and mvasives
have been hosted on the website of NBAIL The sites
provide basic diagnostic and bielogical information
on these insects with photographs and other
illustrations. A compilation ol biocontrol
introductions in India with details on 185 species was
made available from the NBATI's website.

Computer-aided keys / web content / websites
maintained

URL: http://www.nbaii.res.in/Featured%
20insects/featured-insects html - Factsheets on
agriculturally important insects. (for 155 species of
common bicagents, invasives, and pests)

URL: - Biocontrol introductions. {for -1 85 species of
introduced bioagents in India)
Updation of www.aphidweb.com

Fact sheets for six species of aphids. viz.
Melanaphis bambusae (Fullaway),
Brachysiphoniella montana (van der Goot),
Capitophorns  mitegoni Eastop, Ceratovacuna
perglandilosn Basu, Ghosh and  Raychaudhur,
Ceratovacuna  perglandulosa Basu. Ghosh and
Raychaudhuri and Aphis kurosawai Takahashi was
developed and updated for the website on aphids
www.aphidweb.com.

Biosystematic studies on Trichogramma

Different species of Trichogramma were
collected from Jammu and Kashmir, New Delhi,
Maharashtra. Tamil Nadu and Karnataka. Field
studies with sentinel cards indicated that 7. chilonis, T
achaege, 1. pieridis, T danausicida and T
danaidiphaga are common and widespread native
species around Bangalore,

Trichogramma danaidiphaga, a new species was
collected from the Iimalayas in Leh, Jammu and
Kashmir at an altitude of 10,000 feet (highest for a
native Trichogrmma species so far collected) and
described from the eggs of Danaus chrvsippus on
Calotropis gigantea. Molecular analyses revealed
that T danausicida and 7. danaidiphaga are two
distinct species. These species were also found to
differ in their abilities to parasitize Coreyra
cephalonica — while T. danausicida parasitized the
epps of C. cephalonica, T danaidiphaga failed to do
s0. A new species of Trichogrammatoidea has been
collected from Karnataka which is being described.
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Trichogranmma agriae were collected from the
epgs of Ariadne merione on castor, which is a new
host record for this species. Trichogramma achacae
was collected for the first time from the eggs of
Anamiys sp, on bhendi (4belmoschus esculentus), The
live cultures of |3 species of Trichogrammataidea/
lrichogramma and twe species of Uscana are
maintained.

Biodiversity of oophagous parasitoids with special
reference to Scelionidac (Hymenoptera)

Surveys were condueted in different ecosystems
for scelionids i six states. viz., Jammu and Kashmir
(Nubra Valley, Leh; Srinagar), Maharashira (Pung,
Aurangabad), New Delhi, Uttar Pradesh (Lucknow),
Tarmil Nadun (Kotagiri, Coimbatore) and Karnataka
(cleven districts). Different agroecosystems such as
rice, sugarcane, oats, wheat, maize, pulses, vegeiables
and fruits in addition to forests and uncultivated ficlds
were surveyed for insect eges.

Eggs of pest insects and natural enemies that
were collected from various ecosystems were found
to he parasitized by parasitoids belonging to different
families such as Scelionidae, Fulophidae. Encyrtidae
and Eupelmidae. A total of 3230 parasitoids were
collected, curated and preserved for future studies.
Egg parasitoids were collected from 156 egg masses
ofdifferent orders of insects such as Heteroptera (57),
Lepidoptera (58). Arachnida (15) Homoptera (3),
Neuroptera (Chrysopidae) (9), Dictyoptera (10),
Diptera (1), Coleoptera (1 )and Orthoptera (2},

Fifteen genera of Platvgastridae belonging to
three subfamilies - Scelioninae. Telenominae and
Telcasinae were recorded, The fifleen genera are
Acantholapitha, Calliscelio, Calotelea, Cyphacolis,
(Fig. 2).

Dura, Dyseritobaeus, Encirtoscelio

Fig. 2. Encyrtoscelio sp.

[

Fig. 3. Sparasion sp.

Palpateleia,  Sparasion (Fig. 3) Grvonoides,
Odontoscelio, Xenomerus, Paratelenomus, Psix and
Trissoleus. The genera Grvonoides and Odonotscelio
are reported for the first time from India. The genera
Dyseritobaens and Palpoteleia (Fig. 4) which were
hitherto recorded only from Uttarakhand are reported
for the first time from South India. The genus
Encvrtoscelio which was earlier recorded from New
Delhi is reported for the first time from South India.
Three genera, viz., Acantholapitha, Calotelea and
Sparasion are reported for the [rst time from
Karnataka,

Eggs of Newia sp. (Notodontidac), a pest on
sapola were parasitized by Encyrtidae. An average of
seven parastioids emerged per egg. Fiftytour eges of
Chrysopidae were collected on rose bushes in the
Nubra Valley in Ladakh and 74.1 per cent of the eggs
were parasitized by Telemomus sp. while per cent
larval emergence was 22.2. Forty-cight eggs of
Acherontia stox collected on Detura were parasitized
by Telenomus sp. The per cent parasitisation was 5800
Two cultures of Telenomus spp. are maintained in the
laboratory oneggs of Spodptera litura.

Telenomus spp. that emerged from eggs of
dilferent lepidopterans viz. Hasora, Jamides celeno,
Acherontia  styx, Lampides boeticus and  some
unidentified lepidotperans failed to parasitise eggs of
Spodopera litura and  Samia cynthia in the
laboratory.

Seeliocerde (Fig. 5) (a phoretic species on
grasshopper) was collected on the grasshopper
Neorthacris acuticeps (Pyrgomorphidac:
Orthoptera). This species had so far been collected
only from Mandy (Karnataka), but has now been
collected from Coimbatore ( Tamil Nadu) also,

Fig. 4. Palpoteleia sp.

a2
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Fig. 5. Phoretic adults of Sceliocerdo on grasshopper's
abdomen

Classical Biological Control of papaya
mealybug, Paracoccus marginatus

Papaya mealybug, Paracoccus marginatus

The papaya mealybug. Paracoccus marginaius
reported [or the first time i July 2008 on papaya from
Coimbatore (Tamilnadu) spread to several states in
south India through the movement of infested fruits.
The mealybug is very destructive, Killing the young
plants and rendering the infested fruits unfit for
human conswmption and unmarketable (Fig. 6). The
mealybug is polyphagous attacking several
agricultural and horticultural crops like tapioca,
pigeonpea. cotton, okra, tomato, brinjal, teak. silk
cotton, mulberry, Jarropha, Pheneria and numerous
weeds including Parthenium hysterophorus, Sida
acuta, Acalypha indica, Eupatorium adenophorum
and Cassia sericed.

Fig, 6. Mealybug-infested papaya fruit

/
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Importation of exotic parasitoids

The three parasitoid specics, viz., dcerophagus
papavae (fig. 7). Pseudleptomastiv mexicana and
Anagyrus loecki were imported in five consignments
from Puerto Rico and the first congignment was
received on the 15" of July 2010 based on the import
permits issued by the Plant Protection Advisor Govl.
of India.

Fig. 7. deerophagus pupayue

Quarantining of exotic parasitoids

The cultures of the three parasitoids were
maintained on papaya mealybugs reared on potato
sprouts. Seeond generation pure cultures of the
parasitoids were used for screening. The parasitoids
were specific to £ marginais and did not parasitise
seven species of mealybugs common in India, ie.
Maconellicoccus hirsutus, Phenococcus solenopsis,
Ferrisia virgata, Planococcus civi, P {ilacinus,
Pseudococcws longispinus  and  Lankacoceus
IS,

The parasitoids did not attack the following non
target beneficial organisms: Micromus  igorotus,
Chrvsoperfa zastrowi silleml,  Brumoides sp.,
Crypiolaemus montrouzieri, Goniozus nephaniidis,
Trichogramaia chilonis, T, japanicum, Bombyx mori,
Apis cerana Scymnus  coccivara, and
Spalgis epius.

indica.

Mass production of exotic parasitoids

All the three species of parasitoids could be
multiplied on P marginatus grown on potato
sprouts (Fig. 8).

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

e e e L [

43 w=



WL

e-Em

Fig. 8 Sprouted potato with mealybug nymphs

Training on mass production of exotie
parasitoids

Traming on the mass production of papaya
mealybug and its introduced parasitoids was
conducted for owver 250 scientists, subject matter
specialists, extension officers of ICAR, SAUs.
KVKs, NGOs and CSRTI, Mysore in different
batches between September-November, 2010, One
workshop on “Management of papaya mealybug and
deployment of introduced parasitoids™ was
conducted on 30" October, 2010 and 225 scientists
from ICAR, SAUs, KVKs, KFRI, IFGTB, CSRTIand
NGOs and a few farmers attended the workshop.

Field release and establishment
TNAU, Coimbatore

The papaya mealy bug parasitoid Acerophagus
paparvae obtained from NBAIT was mass multiplied
m seven college campuses and 14 KVKs and about
45,000 parasitoids were released throughout Tamil
Nadu for management of the pest on papaya, cassava,
mulberry and teak. Feedback from the leading papaya
growers has revealed that the pest has been
suppressed by the parasitoids effectively in the
districts of Coimbatore. Erode. Tiruppur, Madurai
and Dindigal districts. The farmers are extremely
happy that they are now able to manage the pest
without a single spray of chemical pesticide.
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MPKY, Pune

Very good control of the papaya mealy bug has
been achieved by the release of the parasitoid. A.
papavae in the orchard of Regional Fruit Research
Station, GaneshKhind and those of the papaya
growers of Shri Shamrao BabuRao of Uruli Kanchan
Village and Shri Dattatraya Haribhau Kand of
Lonikand village. Use of chemical pesticides has been
totally dispensed with.

5.1.2. Division of bio-resource conservation
and utilization

Studies on predatory anthocorids
Surveys

During the year 2010-11, 25 surveys were made
and Orius spp., Cardiasiethus exiguus, Blaptostethus
pallescens, Anthocoris murafeedharani,
Caravanocoris indicus and five unidentified species
of anthocorids were collected,

Mass production and storage of Cardiastethis
exiguus

The anthocorid was reared at 20, 25 and 30°C, and
35+5% RH. It was found that for rearmg of C.
exigny. 25 and 30°C was most suitable for survival
and reproduction. The developmental period was
significantly prolonged and the progeny production
and survival was affected at 20°C.

The eges of C. exiouys can be stored for 5 days at
10°C (with 64% hatching and 64% adult emergence)
and 10 days at 15°C (with 68% hatching and 68%
adult emergence). The incubation period could
be staggered to L0 days by storing at 10°C or 15°C
for 5 days, whereas the incubation period
could be staggered to 13 days by storing at 15°C for
10 days.

Cardiastethus eviguus adults could be stored at
10°C for up to 5 days and at 15°C for up to 15 days.
However, when stored for 10 daysat 10°C, there wasa
significant. reduction in survival and progeny
production.
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Feeding potential of Blaptostethus pallescens
on Papaya mealy bug

The progeny of B. pallescens collected from
mealybug infested papaya trees from Pune were used
to find out the feeding potential, The 2 day old nymph
could feed on 1.5 crawlers per day whereas 7 days old
nymph could feed 2.2 crawlers per day. A total of I8
and 29 crawlers were fed by 2 days and 7 days old
nymphs, respectively, however the survival of the
nymphs was very poor. In case of adults, 2.6 crawlers
were fed per day and the adult could feed on 31
crawlers. however the adult longevity was reduced
from 3010 13 days when fed on papayamealybug,

Feeding potential of Anthocoris
muraleedharanii on cotton mealybug

The anthocorid predator Anthocoris
muraleedharani Yamada sp. nov. (Fig, 9) originally
collected from Bauhinia prpurea trees mfested by
Ferrisia vireata could be reared on colton mealybug,
During the nymphal stage. 4. muraleedharant could
feed on a total of 63.3 crawlers of cotton mealybug
(CMB), with a feeding of 4.3 (range: 2 to 10) crawlers
per day. The adult could feed on a total of 124.3
crawlers with a per day feeding of 6.1 {range: 2 to 14)
CMB crawlers. The day-wise feeding potential of 4.
nnaraleedharant is depicted in Fig 10. However, this
anthocorid could not feed on papayamealybug.

Fig. 9. Anthocoris muraleedharani feeding on
cotton mealybug
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Fig.10. Day-wise feeding potential of Aathecoris
murileedharani on cotton mealy bug

Evaluation of Blaptostethus pallescens against
Frankiiniella schulizei infesting chilli in
polyhouse

Eight releases of 8. pallescens (a; 10 per plant
reduced the thrips damage on chilli significantly
(Freshno chilli-var. Supreme) at a polyhouse
belonging to Namdhari. The number of thrips
(Frankliniella  schidizei) per bud/flower in the
biocontrol plot was 4.7. whereas in the chemical
control (with fifteen chemical applications) it was
7.8, indicaling @ significant reduction of thrips
population in the bio-control plot. The yield and the
quality of the produce from the biocontrol plot (48.4
kg/100 plants) were as good as those from the
chemical control plot.

Evaluation of Blaptostethus pallescens against
chilli mite in nethouse

Ten releases of B pallescens @ 10 per plant reduced
the mite damage on chilli significantly at a net house. The
per cent leafl curling was reduced from 35.0% (pre-release)
to 13.3% (post release). The control plants showed the
typical symptoms of shriveling and curling and drying of
terminal portions and Nowers or buds which failed to open.
The per cent increase in height of the treated plants was
22 .3, while in the contrel, it was only 8.3%.

Biology of Hippodemia varigata

Biology of Hippedemia varigata collected from
Srinagar was studied by providing Aphis craccivora
as host. The egg. larval and pupal period lasted for
3.4, 7.8 and 4.6 days respectively. The larval feeding
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potential was 323 aphids per day. The total larval
teeding potential varied from 226.3 to 258.6 aphids.
The pre-oviposition period varied from 9-1 | daysand
the highest fecundity recorded was 2068 eggs.
The adult longevity was 52.8 days in male and 61,1
daysin female.

Mass multiplication of different species of
mealybugs

The mealybug species, Phenacocous
madeirensis, Phenacocous divaricats. Phenacoceus
solani. Rastrococcus mangiferae. and Paracoccus
marginatus  belonging to the tnbe Phenacoccini
could be successfully mass mulliplied only on
sprouted potato and not on pumpkin.

Collection, preservation and identification of
pseudococcids

Ihe following 42 species of pseudococcids
were collected, preserved and identified
(Table 1). The genus Phenococens Cockerell
wiis the most predominant with seven species under it
followed by genera Duvsmicoceus Ferris and
Fseudococeus Westwood with four species ineach.

Table 1. List of identified mealybug species

Nameof genera

Antoning Signoret

A. graminis (Maskell)
A maritima Ayyar
Brevenia Groux B refi (Lindinger)

. bambusae (Maskell)
Coccidohysiric Lindinger| C. elewsines Williams
C insolita (Green)

Chaetneaceus Maskell

Dysmicoccus Ferris D. brevipes (Cockerell)
D, fiuitimus Williams
L. neobrevipes Beardsley

0. subterveus Williams

Ferrisia Fullaway

Fornicoceus Takahashi

Geococous Green

Heliococeus Sule
Lankacocens Williams

Maconellicoceus Ezzat

Nipaecoceins Sule
Pafmicultor Williams

Paracoceus Ezzal and
MeConnell

Phenacocens Cockerell

Planoeoceus Ferris

Pseudococcus Westwood

Rastrococeus Ferris

Rhizoecus Kiinckel d°
Herculais

Saccharicoccus Ferris
Trionymus Berg
Vivburgia De Lotto

Fmaivasira Me Daniel
Fvirgata (Cockerell)

F robustus (Ezzat and
MecConnell)

7. citrinus Kuwana

G coffeqe Green

H. buteae Williams

L. ornatus (Green)

M. hirsutus (Green)

M. mudtipori (Takahashi)
N viridis (Newstead)

P palmarum (Ehrhorn)

P omarginares Williams and
Ciranara de Willink (Fig. 11)

P divaricatus
Williams (Fig. 12)

P indicus (Avashi and Shafee)
E madeivensis Green (Fig, 13)
P parvus Morrison (Fig. 14)
F sacecharifolli(Green)

P zolani Ferris (Fig, 15)

B solenopsis Tinsley

B eitri (Risso)

P lilaeinus (Cockerell)

£ balirens Lit

P orypius Hempel

B jackbeardsievi Gimpel
and Miller

P longispinus | Targioni
Tazzetti)

Ricerveydes (Green)
R. mangiferae (Green)

R. amorphophalli Betrem
Rhizoecus sp.

S. sacehari (Cockerell)
T bambusae (Green)
Vo hova Williams
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cocelds (Table 2).
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Natural enemies collected from different
species of aphids and coccids

The following 69 species of natural enemies
were collected on 31 different species of aphids and

Table 2. List of aphids, coccids and their
natural enemies collected

Parasitoid .

IEIHHUL'UL'L'”.\' Srl.

Phenacoceus madeivensis
Ferrisia virgate

Rastrocacens iceryoides

Antanina sp.

Diaspis echinocacti

Indet, scale
Indet. scale

Phenacoccus sp.

Marsipococeis sp.
Cerncoccus sp.

Formicoccus robustis
Indet Coceid on Neem
Asterolecanium sp.

Megapulvinaria maxima
f}.’t.‘ﬂn?”f}(.’“(.’f RIS Sp,

Saisselta nigra

Coceidelystrix insolita

§
Fig. 15. Phenacocens solani

Homalotylus indicus
{Agarwal}

Promuscidea
unfasciativentris Giranlt
Leptomastixsp.

Allotropa sp.

Aenasiws adveng Compere
Homalotylus sp.

Blepyrus insularis (Cameron)
Promuscidea
unfasciativentits Girault
Anagyrus sp.

Lewcopis sp.
Pralewroceris viridis

Anagyrus §p.

Tetrasticlhus sp,
Cyhocephalus sp.

Coccophagus sp.
Prachilonetrus aegypitacus
(Mercet)

Allotropa faponiva
Ashmead

Chetlorenrus sp.
Allotropa sp.
Leptomastixsp.
FProchiloneurus javanicus
Microterys sp.

Mirieita

leapardina Motschulsky
Meiaplvcus sp.

Scymuns coccivora
Anicetes sp.

Metaphyeus sp.
Caccophagus sp.
Sewutellistasp
Coceophagns cowperi Gir,
Promusciden

wnfasciativentris Giranlt

P e e e
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Aplhis nerii Aphelinus sp.
Ertosoma tanigerum Aphelinus mali
Phenavoceus parvis Cheiloneurus sp.

7

Prochilonewrus
pulchellus Silvesiri

Scutellista sp.
Coccophagus sp.
Tetrastichus sp.

Saissetia coffeae

Coceus spp.
Seutellista sp.

Cephaleta brunniveniris
Muotschulsky
Metaphvens sp.
Coccophagus ceroplastae
{Howard)

Coccaphagus bixitiatus
Compere

Aprosiocetus sp.
Secutellista caeralea
Coccophagtes sp,
Promusciea sp.

Coceus viridis

Encvrtny ourtantic
Anagyius sp,
Coccophagues sp.

Nipaecoveus viridis

Leucopissp.
Cocoxenus perspicax
Anals_{w‘u,\' sp.
Chuartocerus sp.
Scvinus cocefvora
.'1pmS!OC(.’H.\'FHP'IUIUI’H.\'
Marietia leoparding
Motschulsky
Tetrastichus sp.

Ingisia sp.

Chionaspis sp. Cephalata aubtraliensis
Leptomastix sp,
Chaetococens sp. Microterys sp.
Metaphyveus sp.
Marietia leoparding
Matschulsky
Tachardiphagus sp,

Coceophagus sp.

Lacinsect

Aprostocetus purpierens

Pulvinaria psidi Coccaphagus sp.

Maconellicoccus hirsutus

Leucopissp. |

Pollinators in different crop ecosystem

A survey was conducted on  pigeonpea
ecosystem in Kamataka, Tamilnadu, Andhra Pradesh
and Maharashtra for the collection of pollinators.

NATHINAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

Three species of Xviocopa (X, aestuans, X, latipes and
Xvlocopa sp.), five species of Megachile (M. lanata,
M. bicolor, M. anthracina, M. carbonaria, M. hera
and Megachife sp.), Lasioglossum sp., Ceratina
(Pithitis) binghami, Apis  florea, A dorsata and
Trigong sp. and unidentified Halictid were collected
from pigeonpea. On gingelly crop dpis dorsaia and
A eerana indica were the conmumon pollinators in
Tamilnadu, On sunflower Apis dorsata, Apis cerana
indica, Apis flovea and Trigona ividipennis were
found to be dominant pollinators.

Naturally maintained (pesticide free) pigeonpea
ecosystem supported a wide variety of natural
enemies like hymenopteran parasitoids (Braconidag,
lchneumonidae, Vespidae. Scoliidae ete.) and
predators (Coccinellidae, Mantidae, Chrysopidas,
Gomphidae- dragonilies, Clubionidae (sac spiders)
and Araenidae) when compared to sprayved fields of
Gulbarga, Bidar and Raichur areas of Kamataka.

Flora which supports and conserves different
pollinators

In the nontraditional pigeonpea area of
Karnataka, Singapore cherry, Muntingia calabura
(Fam: Tiliaceae), Spermacoce  hispida (Rubiaceac)
(Fig. 16} and Euphorbia heterophyila
(Euphorbiaceac) supported all species of honey bees,
whereas Cenrrosema pubescens (Fam: Fabaceae)
supported only carpenter bees.

Acreplicated field trial of mtercropping pigeon
pea {ev. TTB-7) 10 rows with marigold (cv, Local) 2
rows and sunflower (cv.KBSH-53) 2 rows
alternatively indicated that both marigold and
sunflower served as attractant crops for both the
pollinators and natural enemies when compared with
the sole pigeon pea crop. The pod damage by
Helicoverpa. pod flies and pod bugs was relatively
less (47.5%) in intercropped pigeon pea (Fig, 17)
compared to sole crop (53.3%).

Fig. 16. Apis dorsata visiting Spermacoce hispida



Fig. 17. Intercropped pigeonpea

Polymorphism in pheromone reception in
Helicoverpa armigera

Different geographical populations of
H.armigera were collected from Nagpur, Bangalore,
Gulbarga and Raichur (Karnataka) and Coimbatore
{Tamil Nadu).

The pheromone glands of virgin females were
dissected out by pressing the last ahdominal tip gently
and were averted out (Fig. 18). However there was no
variation in the morphology of the pheromone glands
of laboratory, and Coimbatore populations. .

Fig. 18. The pheromone gland of H. armigera

Three field trials were conducted, one each at
NBAIl Research Farm. Attur, University of
Agriculural Sciences, Raichur and ICAR complex
for Eastern Region, Patna to find out the
polymorphism m the respective ficld populations of
H. armigera. A large plot of around 2000 Sgm was
used for the experiment with the cotton as the crop.
Pheromone components Z-11-hexadecenal and Z-9-
hexadecenal were obtained in pure form from
commercial firm and different blends Tike 97:3 (blend
used commercially for the traps); 919 and 85:15 were
prepared and loaded into the silicone tubes and keptin

AR

2010z0m

the sleeve traps at the canopy height. The number of
males caught were counted and recorded at weekly
intervals.

In field trial at NBAII Research Farm, Attur, the
number of males caught was very low. probably
because of the non-crop vegetation in the surrounding
areas. Males were caught both in 97:3 and 85:15 ratio.
However since the number of males caught were in
low numbers no conclusion could be made. In the
ficld trial at Raichur, there was significant number of
males caught in both the blends 97:3 and 91:9. The
males of H. armigera collected from Raichur. showed
response to the blend of 97:3 in GC

“EAD studies in the
laboratory. In the field trial at Patna, the blend ratio
85:15 gave better capture and incidence of the pest
was more in the flowering stage than other stages.
Electroantennogram studies on H. armigera

(enerally the pheremone analogues elicited
more response than the gland extracts. In case of
laboratory population cross response was observed
with the Raichur population eliciting better response
than the laboratory population. However in
Coimbatore population laboratory females elicited
more response than Raichur populations while in
Nagpur population Raichur population elicited better
response.
Rice plant volatiles enhance parasitism

Highest percentage parasilization by
Trichogramma chilonis was recorded in the methanol
extract of rice variety KADAMBA. Highest
percentage parasitization by Trichogramma

Japonicum was recorded in methanol extract of rice

variety CTH-1 (48.52%).

Standardization of growth conditions in solid state
fermentation for mass production of Trichoderma
harzianum,  Metarrhizium anisoplive and
Beauveria bassiana

Incubation remperature

Effect of incubation temperature on the
production of viable propagules of T. harzianmum
(TH10) was studied under solid state fermentation
with ragi as substrate. Incubation at 28°C was the
most optimum for the production of viable propagules
(Fig. 19) of T. harzianum. This was correlating 1o the
declining moisture content and water activity when
substrates were incubated at elevated temperatures
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(30°C or above). Similar results were obtained with
sugarcane bagasse as inert support. However sponge
as a inert support was not found suitable since it did
not favour retention of water activity which is crucial
for the fungal growth and development.

a6
9z
B8

84

lLog of CFUs

a0

5

24 w® 8 30
Tamperature in ©

[[msthday m10th day ©15th day

Fig. 19. Effect of incubation temperature on biomass
production of T hargianum in SS5F with ragi as
solid substrate.

In case of M. anfsopliae and B, bassiana highest
cfu counts were recorded at 32°C (17.4 and 27.0 x
107/g respectively after 15 days of incubation) on rice
as substrate compared 10 other temperatures lested. [n
case of sugarcane bagasse. cfu counts of B, bassiang
at temperatures of 28 and 30°C were 4.3 and 3.8 x
10%/g respectively which were much lower than rice
substrate.

Effeet of incubation moisture content

Incase of B. bassiana, on sorghum (8 h soaking),
the ¢l count 15 days alier noculation was 26.4 x
10%g whereas on ragi (12 h soaking), the efu was only
8.4 x 107g. In case of M. anisopliae. on sorghum
substrate (10 h soaking), the ¢fu count 15 days atter
inoculation was 29.4 x 10"g, whereas on rice prain
substrate (2 hrs 15 min seaking). the cfu count was
only 26.2x 107g,
5.1.3. Division of Genomics and Bioinformatics

Biochemical identification of endosymbionts

The yeast and bacterial endosymbionts isolated
from Trichogramma embryophagum and T
danaudiphaga parasitoids emerged from  lield
colleeted lepidopteran eggs were identified as Pichia
anomola. P guillermondir, Candida apicola, €.
pimensis, Metsehmikowia reukanfii. Hanseniaspora
VP, anomalus,
Zvaosaccharonvees rouxii, Bacillus subiilis and B.
cereys. ldentification of Candida species based on
biochemical methods was done using HiCandida

Wickerfiamomyoes

Identification Kit (Himedia Laboratories). Based on
carbohydrade fermentation test, yeast isolated from
Gurdaspur was found utilizing sugars, viz., maltose,
sucrose, galactose, cellobiose, xylose and raffinose
and was found to be very clase to Candida lvpelitica
and yeasts isolated from Srinagar showed utilizing
sugars, viz., mallose, sucrose. galactose. xylose and
raffinose and was found to be very close Candida
guillermondii (Fig. 20},

Candida guillermondii

Fig. 20. Biochemical identification
endosymbionts of Trichogramma chilonis

of veast

DNA sequencing and identification of symbionts

Twenty strains, including 2 of Candida species
and 10 of Pichia species were identified to species
level by ITS sequence analysis, A BLAST search
revealed that yeast strains Teyl, Tey2 and Tey3 had
sequence similarities to their corresponding type
strain Pichia anomala isolate P13 (GenBank
Accession No. AY349442). All the endosymbiotic
yeasts and bacteria associated with Trichogramma
obtained from different locations were identified by
ITS sequencing analysis as P anomala, Candida cf.
apicola, Wickerhamomyees anomalus,
Metschnikowia rvewkaufli, Hanseniaspord uvarum,
Candida pimensis, P. guillermondii,
Zveosacchdromyees rouxii, and bacteria as Becillus
cerews and Baci s subeilis (Fig. 21 & 22).

e S
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Fig. 21. PCR amplification of I'lS region of different
yeast species and strains isolated from Trichogramma
species (Lane M: 100bp ladder. Lane 1: Pichis anomale
Tew2, Lane 2: P anomafa Teys, Lane 3: P guillermondii,
Lane 4: Wickerhamomyces anomalus, Lane 5: Candida
apicole Tey3, Lane 0: Candida pimensis, Lane 7: P
anomale Tey 6, Lane 8: Zygosacharoniyees rouxi, Lane
9: P anomala Tevd, Lane 10: Metschnikowia renkaufii,
Lane 11: P anomata TeyT, Lane 12: P anomala Tey1)

Fig. 22. PCR amplification of bacterial endosymbionts
isolated from Trichogrammna species (Lane M: 100 bp
fadder, Lane 1: Baeillus subiitic from T. embryophagum,
Lane 2: Bacillus cerews from T simblidis)

Phylogenetic analysis of endosymbionts cultured
from different populations of Trichogramma

Nucleotide sequences were aligned and the
resufts confirmed by clustering Pichia anomela as
one group. Candida as another and other related ones
joining with each other.

Molecular characterization of endosymbionts
cultured from different populations of
Chrysoperia castrowi sillemi

The yeast cultures from €. z sillemi were
characterized using the YITS-PCR that amplifies the
yeast Internal Transcribed Spacer gene, whereas the
bacterial cultures were characterized using the 168
tDNA-PCR that amplifies the 168 DNA region
specific only to bacteria (fig. 23, 24 & 235).

it i)

The endosymbiont from pesticide-tolerant strain
(PTS &) ol the €z sillemi predator was 1solated and
the ITS region was amplitied (798bp region). The

Fig 23. Gel image of DNA of e¢ndosymbionts
isolated from different populations of Chrysoperla
zastrowi sillemi.

Fig 24. Gel image of YITS region amplified at base pairs
ranging from 300- 700 bp

Fig 25. Gel image of 165 rDNA region amplified
at 1000bp

BLAST search found the endosymbiont to be
Kiebsietla sp. The temperature tolerant strain was
subjected to 34°C, wherein two yeasts and one
bacterial endosymbionts were isolated from the
adults. Theamplified PCR products were subjected to
sequencing and one particular yeast culture resulted
in a 782bp sequence that on blast in NCBI, showed
48% homology with Zyvgosaccharomyces sp. in the
CienBank database and another yeast culture obtained
was PCR amplified for its ITS-2 region (602bp) and
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showed 98% homology with Piehia anomala n the
GenBank  database. The bacterial endosymbiont
amplified (500bp) and sequenced showed 97%
homology with Stenoirophomonas maltophilia strain
in the Genbank database.

Molecular characterization of endosymbionts
cultured from different populations of Cotesia
pluteltae and Trichogramma brassicae

Identification of Candide species based on
biochemical methods was done using HiCandida
Identification Kit (Himedia Laboratories). Based on
carbohydrate fermentation test, yeast isolated from
Catesia plutelfae showed utilization of maltose.
sucrose, galactose, cellobiose, xylose and raflinose
and was found to be very close to Pichia
suillermondii (Fig, 26).

Fig. 16. Biochemical

identification of yeast
endosymbiont of Coresia plutcllae

DNA sequencing and identification of
endosymbionts

A BLAST search revealed that yeast strain Cpyl
isolated from Tirupati population had an ITS1-5.88-
ITS-2 sequence similarity of 99% with their
corresponding type strain Pichia anomalo isolate P13
(GenBank Accession No. AY349442). The output of
the BLAST search of 16s rDNA sequence of strain
Cpbl isolated from Hoskote population showed
100% sequence identity with bacteria sequence in
GenBank, Bacilius subtilis,

Likewise, bacteria associated with
Trichogranmma  broassicae was identified by 163
rDNA sequencing analysis as Baciflus cereus strain
Th1 and was 99%: similar to the bacterial sequence in
GenBank, Bacillus cereus.

Detection of Wolbachia in Cotesia plutellace

The sex regulating bactertal endosymbiont
wolbachia was detected in both the populations of C.
pluteltae using wsp primers. The assay was based on
PCR-mediated amplification of and sequence
determination of 165 rRNA gene. The presence of

NATIONAL BUREALEOF AGRICULTURALLY IMPORTANT INSECTS

wolbachia was verified by a PCR method based on the
wolbachia surface protein (wsp). Sequencing of the
Wolbachia surface protein, wsp, revealed Wolbachia
infection was related to walbachia in Trichogramma
dyriid with maximum similarity of 99% with BLAST
testsearch of NCBI.
Molecular characterization of Indian coccinellids
Thirteen spectes of coccinellids were collected
from Bangalore. Pune and Srinagar and DNA of
Coccinella seprempuncrtata, Harmonia
octomaculata, H. axyridis. Henosepilachna
vigintioctopmictata,  Hippodamia variegata  and
Propylea sp. was extracted by using modified Lysis
method protocol (Dr. Douglas Lab, Cornell
University), Chelax method was employed to extract
DNA from the small sized coccinellids, viz., Scvmnus
(Neopullus) hoftmanni, Scymnaus (Scynves) nubilus
and Jarrenvia sp.
Cytochrome oxidase-1 gene (COI) amplification
PCR rcaction was performed using Biorad
icyeler (fig. 27). The following primer pair was used
o standardize the PCR protocol for COl gene
amplification, forward primer: 5 -
GGTCAACAAATCATAAAGATATTGG-3  and
reverse primer: 5 -TAAACTTCAGGGTGA
CCAAAAAATCA-3 . PCR products were
clectrophoresed on 1.3% agarose gel (ACROS) and
visualized by ethidium bromide staining.

Fig. 27. PCR product of COL gene (550bp to 700hp)
for five species of coceinellids Coecinella
septempunctata, Harmonia octomaculata, H. axyridis,
Henosepilachna vigintioetopunctata, 8. latemaculates,
Rodalia amabilis, Brumoides suturalis and Propylea sp.

Gene Sequencing and DNA barcode generation
DNA Barcodes for the 13 species of
coceinellids, viz., Brumoides swturalis, Chilocorus
nigrita, Cheilomenes sexmaculate, Coccinelia
septempunctata, Coccinella transversalis,



Cryptolaemus  montrouzieri, Curinus  coertleus,
Harmonie axvridis, Henosepilachna
vigintiociopunctata, Hyperaspis maindroni, leis
cincta, Rodofia amabitis and Seymnus  (Pullus)
fatemaculatus were generated by submitting all
relevant information to the iBOL(BOLD2.5) svstem.

Confirmations of these 13 species were done by
using the bioinformatics tools viz., MegaBLAST with
the already available data from online public domain,
for the first time submitting species viz., Brumoides
sutwralis the confirmation has been done with the
nearest genus group. The e-value, penalty score and
the maximum query coverage have been taken as the
important measures to confirm the identity of that
particular species.

Annotation of gene was done using ORF finder.
The coding CDs span were predicted by ExPasy and
were looked for start codon and stop codon and for the
frames were the coding region were present. Based on
the BlastX result, the actual frame where the coding
region was present has been considered. Using
Bioinformatics tools the sequences were translated to
protein coding sequences and the GenBank
submission was made by New BANKIT,

Phylogeny of Important Coccinellids

The phylogeny of thirteen specics of
coceinellids was generated based on molecular
character by bioinformatics tool. Mitochondrial gene
of Cytochrome ¢-Oxidase-5 gene has been taken as
marker gene to generate the phylogeny tree (fig. 28).

The sequences were aligned by means of

bivinformatics tool Clustal W 1.8, and the consensus
was generated. Based on the guide tree developed
from the ClustalW analysis the phylogenctic tree was
constructed based on Neighbor Joining method using
MEGA software. The bootstrap value and maximum
parsimony were taken as important parameters to
construct the tree.

The phylogenetic tree shows that, two clades
viz., Rodalia amabilis and all other coccinellids in one
clade. but further they are sub divided into different
clades. Among the coceinellids belong to the second
clade, Henosepilachna vigintioctopunctate  has
separate branch from the rest of the cocemellids. In
this phylogenetic tree. Brumoides sufuralis and
Harmonia axyridis are having very close relationship
to each other by showing the bootstrap support as 100
and they might be the newly formed group since they
are found in the top of the topology.

