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1. PROJECT DIRECTOR’S REPORT

All India Co-ordinated Research Project on Biological Control of Crop Pests and Weeds was initiated
in 1977 under the Tndian Council of Agricultural Research, New Delhi with funds from Department of
Seience and Technology, Government of India, New Delhi and within two years (1979) ICAR started
providing full tinancial support, The Project Cu-ordinator’s cell during the VIII plan was upgraded 1o a
Project Directorate (PDBC). The PDBC started functioning on 18th Oclober, 1993 with 16 centres.

1.1 Mandate

*

Tor evolve effective hiological comtral strategy for imporiant pests and weeds

*

To coordinate research on hiological control aspects at the national level

¢ Ty serve asanodal ageney for introduction. exchange and conservation of biological control agents
at the national lewel

* To disseminate information and mpart training in hiological control
1.1.1 Organization

With 2 viewto fulfilling its mandates etfectively and e ficiently the PDBC atitsheadquartersin Bangalore
is functioning with the lollowing five laboratories and a cell.

# Biosystematics, Cataloguing, Introduction and Quaranting Laboratory

@

Mass Production Lahoratory
#* Pathology Lahoratory

* Emomophagous [nsect Behavipur Laboratory

¥

Genetw lmprovement and Production on Artificial Diets Lahoratory
* Co-ordination, Documentation and Training Cell

* The Co-ordinating or Co-operaling centres are:

— CPCRI s Central Plantation Crops Research Institute, Kayangulam
- CTRI < Central Tohaceo Research Institule, Rajahmundry
— 1ARI o Indian Agricultural Rescarch Institute, New Delhi
—~ IIHR » Indian Institute of Horticultural Research, Bangalore
— ISR » Indian Institute of Sugarcane Research, Lucknow
- SBI : Sugarcane Breeding Institute, Coimbatore
- AAU : Assum Agricultural University, Jorhat
APAU : Andhra Pradesh Agricultural University, Hyderabad
- GAU cGugarat Agricultural University, Anand
— KAL : Kerala Agriculural University, Trichur
— MPKYV : Mahatma Phule Krishi Vidyapeeth, College of Agriculture, Pune
— PAU : Punjab Apgricultural University, Ludhiana

— SKUASKT : Sher-e-Kashmir University of Agricultural Science & Technology, Srinagar
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— TNAU ; Tamil Nadu Agricultural University, Coimbatore

= YSPUH&F : Dr. Y_ 8. Parmar University ol Harticulture & Forestry, Nauni, Solan

— GBPUASKT : Govind Vallabh Pant University of Agricultural Sciences & Technology,
Pantnagar

1.1.3 Facilities at PDBC
Equipments

Since its inception all efforis are heing made to create facilities o bring the PDBC winternational lewe|
Presently the laberatories are equipped with modern scientific egquipments like Environmental chambers
programmable for temperature, humidity and photperiod ; Image analysis system complete with sollware,
videncamera, video playing unit and computer lor reguisite analysis : Ullra refrigerated centrifuge; Auto
Elisa reader ; Fermenter ; Electrophoresis and electrofocussing unit ; Inveried phase contrast microscope
with luorescence; Deep treeze (-85'C); Leal area analysis system; HPLC; and all other requisite Lagilities
{or bological control research work,

Librar)'

The library has & collection ol 1,283 books, 838 volumes of journals, 22 bulletins and several nuscellancous
publications including several reprints on various agpects ol biological contral, For quick and ¢lmicient
literature scarch CD-ROM (Compact Dise Read Only Memory) is provided along with CABPESTCD
abstracts,

Technical Documentation

Photostal copiers, electronic (ypewriters, computers, laser printer, laminating machine. hinding
machine, FAX and telexare ready at hand tor efficient and quick compilation and documentation work as
well as guick communication. The computer facility includes software lor scienlific data analysis and
griphics,

National Insect Reference Collection

The PDBC has 3,597 authentically identified species belonging to 1,063 genera under 205 Gamilies. The
collection includes representatives of the orders Hymenoptera, Coleoptera, Hemiptera, Orthoplera.
Strepsipiera, Neuroptera, Dptera, Lepidoptera, eleencompassing crop pests, parasitoids and predators,

The PDBC is in a position Lo collaborate on all aspects of biological control Jor mutual benelit,
particularly on exchange of heneficial organisms, preparation of projects and advance traming,

1.1.4. Major achievements during 1994-95
1.1.4.1. Introduction, Quarantine handling and Basic research
Successinl ege laying and pariial larval development of Trchogramma chilonis and T, preqosum was

obtained with artificialdiets containing Helicovena amigerd haemolymph and olher constituentsincluding
an egg laying stimulant, which is a step forward in the attempts al ‘in vitro” production of these parasitnids.
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Chrysoperda camea could successiully complete five generations in diets containing Spodoptent bitura
amd B anigent abdomen powder.

Though the larval and pupal durations were prolonged as compared to natural diet when reared on some
synthesized artificial diets of Phaella xvloseella there was betier percentage of pupation and adult emer-
pence inone dict which seems promising.

Chedennenes sexmacnfata and an unidentiied syrphid were found 10 be the chiel predators which kept
(he population of A phis cracevors under cheek in areas around Bangalore,

Crmpadetis chlardeas, an eflective endoparasitoid of K. amigere could also be reared on 8 Ftura o the
Jaboratory and it complered s development in 15-17 days and the aduit longevity was 25 days.

In an atempt o develop endosulfan resistant strain of Trichogramma chilenis the parasitoid has been
reared upto 170 generations under pesticide pressure ol upto D0525% concentration,

There was a inerease in pereentage parasitization, adult emergence and proportion of females emer ged
when average sie egg clusters (200- 30 egast of Chrlo panellus  were exposed o increasing number of
lemales (1= 5 lemules),

Seven day old temales of Alferfiogos pyilophagus parasitized more larvae and produced more adults
per farvae of O, partelfus with parasitization extendmg upto 36 days of the female lite.

There was o strong positive relationship hetween C, pastellus larval weight and emergence of A,
pvrdephagns adults with Lirvae of 43,62 producing one adult and that of 163.4g producing 24 adults.

The temiades of Coresiar favipes conld parasitize Phaetle xvlostella tarvae upto 9 days of their life and
temales of 7T-K days ape parasitived maximum farvae and adult emergence was also high.

Chrveopera camen larvae spent more time ¢ L66 minutes) as compared (o control (068 minutes) and
also prohed more number of times (3.8 times) as compared to cantrol (0.6 times) the waxdroplets coated
with kairomones extracted from the scales of Corevra cephalonica.

Hunger level determined the movement pattern of C came larvae with those in hunger moving at a
slow speed ina zig zag pattern while the satiated ones moved m a straight line with more speed.

The introduced American serpentine leal-nniner, Linom vza tnfoli was found on more than three dozen
hosts and some indigenous natural enemies which have adopied (o this pest have been recorded, Atlempls
are underway 1o import some natural enemics ol the pest irom USA.

The polyhedral inclision bodies of hoth 8. lorwra and B amigera have been successiully encapsulated
it heads usig caleium alginate and polysaccharide sodium alginate solution with gustatory stimulants,

UV protectants and sereeners mcorporated in it

The virusinfected larvae of Hoamigeraand $. lier consumed more oxygen (4490ul/g/h and 3625 pul/g/h)
as compared to healthy larvae (916 pl/g/h and 873 plfgfh,

A new rickettsia hke organism has been recorded on A, amiigera in Bangalore,

.
Stuchies using SENPV revealed that Ix16° PIB/ml concentration gave 90% mortality ol the larvae and is
being used for further studies for use with UV protectants obtained from mango and guava leaves,
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SPO-B. 1 @ 300g/ha has proved superior to Dipel 8L and NSKE @ 4% tor controlling Plwella xvlosiella
in two field trials in Bangalore recording lesser population of the pest and higher yield,

1.14.2 Biological suppression of insect pests of commercial crops

The sugarcane borers Chile auriciliuy and Chilo infuscatetlus could be kept under check in Ludhiana,
Punjab through 16 releases of Trichogramme chidlonis @ S0,000Ma.

Trials 1o compare the effect of release of Indonesian and indigenous strains of Cotesia flavipes to control
the sugarcane borers, C. auneilins, C. infuscatellies and Acigana stenielluy in Ludhiana and Lucknow, though
revealed reduced incidence of the borers, strain difference was not seen . The release rate of more than
2000/ha at weekly interval gave best results,

Laboratory studies in Lucknow to compare the Indonesian and indigenous strains of Coresia flavipes
revealed that they preferred 3rd - Sthoinstar larvae ol C auricilies. Studies in Coimbatore revealed
maximum mating activily within 15 minutes of exposure to males and also that mating was not affected by
a lower proportion of males,

In Ludhiana and Lucknow release of Epincania melanolenca @ 3000/a kepl a check on the population
of sugarcane leathopper Pyrilla perpusilla. 32.5% of the adulis and nymphs of P perpusilla were affected
by Metarthizium anisopliae in Pravaranagar.

The integrated pest management strategy consisting of Trichogrammia relcases, Chrysoperea releases,
Bt treatment and NPV application for cotton pesis was compared with the regular spray schedule and
control in Punjab, Gujarat and Andhra Pradesh. The results revealed that IPM practice resulied in low
imeidence of boll worms in all the trials with the yields also comparable to the spray schedule.

In Andhra Pradesh 13 2 g/ha of seed cotton yield was obtained in IPM plot which was comparable and
on par with 14.4 g/ha obtained from regular spray schedule plot, resulting in higher returns in [IPM (Rs.
26,280) than spray schedule (Rs. 17.840), which was even less than untreated check (Rs 18,620),

The addition of adjuvants like Boric acid 0.025% Lo B.i. preparations (Delfin, Dipel) could reduce the
dosage byhallto 0.5 kg/ha thus resulting in cost effective strategy to control Spedopten litur in the tohacco
nursery in - Rajahmundry, The resulis were similar for B, £ formulation and Ha NPV combination for
controlling A, amnigera in the tobacco field crop, in Rajahmundry and Anand.

The IPM practice for Spodoprera litwra control consisting of trap crop of castor, NPV spray, B. ¢
application, NSKS spray, use of Chrvsoperla, Telenomus remus and Apanteles afiicanuy has proved cos)
effective with cost - benefil ratio of 1:2.74 as compared to 1: 1.52 for chemical control.

I.1.43 Biological suppression of insect pests of pulses and oil seed crops

Coccinellids and syrphids were the major predators found during a survey of natural enemies uf the
mustard aphid, Lipaphis ervsimi during February- March in Punjab followed by the parasitoid, Digretiella
rapae during the end of March..

The use of HaNPV in combination with endosulfan (0.035%) at half the dosage of 125 LE/ha as enc
spray following HaNPV @ 250 LE/ha proved effective in reducing pod damage by H. arnigera in chickpea,
both at Hyderabad and Ludhiana.
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Establishment of Frichogrmmma chilonis was not seen even where pigeonpes was intercropped with
sorghum in Hyderabad, Howewer, three rounds of HANPV @ 250 LE/a ar 10 days interval effectively
reduced the larval population and pod damage in Hyderahad and Ludhiana,

Amongst several B, 1. formulations Lested lor the control of H. amiigend in pigeonpea BTR-1 was found
superior during trials a1 Hyderabad.

1.1.4.4. Biological suppression of cereal crop pests

Trichagramma japonicunt released @ 50,000/ha at weekly interval for 6 weeks could effectively reduce
the percentage dead hearts due L0 Lhe rice stem borer, Scipophaga in certulas in Jorhat { Assam}p.Ludbiana
(Punjab) and Pune (Maharashira), The treatment of parasitoid releases was found 1o be on par with
imsecticid al sprays.

The rice leaf folder, Cnaphalocrasis medinalis could be effectively checked by six releascs ol T. chilonis
@ S0.000/ha which resulted in 929 leaf damage ascompared ta 7.7% i monocrotophos sprayed plot and
19.4% {1 control, 8. formulations could also elfectively check the damage by leat-roller in Punjab.

1.1.4.5. Biological suppression ol tree crop pests

Release of Goniozis nephantidis, Elasmus nephantidis and Brachyneria nosamwi @ 20.5,49.4 and 31.9%
in relation Lo the percentage of larvae, prepupae and pupae ol Opising arenpgella brought about signaficant
reduction in pest population in Kayangulam, Kerala.