Hg.207t

Harmomria aryridis
100

20 Brumaides suturaiis
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Fig. 28. Phylogeny of Imporiant Coccinellids

Molecular identification of promising Bacillus
spp. effective against Ralstonia selanacearum
Bacterial DNA of six promising Bacilfus spp.
were isolated using the HiPurA genomic DNA
isolation kit from HiMedia (Mumbai}. These six
isolates of Baciflus were identified through 165 rDNA
analysis (Table 3). Amplification of 168 rRNA gene

Fig. 29. Aparose gel showing 168 rRNA amplification of
1.5kb M-1 kb DNA ladder; lane I-NBAIl 63: lane
2- NBAII 7; lane 3- NBAII 25; lane 4- NBAIl 71; lane
2-NBAII33; lane 6- NBAII 65
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was performed from the genomic DNA of hacteria,
Purified PCR products were sequenced by Chromous
Biotech (Bangalore) usmgl6S sequencing primer,
Similarity search of the 165 rRNA sequences was
done using the BLAST function of NCBI Genbank.
The 165 rRNA sequences were aligned with other
Bacilfus sp. 165 rRNA sequences obtained from
Genbank using Clustalx software. Amplification of
168 rRNA gene was performed from the genomic
DNA of'six bacteria, PCR products were visualized in
agarose gels showing the amplification of 165 rRNA
gene with 1.5 kb (Fig.29),

Table 3. Identified Bacillus isolates and their accession

numbers

Baciflus Identified Accession

isolates species Number
NBAII-33 Bacillus cereus HQ16249]
NBAII-63 Bacillus megaterium | HQ162492
INBAII-25 Bacillus subiilis HO162493
INBAIL7 | Bacillus ceres HQ162494
NBAII-71 Bacillus cereus HOQ 162495
NBAII-65 Bacillus megaterium | HQ162496
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Molecular characterization of indigenous Bt
strains

PCR studies showed that Crp/ and Cry2 Genes
were present in PDBC-BTI, PDBC-BT2 NBAITI-
BT3, NBAII-BT4, NBAII-BT3, and NBAIIB-TG4
(Table 4 and Fig. 30 & 31). Specific Cry primers
showed that Crid Aa was not detected in NBAII-BT4
and NBAIL-BTAS. Cry7Ab and Crv/ Ac were present

ari mraoAata

HO- BTE - BTV - AT.A

D . g i S ST

Fig. 31. PCR analysis using Cry 1Ac¢ Specific Primer

Table4. Cry genes detected in indigenous Bacillus thuringiensis isolates

Cry

Indigenous Bt isolates

genes
analyzed
by PCR

PDBC
-BT1

NBAII
-BT3

PDBC-
BT2

NBAII
-BT4

NBAII
-BTS

NBAIL
-BTG4

NBAIL
-BTAS

Cryl

i3

Ury2

CrylAa

CryIAb

CrylAc

CrylC

CrylD

CrylE

CrylF

CrylG

CrylH

Cryll

N NS 2 SIS SN S
OISR N e [ | NN S S
EARSEAE S AR AR AN LN AN L LS

Cryl9

PN S o N NN e ]
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in all isolates. Cry1C and Cry 1D were detected only
in NBAII-BT-4. CrylE was not present in NBALI-
BT-4 and NBAII-BTG4. CrylF and Cry19 were not
detected inany of the isolates. Cry 11 was present in all
the isolates which is supposed to have dual toxicity
{Lepidoptera and Coleoptera).

The spore-crystal mixture of the native isolates
and the reference strains were analyzed by SDS-
PAGE. BT1, BT2, BT3, BT5. BT-HD L.LBT ASSAM
BT G4 isolates produced major proteins of 130 and
60kDa consistent with the ey and cryd genes.

The sequence analysis of the Cri/ Aa gene PCR
product of the indigenous B. thuringiensis isolate
PDBC-BTI showed that it had 97% match with the 8.
thuringiensis strain BLB1 (GenBank Acc.
(G1J322940). The CrpfAa gene sequence of PDBC-
BT2 had 9% similarity the BLBI strain. The Cryl Ac
sequence of NBAI-BT3 had only 68% match with
the 8. thuringiensis strain 83299-1 (Acc.
GLI446674.1) which could imply that it could harbour
a novel CryfAc gene. The CrylAa gene of NBAII-
BT5 had 94% matching with the BLBI strain. The
Cryl Aa gene of NBAIL-BT-Gi4 had 99% with BLBI
but the complete sequence had 100% similarity with
B. thuringiensis strain Bré4 CrylEa9 implying that
the strain is different from others,

GenBank submissions of partial sequence of Cryl
gene of Bt

Partial sequence (completely aligned) of cry 1 Ab
eene of the indigenous Bacilfus thiringfensis isolates
PDBC-BT1 (Acc. No. JF501454), PDBC-BTZ2
(JF501455), NBAI-BTS (JF501456) and NBAII-
BTAS (JF501457) submitted and accession numbers
assigned. The protem sequence obtained by blast(n)
was also submitted.

Molecular identification and cataloguing of EPN

Molecular identification using (multi-loct) [TS
and COI gene analysis approach has been devised for
Steinernema carpocapsae strain. NBAII-SC11,
Steinernema abbasi isolate NBAII-SAT,
Heterorhabditis hacteriophora isolate NBAII-Hbb4,
Heterorhabditis indica isolate NBAII-Hil and
Photorhabdus luminescens isolate HiP35.0.
Nematode-derived fungi and bacteria for
exploitation in agriculture

One new isolate of dethroboirys conaides (fig.
32) was collected from the galled and root-knot
nematode -nfected roots and soil mix of commercial
polyhouse in Nelamangala. Under in vitro conditions.
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A. conoides and A. oligospora have shown 90-98%
mortality of Meloidogyne incognita and
Rotlenchuzlus venifornis. These isolates exhibited
high per cent infection of egg masses and eggs under
in vitro and i vivo against root-knot and reniform
nematodes.

Fig. 32. Cercospores (40x) of A. convides isolated from
nematode egs masses
Molecular identification of nematode-derived
antagonistic fungi

Genomic DNA from isolates of Artfurobotrys
aligospora, A. conoides and Dactylella oviparasitica
were used for PCR analysis and amplification of
segments of beta-tubulin gene (Fig. 33). Based on the

1 2 3 4 5 & 7 & 9

A00bp
Fihyp

200bp
100k

Fig. 33 Amplified products of virulence gene coding for serine
protease in iselates of £ chlamydosporia and identification
gene beta tubulin in isolates of 4. oligospora, A. conoiédes and
Dactyfella oviparasitica, Lane 1, DNA Marker(); Lane 2,
Alkaline protease geme from P chlamydosporia NBAI
PC/API (1549bp); Lane 3. Alkaline serine protease gene from
P chlamydosporia NBAIL PC/VC1 (1549bp); Lane 4, Beta
tubulin gene from A. oligospora NBAIT AOT (567); Lane 3,
Beta tubulin gene from A. conoides KBAIAC (567hp): Lane
6, Beta tubulin gene of P chlamydesporia NBAIl PC/API
(App. 270);Lane 7, Beta tubulin gene of P chlumydosporia
NBAII PC/YC1  (App. 270); Lane 8. ITS region of O,
aviparasitica (475 bases); Lane 9, 100bp marker.
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maolecular size of the respective amplicons, the fungal
identity was confirmed.
Molecular identification of root-knot nematodes
PCR amplification of conserved TS regions of
DNA samples extracted from the rool-knot
nematodes collected from Mandya and Bangalore
were sequenced and submitted to NCBI gene bank
and were used for the identification of root-knot
nematodes (Fig. 34).

750 bps

Fig. 34. Amplified products of 285 r RNA - ITS region
of Meloidogyne species. (Lane 1 - 1TKb Marker: Lane
2 - Meloidogyne (Attur tomato); Lane 3 - Meloidogyne
(Attur brinjal); Lane 4- Meloidogyne (Maddur paddy);
Lane 5 - Meloidogyne (Maddur Okra),

Mode of action and virulence factors of the isolates
of P lilacinus and Pochonia chlamydosporia
against root-knot nematodes

Gene coding for serine protease, responsible for
virulence against root-knot nematode eggs and egg
masses, was amplified from the isolates of £
chiamydosporia (Fig. 35).

Sering protease. collagenase and chitinase
enzymes responsible for virulence against root-knot
nematode eggs and egg masses. were detected in the
isolates of P filacinus and P eflamydosporie under in
vitro (Fig. 36). Enzymes and their activities were
detected through zones of clearance in the media
inoculated with specific fungal discs. The activitics
were variable with different fungal cultures indicating
the differences in their contents and subsequent
differences in bioactivity,
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Fig. 35: Amplified products of virulence gene coding
for serine protease in isolates of B chlgmydosporie and
identification gene beta tubulin in iselates of A,
ofigospeora, A. conoides and Dactylella eviparasitica,
Lane I, DNA Marker(); Lane 2, Alkaline protease gene
from B chlamydosporia NBALL PC/APL (1549bp); Lane
3, Alkaline serine protease gene from P, chlamydosporia
NBAIl PC/VCL (1549bp); Lane 4, Beta tubulin gene
from A. oligespora NBAIl AO1L (567); Lane 5, Beta
tubulin gene from A coneides NBAIL AC1 (567bp);
Lamne 6, Beta tubulin gene of P chlamydosporia NBAILL
PC/APT (App. 270):Lane 7. Beta tubulin gene of £
chilamydosporia NBALL PC/VC1 (App. 270); Lane 8,
ITS region of D. eviparasitice (475bp): Lane 9, 100bp
marker,

Fig. 36. Clearance zone in easein-rich medium by
the 4. oligospora and P cfdamydosporis

5.2. All India Co-ordinated Research Project on
Biological Control of Crop Pests & Weeds (AICRFP
on Biological Control)

5.2.1. Studies on plant disease and nematode
management

NBAII
Promising Pseudomonas isolates against
Meloidogynespp.

Fifteen isolates ol Pseuwdomaonas spp. were
obtained from infected egg masses of root-knot



nematode, Meloidogyne spp. collected from brinjal
and tomato plants. Seven isolates were found
inhibitory to second stage juveniles of root-knot
nematode under in-virro condition and isolates
NBAII-2 and NBATI-5 resulted up to 83.3% mortality
of juveniles of Meloidagyne spp.

Management of soil-borne diseases in rain-fed
pulses and oilseed through saline-tolerant
antagonistic bacteria

Saline-tolerant antagonistic bacteria  were
selected [rom the culture collections of NBAIT (under
NAIP project) for in virro and field festing in
groundnut, chickpea and pigeonpea. The organisms
selected for testing in rain fed crops were
Peeudomeonas putide (3 straing), P, plecoglossicida (2
strains), P fluorescens (2 strains), Afcaligenes. sp. and
Eseudomenas sp. Highest vigour index of 4600 was
observed in the plants treated with P putica (RPF-9).
Under saline amended conditions highest vigour
index of 4020 was observed again with plants raised
from seed treated with 2 putida (RPF-9). The lowest
(569) was in control.

Management of bacterial wilts of Brinjal caused
by Ralstonia solanacearum through Bacillus spp.

A combined application  of the talc based
formulation of B, megaterizan NBAII 63 (10" cfw/ml)
as seed treatment (4g kg of seed). soil application (Sg
ke of soil), seedling root dip (10g /L of water) and
foliar spray (10g /L of water) in combination resulted
in 51 percent reduction of bacterial wilt in brinjal.
Giood root and shoot growth of the brinjal plants were
recorded due toapplication B. megaterium (Fig 37),

A B 2

Fig. 37. Effect of B. megaterion om root and shoot
growth of brinjal plants; A and B-Plants treated with
B. megaterium; C-Control (pathogen inoculated)

GBPUAT

In vitro sereening of antagonists for tolerance to
abiotic stresses (i.e. cold, dronght, salinity) and
their performance under rain-fed conditions.

One hundred isolates of Trichederma coded as
Tol to T-57 and Th 51-93 from different farming

)

T

situations in the hills (Utiarakhand) and plains of

North India were collected and screened in virro for
their tolerance to cold, drought and salinity. All
isolates showed tolerance to varying degree of pH,
whereas isolates T-13, T-14 | T-30 and Th-68 were
tolerant to temperature, isolates T-1, T-4, T-5.T-9, T-
12, T-13, T-14, T-19, T-33, T-39, T-50, T-55, T-57. Th-
56, Th-60, Th-61, Th-69, Th-70 &Th-82 were tolerant
to salinity, isolates T-1, T-5, T-9, T-11, T-13, T-14, T-
19, T-33, T-36, T-39, T-50, T-56 & T-57 were tolerant
to moisture and isolates T-14, Th-56 and T-57 flor
PGP activity (rice) were found best.

Trichoderma resistant to salinity

In wheat, Th-14 was the most effective in
improving germination percentage (33 %o increase
over conirel) followed by Th-19 and Th-13 under
saline conditions, Seedlings raised from seeds
bioprimed with Th-14 followed by Th-19 had
significantly higher shoot (25% and 21% increase
over control, respectively) and root lengths (31% and
28% increase over control, respectively) compared to
other treatments under both normal and saline
conditions. Total cholorophyll content and membrane
stability index were reduced in untreated plants in
comparison to treated plants at all stress levels, The
highest chlorophyll content (2.41 mg/g frwt) and
membrane stability index (63.34) was recorded in Th-
14 treatment followed by Th-19 (2.27 mg/g frwt
chlorophyll content and 63.27% MSI) under salt
stress, The treatments Th-14, Th-19 and Th-13
showed lower acecumulation of MDA content whereas
proline content and phenolics were higher in treated
plants under both non-saline and saline conditions,
Highest MDA content was observed in untreated
plants at all stress levels from 0 dSm-1(1.93umol/g
frwt) to 6 dSm-1(7.80umol/g frwt), indicating
maximum damage due to oxidative stress. In rice,
untreated plants were more sensitive to salt stress,
Lengths and fresh weights of shoot and root, number
of leaves, photosynthetic rate. chlorophyll
fluorescence, total chlorophyll content, SPAD value,
and MS1 were reduced in control plants in comparison
o sclected Trichoderma-treated plants, The MSI
decreased as salt stress level increased . The MSI was
reduced to more than 50% under 240mM NaCl
(38.04%) from 0 mM NaCl (84.74%), considering the
mean MST of all treatments, MSI was signilficantly
higher in Th-14 (63.34%) treated rice plants
considering mean at salt stress. Trichodermu treated
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plants had relatively higher levels ol phenolics while
lower accumulation of MDA content, Data of yield
attributing characters like number of tillers. number
of panicles, panicle length and 1000 grain weight, elc.
revealed that THehoderma-treated plants performed
significantly hetter than untreated plants under both
normal and saline soils. Trichaderma  treated
seedlings showed significantly higher expression
pattern for the genes as compared to untreated plants
with increase in salt concentration.

Trichoderma resistant to drought

All selected isolates enhanced the water stress
tolerance of rice and wheat plants. In rice, Th 36 and
75 mduced maximum tolerance to water stress.
Treatment of rice with Th 56 showed no sign of
wilting even at 5 DDS as against complete wilting of
untreated rice plants, [n wheat, plants treated with Th
56 showed no sign ofwilting even at 7 DDS. Drought
induced physiological and biochemical changes in
chlorophyll content. SPAD value, photosynthetic
rate, stomatal conductance, membrane stability
ndex, proline content, MDA content and total
phenolics were delayed by drought tolerant
Trichoderma harziamun strains. Total chlorophyll
content and relative greenness (SPAD value) were
significantly decreased under drought stress from 3 to
9d in rice and 4 to 13d in wheat. Minimum reduction
mn chlorophyll content and SPAD value was reported
inTh 56and Th 75 at 9 DDS inrice and Th 82 and Th
S6at 13 DDS in wheat. Limiting watering from 1 to 9
DDS inriceand 4 1o 13 DDS in wheat caused a severe
loss i membrane stability in untreated plants,
approximately 51 per cent und 53.6 per cent loss was
found in untreated rice and wheat plants, respectively.
However, significantly less fluctuation in MSI value
was observed m  Trichoderma (reated plants.
Minimum per cent loss in MSI value was recorded by
Th 56 in both rice and wheat. Photosynthetic rate and
stomatal conductance were significantly reduced
under drought stress in both treated and untreated
plants. However, treatment with Trichoderma
isolates suppressed the reduction in photosynthetic
rate and stomatal conductance as compared to control
in both rice and wheat. Chlorophyll tluorescence
(Fv/Fm) was severely affected under drought
conditions in untreated plants. Treated plants showed
comparatively less changes in Fv/Fm ratio under
limited watering conditions as compared to untreated
control. Minimum reduction in chlorophyll

fluorescence was observed for Th 56 in both rice and
wheat plants, Stress related compounds such as
proline, MDA, and hydrogen peroxide content
increased under drought stress in both (reated and
untreated plants however, the increase was non-
significant in treated wheat and rice plants, Minimum
per cent increase over unstressed plants in proline,
MDA, and hydrogen peroxide content was recorded
in Th 56. A significantly higher level of phenolics
content was found in rice plants treated with drought
tolerant Trichoderma strains as the conditions of
drought increased n comparison to untreated rice
plants. Expression profiling of some key genes
potentially involved under stress condition was found
directly correlated with biochemical and
physiological parameters studied in plants treated
with T-36. Only expression pattern of LOX was
unaffected by treatments.

Evaluation of Trichoderma in rice
(Kalanamak-3119 and Kalanamak- 3131)
under rain fed conditions

Results of a field expeniment laid at the organic
farming block of seed production center af
GBPUAKT, Pantnagar to evaluate the potential 20
isolates of Trichoderma on rice (cv Kalanamak-3119
during Kharif 2010 showed that isolates 14, 36, 68
and 69 were found best which showed no disease
incidence of sheath blight, No Trichodermea isolates
was effective against the stem borer, grass hopper and
leaf tolder. Among all isolates only T-73, T-82 and T-
80 performed best in terms of all the growth
parameters and vield of rice cv Kalanamak-3119,

Large scale field demonstrations of biocontrol
of plant diseases management
Rice

Large scale demonstration of biocontral
technologies was conducted on organically cultivated
rice cultivars Taraori Basmati and Pusa -1460. The
biocontrol treatments included FYM colonized with
mixed formulation of Trchoderma harziamuem +
Pseudomonas fluorescens (f@ 5 to 10 tons'ha) or use
of vermicompost colomzed with Psewdomonas

Mluorescens (@ 5 to 10 g/ha), seed treatment/

biopriming with mixed formulation of TH + PsF (@&
10g/kg seed) and need-based spray of TH+PsF (@ 10
all)infields affected with sheath blight.

The results indicated that though the vields were
shightly lower mm biocontrol plots as compared to
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Table 5. Large scale demonstration of biocontrol
agents on organically cultivated rice

Rice Yield | Value | Value of
(kgtha) | (Fke) | yield

(/ha)

Organic Taraori Basmati | 2,500 | 26.00 | 65,000

Organic Pusa-1460 3,500 | 21.00 | 73,500

Farmers practice Taraori

basmati 3.000 | 20.00 | 60,000

Farmers practice

(Pusa-1460) 4.000 | 16.00 [ 64,000

farmers' practice, the organic fetched higher price
(Table3).

Several Organic Farmers Associalions are
following biecontrol technologies in rice for the past
cight years over an area of 500 ha for the management
of rice diseases.

Vegetables

Large scale field demonstrations on biocontrol
technologies under low input system in Uttarkhand
hills in two districts, namely Pithoragarh and
Chamoli was conducted. The BIPM package
included: a) solarization of nursery soil; b) seed
treatment with mixed formulation of T. harzianum
PBAT-43 and P fluorescens PBAP-28 @ 10gkg
seed: ©) Seedling dip in mixed formulation of T
harzigmen PBAT-43 and P, fluorescens PBAP-28 (a;
10g/1: d) use of vermicompost colonized with 7.
harcianum PBAT-43 and £ fluoreseens PBAP-28; e)
2-3 sprays of mixed formulation of T harziamum
PBAT-43 and P fluorescens PBAP-28 (@ 10g/l; 1-2
sprays of soluneem which was compared with
farmers' practice.
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Fig. 38. Impact of BIPM package on yield of

vegetubles in Uttarakhand hills

Average values ol pooled results demonstrate that
inall the vegetables the biocontrol technologies were
found to increase the yields as compared to Farmers
practice. The pooled results indicate that in tomato up
to 38.5% yield was observed as compared to farmer’s
practice (Fig. 38). In capsicum also the increase in
yield was as high as 38.5%. In chilli up to 33%
increase in yield was observed as compared to the
farmer's practice. Cabbage and pea also showed the
same trend with increase in yield ranging from 9.3-
352 % and 10.0 - 34.5 respectively in different
farmer's fields,

MPKY

Biological control of plant parasitic
nematodes in Pomegrante

A field experiment was conducted on four year
old pomegranate (var. Bhagwa} orchard in farmers'
field at village New Nirpur, (Dist, Nashik) to evaluate
the biocontrol agents against the root knot nematode.
The bioagents, Pseudomanas fluarescens (@ 20 g/m’
(10" spores/o), Trichoderma viride @ 20 gim'

Table 6. Effect of Biocontrol agents on root knot nematode population and yield in pomegranate

Treatment Nematode No.of root | Yield ICBR
population/ galls/5 g (kg/ha)
200 cm’ soil roots '
P, fluorescens (@ 20g/m’ 310.0° 14.0° 19,500° 17218 |
T, viride @ 20g/m 335.0° 8.2 19,200 1:199 |
Cartap hydrochloride 4G @ 0.3 g a.i/m’ 345.0° 18.5" 18,800" -
Carbofuran 3G @ 0.3 g ai./m’ 320,00 147 19,100 1:12.8
Control 720,00 =T 16.500"

Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)
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(10" spores/g), chemical pesticides cartap
hydrochloride 4G (@ 0.3 g a.i./m’. carbofuran 3G (@
0.3 g a.i/m were applied in soil along with FYM at
Bahlar (blossom ) treatment.,

The results revealed that all the treatments were
effective in reducing the root knot nematode
population in soil as well as in roots and increased the
fruit yield. Soil application of 2 fluorescens (@ 20
g/m’ was most effective in reducing the root knot
nematode population and root galls and inereasing the
fruit yield of pomegranate over control with 1: 21.8
ICBR. It was, followed by carboturan 3G @ 0.3 g
ai/m’and T viride @ 20 g/m” (Table 6),

5.2.2. Studies on insect pathogens
NBAII

Entomofungal pathogens against Aphis
craccivord on cowpew

In a field trial at NBALI research farm, Attur,
entomefungal pathogens were evaluated against
Aphis craccivara on cowpea. Among the four
entomofungal pathogens evaluated. application of 1
lecanii (VI-8 isolate) recorded the lowest aphid
population (32 3/plant) and highest yield (911 kg/ha)
and was on par with monocrotophos (0.007%)
(Table 7).
These entomofungal pathogens were found safe
against Cheifomenes sexmaculata as no mycosis was
recorded. however 1.7 - 3.1% mycosis was recorded
onthe larvae of Micromues timidies.

Table, 7. Efficacy of entemofungal pathogens
against Aphis cracefvora on cowpea

Treatment No. of | Yield of
aphids/ | cowpea
[ plant | (kg/ha)
Beanveria bassiana (Bb-5a) =4 flo BI1"
Metarhizium anisopliae (Ma-4) | 478" g2
Verticillium lecanii (V1-8) 32.3 a11"
Paccilomyces fumosoroseus
(Pfu-1) 784 677"
Monocrotophos (0.007%) 28.9° 1011°
Control | 164 | 577 |
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Enhancing the efficacy of fungi against
Tetranychus urticae on five cucurbits

The bivefficacy of two pathogenic fungi, viz.
Acremonium sp. and Lecanicillium psalliotae, was
evaluated against Tewranvchus urticae on five
cucurbits, viz. ash gourd, bitter gourd, bottle gourd,
cucumber and ridge gourd, in three rounds of
experiments set up in the greenhouse at the Biocontrol
Rescarch Farm, Attur, Bangalore, during 2010-11,

Data on the post treatment mite population
revealed that Acremaonium sp, was more effective than
L. psalifotae and that prior application of'a weakening
agent enhanced the efficacy of both the fungal
pathogens.

Bioefficacy of host- and non-host-derived
Hirsurella thompsenii isolates against
Phyllocoptruta oleivora on two citrus species

Field bicefficacy of both host- and non-host
derived Hirsutella thempsonii F.E. Fisher isolates
against P oletvora was studied on orange and swee
orange, Both A thompsonii isolates were equally
effective in reducing the population of the citrus rust
mite on arange to an extent of about 82.0 per cent in
orange and 884 per cent in sweet orange,

Activated Br toxin assay against Helicoverpu
arm!gem

Six indigenous Bt namely PDBC-BT1., PDBC-
BT2, NBAIIB-TAS, NBAIIB-TG4, NBAII-BT3 and
NBAII-BT4 were screened against /. armigera using
toxins activated by trypsin digestion, At 96h PDBC-
BT1 was the most toxic recording an LC,, value of
0.8 pg/ml.

Fig. 39. Effect of liquid Bt spray on pigeon pea pod
damage
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Field evaluation of an indigenous Bt against
‘pigeonpea pod borer, Helicoverpa armigera

In a field trial on pigeonpea, application of 2.0
per cent liquid formulation of NBAIL-BTG4 was the
most effective m reducing the pod damage and better
than endosulfan (Fig. 39).

'In vitro' screening of EPN

‘In o vitro' screening of two isolates of
Heterorhabditis from Maharastra and one 1solate of
Heterorhabditis and  Steinernema from  Srinagar
against second and third instar grubs of Anomala
hengalensis revealed that all the four isolates
caused 100% mortality of grubs i 60-72 hrs up to a
depthof15 em.

‘Ir vive'mass production of EPN

The optimal temperature for growth, duration of
life cycle, larval biomass and fecundity of Galleria
ranged between 28 and 30 C at a relative humidity of
S0-80%. The diets and the media were redesigned and
three modified diets supported the Galleria
mellonella larval production without any adverse
effects on fecundity. duration of life-cycle and larval
biomass and was cheaper than the standard diet by
3R-56%.

For mass production of S carpocapsae the
optimum initial inoculum was 109 s in Corcyra
cephalonica and 56 s in G. melfonella and for 5.
feltiae it was 100 s for C. cephatonica and 32 LTs for
G, metlonella. Heterorhabditis  bacieriophora
numbers increased as inoculum level increased in C.
cephalonica whereas 36 1) was optimum in G,
mellonella. Overall, producthion levels of the EPN
were higher in G. mellonella compared to C
cephalonica.

"In vitro' production of EPN

Prior inoculation of symbiotic bacteria into
Wout's mediwm, soy flour + dog biscuit medium or
dog hiscuit medium was found to enhance the yield
and rate of multiplication of S. carpocapsae, S. abbasi
and H. indica.

Performance of NBAII isolates of EPN

‘I vitro' studies were carred out with wettable
powder formulations of /. indica against 20 late
instar larvae of G mellonella, C. cephalonica,
Helicoverpa  armigera, Spodoptera litnra and
Plutella xylostelfa in Petri plates. The median lethal

2010:201

concentration (LC, ) of wettable powder formulation
of H. indica at 52h post-inoculation was 32 1Js (Y=
6.12+4 18 X), 4T s (Y=-1.4+0.87X), 112 Us{Y=
3.74 +1.87 Xy and 158 Us/larva (Y=-0.81 + 3.14 X)
for final instar larvae of G, mellonella, P xvlostella, 5.
litura and H. armigera, respectively. A positive
correlation was observation between the dosage of
wettable powder of H. indica and mortality of .
mellonella and a negative correlation between the
dosage and the time of mortality. The optimum
dosage levels differed among different host insects,

Heterovhiabditis indice and S. carpocapsae
obtained from G. mellonella, C. cephalonica and root
grub exhibited better infectivity in shorter duration
against (. mellonella and root grub compared 1o the
progeny obtained from F. armigera, S. lifura and F
xylostella.

Shelflife of EPN formulations

Wettable powder formulations of
Heterorhabditis indica and H. bacteviopiora with a
shelf-life of 8-10 months were developed (Fig. 40)
and applied for I[P protection through patent
application (Patent application No, 3094/CHE/2010).
Shelitlife of the WP formulations of both the
nematode species was consistent with more than 90%
viability at 8-10 months which reduced to 88% at
10-12 months.

Fig. 40. Shell-life of H. indica wettable formulation in
terms of bioetficacy against G. mellonella

Field evaluation of EPN against root grubs of
arecanut

Field evaluation of wettable powder and aqueous
formulations of H. indica and 8. abbasi against root
grubs, Leucopholis lepidophora, Anomala
bengalensis and L. burmestrii in arecanut field at
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Sulya and Banakal was carried out. Heterorhabditis
indica and 8. abbasi recorded root grub mortality in 6
and 8 days. respectively. The EPN estabhshed well in
treated fields and recovered in large number from
treated soils up to 12 months and effectively
controlled the root grubs apart from promoting fresh
roots and foliage with recovery of treated plants
(Fig.41).

Reduction in rootgrubsiplant in EPN treated & chemical
== Grub reduction (%) M indica formulation
Han In grubsi —#- Grub reduction (%) Imidacioprid

caBEE&ESE I
N

Jul0 Sept.10 Gt Dec.10

Fig. 41. Efficacy of EPN in reducing root grubs in
arecanut field at Sulya.

In a second held trial, seven EPN isolates,
H, indico isolate NBAI-Hi0l, H indica isolale
NBAII-Hi103, H. indica isolate NBAII-Hi05,
H. hacteriophora isolate NBAII-HbbOI, §.
carpacapsae, S. feltiae and 5, abbasi gave consistent
reduction (40-46% over contral) of grub populations.

In a third field trial, application of wettable
powder formulations of EPN between last week of
June and 1" week of July (immediately after pre-
monsoon shower) in arecanut fields of Karavali and
Malnad, Karnataka established EPN in advance and
recorded higher grub mortality (grubsize<1.5 cm)
TIARI
Isolation and characferization of Bt strains
from the soil samples

Soil samples were collected from several places in
northern India and ten Bt strains (GTG-1 10 GTG-10)
were isolated. Laboratory evaluation of these Bt
strains against Chilo partelius revealed that seven
days after the treatment, the mortality of the larvae
ranged from 8.9 10 31.0.

SBI

Interaction of Entomopathogenic fungi (EPF)
with fungal antagonists and nematophagous
fungi (Colony growth)

The colony growth ol B. bassiana. B.
hrongniartii and M. anisopliae, Verticillium
chlamydosporium, Paecilomyces lilacinus,
Trichoderma vivide, T, harzianum in the presence of
cach other in 28 combinations was studied, All the
species had negative impact on the growth of 4.
bassiang in varving degrees of which 8. drongmiartii
was the most tolerable. B bromgniartii initially
benefitted by companion fungi but by day 12, showed
slower growth due to competition from all species of
which B. bassiana was the most compatible. For M.
anisoplivne, V. chiamydosporium was most
companionable to grow with,

There was complete inhibition of growth of the
three EPF in the presence of hoth of Trichoderma
species throughout the growth period. Unlike
Trichoderma spp., nematophagous fungi were less
inhibitive to entomopathogenic fungi. T viride was
most harmful to F ellamydosperium. Except
Trichoderma spp., other fungi species were not
interfering with the growth of 2 lifacinus during the
entire period of observation. The effects of
competition were less severe when the colony plugs
ot target fungi were inoculated farther away from
cach other on dual culture plates,

Interaction of EPF with fungal antagonists
and nematophagous fungi (Sporulation)

The three EPF, two fungal antagonists and two
nematophagous fimgl were tested for their ability to
sporulate in the presence of each other by moculating
them together in potato dextrose medium which was
compared with their ability to sporulate when
inoculated individually.

B. bassiana was compatible with M. anisoplice
and V. cllamvdosporium. Beaveria brongniariii was
the most tolerant of the species tested except the
nematophagous fungl. When inoculated together.
sporulation of M. anisoplice and 8. hassiana was
mutually unaffected indicating their compatibility.
Both the nematophagous fungt and Trichoderma spp.
were inhibitive to M. anisoplice. In general, the
EPF were more compatible with each other than with
the fungal antagonists and nematophagous fungi
during fungal growth and sporulation. On the other
hand, all the EPF were highly inhibitive 1o }
chlamydosporium but not to P lilacines during
sporulation. Among all species of fungi tested, both
species of Trichoderma were highly inhibitive to
sporulation of P [ilacinns.
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Metarhizium anisoplive and P lilacinus were
highly adverse to the sporulation of /.
chlamydosporium while the Trichoderma spp. were
compatible. On the contrary P [lilacints was
unaffected by EPF while it was inhibited by
Trichodermea spp. the most. All species affected T
virace with M. anisoplice being the least competitive.
However. T harzignmum was unaffected by most
species exeept I viride followed by P filacinies.

Colony grewth in
agrochemicals

the presence of

Observations on the radial growth of the EPF
showed toxic effect of metribuzin, carbendazim and
chlarpyriphos though there was distinet influence of
combination of species B. bassiana was grown with,
on the levels of its vulnerability to the chemicals.
Growth of mycelium in all three EPF was enhanced
by imidacloprid and acephate which compensated
even for the species competition.

Sporulation in the presence of agrochemicals

In terms of sporulation, B. bassiana was the most
talerant to the agrochemicals tested followed by M.
anisoptioe, Among the agrochemicals tested,
Pendimethalin and Carbebdazim were completely
inhibitive to all the three EPF, Further, B. brongniartii
was hyper sensitive with zero sporulation when
exposed to chlorpyriphos and acephate. Chemicals
safe to B, hassiana were malathion and imidacloprid.
The atrazine and insecticide acephate were
moderately sate to B. bassiana.

Beauveria hrongniartii was sensitive 1o all
chemicals barring Malathion (2.08 x 107100ml).
Imidacloprid and atrazine were moderately safe.
Atwrazine was the safest and also stimulatory to the
sporulationof M. anisopliae.

5.2.3. Biological suppression of sugarcane
pests

Demonstration of efficacy of Trichogramma
chilonis and Cotesia flavipes against the plassy
borer, Chilo tumidicostalis -AAU-J

Large scale demonstration of effectiveness of T
chilonis against the plassy borer was carried out in a
farmers' field on Dhansiri variety at Buragaon village
in Golaghat district covering an area of 200 ha. In
farmer's practice, endosullan 35 EC @ 3ml/it was
applied four times during June to September. Eleven
releases of T chilonis (@ 50.000/ha/release at 10 days

A

interval trom June to November 2010 reduced the
damage on the cane, however it was on par with the
farmers' practice (Fig. 42).

EBiocontrol & Farmers practhoe
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Fig. 42. Evaluation of Trichegramma chilonis against
plassy borer

In another demonstration, [our releases of
C. flavipes @ 3500/ha from June to September al
monthly interval on one hectare sugarcanc (var
Dhansiri) at village Khonikar gaon (Gelaghat district)
reduced the plassy borer damage from 29.45 10 24.15
with cane yield of 63.8 t'ha, whereas the fammers'
practice reduced the cance damage from 2541 1o 15.74
with the cane yield of 70.4 tha.
Evaluation of temperture-tolerant Trichogrammau
chilonis against the sugarcane infernode borer
(INB)-MPKV

An experiment was conducted fo evaluate
T. chilonis temperature-tolerant (TTS) and (SAS
strains ) against the internode borer on sugarcane (var.
Co 671). The results revealed that six releases of 7
chitonis (TTS strain) @ | lakh/ha/release was more
effective in teducing the pest incidence and
increasing the cane yield than 7. ¢hifoniy (SAS) sirain
(Tableg).

Table 8. Efficacy of Trichogramma chilonis
against INB on sugarcane

INB Incidence
Pre- | Post- |  Yield
release| release | (Kg/50 canes)

T chilonis TTS (@

| lakh/ha 4.0 6.9 §9.9°
T. chilonis SAS (a)

1 lakh/ha 3.9" | 141 84.6"
Untreated control 4.1° 28.6° 76.4

Means followed by a common letter in a column are
not significantly different by DMRT (P=0.05)
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Pooled analysis of three vears data revealed that
six releases of TTS of T. chilonis (@ 1 lakh adults/ha
was significantly superior to SAS strain of the
patasitoid recording 7.3% incidence of INB in
sugarcane and 85.9 kg vield per 50 canes (Table 9).

Table 9, Efficacy of Trichogramma chilonis against
INB on sugarcane (Pooled data from 2008-
09, 2009-10 and 2010-11)

INB Incidence
Treatment Pre- | Post- Yield
release| release | (kg/50 canes)
T chilonis TTS (@
| lakh/ha 3.6 T3 RS.9"
T ehilonis SAS @
1 lakh/ha 39 | 13 797
Untreated control 40 | 265 740

Means followed by a common letter in a column are nol
significantly different by DMRT (P=01.05)

Survey and assessment of impact of natural
enemies on incidence of sugarcane woolly
aphid (SWA)- MPKYV

The incidence of SWA and its natural enemies
were tecorded in Pune, Satara, Sangli, Kolhapur,
Ahmednagar. Nashik, Dhule, Jalgaon, Aurangabad
and Jalna distriets of Maharashtra. The sugarcane
fields were surveyed during July to Octeber, 2010,
The pest incidence was observed in August-
September i Kasarsai, Pawananagar, Daund,
Kalamb, [ndapur areas in Pune district, Krishna
riverside fields in Limb, Kidgaon, Udtare, Bhuinj,
Vadagaon Haveli, Koparde, Padegaon areas of Satara
district and fields al Panchaganga riverside in
Kolhapur, but at low intensity. It was followed by the
occurrence of predators ke Dipha aphidivora (0.8-
2.1 larvae/leaf), Micromus igorotus (1.8-5.6
grubs/leafl) and syrphid. Eupodes confrator (1-2

larvaefleaf) in September-October, 2010. The
parasitoid, Encarsia flavoscutellim was observed at
Paedgaon, Dist. Satara. Thus, itis clear that the natural
enemies of SWA have estabhished well i western
Maharashtra suppressing the pest incidence
below ETL.

Demonstration on the efficacy of temperature-
tolerant strain (TTS) of . chilonis against the
early shoot borer of sugarcane: PAU

Large scale field demonstration of 7 chilonis
against the early shoot borer C. infuscatelius was
carried out at village Haripur and Mohalon (Distt.
Jalandhar) and the results compared with chemical
control. The plot size was 20 ha and the parasitoid,
T chilonis was released 8 times at 10 days nterval
during April o June @ 50,000 per ha. In chemical
control, cartap hydrochloride (Padan 4G) (@ 25 kg/ha
was applied 45 days after planting.

The incidence of carly shoot borer was reduced
by T chilonis release and it was on par with chemical
wreatment (Table 10). The mean per cent reduction of
shoot borer incidence over control was 56.4%. There
was no significant difference in cane vield in the
parasitoid-released and chemical control plot,
however the cost-benefit ratio was higher in
parasitoid released plot (1:19.2).