The predators Stethoconus pragfectus and Ankylopteryx oclopunciaia were efficient predators ofthe lace
wing hug Stephanitis typicus in Kayangulam while the predators could not effectively check . fypicus
population in other parts of Kerala. i

Coceinellid predators Chiloconis gt and Ceireumdarus effectively controlled the green scale. Cocens
viricdis on acid lime while (. nignia releases @ 15 adults per tree kept under check the red scale, Aon idiella
aurantii in Bangalore.

Cryprolaemus montouzien effectivelypredated and suppressed the population ofthe mango green shield
scale, Chlompulvinana polygonata and also the citrus spherical mealybug, Nipaecooeus vindis,

The pomegranate white fly in Bangalore was parasitized upto an extent of 904 hy the aphelinid
parasitowd, Encarsia inaron. Leptomastix dactylopi effectively controlled mealybug (Planococcus citri) on

pomegranate.

A lycaenid predator, Spalgis epins was found feeding on the her mealybug Planococeus lilacinus in
Bangalore and could effectively clear the intestation.

Cypermethrin was found Lo he toxic to the ber scale parasitoid, Aniceius ceyloriensis even upto S days
while dichlorvos, ¢ndosulfan and methyl demeton were found 1o be non- toxic a week after applhication.

1.1.4.6. Biological suppression of vegetable and polato pests

Trichogramnta preiosum alone @ 500,000/ and in combination with Ha NPV at 250 LE/ha e lfectively
reduced the fruit damage by H. armigern in Bangalore, Anand and Pune.
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Early second nstar larvae of Chrvsoperla camen released m a ratio of 15, 1110 and 1:15 to reduce the
population of Mvzus persicae on capsicum resulted in a reduction 1o an extent of 80.34, 61.59 and 55.93 % |
respectively m Bangalore.

Trichogrammaieides bacire was collected from the eggs of Bacim venosona on Cypens fotundus and
successiully reared on Corevea [or (rials against the diamond back math, Plutella xvlosrella,

Potalo tuber moth, Phthorimaea operculella conld be effectively conteolled in the fickl in Pune by the
release ofthe parasitoids Chelonus blackbumi and Copidy soma keefiler as also the use of granulosis virus,
alone and in combinations with parasitoids, However, only the parasitoids were eflective in the store while
the granulosis virus and B. £ proved less effective.

Frichogranora chilonis parasivized egg cards could be stored at 10°C for up 1o 35 days while the pupae
ul Chelonus dlackbumi remained unaffected in terms of emergence upto 17 days

1.1.4.7. Binlogical suppression of aguatic and terrestrial weeds

The weevils, Neocheting eichhomiae and N, bruchi have established well in Jorhal area of Assam and
have been noticed 200 km away from the angimal release site.

The studies on the factors and physiological changes associated with diapause in Zvepgramma bicolonma
roveuled that the diapause was lacultative and nearly 709 of the beetles went into diapause during
December, Diapuase was induced bydepletion of food, reproduction wasatfected as revealed byatrophied
ovary and testes, tat body reserves showed an increase and the flight muscles were degenerated making
the adults incapable of Dight.

L.1.5. Acknowledgements
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1.2. Proposed programme for the year 1995-96

1. Basic Research (PDBC, Bangalore)

a. Identification of chemical cues (Kairomones / synomonest which evokes behavioural response of
parasitoids and predators; Standardization of methods for extractions of the kairomones and synomones
and their evaluation; To maintain cultures oF host insects. predators and parasitoids; To develop resistant
stratns af parasitoids and predators; To develop suitable synthetic and semi-synthetic diets for certain host
insects und predators; Standardising mass production lechnology for natural enemies; Software develop-
ment for identifying and suggesting bincontrol measures for different crop-pesis using a PC.

h. Basic research on catomopathogens (PDBC, TART)
Rusic studies and miss multiplication of NPV of Helicoverpa annigera, Spedoptera lifira in vivy and in

vilra {PDBC): Maintenarice of varieties of Bacillus tiuningiensis (I ARTE Basic studies on haculoviruses of
Avhaea janata, A grotis ypsition and Chilo partellius (LART)

2. Biological suppression of sugarcane pests
Survey for natural enemies ofinseet pests; evaluation of egg parasitoids against horer pests; multiplitation
of parasitoids: studies on predatory coccinellids: Survey/Monitoring of pathogens ol internode borer;

Evaluation of B, thuingiensis ormulations against internode horer, evaluation of parasitoids ol Pyvnila
(TISR, SBI, PALLY

3. Biological suppression of cotton pests

Development of bivcontrol based 1PM tor cotton pests
(TNAU, APAU, PAL & GALD)

4. Biological suppression of tobacco pests

Development ol biocontrol based IPM [of tobaceo pests in nurseries as well as in main crop area i field
crap: evaluation of Br lormulitions against Helicoverpa amigerd and Spodopient litura (CTRIT)

5. Biological suppression of pulse crop pests
Evaluation of Bacillus thurin giensis formulations against Helicoverpa annigera on pigeonpeas Effectiveness

ol HaNPV against Helicoverpa amiigera on chickpea; Effectiveness of Trichogramma chilonis and HaNPV
against Helicoverpa amigera on pigeonpea (TNAU, APALL, PAU & GALD)

6. Biological suppression of oil seed crop pests
Testing of Mewarhizipn anisopliae and Bacillus popilliae against white grub on groundnut: Testing of

Mewantizium anisopliae and Bacillus popilhae against white grub on groundnut (PAU, GAU, MPALl &
APALT)

7. Biological suppression of paddy pests

Siudies on E japonicunt and T chilonis {Evalualion of the efficiency of miridbug, Cvrorfunus vidipennis
against brown planthopper, Nilaparvata ligens, Survey of different tice growing tracts for obtaimng
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seasonal calender of natural enemy complex of rice pests; Management of leal folders with different
Bavilles thuringrensiy tormulations: Evaluation ot Allorhogas pyrdophagus against yellow stem horer of
rice (TNAU, AAU, PALL, KAU & AALD

8. Biological suppression of coconut pests

Screeing, evaluation and re-release ofbacolovirus ol (2 rvetes rhinoceros: Studies on biological suppression
of the lace bug Stephamitis typica: Mass multiphcation of Apanteles taragamae; Field evaluation of the
pertormance oflab-reared larval, pre-pupal and pupal parasitoids of Qpisina arenosello; Studics on natural
enemiies ofeges of Opisina arenosella (CPCRI, KALU Y

9. Biological suppression of tropical fruit crop pests

Biologicalcontrol ol R. invadens on mango; Seasonal studies of pomegranate white fly parasitowd Enearsia
nearon; Studies on the egg parasitoids of pomegranate Iruil horer; Safety studics of hotanical pesticides
1o the natural enemies of various pests of citrus, Collection and identibcation of natural enemies of fruit
crop pests (ITHR )

10. Biological suppression of temperate fruit crop pests

Studies on the natural enemies o1 San Jose scale, Scasonal incidence of San Jose seale and woolly aphid
in relation to their natural enemics: Performance of Aphelinus mali and chrysopids against woolly aphid
Studies onthe entomophilic nematedes. Relative effectiveness of parasitoids & predators against San Jose
scale (YSPUH & F and SKUJAS & T)

11. Biological suppression of vegetable crop pests

Laboratory studies on Trichogramima bacttae, Field releases and evaluation of T bacoae against Plerella
xvlestelia on cabbage; Contimuation ol field evaluation of integration ot both Thchogrmna pretiosion and
NPV Field evaluation of T achaeae against other fruit borer Earias spp: Large scale fiekl trial w prow
the efficacy of sporeless mutant of Bt @ 300 g/ha against Plutella wioviella on cabhage: Continuation of
UV- protectant studies with guava and mango fNlavinoids: Modification i the composition of artificial
rearing diet with a vew 1o economising the production cost; Collection and identification of natural
cnemies of vegetable crop pests (ITHR, YSPUH & F SKUAS & T): Collection and identification of natural
enemies ol vegelable crop pests: Evaluation of Trcho grantna pretiosum against tomato fruit borer (1THR,
GAU,YSPUH & Fand SKUAS& T

12. Bioclogical suppression of potato pests

Survey of natural enemies and 1o evaluate the efficacy of parasitoids and pathogens Against potato tber
math (MPAU'}

13. Biological suppression of weeds

Eftect of feeding on sunfTower on reproduction, fat hody and wing muscle development of /veoommnia
bicalorata adulls; Feeding response. growth and development of 7. bicolorata larvie smearcd with
parthenium leaf extract; Surveys in farmers' felds in and around Bangalore for feeding by /. bicolomta,
Ellect of defoliation and studies on diapause in 7, hicolora (ITHR ), Evaluation of hialogieal control of
Chinmolaena odorta (ITHR & AAU); Biological control of water hyacinth using Neochetina spp. and
Ohthogadumna terebrantis (PAU AAU. GAU & MPAU)
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1.3. EXPERIMENTALRESULTS

1.3.1. Beneficial insects introduc-
tion, quarantine handling and
basic research

1.3.1.1. Shipments received

During 1994-95, no exotic natural enemy was
ohtained.

The following promising nawral encmies [or
Liriemvea trifolit have been identified for their
importation

Parasitoid Family To he
imported
from

Diglyphus begini Eulophidae California

12, intermediny Eulophidae California

Chrysacharis Eulophidae Hawaii
oscinidis

Chrysanotomyia Eulophidae Hawaii
PURCHVERIIS

Ganaspedrm Eulophidae Hawan
wiilis

Hallicoplera Pleromalidae  Hawaii

comrilies

A request has been made for obtaining import
permits from the concerned authoritigs for the
import of the above six parasitoids. The permils
are awaited.

&

1.3.1.2. Shipments sent

Fifty cight shipments of natural enemies and
seven shipments of host insects were sent from the
Project Directorate of Biological Control, Ban-
galore to varicus co-ordinating and other centres
(Table 1).

1.3.1.3. Maintenance of host insects
and natural enemies

Al the head guarters of the Project Directorate,
the following host cultures were maintained.

1.3.13.1. Plutella xylostella

It is being continuously reared in the laboratory
for 15 generations at the level of 2,000 eggs/day.
About 20,000 larvae and 10,000 pupae were oh-
tained during the ahove mentioned period.

1.3.1.3.2. Helicoverpa ammigera

It is being continuously reared in the laboratory
for 9 generations at the level of 1,200 egpsfday.
About 9,000 larvae and 1,033 pupac were obtained
during the period.

1.3.1.3.3. Planococcus cun

The mealybug was imfested on 60 pumpkins and
used as host to rear C montrouzieri and Nephus
s,

1.3.1.34.Corcvin cephalonica

Rearcd on broken sorghum, yeast tablets and
streptomyein sulphate, Eges thus produced were
utilized 1o produce ege parasitoids and were also
supplied 1o various centres in India.

1.3.1.3.5. Liriomyza trifolif

This culture is being maintained on the sce-
dlings of greengram and cotton. The seedlings are
raised in pots and enclosed in acrylic sheet cages.
Ten day old seedlings are infested with freshly
emerged adults from field infested leaves. New
seedlings are raised once in 15 days to maintain
the culture.

1.3.1.3.6, Heteropsyila cubana

Culture of H, cubana is maintained on small
pushes of subabul., The branches are pruned to
regulate the availability of new and tender
shootsfleaves which are required for the breeding
of the psylla

Apart Irom these, Aonidiella auranlit,
Aspidiotus destructar, Hemiberlesia lataniae,
Maconelicoceus hirsutus, Spodoptere lirra, Chilo
parteitus and Phthorimaea operculella were also
maintained.
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Table 1. Shipmenis sent to various centres

Host insect/ Place No.al Stage Numbers
natural enemy ship-
ments
Helicoverpa amgera Bangalore 2 Egp 200
Pupa 20
Spodopiert litun Trivandrum 1 Epg 5000
Carevia cephalonica Jorhat 2 Egp 10ce
Madurai 1 Egg S
Devanhalli ! Egp 2ec
Telenamus remuy Aurangahad 2 Parasitized 3000
eggs
Covtesia flavipes Kaolhapur 2 Parasitoid 500
CoCOnns
Chelonus blackbumi Pune 1 Parasitized 200
egps
Bracon kirkpatrickl Bhubaneswar I Purasitond 30
COCoonS
Tnchogramma achaeae Nagpur 1 Purasitized 5,000
egos
Hyderabadl 1 Parasitized %
egps
I brasiliensis Nagpur I Pantsitized S0
cpps
T. chilonis Pune | Parasitized 00,000
egas
Raichur | Parasitized 75,006}
epgs
Rajhamundry 2 Parasitzed 749,000
epps
Madras 1 Parasitized 5,000
egas
' Faridabad 1 Parasitized 5,000
egs
Eriur 1 Parasitized 10,004
By
Port Blair | Parasitized 8,000
BEES
Nagpur 1 Parasilized 5,000
epgs
Khandwa 1 Parasitized 40,000
egus
Lucknow 2 Parasitized 2,000,000
eggs
Mandya 2 Parasitized 1,20.0040
' cges

10
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T, japonicum

T, pretiosum

Trichogrammatoided
arnigerd

T embryvaphiagn

Cheilomenes sexmaculaic
Curinuy coemleus
Chilocoms nigrita

Pharoscviinng hor
Crptoldemus montiougien
Chrysoperla camed

Chrysoperlasp,
Mallada boninensis

Ambujipel
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1.3.1.3.7. Nawral enemies

Cultures of the following natural enemies were
maintained at the Project Directorate.

Eleven species of Trichogramma were main-
tained on eges of C. cephalonica (Table 2).

Also, Tnchogramma species collected from
different locations were reared on C. cephalonica
eggs (Table 3).

Cultures of other natural enemies like Cam-
poletis chiorideae, Cheilomenes sexmacular,
Crypiolaemus monrrouzien, Chilocorus nigrita,
Chrysopaspp. were maintained during the period.

Mass production of NPVs of H. amiigera and
§. liturausing their respective hosts is heing done.

Table 2. Trichogrammatid cultures

Species No. of No. of
exposed generations  eggs

Trichagrammatoidea

annigen 25 12,500
Trichogramma sp.

(Italian) 33 16,500
T. achaeae 28 14.000
1. brasiliensis 39 16,500
1. chilonis 27 13,500
1. dendrolimi 29 14,500
1. embryophagum i 15,500
T. evanescens 24 12,000
T. japosicutn 30 15,000
T. pretiosum 32 16,000

Table 3. Strains / species of Trichogramma from
different locations

Species Location  Novof
generations

Trichogramma sp.  Anand 4%

Trichogramma sp. Lucknow 73

T. chilonis Nilgiris 36
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1.3.1.4. Survey for natural enemies
Helicoverpa arigera

Field surveys conducied during December 1994,
revealed thal twenty per cent of late inslar H.
armigera larvae were parasitized by Goarophihal -
mus halli (13 %) and Palexonista sp. (79 ) on
pigeonpea 1in Bangalore.

Liriemyza trifoli

Host plants and indigenous parasitoids of L.
rifolii on cultivated crops in and aroumd Ban-
palore were surveyed. Samples of infested leaves
were hrought to the laboratory for collecting
emerging adults/atural e¢nemies. The survey
revealed that this leal-miner is infesting tomato,
beans, castor, cotton and gourds, Few native
natural enemies which had adapted to the leaf-
miner were collected and preserved for further
identification,

1.3.14.1 Swdics on Cheilomenes sexmaculata
feeding on Aphis cracervont

Survey was carried out in and around Bangalore
tor collection of Aphis craccivera and its
predators from various crops like lablab, cowpea
and pigeon pea. During December to January the
intensity of aphid population was more on pigeon-
pea (Table 4}, On lablab and cowpea more infes-
tation was recorded from January to March
Population of A.eraceivora increased rapidly with
crop” growth and the peak coincided with pod
formation. Amongst predatory coccinellids only
C. sexmaculata  was noted in pigeonpea and
lablab fields.

1.3.1.5. Bielogy and developmental
studies

1.3.1.5.1. Studies on the longevity and effect of
age of the parasitoid, Allorhogas pyralophagis on
parasitism of Chilo parfellus

Allorhogas  pymlophagus, a Mexican larval
braconid parasitoid, imported into our country
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Table 4, Survey of predators of Aphis craccivont

Stage of predator

Place Date of Host
survey plant Coceinellids Syrphids
E L A E L A
GKVK fields 01-12-04 Pigeonpea - - 2 - -
(18-12-94 Pigeonpea 1 - - -
19-12-094 Pigeonpea - 2 - - -
20-01-95 Pigeonpea - = - -
Dievinahalli 26-12-94 Lablab 1 3 - .
Jakkur 03-01-95 Pigeonpea - - - - - -
Amruthall 12-01-95 Lahlab - 4 - 3 -
Devanhall 23-02.95 Lablab 8 - - 2 b .
01-03-95 Lablab - - = 9 s
09-03-95 Lablab - - 5 5 - -
20-03-95 Lahlab - 1 - - 16 -
31-03-95 Lahlah - - 5 11 -

E = Beg;: L = Larva and A = Adull

garlier for the control of graminaceous stem
harers was taken up lor certain mvestigations.
Fitteen mated temales of the parasitoid were
enclosed separately in glass tbe (15 em x 2em)
and provided with 509 honey solution and water.
The females were thus maintained and examined
daily for mortality . The females were provided
on alternate days with C. partellus larvae in-
dividually placed mside a paper drinking straw.
The parasitized larvae were then kept individually
from each ol those femnales (il adult emergence,
The number of larvae parasitized by each female
and the number of adults emerged were observed.
The influence ol age ol lemale on parasitization
and adult emergence was also noted.

Table 5 presents the results of the longevity
study for the 15 females as also the per cent larvae
ol O parellus parasitized and adult parasitoids
emerged. The results showed that A
pyrtlophages adult temales lived on an average
[or 40087 days (range 18- 47 days) and each female
parasitized 48.49 per cent of the larvae presented
to them doring therr fife lime. There was a high
praportion of females 1 the adubts emerged from
these parasitized larvae with an average of 819
proportion of females and an average production
capacity of 52.3 adults per female parasitoid.

The influence of female age (15 adult females)
was similarly observed and the results are
presented in Table 6 and Figs. 1 and 2. It can be
seen thal maximum larvae were parasitized (100,
93,3%) by 7-9 days old lemales and this slowly
reduced as the age advanced 10 10% by females
36 days old, The mean larvae parasitized was
56.49%, Similarly the number of adults emerging
per larva parasitized was also high for 7-9 days
females, being 12,40 and 6.87 adulis /larva with an
averape of 4.41 adults/ larva for the entire life of
the female. The wend for proportion of females
was also similar with 7 - 9 day old females showing
maximum proportion of females (22.25 and
13.71). The trend is clearly seen in Figs. 1 and 2.

1.3.1.5.2. Biological studies on Cotesia pluteflae,
a larval parasitoid of Plutella xylostella

Cotesia plutellae was field collecied and main-
tained in the laboratory on Plheella xvlostella
larvae reared on mustard seedlings. Ten females
were utilized to study the biology of the
parasitoid. P, xylostella larvae were presented to
these females (ill their death and the per cent
larvae parasitized and adulis emerged from the
cocoons were recorded, The results are presented
in Table 7.
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Tahle 5. Longevity of A, pymlophagus females, their parasitzationand adults emerged from parasitized
. parelius l
Female Longevity Percenl larvae Total adules Proportion
No. {in days} parasitized emereed ol lemales
per female
1 47 35.39 29 100.00
2 47 35.29 5 10000
3 47 35.29 62 3,797
4 32 63.64 46 667
5 47 3329 8 T67
6 35 46.15 36 |7.07
7 34 S0.00 71 G4
8 40 S0.00 65 491
9 18 8605 I 4.5
10 45 35.29 59 6.38
11 46 52.94 47 390
12 47 41.1%8 4n 12,33
13 47 47.06 79 B.HS
14 47 47.06 61 425
15 34 66,67 46 667
Mean 40.87 48.49 52.33 819

The results showed that an average ol 2112 per
cenl of the larvae were only parasitized (range
4.00 1o 50%) while 84 per cent of the coconns
formed emerged as adults, However, overall only
17.88 per cent of the larvae presented were
parasitieed and parasitoid adult emergence was
successiul showing that the per cenl parasitism by
C. plutellae was low.

The parasitized larva¢  were observed lor
coconn formation individually and the emerging
adults sexed to find out the larval and pupal
peripds of male and female parasitoids. The
males had a larval petiod of 7.52 days and a pupal
perind of 3,76 days while the female parasitoids
ook 7.72 days to complete larval developmeént
and 4.05 days to emerge as adults after cocoon
formation.,

Fig. 3 shows the influence of parasitond female
age on per cenl larvae parasitized and adult emer-
gence from them. It shows that the parasitization
was himodal with 2 day old female parasitizing
about 35 per cent larvag which reduced to almost
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3% in 4 day old females, This subscguently
increased to nearly 50% in 7 days old femuales and
then gradually tapered down as the female ape
inereased o 11 days.

The results in Table ¥ show that female
parasitoids lived for an average of 12 days and
parasitized 22.87% larvae presented and. from
them 19.78% adults emerged.

1.3.1.53, Alteration ol sex rativ in Chrysoperfy
curmed

Attermpts were made 1o alter the sex ratio m’
favour of females in C. camea. This could prise
wseful in mass multiplying them in laboratory

Althrocin at the rate of 100 mg + 10 ml honey
+ 10 ml of water was provided as swabs 10 the
adults, The sex ratio obtained in the next geners-
tion was observed (Table 9). The teeding ol
Althrocin was continued  for three generations
and the sex ratio monitored in comparison with
control which were fed on O, cephalonica cgps.
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Table 6, Inthience ol A. pyralophagus female age
on parasitization and adult entergence [rom
parasitized . partelluy larvae

Ape ol

Per comt No ol Proportion
the larvae adults ol
female  parasitized  per females
larva
3 Al (K 5.40 406
1 100,060 12.40 2.2
9 9%.33 6.87 13.71
12 73,33 ©.53 1533
15 53.33 473 10.83
18 78.57 5.29 6.4)
20 57.14 237 35.00
22 4280 1.50 .50
25 6428 507 1.55
24 14.29 1.00 2.50
32 30.77 1.07 .00
i 10,00 01,50 0.00
Mean 5640 441 7.4

Table 7. Per cent parasitizaton and adull cmer-
gence [rom P, avlostell tarvae parasitized by €.
plutellue ol dilferent ages

Female  Percent Percent Percem
age larvae cocoons  adults
forming from emerged
CoOconns which for larvae
adulis exposed
emerged
2 36 (N U4 44 34.00
3 18.00 0000 1800
4 4.00 50.00 2.00
5 6,00 10,00 .00
7 S0.00 ROLON 401,00
b 41 46 #H.24 6 59
L) 25.00 60,00 15.00
10 10,00 100,00 1000
11 20.69 §3.33 17.24
12 0 - P
25 e 84.00 17.88

Mean
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Table 8. € plutellie female longevily and para-
sitization of P aovlostella

Female Female Per cent Per vent
pumber fongevity  larvae adults
parasitized  cmerged
1 i 25.00 2540
5 11 2584 2472
3 13 24,75 1981
4 1 1444 12,22
5 9 2429 17.14
Mean 0.2 227 19.78

Tuble 9. Effect of antibiotic in sex ratio aliera-
Lion

Generation  Althrocin Control
Female Male Female  Male
1 | (.87 1 067
1l 1 100 1 (.78
m | 143 1 1,14

In the first generation (he sex ralio was hiased
towards the female with a similar rend in conirok
The ratio was L1 in the sceund generauon when
provided with althrocin while the ratio was biased
(owards females in control, In the third genera-
tion both in treated and in control the ratio was
biased towards male.