Demonstration of T. chilenis against stalk
borer of sugarcane: PAU

A field demonstration on efficacy of 7 chilonis
for the manapgement of Chilo awriciliug was
conducted over an area of 40 ha at village Chachrari
(Distt. Kapurthala). T2 chilonis was released 12 times
at 10 days interval during July to Getober (@ 50,000
per ha, The incidence of stalk borer was significantly
lower (3.1%) in the release field in comparison 1o
control (7.5%). The per cenl parasilisation was
significantly highet in release fields (57.2%) as
compared tocontrol (3.6 %),

Table 10. Demonstration of T. chifonis (temperature-tolerant strain) against C. infuscatelluy

Treatments Incidence of i Per cent reduction Yield Cost: Benefit
C. infuscatellus (%) over eontrol (kg/ha) ratio

T, chilonis (TTS) 6.8° 56.4 71,700° 1:19.2

Padan (@25kg/ha 6.5 58.3 72,600° 1375

Control 15.6" - 65.300°

Means followed by a common letter in-a column are not significantly different by DMRT (P=0.05)
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Table 11. Demonstration of T. japonicum (temperature-tolerant strain) against 5. excerpralis

| Treatments Incidence of Parasitism Yield Cost: Benefit
8. excerptalis (%) (%) (kg/ha) ratio
T faponicum (temperature
tolerant strain) 50,000/ ha 6.7 343 72.420° 1:20.6
Chemical control (Thimet 10G
(@ 30 kg/ha) 6.3" 257 73,170¢ 1:6.5
Control 148 <y 65,540"

Means followed by a common letier in acolumn are not significantly different by DMRT (P=0.05)

Large scale demonstration of effectiveness of 7.
chilonis against stalk borer over an area of 4500 acres
was carmied out in collaboration with three sugar mills
of the state i.e. Doaba Co- operative Sugar Mills Ltd.
Nawanshahar, Morinda Co- operative Sugar Mills
Ltd. Morinda and Nahar Sugar Mills Amloh. The egg
parasitoid, 1. chilonis was released from July to
October in all the three mill areas at 10 days interval
(@ 50,000/ha. The incidence of C. awricilius in [PM
fields ranged from (.67 to 7.5 per cent whereas in
control it ranged from 1.43 to 23.5%. The reduction in
cane damage over control in these three mills ranged
from 46.3 10 68.1 percent.

Demonstration with temperature-tolerant
strainof I japonicum against top borer: PAU

Large scale field demonstration of temperature-
tolerant strain of 7. japonicum against the top horer,
Scirpophaga excerptalis was carried out at Gohawar
and Paddi Khalsa (Distt Jalandhar) and the results
compared with chemical control. The parasitoid. 7
Faponicum was released 8 times at 10 days interval
during April to June @ 30,000 per ha. In chemical
contral, phorate (Thimet [0G) @ 30 kg'ha was
applied during the last week of June. 70 japonicum
reduced the incidence of top borer and enhanced the
cane yield, however it was on par with chemical
control. The per cent parasitism in the released plot
was 34.3% with a higher cost;benefit ratio of 1:20.6
(Table 11},

Large scale demonstration of effectiveness of T
Japonicrim against top borer, Seirpophaga excerpialis
over an area of 1000 acres was carried out in
collaboration with two sugar mulls of the state 1.e.
Doaba Co- operative Sugar Mills Ltd. Nawanshahar
and Morinda Co- operative Sugar Mills Ltd. Morinda,

The egg parasitoid. T japonicum was released from
mid - April to end - June, at 10 days interval (@ 50,000
per ha. The incidence of Seirpophaga excerpralis al
Nawanshahar and Morinda in release fields was 1.6
and 0.6 per cent respectively. The reduction in
damage by top borer over control in these two mills
was 54.2 percent.

Evaluation of heat tolerant strain of
T, chilonis : SB1

The parasitization efficacy and per cent adult
emergence of heat tolerant strain (HT) of 7. chilonis
were assessed in the laboratory and pot culture against
the factitious host Corcyvra cephalonica and native
host sugarcane shoot borer (SB), Chilo infuscatellus
and sugarcane internode borer (INB). Chilo
sacchariphagus indicus. When tested under ambient
temperature in the laboratory the parasitism and adult
emergence of the HT strain and normal strain were not
significantly different while at 40% HT strain had
significantly higher parasitism and adult emergence
rates on all hosts tested (Fig 43). Similarly in pot

| B HT sirain  m Normalsiraln ‘
|
|
|

Corcyra |

Fig. 43. Efficacy of heat-tolerant strain of T chilonis
against sugarcane borers at 40°C
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culture, the host searching efficiency of the HT strain
was proven through higher parasitism on the trap
cards on 60 day old sugarcane plants.
Efficacy of the GV isolates of Chile
infuscatellus in pot culture: SBI

The semi purified virus was sprayed on 30
days old sugarcane plants. The first instar larvae
of shoot borer were released on virus-sprayed
plants and were exposed to sunlight for 7 days.
The persistence of semi purified suspension of
Coimbatore and Karnal isolate of the GV was the
highest while that of Assam isolate was the
lowest (fig. 44).

Fortnightly collection ol shoot borer larvae
from the control plot revealed the lowest
recovery of GV in April (14.3 %) and the highest
n October, 2010 (33.2%).
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Fig. 44, Efficacy of different GV isolates against
sugarcane shoot borer

Mass production of GV of sugarcane shoot
borer: SBI

Of the all instars tested to improve virus harvest
while being reared on diet, late third instar with lower
inoculums or fourth instar with higher inoculums
produced good results with and high per cent of
virosed larvae (> 85 %), Hence, it is absolutely
necessary to rear the shoot borer larvae in two steps
i.¢.. the larvae are to be reared up to 11I"/1V" instar ina
set of diet and after inoeculation with virus can be
transterred to another set of diet for further rearing,
The standardization of mass rearing of shoot borer for

virus production resulted in arecovery of 37.5% oIV
instar larvae in group rearing while single vial rearing
of larvae resulted in a recovery of 75-80% i different
batches.

Efficacy of the combined application of EPF
against shoot borer: SBI

Mortality of 11" instar shoot borer larvae was the
lowest with 8. bassiana application followed by 5.
brongniartii and the highest when 1t preceded the
apphcation of e¢ither B. brongniartii or M. anisopliae
at 24 hr intervals. Except the combination wherein 8.
bassinna followed the application of 8. bromgniartii,
all other combinations tested gave equal or better
larval mortality rates. However severe competition
was observed in sporulation. Whenever B. hassiana
was applied with M. anisopliae either before or after
the latter, sporulation was the most affected.
Regardless of sequence of application, B, brongniariii
also affected the sporulation of B. bassiana but to a
lesser degree.

The combination of B brongniartii with 5.
bassiana preceding the former' application resulted in
maximum larval mortality rates. However, when the
B. bassiana application followed 8. brongniari, the
larval mortality was reduced but still better than B.
brongniareii used alone. All combinations of fungi
with 8. brongniartii regardless of sequence improved
the mortality rates than the individual fungus.
However, spore harvest per larva was highest only
when B. brongmiartir was used alone.  There was no
sporulation of B. brongniariii when used with M.
anisgplae either before or afier, The virulence of M,
anisopliae was neither reduced not improved by
either the presence of another fungus or its sequence
of application. The mortality rates of shoot borer
larvae were statistically similar. Similarly, the spore
harvest per larva was also not affected seriously by the
other fungt except in the combination of M
anisopliae application preceded by B. bassiana
application.

In a pot culture experiment, the results revealed
that application of B. bassiana and M. anisopliae
singly or in combination were able to reduce dead
hearts significantly.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS



"

)

AR

Efficacy of combined application of EPF with
‘granulosis virus against shoot borer: SBI
In the laboratory and m pot culture experiments
were laid out for assessment of efficacy of combined
application of the three EPF and granulosis virus
against third instar of shoot borer. The wvirus
predominated overthe EPF irrespective of the speeies
of EPF involved or the sequence of application. No
cadaver was covered with fungus mycelium or
spores. The same set of experiments was laid en pot
culture to assess the “dead hearts” in various
treatments. [n all combination treatments there were
significant reduetion of dead hearts compared to
treatments with single agent. Similarly the sequence
ofapplicationdid notan impacton the etficacy.

5.2.4. Biological suppression of cotton pests

Monitoring the biodiversity and outbreaks
of invasive mealybugs and their natural
enemies

AAU-Anand

Survevs i cotton fields revealed that the
parasitism on cotton mealybug by Aenasius
hambawalei ranged from 15.66 to 21.15 % with an
average of 17.63 %. Initally 16.8 % parasitism was
found during the crop seasen which increased in
subsequent weeks and attained a maximum of 26.7 %
during the first week of October 2010. The highest
parasitism by 4. bpambawalel was recorded at
Khandha (21.2 %) and the lowest at Bhilapur
(15.7%).  Aenasiusy bambawalei. a promising
parasitoid of the cotton mealybug was mass
multiphed successtully on Phenococcus solenopsis
raised on sprouted potatoes,

Monitoring the biodiversity and outbreaks of
invasive mealy bugs and their natural enemies
on field / horticultural / medicinal and
aromatic crops

MPKV

Cotton (early and late sown), sugarcane, pigeon
pea. soybean., sunflower, ornamentals- rose,
marigold, hibiscus. hollyhock. acalifa, aboli.

20

different weeds including parthenium were found to
be attacked with mealybug species viz., Phenacoccus
solenapsis, Saccharicoccus sacchard, Planococcus
sp. and  Paracocews marginaiws. In cotton, P
solenopsis was noticed in October, 2010 and again
appeared in January-February, 2011 with high
intensity (4.5 mealy bugs/5 em shoot) in March, 2011,
[t was also observed on parthenium in these periods.
The pest was invaded by the parasitization of
Aenaesivs bambawalei as well as coccinellids.
chrysopids and brumeids. The mealybug
Saccharicacens saechari was very serious during
February-March, 2011 in Pune (Indapur. Baramati
areas) region. Ceccidofivstriv insolita Green was
observed on perennial cultivar of pigeonpea
maintained at research farm of Botany as well as
Entomology Division, College of Agriculture, Pune.
Grape vine, puava, custard apple, sapota, papaya and
pomegranate were altacked by Maconellicoccus
frirsutus, Ferrisia virgata, Planococcus sp. and
Paracocceus  marginaius, The papaya mealybug
(PMB) was very serious and distributed in 6 districts
of" western Maharashtra. It was found to be
parasilisized by indigenous species of parasiloid,
Acerophagus papayae n the state. Besides, Subabul
was found attacked by unidentified species of
mealvbug.

5.2.5. Biological suppression of tobacco pests:
CTRI1
Studies on the influence of water guality on the
cfficacy of Bt against Spodoptera litura

Bacillus thuringensis var. kurstaki was applied to
tobacco nursery with water of ditferent EC and pH.
Seven days after spraying, there was no significant
difference in the damage Lo wbacco seedlings caused
by 8. firwra in different treatments. However control
recorded the highest seedling damage (32.13%).
Highest larval mortality of S linwa was recorded
when 8.¢.k. was applied in suspension at EC 2.0 dSm
(24.8%) (Table 12),
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Table 12, Effect of water EC on the efficacy of B,
thuringensis on Spodoptera litura larvae

EC Seedlings damage | Larval mortality
(7 DAT) (%) (%)
E.C.0.5dSm 16.72° 21.36"
E.C.1.0dSm 1517 20,75
E.C.2.0d8m 14.89° 24.80"
E.C.4.0dSm 16.01" 24.53"
E.C.6.0dSm 16.26° 2297
DW 17.07 20.50"
Control 32.13" 8.55"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

Seven days after spraying, there was
significantly lowest seedling damage (12.64%)
caused by 8. fiture and highest larval mortality of 8.
fitura (29.97%) at pH 7. However control recorded
the highest seedling damage (27.01%) and lowest
larval mortality (13.44%) ( Table 13).

Table 13. Effect of water pH on the efficacy of
B. thuringensis on Spodoptera fitura larvae

pH Seedlings damage | Larval mortality
{7 DAT) (%) (29
pH 3 17.43° 19.52"
pH#6 15.42° 25.04"
pH7 12.64° 29.97*
pHE 15.65" 26.78"
pHY 18.71% 16.34°
Distilled Water 1312 27.68"
Control 27.01" 13.44"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

Studies n the influence of water quality on the
efficacy of Beauveria bassiana againsi
Spodoptera litura

Beauveria bassiana@ 10" spores/ml was applied
to tobacco nursery with water with different EC and
pH. Seven days after spraying, there was significantly
lowest seedling damage (18.37% ) caused by 8. fitura
at EC 0.05 dSm and highest larval mortality of &
fitura (24.53%) at EC 1.0 dSm, However control
recorded the highest seedling damage (34.42%),
whereas lowest larval mortality was recorded at EC
6.0dSm (7.14% ) (Table 14),

NATIGHAL RUREAU OF AGRICULTURALLY IMPORTANT INSECTS

Table14. Effect of water EC on the efficacy of B
bassigna on Spodoprera litura larvae
EC Seedling damage Larval
(7 DAT) (%) | mortality (%)
E.C.0.5d5m 18.37° 22.20°
E.C. 1.0dSm 21.93* 2453
EC.2.0d5m 22.99" 18.07
E.C.4.0d5m 24.80™ 10.85"
E.C.6.0d5Sm 27.92° 714
DW 18.37" 23.79°
Control 34.42 11.66"

Means [ollowed by a common letter in a column are not
significantly different by DMRT {P=0.05)

Seven days afer spraying B, bassiana, there was
significantly lowest secdling damage (15.31%)
caused by 8 finwra and highest larval mortality of S,
litura (18.71%) at pH 7. However control recorded
the highest seedling damage (33.97%) and lowest
larval mortality (7.33%) (Table 15).

Table15. Effect of water pH on the efficacy of
B, bassiana on Spodoptera liture larvae

PH | Seedlings damage Larval
(7DAT) (%) | mortality (%)

pH5 2243 [3.15%
pHé B 16.57°
pH7 15.31° 18.71°
pHS8 18.88" 15,657
pHY 25.07° 954"
Distilled

Water 16.72" 19.24°
Control

(No spray) 33.97° 733

Meuans followed by a common letter ina column are not
significantly dilferent by DMRT (P=0.05)

Field evaluation of different isolates of
HaNPV against Helicoverpa armigera

The HaNPV isolates obtained from AAU
{Anand), NBAIl (Bangalore), PCI{Bangalore), CTRI
(Rajahmundry) and Jeelugumilli were evaluated (@
1.5 x10" PIB/h.  Five second instar larvae of /.
armigera were released on the sprayed leaf terminals
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of five tagged tobacco plants and observations were
‘recorded seven days aller treatment with different
isolates.

The results revealed that NBATI isolate of
HaNPV caused significantly highest larval mortality
(69.18%) and lowest leal damage (6.30 %) as
compared toother1solates (Table 16).

Table 16. Comparative efficacy of HaNPV isolates
against Helicoverpa armigera on tobacco

IHT'NPYE"?M“" Larval | Leaf damage
| . mortality (7 DAT)
(7 DAT) (%) (%)
Jeelugumilli 38.25" 11.49°
PCI (Bangalore), 5493 8.16'
AAU (Anand) 44.08" 11.59°
NBAII (Bangalote) 69.18° 6.30'
CTRI (Rajghmundry)|  57.80° 6.09"
Control 11.21" 21.89°

Means followed by a commen letter in @ column are not
significantly different by DMRT (P=0.05)

5.2.6. Biological suppression of rice pests
AAU-Anand

In a field survey at Anand, three predatory spiders
Neoscana theisi, Argiope sp. and Pholeus sp. were
found be dominant in rice fields.

Survey for the identification of potential
natural enemies of the gundhi bug of rice

TNAU

The eges of gundhi bug were parasitized by
Ooencyrius sp. {Encyrtidae:  Hymenoptera) and
Grvan sp. (Scelionidae: Hymenoptera) and predated
by Conocephalus longipennis (Acrididae:
Orthoptera) and Micraspis discolor (Coceinellidae:
Coleoptera).

Large scale demonstration of IPM for rice
pests and diseases in the farmers’ field

AAU-Jorhat

Large scale validation of BIPM package was
carried out on rice (var, Ranjit) inan area of 200 ha in
two villages (Pirakota and Hahsora), The IPM
package included (a) seedling root dip in 2% P

B Al

fuorescens (b) two sprays of B Bussiona @

10"sporetha at 21 and 35 DAT (¢} Bird perches
@10/Ma (d) six releases of 7. japonicem (@
1.00.000/ha at 10 days wterval from 15 DAT (e) need
based application of botanicals (Pestoneemid 3
ml/lit) against sucking pests (f) spraying of
P fluorescens @ 2 kg'ha and (g) auto conlusion
pheromone placement. The farmers’ practice included
5 time spray of monocretophes or iriazophos or
bufrofezin or spinosad or chloropyriphos or
chloropyriphos+ and also fungicide sprays.

The results revealed that the populations of GLH
as well as damage by stem borer and leaf folder
were much lower in the BIPM package compared to
the farmers' practice. Higher grain yield was obtained
in the BIPM package (3,280 kg/ha) than the farmers
practice (2,935 kg/ha), The incidence of dead heart,
white ear head and leaf folder were lower (< 5% ) n
IPM plotas compared to farmers’ practice (Table 17),

Table 17. Demonstration of IPM in farmers’ rice
fields in Assam

Parameters IPM | Farmers’
: package| practice
GLH /hill a2l 73
Dead heart (@60 DAT (%) 4.1 8.2
White ear (@60 DAT (%) 4.4 8.5
Leaf folder damage (%) 38 7.9
Grain yield (kg/'ha) 3,280 2,935
Net returns over farmers 1,754
practice (3/ha)

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05).

OUAT

Large scale validation of BIPM package was
conducted at five villages (Beraboi, Mendhasala,
Bhingarapur, Bentapur and Deulakur) on rice (var.
Lalat) during 2010. The results indicated that the IPM
package was more effective in managing the insect
pests ol'rice in comparison to the farmers' practice of
only chemical pesticide application. In IPM package,
the dead heart. white ear, leaf folder, case worm,
skipper and GLH population were significantly lower
than that of the farmers' practice. The beneficial fauna
like spiders and lady bird beetles were significantly
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higher in IPM package. The IPM package recorded
significantly higher grain yield (4,251 kg/h) and the
net returns over farmers practice was ¥ 16,140 (Fig.
45 & Table 18).

Fig. 45. The IPM rice plot (OUAT, Orissa)

Tabie 18, Demonstration of [PM in farmers’ rice

fields (OUAT, Orissa)
Parameters 1PM Farmers’
package | practice
GLH /hill —39 10.9
Dead heart (%) 5.1 11.1
White ear (%) 7.2 15.9
Leaffolderdamage (%) 54 9.8
Caseworm incidence (%a) 25 3.8
Skipper incidence (%) 2.9 6.3
Spider/hill 4.7 1.6
Lady bird beetle /hiil 2.2 0.9
Grain yield (kg/ha) 4.251 3,201
MNet retumns over farmers
practice (¥'ha) 16,140

KAU

The large scale adeption of BIPM technologies
was carried out on rice (var. Jyathi and Uma) in an
area of 700 hectares in different panchayats
Thrissur district. There was no significant diffetence
in leaf folder and dead heart incidence between the
BIPM practice and farmers practice. However, the
population of natural enemies like spiders and
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MATINAL SUREAL 0F AGRICULTRALLY IMPORTANT INSECTS

coccinellids was significantly higher in BIPM plots
when compared to farmers plots. The grain vield was
7.595 kg/ha in BIPM plot and 7,430 kg/ha in farmers
practice plot indicating that there is no significant
difference between them (Fig. 46).

o Yield|kesha) ® Value (Rs.) ®Costof reatment(Rs.) ™ Net returns [Rs.)
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Fig. 46. Impact of IPM on rice pests and
diseases (Kerala)

L

Farmers practies

PAU

Large scale demonstration of biocontrol was
conducted in Basmati rice at two locations in village
Chaharke of Bhoghpur block in district Jalandhar on
vanety Basmari — 1121 over an area of 20 ha each. In
biocontrol plots, six releases of 7 c¢lilonis and T

Japoricum were made each @ | laklvha at weekly

interval from 30 DAT. In farmers practice two
application of cartap hydrochloride (padan 4G) were
given @235 kg/haat40and 60 DAT.

Table 19. Effect of IPM package on pests of

basmatirice
Parameters 2010-11 data 2009-10 and |
2010-11 (Pooled)
IPM | Farmers! IPM | Farmers
package| practice] package| practice
Diad hearts (%) 1.9 1.2 1.3 0.8
Leaf folder (%) 4.1 232 2.4 1.3
White cars (%} 49 29 38 4.6
Grain yield (kg/ha) | 4,150 | 4,320 | 4,400 | 4510
Value ofyield/ha ()| 83.000| 86,400 | 88,000 90,200
Net return (Ttha) ‘ 70,135 | TLISY | T5135| 75085




Ther IPM package was as effective as the farmers
‘practice in basmati rice, It can be concluded that [IPM
(6 releases of 7 chilonis and T japonicum each (@
1.00,000/ha) proved as effective as chemical control
for the management of leaf folder and stem borer of
Basmaritice (Table 19).

AAU-Anand

Field demonstration was conducted on rice
variety Gurjari, The IPM package included (a) Use of
resistant cultivar of paddy (Gurjari), (b)
Transplanting of paddy seedlings during first
fortnight of July; (¢) Installation of pheromone traps
for yellow stem borer @ 40 traps /ha for mass trapping
the male moths: {d) Installation of bird perches i@
50/ha: (e} Collection and destruction of egg masses ol
stem borer; (1) Release of Trichogramma  wasps @)
1.0 lakh/ ha! week starting at appearance ol egg mass;
() Application of neem-based granular insecticide
(Vakil 5 G} two times (30 and 45 DAT); and (h) Need
base-application of NSKE @ 5 % or any commercial
Azadirachtin-based formulation @ 0.0005%, The
farmers' practice included spraying of
monoerotophos and endosulfan. The control included
variety-GR-11.

The results indicated that TPM module and
farmer's practices registered significantly less
incidence of leal [older, skipper and plant hopper over
the control. Significantly higher (1.1 spiders /hill)
population of predatory spider was recorded in 1IPM
module in comparison to rest of the two other
modules evaluated. Higher grain (4200 kgdha) as well
as fodder (5960 kg/ha) vields were recorded from the

W

Table 20, Demonstration of IPM in rice field

(AAU,Anand)
Parameters IPM | Farmer’s | Control
practices

Leaffolder damage (%) 0.5 19 8.0°
Paddy skipper damage (%) 0.03' | 0.04° | 008"
Planthoppers / hill 0.6" 0.y 19
Spiders/tull 121 0.8 0.7
Grain vigld (kg/ ha) 4200" | 3.456" | 2.835°
Foddet yield (kg/ha) 5960"| 4,575" | 4272

Means followed by a common leiter in a column are not
significantly different by DMRT (P=0.05}

IPM block over Farmers' practice and untreated
control ( Table 20).

Evaluation of microbial bio-pesticides against
rice leaf folder and WBPH: AAU-Anand

Bacillus  thuringiensis, Beawveria  bassiana,
Verticillivm lecanii and Nomurea rileyi ~were
evaluated against rvice leaf folder and white backed
plant hopper (WBPH) along with cartap
hydrochloride as check in rice variety GR-11. The
results revealed that significantly lower incidence of
rice leal folder and white-backed plant hopper
population was recorded 10 days afler the spray inall
the bio-pesticide-reated plots compared 1o the control
(Table 21). The bio-pesticide spray also reduced the
population of spiders. All the treated plots recorded
significantly higher grain yield (3,100 to 3,600 kg/ha)
over untreated check (2,000 kgtha).

Table 21. Efficacy of microbial insecticides against rice leaf folder and white backed plant hopper

Treatments Leaf folder damage | WBPH numberf | Spider number/ | Grain yield
@10 DAS (%) | hill@I0DAS | hill@10 DAS (kg/h)

B. thuringiensis (5 X 10 spores/mg)

(@ 1.0 kg/ha 1.0" 0.4’ 0.9° 3.400°

B. bassiana (2% 10" cfu/gm) @ 1.0 kg/ha 0.7" 4" 0.9° 31000

V lecanii (2X 10" cfu/gm)@ 1.0 kg'ha 1.0 0.5" 0.9 3.500°

N, rilevi (2 X 10" cfi'gm) @ 1.0kg/ha 0.9" 0.4" 1.0 3,500°

Cartap hydrochloride @ 0.05 % 0.7" 0.5 1.0" 3,800°

Untreated control {Check) S: 1.4 19 2,000

Means followed by a common letter in a column are not significantly different by DMRT {(P=0.05)
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Evaluation of EPN against rice pests in net
house

AAU-Jorhat

A pot culture experiment was conducted on rice
{var. Ranjit) in the green house at Department of
Entomology, AAU. Jorhat to evaluate the bio-efficacy
of EPN agamst yellow stem borer, Scircophaga
imcertulus and rice leal folder, Caaphalocrosis
medinalts. The (reatments were Steinernema
riobrave, aqueous (250 ml/pot) and wettble powder
{ 100 g/pot) formulation, Steinernema feltiae, aqueous
and wettable powder formulation and Chloropyriphos
20 ECta; 2 mi/l.

The results revealed that S. feltiqe when applied
in agqueous form recorded 50.2 per cent mertality of
vellow stem borer and 42.9 per cent mortality of
leal’ folder but was inferior to chemical treatment
(Table 22).

Table 22, Efficacy of EPN against yellow stem
borer and leaf folder on rice

Treatments Per cent mortality
(10 DAT)
Yellow stem | Leaf folder
borer
S. riohrave (AT) 46,43 34.40°
§. feltiae (AF) 50.20° 4298
3. riobrave (WP) 31.56° 31.92"
5. feltiae (WP) 36,48 37.42
Chloropyriphos 20 EC 90.00° 65.46"

Means followed by a common Jetter in a column are nol
significantly different by DMRT (P={.05)

OUAT
A pot culture experiment was conducted on rice to
evaluate the bio-efficacy of EPN against yellow stem
barer, Scircophaga incerfufus and rice leaf folder,
Cruphalocrosis medinalis,  The treatments were
Steinernema riobrave, agucous and wetthle powder
formulation, Steinernema feltiae, agqueous
formulations, 8. feltiae. wettable powder formulation
and Chloropyriphos 200 EC @ 2 ml/l. All the EPN
formulations were applied @@ 8 lakh 1) /pot.
The results revealed that 8. riobrave when
applied in aqueous form recorded significantly

HATIGHAL BUREAL OF AGRIGULTURALLY IMPORT ANT INSEQTS

less dead hearts (8.8%) and leat folder damage
(4.5%) and was superior to control and on par
with chemical treatment { Table 23).

Table 23. Efficacy of EPN against yellow stem
borer and leaf folder on rice.

Treatments Dead Leaffolder
(EPN (@ 8 lakh Lfpot) | hearts(%) | damage (%)
S riobrave (AF) R.E 4.5

8. feltiae (AF) 11 5.9

S riobrave (WP) 141" 8.9%

8. feltiae (WP) 17.3° 9.9"
Carbofuran granule

@ 33kg/ha 7.5 45
Control 17.8 16.3°

Means followed by a commen letter in & column are not
significantly different by DMRT (P=0.05)

PAU

A net house experiment was conducted to
evaluate the efficacy of sponge formulation of
Steinernema abbasi, Heterorhabditis indica against
the stem borer and leal folder of rice (var. Pusa
Basmati 1121) and compared with chlorpyriphos 20
EC (fa 10 ml/1) and contrel. The results indicated that
the sponge formulation of H. indica recorded higher
mortality of stem borer and leaf folder, bult was
inferior to chemical control ( Table 24).

Table 24. Efficacy of EPN formulations against
stem borer and leaf folder of rice

Treatments % Mortality

: stem borer | leaf folder
Steinernemua abbasi 351 26.9°
Heterorhabditis indica | 39.5 34.8
Chlorpyriphos 20 EC 100.0° 100.0°
Control 0.0° 0.0°

Means followed by a common letier in a column are
not significantly different by DMRT (P=0.05)

]



KAU

A pot experiment was conducted on rice to
evaluate efficacy of three species of EPN against
vellow stem borer and leaf folder. The results
revealed that EPN failed to reduce either the
incidence of yellow stern borer or leaf folder and was
on par with control whereas the chemical treatment
could significantly reduce the dame by yellow stem
barer and leaf folder at Thrissur,

CAU, Imphal

A pot culture experiment was conducted on rice
in Pasighat to evaluate the bio-cfficacy of local strains
EPN against stripe borer. Chilo suppressalis and rice

leaf folder, Caaphalocrosis medinalis.  The
treatments  were  Steinernema  sp. (Runne),
Steinernema  sp. (Sille), Steinernema sp. (2-1),

Stetnernena sp . (2-4) and Steinernenia sp. (4-2) (all
applied @ # lakh/pot) and profenephos @0.05%. The

Table. 25, Efficacy of EPN against stripe borer
and leaf folder on rice.

‘Treatments % Mortality
] C. suppressalis |C. medinalis

Sieinernema sp. (Runne)| 558 60.0"
Steinernema Sp. (Sille) 45.0° 56.0°
Steinernema sp. (2-1) 43.1° 54.0°
Steinernema sp. (2-4) N4 44.0°
Steinernerma sp. (4-2) 41.3° 42.0°
Profenophos 0.05% 73.9 l B8.0a

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

4

results revealed that Steinernema  sp.  (Runne)
recorded significantly highest mortality of C.
suppressalis and C. medinalis compared to other
EPN, however chemical application was superior to
all EPN (Table 25).

5.2.7. Biological suppression of pulse crop
pests

Influence of crop habitat diversity on
biodiversity of pests of pigeonpea and their
natural enemies

The influence of crop habitat diversity on pests
of pigeonpea and their natural enemies was studied.
The treatments included (a) Pigeonpea intercropped
with sunflower and maize as border crop (b)
pigeonpea intercropped with sunflower and sorghum
as border crop and (¢) pigeopea as sole crop (Fig, 47),
ANGRAU

Pigeonpen intercropped with sunflower and
border crop of sorghum recorded the least population
of H. armigera larvae (3.6/10 plants) compared to
pigeonpea intercropped with sunflower and border
crop of maize (6.4/10 plants). The population of leaf
hoppers and aphids was lower and population of
predatory stink bug and coccinellids was higher in
pigeonpea intercropped with sunflower with border
crop of maize. Yield was also higher in the pigeonpea
intercropped with sunflower with border crop of
sorghum (1247 kg/h) than the other two modules
(Table 26).

Tahle26. Effect of crop habitat diversity on pests of pigeonpea

Parameters P+8+80 P+S+M it
H. armigera Larvae/10 plants 36 6.4" 20.1
| Leafhoppers/10 plants 42.3 42.9 589
Aphids/10 plants 168.1 106.4 297.8
Predatory stink bugs/ 10 plants bl 723 68.2
Predatory coccinellids/10 plants 248 27.7 222
Spiders/10 plants 9.9 37 48
Pigeonpea Yield (kg/h) 1247" 157 667"
Sunflower vield (kg/h) 775 975
Sorghumyield (kg'h) 2175 - -
Maize yield (kg/ha) - 6325 -

Means followed by a common letier in a column are not significantly different by DMRT (P=0.05); P-Pigeonpea;

S-sunflower; So-Sorghum:; M-maize
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Fig. 47. Pigeonpea intercropped with sunflower with sorghum (a) maize (b) as border crop and sole
erop of pigeonpea (c)

AAU-Anand

Pigeonpea intercropped with sunflower (9:1)
and border crop of maize recorded reduced pod
damage by . armigera at harvest compared to sole
crop. Significantly higher number of Coccinellid and
grain yield was recorded on pigeonpea plots
intercropped  with sunflower and border crop of
maize over the treatment of pigeonpea grown as sole
crop(Table 27).

Table 27. Influence of erop habitat diversity on
incidence of H. armigera and natural
enemies en pigeonpea at Anand

Parameters P+S+M | P4S+So | P
H. armigera larvae /

5 twigs 0.9° 10" | 13
Pod damage (%) 6.4 T.5" 12,97
Chrysoperia /plant n.3* 0.3 0.3
| Coccinellids/plant 0.7" 0.5 | 04
Grain Yield (kgha) | 1204 | 1123 |1012°

Means followed by a common letter in a column are not
stgnificantly different by DMRT (P=0.05): P-Pigeonpea,
S-sunflower: So-Sorghum; M-maize

Evauation of HaNPV against Helicoverpa
armigera on pigeonpea: AAU-Anand

An experiment was conducted to evaluate the
impact of bio-suppression of ff. armigera on the
incidence of Grapholitica.ertica and Maruca
testulatis on pigeonpea. Application of HaNPV
sprays @ 1.5 X 10°POB/ha+0.5% crude sugar+ 0.1%
Teepol and hand collection of second instar larvae
recorded significantly lower population (0.4) of H.
armigera in pigeonpea compared to control plot

ATIONAL BUREAU OF AGRICULTURALLY IMPORTANT INSECTS
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{1.9), However. this treatment failed to suppress the
damage duc to G. erica  and M. fesiudatis.
Significantly higher (1,140 kg/h) grain yield was
recorded in the treatment of HaNPV spray + hand
picking of H. armigera larvae over untreated check
(630 kg/hy(Table 28).

Table 28. Impact of HaNPV on pod borer complex
of pigeonpeain Anand

 Observations NPV | Endosulfan | Control
| (350 g a.i./ha)

H. armigera larvac/

5 plants 0.4 0.3 19"
G. ertica larvae/5 plants | 0.9" 0.8 1.9
M. testulatis larvae/

5 plants i 0.8 1.6
Pod damage by the borer

complex (%) 4 10.9° 16.3"
Grain yield (kg/ha) 1,140  1,330° 630"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05).

Evaluation of entomopathogens against the
pod borer complex of pigeonpea: INKVV

A field experiment was conducted for
evalualing B. passiana against the pod borer complex
of pigeonpea, The treatments included B. bassiana
@250 and 300 mg/l, B. bassiana WP (@ 1.0 and 1.5
kgfha, DOR Bt @ 1.5 kg/ha and Spinosyn 45% SC @
73 g a.i/ha.(Spinosyn A 50%+Spinosyn B 50%). The
results revealed that B bassiana WP @ 1.5 kg'ha
recorded significantly less grain damage by [
armigera and £, atmosa and also recorded higher
erain yield compared to B, bassiana SC formulation
or Bt but was inferior to Spinosad {Table 29).
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Table 29. Impact of entomopathogens on the pod borer complex ol pigeonpea

Treatments Grain damage (%) due to * Grain yield (kg/ha)
H. armigera E. atomosa
B. bassiana DOR SC @250 mg/l 6.5" 1.9 943.5"
B. bassiana DOR SC @ 300 mg/I 4.1 1.6° 1,117.4°
B. bassiana WP@| kg/ha 29 I.3% 1,516.9°
B. bassiana WP (@ 1,5 kg/ha 26 0.8" 1.436.6"
Bt@ 1.5 kg/ha 36 Ak 1,177.9°
Spinosad 45% SC W/W 73 g a.i/ha 0.0 0.0 o7 G
Control 76 32 743.3"

Means followed by a common letier ina column are not significantly different by DMRT (P=0.05)

Field demenstration of BIPM practices
against pests of chickpea: AAU-Anand

A field demonstration was conducted to evaluate
the BIPM practices against the farmers' practice
against pests of chickpea (var. GG-2). The BIPM
package consisted of (a) Seed treatment with
Trichoderma viride @ 8 g /kg seed at the time of
sowing agamst wilt disease, (b) Use of FYM (@ 10
ton'ha enriched with T, viride for wilt disease, (¢}
Installation of pheromone traps (@ 40 traps/ha at 13
days after sowing for trapping /. armigera moths, (d)
Alternate spraying of HaNPV (@ 250 LE /ha and
Neem Sced Kernel Extract (NSKE) @ 5 % or neem-
based commercial insecticide (20 ml/10 lit. water)
during vegetative stage, at Mowering stage and at pod
formation stage for the suppression of H. armigera.
The Ffarmers’ practice included spraying of
endosulfan 35 EC (0.07 %) or chlorpyriphos 20 EC
(0.04 %) or quinalphos 25 EC (0.05 %) or methyl
parathion 2% or fenvalerate 0.4 % dust (20-25 kg/ha
along withcontrol.

The results revealed that the BIPM package
recorded significantly lower pepulation of
H. armigera, pod damage. low incidence of wilt
disease and higher grain vield as compared to
farmers practice and control (Table 30).

Table 30. Impact of BIPM module against
H. armigera and wiltdisease in Chickpea

Treatments| Larva/| Poa | Wit |Grain
plant | damage| (%) | yield
: () _ |(kg/ha)
BIPM 0.1° 1.9 54° | 836"
Chemical 02 2.6" 69" | 762"
Control 0.5 5.4 12.0° | 562

Means followed by a common letter in a column are not
significantly differentby DMRT ( P=0.03),

Evaluation of EPN against defoliators of
soybean

DSE, Indore

A field experiment was conducted to evaluate the
efficacy of EPN in the control of soybean defoliators
(8. linera and semiloopers, Chrvsodeixis acuta and
Diaefuysia orichaleea) during Kharif 2010-11 on
variety J8-333. The treatments included . indica tale
formulation, S. carpocapsae tale formulation, A
indica agueous tormulation. 8. carposapsae aqueous
formulation each (@ 2 billion lstha, Bt (DiPel 8 L)
1.0 I'ha, Quinalphos 25 EC 1.5 Vha and control.