1.3.1.54, Biologival studies on Campolefis
chlorideae

Femules of €, chlorideae were collected from
lablab lields at Nowering stage and reared 1n the
laboratory. Parasitoids were released inoa cage
{1x1x1 [L) in the ratin of 11 Tor nuating. Females
of O chivndede readily mated and mating lasted
for 2.5 1o 4.5 min, Young females preferred old
males for copulation. The culture of C. ehlorideae
fhas been continnously maintained i the
Jahoratory for more than six generalions with the
diel consisting of honey, protinex vitamin E.
streplomycin sulphate and walcr,
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First instar larvae (three days old) of Hoarmigera
and 8. litwra on okea and castor, respectively, were
exposed to C efdorideae Vor parasilization Tor a
period of 24 hrs. The cfficiency of C. chlorideae
was almost equal on 8. fitwra (37%) and H. wr-
migera (60%:). The per cent females emerged
from parasitized 8. lre was higher (22%) as
compared to that from H. armigera (8%). At-
tempts are being made (o mass rear C chlondeae
on the larvae of C. cephieonica and Phitelfavelos-
refla,

1.3.1.5.5; Studies on an umdentitied syrphid
leeding on Aphiy craeeivora

The felds were visited rom December - May.
Plants were tharoughly searched tor aphid
calontes as well as wmanature stages of syrphids,
Two ditferent species of syrphids were recerded
in second week of January, These larvae were
prevalent throughout March and declined there-
after, Increase in the larval population ol syrphid
coincided with increase in the number of aphid
colomies. Only one generation could be completed
in 20-23 days in the laborawory condinon and egg,
tarval and pupal pericdd lasted for 3-4, 8-9 and 9-10
days, respectively, Oviposition could not be ob-
served under confinement. Hiwever, oviposilion
by the adult syrphid in potted plants kept outsule
the net house was seen,

1.3.1.6. Behavioural studies

131,61, Performance of Trhchogrmuma
chilonic on average size egg clusters of Chilo pai-
telfuy

Chilo panellies ¢ggs laid on batter paper folded
like a fan and placed in an oviposition cage with
Chilo parteliuy adults were used for the study
Average size cgg clusters having 20-30 egps were
made use of, to study the performance of 1.3 and
Stemales of Tnclrogremma chifoniy when allowed
o parasitize these egg clusters.  Freshly maied
lemales oF T chifoniy were allowed Lo oviposit in
the cgg clusters and the trial was replicaled len
times. The number ol eggs parasitized. number of
adults emerged and sex ratio was shserved. The
results are presented in Tahle 10,

Tahle 10, Performance ol Trichogramuu
chdonis on egg clusters (20-30 eposfclusier) ol
Chilo partelfus

Nivof Percent Mean  Sex
Loehiloms cags no. ol ratio
females parasitized  adulls  (FIM)
vmerged
per clusier
I 3743 4.8 1:0056
i 82.53 6.3 1:0.52
5 5282 1150 [:0154

The results showed thut as the number ol
parasitoid females increased from Lo 5 there wiis
a steady mcrease moper cenl eges parasitized with
| temale recording 37.83%, 3 females B2.53% and
5 females 82825 . Similarly there was also an
incrcase 10 the number ol adults cmerged witly 1
female recording 4.8 wdulsfeluster. 3 females 6.3
adulisfeluster amd 3 females 1130 adulisfeluster
However, there wis nogreat varmabon in the sex
ratios oF the emerged adult parastends with the
treatments reeording abont 12 OU5 (fenialemale).

13,162, Intlnence of €0 pertedfies larviel wereht
on parasitization by A pyredophagus

Chilo paitellus larvae were mdid ually werghed
and presented o mated females ol A
pyratopliagus in a paper drinking siraw, Nincly
seven such larvae were presented with an average
wetght o 8645 mg of trange 43 6 mg o 1634 mp)
Aller exposing lor 24 h the straw bils were
remoeved and placed individuadly in tubes o note
adult emergence and proponion ol females o
them,. The resulty are presented in Table 1]

The results showed thin anaverage of 794 adulis
trange 110 240 emerged Trom cach Tarva rrespec-
tive ol the weieht: There was @ greater proporiion
ol females amongst the enwreed adulty (7.56), A
correhiution was worked oub o know e illeence
of larval weight on adulis emerged il proportiog
of temmales i them and the resolts e prosented
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Table 11, Intluence ol €. partellus host larval
weight o A, pyredophagus adult emergence

Larval Adults  Days  Propor-
weight emerged 1o tion of
(mg)  per adult  females
larva emer-
gence
Mean 8645  7.04 2284 755
Min. 4360 1.00 1900 -
Max. 16340 2400 2400 -

in Figs, 4 and 5. The results showed that there
was 4 strong positive relationship between the
weight of larvac and emergence of parasitoid
adulis per larva (r = 0.206%%), The relationship
was dlso posilive between the larval weight and
proportion of lemales emerged from cach larva (r
= (),285%%), The regression equalions are
presented m Figs. 4 and 5.

1.3,1.6.3. Basic behaviour ol Chrysoperfacarnea
larvae

The hasic feeding behaviour of Chrvsoperta car-
nea larvae was studied as 1 1s an essential com-
ponent for the behavieural studies with the
kairomones. The first and second instars did not
consume many cges. However, the third instar
iarvae consumed many eggs of Co cephalonica,
Henee, third nstar larvae were selectied for the
hehavioural studies. The carly third instar larvae
were starved Tor 4 hours and then released in filter
papers. The host searching hehaviour of the lurvae
was observed.

The larvae showed two dilferent fypes of be-
haviour depending on their hunger level, The lar-
vie which were more hungry immediately
searched the arena making zigzag wandering
movements while those satiated moved straight at
high speed and emtered below the filter paper.
These larvae did not wander (or their (ood. The
larvae showing scarching behaviour were alone
selected Tor experiments, In all the experiments
given helow the released larvae were allowed Tor
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sometime o overcome the forced displacement
and once the movement began the ubservations
were bepun.

1.3.1.64. Behaviour response of Chivsopera
carmed larvae 1o the kairomones

The adult wing scales of Corvt cephalonica
and Helicoverpa annigent were cleaned and ex-
tracted in hexane or water. The hexane / agueous
extracts were placed in different places in a cir-
cular Whatman filter paper dise m a petriplate.
Previously starved (for 4 hours) early 11 mstar
larvae of C. carneq  were placed individually on
the filter paper. The filter paper was then covered
with the lid of the petriplate and the movements
of the larvae recorded for 3 minutes by tracing the
path taken by the larvae with the help of a glass
marking pen. After the experimental period the
lid of the petriplate was removed and the move-
ments recorded photocopied. The total distance
wavelled by the larva, number of stop overs and
number of mrnings were recorded, The wander-
ing movements (if anyd i the marked areas
{(where kairomones were placed) were also
recorded. The experiment was conducted for 3
larvae per sel and 4 sets were conducted for each
treatment,

The speed of the larvae and the movemenl
patterns of the larvae did not vary in the
kairomone Lreated as well as in the control filter
papers treated with the solvents only, The larvae
also were not noticed 1w wander in the paiches
treated with the kairomones.

|.3.1.6.5. Importance of three dimensional strue-
(re in the host finding behavior of Chryseperla
camed larvae

Wax droplets (0.4 10 0.8 mm in size) coated with
kairomones were prepared  and placed in two
patches on a Whatman filier paper and the pre-
viously starved ( for 4 hours) early HI instar larvae
. eamea relessed individually in each fiter
paper. The experiment was conducted as
descrihed earlier. In addition o the above
parameters walking speed, the number of times
the wax droplets were probed and the tme spent
was also recorded. A control was maintained
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using wax droplets sprayed with hexane alone,

The larvae of € camea could immediately
reach the wax droplets coaled with the
kairomones 1 most of the cases and the number
ol probes attempted by the larvae was more (aver-
age 3.8) compared to control (average 0L.6). The
1ime spent on the wax coated with karomones
was also more (averazge 1.66 minules) compared
10 control (0.68).

1.3.1.6.6. Behaviour response of Chnsopera
carmed adules o Kairomonal substances

Adulls of Chrysopera camea were starved lor
24 hours and placed individually in a petriplate.
Fifty per cent honey solution was placed in the
petriplate on @ Nlier paper. The petiplale was
covered with the lid. The walking speed of the
adults, turning speeds, turning angles, ele, were
recorded Tor a period of 5 mitutes, For each
replication 5 adults were used and each treatment
wils replicated 5 tmes.

The adults which were exposed to haney showed
reduced walking speed (201 co/m), increased
turning points (19 88) and increased turning
angles (less than 20 compared to control (water)
(12.54 cmfm, 14,65 and above S0 respectively).

1.3.1.6.7. Wind (unnel studies for studying the
attraction of Chrvsepera carmeg adulls o
kairomaonal substances

Adulis of Chrsoperl camea were starved for
24 hours. Filteen such adulls were placed in a
rectangular acrylic sheet container (test chamber)
and the comainer connected w the another recta-
ngufar container (bait chamber) through a
polyprapelene sheet. Fifty per cent honey solution
(kairomonal source ) was placed in the hait cham-
her and a constant wind was allowed Lo pass
through these chambers for 30 mingies, The num-
ber of adults ying agaimst the wind direction and
reaching the tip of the hail chamber was reconded,
No adult could be recorded in the first set ol
experiments.

1.3.1.6.8. Use of kairomonal substances as 4
phagostimulant for Chrysaperla camen synilhetic
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diets.

Synthetic dicts which were developed ecarlier
using Spodoprera litwra abdomen powder were
encapsulated with wax and the scales of Corevra
cephalonica were dusted or hexane extracts of the
Coreyre cephaloniea were applied (o the urtificial
diets and the 2nd instar larvae of C. camea were
fed on this diet. Total larval duration, the number
ot cocoons tormed and mumber of adults emerged
were recorded,

The results indicated larval duration, number of
covoans Tormed and adulls emerged were 148,
34.5 and B.5%, respectively and were on par with
control where no treatments were imposed.

1.3.1.7. Artificial diets for host insects
and their natural enemies

1.3.1.7.1, Synthesis of diets for Plutella xylostella

Atlempts were made (o synthesize artificial
diets for P, xvlosielln, The diets were prepared
using the ingredients mentioned below (Table 12).
The diet was poured into glass Lubes (7.5 x2.5cm)
and 2 day old larvac were released afier cooling.

Table 12. Ingredients for P, xvlastella artificial
diets

Ingredients Quantity
Diet | Driet-I1
Soybean Mour 0.0 -
Kabuligram Mour - 20000 g
Cabbage/canlillower leal
powder 3000 30.00g
Ascorbic acid 080g DROg
Sorbie acid 025g 025p
MPHB .30 150 g
Yeast tablets 2.50¢ 250
Multivitaplex 1 cap, 1 cap.
Vitamin E 1 cap. | cap.
Strepromycin sulphate 0.07¢ 0.07¢
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Sucrose 200g  Z200g
Filter paper (powdered) 500 500g
Wesson's salt mixture 200g 200g
Water 100.00 ml 100,00 ml
Apar agar 320p 320g
Witer 100,00 ml- 100,00 ml
Formalin 1.0% 025ml 0.25mi

MPHB = Methyl para-hydroxy benzoate

The larval duration in Diet ¥ (14.83 days) and
Diet 1T (1347 days) were prolonged when com-
pared to natural diet (9.8 days), Similar trend was
observed tor the pupal period in Diet 1 (5.28 days)
and Diet IT (6,37 days) as compared to natural diet
(4.5days). Low percent pupation in Diet I (40% )
and Diet I (56.66%) was noticed when compared
to natural diet (95%:), Similarly per cent adult
emergence was also reduced in Diet 1 (23.33%)
and Diet IT (30%:) in comparison with natural diet
(9040% ). Among the bwodiets, Diet H proved
be better with 4 higher per cent pupation and adult
emergence (Fig. 61

1.3.1.7.2. Evaluation of diet tor P. svlostella
The diet formutated by Jayanth and Sudha

Nuagarkatti (1981) for Croadolomia  binatalis
and Hellula undalis was tried for P, xlosielia,

Water 140 ml
K(OH 22.5% 1.8 mi
Casein (vitamin-free) 26g
W esson's sall muxture 12.6g
Formaldehyde 10% 1.3ml
15% methyl p-hydroxy benzoate

in 95% ethyl alchol 36ml
Choline chloride 3.6 ml
Wheal germ 108g
Cellulose powder 18g
Vitamins (Muluivitaplex torie) 05g
Agar dissolved in 220 ml ol

hoiling waler 90
Ascorbic acid ldg
Tetracycline 100 mg
Sorbie acid 05g
Linseed oil 2.0ml
Dried cabbage leal’ powder 50g

{in 50 ml water at 50°C)

The larval period (10.2 days) and pupal peniad
(6.4 days) was prolonged when compared with 1w
natural diet (4.8 and 4.5 days, respectively (Fig.6)
Per cent pupation (27.78) and adult emergence
(13.89) was also greatly reduced as compared to
natural diet (95 and 90.4%).

Among the three diets, Dict I was superior
the other diets with better per cent pupation and
adult emergence (Fig.7).

13073 Invitro” rearing of Trichogramme spp

Preliminary attempts were made for ‘in vitro’
production of trichogrammatid ege parasitoids.
T. chilonis and T. pretiosum were used for the
study in the laboratory. The below mentioned
diets were tried (Table 13),

Table 13. Diel ingredients for n vifro rearmg ol
T. chilonis and T, pretiosum

Ingredient Quantity
Diet 1

Helicoverpa armigera hagmo-

lymph* 50.00 %

Egg yolk 25.00 %

Milk suspension 25.00 4

(15g dried milk in 100 ml

waler}

Gentamycin/streplomycin HL15 %
Wax + Petroleum jelly (3:1)

Diet 11

H, gnnigen: haemolymph*® 4330 %

H. amigeregg liquid 20000 %

Egge yolk 18.30 %
Milk suspension 18.30 %
Gentamyein  sulphate/

streptomycein sulphate 00,135 %

Wax +Petroleum jelly (3:1)

-

* H. grmigera hagmolymph (5049 ) was obtained
by immersing IV and early V instar larvae in hot
water at 60° C for 10 minutes. This prevented-
melanization of haemolymph.
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Egg preparation, exposure and regrmg were
done under aseptic conditions to avoid  con-
tamination. Egg oviposition stimulant (0.62%
KCL + 0.60% MpSO4.7H20) was mixed along
with wax and  petroleum jelly and placed as
droplets on petri plates, Mated adults were
released and they were ohserved to readily
parasitize a lew cggs, After 4 hrs the wax and
petroleum jelly coating was removed and artifi-
cal diet added. In some cases larval development
wits seen, The number ol larvae developing was
more on Diet 11 However, no pupation or adull
emergence eould be obtained even afler repeaied
triafs several Limes.

1.3.1.74. Synthesis af new diet for Chrvsoperh
carnea larvae

Atlempts were nude o synthesise semi-syn-
thewie diet for € camen larvae using the available
laboratory wastes like the speat or dead adults of
o cephalonica, S0 e, Ho aonegens, mealy
hugs and bees. They were further enriched by
adding yeast extract, egg yolk and honey. The
seteseent ansects were killed by deep freezing,
dried inoan oven at TOO® C Tor 90 1o 120 minues
and powdered. The diet ingredients were mixed
ina beaker, and placed m a water bath. A small
gquinlity o wax (327 € MP) and vascline were
added 1o the diets o enable placing them as
droplets om polyethyiene shect. Fresh droplets
were provided every day to the larvae. The com-
position of the dicts developed alter trying varions
combinations are presented in Table 14

Tahle 14, Constituents for dillerenl semi-syn-
thetie diets for Clrvsoperda comea larvae,

Conslituents uantity

A, Mealy bug dict (MD)

Mealy bug powder 0lg

Egg yolk 50¢

Huney 25g

Yeast extract 02p
Distilled water 6.0ml =

B. Corcynu cephalonice abdomen
diet (CAD)
. cephalonica ahdomen powder 0.2 ¢
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Eaopg yolk 5.0
Honey 2.5¢
Yeast extract 02g
Distilled water 6.0ml
C. Protinex diet (PD)
Protinex 0.2¢
Egg yolk 50
Honey 25¢
Yeust oxtract nag
Distilled waler 6.0ml
D). Bee diet (BD)
Bew powder 0.2g
Egp yolk 308
Honey 25¢g
Yeast extract 02g
Distilled waler fml
E. Spodapter fiura abdomen
diel (5AD)
8. litwra abdomen powder 02 ¢
Egp yolk 508
Honey 258
Yeast extract 02g
Distilled water 6.0ml

F. Helcoverpa amgers abdomen
diet (HAD)

H. amiigers abdomen powder 2 ¢
Egg yolk hRIR
Honey 25¢
Yeast extract h2g
Distilled water 6.0ml

G: Contrel -
( C. eephaloniva epgs )

In adl the dicts larval feeding was noticed on the
diets while pupation was observed 1o vary (Table
15).

Adull emergence was nil in mealy bug powder
diet (MD} and Protinex diet (PD) and per cent
adull emergence was very low (0.38) in Corevra
abdomen powder diel (CAD). Hence, the data
collected on the abave three dicts were not sub-

Jected Lo statistical analysis. The Jarval periods

reared on the dicts ranged from 117 1w 27.3 days,
The per cent pupation n all the semi synthetic
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dicts was  significantly lower than in control,
However, amone the three seni synthetic diets,
SAD proved w be superior followed by BD, while
minimum fier cent pupation was observed m the
case 0l HAD. Larvae fed on SAD and HAD
spinned heavier cocoons in comparison with BD,
bt still they were lesser in weight than thase from
contral. Pupal periods ainoall the three treatments
woere similar. While BD and SAD were on par
with control the pupal period in HAD  was sig-
aiticantly lopger  Adull emergence in varying
degrees were observed in the BD (16.22%). SAD
(20639 and HAD (23.53%0.

Smce SAD and HAD performed better com-
parcd 1o the remsining diets, C carmeawis reared
on these dicts For § generalions and the resulis are
presented i Table 16 & Tabie 17,

Larval duration was reduced and per cent puja-
tivn was more in SAD when compared 1o HAD,
Pupal weight wis almost same in hoth SAD and
HAD, Larvae led on HAD took lnnger 1o pupate
when compared with those led on SAD, Aduli
chiergenee was comparatively more in SAD than
in HAD, Egg laying wias obserwed in the Sth
generaton 1 both the reatments:

AT 60 Synthesis of dict Tor coccinedlids,

Allempts were made o develop artificnal diets
rearing Urvptolaentns
Chedonrenes sexmaendatin, Chilocomns
il Nephis sp,

Far Hfr}!”r{-’ﬁ.’:’(‘]’i.

Higrita,
The loellowing diet combimanons were utliscd
1) Bee powder + yeast extract + sucrose

1 Spodoptere abdomen powder + yeasl
CXITACT + SHErose

1) Sitkworm pupal powder + weast extract +
KHCTHSC

v Hogemngery abdomen powder + yeast
exlrael + suerose

Bulh adults and grubs of Nephuy sp, did ot
survive Lor long when ted on these dicts, Early
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instar grubs ol € montouzien, C Sexmtenilar
and . niging did nol survive when (ed on the
diels, whereas the late instar grubs pupated when
fed on these dicts. Adultheetles ofthe latler three
species reared on these diets survived long (4w
Smonths) but did not lay eggs.

1.3.1.8. Evoluation of endesulfan resis-
tant strain of Trichogrammua chilonis

This study started in 1989-90 and is heing con-
tmued. Bio €1 strain of Trichogmoonma selected
tor Held trral was exposed to 012 miflitre solution
af endosulfan, Endesullan at the rate of 123
milMitre solution was sprayed in FI6d generalion
and this was continued tllhe st species reached
F 1700 generation when the conventralion was in-
creased 1o LS mblire. Glass tube (20x 305 cm
with hih ends open was sprayed with endosullin
solution and dried under shade.  Adul
parasitolds were released  inside aler covering
both ends ot the wbe with cloth. Afler 15-30
minttes of adull release the egg card was inuro-
duced when susceplible ones were dead. Obser-
valion on per cent mortality of adult was recorded
alier frand 24 hours ol exposure and later for per
CLND Parasitism ol caes.

The experiment was started with 0,12 mlflire
andd s oal present at LS mlA stage in gencration
1496,

ALF 165 peneraton the 1est mseels were shilled
W 125 mll, A mortality of 95 aod 100 per ceni
oeeurred alier exposure of 6 and 24 s, respuec-
tvely, and parasitism was 65%:, By F 180 genera-
lion mortality reduced 1o TO% and Y0% after 6 and
24 birs. respectively, and purasiusm improved o
100 per cent, Aler obtaining 1O parasitism i
the next generation also, the parasitoids were
shilted  tooa higher concentration {15 ml/hter
(0325% 1) In F 19 generavion. Per cenl mor-
Lakity Increascd 1 939 and 1005 alter O and 24hrs
expasure, respectively. amd parasiism was
reduced o 42% . (Table 18) The experiment will
continue Gl resistanttolerant strain s obuned at
fiehd recommended dosage of eadosullan
IRV PL N
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Tahle 15. Development of Chrysoperla camea larvae on semisynthetic diets

Average Average Average  Per cent
Diet larval Pupation pupal pupal adult

period (%) weight period emergence

(days} {mg) (days}
MD* 26.50 17.50 36 0.0 0.0
cAD* 27.30 34.60 35 12.0 0.38
PD* 22.00 0.76 i3 0.0 0.0
BD 14,64 75.50 3.6 6.9 16.22
SAD 11.70 77.14 472 8.2 29.03
HAD 2341 48.57 40 g 23.53
CONTROL 818 96.00 9.2 6.4 90,00
SEm 1.32 0,24 0,003 0.71 0.28
CD 5% 3.76 0.69 1.009 2.03 .81
CV % i7.61 20.26 169,42 43.01 4425
# Not subjected Lo statistical analysis due to poor performance
Table 16, Development of C. carnea larvae on 8. litwra diet for hive generations

Generatinns
Parameters
1 1 I Y v

Larval period (days) 11,70 15.85 23.73 18.05 28.55
Pupation (%) 77.14 80.00 5588 79.60 77,78
Pupal weight (mg) 4.20 4.70 4.50 3,80 3.95
Pupal period (days) 8.20 8.73 984 103 010.70
Aduli emergence (%) 29.63 30.00 23.53 69.38 3880
Fecundity 41800 335.00 357.50 648,70 257.80
Sex ratio 106 1:0.3 18 1:14 1:0.6

(Male: Female)
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| Tahle 17, Development of € camen larvae om B amiieens diet tor five generations
|
|

Generations

Paramcters =
‘ | I Y v v

Larval period tdays) 2341 16533 .36 2713 32.26
| Pupanon (51 4857 93,33 73,33 S1.00 6042
[ Pupal weight (g} 410 4.50 3,60 170 182
| Pupal penod (days) B.50 w3l 231 11.70 11.41
| Adull emergenee () 2353 667 $0L00 7322 25.00
i Fecundity 4a1 80 1X5.50 202.00 TR0 233400

Sex rabio 1:1 (R {1 S 1:1.5 1:00.5
‘ Il Femaled

1.3.1.9. Insect Pathology

1A Oixveen consimption study o establish
fwrst - pathegen relainnship

For a better understandimg ol the mechanism
and  developient o the nuclear polybedrosis
virus miecton in Hoaraegera and 8, fifra. vxygen
colsiumplion was investigated me NPV nfecied
farvae of Hoaratigera and 8. Ntnra using an mira
red analyzer by way ol studying respiratony carbuol
dinwide eas exchange. The abuve stady revealed
that the varus imfeetion e the msect body canses
anl ileredse w the oxyzen consumpiion of hoth
insects, amd it way 3625 plialhe and 44900
e 1n ihe case of virusinfected Sl aned H.
prmreera when compared 1 873 plig/he g 916
uligfhe o the case on healthy S fora and A,
amireend, respeetively, Measurimg oxygen con-
sumption in wvicus inlected nsects will he setul
antl convenient for the determination of the in-
cobation periad and host - pathogen relationship
ineluding better understanding ol the specihic be-
Faviour of virgs infected inseces i fuare.