The results revealed that lowest larval
population of S fitwra (3.17) was recorded in
H, indica agqueous formulation whereas lowest

ANNUAL REFTRT S
oA

75

NATIOMAL BUREAU OF AGRICHLTURALLY IMPORTANT ISECTS



N e B S S

Wté

semilooper (2.5) was recorded in 8. carpocapsae tale-
based formulation. However all EPN formulations
were inferior to chemical control (Table 31). As the
soybean crop in this region suffered from disease
complex due to continuous cloudy weather, the yield
levels were oo low, and the treatment effect on yield
could not be established.

Table 31. Efficacy of EPN against soybean

defoliators
| Treatments Larvae/meter row
(10 DAT)
. 8. Fitura | Semilooper
H. indica (@ 2b [js/ha
(talc-based) 3.6% I
S. carpocapsae (@ 2b ljstha
{talc-based) 3.5™ 2:5%
. indica @ 2b [js/ha
{aqueous) 3.8 27
S. carpocapsae (@ 2h Tjs'ha
{aqueous) 3.2" 2.8
Bt (DiPel 8 L) 1.0 Itha S 24"
Quinalphos 25 EC 1.5 l/ha 1.8 1.9
Control 8.6° 10.8'

Means followed by a commen letter in a column are not
significantly different by DMRT (P=0.05),

JNEVV

A field experiment was conducted to evaluate the
efficacy of EPN on soybean defoliators during Kharit

Table 32. Efficacy of EPN against soybean defoliators

2009-10 on variety JS-335. The treatments included
H. indica tale formulation, S, earpocapsae tale
formulation, A. indica aqueous formulation, S
carposapsae aqueous formulation each @ 100g or
ml/m’, SINPV @ 1.5 x 10" POB/ha, Spinosad
45%SC and control.

The results revealed that lowest larval population
of C.acuta (1.5}, 5 fitwra (4.7) and highest grain yield
(980.9 kg/ha) was recorded in H. indica aqueous
formulation @ 100ml/m’ and it was better than
spinosad application ( Table 32).

Evaluation of entomopathogens against
soybean defoliators: INKVV

A field experiment was carmied out in
Kharif 2010-11 to evaluate entomopathogens
against soybean (var. JS-335) defoliators
(Spodoptera litura, Chrysodeixis acuta and
Trichoplusia orichalcea). The treatments
included application of B. bassiana, M.
anisapliae and V. [ecanii cach @ 10" sporestha +
0.2% sunflower oil + 0.01% tween-80, Dipel (@ 1
kg'ha, spinosad 45% SC @ 73 g a.i/ha and
untreated control.

The results revealed that B.tk. sprayed
plots recorded lowest larval number of C. acuta
(2.3). 8. litura (4.0) and highest grain vield (1,181
kg/ha). Sprays of B. bassiana was the next best
treatment { Table 33).

Treatments Post-treatment larval Per cent tunnelling | Grain yield
 population/meter row by stem fly (%) (Kg/ha)
: C. acuta 8. litura
H. indica @ 100g/m’ (talc-based) 1.8 T 43.3 923.8"
S carpacapsae (@ 100g/m’ (tale-based) 20" 5.8" 42.3 783.3°
H._ indica @ 100ml/m’ (agqueous) 1.5 4.7 43.0 980.9"
S, carpocapsae @ 100mlm” (aqueous) 29 6.4 40.0 709.5°
SINPV (@ 1.5 x 10" POB/ha 28 6.5" 39.7 728.6"
Spinosad 45% SC @ 73 g a.i./ha 2.3% 6.1" 42.3 772.6™
Control 4.7 7.4° 45.0 654.8°

Means followed by a common letter in 4 column are not significantly different by DMRT (P=0.05)

76
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Table 33. Efficacy of entomopathegens against soybean defoliators

Treatments Post-treatment larval population/ Incidence of | Grain yield
meter rqw stem fly (%) (Kg/ha)
C. acula 8. litura
8. bassiana (@ 10" spores/ha 2.7 44 40.3 956.4"
M. anisapliae @ 10" spores/ha 30 S 443 911.2°
V. lecanii @ 10" spores/ha ;s 57 43.0 746.9"
B.1.k (@ 10" spores'ha 23 4.0 43.0 1181.9°
Dipel Vi 55 45.0 761.9"
Spinosad 43% SC (@ 73 ga.i./ha 33k 58" 44.0 756.2"
Control 4.6 6.7 44.7 679.8°
Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)
5.2.8. Biological suppression of eilseed crop . S —
dosulfan T80 mifha mL d

pests
Laboratory evaluation of trichogramma
against castor capsule borer: ANGRAU

Eges of castor capsule borer were parasitized by
Trichogramma chilonis (22.9%), T. japonicum
(13.1%), Trichoorammaioidea buctrae (17.3%) and
T achacae(12.6%),

Biological control of groundnut leaf miner:
TNAU

A field trial was conducted in farmers' field at
Aliyarnagar on variety TMY 7. The treatments
meluded four release of 77 chilonis (@ 1.00,000/ha at
10 days interval, Bt (@ 1 kg/ha at 60 and 75 DAS,
NSKE 5 % at 60 and 75 DAS, a chemical check
(Endosulfan 250 g a.i./ha at 60 and 75 DAS) and an
untreated control.

The results showed that among biocontrol
agents, 8t (@ | kg'ha was the most effective followed
by two sprays of NSKE 5% spray and four releases of
Trichogramma chiloniy {@ 100,000/ha at 10 days
interval were effective against the groundnut leaf
miner Aproaerema modicella by reducing the larval
population and per cent damage. However,
endosulfan was significantly superior to 10 chilonis
and NSKE 5% treated plots (fig. 48).

12|
10
#® |
: |
2|

Percent lzaf-miner Yield jafha)
damage (%)

Lavyaef 10 plants

Fig. 48 : Efficacy of T. chilonis, Bt and NSKE
against groundnut leaf-miner.

5.2.9. Biological suppression of coconut pests

Large area demonstration of integrated
biocontrol technology against Orycies
rhinoceros: CPCRI

Farmer-participatory large scale field validation
for management of . rhinoceras by integrating
biocontrol agents (Merarhizium  anisoplive and
Orvetes rhinoceros virus) and pheromone trapping
was Initiated in two wards of Devikulangara
Panchavat. Alappuzha District comprising an
approximate area of 100 ha. Pre treatment incidence
of rhinoceros beetle was 81% with 14% palms
showing spindle damage. Average leaf damage was
21.7%. M. auisopliae packets (100 numbers
contaiming 100 g of sporulated fungus in rice media)
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were supplied to farmers for applying in breeding
sites. Pheromone traps (PVC traps) set up with PCI
pheromone lure recorded an average collection of 5.8
beetle /trap/month.

Laboratory screening of EPN against red
palm weevil grub and other white grubs:
CPCRI

Four species of entomopathogenic nemaiodes
(EPN) wiz.. Stemersiema abbasi, S. carpocapsae,
Heterarhabditis bacteriophora and H. indica were
evaluated against red palm weevil grub in soil column
bioassay. The results indicated the LC,, of H.
bacteriophora was found to be higher (613.5 1) than
thatof A, indica (335.5 1) for the same exposure time
of 96 h indicating higher toxicity of H. indica against
grubs of red palm weevil. The data on LC,, also
evinced a similar effect with at least 3 fold increases in
H. hacteriophora concentration required for attaining
90% kill of test inscet. Tale-based M. indica
formulation { 10711} fortified with chitosan (1.25% was
field evaluated against red palm weevil infested palm,

Among the four species of EPN evaluated
against coconut white grub (Leucopholis
coneophoral, S. carpocapsae and S, abbasi @5000
I/grub were found to be meore effective than
Heterorhabditis spp. in soil column  bioassay.
Synergistic interaction of 8. carpocapsae as well as
S abbasi @ 5000 1T with imidacloprid (0.002%)
against coconut white grub was observed accelerating
the kill (85%) within a period of 48 h in soil column
bipassay.

Surveillance and need based comtrol of coconut
leaf eating caterpillar, Opisina arenosella in
Kerala

Endemic areas of coconut black headed
caterpillar (Qpising  arenosella) in Kerala were
surveyed during the year to locate pest mcidence.
Low to medium level of pest ineidence was noticed in
Trvandrum and Muthalamada (Palakkad). Other
endemic areas in Alappuzha, Kollam and Emakulam
Dist. were free of pest incidence. In the demonstration
plot at Vechoor, Kottayam Dist., there was complete
recovery of palms from O. wrenosella incidence in
parasitoid-released areas,

Survey conducted in Trivandum District
recorded medium to mild infestation ol palms with
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(. arenosella in newer areas with pest incidence m
30-40% leaves and population of 450/100 leatlets.
Mild to medium level of pest infestation (30-35%
leaves infested, with a pest population of 188/100
leaflet) in approx. 100 ha was reported from
Muthalamada Krishi bhavan area of Palakkad Dist,
during January 2011,

Evaluation of natural enemies against Opisina
arenoselln: KAU

Three releases of Cardiastethus extguus @ 50
nymphs/palm at 5 days inferval and four releases of
Goniozus nephantidis (@ 10 adults/palm at fortnightly
interval. sigmificantly reduced Opising arenosella
larvae from 5.7 to (L7 per leaflet in Muthalamada
(Palakkad district) during 2010,

5.2.10. Biological suppression of tropical fruit
pests

Field evaluation of B. bassiana against Helopeltis
anteniion guava: IHTHR

A field experiment was conducted to test the
efficacy of B, bassiana. mycojaal (commercial
formulation of B bassiana),  Lamba-cyhalothrin
(L5ml/L, acetamiprid 0.2g/L, Pongamia soap 10g/L
and 11IHR botanical (@ 10ml/L. against H. antonii on
guava (var. Allahabad Safed). The treatments were
applied three times at 15 days interval at onsetof fruit
setting stage.

The results revealed (hat significantly lowest per
cent fruit damage (5.02%) was recorded in IIHR
isolate Beauveria bassiana as compared to 39.58 % in
untreated check. The other treatments such as

Table. 34, Effect of Beauveria hassiane on
Helopeltis antonii on guava

Treatment Fruit damage (%)
Pre- | 30 DAT
treatment
Cyhalothrin 0.5ml/l 18.4 1.8
Acetamiprid 0.2g/] 16.7 1.7
Pongamia soap 10g/1 20.2 15.4
Beauveria bassicna (PCI) 19.7 18.2°
Botanical (IIHR) 18.3 16.3°
Beauveria bassiana (IIHR) 18.2 5.0"
Control 20.3 39.9'

Means followed by a common letter in a columm are not
significantly different by DMRT (P=0.05).
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Pongamia soap. IIHR botanical and commercial
formulation of B. bassiana recorded 16.3 to 18.18%
fruit damage (Table 34). Lamda — cyhalothrin and
acetamiprid recorded the lowest fruil damage of 1.91
and 1.67 % respectively.

Evaluation of biocontrol agents against
mango hoppers

ITHR

Field evaluation of M. anisopliae was carried out
against mango hoppers, Idiescopis spp. A mixture of
two species of hoppers was recorded with Idioscopus
nitidulus (80%) and [ nagpurieneneis (20%),
Weekly sprays of M. anisopliae @1x10" sporesiml
with sunflower oil + Triton-x @0.01% were initiated
when 4-5 hoppers per inflorescence were seen and
compared with  single spray of imidachloprid
f@ 0.3mVL at pre-flowering stage along with control
(no spray).

The results revealed that significantly lowest
hopper population was recorded per inflorescence in
both M. anisopliae (21) and chemical (3) treatments
as compared to control (110). The hoppers after
causing severe damage to inflorescence have moved
away and aggregated on unflowered rees situated in
the same orchard.

TNAU

A field experiment was conducted in farmers'
field at Unjavelampatti on twelve year old
Neelam mango. The treatments included TI1-
application of Metarhizium anisoplive @ 1 x 10
spores/ml (ITHR strain) on tree trunk during off
season + bwo sprays during season at weekly interval;
T2- application of M anisopliae @ 1 x 107 spores/ml
twice at weekly interval during season alone; T-3 two
sprays of imidacloprid 0.3 mlliL one during off’
seasont one spray during season at flowering, T-4
one spray of imidacloprid 0.3 ml/lit during season and
T-5 control.

The results revealed that application of M.
anisoplige @ 1 x 10" spores/ml on free trunk during
off season + two sprays during the season at weekly
interval (T1) was effective inreducing the leat hopper
population in the inflorescence (Fig. 49). However
imidacloprid {T3) was the most effective.
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Fig. 49. Evaluation of M. anisoplize against
mango hoppers at TNAU

T-5

Survey for the papaya mealybug and its
natural enemies

KAU

Several field surveys were conducted at
Ollukkara, Vellanikkara, Madaklkathara, Cheroor
and Nattika for the collection of natural enemies
on papaya mealybug, The natural enemies like
Spalgis epius and Scyminus sp. were recorded on
papayamealybug in Kerala.

TNAL
In Tamilnadu. the papaya mealybug was
recorded on Merium oleander, Jatropha curcas,
Achvranthes aspera, Chromolaena odorata,
Codiaenm variegatum, Hibisicus rosa-sinensis,
Emblica officinalis, Phyllanthus  emblica,
Parthenium hysterophorus, Croton
bonplandianus, Malvastrum coromandelianum,
Solanum  trilobaium, Allamanda  cathartica,
zadivachta indica, Gossypium herbacewm
Bombax ceiba, Cajunus cajan, Acalypha indica,
Psidium guajava, Coccinia indica, Coleus
aromaticus, Ipomoea batatas, Abutilon indicum,
Leucaena leucocephala. Bauhinia sp., Anmona
squamosa, Durio zibethinus, Chloris harbata,
Sedum sp., Euphorbia hirta, Mukia scabrella,
Plumeria alha, Heliotropium indicun, Morus
alba, Ipomea quamociit, Anacardium
aceidentale, Coffea arabica, Lagasca mollis,
Tecoma stans, Ocimum sanctum, Tridax
procumbens, Vernonia cinerea, Malpighia
punicifolia, Abelmoschus esculentus, Acalypha
hispida, Pothus aureus.
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In the mulberry ecosystem. the papaya
mealybug was recorded on Aburilon ndicum,
Acalypha indica, Allmania nodifora, Amaranthus
viridis, Cardiospernum  halicacabum, Cassia
nigiriam. Chloris inflate, Cleome gynandra, Cleome
viscose and Parthenivan hvsierophorus.

The natural cnemies recorded on papaya
mealybug in Tamilnadu include Spalgis epius,
Cryprolaemus  montrouzieri, Sevmnus  coccivora,
Brumoides suturalis, Cheilomenns sexmacularus,
Coceinella transversalis,and Ischiodon scutellaris.
MPKYV

In Maharashira, the papaya mealybug was
recorded on Parthenium, Neem, Guava, teak.
mulberry, Manilkara hexandra, Plumeria alba,
Amaranthus spp., Hibiscus rosa-sinensis, weeds such
as Coperonta palusiris, Sonchus oleraceous,
Euphorbia heteraphyila, Commeling benghalensis,
Amaranthus dubius, Acalypha indica and Tiianthema
portilacastrim,

The natural enemies collected on papaya {var.
Taiwan 786} included Spafgius epius, Coccinella
septempnciaia, Scymus sp., Anthocorids, Mallada
sp.. Brumoldes sp.. Syrphids. Spiders. Encyrtid
parasitoid, Acerophagus papayvae.

ANGRAU

In Andhra Pradesh, the papaya mealybug was
recorded on papaya. custard apple. cotton, tapioca,
bhendi, redgram. brinjal, marigold. Partheninm spp.,
Acalvpha indica cte in Chittor and Kadapa districts,

Mass production of papaya mealybug
parasitoids

TNAU

In Coimbatore, TNAU obtained the nucleus
culture of the parasiteids from NBAIL Training on
mass multiplication of mealybug parasitoids were
immediately given to plant protection scientists of
TNALU from seven colleges, 36 rescarch stations and
14 Krishi Vigyan Kendras within a fortnight so as to
take up mass production throughout Tamil Nadu ona
war footing.

Within a period of Fve months, 3.00,000
parasitoids mass multiplied by TNAU were released

in farmers field @ 100 parasitoids/village in all the 32
districts of Tamil Nadu in the presence of District
Collectors and officials of line Departments. The pest
1s suceesslully controlled.

Field evaluation of encyrtid parasiteid,
Acerophagus papayae against papaya
mealybug

HHR

Anagvrus loecki, Acerophagous papavae and
Pseudleptomastix mexicana  were received from
NBAIL Bangalore for mass multiplication and
subsequent field releases. A total of 300 parasitoids of
A, papavae @ 50 adults at fortnight interval and 100
adults of 4. loecki and P. maxicana were released ina
papaya (var. Taiwan var Red Lady) orchard at
Chitoor. In about three months time, A paparvae
established and arrested the spread of papava
mealybug and brought down the mealybug population
to negligible level. The parasitoid 4. papavae also got
established in another papava (var. Arka Prabhath)
orchard and brought down the mealybug population to
low level in four months time. The parasitoid A.
papayae has also been released in several papaya (Red
Lady) orchards at Soladevanahalli and Baglur near
Bangalore,

MPKV

Surveys were conducted in eleven papaya
growing distriets of Maharashtra for the collection of
natural enemics on papaya mealybug, P marginatus.
The incidence of papaya meulybug was highest (95%)
in different orchards in September, 2010 which came
down to 7.5% due to the activity of natural enemies by
the end of December, 2010,

Inoculative release of the parasitoid, 4 papavae
(@ 1.500 adults per acre during October, 2010 in
mealybug infested papaya orchards (95% incidence)
at Pune reduced the mealybug population by 85-92%,
by January, 2011, Similarly inoculative releases of
1000 parasitoids per acre during October, 2010 at
Jalgaon. Dhule and Thane districts (65 to 85%
mealybug incidence) brought down the mealybug
population dramatically by January, 2011,
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Field experiments were conducted at five
locations in Erode and Coimbatore districts of Tamil
Nadu at farmers field during October 2010 to
February 2011, One hundred adults of A. papavae
were released in each orchard.

The results revealed that in the released plots
the mealybug population was significantly reduced
from 66.8 to 7.52 /25 e’ 90 days afier the release,
whereas the mealybug population increased from
64.8 to 141.2/25 ent’ in the un-released plot. There
was a remarkable reduction (84 to 99 per cent) in
mealybug population 90 days after release from five
locations studied.

Toxicity of insecticides to Aecerophagus
papayae: ITHR

In a laboratary, it was found that all the six
insecticides (Acephate @0.75g/L, Imidacloprid (@
0.3ml/L. Acetomuprid (e 0.2g/L., Buprofezin (&
1.25ml/L, Dimethoate @ 1.5ml/L and Dichlorvos @
Iml/L) were extremely toxic to the exotic papaya
mealybug parasitoid, 4. papavae resulting in
100% mortality.
Demonstration of biological suppression
of pink mealy bug, M. hirsufus on custard
apple: MPKY

Field demonstration on cffectiveness of
Australian lady bird beetle, Crypiolaemus
montrouzieri against mealybug on four year old
custard apple was conducted in three [armers'
orchards at village Sakurde ( Pune Dist.).

Inoculative release of C. montrouzieri (@ 2,500
beetles/ha in June, 2010 was found to be effective in
suppressing the mealy bug population to the extent of’
80.9%, with 49.8% increase n the yield of marketable
custard apples.

5.2.11. Biolegical suppression of pests of
temperate fruits
Field evaluation of Trichogramma
embryophagum against codling moth:
SKUAST-Srinagar

A field trial was conducted during 2010 in five
apple orchards located at Mangmore, Shanigund,

Hardass (Gonguk). Bagh-e-khomini and Kharrol at
Kargil. Trichogramma embryophagum was released
twice (@ 4000 adultsitree in all the orchards except
Kharrol, At Kharrol, in addition to two sequential
releases of 1. cacoeciae, pheromone traps (cod lure)
were used twice @ 4 traps/ orchard. Post- release
observations revealed that there was a significant
reduetion in fruit damage in treated plot at Mangmore
and highest vield of fruits at Bagh-e-Khomimi
compared to control plot(Table 35).

Table 35. Impact of 7. embryophaegum and
T. cacoeciae on fruit damage in apple by
codling moth at Kargil, during 2010

Locations Fruit damage | Fruit yield
| (%) per tree (Kg)
Mangmore S e
Shanigund 44.1" 41.2"
Hardas (Gongkuk) 48.6" 54.7"
Bagh-e- Khomini 3.4 138.7°
Kharrol 40.4" 8.7
Untreated Control

Hardas (Gond) 773 19.5"

Means followed by a common letter in a column are
notsignificantly different by DMRT (P=0.05).

Laboratory evaluation of entomopathogens
and EPN against root borer, Dorysthenes
hugelii: YSPUH & F

A laboratory experiment was conducted to
evaluate the efficacy of B. brongniartii, B. bassiana,
M. anisopliae, Steiremema carpocapsae and
Heterorhabditis indica against grubs of apple root
borer, 0. hugelii. The entomofungal pathogens were
applicd at 10° / em’ and 10" conidia/cm’. The EPN
S. carpocapsae and H. indica were applied at 10, 20 &
40 [/em' and compared with chlorpyriphos (0.06%)
and untreated control. Among the entomopathogens,
the highest grub mortality was recorded in
B. hroneniatrii (@ 10" conidia/em™. Among the EPN,
the highest mortality was recorded in H. indica
@401l/em’) (Table36).,
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Table 36. Efficacy of entomopathogens and  5.2.12. Biological suppression of pests of
EPN against apple root borer, vegetable crops
Dorysthenes hugelii Evaluation of microbial insecticide
formulations against the fruit borer of tomato

Treatments Per cent
mortality of 2
60t liorer- (%) AAU-Anand
(14 DAT) A field trial was laid out o evaluale the efficacy
10 Vet 667" of microbial insecticides against Helicoverpa
8. carpocapsae (10 11/em’) ' armigera on tomato {var, GT-2). The treatments
8. carpocapsae (20 13/cm’) 76.7* included B (Biolepy @ 1.00 kgha (5 X 10
f ) 12 z
T ———T RO.0" spores/mg), HaNPV @ 1.5 X 10" POB/ha, B

) bassiana @ 1.0kg/ha (2 X 10 cfw/g), M. anisapliae @
H. indica (10 1)/en’) 70.0" 1.0 kg/ha  (10°efulg), N pileyi PDBC strain (@ 107
spores’ha. Endosulfan 0.07 % (farmers’ practice),

H. indica (20 Ifem’ 76.7% : :
il \) - Spinosad 48 SC 0.024 % (Sml / 10 litre),
H. indica (40 1)em') 83.3 Cartap hydrochloride 50% SP 0.05 % and Control
B. brogniatrii (10° conidia/cm’) 63.3" (Nospray).
B, bropriat (L0° conidiafont) 66.7" ) Phe results revealed that _ail t}}e Ircat]peﬂls
significantly reduged the population of A armigera,
Me:;arhi:fum mj;'s'opa‘fae reduced the fruit damage and increased the fruit yield
(10" conidia/em’) S50.0¢ compared to the control, however the highest fruit
Metarhizium anisopliae yield was recorded in NPV which was on par with
(10" conidia/cm’) 60,0 chemical insecticides treated plots (Table 37).
Beanveria bassiana (10° conidia/om’) 53.3% Validation and demonstration of BIPM in

kharifokra: AAU-Anand

Beauveria bassiana (10° conidia/om’ 60,0 )
ol ) In a feld trial, BIPM package was evaluated

Chlorpyriphos (0.06%) g6.7 against farmers' practice for the control of pests of
Control 16.0" okra (var. GO-2). The BIPM included (a) Seed

treatment with thiamethoxam 70WS (@ 2.8 g/kg seed
Means followed by a common letter in a column are (b) Soil application of bionematicide, Paecilomyees
not significantly different by DMRT (P=0.05) lilacinus (@ 25 kg'ha, (¢) Timely sowing of the crop.

(d) Tnstallation of pheromone traps (@ 40 ‘ha for mass
trapping of moths each of Eawias spp. and H.

Table 37. Efficacy of microbial insecticides against H. armigera on tomato

Treatments H. armigera larvae [ plant| Fruit damage(%) Fruit
: Beforespray | 7TDAT Beforespray | TDAT | yield (Kg/ha)

Bi (Biolep) @ 1.0 kg / ha 1.0 0.9 3.8 3 14704™
NPV @ 1.5 x 10" POB /ha 0.9 0.9 5.7 29 16160™
B. bassiana @ 1.0 kg { ha 1.0’ 0.9’ 40’ 3.3 14280
M. anisopliae @ 1.0 kg / ha il 0.7 4.1 i 13818
N. pileyi (@ 10" spores / ha 1.0’ 0.9' 42" 3.5 12619"
Endosulfan 0.07 % 1.0 0.4' 43 2.0 17531"
Spinosad 0.024 % 0.8 0.4 5.5 15 (8118
Cartap hydrochloride 0.05 % 0.9 0.6° 38 2.6 16509
Control (no spray) 08 | 16 | | 63 [ 11006
Means follewed by a common letter in-a columnn are not significantly di RT (P=0.05) '

BT S S
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Table 38. Effectof BIPM package againstinsect pests of okra

Treatments Sucking pests / leaf Fruit damage | Fruit Yield
eyt (%) (kg/ha)
Aphid Leafhopper |  Whitefly
BIPM 0.8 0.3 0.3 49" 2346°
Farmer s practices 1.4 0.8 0.8 8.9 2161°
Untreated check 2.1 A L1 15.4° 1216°

Means followed by a common letier in a column are not significantly different by DMRT (P=(0.05)

armigern, (€) Regular clipping the infested shoots
due to spotted bollworm and (f) Need-based alternate
spray application of NSKE (5%, 81 (1.5 kg/ha) and
Beauveria  bassiana (2x10° cfw'g) @ 30 g/10 liw,
water. The farmers' practice was need based synthetic
insecticidal/miticidal spray (i.e. Endosulfan.
quinalphos, Fenazaquin, DDVP etc.) along with
untreated control.

The BIPM package recorded significantly less
nurmber of aphids. leaf hoppers and whiteflies.
reduced fruit damage and increased fruit yield
compared to the farmers’ practice and contro]
(Tahle 38).

Biological suppression of spider mites on
okra: KAU

An experiment was conducted to evaluate the
efficacy of Blaptostethus pallescens against spider
mites. Tetranvehuys urticae on okra. The anthocorid,
B. pallescens was released four times @ 10
nymphs/plant and 20 nymphs/plant and compared
with spray of abamectin 1.9 EC @ 0.3ml/ |,

The result showed that four releases of B.
paliescens either at 10 or 20 nymphs/plant at 10 days
interval, significantly reduced the mile population
(96.6%) and was on par with the chemical spray
(97.6%). However in the control the mite numbers
increased from 19,1 1032.7 per plant,

Laboratory evaluation of NBAIL Bt strains
against Plutella xylostella: AAU-Jorhat

An experiment was laid out to evaluate two
NBAII-Bt strains (PDBC-BT-1 and PDBC BT-2})
against P vvfostella. The Bt formulation was serial
diluted from 10" 0 10" and evaluated agaimst third
instar larvae of P xplostella.

The results revealed that higher per cent mortality
of P xvlostella larvae was recorded in Bt strain
PDBC-BT-1 compared to PDBC-BT-2 (Table 39),

Table 39. Efficacy of NBAII Bt strains against
P xylostella

| Bt Per cent mortality (?A:) .

| Concentration (72 HAT)

| PDBCBT-1| PDBCRBI-2 | Control
' 78.7 63.8° 20.5
107 67.5° 61.8' 17.9
1w 60.1% 523" 21.5
10" 55.4° 47.9° 27.9
10° 47.9" 421" 20.5
10" 36.2° 25.6° 22.5
Mean 57.6 489 21.8

Means followed by a common letter in a column are
not significantly different by DMRT (P=(.05)

Laboratory evaluation of NBAIL Bt strains
against Helicoverpa armigera: PAU

An experiment was laid oul to evaluate two
NBAII Bt strains (PDBC BT-1 and PDBC BT-2)
against I armigera. The Bt formulation was setial
diluted from 10" to 10" and Tween 80 @ 0.01% was
added to it for uniform spreading and evaluated
against second instar larvae of H. armigera. The
results revealed that higher per cent cumulative
morlality of M. armigera  larvae was recorded in
Bt strain PDBC BT-2 compared to PDBC BT-1
{Table 40).
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Table 40. Efficacy of NBAII Bt strains against 4. armigera
Bt Concentration Per centcumulative mortality ;%} (10DAT)
+ | PDBCBT-1 '@BC BT-2 HDI Control

10" 100.0¢ L 100.0" 100.0¢ 12.5¢
10° 100.0° gs.0"  ~ 100.0° 12.5¢
10° 100.0¢ 85.0° 100.0° 12.5e
10" 90.01 0.0 L 92.5" 12.5¢
1 200 S5 75.0° 12.5e
1w 555" 60.0° FFEY 12.5e

Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)

Biological control of bean mite: YSPUH& T

Single release 200 predatory mites per mite
mtested bean plants wiped out the population of pest
mite 20 days alier the release and the predatory mile
population inereased to 367+8.6 and 7794-8.4 mites
perplantafter 10 and 20 days ofrelease respectively,

Field evaluation of thelytokous Trichogramma
pretiosum against Helicoverpa armigera on
tomate
YSPUH&F

Multilocation field trials were conducted to
evaluate the arrhenotokous and thelytokous
T. pretipsum against H. armigera on tomato, The
treatments included six releases of T pretiosum (@
1.00.000ha/release from (lower initiation stage at
weekly interval and compared with untreated control.
OQUAT

The results revealed that thelytokous form of I
prefioswm was superior in recording significantly less
number of larvae per ten plants. reducing fruit
damage and also recording significantly highest
marketable fruit yield (Tables 41 and 42).

Table 41. Efficacy of thelytokous T prefiosum
against H. armigeraon tomato (trial 1)

| Treatments | No.oflarvae/ | Fruit | Yieldof
1 plants. damage | marketable
(post-treatment)| (%) | fruits (Kg/ha)
T, pretiosunt
arrhenotokous 23! 9.1" | 1.68,100°
T pretiosum
thelytokous 1.3 6.9 1,95,400°
Control 4.7° 14.2° | 1,10,200°

Means followed by a common letter -in a coiﬁmn are not
significantly different by DMRT (P=0.05)

Table 42. Efficacy of thelytokous T. preriosum
against H. armigera on tomato (trial 2)

Treatments No, of larvae / | Fruit Yield of

10 plants damage | marketable

(post-treatment) | (%) | fruits (Kg/ha)

T. pretiosum
arrhenotokous 39" 124" | 1,53.800"
1. pretiosum
thelytokous 1.8 6.1° 1.91.100°
Control 48° 197 | 1,28.800¢

Means followed by a common letter in a celumn are not
significantly different by DMRT (P=0.05)

MPUAT

A field experiment was conducted on tomato
(var. Namdhari -UTSAWV). Six releases of thelytokous
form of 1" pretiosum recorded lowest fruit damage
and highest marketable fruit yield but was on par with
arrhenotokous  form of 7. pretiosum. Both the
treatments were superior to control (Fig.50).

WFrnt damage (5 WEwnyiold [g/plat)
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T. pretiosum Toareticsurn [ty okou Laitral
arhenctokous

Fig. 50. Efficacy of T. pretiosum thelytokous form
against . armigera on tomato
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Afield experiment was conducted to evaluate the
efficacy of thelytokous and arthenotokous forms of
7. pretiosum against H. armigera on tomato (var,
PKM1). Six releases of thelytokous form of
T pretiosum @ | lakh/ha recorded significantly less
fruit damage and higher marketable fruit yield (Table
43). Field parasitisation of H. armigera eggs was
higher (23%) in plots where the thelytokous forms
were released.
Table43. Efficacy of thelytokous ¥ pretiosum

against H. armigera on tomato

Treatments | Fruit | Parasitisation| Yieldof |
. damage (%) marketable
fruit (kg/ha)
I, pretiosum
arrhenotokous| 13.4° 12 30,625"
T. pretiosum
thelytokous 10.0° 23 35,750°
Control 215" 28,125

Means followed by a common letter in a column are
not significantly different by DMRT (P=0.05).

MPKV

A field experiment was conducted on research
farm at college of agriculture, Pune on tomato {var.
Vaibhav) to evaluate the efficacy of thelytokous 7
pretiosum against F. armigera on tomato. Six
releases of thelytokous strain of T, pretiosiomn (@ |
lakh/h at weekly interval significantly reduced the
larval population of H. armigera, reduced the fruil
damage and recorded highest fruit yield (Table 44).

Table 44. Efficacy of thelytokous T. pretiosum
against H. grmigera on tomato

Txe;ents No.of larvae/ | Fruit | Yield of

10 plants . | damage | marketable
{post- (%) fruits |

treatment) (Kgtha)

T, pretioswm

arrhenotokous 5 20.1° | 1,89.400"

T, pretiosum

thelytokous 2.6" 164" | 2.18.200°

Control 19.3 40.8" | 1,34,600°

Means followed by a common letter in a column are not
significantly different by DMRT (P=(.05)
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CAU, Pasighat

The field experiment was conducted during
rabi 2010-11 on tomato (var, Pusa Ruby) at three
locations, Six releases of thelytokous form of T
pretiosum was found to be significantly superior in
recording less fruit damage (5.98%) and marketable
fruit yield {15,830 kg/hap compared to arrhenotokous
form which recorded 7.58 % fruit damage and 15,270
kg fruits per ha. In the control plot the fruit damage
was 10.9% and fruit vield was 14,380 kg/ha.

Farmer-participatory demonstration of
bioeantrol-based [PM against shoot and fruit
borer of brinjal
OUAT

Field trial was conducted at fve wvillages
(Kakharubasta, Kulei, Bangursingh, Saradhapur,
Hatakaranda) at Bhubaneswar to evaluated
biocontrol-based IPM against impart pests of brinjal
(Fig. 51). The IPM based treatments included
preparation of raised nursery bed, soil solarisation of
nursery beds for 2-3 weeks, seed treatment with T
viride (@ 4g/ka + soil application of P. lilacinus (@ 12
ke WP along with FYM. vellow sticky trap, soil
application of NSKE. pheromone traps @ 12/ha,
spraying of NSKE @ 5% at weekly interval, releases
of T chilonis @ 50,000/ha, collection and destruction
of damaged shoots and fruits, use of bacterial wilt
resistant variety and spot application of insecticides
forsucking pests.

The results indicated that the IPM package was
far superior to the farmers practice resulting in
significantly less wilt, shoot borer and fruit borer

Fig.51. Biocontrol-based IPM plot at farmers field
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damage and significant increase in marketable vield
resulting i highest net retums of 69,737 over the
farmers' practice (Table 45).

Table 45. Evalution of biocontrol-based TPM

against brinjal pests

Parameters |Bioconiroq Farmers'

. ; 5 | based IPM| practice
wilted plants in nursery (%6) 32 9.1
Shoot damage (%) 8.9 220
Fruit damage (%) 13.7 295
Fruit yield (kg'ha) 19,383 11,193
C:Bratio 1:4.9 1:1.8
Net returns over farmer’s
practice (in s) 69,737

CAU

The demonstration was conducted during rabi,
2010-11 on the biocontrol-hased IPM  package
against pests of brinjal (var. Hybrid 41) in three
farmers fields. Biocontrol-based 1PM included:
Treatment of seeds with 7. virlde (@ 4g/ kg of seed,
eight releases of Trichogramma chilonis @
50,000/ha at weekly interval starting from 45DAT,
installation of pheromene traps of L. erbonalis @) 12
traps ‘ha. and spraying of neem oil @ 4mb/lit at
weekly interval from 80 DAT. The farmers' practice
mmeluded application of carbofuran (@i 1 kg a.i/ha
belore sowing, soil drenching with blitox 50 WP @
(.25 per cenl and spraying of Profenophos @@ 0.05%
at43, 60, 75 and 90 DAT and compared with control
(untreated check).

The results indicated that there was no
signiticant difference m per cent plant mortality in the
nursery, fruit damage and marketable yield of brinjal
between bioconirol-based IPM and farmers practice
(Table 46). However, both the treatments were
superior to control.

Apast
MR T e s e e

Biological control of cowpeaaphid: KAU

A field experiment were conducted to
evaluate the efficacy of Cheilomenes
sexmaculata against cowpea aphid, Aphis
craccivora on variety Anaswara of cowpea.
Cheilomenes sexmaculata adults were released
@ 1500 beetles’ha. The results revealed that the
aphid incidence was significantly low in C
sexmaculata released plots. The yield was also
higher in C. sexmaculata-released plots which
was on par with chemical application (Table 47).
It was concluded thatrelease of C. sexmaculata is
as good as chemical application for the control of

cowpea aphid.

Table 47. Efficacy of predators against cowpea

aphid.
Treatments Aphids/ |Per cent | Cowpea
' plant | plants | yield
(post release)| infested| (kg/ha)
C. sexmaculata 1.5 6.9 10,3407
Malathion 0.1% e 5.8' 10,530°
Control 8.0 261" 7.580"

Table 46. Evaluation of biocontol-based IPM against brinjal shoot and fruit borer

Means followed by a common letter in a column are not
significantly different by DMRT(P=0.05)

Demonsiration of biocontrel-based IPM
module against the pests of cauliflower: CAU

The experiment was conducted during
rabi, 2009-10 1n the farmers' field (Fig, 52). The
[PM module included planting of mustard as trap
crop to collect and destroy P xylosiella;
mechanical collection and destruction of egg
masses and first instar larvae of §. litura; six

Parameters = Farmers' Control
e : prictice

Per cent wilted plants in the nursery 4.0 10.7°
Per cent shoot borer incidence

Per cent fruits bored 54" 9.0°
Marketable fruit yield (kg/h) 23.8" 24.00 222°

Means followed by a common letter ina row are not significantly different by DMRT (P=0.05)
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release of T, brassicae @ 1,00,000/ha (@ weekly
interval from 30 to 60 DAT against P xylostella;
need based application of SINPV and application
of NSKE 3%. The farmers practice included
application of profenphos (@ 0.05% at 30,45 and
60 DAT.

The results revealed that the population
reduction of P xylostella in biocontrol-based
IPM plot was superior to control and inferior to
farmers practice. But there was no significant
difference in the population of P, xvlostella and 5.
litura larvae in biocontrol-based IPM plots and
farmers practice plots (Table 48},

Table 48, Efficacy of biocontrol-based IPM on

pests of cauliflower
Treatments [ Poylostella | 8. litura
: larvae/ leaf | larvae/plant
(post (post
treatment) {reatment)
Biocontrol-based [PM 0.7 0.3
Farmers practice o4 02
Control L.0° 0.4

Means followed by a common letier in a column are not
sigmificantly different by DMRT (P=(1.03

Fig. 52. Bicontrol-based 1PM plot on
caulifiower at Imphal

Validation of biocontrol-based IPM for
important pests of temate: CAU

The experiment was conducted during rabi
2010-11 on tomato (var.Pusa Ruby) at three
locations. In the IPM module. the nursery bed

¥

man

migznn

was treated with T viride (@ S0gm/sg.m tomato
crop was intercropped with marigold (10:1 ratio),
six releases of 70 chilonis @ 50,000/ha were made
at weekly interval, one round of HaNPV was
applied justafter the first harvest @250LE/ha and
one round of SINPV @250LE/ha was applied 40
days after transplanting, and pheromone traps of
Spodaptera litura were installed @ 15 traps /ha.
In the farmers practice blitox 50 WP was applied
(@ .25 per cent as soil drenching at 15 DAS and
profenophos (@ 0.05% was sprayed at 60, 75, and
90 DAT.

The results indicated that there was no
significant difference in per cent plant mortality
in the nursery, per cent fruit damage and
marketable vield of tomato between biocontrol-
based IPM plot and farmers practice { Table 49).
However, both the treatments were superior to
control.)

Table 49. Evaluation of biocontol-based TPM
against H, aramigera on tomato

Treatments Percent | Percent | Yield of |
plant fruits | marketable
mortality | damaged |  fruits
' ' (kgfha)
Biocontrol-
based IPM 54° 4.4 16,150°
Farmers practice 4.6 38 16,030"
Control 11.2" 104" 14,220"

Means followed by 2 common letter in-a column are not
significantly different by DMRT (P=(.05)

5,2.13. Biological suppression of pests of
cumin: MPUAT
Evalution of biocontrol agents against cumin
wilt

A field experiment was conducted to evalute
the effect of seed treatment by different
antagonistic biopesticides on cumin (var. RZ-19)
wilt. The treatments included seed treatment with
(a) T. harzianum (PDBC) (b) T harzianum (RCA.
Udaipur), (c) P fluorescens (NCIPM), (d)
T. viride (PDBC). (e) carbendazium and (1)
control. The antagonists were also applied to soil
{w2.5kg/ha.
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The results revealed that seed treatment with
1. harzianum (PDBC) recorded lowest disease
incidence (2%) and highest grain yield of cumin
(1,141 kg/ha) (Table 50).

Table 50. Effect of antagonists on the
wilt of cumin
 Treatments Grain
idence| Yield
(76) | (kg/ha)
T harzianam (PDBC) @)
10g/kg seed & soil treatment
(@ 2.5 kg/ha 2.0 4
T. harzianum (RCA) (@)
10g/kg seed & soil treatment
f@ 2.5 kg/ha 2.0 11.2°
P flulorescens (NCIPM) (@
10g/kg seed & soil treatment
@ 2.5 kg/ha 3.0 10.5"
1 viride (PDBC) (@ 10g/kg
seed & soil treatment (i)
2.5 kg/ha 2.0 11,3
Carbendazium (@ 10g/kg
seed & soil treatment 2.5 kgha| 8.0 1.6
Control 54.0 7.9%

Means followed by a commeon letter ina column are not
significantly different by DMRT (P=(.05).

Evaluation of biocontrol agents against the
cumin aphid

A field experiment was conducted to evalnate
effectiveness of biocontrol agenls against aphids on
cumin (var. RZ-2009) The treatments included (a)
three times release of Chysoperfa sp. (w 50.000/ha,
(b) spray of B. bassiana (@ 1 x 10 spores/ml, (¢) spray
of M. anisepliae (@ 1 x 10 spores/ml, (d) spray of ¥
fecanii @ 1 x 10" spores/ml, (e) spray of Azadiractin
0.03% @ 3 ml/l (f) spray of imidacloprid @ 30 g
a.1./ha and control.

The results indicated that among the
biocontrol agents. V| lecanii recorded higher
aphid mortality (84.74%) which was superior to
other biocontrol agents but inferior to
imidacloprid. Highest grain yield was recorded

in azadiractin plots (995 kg/ha) which was on par
with imidacloprid (Table 51).

Table 51. Efficacy of biocontrol agents against

cumin aphid
‘Treatment Percent | Grain
aphid | yield
mortality | (kg/ha)
(14 DAT) |
Chrysoperla sp.50,000/ha 39.0° 732
B. bassiana (@ 1 x 10" spores/ml| 58.4" 920°

M. anisopliae @ 1 x 10

spores/ml 62.2° 940°
¥ lecanii (@ 1 x 10 spores/m] 84.7° 952°
Azadiractin 0.03% @ 3 ml/1 85.3° 995°
imidacloprid (@ 30 g a.i./ha 9.1 1041°
control = 604°

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

5.2.14. Biological suppression of white grubs
Potato: YSPUH & F

A field lexperiment was laid out to evaluate three
entomoepathogenie fungi and two species of EPN
against white grubs affecting potato. The treatments
were B. brongniartii, B. bassiana and M. anisoplice
each @ 10" conidia/ha, EPN H. jndica and S.
carpocapsae cach (@ 4 b 1/ha along with control.

The results revealed that the whitegrub
infestation was lowest in B, bavsiana (31.4%)
treatment followed by M. anisopliae (32.7%), S
carpocapsae (34.9%), B, brongiariii (37,3%) and H.
indiea (38.0%) as against 59.2 % in control.

Groundnut: MPUAT

A field experiment was conducted to evaluate the
entomopathogenic fungi and EPFN against whitegrubs
attacking groundnut (var. TAG-24),

The results revealed that significantly lowest
plant mortality (4.64%) and highest grain yield
(1,524 kg/ha) were recorded in M. anisoplice (@ 1 X
10" conidiasha (Table 52). This tretament was on par
with chlorpyriphos in ehancing the vield.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS
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Table 52, Efficacy of entomopathogens and EPN
againstwhitegrubsin groundnut

M. anisopliae @ 1 x 10°

conidia/ha 4.6 1,524
H. indica (PDBC) 13.31

@ 5 blls/ha 786" 1.360°
S. cgrpocapsae (PDBC)

EN1I @ 5 b Ijstha g3 1,370"
B. brongniarii (@

1 % 10" conidia/ha 1.3 1.280°
B, bassiana 1 x 10"

conidia/ha L1.5° 1,250*
B. bassiana granular

formulation @ 1 x 10"

conidia/ha 10.1° 1,160°
chlorpyriphos 20EC (@

20 mlikg 0.0 1.640°
Control 203 920"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

5.2.15. Biological suppression of termites:
MPUAT

A field experiment was conducted to evaluate
fungal entomopathogens and EPN against termites in
wheat {var. Raj-3077).

Application of M. anisopliae (@ 1 x 107
conidiasha and S. carpocapsae EN-11 @ Sbljha
effectively suppressed termite damage and recorded

Table 53. Efficacy of entemopathogens a

RANAL REFORT
M2

signifeantly less plant mortality of wheat (5.12 and
4.72%) and higher yield (4,020 and 3,960 kg'ha)
compared to other EPN but was inferior to
chlorpyriphos (Table 53),

5.2.16. Biological suppression of polyhouse
crop pests

Bio- intensive management of Scirtethrips
dorsalis on capsicum in polyhouse: ITHR

An experiment was laid out in a polyhouse to
evaluate entomopathogens, M. anisopliae, B.
hassiana, V. lecanii (all applied @ 1x10" spores/m] +
adjuvants), release of A pallescens (@2
nymphs/plant), spraying neem soapl0%, spraying
spinosad  0.3ml/L and spraying acephate @0.7g/1.
Pinching ol the terminal shoots at weekly
mtervals with flowering was carried out 4 times 1o
sustain the crop for a longer period, Highest per cent
reduction of thrips over control was recorded in B.
pallescens release plot. Application of
entormopathogenic formulations was as effective as
chemical application.

Evaluation of anthocorid predator, B,
pallescens against thrips on capsicum: [THR

An experiment was laid out in polyhouse to
evaluate B, pallescens against Scirtothrips dorsalis on
capsicum. The treatment mcluded single release of B.
pallescens (@ 2,5 and 10 per plant.

The results indicated that a single release of B.
palleseens @ 10/plant resulled in post release count of
0.6 to 1.7 thrips with 25.6 kg fruit yield. The
population of thrips on control plants ranged from 0.8
to 15.2 per plant with 1.94 kg fruit yield.

nd EPN against whitegrubs in groundnut

Treatments [ Plant mortality (%)  Grpinyield (kg/ha)
M. anisoplice @ 1x 1 0" conidiasha . b 4,020
H. indica(PDBC) 13.31@ 2.5b Us'ha 14.2° 3,863
H. indica (PDBC) 13.31@ 5b s/ha 63" 4,123
S. carpocapsae (PDBC) EN11 @ 2.5 bljs/ha 14.6° 3,780
S. carpocapsae (PDBC)EN11 @ 5 bljs/ha 47" 3.960"
NSKE 100ke/ha 73" 3,810
Seed treatment with chlorpyriphos 20 EC @ 5 ml/kg 3.2 4.326"
Control 31:1° 2.765°

Means followed by a common letter in a column

are not significantly different by DMRT (P=0.05)
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Biological suppression of white fly on French
beans: YSPUH& F

An experiment was laid out in polyhouse on
French beans against whitefly Trialenrodes
vaporariorun, The treatments included application of
V. lecanii formulation, V. lecanii pure culture and P
Sumosoroseus pure culture al different concentration
ranging from 10" to 10" spore per mi containing 0.02
per cent Tween-80. The results revealed that highest
mortality of the whitefly was recorded in V. lecanii
formulation @ 10"spore/ ml concentration (Table 54,

Table 54. Evaluation of ¥ [flecanii and P
fumaosorosens against T vaporariorum
'llreatment ; Mean per cent mortality (15 DAT)
Concentyation | Flecanii |V lecanii| R
(spore/ml) Tormulation| pure S
culture
10" = 30.9° 2
10° 33.4" 28.1° 15,00°
10 325 231" 813"
10’ 19.7" 231" 6.56"
10° 12.8° 2125 3.1%
Control 2.8 5.00° 1.26'

Means followed by a common letter in a column are
notsignificantly different by DMRT (P=0.05)

Evaluation of anthocorid predator, B.
pallescens against spider mites

Rose

SKUAS&T

An experiment was laid out in polyhouse o
evaluate B. pallescens against spider mites on rose.
The treatments included (a) Three releases of B
pallescens (@ 10/ plant (@10 days interval), (b) Three
releases of B pallescens (@ 20/plant (@ 10 days
interval) and (¢) three times spraying of abamectin (@
0.3 ml/ | and (d) control.

The population of spider mites declined from
19.7 to 10.4 when 10 anthecorids were released per
plant and from 21.1 to 6.4 when 20 anthocorids were
released. However, three times application of
abamectin (@ 0.3 ml/L, reduced spider mite population
from 20.0 to 4.9 per plant. In the control plot, the mite
population increased from 16.2 to 25.1 perplant.

KOTIONAL BUREAU OF AGRICULTURALLY IMPORTANT INSECTS

MPKYV

A trial was laid out in polyvhouse to evaluate 5.
pallescens against spider mites n rose (var. Skyline).
The treatments consisted of Tour releases of release of
anthocorids (@ 10 and 20 nymphs/ plant, spraying of
chemical insecticide abamectin 1.9 EC (@ 0.3 ml/lit
and untreated control,

The results revealed that four releases of B.
pallescens (@ 20 nymphs/plant significantly reduced
the mite population from 63.1 to 26.8 per 5 leaves and
found superior to contro! but inferior to abemectin
{154 mites/3 leaves).

TNAU

The experiment was laid outin the polvhouse to
evaluate 8. pallescens against spider mites on rose.
The treatments included four releases of B. pallescens
(@ 10, 20/plant at 15 days interval and spraying
Abamectin 0.3 ml/ lalong with control.

The results revealed that four releases of B
pallescens (@ 20 nymphs per plant significantly
reduced the population of spider mite from 232 to 41
per 5 leaves and recorded 21.3% leaf damage and was
on par with Abamectin (.3 ml /| spray (Table 55).

Table. 55, Efficacy of B, pallescens against spider
mites on rose

Treatments No. of mites/5leaf | Leaf
Pre- Post- | damage

treatmient | treatment| (%)

B. pallescens (@

10 nymphs/ plant 226" 12" 385

B. pallescens @

20 nymphs/ plant 232° 41" 21.3°

Abamectin 0.3 ml/1 241" 13° 43"

Untreated control 240" 368° | 67.7°

Means followed by a commeon letter in a column are not
significantly different by DMRT(P=0,05).

Biological suppression of sucking pests (spider
mite) on rose: MPKVY

An experiment was laid out to evaluate the
efficacy of bicontrol agents against spider mite.
Tetranychus wrticae attacking rose (var. Skyline) in
polyhouse, The treatments mcluded (a) spraying 5.
bassiana @ 10" CFU/mI (b) spraying M. anisopliae (@
10° CFU/ml (¢) spraying Hirsurella thompsonii @ 10’
CFU/ml (d) spraying I lecanii @ 10" CFU/ml (e) five
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release of B. pallescens (@ 10/plant (g) spraying
insecticide abamectin 1.9 EC @ 0.3 ml/lit (h)
control.

The results indicated that three sprays of
H. thompsenii @ 107 CFU/ml was significantly
superior in recording 36.1 mites/S leaves/plant,

A

by B bassiana and M. anisopliage (Table 57).
However the insecticide-treated plot was
significantly superior to other treatments.

Table 57, Evaluation of biocontrol agents against
aphids and thrips on carnation

followed by J fecanii (44.1 mites/S leaves/ plant). | Treatments
However, abamectin @ 0.3 mllit was the most
effective in suppressing mite (Teiranvehus wticae
Koeh.) population (Table 56).
Table56. Evaluation of biocontrol agents against 5 bassiana @ 1-0; |treatment)|
i ; . bassiana @
: ?p’dermm o ms_e - CFU/ml 51 1zg | 2170
Treatments Spider mites/5 leaves! plant M. anisopliae @
Pre- | Post 10" CFU/ml 93° 191 | 21558
treatment | treatment Hirsutella thempsonii
8. bassiana (@ 10" CFU/ml 789" 58.2° @ 10" CFU/ml 178" 2000 | 2.200°
M. anisopliae @ 10" CFU/ml 813" 50.4° ¥ fr.’mm'f @ :
Hirsutella thampsonii (@) 10" CFU/ml 42 119 2.275
10° CFU/ml 80.4° 36.1° Release of Stethorus
& b b
V. lecanii @ 10° CFUfnl Wy | ar | |pesecds a4 1037 | 2360
Five release of B. palfescens Release of
@ 10/plant 74" | 628 5. palleseens , ‘ ]
e — @ 10/plant 171 17 2.301
spraying imsecticide T P ] v .
(abamectin 1.9 EC @ spraying insecticide 14 3.9 2,740
0.3 ml/lit) BO.6" 20.1° Control 213 259 1,975
Control 799" 100.9° Means followed by a commen letter in @ column are not

Means followed by a commeon letter in a column are
not significantly different by DMRT (P=0.05).

Biological suppression of sucking pests on
carnation: TNAU

An experiment was laid out 1o evaluate the
efficacy of bicontrol agents against aphids and thrips
attacking carnation in polyhouse, The treatments
included (a) spraying B. bassiana (@ 10° CFU/ml (b)
spraying M. anisopliae (w 10" CFU/ml (c) spraying
Hirsuiella thompsonii @ 10° CFU/m| (d) spraying I
lecanii (@ 10" CFU/ml (e) release of Stethorus
pauperculus (1) release of B. palfescens (@ 10/plant
{2) spraying insecticide Abamectin 0.3 ml /1 (h)
control.

Among the biocontrol agents, V lecanii @ 10
CFU/ml recorded significantly less aphid incidence
and higher number of stalks/plot which was followed

significantly different by DMRT (P=0.05)

Biological suppression of mites on carnation:
TNAU

An experiment was laid out in polyvhouse al
Elkhil Farms. Ooty to evaluate biological control
agents against mites on carnation (var. Domingo).
The tretments included (a) release of predatory mite
Ambivseius sp. @ 10/plant (b) spraying of B.
hassiana 100 CFU/ml (¢) spraying of H. thompsonii
@ 10" CFU/mI (d) release of Stethoruy paupercielis
(e) spraying of dicofol 18.5EC (@ 2 ml/| () contral.

Release of §. pauperculuy was effective in
reducing two spootted spider mite followed by
H. thompsoni, Ambluserus sp and B, bassiana.
However, spraying Abamectin 0.3 ml /1 reduced the
mite populatin significantly over all other treatments
(Table 58).
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Table58. Ewvaluation of biocontrol agents against  5.2.17. Biological suppression of storage pests
spider mites on carnation MPKV

T R

An experiment was conducted to evaluate the
efficacy of B. pallescens and X. flavipes in
suppressing C. cephalonica in stored rice. The results
revealed that release of B. pallescens and X, flavipes
2,345° e 10, 20 and 30 nymphs/10 kg rice significantly
15 suppressed the population of O cephalonica at
- MPEV, TNAU and PAU (Table 59). However,
neither live nymphs nor adults of the anthocorids

Amblvseius sp. @ 10/plant
B. bassiana @ 10" CFU/ml
Hirsutella thompsonit (@)

o fJ b
10" Crim] T 2410 were observed after a month in the containers al
Release of Stethoriis ) . MPKV whereas at TNAU, PAU and ANGRAU
pavpercichis 173 2,430 higher number of adults of X' flavipes were recorded
Sprying insecticide onemonth after the release.
(Abamectin 0.3 ml /1) 2.7 2,640 5.2.18. Biological suppression of Chromolaena
Control 63.3" 1.875" odorata
Means followed by a common letter in a column are not KAU

significantly different by DMRT (P=0.05). Releases of stem gall fly, Cecidochares connexa

resulted in significant reduction in plant height and
number of branches on galled planis compared 10
non-galled plants.

Table 59. Efficacy of anthocorids against rice mothin stored rice

Treatments i e st _No. of Corcyra moth emerged
TLos s | mEky TNAU | PAU [ ANGRAU

B. pallescens @ 10 nymphs / 10 kg rice 575" 59.0° 465" 885"
B. pallescens @ 20 nymphs / 10 kg rice 355" 34.0° 41,0 845"
B. pallescens (@ 30 nymphs/ 10 kg rice 16.0° 12,00 33.8% 783"
X flavipes @ 10 nymphs/ 10kg rice 315 39.0° 21.3° 79.0™
X flavipes @ 20 nymphs/ 10 kg rice 19.0’ 210 13.8" 63.0"
X flavipes (@ 30 nymphs / 10 kg rice 13.0° 7.0° 88 59.3
Untreated control 80.5' 83.0' 56.3° 95.3°
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6. TECHNOLOGY ASSESSED, TRANSFERRED AND
MATERIALS DEVELOPED

DNA sequences generated and deposited

F1599744, 573 bp DNA lincar, Jalali, S. K.,
Venkatesan, T.. Sriram, S.. Rajeshwari, R. and
Mahiba Helen,S. Pichia anomala strain Tey2
188 rbosomal RNA gene, partial sequence;
internal transcribed spacer 1, 5.85 ribosomal
RNA gene. and internal transcribed spacer 2,
complete sequence; and 288 ribosomal RNA
gene, partial sequence,

. FI224365. 579 bp DNA linear, Jalali, 8. K.,
Venkatesan, T., Sriram, S, and Rajeshwari, R..
Pichia anemala strain Tey 1 188 ribosomal RNA
gene. partial sequence; internal transcribed
spacer 1. 588 ribosomal RNA gene, and interal
transcribed spacer 2, complete sequence: and
28S ribosomal RNA gene, partial sequence.

. FJ224365, 579 bp DNA linear. Jalah, 8. K.,
Venkatesan, T., Sriram, S. and Rajeshwari, R.
Pichia anomala strain Teyl 185 ribosomal RNA
gene, partial sequence: internal transcribed
spacer 1. 5,88 ribosomal RNA gene, and internal
transcribed spacer 2, complete sequence; and
288 ribosomal RNA sene, partial sequence.

4, HQ221884, 380 bp, DNA linear, Rajeshwari, R.,
Jalali, S. K., Venkatesan, T., Prashanth, M.,
Khan. A. A. and Sriram. S. Meischnikowia
reukanfii isolate TCIKL 18S ribosomal RNA
gene, partial sequence; internal tramseribed
spacer 1,5.85 ribosomal RNA gene, and internal
transcribed spacer 2. complete sequence; and
288 ribosomal RNA gene. partial sequence.

5. HM601457, 349bp DNA  linear, Jalali, S K.,
Rajeshwari, R., Venkatesan, T., Snram, S. and
Lalitha, Y. Metschnifawia renkatdfii strain Tey 18
188 ribosomal RNA gene. partial sequence:

[

Lk

internal transcribed spacer 1. 5.88 ribosomal
RNA gene, and internal transcribed spacer 2,
complete sequence; and 268 ribosomal RNA
gene, partial sequence.

6. HM601459, 724 bp. DNA linear, Jalali. 8. K.,
Rajeshwari. R.. Venkatesan, T., Sriram, 5. and
Lalitha,Y. Hansemiaspora wvarum strain Tey 19
185 ribosomal RNA gene, partial sequence:
internal transcribed spacer |, 588 ribosomal
RNA pene, and internal transcribed spacer 2,
complete sequence; and 265 ribosomal RNA
gene, partial sequence.

7. GU391355, 1452 bp DNA linecar, Jalali, S. K.,
Rajeshwari, R.. Sriram, 8., Venkatesan, T..
Lalitha, Y. and Mahiba Helen, 8. Baeillus
subtilis strain Tel 165 ribosomal RNA gene.
partial sequence,

8, HQ696994, 541 bp DNA  linear, Rajeshwari,
R.. Jalali, S. K., Venkatesan, T. and Sriram, S.
Wickerhamomyces sp. Teyl0 internal
transcribed spacer 1. partial sequence: 5.85
ribosomal RNA gene. complete sequence; and
internal transcribed spacer 2, partial sequence.

9. Rangeshwaran, R. Karmakar, P.. Ashwitha, K. and
Sivakumar, G, 2011. Partial sequence
(completely aligned) of crylAb gene of the
indigenous Bacillus thuringiensis isolate
(PDBCRT1) submitted to Genbank (Bankit No.
1437744 GenBank Acc. No. JF501454).

10. Rangeshwaran, R. Karmakar, P., Ashwitha, K.
and Sivakumar, G. 2011, Partial sequence of
crylAb gene of the indigenous Bacillus
thuringiensis isolate (PDBCBT2) submitted Lo
Genbank (Bankit No. 1437744, GenBank Acc.
No. JF501455).
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11. Rangeshwaran, R., Karmakar, P, Ashwitha, K. 12. Rangeshwaran, R., Karmakar, P., Ashwitha, K.

and Sivakumar, G.2011. Partial sequence of

crylAb gene of the indipenous Bacillus
thuringiensis 1solate (NBATIBTS) submitted to
Genbank (Bankit No. 1437744, GenBank Acc.
No.JF501456).

13, Sivakumar GenBank submissions

FPartial sequence Bacillus megateritm
Partial sequence Baeilins subrilis
Partial sequence Bacillus cereus
Pariial sequence B. cereus

Partial sequence B. cereus

and Sivakumar, G. 2011, Partial sequence of
cryl Ab gene of the indigenous Baeciflus
thuringiensis isolate (NBAIIBTAS) submitted
to Genbank (Bankit No. 1437744, GenBank

Acc. No. JF501457).

(NBAII63) submitted Acc. NoHQ162492
(NBAII25)submitted Ace. NOHQ162493
(NBAII 7} submitted Acc. NOHQ 162494
(NBAII 71)submitted Acc. NOHQ162495
(NBAII33)submitted Ace. NOHQ162491

Partial sequence B. megaterium (NBAII 65)submitted Ace. NOHQ162496
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7. EDUCATION AND TRAINING

countries”

Name Training programime Duration Place
International
Dr. Deepa Bhagat Training on “Crop diseases and pest | 24.5.2010 to South China
ecological control for developing 4.7.2010 Agricultural University,

China

Dr. (Mrs,) Y, Lalitha

12" Workshop of the Arthropod Mass

19.10.2010 to

International Atomic

Research System”

rearing and guality control working 22.10.2010 Energy Agency at
group of the I0BC Vienna, Austria.

Dr. (Mrs.} Ankita Gupta | Training on “Basics of taxonomy: &.11.2010 to Sven loven Centre
Describing, illustrating and writing 19.11.2010 for Marine Sciences,
biodiversity™ Kristineberg, Sweden,

Ms. R. Gandhi Gracy | Training on *“Application of 5.92010to Cornell University,
bioinformatics in entomological 5.12.2010 Ithaca, New York, USA
research”

National

Ms. R. Gandhi Gracy | Summer internship at the 1..7.2010 o
Bioinformatics Centre 16.7.2010 1.1.5¢. Bangalore

Dr, R. Rangeshwaran | Microbial identification and gene 1.9.2010 NBAIM,
mining: A bioinformatic approach™ t010.9.2010 Mau, U.P. 275101.

Dr. G. Sivakumar Training on 11.10.2010 to | ICRISAT, Patancheru,

IMr, P. Raveendran “Research Station management” 16.10.2010 Hyderabad

Dr. B, Ramanujam Training on “MDP on 25.10.2010 to | IIM. Lucknow.

Dr. 8, K. Jalali Managing Quality in Agricultural 29.10.2010

Dr. Rajkumar

Sensitization training work shop on

8.11.2010 to

MNBAII, Bangalore

microbial research

bioinformatic and its various 12.11.2010
applications
Dr. D. Sundararaju Training on “Strengthening Statistical | 8-11.2010 to USA, Bangalore
Mr. P. K. Sankusare Computing for NARS” 13.11.2010
Dr. G. Sivakumar Training on “Metagenomics: 11.1.2011 to NBAIM, Mau Nath
Methods and Applications in 20.1.2011 Bhanjan, U.P.
Microbiology™
Dr. T. Venkatesan Training on “Bioinformatics Resources| 24.1.2011 to
and Tools for Agricultural Research™ | 29.1.2011 IASRI, New Delhi
Dr. Ankita Gupta Training on Insect Bioinformatics 722011 to NBAIIL,
17.2.2011 Bangalore
Dr. Ankita Gupta 21 days Advanced Training Course on | 17.2.2011 to Dept. of Agril. Ento.,
“Biorational Insect Pest management™ | 9.3.2011 CAFT, TNAU,
Coimbatore
Dr. Rajkumar Statistical modeling in Agriculture 15.02.2011 to | IASRI, Delhi
07.03.2011
Dr. M. Nagesh Data Mining and computational 4.3.2011 to NBAIM, Mau. UP
methods in bioinformatics for 15.3.2011
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8. AWARDS AND RECOGNITIONS

NBAII

e University of Mysore has recognized
National Burcau of Agriculturally Important
Insects as its affiliate Institute for conducting
research leading to Ph. D. degree in the field
of Zoology, Biotechnology and
Microbiology subjects.

Dr. R.J. Rabindra

e Renominated “"Member of Beard of
management” (TCAR representative) of the
University of Agricultural Sciences.
Bangalore for a period of three years (2009-
2012)

Dr. B. 8. Bhumannavar

e Vice-President, Society for Biocontrol
Advancement, Bangalore.

o Nodal officer for Project Information and
management system of TCAR (PIMS-ICAR)

e Nodal officer for Results Framework
Document {RFDY of NBATI

e Vigilance Officer, NBAII

e Chairman, PME Cell, NBATI

@ Chairman, ITMU, NBAII for the year
201011

e Member-Secretary, [TMC, NBAII for the
year 2010-11

Dr. Veenakumari & Dr. Prashanth Mohanraj

e Thebook entitled “Andaman Nicobar Dweep
Samooh Ke Titliyaan” authored by
Dr, Veenakumari K., Prashanth Mohanraj,
Srivastava, R. C. and Verma, S. K. bagged
Dr. Rajendra Prasad Puruskar, an [CAR
award under technical Books in Hindi in
Agricultural and Allied Sciences for the
vears 2007-08.

Ms. L. Lakshmi

e Won first prize in Javelin throw and third
prize in shotput during ICAR Zonal Sports
Meet at Bangalore during 2010-11.

Dr. Deepa Bhagat

@ Selected for Training on “Crop diseases and
pest ecological control for developing
countries™ from 24.52010 to 4.7.2010 at
South China Agricultural University, China.

Ms. R. Gandhi Gracy

e Selected for Training on “Application of
bioinformaties in entomological research”
from 35.9.2010 to 5.12.2010 at Comell
University, Ithaca, New York, UUSA.

Dr.(Mrs.) Ankita Gupta
e Selected for Training on “Basics of
taxonomy: Desecribmg, illustrating and
writing  bhiodiversity™ from 8§.11.2010 to
19.11.2010 at Sven loven Centre for Marine
Sciences, Kristineberg, Sweden.

Dr.(Mrs.) Y, Lalitha

@ Received DST Travel Grant for the trip to
attend the 12" Workshop of the Arthropod
Mass rearing and quality control working
group of the IOBC from 19.10.2010 to
22.10.2010 at Tnternational Atomic Energy
Agency at Vienna, Austria.

YSPUH & F
I¥r Usha Chauhan
e Received Netherland fellowship programme

for attending ICRA 2010 short course on
“Multi-stakeholder processes for knowledge

MATHINAL BUREAU OF AGRICULTURALLY IMPORTANT INSECTS
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based rural imnovation”™ from 24 January, e Appointed as Nodal efficer to conduct ARS
2010 1o 30 April, 2010 at Wageningen, The /NET exams by ASRB in 2010.
Netherlands.

o Received TWAS fellowship (from Academy ~ CPCRI
of Sciences for the Developing World) for .
attending XIIT, International Congress of ~ DrChandrikaMohan
Acarology at Recife-PE. Brazil from

23-27, August,2010. e Oral presentation entitled “Natural enemy

complex associated with coconut eriophyid
IIHR mite, Aceria guerreronis Keifer™ by
Chandrika Mohan, Rajan, P.and Nair, C. P.R.
was adjudged as the Best Oral Presentation in

Dr. A. Krishnamoorthy .
the [International Conference on Coconut

o Chief Editor, Journal of Horticultural Biodiversity for Prosperity.
Sciences, Society for Promotion of e Poster presentation entitled “Emerging pests
Horticulture, Bangalore of coconut in India” by Rajan, P,
@ President. Association for Advancement of Josephrajkumar, A.. Chandrika Mohan and
Pest Management in Horticultural Subaharan, K. was adjudged as the Best
ecosystems, Bangalore. Poster in the Iniernatione! Conference on
@ Vice-President. Society for Biocontrol Coconuit Biodiversity for Prosperity.

Advancement, Bangalore.

e Appointed as Nodal officer to conduct ICAR
UG and PG exams during 17 and 18 April
2010,

e e T N s 1] ==
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9. LINKAGES AND COLLABORATION IN INDIA AND
ABROAD INCLUDING EXTERNAL PROJECTS

Research Projects funded by lateral sources
operating at National Bureau of
Agriculturally Important Insects, Bangalore

NAIP

Effect of abiotic stresses on the natural encmies of
crop pests: Trichogramma, Ch rvsoperie.
Trichoderma and Pseudomonas and mechanism of
tolerance to these stresses (Collaborating centres —
DOR., CRIDA Vittal Mallva Science Research
Foundation, Bangalore and Mysore University).

DBT

DNA based early detection of post-harvest diseases in
mango. banana and management using consortia of
bioagents (NBAII work-Isolation of pathogens and
microflora from fruit surfaces of mango for post
hasrvest management in collaboration with Dept. of
Plant Pathology, TNALU, Coimbatore)

Development of fungal bionematicides: Scale up,
post-harvest processing, storage stability, toxicology
and field evaluation.

Genetic and functional analysis of novel genes from
Photorhabdus  luminescens and Xenorhabdus
nematophilus, symtiotic bacteria associated with
entomopathogenic nematodes for insect pest
management,

Nanoparticles for enhancing shelf life/storage and
[ield application of semiochemicals.

ICAR Cess-Fund
Network Project on Biosystematics.

NATIONAL BUREA OF AGRICULTURALLY IMPORTANT INSECTS

TMC MMT1 3.3 “Development. validation, utilization
and/or commercialization of bio-pesticides and bio-
inoculants”

ICAR Network project: Outreach programme on
Diagnosis and management of leaf spot diseases of
field and horticultural crops, Title of the sub-Project:
'Biological Control of Colletotrichum Diseases of
Chillies' (ORPon leaf spot discases).

PhytoFuRa — An outreach programme of 1ISR on
Phytaphthora, Fusarium and Ralstonia Diseases of
Horticultural and Agricultural Crops.

AMAAS(ICAR)

Microbial control of insect pests —11.

IPR

Intellectual Property Management and Transfer/
Commercialization of Agricultural Technology
Scheme (up scaling of existing component ie.
Intellectual Property Right (IPR) under ICAR Head
quarter scheme on management on information
sarvices).

ICAR-National Fund for Basic, Strategic and
Frontier application Research in Agriculture-
Funded

Identification of nucleopolyhedrovirus (NPV)
encoded proteins and small RNAs and the feasibility
of their expression in plant to control Helicoverpa™
(NBAII is Co-operating centre and ICGEB, New
Delhiisthe lead centre)

T e e R R e T R T e P e e
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10. AICRP/COORDINATION UNIT/NATIONAL CENTRES

With a view o fulfill the mandate of the AICRP on Biological Control effectively and efficiently, the NBAII 15
functioning with the following ICAR Institute-based and State Agricultural University-based centres.

Headquarters
National Bureau of Agriculturally Important
Insects, Bangalore

ICAR Institute-based centers

Central Tobacco Research Institute, Rajahmundry
CPCRI Regional Centre, Kayangulam

[ndian Agricultural Research Institute, New Delhi
Indian Institute of Horticultural Research, Bangalore
Indian Instifute of Sugarcane Research, Lucknow
Sugarcane Breeding Institute, Coimbatore

State Agricultural University-based centres
Acharya N.G. Ranga Agricultural University. Hyderabad
Anand Agricultural University, Anand

Assam Agricultural University, Jorhat

Dr. ¥. S, Parmar University of Horticulture and Foresiry,
Solan

Govind Ballabh Pant University of Agriculture

and Technology, Pantnagar

Kerala Agricultural University, Thrissur

Mahatma Phule Krishi Vidyapeeth, Pune

Punjab Agricultural University, Ludhiana

Sher-e-Kashmir University of Agricultural Sciences &
Technology. Srinagar
Tamil Nadu Agricultural University, Coimbatore

Voluntary centres (partiallyfunded)

Jawaharlal Nehru Krishi Viswavidyalaya,

Krishi Nagar, Adhartal, JTabalpur-482 004,

Maharana Pratap University of Agriculture &
Technology, Udaipur-313 001,

Oirissa University of Agriculiure & Technoogy. Siripur,
Bhubaneswar, Khurda-751 (03,

Central Agricultural University, College of Horticulture &
Forestry, Pasighat-791 102,

Basic research

Tobacco, soybean
Coconut

Basic research

Fruits and vegetables
Sugarcane
Sugarcane

Sugarcane, cotton and vegetables

Cotton, pulses, vilseeds, vegetables and weeds
Sugarcane, pulses, rice and weeds

Fruits, vegetables and weeds

Plant disease antagonists

Rice, coconut, weeds, fruits and coconut
Sugarcane, cotton, sovbean and puava
Sugarcane, cotton, oilseeds, tomato, rice and
weeds

Temperate fruits and vegetables

Sugarcane, cotton. pulses and tomato

Pulses

Vegetables, white grubs and termite
Rice, Vegetables

Rice, Vegetables

09 e
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Voluntary centres

Chaudhary Charan Singh Haryvana Agricultural Sugarcane
University, Hisar

College of Agriculture, Kolhapur White grubs, Weeds
Mahatma Phule University of Agriculture and Technology ~— Vegetables

National Research Centre for Soybean, Indore Soybean

National Research Centre for weed Science, Jabalpur Weeds

Navasan Agricultural University Sugarcane, Coconut
S.D. Agricultural University Vegetables
University of Agricultural Sciences, Bangalore Cotton, pigeonpea
University of Agricultural Sciences, Dharwad Cotton, chickpea
Vasantdada Sugar Institute. Pune Sugarcane

[ 1] 1 AL e e e ]
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11. LIST OF PUBLICATIONS

Research papers published in referced
scientific journals

NBAII

Ankita Gupta, 2010. First record of Brachvmeria
Jambelana Gahan (Hymeneptera: Chalcididae)
as a pupal parasitoid of Graphium doson (C. & R.
Felder) (Lepidoptera: Papiliomdae). Jowrnal of
Biological conrol 24 (4): 3633635,

Henry, C. S.. Brooks, 5. 1. Johnson, I. B., Venkatesan,
T. and Peter. D, 2010. The most important
lacewing species in Indian agricultural crops,
Chrvsoperia sillemi (Esben-Petersen), is a
subspecies of Chrwsoperla zastrowi (Esben-
Petersen) (Neuroptera: Chrysopidae). Jowrnal of
Natural History, 44: 25432555,

Joshi. S., Rabindra, R. J. and Rajendran, T. P. 2010.
Biological control of -aphids. Journal of
Biological Control, 24 (3} 185-202.