14142, Studies an the encapsulatuor of NPV
Preliminary atlempts in cneapsulating the

polyhedral fnchusion hodies ol nuclear
|\1|]>"|L\_‘Lirl‘.‘|lh viruses ol both B armgeraand 5
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Jiewrer in caleinm alginate o beads by way of
adding i jonie sediam alginate solution {which s
meorporated with encapsuladon vie, either alone
Jike gustatory stimulant, Uy protectants il
serecners) a8 o means Womerease their use as
hinpesticides has been successtul. This echmgue
will greatly increase the potential of 1N8eCt VIrises
alane or in combinatinh with various spray ad-
juvants as hiological controd agent in fire he-
canse i will oot only Tead w profonged residual
aclivity. bul also overcome one ol the Timitations
1o the use ol the micrabial mseetcides, unlization
by meorporating e hait and other spray ad-
juvants has distoct leasility in (uture,

[.3.1.8.3. Survey for insect pathogens. ol tnpor-
Lnl presis

During the course of our ficld survey natural
mcidence of nuclear polyhedrosis vimas o H. ar-
migera, provogoans like Nosesma and Vairimorpa
including rickettsia like orgamism has heen
recorded more in the case ol H. armigera when
campared o 8 fimra,
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Table 18. Exposure of Trichogramma chilons adults 10 endosultan

Concentra- Continuons Adult mertality after hours (%) Parasitisin
lion generation (%)
6 24
00445 F 165 us | 036} i)
(1.25 mlf F 170 95 100 65
litre) F175 &0 Y5 95
F 180 0 () 100
F 185 50 80 100
0.052% F 196 95 100 42
(1.50 ml/ F 197 95 100 0
litre) F198 90 100 35
F 199 85 100 55
F200 50 100) 58
F201 R0 100) o)

24
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1.3.2. BIOLOGICAL SUPPRES-
SION OF SUGARCANE PESTS

1.3.2.1 Field evaluation of Trichogram-
ma chilonis against Chilo mfuscatellus
{(PAU, Ludhiana).

Field expeniments to evaluate the effectiveness
ol Trichoeramma  chifonis againsl Chile  rnfus-
carefles was conducted at Bahar Muzara
{Jalandhar. Punjabl. Two fields ol sugarcane
(var,.Col 641, each measuring 2 ha were selecied
dal g distance of 0.5 ki Irom each other. In one ol
the helds ¥ ehidonss was released @ 50,000/ha
from April 1o June, 1994 on different dates as
indicated in Table 19 while the Znd field was left
withoul parasitoid release as check. Pre and post
release incidence ol O infuscatellus were
recorded twice a month [rom April w June 1994
trom hoth the plins. Recovery tests were carried
out by collgeting and rearing the host eg masses
from both the plots, The emerged parasitoids
were identified

The data in Table 19 reveal that the pre-release
incidence recorded in April in parasitoid release
plot and the check plot was (L8 and 0.7 per cent,
respectively, The post-release mcidence of C. in-
Suseatellns during May was 3.9 and 7.6 per cent
and in June 8.6 and 14,1 per cent in the refease and
check plots, respectively, The data also showed
that parasinsm by ege parasitoid was 43.8 and 9.5
per cent in release and check plots. respectively.

It could be concluded that 7 releases of T
chiloniy @ 50,000 per ha during April - June
reduced the mcidence of C. efuscatellus by 46.6
per cent

1.3.2.2. Field evaluation of Trichogram-
ma chilonis against Chilo auricilius
(FPALU, Ludhiana)

A feld expenment to evaluate the effectiveness
ol Trichogramma  chilonis against Chilo
auricitiny was laid ouwl in Lassara and Chakdana
{Jalandhar, Punjab)), Three fields were selected.
each measuring  one hectare, (var, Col 64)
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separated by 0.5 km. In two plots 7 day old eggs of
Corevia  cephalonica parasitized by 7. chilonis
were released @ 50,000/ha trom second week of
July 0 middle of Octaber 1994 (Table 20). A 3rd
field without release of parasioid was kept as
check. Ohsgrvations on the incidence of O
awrtcilimng were recorded hefore and after starting
the parasitoid releases in all the three plots on
different dates. For recovery tests, [our egg
clusters of € aurtcilins {laboratory laid) were ex-
posed in each field for 48 hr during July and
September and reared in laboratory in individual
test tubes till emergence of host larvae or
parasitoids. The cmerged parasitowd were iden-
tified and the data are presented in Table 21.

The data (Table 20) reveal that the pre-release
incidence of € anricilius was 1.0, 0.9 and 0.9 %
in the three plots. The post-release mean in-
cidence of horer in 1 and 0 plots and in the control
varied trom 4.9 - 19.9%, 50 - 21.0% and 8.7 -
53.06, respectively from July to October, 1994,

The data on recovery tests is presented in Table
21. The data showed that in L and control plots
1.2 and 00 egpsicluster. respectively, were found
parasitized. The results indicate that the
parasitoid muluplied in the feld and checked
harer incidence in the released plots.

1.3.2.3. Field evaluation of Trichogram-
ma chilonis against Chilo auricilius and
Chilo sacchariphagus indicus (ISR,
Lucknow)

The experiment was conducted in a ratoon cane
field (Var.CoLLK 8102) at the Instilute farm in one
hectare. The field was divided into two equal
halves with a huffer area of 55x 50M in between
the two halves. One half was used for release of
the parasitoid while the other was left as a check
(No release). Tricho cards of T, chionis were
supplied by PDBC. Bangalore. The releases were
made @ S0.000/ha at 10 days interval from 25th
July to 28th September, 1994, Observatons were
made on the mcidence of stalk and internode
horers in the last week of Seplember from & unil
of 4 clumps selected at random at 15 spots both in
the release and check blocks. At harvest, 15
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samples each of 25 canes in a row were Laken at
random hoth in the release and check blocks and
split open for recording the incidence and infis-
Laton af the joinis.

The data on the meidence and inensity ol the
two borers during September and at harvest are
presented in Table 220 The data indicawe hat
incidence ol stalk borer lended (o increase Irom
September 1o February both in release and check
plots whereas in case of mternode borer st
remained static. The difterence in the incidence
and intensity in the release and check plols were
not significant, except lor the incidence of stalk
harer al harvest which oo s higher in release
bluck than chevk block. This year the pest buikd
up remained low, hence the differences were no
marked.

1.3.2.4. Comparative efficacy of in-
digenous and Indonesian strains of
Cotesia flavips against three species of
sugarcane borers

Chilo infuscatelluy

The expeniment o study the efficacy of in-
digenous and Indonesian strains of Cotesia
flavipes Lo control C, ifuscarellas was laid near
Bihar Muzara village {Jalandhar) in three sugar-
cane lelds o/ 0.5 ha each of Col 64 variety. The
fields were 142 km apart from one another. In one
lield indigencus strain and in the 2nd Indonesian
stedin o € favipes @ 800/ha were released from
last week of April to 3rd week of June, 1994 on
different dates (Table 23). Larvac of the borer
were collecied by dissecting the shoots from all the
three plots during May to July and reared in the
laboratory till formation of host pupae or
parasitoid. From  indigenous and Indonesian
stram plots and the check plot 78,82 and 92 larvae,
respectively. were collected during May to July
and reared. IUis seen fromthe data(Table 23) that
e pre release incidence of € imfiscatellus in
April 1994 varied from 1.010 | 4 % in all the three
plots. In May, the mean meidence was 4 3, 7.1 and
1.6 percent in the plots where indigenous and
Indenestan sirains of C. flavipes were released and
the check plots, respectively,
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Thi corresponding figures (or June mereased 1o
8.3 . 156 and 16,1 per cent, This showed that the
incidence was low in the plots where indigenous
strain was released whily the incidence i e
other two plots were on par with cach other
Similarly . the per cent parasibsm by the Lirvil
parasitoid was 10.7% in the indigenous strain
release plot while i was almost equal in the rest o
the two plots. From all the three plos only in-
tigenous strians ol C flavipes was recovered. Tlos
showed that the Indenesian strain tailed 10 esth-
lish aml exercise a check on the pest meidence
while the indigenous strain plived i1s role,

Clrdler anrdediny and Acigong stewelliny

The expenments o stnly e efficacy ol two
sty of G flavipey 0 conirol these Two pests
were Land out i the villypes Lassara and Chakidana
[ dalandhar). Three fields of var. Cod 64 cach
measuring 0.5 ha were selected al g distance of
about vie Kilometer frome cach another, Inone
feld the andigenous strain and in the 2nd -
donesian strain of 0 flavipes were released (@
BOC/Da on ditferent dates Irom last week of July o
Rih Gctober (Table 24, The Leld wilthout release
was kept as check.

The pre-release incidence of A, stensedlny was
1.2, L6, LA per cent in the mdigenous, Indonesian
strain plots and the check plon respectively, while
mthe case of O auneiling, the corresponding
ligures were (08, 1.2 and 1LO%. respectively (Table
24),

The post refease incidence of A, stenretliny was
94, 164 and 17.6% in indigenous, Indonesian and
the check plot, respectively. The corresponding
figures for O auricilius were 32,6, 538 and 57 44,
respectively. This showed that mdigenous strain
wits better 1 controlling hoth the pests. Only in-
digenous strain was recovered lrom all the treat-
ments during recovery tesis.. The parasitism of A,
steniellus and C.awriciling larvae was O and 109,
respectively, where indigenous strain was released
as the parasitism varied from 2-4% i all other
Leeatments.
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| Tuble 1Y, Field evaluation of Trichogranima chitonis against Chile mpuscatelius

| Treatment/ Date ol = Mean incidenee (%) Redue-  Recovery of parasitoid
| Drimsugelha release Pre- Post- i
release  release &3]
April - May  June Egp clusters Parasitism®*
1994 19494 1994 collected  recorded
1 chilonis  19-04-1994 0% 39 Ko 40.0 16 438
|l S0L00 26-04- 1494
17 whay wld | 2-05-1994
parasitized  20-05-1994
host epgs)  31-05-1094
07-06-19494
17-06- 14904
Controd w7 76 16l - 21 95
| (No release)
Observation  dawes oth & 12th& Tih &
19 st 2610
April May  June

# fsed onunits ol 100 shoms
=+ includes the parasitism by 7. chilorraene

Table 20. Evaluation of Trichoeramaa ehilonis aganst Chilo auricilins
Manth Date ol * Mean incidence of € gnsicilins (%)
release -
Fichl - 1 Field -2 Control

June = Preerclease 1.0 0.9 0.y

July 15,26 449 5.0 8.7

August 31625 14.1 14.2 229

Sepiember 1.12,28 I8.5 18.8 442

Outober 12 19.9 210 530

* Average of 3 observations cach hased on 5 units cach of 5 clumps

T chilonis releised @ 50,000 parasitized host eges

Tuble 21, Recovery ol Trichogramn chilonis by host exposure method

Treatment Maonth of No.ofegg Parasitoid
exprsUe clusters recoversd
ol host egps parasitized

T ehilonis release

Field-1 July 1 T, chilonis
September 2 1. chilonis

Field-1l July 1 T. chilonis
September 1 T chilonis

Controd July 0 -
September 0

4 epp clusters were exposed each month for 48hrs. 1 each treatment
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Table 22. Efficacy of Trichogramma chilanis against the sugarcane lissue horers
Chilo auricilins and Chilo sacehariphagus indicus

Period

Mean percent incidence

of ohservation

Chilo awriciling

Chilo sacehariphagus

indicns
Release Control Release Control
plot plot plat plat
Seplember, 1994 8.13" 486 13,17 .27
February, 1995 22.13° 1.20* 14.40/ 986"
(155" 073" (L46)" {0.55Y°

Figures in parentheses denoie the intensity of infestation.
Differences between 1 and 2 are not significant and that between 3 and 4 are significant at 5% level,

Table 23, Field efficacy of two strains of Cotesia flavipes against Chilo infuscarellies

Treatment Mo, relea-  Date of % Mean ingidence of - Recovery ol parasitoid
sed ha release C infuseanellis (%)
Pre- Pogt- No. of larvae  Parasi-
release  release collected lism
& reared (%)
April May  June  (May-Tuly)
Cflavipes 800 April 26 1.4 43 8.3 78 10.3
{Indigenous strain) May3,12,29.31
June 7,17
C flavipes 200 As ahave 1.0 7.1 15.6 82 3.7
(Indonesian  strain)
Control No - 13 1.6 16.1 92 i3
release
Dates ol observation 8 & 12 & T&

19 April 31 May 26 June

Note: The plot size was (.5 ha for cach treatment
#% Average of 2 observations, each hased on 5 units of 100 shaots
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Table 24, Field etlicacy of vwo strains of Cotesia flevipes against Acigona stentellus and Chilo awredins

*Treatmenl Date of ** Mean incidence of Recovery (%)
release C. infusearellus (%)
Pre-release Post-release
A5 Ca As Cu Ay Ca
C fhavipes July 28 1.2 (.8 9.4 326 9.0 10.0
(Indigenous August 5,16,18
strain) Septemberl, 1220
October 8
Cflavipey -ilo- 1.6 b2 16.4 538 20 6.0
(Indonesian  strain}
Control 1.4 1.0 17.6 3T4 20 4.0
Dates of observation 23 i 20 28
June July Sept- Oews-

ember her

* Releases were made @ 800 adultstha and plot size was 0.5 haftreatment
% Average of 5 units of 100 canes each

+ Recovery tests based on 50 larvae of each species per treatment

As = Acigona stesiellus and Ca = Chilo anriciling

1.3.2.5 Field evaluation of exotic strain infestation of stalk borer was 10.39, 11.52 and

of Cotesia flavipes (TISR, Lucknow) 12.31 per cent in parasitoid released arca @ 800,
12000 and 2000 adultstha, respectively, as against