Mohanraj. P, Ali, T. M. and Veenakumari, K. 2010
Formicidae of the Andaman and Nicobar Islands
{Indian Ocean: Bay of Bengal), Journal of Insect
Science 10:172 available online:
insectscience.org/10.172

Nagaraja, H. and Prashanth Mohanraj, 2010. A new
species of Trichogramma (Hymenoptera
Trichogrammatidae) from South India. Journal
of Biotogical Controf, 24(4): 297 - 299.

Patil, S., Sriram, S. Naik, M. K. 2010. Plant
pathogenic viruses and their uge in
nanotechnology.  Agrobios Newsferter, 8(10):
15-16

Poorani, 1. and Slipinski, A. 2010. A review of
Rhynchortalia Crotch (Coleoptera:
Coceinellidae: Ortaliinae), Zootaxa, 2423: 25-
43,

Rangeshwaran, R. Vajid. N. V. Ramanujam. B..
Sriram, S., Bhaskaran, T. V., Satendar Kumar,
2010. Additives in powder based formulation for

W

enhanced shelf life of Pseudomonas fluorescens
and Baeiifus sp. Journal of Biological Control.
24: 158-163,

Satpathy S.. Shivalingaswamy, T. M., Kumar. A.. Rai,
A. B.and Rai, M. 2010, Potentiality of Chinese
cabbage (Brassica rapa subsp. pekinensis) as
trap crop for diamondback moth, (Pheella
xplostella 1.) management in cabbage, /ndian
Jouwrnal of agricultural Science. 80(3): 238-241

Srivam, 8. and Savitha, M. J. 201!, Enumeration of
colony forming units of Trichoderma in
formulations — precautions to be taken to avoid
errors during serial dilution. Jowrnal of
Biological Control 25(1): 64-67.

Sriram, S., Palanna, K. B. and Ramanujam, B. 2010.
Effect of chitin on the shell life of Trickoderma
harztamen i tale formualtion, Indian Journal of
Agricultural Sciences, 80{ 10): 930-932,

Sriram, S., Savitha, M. 1. and Ramanujam, B, 2010,
Trichoderma-enriched coco-peat for the
management of Phytophthora and  Fusarium
diseases of chilli and tomato in nurseries. Joirnal
of Biological Control, 24(4): 311-316.

Tyagi. K. and Vikaskumar, 2011, The Indian species
of Liophloeothrips Priesner (Thysanoptera)
Phlacothriplidac), with one new specics.
Zootaxa, Z803:21-31,

Venkatesan, T, Nesil, LB.. Jalali, 8. K., shylesha. A.
N. and Rabindra, R. J, 2011, Characterizalion
and identification of Acerophagus papavae
Noyes and Schaufl (Hymenoptera: Encyrtidae).
an introduced parasitoid of papaya mealybug,
Paracoceus marginatus Williams and Granara

de Willink through DNA barcode. Journal of

Riological Control, 25(13: 11-13

Yamada, K., Ballal, C, R., Gupta, T. and Poorani, .
2010, Description of a new species of
Anthocoris {Hemiptera: Heteroptera,
Anthocoridae) from southem India, associated
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with striped mealybug on purple orchid tree.
Acta Enfomologica Musei Nationalls Pragae.
S0(2):415-424.

AAU-A

Chakraborty, D, and Korat, D, M. 2010. Biology of
green lacewing, Chivsoperle carnca (Stephens)
in middle Gujarat conditions, Karmataka
Jowrnal of Agriculrural Science, 23(3) @ 500-
502,

Chakraborty, D. and Korat, D, M. 2010. Feeding
efficiency of green lace wing, Chrisoperla
carnea (Stephens) on different species ofaphids,
Karnataka Jowrnal of Agricwliwral Science.
23(5):793-794

Drabhi. M. R. and Korat, D. M. 2010. Host preference
and site of oviposition by females of Bracon
hebator Say. Insect Environment. 16(2): 55-57.

Dabhi, M. R. and Korat, D. M, 2010. Copulation and
paralyzing behaviour of Bracon hebator Say.
Insect Envirowment, 16(2): 59,

Dabhi, M. R., Korat, D. M. and Borad, P. K. 2010.
Infuence of colour on the oviposition behaviour
of Bracon hebator Say. fnsect Emvironment,
16{2); 53-54.

Dabhi, M. R.. Korat, D. M. and Borad, P. K. 2010,
Influence of Tight sources in attracting adults of
Bracon hebetor Say. Insect Environment. 16(2):
57-58.

Dike, §. 8., Patel, V. J.. Korat. D. M. and Mehta, A. M.
2000. Preliminary field evaluation of
insecticides against yellow stem borer.
Sctrpophaguy  ncertulus (Walker) infesting
rice. fsect Emvironment, 1601 ); 3-5.

Gaodhani. P. H., Jami, J, J., Patel, R. M. and Yadav, D.
N, 2010. Impact of intereropping on natural
enemies of insect-pests in cotton. Researth on
Crops 11(2): 311-515.

Godhani. . H., Patel. R. M., Bhaskar H., Jani, J. 1.,
Yadav, D N, Korat, D. M. and Patel. B. H. 2010,
Evaluation of bwo-intensive pest management
(BIPM) module in cotton. GAL Research
Journal, 3501 35-39.

Koral, D. M.. Chakraborty, ). and Dabhi, M. R, 2014,
Bio-Intensive approaches in suppression of
Helicoverpa armigera (Hubner) in Gujarat.
Green Farming, 1(1): 102-105.
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Patel, B. H., Godhani. P. H. and Korat, D. M, 2010,
Efticacy of Biosoft Beawveria bassiana (Bals.)
Vuill against diamond back maoth, Plella
xvlestella (L) on cabbage. Indian Jowrnal of
Applied Entomology, 24(1); 36-39.

Patel, B. H.. Koshiya . J,, Korat D. M. and Vaishnav,
P. R. 2010. Significance of irngation intervals
and nitrogen levels in management of chilli
thrips, Scirtothrips dorsalis Hood. Indian J.
Appl. Entomol., 24 (1): 93-95.

Patel, C. 8., Jani, 1. 1.. Parekh, V. B, Darji, V. B. and
WVaishnav, P. R, 2010, Geographic variations and
their impact on bioeflicacy amongst
Helicoverpa armigera Nuclear Polyhedrosis
Virus isolates from India. World Jownal of
Microbiol Biotechnology, 26: 783794,

Patel, S. K., Patel, B. H, and Korat, D, M. 2010. Effect
of organic manures and its combination with
inorganic fertilizers on insect pests infesting
cowpea. Indian Journal of Applied Entomology,
24(1);27-31.

Patel, 8. K., Patel, B. H,, Korat, D. M, and Dabhi, M.
R. 2010, Seasonal incidence of major insect
pests of cowpea, Flgna wnguiculara (Linn.)
Walpers in relation to weather parameters.
Karnatata Jowrnal ol Agricultural Science,
23{3):497-499.

CPCRI

Chandrika Mohan, Radhakrishnan Nair, C.P.
Kesavan Nampoothiri, C. and Rajan, P. 2010,
Leaf-eating caterpillar (Opising arenosella)-
induced yield loss in coconut palm.
International Jowrnal of Tropical Insect Science,
30:1532-137.

Chandrika Mohan and Rajan, P. 2010. Biology of
Campsomeriella collaris Fab., a natural enemy
of coconut white grub. Leucopholis coneaphora
Burm. Insect Environment, 15(4): 167-168.

Chandrika Mohan, Rajan, P.. Nair, C. P. R., Sunny
Thomas and Anithkumari, P. 2010, Farmer
friendly production technology of the green
muscardine [ungus for (he management of
thinoceros beetle.  fndion  Cocomur Jowrnal,
53(7): 27-30.

Josephrajkumar, A., Rajan, P, Chandrika Mohan and
Thomas, R. J. 2011. First record of Asian grey
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weevil (Myllocerus uadatus) on coconut from
Kerala, India. Phyroparasitice, 39(1). 63-63,

Josephrajkumar. A., Rajan, P., Chandrika Mohan and
Jacob, P M. 2010, Re-invasion and bio-
suppression of spiralling whitefly, Alewrodicus
dispersus Russell on coconut in Minieoy Island.
Indian Coconut Jowrnal, 83(2): 20-23,

Josephrajkumar, A., Rajan, P., Chandrika Mohan and
Namboothiri, C. G, N. 2011. Diversity and
management of scale insects infesting coconut.
Indian Coconut Joyrnal, 53(9): 25-29.

Rajan, P., Chandrika Mohan and Josephrajkumar, A.
2010, Have coconuts without pest infection.
Indian Hortieulture, 85(3): 33-37.

IHR

Ganga Visalakshy, PN, Mani, M.. Krishnamoorthy,
A and Pillai, K. G. 2010. Epizootics of
Entomophthora sp. on mango inlflorescence
hopper. Idioscapus nitidulus (Walker). Jouwrnal
of Biological Control, 24(3); 274-275.

Sharma, D., Krishnamoorthy P. N, and
Krishnamoorthy, A, 2009, Comparative study of
pesticide residue pattern in vegetables grown

using TPM and non-IPM practices, Journal of

Horticultural Science, 4(2): 191-194.

KAU

Lyla, K. R.. Beevy, 8. P., Philip, B. M. and Jalali, S. K.
2010. Riological control of rice pests in 'fole’
lands of Kerala. Journal of Bivlogical Control,
2443): 268-270.

Lyla. K. R. and Philip, B.M. 2010. Incidence of
papaya mealy bug Paracoccus marginaius
Williams and Granara de Willink (Hemiptera:
Pseudococcidae) in Kerala, nsect Environment,
15(4}): 156,

Lyla. K. R., Philip, B. M. and Sinish, M. 8, 201 1. Field
release and establishment of Cecidochares
cannexa (Macquart) (Diptera: Tephritidae) on
Chromaolaena odorata {L.) King and Robinson
in Kerala. Journal of Biological Control, 25{1):
58-59.

MPKY

Pokharkar, I». S.. Nakat, R. V., Tamboli, N. D_, Dhane,
A, 8., Jadhav, S. S., Chandele. A. G. and
Rabindra. R. 1. 2010. OQOccurrence ofl
Acerophagus papayae Noyes and Schauff
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MMETN

(Hymenoptera: Encyrtidac) on papaya
mealvbug, Paracoccus marginatus  Williams
and Granara de Willink, in Pune region of
Maharashtra state. Jowrnal of Biological
Control, 24(3): 291.

Pokharkar, D. S.. Kale, I. K. and Pawar, D. B. 2011,
Management of onion thrips (Thrips tabaci L)
through varietal screening and newer
insecticides. Jowrnal of Agricultural Research
and Technology, 36(2); 237-240.

PAU

Aggarwal, N, and Dhawan, A, K. 2010, Impact of
insecticide resistance management on  pest
complex in cotion and monitoring studies in
Helicoverpa armigera (Hubner). Indian Journal
af Ecology, 36(2): 170-73.

Aggarwal, N, lJindal, V. and Vikram, S. 2010.
Comparative efficacy of insecticides against
sucking pests’ complex in transgenic cotton.
Pestolagy, 34(8): 46-4Y.

loshi, N, Virk, 1. 8. and Brar, K. $. 2010. Efficacy of a
Bacillus  thuringiensis var, fagrstaki Berliner
formulation against shoot and fruit borer,
Lewcinodes orbonalis Guenee on Brinjal,
Jowrnal of Insect Science, 23(2):121-124,

Kaur, H., Virk, J. S. and Kaur, R, 2010. Biology of
Australian ladybird beetle Cryprolaemies
montrouzieri Mulstan on mealybug

Phenacoccus solenopsis Tinsley., Jowrnal of

Biological Contred, 24(2): 155-57.

Sharma, S., Virk, J. S, Kaur, B., Aggarwal, N. and
Mahal, M. S 2010, Monitoring Studies on
natural parasitization of Cotton Mealy Bug
Phenacoccus solenopsis Tinsley by parasitoid.
Aenasins bambawalei Hayat in Punjab. Indian
Jowrnal of Ecology, 37(2): 226-228.

Virk, 1. 8. and Sarao, P. 8. 2010. Comparative
bioefficacy of insecticides against brown plant
hopper, Nilaparvate lugens (Stal)) on paddy.
Indian Jownal of Plant Protection, 38(1):
101-103.

TNAU

Durairaj, C.. Karthikevan, G., Ganapathy, N, and
Karuppuchamy, P.2010. Predisposition effect of
Liriomyza trifolii damage 1o Alternaria leaf spot
disease in tomato.
Agricultural Seience, 23(1): 161-162.
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Ganapathy. N.. Durairaj, C. and Karuppuchamy, P.
2010. Bio-ccology and management of
serpentine leaf miner. Liriomyza trifolii
(Burgess) in cowpea. Karnaiaka Jouwrnal of
Agricultural Science, 23(1): 159-160.

Mahalkshmi, V.. Kalyvanasundaram, M.,
Karuppuchamy, P. and Kannan, M. 2010,
Bioceology and Management of Cotton mealy
bug. Entomon, 35(2):11-17.

Suresh, S.. Jothimani, R, Sivasubramanian, P,
Karuppuchamy, P.. Samiappan, R. and Jonathan,
E. [. 2010, Invasive mealybugs of Tamil Nadu
and their management Karnataka Jowrnal of
Agriculiural Science, 23(1): 6-9.

SKUAS&T

Ahmad, M, 1. 2009. A new species of Brachymeria
Westwood (Hymenoptera: Chalcididag) on
rice skipper. Parnara guitata (Lepidoptera
Hesperiidae) from South  Kashmir. Jouwrnad of
the Bombay Natwral History Societv, 106(2).
198-200.

Ahmad, M. 1. and Singhara, G. 5. 2010, Yield loss
assessment of rice cultivars by granivorous birds
at pre harvest. dnnals of Plant Protection
Sviences, 18(2):521-522.

Ahmad, M. 1., Yagoob, M, and Sajad, M. 2010,
Seasonal abundance of leaf miner
Chromatomyia horiicola (Goureau) (Diptera:
Agromyzidae) on brown sarson, Brassica
campesiris, and role of its Diglyphus parasitoids
{Hymenoptera: Eulophidae) in Kashmir valley,
Jowrnal of Biological Control, 24(4): 300-304.

YSPUH & F

Ajay Sharma, Usha Chauhan, Gupta. P. R. 2010
Bioefticacy of some biopesticides and its effects
on various biological parameters of two spotied
spider mite Terranyehus wrricae Koch (Acari:
Tetranychdiae) on sweet pepper, Capsicum
annum. Jowrnal of Entomological Research,
34(3):195-202.

Papers presented in symposia/ seminar/
workshops

International

ITHR

Ganga Visalashy, P. N. and Krishnamoorthy, A. 2010.
Comparative field efficacy of various
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entomopathogenic fungi against Thrips tabact:
Prospects for Organic Production of Onion in
India. 28" International Horticultural Congress,
Lisbon-Portugal, 22-27 August 2010.

Ganga Visalakshy, P, N. 2010. Status of Biological
control of Parthenium hysterophorus by
Zygogramma  bicoloraia in India.lst 10BC
International Workshop on Biological Control
and Management of Parthenium lhysterophorus
Nairboi, Kenva, 1-3.10.20]0, Kenva.

YSPUH & F

Usha Chauhan, Gupta, . R. and Sharma. A. 2010.
Management of two spotted spider mile,
Tetranvehus urticae Koch on Carnation with the
help of biopesticides and predator Neoseiufis
longispinosus  Evans (Acari: Phylosciidac).
Paper presented in XITT International Congress
of Acarology at Recife-PE, Brazil, August, 23-
27,2010.

Usha Chauhan. 2010. Predators of the plant feeding
mite, Terranyehus cinngharinus Boisdual in
Solan, Himachal Pradesh. India. Audio-Video
presented in X1l [nternational Congress of
Acarology at Reaife-PE; Brazil, August,
23-27,2010.

Usha Chauhan, 2010. Mass rearing of Neosefulus
fongispinosus (Evans) (Acari:Phytoseiidag)
under field and laboratory conditions in
Himachal Pradesh in India. Paper presented at
AMROC 12" Workshop at Vienna International
Centre, Vienna, Austria from 19-22 Ocrober
20140,

National
NBII

Ankita Gupta, Ballal. C. R. and Rabindra, R. 1. 2010,
Role of women in biodiversity in different
agroecosvstems. [n: National Seminar on
Gender and biodiversity organized by DRWA &
UNDP, National Biodiversity Authorily,
Chennai, Bhubaneshwar 28" -29" | Dec, 2010.
pp. 12-14.

Ballal, C. R. and Bakthavatsalam, N. 2010. Physical
and chemical atiributes of host plants in tri-
trophic interactions. During 34" Annual
Conference of the Ethological Society of
India and National Conference — Colloquium
on Ethology from organism down to
Ethobiomolecule (ECEODE 2010} 16 - I8

i ]ﬂ‘#



December, 2010, p-10-11. Abstract Book,
GApp.

Gupta, T. and Ballal, C. R. 2011. Ficld evaluation of
an anthocorid predator Blaptostethus pallescens
Poppius against Thrips tabaci Lindeman on
onion, In National Symposium on Alliums:
Curreni Scenario and Emerging Trends, 12 to
14" March, 2011, Organised by Indian Society of
Alliums, Directorate of Onion and Garlic
Research, Pune,p. 233,

Sriram, S. and R. Rajeshwari, R , 2010, Bio-control
potential of selected chitinase producing isolates
of Trichoderma virens. Accepted for Poster
presentation at “Molecudar Approaches  for
Management of [Fungal Diseuses of Crop
Planis " held during 27-30 December, 2010,

Sriram, S.. Savitha, M. J and Sharma, Y. 2010.
Oligonueleotide-barcode based identification of
native Trchoderma isolates antagonistic to
cumin wilt pathogen Fusarinm oxysporum f.sp.
Cuminis. Accepted for Poster presentation at

“Malecular Approaches for Management of

Fungal Diseases of Crop Plants” held during
27-30 December, 2010,

Ramanujam. B.. Bhasha, H., Vinaya, H.,
Rangeshwaran, R and Sriram, S. 2010. Mass
production and formulation of promising yeast
antagonists of chilli anthracnose pathogen,
Colletotrichum capsici. Oral Presentation made
al “Molecular Approaches for Management of
Fungal Diseases of Crop Plants™ held during
27-30 December, 2010.

Ramanujam, B., Vinaya, H.. Bhasha, H.,
Rangeshwaran, R. and Sriram, 8. 2010.
Screening ol bacterial and yeast isolates against
chilli anthracnose pathogen, Colfetotvichum
capsici by fruil bioassay. Poster presentation at
“Malecular Approaches for Management af
Fungal Diseases of Crop Plants " held during 27-
30 December. 2010,

Ramanujam, B.. Srinivasa, N., 8. Sriram. 8§ and
Rangeshwaran, R. 2010, Evaluation of fungal
and bacterial antagonists against Alfernaria
blight of  tomato, Poster presentation at
“Molecular Approaches for Management of
Fungal Diseases of Crop Plamts” held during
27-30 December, 2010,

Yamada, K., Bindu, K., Nasreem, A., Nasset, M.
Ballal, C. B. And Poorami, J. 2010. The flower
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bugs found in agro-ecosystems of Southern India
{Heteroptera Anthocoridae). Presented at the
Fourth Quinguennial Meeting of the
International Heteropterists Society, July 12-12,
2010 in Tianjin, China,

AAU-A

Jani, I. 1., Patel, A. D., Patel, B. A. and Korat, D. M.
2010. “Evaluation of biocontrol agents, organic
amendments and chemicals against Hetrodera
cajani infecting pigeonpea” Paper presenied at
session 4 on Disease Management of 32 Annual
Conference 7 Symposium on [nnovations in
Plant Pathology research & Human resource
Development organized by Junagadh
Agricultural University, Junagadh & Indian
Society of Mycology & Plant Pathology on
November 24026, 2010.

Tani, J. 1. 2011, Intimidation level of resistance against
genetically modified insect resistant cotton;
Indian perspective. Lead paper presented at
National seminar on “Pest Management through
Transgenesis in Agroecosystem” organized by
Dept. of Entomology, MPUAT, Udaipur during
February 25-26, 2011,

Parvez Noushad and J. J. Jani. 2011, Suceess avenue
of modern trends of crop production in India:
Nine years of Bt cotton. paper presented at
National seminar on “"Pest Management through
Transgenesis in Agroecosystem” organized by
Dept. of Entomology, MPUAT. Udaipur during
February 25-26,2011,

Patel Ankit  and Jani, J. ], 2011, Present Indian
regulatory system and approaches for netically
modified crops. Paper presented at National
seminar on “Pest Management through
Transgenesis in Agroecosystem’” organized by
Dept. of Entomology, MPUAT. Udaipur during
February 25-26. 2011,

Patel, B, H.. Nikam, N. D. and Korat D. M. 2010.
Biology of cotton mealybug, Phenacoccus
solenopsis Tinsley {Hemiptera:Pseudococcidae)
in laboratory. A paper presented in National
Conference on Plant Protection in Agriculiure
through Eco-friendly Technigues and Traditional
Farming Practices organized by Department of
Entomelogy, Agri. Res. Station, Jaipur
(Rajasthan) under the aegis of Entomological
Research Association. Udaipur on February 18-
20,2010,
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Patel, B, H., Patel, H. M., Patel, B. K. and Korat D.
M.2010, Seasonal abundance and extent of
parasitism due to Aenasits bambawalei Haya on
cotton mealy bug in middle Gujarat, A paper
presented in National Confernce on paradigm
shift in cotton research and eultivation organized
at Surat by NAU. Navsari during 19 w0 21,
October2010.

Patel, B. H., Patel, H. M., Solanki, R. F. and Korat, D.
M. 2011, “Impact of cropping patterns on some
predatory fauna of inscct pests infesting #7
cotton”. paper presented at National seminar on
“Pest Management through Transgenesis in
Agroecosystem” organized by Dept. of
Entomology, MPUAT, Udaipur during February
25-26,2011.

Patel, C. S., Jani, J. J. and Parckh, V. B, 2011,
Diversity of the 25K FP - gene amongst four wild
type Indian geographic isolates of Helicoverpa
armigera nucleopolyhedrovirus. Paper
presented at National seminar on “Pest
Management through Transgenesis in
Agroecosysiem” organized by Depl. of
Entomology, MPUAT, Udaipur during February
25-26.2011.

Patel, H. M., Patel, B. H.. Solanki R. F, and Korat, D.
M. 2011, Demonstration of crop diversity in
suppression ol insect pests infesting B¢ cotton.
Paper presented at National seminar on “Pest
Management through Transgenesis in
Agroecosystem” organized by Dept. of
Entomology. MPUAT, Udaipur during February
25-26, 2011

Pathak Lenna and Jani. J. J. 2011, Tmpact of
genetically modified crops (GMC) on native soil
microorganisms. Paper presented at National
seminar on Pest Management through
Transgenesis in Agroecosystem” organized by
Dept. of Entomology, MPUAT, Udaipur during
February 25-26, 2011,

Solanki. R. F.. Patel, B. H., Patel H. M. and Koral. D.
M. 2011, Extent of parasitism due to denasius
bambawalei Hayat on mealy bug infesting B¢
cotton. Paper presented at National seminar on
“Pest Management through Transgenesis in
Agroecosystem” organized by Dept. of
Entomology, MPUAT. Udaipur during February
25-26.2011.
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CPCRI

Anithakumari, P. And Chandrika Mohan 2010,
Biocontrol of rhinoceros beetle in coconut-
participatory adaptationof low input
multiplication of Metarhizium anisopliae Tungus
and bridging adoption gap. Paper presented in
International Conference on  Coconul
Biodiversity for prosperity, CPCRI. Kasaragod
25-28 October 2010, p181-182.

Chandrika Mohan, Josephrajkumar. A. and Rajan, P,
2010. Biological methods of pest management in
coconut pp 21-101 In; International Conference
on Cocomut Biodiversity for Prosperiny (Eds.)
George V. Thomas, D. Balasimha, V.
Krishnakumar, A. Jerard and R, Bhat, Central
Plantation Crops Research Institute, Kasaragod,
25-28, October, 201 0.

Chandrika Mohan, Rajan, . and Nair, C.P.R. 2010,
Natural enemy complex associated with coconut
eriophyid mite, Acerta guerreronis Keifer. Oral
presentation in International Conference on
Coconut Biodiversity for Prosperity, Central
Plantation Crops Research Institute, Kasaragod,
25-28, October, 2010,p 124,

Rajan, P., Josephrajkumar, A, Chandrika Mohan and
Subaharan, K. 2010. Emerging pests of coconut
in India. Posier presentation in International
Conference on Coconul Biodiversity for
Prosperity. Central Plantation Crops Research
Institute, Kasaragod, 25-28, October, 2010, p
134,

Sneha Soman and Chandrika Mohan, 2010,
Compatibility of Metarhizium anisopliae
(Metsch.) Sorokin with some chemical and
botanical pesticides used in coconut pest

management, Paster presentation in XY
PLACROSYM, RRII, Kottayam, December 7-
10,2010, p1935-196.

ITHR

Gianga Visalashy, P N. and Krishnamoorthy, A. 2011,
Relative field efficacy of entomopathogens
against Theips tabaei. Paper presented in
National Symposivm on Alliums emerging trends
held by Society for Alliums at Pune from 12-14
March. 2011.

Krishnamoorthy, A, 2010. Biologieal Control of
whitefly, Paper presented during one day group
meeting on Management of whiteflies in
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agricultural and Horticultural crops, Held at
[IHR, Bangalore, 1 7 May, 2010,

MPRYV

Chandele, A. G., Nakat, R. V., Pokharkar, D. 8.,
Tamboli, N. D. and Dhane A. 5. 2011. Invasion
of papaya mealybug, Paracoccus marginalus W
& G (Hemtiptera: Pseudococeidae) and its
natural enemies in Maharashtra, Paper presented
in the lnternational Conference on Biodiversity
and its Conservarion'held at Modern College of
Arts, Science and Commerce, Pune on 28-30.,
January 2011,

Nakat. R. V., Pokharkar, D. S., Dhane, A. 5. and
Tamboli, N. D. 2010. Biocontrol impact of
Acerophagus papavee N & S on papaya
mealybug. Paracoceus marginains W & G in
Pune region of Maharashtra. Paper presented in
‘Wational consullation on strategies for
development and  conservation of  imported
parasitoies of pupcyva mealvbug' held at NBAIL,
Bangalore on 30" October 2010,

Chandele, A. G.. Nakat, R. V., Pokharkar, D. §.,
Tamboli, N. D. and Dhane, A, S, 2010. Status of
papava mealybug, Parqcoccus marginetus W &
(i (Hemiptera: Pseudococcidae) in Maharashtra.
Paper presented in ‘Natfonal consultation on
strategies for development and conservation of
imported parasitoids of papava mealybug' held
at NBAIL Bangalore on 30" October 201{%

PAU

Joshi, N, Jana, S. and Virk, J. S. 2010. Effect of
Baciltus  thuringiensis isolates at different
concentrations of spore crystal toxin complex on
lapval mortality of H. armigera In National
symposium on “Perspective and Challenges of
Integrated Pest Management for Sustainable
Agriculture” held at YSPUH&F, Nauni ( Solan) ,
from November 19-21, 2010, Abstract No 540,
Page 174,

Jashi, N.. Kaur, R. and Virk, J. §. 2010. Efficacy of
fungal 1solates for management of Spodoptera
fitura (Fabricius). In third Biopesticide
Conference held at CCC, HAU Hisar from
20-22, October, 2010. Abstract No PP-21, Page
1539-60.

Kaur, R, Joshi, N., Virk, J. 8. and Sharma, S. 2010.
Evaluation of biocontrol technologies for the
management of foliar diseases and fiuit borer

¥

incidence in tomato. In National Symposium on
Perspectives and Challenges of Integrated Pest
Managemeni for Sustainuble Agriculture,
November 19-21.2010, Dr Y S Parmar
University of Horticulture & Forestry, Nauni,
Salan, Himachal Pardesh. Abstract No. 6.19,
Page 202.

Kaur, R. and Virk, J. S. 2010, Comparetive field
efficacy of Arrhenotokous and Thelyvtokous
populations of Trichogranma pretiosum Riley
against the tomato fruil borer Helicoverpa
arntigera (Hubner). In third Biopesiicide
Conference held at CCC. HALU Hisar from
20-22. October, 2010, Abstract No PP-3, Page
123-24.

Virk, L. 8, Aulakh, C, 8., Kaur, R., Joshi, N. and
Shama. S. 2010, Evaluation of egg parasitoids
Trichogranmma chilonis Ishit and T° japeonicum
Ashmead for the management of leaf-folder and
stem borer on organie and inorganic hasmadi
rice. In Narional Symposium on Perspectives and
Challenges of Integrated Pest Management for
Sustainable  Agricufture, November 19-21,
2010, DrY S Parmar University of Horticulture
& Forestry, Nauni, Selan, Himachal Pardesh.
Abstract No. 3,29, Page 96.

Virk, J. S and Dhawan, A. K. 2011.Possible impact of
climate changes on arthropod natural enemies- A
prediction. In International Conference on
“Preparing Agriculture for Climate Change”
held at Punjab Agricultural University Ludhiana,
6-8 February, 2011, pp. 224-25 (Abst).

Virk, 1. 8., Joshi, N., Kaur, R, Sharmal, 8. and Mahal,
M. 8. 2010. Field demonstration of the
cffectiveness of Trichogramma chilonis Ishii
against Chilo auriciliusy Dudgeon in Punjab. In
third Biopesticide Conference held at CCC,
AU Hisar from 20-22, October, 2010, Abstract
No PP-4, Page 125-26.

Virk, J, 8. and Joshi, N, 2011 . Microbes as bio control
agents for the management of bee wax moths. In:
Experience exchange workshop on “Prospecis
and promotion of apiculiure for augmenting hive
& crop productivity” held at Punjab Agricultural
University Ludhiana, Feb. 23-24, 2011 pp 232-
33 (Abst).

. ). 5. Kaur, R. and Sharma, 8. 2011, Role of
parasitoids in the management of bee wax morh
species. [n: Honey Festival-cum-Experience
Exchange Wolishop on Prospects and Promotion

Virk
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of Apiculture for Augmenting Hive & Crop
Productivity. 22-24 February, 2011, PALL,
Ludhiana. Abstract No. 4.9, Page 235-236.

TNAU

Kalyanasundaram, M., Sivakumar, S..
Karuppuchamy, P. and Samiyappan, R. 2010.
Ecofriendly management of mango nut weevil
Sternochetns mangiferae (Fabricus) using red
ant Qecophylla smaragding. Paper presented in
the National conference on Flant protection in
Agriculture through Eco-friendly  Technigues
and Traditional farming practices, organized by
the: Entomological Research Association,
Udaipur held between 18 and 20 February 2010,

YSPUH & F

Kumar Ajay, Sharma, PL. and Gupta, P. R, 2010,
Laboratory evaluation of local isolate of
Nomuraca rileyi (Farlow) Samson against
Spodoprera litura  (Fabricius) (Noctuidae:
Lepidoptera). Paper presented at National

Symposium on “Perspectives and Challenges of

Integrated Pest Management jor Sustainable
Agriculture " organized by Indian Society of
Pest Management and Economic Zoology at Dr
Y.S. Parmar University of Horticulture and
Forestry, Solan, November 19-21, 2010,

Usha Chauhan and Bakshi, A, K. 2010, Natural
enemies of the greenhouse whitefly.
Triafewrades vaporariorum (Westwood) in mid-
hill regions of Himachal Pradesh. Paper
presented in National Sympesium on
“Perspectives and Challenges of Integrated
Pest Management for Sustainable Agriculture”
organized by Indian Society of Pest
Management and Economiv Zoology at Dr Y5,
Parmar University of Horticulture and Forestry.
Solan, November 19-21,2010.

Book chapter/ Scientific reviews
NBAII

Rai, A.B., Shivalingaswamy. T. M., Satpathy. 5.,
Pandey, K. K. and Rai, M. 2010, Enmerging
trends and strategies for the management of
pests and diseases in vegetable crops. 1IVR,
Varanasi. 216pp.

Shivalingaswamy, T. M., Satpathy, S and Rai, A.B.
2010. Recent Advances in Management of
Insect Pests of Vegetables Crops In: Sustainable

crop protection strategies, (Eds.) H.R. Sardana,
0O.M. Bambawale and D. Prasad, Vol.2, Daya
Publishing House, New Delhi, B19pp

Sreerama Kumar, P and Leena Singh. 2010,
Comprehending the potential of non-host-
specilic acarophilic fungal species in the control
of Tetranvchus wriicae, {n: Abstract Book,
Thiricenth fniernational Congress of Acarolgy,
August 23-27, 2010, Recife-PE, Brazil, p. 266
(Abstract No. 4923,

Sreerama Kumar, P. and Lecna Singh. 2010,
Microbial natural enemies of mites, pp. 173-181.
Advances in Agricultural Acarology.
Compendium, ICAR-Sponsored Summer
School Advances in Agricultural Acarology, 08-
28 October 2010 (Eds Srinivasa, N., Mallik, B.
and Chinnamade Gowda, C.). All-India Network
Project (Agricultural Acarology) & Department
of Agricultural Entomology, University of
Agricultural Sciences, Bangalore,

Veenakumari, K., Prashanth Mohanraj, Srivastava, R.
C.and Verma, S. K. 2009, “dndaman Nicobar
Dweep samooh Ke Tilivaan”.  Central
Agricultural Research Institute, Port Blair,
Andaman and Nicobar islands, India p. viii+186.

AAU-J

Barkataky, R. N., Basit, A. and Hazarika, L. K. 2010,
Water fvacinth weevil: An appropriate bio-
control ageni. Lap Lambert Academic Publisher
AG & CoK.G. Germany, 72 pP.

CPCRI

Chandrika  Mohan, 2010, Biological contral of
rhinoceros beetle using Orycetes rhinoceros virus.
P 100-110. fn: Harnessing the potential of
Biopesticides against pests and diseases: ity
implications in sustainable crop profection.
November 9-29, 2010, TNAU, Coimbatore

Chandrika Mohan, Rajan, P. and Josephrajkumar. A
2010. Strategies to manage black headed
caterpillar infestation in coconut, In: fn a
Nutshell: Essays on Cocomt (Ed.) CV Ananda
Bose, Coconut Development Board. Kera
Bhavan, Kochi 185-190p.

Josephrajkumar, A., Rajan, P. and Chandrika Mohan
2010. Scale insects, mealybugs and whiteflies of
coconut palm and their management. In: /an a
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Nutshell: Essays on Coconut (Ed.) C. V. Ananda
Bose, Coconut Development Board, Kera
Bhavan. Kochi, 199-206 p.

Nair, C. P. R.. Rajan, P. Chandrika Mohan and
Josephrajkumar. A. 2019. Rhinoceros beetle and
Red palm weevil-two major pests of coconut
palm in India. In: /n a Nutshell: Essays on
Coconut (Ed)y CV. Ananda Bose, Coconut
Development Board. Kera Bhavan, Kochi
pP.178-184.

Rajan, P. Chandrika Mohan and losephrajkumar, A.
2010, Coconut eriophyid mite, Aceria
guerreroniy Keifer. In: fin a Nutshell: Essavs on
Cocomet (Ed.) CV Ananda Bose, Coconut
Development Board, Kera Bhavan, Kochi. 191-
198 p.

TNAU

Jevarani, S., Karuppuchamy P and Sathiah, N.2010,
Characterization of geographical isolates of
Helicoverpa  armigera  Nucleopolyhedrovirus
(HaNPV} In “Non chemical Insect Pest
Management” (Eds: Dr. S, lgnacimuthu and
B.V.David} Elite Publishing House Pwt. Ltd.
New Delhi. P 116-122.

Kalyanasundaram, M., P.Karuppuchamy. M.Kannan
and M.Suganthi. 2010, Diphe aphidivera
(Meyrick), a potential bicagent for the
management of sugarcane woolliy aphid. In
“Non chemical Insect Pest Management™
(Eds: Dr. S [gnacimuthu and B.V.David)
Elite Publishing House Pvt. Ltd, New Delhi.
Pl64-168.

Popular articles/ Technical/ Extension/
Bulletins/ Reports

NBAII

Shylesha, A. N., Joshi, S.. Rabindra, R. J. and
Bhumannavar, B.S. 2010, Classical biological
control of the papaya mealybug, Technical
Folder, National Bureau of Agriculturally
Important Insects, Bangalore, 4 pp.

Shylesha, A. N.. Joshi, §., Rabindra, R. J. and
Bhumannavar, B.S. 2010, Classical biological
control of the papaya mealybug. Technical
Folder (In Bengali Language), National Bureau
of Agriculturally Important Insects, Bangalore.
dpp.
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AAU-T

Basit, A. 2010. Su-songhoto Padhatire Kit Patanga
Nityantran, Dainik Janambhumi 17 July, 2010,
(Regional language)

Saikia, D. K. 2010. Sak Pasaleer Kit Patangar Aru
Rugar Samanbit Nivantan Bibastha, March,
20110, {Regional language)

Saikia, D. K.and Basit, A, 2011, Jaibik Padhatire Kit
Patanga Nivantranor Byabostha. Asomiya
Khobor {Regional Language)

KAU

Lyla, K. R. and Manichellappan. 2011,
Mealvmoottakkethire mithrakeedangal Kerala
Karshakan Januay 2011, Published by Farm
Information Beureau, Kerala, pp.38-39.

Lyla, K. R. 2011, AICRP on Biological Control of
Crop Pests and Weeds, Vellanikkara, Kerala
Extension Bulletin,

Lyla, K. R. 2011, Jaivecka Roga Keeda Niyanthrana
upadhikalum upayogikkenda reethikalum
(Malayalam)

Lyla, K. R. and Manichellappan. 2011. Papaya
mealymoottayude Jaiveekanivanthranam
(Malavalam)

MPKYV

Pokharkar, D. S, and Nakat, R. V. 2010. Mass
praduction technique of Cryptolaemus
montroyzieri. a predator of mealy bug.
Dirakshavartia, June, 2010, pP. 10-11.

Pokharkar, D. S., Nakat. R. V.. Jadhav, §. S., Tamboli,
N. D. and Dhane, A. 5. 2010, New record of
Papaya mealy bug in Pune region in news papers
'Daily SAKAL' and'AGRO-WON' on 4" August,
2010.

Pokharkar, I. S.. Nakat, R. V., Jadhav. 8. S., Tamboli.
N. D, and Dhane, A. S. 2010, New record of
papaya mealybug parasitoid, Acerophagus
papavae in' AGRO-WON'on 31" August 2010.

Pokharkar, D. 8. and Nakat, R. V. 2010. Management
of msect pests in grape orchards using biocontrol
agents. Drakshavruita, Golden Jubilee seminar-
2010t af MRDBS, Pune held on September 26-27,
2010, pp. 93-97.

Dr. Pokharkar, D. 5. 2010, New record of Papaya
mealy bug in Pune region in news paper [ndian
Expresy on 3" September, 2010,
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Dr. Pokharkar, D. 8. 2010. Management of mealy
bugs in grape with natural enemies in AGRO-
OWN dated, 10" October 20110,

D, Pokharkar, D. S, 2010. Mitra kitakane wachavali
papavachi bagh (The bicagents saved the
papaya orchards from the ravages of mealy
bugs) published in AGRO-WON dated 14"

| December 2010

Pokharkar, D. 8., Nakat, R. V., Tamboli, N, D. and
Dhane, A. S. 2011. Control of mealy bugs in
custard apple orchard. Bhusawangrdhan, 3(10):
29-31.

Nakat, R. V. and Tamboli, N. D. 2011. Lowering of
Betelvine. Bhusawardhan, 3(10): 26-28.
Dhane, A. §., Tamboli. N. D. and Nakat, R. V. 2011,

Integrated pest management of aphids.
Bhusawanardhan, 3(12): 21-25.

Nakat, R. V., Tamboli, N, D. and Dhane. A. 8. 2011,
Biointensive pest management of mealy bugs.
Bhusawanardhan, 3(12): 26-30.

PAU

Aggarwal, N., Jindal, J. and Brar, D. 8, 2011. Pest
management in spring maize for higher yield.
Progressive Farming, 47(2): 8-10.

Aggarwal, N, Jlindal, |, and Brar, 8. .PS.2011. Bahar
ruti makki: Vadh jhar lye kire makudian di
rokhtham. Changi Kheti47(2): 14-16.

Aggarwal, N, and Jindal, J. 2010. Makki de kwality
beej utpadan Iye paudh surakhia de visesh

NATIINAL BUREAL OF AGRITULTURALLY IMPORTANT INSECTS

dhang, Training Manual, Directorate of
Extension education. Pp. 18-21.

TNAU

A pamphlet in Tamil on papaya mealy bug
management was prepared and distributed to the
farmers and extension functionaries.

A brochure Tamil on papaya mealy bug management
through parasitoids was prepared and distributed
1o the farmers and extension functionaries.

CPCRI

Anithakumari. P. and Chandrika Mohan 2010, Green
fungus against black beetle. Kerala Karshalkan,
56(1):20-23.

Chandrika Mohan and Anithakumari, P. 2010. Women
friendly biocontrol methods for management of
rhinoceros beetle - a practical note
(Malayalam). Information booklet No 3710,
CPCRI(RS) Kayamkulam.

Chandrika Mohan, Rajan, P. and Anithakumari. P.
2010. Farm level production of green
muscarding fungus for the management of
rhinoceros beetle. Extension booklet, CPCRI,
Regional Station, 8p.

Chandrika Mohan and Josephrajkumar, A. 2010.
Black headed caterpillar of coconut- Training
on fechnological updates. 10-12 November,
2010,29p.



e

12. LIST OF APPROVED ONGOING PROJECTS /

EXPERIMENTS

1. Basic research

National Bureau of Agriculturally Important
Insects

1.

(R

=

Cataloguing of insect fauna of India, with
emphasis on mimor orders

Biosystematics of Trichogramma and
Trichogrammaitoidea

Introduction and studies on natural enemies
of some new exotic insect pests and weeds

Biodiversity of oophagous parasitoids with
special reference to Scelionidae
(Hymenopiera)

Biodiversity of cconomically important
Indian Microgastrinae (Braconidae)
supported by molecular phylogenetic
studies

Development of production protocols and
evaluation of anthocond predators

Biodiversity of aphids, coccids and their
natural enemies

Polymorphism in pheromone reception in
Helicoverpa armigera

Influence of elevated levels of carbon di
oxide on the tritrophic interactions in some
crops

Semiochemicals for the management of
coleopteran pests

Formulations of pheromones of important
borer and other crop pests and kairomaones
for natural enemies using nanotechnology
Afttractants for natural enemies of rice pests
for use in the conservation of natural
enemies

Studies on bee pollinators in crop-
ecosystems with special reference to pulses
and oilseed crops

22.

24.

(]
L

In situ conservation of natural enemies and
pollinators in pigeon pea and sunflower
ccosystems

Isolation, identification and characterization
of endosymbionts of trichogrammatids and
their role on the fitness attributes

Studies on molecular characterization and
identification of endosymbionts of
chrysopid predators and their role on the
biological attributes

Studies on Trichogramma brassicae and
Cotesia plutellae interaction with their host
incabbage ecosystem

Molecular characterization of Indian
coccinellids

Phytophagous mites as a source of microbes
for harnessing in pest management

Interactions of microbial control agents m
diverse soil types

Standardization of solid state fermentation
conditions and development of prototypes
with semi-automation for the mass
production of Trichoderma spp.,
Metarvhizium  anisopliae and Beauwveria
hassiana

Management of bacterial wilts of tomato
land brinjal caused by Ralstonia
solanacearum through Bacillus spp.
Fvaluation of fungal pathogens on Aphis
craccivora in cowpea and Bemisia tabaci in
tomatoand capsicum

Isolation, characterization and toxicity of
indigenous Bacillus thuringtensis strains
against lepidopterous pests

Bio-intensive management of root-knot
nematode and /Fusarium disease complex in
tomato and okrausing PGPR

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS
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26. Mass production and exploitation of
entomopathogenic nematodes against white
grubs from diverse habitats

27. MNematode-derived fungi and bacteria for
exploitation in agriculture

28, Database on entomopathogenic nematodes
AICRP on Biological Control

1. Biodiversity of biocontrol agents from
various agro-ecological zones

Trichogramma — all centres

Chivsoperia — All centres

Goandozus and Braconid species (KAU, ANGRATL

CPCRIL TNAU, OUAT. AAU-I)

Cryptedaemons — All centres (except SKUAS & T)

Spiders — All eentres

Insect-derived EPNs — All centres

Soil samples for isolation of antagonistic organisms

— All centres

Anthocorids — All centres

Bio-diversity of insect pests and their natural enemies
inhorticultural ecosystems (YSPUH & F)

1. Biological suppression of pests and
diseases in field

Plant diseases and nematodes

1. In vigro screemng of available isolates of
antagomists for their tolerance to abiotic stresses
(i.e. cold, drought, salinity) and their
performance under rain-fed conditions of hills
and plains (normal soils) (GBPUAT)

2. Field evaluation of promising strains under rain-
fed conditions (GBPUAKT)

3. Field validation of biocontral technologies
(GBPUA&T)

4. Introduction of new antagonists in a consortium

formulation of biocontrol and  biofertilizer

agents (GBPUAAT)

Impact assessment of biocontrol technologies

transferred 1o the farmers of Uttarakhand

through ATCRP on Biological control

(GBPUA&KT)

6. Biological contrel of post-harvest fruit rot in
Mango land papaya using yeasts (GBPUA & T,
AAL-A,PALD

W

fad

A Y

Biological Suppression of Sugarcane
Pests

Demonstration on the use of T, chilonis
(temperature tolerant strain) against early shoot
borer (PAULCCSHALU)

To study the influence of plant siructural
complexity on the behavior of T chilonis (SBI)

To standardize group rearing of the host for mass
productionof GV of C. infiescatellus (SBI)

To collect GV 1selates from different factory
zones and assess the virulence of GV isolates on
Chilo infuscatellus (SB1)

Evaluation of Metarhizium amisopliae against
termites (11SR)

Termite control with Entomopathogenic
Nematodes (I1SR, PAU, NBAILI)

Biological Suppression of Cotton Pests
Monitoring the hiodiversity and outbreaks of
imvasive mealybugs and their natural enemies
on horticultural/ field/ medicinal land aromatic
crops (MPKV, TNAU, AAU-A. ANGRAU,
PAL)

Biological Suppression Of Tobacco Pests

Effect of water quality on the performance of
B..K and entomopathogenic fungi, iz
Nomuraea rilevi and Beawveria bassiana
against S, lnera | Ho armigera in tobacoo
(CTRD

Comparative study on performance of
different isolates of H. armigera NPV from
coastal A. P,

Studies on the performance of 8. bassiana
and Pseudomonas fluorescens as endophytic
microbes in suppression of tobacco stem
horer Scrobipalpa heliopa (CTRI)

Development of software and field manuals
foridentification and utilization of bicagents
for alternative cropping systems to lobacco
(CTRD)

. Biological Suppression Rice Pests

Preliminary evaluation/ screening of EPN
against YSB, striped borer and leaf folder in rice
(KAU, GBPUAT. AAU-J, PAU. CAU, QUAT)

==
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VII.

Survey for the identification of potential natural
enemies of the gundhi bug. Leptocorisa sp.
(KAU, AAU-L PAU, CAU NAU, TNALU)
Studies on Granulosis virus of rice leaf folder.
Chaphalocrocts medinalis (KAU)

Evaluation of different microbial formulations
for the management of rice panicle mite,
Stenotarsonenius spinkit (ANGRALU, NALT)

Large-scale demonstration of [PM for rice pests
and diseases inthe larmer's field (OUAT)
Efficacy of pheromone mediated auto-
confusion technology against rice yellow stem
borer, Scirpophaga incertulas

Biological Suppression of Pests of Maize

Demonstration of biological control of
maize stem borer, Chilo partellus using
Trichogramma chilonis and Cotesis flavipes
(INKVV)

VIII. Biological Suppression of Pulse Crop

ra

Pests

Influence of crop habitat diversity on
biodiversity of pests of pigeonpea and their
natural enemies (TNAU, ANGRAU. AAU-A &
INKWVV)

Impact of bio-suppression of /1. armigera on the
incidence of other lepidopteran ped borer
species of pigeonpea (AAU-A, INKVV)
Microbial control of H armigera and Adisura
atkinsoni on Dalichaos lablab (ANGRAL)
Fixing economic threshold level for NPV
application for the control of Helicoverpa
armigera on chickpea (PALD

VIII. Biological Suppression of Oilseed Crop

Pests
Evaluation of BIPM package for castor pests
(ANGRAU)
Laboratory evaluation of Trichogrammatids
against castor capsule borer (ANGRALU)
Biological suppression of Spodoptera litura
and Lroletcon carthami m non spiny safflower
vareties (ANGRAU)
Biological control of groundnut leaf miner
(TNAL)

oA,

LA

IX.

-4

b

La

XIL

[

2pina

Evaluation of entomophagous pathogens
against pests defoliators infesting soybean
(INKVV)

Preliminary screening of EPN against
Spodoptera linra in soybean (INKVV, NRC
soybean)

Biological Suppression of Coconut

Large area demonstration of integrated
biocontrol technology against Oryetes
rhingceros (CPCRI)

Studies on natural enemies of red palm weevil
(CPCRIy

Biological Suppression of Pests in
Tropical Fruits

Large scale field evaluation of Metarhizium
anisoplice against mango hoppers { TNAU)

Biological Suppression of Pests of
Temperate Fruits
Survey for identification of suitable natural
enemies of codling moth (SKUAS & T -8)
Field evaluation of Trichegramma
embryophagum against the codling moth,
Cydia pomonelia onapple (SKUAS&T-5)
Studies on the predators of phytophagous mites
onapple and beans (YSPUH&F)
Laboratory evaluation of some bioagents
against the root borer Dorvsthernes hugelii as
pestofapple (YSPUH&F)
Biological control of phytophagous mites on
apple/ beans/rose (YSPUH&F)

Biological Suppression of Pests of
Vegetable Crops
Preliminary field evaluation of thelytokous
Trichogramma pretiosum against Helicoverpa
armigera of tomato (YSPUH & F, MPKY,
PALL OUAT, CAU,MPUAT. IITHR. TNALU)

Demonstration of biological control of
DBM and other lepidopteran pests on
cabbage (IIHR, PAU)

Survey tor parasitoids of Liviomyza trifolif, the
serpentine leal miner oftomato (YSPUH & F)
Developing biointensive package for the pests
of colecrops (YSPUH & F)

=
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5. Biological control of cowpea aphid (KALU)

6. Demonstration of biocontrol based IPM module
against pests of cauliflower (CALTY

7. Validation of bio-control based 1PM for
important pests of tomato (CALT)

8. Farmer participatory demonstration of bio-
control based [PM for important pests of brinjal
{(CAU.OUAT.ITHR)

9. Biological control of cabbage aphids
(Brevicoryae brassicae) (SKUAST-S)

10.  Ewaluation of PDBC Bt strains (PDBCBTI and

PDBCBT2) against Plutella xviostella and
Helicoverpaaraigera (TNAU, PAU AAU-A)

XII1. Biclogical Suppression of Pests of Seed
Spices

l. Evaluation of different bicagents against
cumin aphid (MPUAT. NRC Seed spices,
NBAIl, CAZRI Jodhpur)

2. Evaluation of biocontrol agents against

cumin wilt (MPUAT™)

XIV. Biological Control of Tea Mosquito Bug
Survey for the natural enemies of fea
mosquitobug Guava (ITHR, TNALD). Cashew
(TNAU), Tea(KAU)

XV. Biological Control of Mealybugs
I. Monitoring hiodiversity and out breaks for

invasive mealybugs on horticultural crops

(TIHR)

Biological control of cotton mealybug

(Phenacoceus solenapsis) (ANGRAU,

TNAU, AAU-A, MPKYV, PALD

3. Biological control of papaya mealybug,
Paracaceus marginatus (TNAU, ITHR)

4, Standardization of mass production
technique for papaya mealybug parasitoid
Cladiscodes sacchari (TNALY)

5. Evaluation of ciccinellid predators against
papaya mealybug (TNAL)

6. Evaluation of some biocontrol agents for the
control of brinjal mealybug, Coccidohyvstrix
insolitus (OUAT)

X V1. Biological Suppression of White Grubs
1. Biological control of scarabaeids (Brahmina

cariagcea) in potatoe (YSPUH & F in
collaboration with HPEKV, Palampur)

rJ
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2. Biological suppression of scarabaeids infesting
groundnut (MPLAT)

XVIL Biological Control of Termites

1. Augmentation of microbes for biological
suppression of termite in wheat (MPUAT, RAU,
Bikaner, RARS. Durgapur. Station trial to be
conducted and to be included in AICRP white

arubs)
XVIIL. Biological Suppression of Pests in
Polyhouses
I.  Biological management of root-knot nematodes

infesting tomato and carnation in polyhouses
(AAU-A — tomato; MPKYV, Pune- Camation;
NBAIl tosupply the inputs)

2. Evaluation of anthocorid predator,
Blaptosiethus pallescens against spider mites
in polyhouses (All centres with polyhouses)
(New & ongoing KAU, MPKV) + All
centres of AINP- Acarology except KAU and
USPUH & F)

3. Evaluation of biological control agents against
sap sucking pests of ornamentals under
polyhouse conditions (all centres with
polyhouses)

4. Evaluation of hiological control agents against
mites in carnation under polyhouse conditions
(TNAU ) with AINP (Acarology)

5 Biocontrol of greenhouse whiteflies (GHWEF)
on beans/ cucumber/ rose under polyhouse
conditions (YSPUH & F)

XIX. Biological Suppression of Storage Pests

. Evaluation of anthocorid predators against
storage pests in rice (TNAU, MPKV,
ANGRAU, PALD)

XX. Biological Suppression of Weeds

1. Biocontrol of Chromelaena odorata
utilizing Cecidochares connexa by
inoculative release (KAU, AALU-T)

Enabling Large Scale Adoption of
Proven Biocontrol Technologies

1. Rice (AAU-J, KAU, PAU, NCIPM)
2. Brinjal (ITHR)
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3.  Sugarcane i Cryetes rhinpceros management using

i, Demonstration of biocontrol for the suppression Metar ""_‘z’“'f’ aniosopliae var. major and
of Plassey borer, Chilo tumidicostalis using bacutovirus in Andhra Pradesh (ANGRAL)

Trichogramma chilonls and Cotesia flavipes  XXI1  Surveillance and monitoring for the

Qi) mealybugs (All centres except
. Use of Tricl‘hogrmirma ?'!iilom's temperature- SKUAST-S, Srinagar)

tolerant strain (TTS) against early shoot borer.

Chilo infuscatellus (PAU) XXIII Survey for the spread of the pest, base line
iii. Use of ITrichegramma chilonis for the data on the mealybug and natural

suppression of the stalk borer Chilo auricilius enemies, mass production and release of

(PALY imported parasiteids, establishment,
iv. Use of Trichogramma japonicum for the C""“""‘“’w“' ﬂf_'fl1'mPf’°l ’Sﬁfﬁ'—‘mf“i-

suppression of top borer (Scirpophuga (TNAL, h“‘l’v"\_N(JR—’\L'-MFK‘ (Pume),

excerptalis)of sugarcane Tripura University, Agartala)

XXIV Biological control of nematodes in

4. Coconut pomegranate (MPKV (Pune), AAU
L Surveillance and need-based control of (Amnandy, NBAII to supply the inputs

coconut lef caterpillar. Opisina arenosella in
Kerala, Tamilnadu and Andhra Pradesh
(CPCRI, KAU, TNAU, ANGRAL)
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13. CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGY

NBAII
@ Quality testing of several biopesticides
e EAG and GC-MS analysis for samples received from various organizations
® Bioassay of Bt proteins against lepidopteran pests

® Mass production and supply of trichogrammatids and coccinellids for biological control of various
pests

e Mass production and supply of Tiichoderma, Pseudomonas. ete for management of plant diseases

e Mass production and large scale supply of host insects like Corcyra cephalonica, Spedoptera litura,
Helicoverpa armigera tor research and commercial units

e Mass production and supply of Goniozus nephantidis and Cardiastethus exiguus tor the biological
control of Opising arerosella on coconul

et L] === e ———— e
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14. MEETINGS
MADE

XIVth Research Advisory Committee Meeting
held from 18-19 June, 2010

The fourteenth Research Advisory Committee
Meeting was held in the conference hall of National
Bureau of Agriculturally Important Insects (NBAII),
Bangalore from 18-19 June 2010 under the
chairmanship of Dr. A. N, Mukhopadhyay. The other
members who attended the meeting were D D) L
Patel; Dr. C. A. Viraktamath: Dr. C. Manoharachary;
Dr. T. P. Rajendran ADG (PP) and Dr. R. 1
Rabindra

Dr. R. J. Rabindra, Director, NBAII welcomed
the Chairman and the Members of the RAC and
briefed them about the activities of the newly formed
Bureau and detailed as to how the existing research
projects were re-oriented to the mandate of NBAIL He
made a brief presentation of salient findings of all the
ingtitute projects for the year 2009-2010 and also
listed the new projects initiated.

Dr. A. N, Mukhopadhyay, the Chairman of the
RAC in his opening remarks indicated that the 21
Century 15 “The Century for Environment™ He
emphasized that conservation of bioresources is the
order of the day. In this context the role of plant
protection scientists is highly important in managing
the pests (discases, nematodes, insects, mites ete.)
aftacking our crops in a sustainable way through
conservation of biocontrol agents, honey bees and
pollinators. Increasing food production has certam
limitatrons as the cultivable land is decreasing. so he
stressed the need for reducing the food losses in the
field and in storage. If the plant protection scientists
can reduce by 35-40% food loss we can not only save
Rs, 40,000 to 50,000 crore, but also make it available
for national consumption. Further he stressed that our
agricultural produets have w meet the international
standards or else our export consignments will be
rejected as it happened in the case of tea consignment
which was rejected due to high dicofol residues and
grapes consignment rejected due to high bavistin
residues. He told that we have to focus on a few pests

HELD AND
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SIGNIFICANT DECISION

of national importance and come out with suitable
sustainable technology to manage them. Simply
patenting several technologies has no meaning if
these technologies are not commercialized. The
seientists should focus on the development of such
technologics which can be commercialized.

The RAC took note of the action taken report
presented by Dr. B. 8. Bhumannavar, Member-
Secretary on various recommendations during the
thirteenth RAC heldon 26-27 June, 2009,

The scientists incharge ol the three divisions
made detailed presentations on the progress of work
during the year 2009- 10 under the different projects,

The RAC appreciated the progress made in the
different research programmes during the year 2009-
10 and noted with high level of satisfaction that the
setentists have been facilitated with the state of the art
equipment, farm facilities with net house, poly house
and field facilities to carryout their research
programmes. The bureau has also made a reasonably
good attempt to reorient the focus of research as per
mandate as reflected by the good progress made in the
area of exploiting the biodiversity.

The RAC made the following
recommendations:

1. Organizing winter school for 5 consecutive years
on biodiversity of insects, mites and related
Arthropod genetic resources (TMRA) for
capacity building for NARS on biosystematics
and biodiversity.

=]

Develop a National Exploration Plan  for
collection of IMRA in specific ccosystems
including biodiversity hot spots and a master
plan may be prepared for preparation of
digtribution maps of IMRA genetic resources of
economic importance.

3. Development of good museums through the
network programs of biosystematics with
funding under the X1 plan period.

RS
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The RAC also
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To meet the mandated requirements of NBAII,
capacity building of suitable scientist may be
taken up in a phased manner 1o initiate taxonomic
research work in different insect groups like,
Coleoptera, Lepidoptera, Diptera. Hemiptera
and Orthoptera in which no taxonomic expertise
is available in India. A master plan for the next 10
years in this regard has to be prepared for
submission to the council.

The NBAII in consultation with NCIPM may
draft a note on the current status of
manufacturing and marketing processes of
microbial biocentrol agents towards fruitful
implementation of TPM.

Successful technologies developed and
evaluated in multi location experiments may be
commercialized as per ICAR norms.

An interface meeting with seed industry may be
organized at the institute to sensitise the industry
about scope of seed treatment with antagonists
for securing good plant stand in erop production.

Biological control in poly house for the
sustainable management of pests, diseases and
nematodes has © be encouraged through the
AICRP net work to facilitate large scale adoption
by the growers.

made the following

ohservations for the consideration of the
scientists of NBAIIL.

The nano-formulation of insect pheromones
should be tested in the field for their persistence.
The newly developed polymer for impregnation
of methyl eugenol can be field-tested for its
persistence in comparison with the presently
available cardboard impregnation method.

Anagvrus kamali can be collected from different
agro-ecosystems of India and sereened for their
efficacy for suppressing Maconellicoccus
mealybug.

Biodegradable alternate materials may  be
identified in the place of sponge as a carrier for
mass production of fungal antagonists.
Paecilomyees  lacinus isolates available at
various locations in India can be collected and
tested against root-knot nematode to identify a
virulent strain which will be tolerant to abiotic
stress,
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The timing of application of EPN formulations
for the management of early instars of white
grubs ofarecanut has to be standardized.

Metabolities of Xenorhabdus and Photorhabdus
bacteria as well as those of the EPN should be
tried for control of plant parasitic nematodes.
Fungal pathogens found to be promising agamst
the sucking pests particularly white flies. may be
evaluated in the field/poly house.

NBAII has large collections of biocontrol agents
representing Trichoderma, Metarhizium,
Beauveria, Paeeilomyces. endophylic bacteria
(Pseudomonas, Bacillus) and few others. It is
suggested to take up their strain differentiation.
testing their efficacy through proper dosage/
concentration under laboratory conditions.
polyhouse and at field site, production of viable
and effective inoculums through solid state
fermentation, determination of quality, shelf life
and performance under different conditions and
commercialization.

Germplasm conservation, Genebank and DNA
barcades, inventorization and database may be

taken up by NBAIL
Genomics and nano-technology to be

strengthened.

B. General observations:

Efforts should be made fo brng qualified
taxonomists from NARS system into the NBAIL
fold to enhance the biosystematics and faupa
studies.

Since NBAIT is very young, it is necessary to
bring out visibility and this can be done through
publications of hand books with good colour
photographs in various areas of insect taxonomy.
cither books or soft copies also to be uploaded in
the website,

A good document may be brought out on the
suceess stories of the erstwhile PDBC,

The national mandate of harnessing the
biodiversity of insects, mites and related
arthropods  resources 1s enormous and the
present strength ol scientist, technical,
administrative and supporting  stalf needs
consideration for strengthening in a phased
manner during the X11 plan period.
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XV Research Advisory Committee Meeting
held on 15.2.2011

The XV meeting of the Rescarch Advisory
Committee (RAC) of the National Bureau of
Agriculturally Important Insects (NBAIT) was held on
1522011 under the chairmanship of Dr. B.
Senapathi. The other members who attended the
meeting were Dr. T, P. Rajendran. ADG (PP), Dr. B. V.
David; Dr. R. K. Jain; Dr, 8, K. Gupta; Dr. H. K. Bajaj
and Dr. R. ]. Rabindra,

Dr. R, I Rabindra, Director of the NBAI
welecomed the chairman and members of the RAC and
briefed RAC on the focus of the 15" meeting of the
RAC convened with the specific objective of
reviewing the achievements made so far during the X1
plan and examining the projections for the X1 plan,

Dr. T. P. Rajendran, Asst. Director General (Plam
Protection), Indian Couneil of Agricultural Research,
emphasized the need for integration of rescarch
programmes of the NBAIL with the engoing
programme of the ICAR as well as the National
Agricultural Research System,

The Chairman in his remarks traced the growth
the PDBC into NBAIL While complimenting the
scientists of the NBAII for their contributions like the
suceessful biological control for sugarcane woolly
aphid and the papaya meaybug as well as
commercialization's of formulations of antagonists,
the chairman pointed out the strengths and
weaknesses as well as the future road map for the
bureau in the 12" plan. Emphasis has to be given for
holistic management of pest complexes (e.g.
pigeonpea pest complex), enhancing biocontrol under
climate change, exploiting spider biodiversity,
enhancing the efficacy of biocontrol organisms
through genctic improvement, understanding the
diversity and role of pollinators and soil microbial
diversity and performance of biocontrol agents. The
necessity to develop linkages with other institutions
working on biocontrol agents, honeybees and
pollinators, lac insects and other agriculturally
important insects and other arthropods in the National
Agricultural Research System was emphasized.
Responding to the action taken report, the
RAC pointed out the following points:

a) The draft not eon the current status of

manufacturing and marketing of microbual
biocontrol agents should be expedited.

g
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b) The number of biocontrol agents out of the
inset germplasm maintained should be
indicated.

¢) There should be a clear projection on the
functional integration of the insect
hiosystematic net work project with the
NBAII programme.

Then presentations were made theme-wise on the
achievements of the XI plan. The salient
achievements were presented and then the XII plan
projects with expected output and anticipated
outcame were presented by the scientists them-wise.
These projections were discussed by the members of
the RAC and it was suggested to incorporate the
following aspects in the XII plan projections.

General Recommendations

1. For strengthening the research programs of the
NBAIIL the following research areas are needed
tobe added during XI1 plan period.
a) Acarology
b) Pollination forincreased productivity
¢) Soil arthropods for soil health
Additional man power of scientists, technician
and supporting staff along with necessary
infrastructure need to be sanctioned during the
X1 plan period.

]

Strengthening of functional linkages with the
national and international institutions

3. Capacity building for scientists of the Bureau in
hoth national and international institutions

4, Establishment of insect museum

Specific Recommendations (in addition fo the
division-wise projections presented and
modified)

.  Division of Biosystematics, Biodiversity and

Bio-safety

a) Identification of biosystematics studies ona
few selected families/genera and
strengthening of identification services,

b) Biodiversity ol pollinators, their
conservation and utilization in protected
cultivation of high priced cross pollinated
vegetables

b2

Division of Bio-research, conservation and

utilization
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a)  Exploration, intreduction, and
standardization of mass multiplication
and release procedure of exotic natural
enemies of those pests. diseases and
weeds which are not effeetively managed
by indigenous natural enemies.

b)  While collecting the germplasm of
insects, related arthropods of
agriculturally importance, microbial
bigeontrol agents including EPN and
entomophilic nematodes should be
covered.

3. Division of Genomics and Bioinformatics

a) Whole genome sequencing may be done
only for Chrysoperla zastrowi silleni and
Plutella

b) Exploitation of endosymbionts for
enhancing fimess attributes and tolerance to
pesticide and high temperature in natural
enemies

¢} Molecular characterization and
development of DNA barcode for
agriculturally important NES. pests and
pollinators.

d) Proteomic analysis in Apis cerana indica
and thrips vector-virus interaetion,

Institute Research Council Meeting held on 11" and
13" Augustand 22-23 Seprember, 2010

The institute Research Council Meeting of the
NBAII Bangalore was held on 11 & 13 August, and
22 & 23 September, 2010 under the Chairmanship of
Dr. R. J. Rabindra, Director, NBAIL,

Dr. R, J. Rabindra, Director and Chairman of
the IRC welcomed all the scientists and inforied that
the comtents in the annual report for 2009-10 were
well appreciated by ADG (PP). Since the planning
commission is putling more pressure on the eouncil
for more outcome oriented ouiputs, the scientists
should bring visibility in their achievements. In the
changed scenario of NBAIL scientist can modify and
re-orient their research as per the mandate of the
NBAIL It was suggested that before presenting the
RPF-1 for the new projects, the scientists should
present their RPF-T within the division and with the
sugpested modifications, they can present in the IRC
Meeting.
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The scientists presented the report on the targets
achieved for the pertod 01-04-2009 16 31-03-2010and
also technical programme for 2010-11. After detailed
discussions on the presentations on the achievements
as per the targets given in their respective projects
follewing points emerged as recommendations for the
on-going projects.
®  Good progress has been made in the Cataloguing

project
@ Progress in the project on biosystematics of
Trichogramma is satisTactory

@ The progress in the project on biodiversity of
oophagous parasitoids was as per target. The
name of Dr. 1. Poorani, Co-P1 may be deleted as
there is no role m the project

® The progress made in the project for the
introduction of papaya mealybug parasitoids is
appreciable, Efforts should be made to introduce
additional biocontrol agents of parthenium like
seed feeding weevil, Smicronyr letndentus and
stem borer. Caramenta. Efforts could be made to
introduce  Heteropsylla  spinulosa TFor the
biological control of Mimosa diplotricha. Re-
distribution of stem gall fly of Chromolaena can
be taken up through AICRP centres.

# The project on production protocols and
evaluation of anthocorids is extended for two
more years for completing the field and
laboratory studies by releasing the anihocorids
and to quantify bio-diversity. Dr. Prashanth
Mohanraj name can be deleted from this project
as he has no specific role. An exploratory project
on cryopreservation of embryos of insects has to
e fonmulated.

®  Good progress has been made in the project on
biodiversity of aphids, coccids and their natural
enemies,

® No progress has been made in the project on

influence of elevated levels of carbon di-oxide.
The scientists have to gear up action plan in their
work.

® The kairomonal diversity component has to be
studied. Role of kairomonal perception in /.
armigera can also be studied, (midterm
correction). Since in the earlier projects no
output leading to outcome was seen, special care
and action should bestowed for a elear outcome.



®  The project on attractants for matural enemies of
rice pests is extended for two yearstill 31.3.2012
te cnable the Pl to complete the development of
attractant chemical formulation which can be
used for attracting parasitoids and predators of
pests of rice for conservation.

® The traps of ITHR and PCI for fruit fly can be
tested for studying the field persistence with
nano-fibre formulation.

®  Experimentsto measure the role of pollinators in
enhancing the vield of pulse crops have to be
designed.

® The achievements in the project on molecular
characterization of inter and intra specific
varialion in trichogrammatids are very good.
Trichogramma chilanis produced by a
biocontrol laboratory (preferably Mandya lab.)
can be studied for the wolbachia trangmission,
The scientist should submit the RPE- 1l along a
separate page giving the out-put, out-come and
the future road map.

® (Good progress has been made on molecular
characterization of Indian coceinellids

® Validation of mite fungal pathogens against
citrus rustmite has to be done,

® The project on  Bacillus thuringiensis s
extended upto 31.11.2010 and the scientist has
to complete all the pending items of research
and submit the RPF [l A commercializaable
virulent isolates of Brshould be the cutcome,

@ Pot culture studies for survival in soil with
improved methodology of surface sterilization
of seed. seedling and irrigation water ¢ic to be
done. The Devikulam isolate of Bactllus sp. can
be taken up for formulation aspects along with
its species identification.

® Good progress has been made on solid siate
formulation of Trichoderma spp. Work on semi
automation mayv be hastened.

® Scientists who presented their RPF-I for the new
projects should modify the technical
programme as per discussion and re-submit the
same tor approval,

General recommendations

1. The components of the format for generating
pass port data on insect germplasm has to be

T T L L G
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developed (Dr. Prashanth Mohan Raj
—Trichogrammatids; Ms. Gandhi Gracy-
Coccinellids; Dr. T. Venkatesan-Chrysoperla)

2. The genctic diversity of different populations of
Anagyruy kamali can be studied agamst the
meallybug, Maconellicoceus hirsutus to record
relative performance. (D1 Sunil Joshi)

The new revised names of insects should not be
printed in the Institutes annual report and other
publications till the taxonomic papers mvolving
the new name are published. (TDC).

==

4. All the scientists were advised to focus their
research projecls to eénable generation of
product/ process! technologies which will be
absorbed hy stake holders and particularly
farmers.

i

An analysis of the outcome of resecarch projects
during the past 20 years has to be initiated.
{Action: PME Cell).

Institute Management Committee Meetings

The XIX IMC meeting was held on 28" July,
2010 at NBAII under the chairmanship of Dr. R. J.
Rabindra, Director. The other members who attended
the meeting were D, K. Prabhudas, Dr. K. P. Jayanth,
Mr. 8. Bilgrami and Dr. D. Sundararaju. The
presentation on the following topic was made o the
IMC members.

“Strategic plans for classical biological control
of the papaya mealybug Paracoccus marginatus " by
Dr. A, N. Shylesha

Abstract: The papava mealybug, Paracoccus
marginatys Williams and  Granara de Willink
{Hemiplera: Pseudococcidae), is a polyphagus insect
and a pest of various tropical fruits, vegetables, and
ornamental plants. Its host range ircludes Carica
papava  Citrus spp. Persea americana (avocado},
Solanum mefongena (eggplant), Hibiscus spp
Plumeria spp. Acalvpha spp and more than 12 weed
hosts, [ was first described by Williams and Granara
de Willink (1992} and re described by Miller and
Miller (2002}, P margingtus was originally reported
from the neo tropical regions in Belize, Costa Rica,
Guatemala, and Mexico, in the Republic of Palau in
2003 (Muniappan et al. 2006, Walker et al. 2006) and
from Hawaii In 2004, on papaya. plumerna, hibiscus,
and Jatropha spp. L. (Heu et al. 2007). The pest was
recorded in India during 2007 from Coumbatore and
has spread to mostof the southern states.
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The papava mealybug (Paracoccus
marginatus) is currently causing substantial damage
in Tamil Nadu, Karnataka and Kerala and has become
established on various fruit and vegetable crops.
Mulberry being one of the important hosts, the pest is
threatening sericulture industry in India. Papaya
mealy bug atlacks the foliage and fruits of different
crops , causing severe damage to crops, fruits and
vegetables. Many of the chemicals tested were found
to be ineffective on this pest and were not cost
effective. Biological control of £ marginaius has
been found to be effective in many of the countries
like Guam, Palau, Srilanka and Hawai.

Looking into the importance of the pest and
cffectiveness of biocontrol agents in containing this
pest, we have introduced all the three species of the
Papaya mealybug parasitoids Viz., Acerophagus
papayae, dnagyrus loecki, and Pseudleptomastic
mexicana for the management and are currently being
studied in guarantine laboratory at NBAIL Hebbal,
Bengaluru.

The IMC recommended the following:

The IMC appreciated the efforts taken by the
NBAII to import the parasitoids for the management
ofthe papaya mealybug,

To send a reminder on the completion of
quarantine building and get the audit para dropped.

The IMC appreciated the action taken on the
commercialization of technologies and to drop this
objection.