1.3.2.5.1. Eflicacy of exotic larval parasitoid, _iS_.l()plL’r cent in check (Table 25), Similarly, the
Cotesia flavipes (Indonesian sirain} against stem infestation ol internode borer was 1342, 11.15 and
Boiaks 1398 per cent in parasitoid released area @ 800,
1200 and 2000 adults/ha, respectively, as against
1899 per cent in check. The infestation of hoth
four treatments replicating five times each ireat- the: borers remained low in.all the released treat-
ment on the releases of C favipes with variety ments as compared (o check. However, al harvest
CoLk 8102 planted in Nowember in D-32. The a6 detinite wend was pbseryed in the infestation
weatments included the releases of C. flavipes @ of stalk and internode borer in released and con-
800. 1200 and 2000 mated femalesiha and from 1Ol blocks, AUharvest the parasitization of stalk
July 10 November at 15 days interval and an - horer was 10.0, 10.59 and 9.07 per cent in wasps
treated check, The observalions on progressive releascd @ 800, 1200 and 2000 adulis/iha, respoc-
field infestation of stalk and miernode horer were Lively, as against 6,66 per centin check, In general,
recorded,in July. Seplember and final harvest in the farval population of-stalk. borer:remained low
January  The results revealed that in July the (3.65 larvac/100 canes). therefore. the larval
infestation of stalk and internode borer remained ~ Parasitization also remained low.
very low (O to 4,19 per cent). In September, the

A field experiment was laid ol in RBD wilh
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1.3.2.5.2 Releases of C, flavipes @ 250 mated
femalesfha at weekly interval

A block tral was conducted moone hectare
ratoon field of the vartety CoLk 8102, Weekly
releases were made of C flavipes @ 250 mated
temalesfha. The Geld was marked into two blocks
of 75 x 54 m cach separated by a butfer anca of 30
m. In one block, the releases of the wasps were
carried out from 29th June to 11th November as
per the weatment and the other block wias treated
as check (unreleased), The progressive field m-
lestation of stalk and internode borer was
recorded i both the released and unreleased
hlocks 1 July. September - Oetober and Nowvein-
her, The infestation of infernode borer was 27.65
per cent in July and reached its peak of 3236 per
cent in Seplember - October and remainel at
3136 per cent in September-Octiher and was at
31.36 per cent in November. whereas mn released
hlock the intestation in July, #fier one month ol
releases of the wasp, was onty 625 per cont which
ingreased w165 per cent in Sepember -Oglaber
and remamed al 15.04 per cent in November: In
the case o stalk borer the infestation was i races
in July. 11.53 per cent in Sept-Oct, and 2221 per
cemt i November in unreleased block i July.
Septenther - October and November., respectively
{Table 26). The differences inintestation ol stalk
porer 10 released and control blocks during
November alone were statistically significant.

1.3.2.6. Comparative studies of exotic
and indigenous strain of Cotesia flavipes
(IISE, Lucknow)

1.3.2.6.1. Lahoratory stugdics on exolie sirain ol
Cotesia flavipes

Hust stage preference lest

Host stage preference tests were perlormed in
plastic jars of 1.5 lit capacily ftted with wire mesh
In ¢ach jar four L-day old mawd lemales were
released alongwith 2 larvae each of 2nd, 3rd, 4th
and St nstar of Chito guricifins and 5 gm. diet
The results revealed that the 2nd ingtar larvae
were signilicantly fess preferred for oviposition by
€ flavepes than the 3rd, 4th and Sth instar larvae,
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However, the diflerences among 3rd, 4th and Sth
instar larvae were not significant (Table 27

Host-stage suitabilily test

Host stage suttability tests were: performied o
plass whes of 3.5 1 10em sz, In cach jube single
l-day ald mated female was released alongwith 2
farvae of 3 mstar (other than first instar) and 5 gm
diet with 10replications. The larvae were exposed
1o the parasiteid [oe 24 hroand then ransterred w0
artilicial diet for development. The results md-
cated that (he diflerences in per-host larvae
production oF parasitond cocoons, adults jnd sex
rietin (MiF1 of progeny were nog-significin
amtong 2od, 3eck dth oand Sthoinstar lanvae ol C
auriviliny(Table 28),

Storage. ol cocoons

The 3 day old cocoons of O, flevipes were tound
to he more smtable Tor storage at 10 C than the
fresh amd S-day old cocoons. The 3 day eid
coconns gave 71O percenl cnergenee of Witsps
when stored (or 15 days (Table 24)

1.3.2.7. Natural parasitism by Cotesin

Mflavipes (SBL, Coimbatore)

Natural parasitism ol sugarcane shoos borer ind
internisde horer and sorghum borer by C. flavepes
was monitored from April 1994 10 Mach 1995
(Table 300 The mean -mombly parasiism was
generally ow inall the borers, The highest
parasitispn amaongst all the horers and months was
noticed 10 March in tnternode borer (2.6% ), The
parastoid was least active on shoot borer, The
remaining bwo horers did oo difter moch i the
Tewels of pardsitism.

1.3.2.8 Mating behaviour of C_ flavipes
(SBI, Coimbatore)

The mating rate of females in hatches ol varying
sex rados was assessed Lo dewermine the role ol
proportion ol males in mating suceess (Table 310,
The propoertion of males in the test samples varied
from .14 1o 050 and the matng success was
recorded in terms of number mating over the
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pumber of females, assuming mopogamy in
females, In the ratios wested, the matng rate varied
from 75-100% of the lemales released within 15

Wopont 1993-05

minules of exposire. indicating high mating sug-
cess even at low proportion of miles.

Tahle 35 Per cent inlestation of imernode borer and stalk horer

July September January
Treammen! —
Adulis/hia 1B SB 1B SB B 5B
RO 378 0.0 13.42 10.34 21.52 21,40
e (1151 (163 (2.0
1200 222 0.4 4,15 11.52 21.91 26.21
(1.03) 123 (1.76) {2:55]
3000 4049 .00 13,98 1231 28.36 26,67
(1.25) (112 (2.46) 12,74
| Check 2:52 0.23 1890 15,10 2399 2273
! 01,761 {1.56) (3271 {4.23)

Figures i parenthesis e the infestation on mernode hasis
1B Internude borer: SB: Stalk borer

| Table 26, Progressive ficld infestation of internode and stalk horer i refeased and contrul block m

|ﬁcj1[umhur - October and November

Ficlkd Per cent internode borer incidence Per cent stalk horer meidence
Tuly September November July September Noveny-
- Ortiber ~Ohctaber ber

Released 6.25 1649 15.0 0.8 1.6 8.7
(1.4 [ WO {02) (1.5

Cuontrol 2176 325 o 0. 1.5 222
(2.8} (23} (0.9 {2.0)

1 Lest

signili-

cinee al

5t NS NS NS NS NS *

Figures in parcntheses are per cent intestation on internode hasis: NS = Non signilicant

.|IL|!,I'1
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o . flavipes

Table 27. Host stage preference test involving exposure of 2 larvae each of 2nd, 3rd, 4th and Sth instar

Host instar Per cent parasitization of C. auricilius larvae

1 2 3 L 5 (i 7 Mean
2nd 5.0 5.0 7.5 25 25 00 50 ER
3rd 15.0 12.5 10.0 125 200 100 75 12.50
4ih TS 50 10.0 15.0 10.0 100 50 9.64
Sth 15.0 12.5 150 0.0 10,0 7.5 125 11.78

Table 28. Host stage suitability of C. auricilius 1o C, flavipes

Host No of hosts Parasitoids produced from each parasitized larva
nstar that
produced
parasitoid No. of Per cent N, of Sex ralio
COCOONS COCO0ns cmergence parasitoid  of progeny
{when 2 host  produced of adults progeny  M:F
larvae were from cocoons
exposed Lo an
individual
female wasp)
2nd 0.72 18.73 BY.56 16.52 1:2
((1.69) (8.62) (17.05) {8.52) (2.36)
drd 0.93 25.66 8Y 85 23.55 ;44
10.62) (13.38) (11.93) (1342 {4.35)
4th 0.93 25,62 83.40 22.33 1:4.73
(0.58) (9.83) (23.84) (11.94) (6.02)
Sth 0.96 2157 87.94 18.73 1:2.94
0.62) (8.57) (14.04) (1.72) (3.01)
cD NS NS NS N§ NS

Table 29, Effect of storage of fresh, 3-day and 5-day old cocoons at 10°C on adult emergence of C,_ﬂawﬂ

In vertical columns means followed by the same lelter
Figures in parenthests are arcsin transformed values

s are not different statistically at 5%

Age of Per cent of adult emergence at different intervals(days)
cocoon

] ] 15 0 25
Fresh 594" 54.2° 4.66" 0.5 Nil

(50.83) (47.57) (5.77) (2.03)
3-day 94 8 778 71.60° 172 Nl
old (78.64) (63.17) (59.31) (21.7%)
S-day 86.9" 65.05° 16,700 63" Nil
old 731D (55.1% (20.18)
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Table 30. Natural parasitism of sugarcane horers by Coresia flavipes

Year No, of larvae collected Per cent parasitism
Maonth
CP INB SB CP INB SB
April 1994 231 418 346 0.0 0.0 0.0
May 268 083 601 0.0 0.0 0.0
June 727 1084 392 0.0 0.1 0.0
Tuly 584 828 872 0.0 0.1 0.0
Augusl 539 1095 252 1.5 0.0 0.0
Seprember 572 392 773 0.4 0.0 0.0
Uetober 1158 375 633 0.0 0.8 0.0
November 941 328 499 0.1 0.0 a0
December 307 918 768 2.0 1.3 o1
January 1995 0 206 612 0.0 1.5 L1
February 521 327 840 0.2 0.6 0.0
March 657 645 752 0.0 26 0.0
CP : Chilo parteflus INB: Internode horer  SB: Shoot horer

Table 31. Mating behaviour of C. flavipes

No.ol Sex ratio Propor- % mated females at different

adults M : F) tion of intervals (min.)

exposed males

M F) 5 15 30 45
55 18 (.50 4000 100,00 10000 100.00
6.0 11 (.50 0.00 6670 53.30 83,30
6112 11 (.50 3330 7500 75.00 75.00
39 1:1 0.50 0.00 10000 100.00 100,00
2:12 141 (.50 0.00 7500 83.30 8330

1.3.2.9 Oviposition success rate of C.
Sflavipes (SB1, Coimbatore)

The aviposition success rate of the parasite was
assessed in the laboratory to understand the fac-
tors responsible for low levels of parasitization
Females from batches of varying sex ratio were
allowed 1o oviposit individually on a single sor-
ghum horer larva and the oviposition rate was
recorded. The oviposition rate by the parasite
varied from 7.7 1o 76.2% amongst different
batches (Table 32). The correlation between the
percentage of males in the different batches and
the comesponding ovIPOSIHON rales was non-sig-
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nificant (r= 0.560; p (.05}, Less males did not
seem to affect mating chances and oviposition
rale, thus suggesting polygamy amongst males.

1.3.2.10 Studies on kairomonal prin-
cipals C. partellus frass (SBI, Coim-
batore)

Studies were initiated to identity active
katromonal principles in  the frass.
Dichloromethane extract of the [rass was ob-
lained by steam distillation in Soxhler apparatus.
Adter reducing the volume, the extract was frac-
tionated in a silica gel column using different com-




e

himtions amd later was vacuum evaporated o
reduce their volume. The fractions need Turther
purilication

1.3.2.11. Studies on the indigenous
parasitoids of sugarcane borers, their
seasonal availability and parasitism in
nature (PAU, Ludhiana)

The ege clusters, larvae and pupae of lour
species of sugarcane horers (Comfieseareflny , C
anveeding 8, exeerpintis & A, sientellug) were eol-
Jectedd trom liclds during ditlerent muonths ol the
sear and reared i 1he luboratory 1l emergence
ol host or parasioids, Qn cmergence e
parasitoids were dentified and the extent ol
parasitism was recorded, The data on life slages
cullected, pargsitoids cmerged and per cent
parasitism are presented in Tables 33 - 36,
Chirlee infuseatef iy

Two species ol trichogrammatads, vie.
Fretgraminteg clhilotraene and T cliloniy were
recorded during April e July and the parasitism
by former vared frenm 6.3 o 1004 and by the
Litver 2.3%: Three larval parasitoads, viv., Celesin
flivvipes, Bineon speand Stenolraeon nivevitles
were recorded and these exercised parasitism
from 23 -39 9. 1.6-1.8% and 1.6-6.0%. respec-
tvely (Table 330,

Clofn cneneiling

Four species ol farval parasitoids were recorded
troon July 1994 10 February, 1995, Daring this
perisd, 471 laevae and 145 pupae were collecied
and reared, The parasitism by € flovipes ranged
fram 3.2 1 70% . The corresponding figures lor
. onteevillern, .\'.’m'ruiup.\'r’.\' inferery and an uniden-
rfied specres were 24 - 339 17 -7 1% and 3.2 -
4.3 %9, respectively (Table 34,

Newrpophagaexcerptaliv

The data (Table 35) indicated that onl of 113 eog
clusters, 437 larvace and 33 pupac collected and
reared two species of egg parasitoads and (hree
larval parasitoids emerged. The ege parasitonds.
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viv., Felencanns  dignowdis and Trachogrmma

Jupenicun were recorded during April to Sepieni-

ber. The parasitisim of the Tormier species ranged
from 83 - 37.5% and that of later fron 3.1 -4.8%
The parasitism by larval parasitoids Rhaconotny
seirpophagae ranged [rom 5.7 - K9 %, Dot
Jervensis from 4.3 - 5.70% and G, acevilles rom 2.0
- K6,

Avreona stenweling

350 durvae and 83 pupac were collected and
redred inothe labormory, Four species. ol larval
parasitonds namely C flavipes, Go nceviller
Blaconoms NS RIS amd 1 fuvensis were
revorded with the parasitism ranging from 2.4-
FA%, LAT.3% . 1.4-2.4% and 2.1%., respectively,
The two pupal rrasitoids Xanthopinpda sien-
mteterr gl Letrastecfney israedt with a parisitism
level vl 2.9% were recorded (Table 36).