The IMC suggested that the audit para on
encapsulation machine- unfruitful expenditure of Rs,
29,88 lakhs may be pursued with the ICAR,

The IMC ratifies the Composition of committee
for assessment of technical stail under Category 11
and 111

The IMC approved the importation of the
following equipments under plan funds of less than
Rs, 5.00 lakh category:

1. | Stereozoom microscope ;|2 Nos

2. | Image anlyser I No. | Rs. 3.00

3. | Rotary evaporator I No. | Rs.3.00
The IMC recommends the substitution of

equipment listed at 1} and 2) below with Flash
Chromatography with Detector in view of

Jjustification furnished by the Institute. Further, there

15 no additional liability of funds due to substitution of
the equipment.

The IMC approved the proposal for purchase of
34 Nos. of desktop computers in lieu of the field data
recorder.

The IMC reconumended for the purchase of 20
Nos. of file storage cabinets for record room

IMC appraved the proposal for the purchase of
below items under the category of less than Rs.5.00
lakh approved in the EFC of the XI plan as it is not
exceeding the total sanctioned amount in the EFC.

Substitution foritem now proposed

L s 5 Zal

Flash chromatography with detector

)il GC fraction collector

MATIIMAL BUREAU OF AGRICULTURALLY IMPOATANT IRSECTS



1. | Malaise Traps 0.55
2. | Distillation unit 1.50
3. | Refrigerator (6 Nos.) 2.00
4. | Portable Carbondioxide Monitor 0.50
5. Platform scale 0.075
6. | Balance 0.325
7. | Stereozoom microscope 4.90
8. | AC foraris cell 0.25
9. | Miscellaneous lab fixtures 0.73
10.| Rotor 0.90
11.| Balance weighing 0.35
12.| Powerpack 0.86
13.| Gel Rock 0.19
14.| Electronic pipetie 1.00
15.| Multichannel pipette 1.00
16.| Dot blot 0.80
17.| Copier-cum-scanner 0.125
18.| Insect setting box & cabinets 0.90
19.| DSLR Camera (accessory) 1.00
20.| Microwave ovens (4 Nos.) (.95
21.| UPS 1.5 KVA (23 Nos) 4.99

TOTAL 23.895

The committee recommended for the
construction of Repository Lab and Insectaries Lab at
Attur Farm and advised to follow the codal
formalities.

The IMC approved the proposal of engaging
Dr. P. V. Mahalakshmi and Dr. Vishwanath Patil as
authorized medical attendants for a further period of
one year.

L]

e

XX IMC Meeting

The XX IMC meeting was held on 6" September,
2010 under the chairmanship of Dr. R. 1. Rabindra,
Director. The other member sho attended the meeting
were Dr. S. Prabhukumar, Dr, K. Prabhudas. Dr. K. P.
Jayanth, Dr, Sundararaju.

Update on the quarantine screening for the three
imported parasitoids of papaya mealybug P
marginaies was presented before the IMC, Seven
species of locally available mealybugs were tested for
host specificity and all the available natural enemies
and productive insects were screened for safety. The
results indicated that the parasitoids did not accept
them as hosts nor inflicted any parasite related injury
to them. The study reports are submitted to PPA for
release permit.

The IMC recommended the following:

® The IMC appreciated the dropping of audit
paraon quarantine lab. by C & AG.

@® The IMC suggested that the audit para
Encapsulation Machine may be pursued with
the ICAR.

@ The IMC approved the proposal of purchase
ofthe OTC atacostof Rs.29.36 lakh.

@ The IMC approved for the proposal of
conversion of stafTrest room to the Reception
Room to be constructed in the NBAII campus
at Hebbal.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

AR
ANUAL TEFORT ——

123 e



W

om—— i, FEF] E— e

|24

X

15. PARTICIPATION OF SCIENTISTS IN CONFERENCES,
MEETINGS, WORKSHOPS, SYMPOSIA, ETC. IN

INDIA AND ABROAD

INTERNATIONAL
NBAII
Dr. N. Bakthavatsalam attended

@ [nternational seminar on IPM held at Xaviers
College, Palayamkottai during 22-25"
February, 2011 and presented a paper on
“Semiochemicals for the management of
pests. what next?”

Dr. Prashant Mohanraj attended

@ International Symposium on IPM' held at
Palayvamicottai, Tamil Nadu from 23 -25
February, 2011 and presented a paper on
Advances in biosystematics of
Trichogrammea and  Trichogrammatoidea
(Hymenoptera: Trichogrammatidae) in India,
By Nagaraja, H., Prashanth Mohanraj and
Jalali, 8. K., 2010,

NATIONAL
NBAIlI
Dr. N. Bakthavatsalam attended

e National seminar on Invasive Pests with
particular reference to Luprops tristis, a
nuisance pest of Kerala held at Calicut
during 17-18" February 2011land presented
key note address on “Invasive pests of
agricultural importance and their
management through classical biological
control”

Ms. Gandhi Gracy attended
e National Symposium on “Silver Jubilee of
Bioinformatics in India-(DBT BTIsNet)”
Pondicherry University, Pondicherry on
2.02.201L
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Dr. J. Poorani attended

Dr. K.

Attended the National Consullation on Agro-
biodiversity held at NASC, New Delhi, on
May 26-27 2010, acted as rapporteur for two
sessions and helped in drafting the
recommendations.

Attended the National Consultation on
strategies for deployment and conservation of
imported parasitoids of papaya mealy bug on
30" October, 2010 at NBAII, Bangalore.

Srinivas murthy attended

National Consultation on  strategies for
deplovment and conservation of imported
parasitoids of papava mealy bug on 307
Octaber, 2010 at NBATL, Bangalore.
Brainstroming Meet on Application of Bio-
informatics on Insects and their Resources ar
NBAIL on 9" August. 2010,

Meeting on finalising package for Black
headed Caterpillar infestation in coconut on
27.1.2011 at Lal Bagh, Bangalore, organised
by the Directorate of Horticulture, Bangalore,
Sensitisation workshop on coconut  leaf
beetle Brontispa longissima  on 20"
September 2010 at NBAII, Rangalore
(Venue: IVRI, Bangalore)

Consortium  Implementation  Committee
meeting of the NAIP project “Effect of
abiotic stresses on the natural enemies of crop
pests: Trichogramma. Chrysoperla,
Trichoderma, Pseudomonas and mechanism
of tolerance to these stresses™ held on 3"
April, 2010, 30" July, 2010 & 29" January,
2011,
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Thematic Annual Workshop 2011 of the
NAIP{Basic & Strategic Research in Frontier
Areas of Plant Science (NAIP component-4),
7-8"March, 2011 at I1IHR, Bangalore.

Dr. Rajkumar attended

National Consultation Meeting on Strategies
for Deployment of the Imported Parasitoids
of Papaya Mealy bug on 30" October, 2010 at
NBAII Bangalore

Dr.Ankita Gupta attended

National seminar on Gender & Biodiversity
organized by DRWA in collaboration with
UNDP. National Biodiversity Authority,
Chennai, on 28-29" December. 2010 at
DRWA, Bhubaneshwar and delivered a
lecture on the topic “Role ol women in
biodiversity in different agro-ecosytems”

Dr. T.M. Shivalingaswamy attended

Launch workshop of the National Fund for
BSFARA sponsored project on
“ldentification of nucleopolyhedrousvirus
(NPV) encoded proteins and small RNAs and
feasibility of their expression in plant to
control Helicoverpa armigera™ on 24.3.2011
al ICGEB, New Delhi.

Dr. D. Sundararajuattended

PLACROSYM XIX at Kottayam from 06-
12-2010 to 09-12-10 and made a oral
presentation of the paper entitled “Studies on
extentof pollination and fruit set in cashew™

Dr. M. Nagesh attended

e National Agricultural

3" National Conference on Biopesticides
Emerging trends 2010 and presented a lead
paper entitled “Bacterial toxins and their
potential in application in insect pest
management” by M. Nagesh, Seema Wahab,
Saleem Javeed and Rijo Joseph organized by
the Soctety of Biopesticides Sciences, India
and CCSHAU, Hisar, 20-22 November 2010,
Science Congress,
NBFGR, Lucknow and presented a paper on
“Enhancing soil antagonistic potential for the
control of rootgrubs (Coleoptera:
Scarabacidae) using entomopathogenic
nematodes: A field study in arecanut

g

AR

ecosystenm.

Dr. G. Sivakumar attended

Participated in the Group meeting of the
AICRF on Biocontrol of crop of crop pests
and weeds held at  Sher - e - Kashmir
umversity of Agriculture and technology,
Shalimar, Srinagar from 28.052010 to
29.05.2010.

Participated in Krishi Mela organized by
University of Agricultural Sciences,
Bangalore from 11" to 14" November. 2010

Attended national symposium held at ICAR
rescarch complex, Goa, from 4-5, March,
2011 and presented a paper titled
Characterization and screening of Bacillus
spp  against Ralstonia solanacearum
causing bacterial wilt of brinjal and tomato,
by Sivakumar G, Rangeswaran R, Sriram §
and Ramanujam B.2011.

Dr. Sunil Joshi attended

Participated in Krishi Mela organized by
University of Agricultural Sciences,
Bangalore from 11" to 14" November, 2010
Attended meeting on ‘National Consultation
Meeting on Strategics for Deployment of the
Imported Parasitoids of Papaya Mealybug' on
30" October. 2010

Dr. T. Venkatesan attended

Attended Annual group meet of all India
Coordinated Research project on biological
control of crop pests and weeds at Sher-e-
kashmir University of Agriculture &
Technology, Kashmir during 28-29" May,
2010,

Pr. Chandish. R, Ballal attended

ex——

One day consultation Meeting on Organic
Farming on 23" April 2010, at NASC New
Dethi.

National Consultation on  strategies for
deployment and conservation of imported
parasitoids of papaya mealybug held on 30"
October, 2010 at IVRI Auditorium, organised
by NBAII. Bangalore. Anchored the
Programme,

34" Annual Conference of the Ethological

125
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Society of India and National Conference —
Colloguium on Ethology from organism
down to Ethohiomaolecule (ECEOQODE 2010)
16 to |8 December, 2010 at Trivandrum

e National Symposium on “Alliums: Current
Scenario and Emerging trends”™ 12" to 14"
March, 2011 organised by Directorate of
Onion and Garlic Research, Rajgurunagar,
Pune held at Vaikunth Mehta National
Institute  of Co-operative Management,
University Road, Pune.

AAL-A
Dr. D. M. Korat attended

e A seminar on “Protection of plant varietics
and farmers' right act and seed industry”
organized by National Seed Association of
India, New Delhi, Anand Agricultural
University, Anand and Gujarat state seeds
producers Association, Ahmedabad on 7°
April, 2010,

e Joint Agricultural Research Council meeting
of State Agricultural University, Gujarat state
at Junagadh on 15" April, 2010.

@ National seminar on “production technology
marketing of acid-lime in India” organized by
Acid lime growers Association of India.
Pune, Gujarat Bagayal Vikas Parishad,
Anand, KVK, Ganpat University Kherva,
Mehsana, Dept of Horticulture, Govt, of
Gujarat Gandhinagar, National Horticulture
Mission, New Delhi and National
Horticultural Board, New Delhi during 7 to 9
September, 2010,

Patel, B, H atiended

e National Conference on Plant Protection in
Agriculture through Eco-friendly Techniques
and Traditional Farming Practices organized
by Department of Entomology, Agri. Res.
Station, Jaipur (Rajasthan) under the aegis of
Entomological Research Association,
Udaipur on February 18-20,2010.

e National seminar on Pest Management
through Transgenesis in Agroecosystem,
organized at MPUAT, Udaipur during
February 25-26,2011.
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Dr. Jani, J. ). attended

e National seminar on Pest Management
through Transgenesis in Agroecosvsten,
organized at MPUAT, Udaipur during
February 25-26, 2011, He presented a Lead
paper entitled, “Tntimidation level of
resistance against genetically modified insect
resistant cotton : Indian perspective” and
Chaired one session on lransgenies.

AAU-I
Dr. Basit, A, attended

e Awareness campaign cum training on
biological control of papaya mealy bug at
KVK. Kahikuchi, Guwahati on 24.01, 1 1.

e XVIII Biocontrol workers Group Meeting
held at Shere-c-Kashmir University of
Agriculture & Technology, Srinagar on 28-29
May,2010.

Dr. D. K. Saikia attended

® Awareness campaign cum iraining on
biological control of papaya mealy bug at
KVEK. Kahikuchi, Guwahation 24.01.11.

e XVII Biocontrol workers Group Meeting
held at Shere-e-Kashmir University
of Agriculture & Technology, Srinagar on
28-29 May,

ANGRAU
Dr. Rahman, 8. J. attended
® ZREAC meeting of the Southemn Telengana
Zone held at Zilla Parishad Office,
Mahboobnagar Dt. On 25 and 26 August.
Ms. Anitha, G. attended
o ZREAC meeting of the Southern Telengana
Zone held at Zilla Parishad Office,
Mahboobnagar Dt. On 235 and 26 August.,

CPCRI
Dr. Chandrika Mohan attended

e XIXAICRPworkshop on Bioconirol of crop
pests and weeds at Sher-e-Kashmir
University of Agriculural  Sciences and
Technology — Kashmir, Srinagar during 28-
29 May, 2010.
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International Conference on Coconut
Biodiversity for Prosperity, CPCRI,
Kasaragod during 25-28 October. 2010

Dr. Lyla, K. R.attended

MPKV

Training programme on mass production of
parsitoids of papaya mealy bug organized by
NBAIL Bangalore from 28-29, September.
2010.

XIX Biocontrol workers group meeting held
at Sher-e Kashmir University of Agriculture
and Technology, Shalimar, Kashmir on 28"
and 29" May, 2010,

National consultation of Strategies of

imported parasitoids of papaya mealy bug on
30-10-2010 organized by NBATT, Bangalore.

Dr. Pokharkar, D. S, attended

The Research Review Committee Meeting in
Plant Protection - Agril. Entomology and
Nematology held at MPKV, Rahuri on 20"
April 2010 and presented the research report
of the project.

63" Board of Studies Meeting in Agril,
Entomology and Nematology at the
Department of Entomology, MPKV, Rahuri
on 27" and 28" July 2010 and discussed Ph.
D. synopsis and ORWs of PG students.

A meeting for finalization of strategies on
management of papaya mealybug organized
by the Head, Dept. of Entomology, MPKV,
Rahuri at the Division of Entomology,
College of Agriculture, Pune on 23" and 24"
August, 2010.

Two days training programme for mass
production techniques of Acerophagus
papavae, a parasitoid of papaya mealybug at
NBAIIL Bangalore on 6" to 8" September,
2010.

the Golden Jubilee seminar-2010 on Grapes
organized by Maharashira State Grape
Growers Association, Pune on 26" and 27"
September, 2010,

Dr.R.Y.

66" Board of Studies Meeting in Agricultural
Entomology including Sericulture. Zoology
and Nematology held at Biocontrol lab.,
Department of Entomology, MPKYV, Rahuri
on 24" February 2011 and discussed Ph. D.
synupsis and ORWs of M. Sc. (Agri.)
students.

The Research Programme Planning Meeting
in Agricultural Entomology and Nematology
for 2011-12 on 25" February 2011 organized
by the Head, Department of Entomology.
MPKV, Rahuri at Biocontrol Lab. and
presented as well as discussed the technical
programme of AICRPon Biocontrol.

The Sub-Jury for the first ever Mahindra
Sammdhi India Agriculture Award 2011 on
19" January 2011 and scrutinized 90
applications.

Nakat attended

A Research Review Committee Meeting in
Plant Protection - Agricultural Entomology
and Nematology held at MPKYV, Rahuri on
20" April 2010 and presented the research
report of the project.

Research Release Finding Committee
meeting at MPKV, Rahuri on 05/05/2010 and
presented the recommendation of cotton,

XIX Biocontrol Workers Group Meeting on
Biological control of crop pests and weeds at
Sher-e- Kashmir University of Agricultural
Sciences and Technology, Shalimar, Srinagar,
Kashmir on 28" and 29" May 2010 and
presented the report on Biological
suppression of storage pests.

A meeting for finalization of strategies on
management of papaya mealybug organized
by the Head, Dept. of Entomelogy, MPKY,
Rahuri at the Division of Entomology,
College of Agriculture, Pune on 23" and 24"
August, 2010,

Two days training programme for mass
production techniques of Acerophagus

papavae, a parasitoid of papaya mealybug at

NBAII, Bangalore on 6" to 8" September,
2010.
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National consultation on strategies for
development and conservation of imported
parasitoids of papaya mealybug' at NBAIL
Bangalore held on 30" October, 2010,

66" Board of Studies Meeting in Agricultural
Entomology including Sericuliure, Zoology
and Nematology held at Biocontrol lab.,
Department of Entomology, MPKYV, Rahuri
on 24" February 2011 and discussed Ph. D.
synopsis and ORWs of M. Se. (Agri.)
students.

the Research Programme Planning Meeting
in Agricultural Entomology and Nematology
for 2011-12 on 25" February 2011 organized
by the Head, Department of Entomology,
MPKY, Rahuri al Biocontrel Lab. and
presented as well as discussed the technical
programme of AICRP on Biocontrol.

Dr. Neelam Joshi attended

XIX Annual biocontrol workers group
meeting of AICRP on Biological Control of
Insect Pests and Weeds held at SKUAST-S at
Srinagar, on May 28-29, 20 14%

Rescarch and Extension Specialists
Woarkshop for Rahi crops August 19-20, 2010
at PAL!, Ludhiana.

Kivan Mela at PAU, Ludhiana on September
14-15,2010.

Research and Extension Specialists
Warkshop on Vegetable, Fruit and Flower
Crops (November 2-3,2010) at PAUL
Ludhiana.

National symposium on “Perspective and
Challenges of Integrated Pest Management
for Sustainable Agriculture™ held at
YSPUH&FE. Nauni ( Solan) . from November
19-21, 2010,

ANisan Mela at PAU, Ludhiang on March 17-
18,2011,

Honey festival cum workshop on prospects
and promotions of apiculture tor augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24, 2011.

Research and Extension Specialists
Workshop for Kharif crops February 14-15,
2011 at PAU, Ludhiana.

winter school on “Advances in Agricultural
Entomology™ held in Department of
Entomology, Punjab Agricultural University,
Ludhiana from 20" December, 2010 to 9"
January, 2011.

Dr. Aggarwal, N. attended

XIX Annual biccontrol workers group
meeting of AICRP on Biological Control of
Inscet Pests and Weeds held at SKUAST-S at
Srinagar, on May 28-29, 2014,

Rescarch and Extension Specialists
Workshop for Rabi crops August 19-20, 2010
at PALL Ludhiana.

Kisan Mela at PAU, Ludhiana on September
14-15,2010,

Research and Extension Specialists
Workshep on Vegetable, Fruit and Flower
Crops (November 2-3, 2010) at PAL,
Ludhiana.

Conference on “Biopesticides in Food and
Environment Security™ held at CCSHAU,
Hisar (October 20-22, 2010).

Kisan Mela at PAU, Ludhiana on March | 7-
18,2011,

Homey festival cum workshop on prospects
and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24, 2011,
Research and Extension Specialists
Workshop for Kharif crops February 14-13,
2011 at PAU, Ludhiana.

International Conference on “Preparing
Agriculture for Climate Change” held at
Punjab Agricultural University Ludhiana,
Feb, 6-8,2011.

Dr. Kaur, R. attended

®

XIX Annual biocontrol workers group
meeting of AICRP on Bielogical Control of
Insect Pests and Weeds held at SKUAST-S at
Srinagar, on May 28-29, 20110,

In libraray orientation programme held on
15" June 2010 at PAU, Ludhiana,
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e Research and Extension Specialists
Workshop for Rabi crops August 19-24_ 2010
at PAU, Ludhiana.

e Kisan Mela at PAU, Ludhiana on September
14-15,2010.

® Research and Extension Specialists
Workshop on Vegetable, Fruit and Flower
Crops (November 2-3,2010) at PAU.
Ludhiana.

@ National symposium on “Perspective and
Challenges of Integrated Pest Management
for Sustainable Agriculture” held at
YSPUH&F. Nauni { Solan). from November
19-21,2010.

e Nisan Mela at PAU, Ludhiana on March
17-18, 201 1.

e Honey festival cum workshop on prospects
and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24, 2011.

e Research and Extension Specialists
Workshop for Kharif crops February 14-15,
2011 at PAU, Ludhiana.

e winter school on “Advances in Agricultural
Entomology™ held in Department of
Entomology. Punjab Agricultural University.
Ludhiana from 20" December, 2010 to 9"
January, 2011.

Shri. Sharma, 8. attended

e XIX Annual biocontrol workers group
meeting of AICRFP on Biological Control of
Insect Pests and Weeds held at SKUAST-S at
Srinagar, on May 28-29, 20110,

@ Research and Extension Specialists
Workshop for Rabi crops August 19-20, 2010
at PAU, Ludhiana,

e Kisan Mela at PAU, Ludhiana on September
14-15,2010.

@ Research and Extension Specialists
Workshop on Vegetable, Fruit and Flower
Crops (November 2-3,2010) at PAU,
Ludhiana.

e Honey festival cum workshop on prospects
and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24_ 2011,
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e winter school on “Advances in Agricultural
Entomology™ held in Department of
Entomology, Punjab Agricultural University,
Ludhiana from 20" December, 2010 to 9"
Tanuary, 2011,

TNAU
Dr. Kalyanasunaram, M. attended
@ The training on Quality control of

biopesticides at NHIM. Hyderabad from
1842011 t029.4.2011.

YSPUH& F
Dr. Usha Chauhan attended

e XIX Biocontrol Workers' Group Meeting,
held by National Bureau of Agriculturally
Important [nsects, Bangalore on May28-29,
2010at SKUAT, Srinagar,

Dr. Sharma, P. L. attended

e XIX Biocontrol Workers' Group Meeting,
held by National Bureau of Agriculturally
Important Insects, Bangalore on May28-29,
2010at SKUAT, Srinagar.

SKUAS&T
Dr. Jamal Ahmad attended
e XIX Biocontrol workers Group Meeting at
SKUAST-K.
e 6"J &K Congress. held in the University of
Kashmir, from 2- 4, December, 2010,

e Three day's training Programme on
“Management of Honey bee Discases” from
29- 31" March' 2010, Organized by the
Division of Entomology.

e Scientific Advisory Committee (SAC) of
KVK, Srinagar, Suhma on 7th December’
2010.

® One day Work shop on Intellectual Property
Rights, on 26" February' 2010, organized by
the Directorate of Extension Education,
SKUAST-K.
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Group Meeting

NBAII conducted XIX Biocontrol Workers'
Group Meeting from 28-29 May, 2010 at
SKUAT, Srinagar.

Trainings conducted by NBAII

Mass production of Trichoderma sp..
Beauveria bassiana, Pseudomonas
Muorescens, Paectlomyces lilacinus and EPN
from2.8.2010t0 6.8.2010(2 persons)

Conducted a traming programme for the
“Parterns’ meet” under the project on
Bioinformatics on 9.8,2010 for 40 persosns
Mass production of pesticide tolerant strain
of Trichogranmma chilonis, baselime toxicity,
sereening of commonly used insecticides
From 25.10.2010 0 30.20. 2010 {1 person)
Mass production of Trichederma viridue,
Beawverta bassiana, Metarkizium anisoplice
from 29.11.201010 1.12.2010( ] person)
Conducted “Sensitization Training
programme on bioinformatics from §-12
November, 2010 (14 persons from ICAR and
SAUs)

Mass production of papaya mealy bug and its
introduced parasitoids from 6-29"
September, 2010, 28-30" October, 2010, 1-
2" November, 2010 (for 250 scientists.
subject matter specialists, extension officers
of ICAR, SAUs, KVKs, NGOs and CSRTT.
Mysore)

Management of papaya mealy bug and
deployment of introduced parasitoids on
30,10.2010 (for 200 scientists from [CAR,
SAUs, KVK, KFRI, CSRTI and NGOs and a
few farmers)

International Training programme on
“Biological control of Crop Pests and Weeds™
from 24.11.2010 to 7.12.2010 (for Mrs. Yi
Hui Wu from Miaoli Taiwan 36441, R.O.
China. Mr. Mohd. Desa Haji Hassim, from
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Malaysia and Mr. Abdulaziz Ali Darwish .
from Syria).

Conducted training on “Subject training on
insect bioinformatics™ under the
bioinformatics project from 7-17 February,
2011 for 15 persons.

Muass production of Psewdomonas
fluorescens, Beauveria bassiana,
Verticillium lecanii and Metarhizium
anisopliae  from 1432011 w 18.3.2011
(2 persons)

AAU, Anand

Two days training programme on “Plant
protection in horticultural crops' under the
auspice of National Horticulture Mission.
Govt, of India New Delhi inwhich 50 orchard
owners (progressive farmers) each of Baroda
(Dt. 14-15, September, 2010), Anand {Dt.28-
29 September, 2010) and Kheda (Dt. 27-28
December, 2010) district of middle Gujarat
were participated.

One day training programme on “‘Biological
control ol crop pests” in the month of
Tanuary-February, 201 1 for 40 farmers.

AAU, Johrat

Six traning programmes on Integrated pest
management with special reference to use of
bioagent/ biopesticides in vegetables, rice &
sugarcane for 274 fanmers,

Dr. D.K. Saikia

Dr. D.K.Saikia conducted an off - campus
training on “Production and use ol bio
pesticides and biocontrol agents™ at Samet,
Medziphema, Nagaland on 25-27
November2010.

L e e e e,
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CPCRI

KAU

MPKY

Conducted a special training programme on
“Technological Updates of Black headed
caterpillar of coconut” at CPCRI, Regional
Station, Kayangulam during November 10-
12,2010 for 10 officers from Department of
Horticulture, Karnataka (Tumkur) and
Department of Agriculture, Kerala (Course
Director: Chandrika Mohan).

Conducted training cum field demonstration
on Integrated management of rhinoceros
beetle involving the use of pheromone Lraps,
field release of beetles inoculated with
Oryetes rhinoceros virus, (reatment of
manure pits with Metarhizium anisoplige in
Edava panchayat. Trivandrum district on 22-
05-2010.

One day training programme was carried out
to the Scientists of Kerala Agricultural
University on mass production and release of
the parasitoids of papaya mealy bug on
01/02/2011.

One day training programme to the Farm
officers of different stations of Kerala
Agricultural University on mass production
and release of the parastioids of papaya mealy
bug on09/02/2011.

Five (raining programmes oOn oOn mass
production and release of the parasitoids of
papaya mealy bug to the farmers at different
KVK's.

Radio Talks

Dr. R. V. Nakat delivered radio talk on
'Control of mealybug on crop' on 02/02/2011
and broadeasted on 08/02/2011 on AIR,
Pune-centre.

Shri. A.S. Dhane delivered radio talk on
‘Integrated Pest Management of aphids' on
26/02/2011 and broadcasted on 27/02/2011
onAlR, Pune centre,

O ARpa

Television programme

Dr. D. 8. Pokharkar gave TV programme on
‘New record of Papaya mealy bug and its
parasitoid, Acerophagus papeyae m Pune
region’ and broadeasted on Star Mazha TV
Channel on 14/09/2010 and 28/09/2010.

Dr. D.S. Pokharkar gave TV programme on
'Biological control of parthenium weed by
Zvgogramma biocolorata’ and broadeasted
on Star Mazha TV channel on 01/9/20 10 and
27/09/2010,

MPUAT, Udaipur

TNAU

Organzed National seminar on “Pest
Management through Transgenesis in
Agroecosystem” during  February 25-26,
2011

Mass production of papaya mealy bug
parasitoids-Field release and evaluation
techniques to 75 entomologists from all
colleges, Research stations and KVKs from
TNAU

Biological control in fruit crops t 100
farmers of Dharmapuri District

Biological control in protected cultivation to
30 state dept. officialsat Ooty

Mass production of papaya mealy bug
parasitoids-Field release and evaluation
techniques to 20 scientists from IFGTB,
Coimbatore, 200 farmers functionorganized
by KVK, Gandhigram, Dindigul Dt., Senthil
papain officials, 80 farmers at Pochampalli,
Dharmapuri Dt., All KVK scientists of TNAU.,
Mass production of biocontrol agents- Field
release and evaluation techniques to 20
Scientists all over India during CAFT
programime

Biological control of mealybug in guavato 75
farmers at Ayakudi. Dindigul Dt.

Role of biocentrol in IPM to 80 officials
throughout India from Syngenta
Agrochemicals,

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

s
_muuﬁPPT =

131 e—



17. DISTINGUISHED VISITORS

Dr. 8. AYYAPPAN, Sceretary, DARE and Director General, Indian Council of Agricultural Research, (ICAR),
New Delhiinaugurated the Quarantine laboratory on 23th June, 2010

Dr. Mare Gilkey - USDA, US Embassy, New Delhi who Felivitated the importation of three papaya med ly bug
parasitoids from APHIS facility at Peurto Rico visited the quarantine facility at NBAII on 21.9.2010 where the
exotic parasitoids were being quarantined.

A Delegation from Royal Government of Bhutan consisting of Dr. Doe Doe, Programme Director. National plant
Protection Centre, Department of Agriculture, Semtokha, P.O.Box 670, Thimphu, Bhutan; Dr. Thinlay,
Advisor on Plant Protection, Dr. Karma Chophyll, Head, Weeds Science Division, Dr. Phuntsho Loday,
Entomologist, Dr. Karma Lhaden, Entomologist and Dr. M. B. Rai, Plant Protection Product Division visited
NBAIlon25,1.2011.

TS | 321# __]
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18. PERSONNEL

CAR

National Bureau of Agriculturally Important Insects, Bangalore

Dr. R. J. Rabindra

Dr. B. 8. Bhumannavar
Dr. D. Sundararaju

Dr. N, Bakthavatsalam
Dr. B. Ramanujam

Dr. Prashanth Mohanra)
Dr. (Ms.) Veena Kumari

Director

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Dr. T. Venkatesan

Dr. P. Sreerama Kumar
Dr. K. Srimivasa Murthy
Dr. S. Sriram

Dr. Sunil Joshi

Dr. R. Rangeshwaran
Dr. G. Sivakumar

ANNUAL REPORY
2000201

Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist

Dr. (Ms.} J. Poorani Principal Scientist Ms. M. Pratheepa Scientist (SS)
Dr. (Ms.) Chandish R. Ballal  Principal Scientist Dr. (Ms.) Deepa Bhagat Scientist (S8)
Dr. M. Nagesh Principal Scientist Ms. R. Gandhi Gracy Seienitiet

Dr. A. N. Shylesha Principal Scientist Dr. Ankita Gupta Scientist

Dr. 8. K. Jalali Principal Scientist Dr. Rajkumar Scientist
Central Tobacco Research Institute. Rajahmundry

Mr. S. Gunneswara Rao Scientist (SG)

Central Plantation Crops Research Institute, Regional Station, Kayangulam

Dr. (Ms,) Chandrika Mohan Senior Scientist

Indian Agricultural Research Institute, New Delhi
Dr. G. T. Gujar Principal Scientist

Indian Institute of Sugarcane Research, Lucknow
Dr. Arun Baitha Senior Scientist

Indian Institute of Horticultural Research, Bangalore

Dr. M. Mani Principal Scientist
Dr. A, Krishnamoorthy Principal Seientist
Dr. (Ms.) P. N. Ganga Visalakshy Senior Scientist

Sugarcane Breeding Institute, Coimbatore
Dr. N. Geetha Senior Scientist
Anand Agricultural University, Anand
Dr. D. M. Korat

Dr. Babubhat H. Patel

Dr. ). 1. Jani

Principal Research Seientist
Associate Research Scientist
Assistant Research Scientist
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Achrya N. G. Ranga Agricultural University, Hyderabad
Dr. S. J. Rahman Principal Scientist
Smt. G. Anitha Secientist

Assam Agricultural University, Jorhat

Dr. A. Basit Principal Scientist
Dr. D. K. Saikia Principal Scientist
Dr. Y. 8. Parmar University of Horticulture & Forestry, Solan
Dr. Usha Chauhan Senior Entomologist

Dr. PL. Sharma Entomologist

Govind Ballabh Pant University of Agricultural Science & Technology, Pantnagar

Dr. (Ms.) Nijam Waris Zaidi Assistant Professor
Kerala Agricultural University, Thrissur

Dr. Babu M. Philip Professor

Dr. (Ms.) K. R. Lyla Professor

Mahatma Phule Krishi Vidyapeeth, Pune

Dr. . 8. Pokharkar Entomologist

Dr. R V. Nakat Assistant Entomologist

Punjab Agricultural University, Ludhiana

Dr. Naveen Aggarwal Entomologist

Dr. (Ms.) Neelam Joshi Microbiologist

Dr. (Ms.) Rabinder Kaur Assistant Entomologist
Sh. Sudhendu Sharma Assistant Entomologist

Sher-e-Kashmir University of Agrieulture and Technology, Srinagar
Dr. M. Jamal Ahmad Associate Professor
Dr. Sajad Mohi-ud-din Assistant Professor

Tamil Nadu Agricultural University, Coimbatore
Dr. P. Karuppuchamy Professor
Dr. M. Kalyanasundaram Professor

Jawaharlal Nehru Agricultural University, Jabalpur
Dr, S. B. Das Senior Scientist (Entomology)

Maharana Pratap University of Agriculture & Technology, Udaipur
Dr. B, 5. Rana Associate Professor

Central Agricultural University, Pasighat
Dr. K. Mamocha Singh Associate Professor

Orissa University of Agriculture & Technology, Bhubaneshwar
Dr. B. K. Mishra Entomologist
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19. INFRASTRUCTURE DEVELOPMENT AT NBAII

Equipment

The laboratories were further strengthened with the
acquisition of several equipments like Vortex shaker.
Vacuum filter pump, Orbital low speed shaker, Hot air
ovens, refrigerated incubator shaker, digital water
bath, incubation chamber, electronic balances, BOD
incubators, Liquid nitrogen containers, Pre-freezer.
Digital cameras, Photocopier, Printer cum copier cum
scanners, magnetic stirrer, Stercozoom microscope
with camera, Elisa reader, autoclave, bench top pH
meter, fermentor, global position systems, insect
storing boxes, UPS with stabilizers, gel rocker
Computer systems numbering 34 have been upgraded
with latest operating system in all the laboroties
including ARIS Cell.

Library

The library has a collection of 1,983 books. 1.537
volunes of journals, 61 bulletins and several
miseellancous publications including several reprints
on various aspects of biological control. Eleven
foreign and eight Indian journals were subscribed for.
On-line version of the Plant Protection Database
updatedupto April, 2011.

ARIS Cell

The server has been up-graded along with newly up-
graded computers. The mail server has been
configured in the ARIS Cell and the official E-mail id
is: nbaii.icari@gmail.com

National Insect Reference Collection

The PDBC has 11,000 authentically identitied
specimens belonging to 235 families under 18 orders.
The collection includes representatives of the orders
Hymenoptera, Coleoptera, Hemiptera, Orthoptera,
Strepsiptera, Thysanoptera, Neuroptera. Diptera,
Lepidoptera. etc., encompassing crop pests,
parasitoids and predators, A sizeable reference
collection of Thysanoptera with 1300 slides has been
added. NBAII's reference collection of insects has
heen electronically catalogued in a retrievable form.

Farm development

An automated open top CO. chamber with six units
with temperature and humidity control te study the
elevated levels of CO. on the tritrophic interaction
bet2ween host plant, host msect and natural enemy
has been established. The following civil and other
works were taken up in the NBAIL research farm,
Attur: Chainlink fencing for vegetable block,
constructin of toilets for labour, asphalting of major
roads. fixing of pavers infront of farm building, fixing
of cattle drop at the main entrance and installation of
diesel generator set.

BIATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

B s e e AL REPAT AS—



e ANNAL REROAT

W

201001

20. EMPOWERMENT OF WOMEN

During 2010-2011, the participation of women in
different training programmes was as follows:

Mass production of Trichoderma viridae,
Beauveria, Metarhizium (29.11.2010to 1.12.2010)

Dr. S, Indira Devi, Scientist, Microbial Resource
Division, institute of Bioresource and Sustainable
Development. Govt. of India, Takyelpet,
Imphal - 795001,

Biological control of erop pests and weeds
(International training programme) (24.11.2010 to
7.12.2010)

Mrs. Yi Hui Wu, Taiwan, Assistant Research Fellow,
Miaoli District Agriculture Research & Extension
Station, council of Agriculture, Exccutive Yuan, 42,
Min Tsu Road, Dahu, Miaoli Taiwan.

Mass production of Pseudomonas fluorescens and
Beauveria bassiana, Verticillium lecanii and
Metarhizium anisopliae (14.3.2011 to 18.3.2011)

Ms. Shaikh Kausar Shabneor and Ms. Kuralkar Sneha
Shrikrushna from Ellor Biotech & Agro Services Pyt
Ltd, Udyoga Mitra, Chitegaon, Aurangabad and Mss.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

Manisha Suvendra Singh from Vasundhara Agro tech
Pwt. Ltd., K-36 MIDC, Waluj, Aurangabad.

“Synthesis of Nanomaterials”  (6.1.2011 to

6.2.2011)

Mas. Asfiva Unnisa, M.Sc. Biotechnology., Acharya
Bangalore B-School. No. 3 Lingadheeranahalli, Off
Magadi Road, Bangalore-91.

“Detection of resistant alleles for pesticide
tolerance in certain natural enemies wusing
molecular techniques™

Ms. Solanki Eshita,

Hands on training under RAWE programme for
12 weeks for the Final year Agri. Biotech students
from Agricultural College, Hassan

Ms. Puspalatha, Ms, Divya, P, Ms, Gayethri, M., Ms.
Vinutha, D. N.. Ms. Pushpa, B. N., Ms. Varalakashmi,
B.C., Ms. Sushma, PP, Ms. Humara Jabeen, Ms.
Kalaivani, M.