1.3.2.12 Studies on indigenous
parasitoids and entomo- pathogens of
sugarcane pests with particular refer-
ence to their seasonal availability and
parasitism / predatism (11SR, Lucknow)

Shoal boter, Chile mfseiiellng

Al Sardar Nagar, the inlestation ol shoot borer
during premonsoon rentaied low heing 52 0
a0 per cent on dead hearl basis, The shoot
horer complex ol the arci comprised Ol fleseatel-
s, the grecn borer, Ruphonetopas ablutetfy and
the root horer, Ewtatlocera depressella and the
pink borer, Sesenrnd ofereas. O his asscemblige.
O inseateliny remained the most abundant
buorer comprising S& o 92% of the population. In
March. however. pink borer dominared

AL Nellore: the shoot borer infestéd the crop
botheat shootand cane stages, Al The shool stage
s indestation was higher in May planted crop 34
- 3.4 per cent) than in Jamary planted crop (2.1 -
29 per cent). Ar cane stage, the infestation of
internode  horer was higher in Januwary planted
crop (3U-6.T2 per cent incidence and (L06-0.949
per eent inensity) than May planted crop (1.30-
200 per cenl incidence amd 0.15-043 per cent



POBE il B 199495

intensity). Eges ol Cnfuscatelluy were recorded hy Cotesa flavipes from June (o
parasitized by Trehogranma spp. (505 ), At February and by Stumniopsis spp. in April,
Pravaranagar, the shoot horer infestation ranged August, September, February to March {Table
from 2.7 in October and December w 1040 per n.

cent 1 May. 1994, Low level ol parasitization was

Tuble 32, Oviposition suceess rate ol O flavipes

No. of adults Mules : Owviposilion
allowed to maw 151 rate (%)
(Male . Females

it 167 L0
R 36 333 36,1
13,48 213 125
13:26 333 762
! 7100 6.5 120
| 524 6Y.2 0.0
| 658 94 273
2K 200 0.0
13 43.5 7.7
fdf 11.5 ¥223

Table 3%, Field incidence of parasitoid ol Chile infuscatellus on sugarcane in Punjah

Month  No, of lile stages of pest Parasitoids recovered and % parasitism in nature
| collecied and reared -
Epg parasitoids Larval |rarasitoids

Egp Larva *Pupra

cluster Tehitonis  Fohilonis  Cflavipes Bracon sp. Gonicevilled
April 10 HH - 1.0 0.0 23 0.0 0.0
Muy I5 104 10 6.7 0.0 a7 18 0.0
June 42 128 43 (L%} 2.3 39 1.6 (]
July 6 5 - 6.3 0.0 30 0.0 6.0
Toral RS 358 50

* Pupal parasitoids nal recovered,
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Table 34, Field incidence of parasitoids of Chile suricilies on sugarcane in Punjab

Manth No.of life stages

of pest collected Parasitoids recovered and % parasitism in nature

and reared -

—— Uniden-

Larva Pupa* C flavipes G micevillei 8. inferens tifiedt
July 31 1] 3.2 - - -
August 20 0 5 Y. ‘ - 4.3
September 46 28 7.0 - $ -
October 70 0 473 - - -
November 35 0 53 - 1.8 .
December 17 6 0 34 1.7 -
January 42 35 4.8 24 7.1 -
February 31 82 22 32 6.5 32
Total 471 145
* No pupal parasitoids were recovered

L |
Table 35. Field incidence of parasitoid of Sefpophaga excepialis in Py njah —‘
Month  No.of life stages of pest Parasitoids recovered and % parasitism in ficld
collected and reared
Egg parasitoids Larval parasitoids
Egg Larva Pupa*
Tdignoides T japonicum E.scirpophagae 1 javersis G, nicevillel

April 12 35 0 B3 - 0.0 0.0 0.0
May 21 50 0 238 48 00 0.0 0.0
June 10 34 0 200 0.0 0.0 0.0 00
July 4 35 35 0.0 0.0 5.7 5.7 8.6
August 32 45 28 315 3.1 89 44 6.7
Seplember 28 70 0 il4 0.0 ! 4.3 T
Octoher f 70 0 - - - 5.7 T |
November ) 30 {1 - & - 4.0 2.0
December 0 48 0 - - - 4.8 42
January 0 3 1] - - - - -
Fehruary 0 - 0 - - - - -
March ] - 0 - E = s .
Total 13 437 53
* No pupal parasitoids were recovered
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Table 36, Incidence of the parasitoids of Acigena steniellus on sugarcane in Punjab.

Month  Lile stages
collected &
reared * Parasitoids recovered and parasitism (%)

Larva  Pupa C flavipes G. nicevillei R. signipeanis T, jovensis - X. stamntator T. sraeli

July 104 20 48 - - - - -
August 141 a5 5.0 1.8 1.4 2.1 29 2.9
Seprember 131 30 46 - - - - -
Ocrober 130 0 5.3 in . = S
November 82 {] 24 7.3 24 - -
December Y2 0 54 - - - - -
lanuary B0 0 5.0 2.9 = - =
February () O 2.3 22 - - -
Total 850 85

* Lasl two species are pupal and others are larval parasitoids

Table 37, Infestation and natural parasitization of shoot borer at Pravaranagar

Incidence of Prevalence of larval parasitoids
Month shoot borer

(%) SIUrmiopsis sp. Coresia flavipes
April 8,95 + -
May .15 = E
June 7.50 - +
July 4.80 - +
August 5.10 + +
September 4.70 + +
Cctober .95 - +
November 330 - +
December 3.00 - +
January 4,15 - +
February 5.30 + +
March 8.55 + -
+ = indicates presence. - = indicales absence
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Field evaluation ol T, ¢ldanae

Two plots were earmarked for the release ol the
parasitoid and the other for the cantrol. The
releases were made at weekly intervals from 09-
(12-95 11 16-03-95 @ 50,000/ The released plots
recorded Tower level ol incidence of shoot borer
(3.19%:) than the unrcleased plov (9.80%). Epg
masses were also collected trom released and un-
released plot for record of parasitization. While
cgg parasitism was T805% m the released plop i
was only 11.62% 1 the unreleased plot.

Field evaluation of T, chifonis

Thus ways carried out against early shoot borer
two hlocks earmarked lor this purpose, including
one tor release ol parasitoid amnd the other tor
control. The released block recorded an -
cidence helow 9.00 per cent whereas in unreleased
block it was 13.36 per cent

Top horer, Scipopliage excepialis

At Sardarnagar, the top borer incrdence ranged
trom 2.3 to 7.0 per cent m Ist 1o Sth brood.
Maximum natural parasitization (23.3% ) was
recorded in 4th brood and minimum 1n Sth
(209 ). Rhaconots sp. predominated o S1h
hrood (16.3%) followed by Isotma javensis m
the 3rd (8.2% ). Other parasitoids were at g low
level (Tahle 38), Maximum parasilization of egg
masses was recorded i 4th brood (60.92%) as
against minimum in 2nd hrood (31.5% ),
Telenomus sp. was the only parasitoid of the cgg
masses ol lop horer.

Infestation of top horer was negligible at Nellore
and Pravaranagar. At Nellore egg parasitivation
by Telenomus sp. was recorded upto 29.62 per
cent.

Stalk horer, Chile auncilins

At Sardarnagar, activity of Lhis borer was
noticed from August 0 December although its
incidence ranged from 0.2 1o 5.5 per cent. It was
parasitized by Cotesia flavipes (2.5%) and Canr-
pyloneurns mutator (3.5%).
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Internode borer. Chilo saeefariphagus imdicns

In Nellore area s incidence was higher in
January plamted crop (incidence 0.66 o 7.26%
and tensity 0005 10 138 per cent) as compared
1o May planted crop (incidence 1.06 - 200% and
mtensity 01T w018 per centh,

The extent ol parasitization by Coresea favipes
was | 6149 whercas that of its eges by felenomus
sp, wis TR00%.

Sugarcune leal hopper, Pyl peipusilio

At Surdurnagar, its activily was noted from April
1o September with peak at the end having 6-7
nyniphs and adulisdeal AL Nellore, ity mfestation
was noted from May o November with peak in
August having a populalion I b-47

nymiphsfaduli/lcal.

ol

At Pravaranagar. Pyrilfa incidence was nted
from fune with a peak in Augnst at the level ol 810
adulis wnd 15-28 pymiphs on 10GCIomps, Natural
parastieation of eges ol Pyedle was recorded by
Tetrustichus  pynllae (655250 and thal ot iis
nymphs by Recharsdropus  pyrllae (5506 ).
Menomhizium  anisoplice also was [ound 1o ie
nymiphs and adulis (32.50% 1.

The population of the parasitoid, Epincani
mefanolencs was monnored at Dadh Farmom
Pravaranagar. The activity of 10 nrelanoleuea was
noted from 2nd fonnight of July with peak i
August and Seprember, 1994,

The scale inscel, Melanaspis glomenii

Infestation of scale insect was ool there al
Sardarnagar. At Nellore, its maximunm incadence
revorded was 1104 per cent and inwensity of 4.6
per cent. Parasitization of its erawlers was
recorded by Adeleneyrs maywnn to the extent ol
10.23%.

Al Pravaranagar, observations were recorded
during May., 1994 1o March, 1995 fron adsali and
ratooh crop at monthly mtervils { Table 39). Peak
infestanon was recorded in November mmoadsahi
crop and February - March in ratoon. The major
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parasitoids regorded on scale insect were agan
Adeleacyrtus  mayurai, A, moderarus  and
Bourvoideciavata bharariya. Maximum parasiliza-
lion was noticed to the extent of 22.59% during
September. Predatory heetle Pharoscymnus
horni was also noticed during August and Sep-
lember.

1.3.2.13. Seasonal occurrence of
parasitoids on internode borer (SBI,
Coimbatore)

Seasonal occurrence ol internode borer
parasitoids were monitored from April, 1994 to
March., 1995 by sampling the horer larvae at
fortnightly intervals (Table 401, €. flavipes was
the only parasitoid recovered from the borer. The
parasitoid was gencrally more active during
January - March, 1995 than in the remaining
munLhs.

1.3.2.14. Survey for natural enemies of
internode borer in factory areas (SBI,
Coimbatore)

Natural enemies of internode horer were sur-
veyedd in Lour sugar Lactory areas of Tamil Nadu at
harvest time (Table 41), Amongst sugar lactory
arcas, only Salem Co-op. Sugar Mills, Mohanpur.
showed the presence of C flavipes al a very lovw
level.

1.3.2.15 Seasonal and regional varia-
tion of shoot borer parasitoids (SBI,
Coimbatore).

The activity of shool borer parasitoids wis
monitored from January 1o March, 1995 in four
different areas of Coimbatore (Table 42). €,

[Mavipes and Sturmiopsis inferens werc ot iced n

the horer in all the areas surveyed. C. favipes was
more active in Perur area while 8. inferens was
more abundant in Perur and Telungupalayam
areas. S, inferens was generally more active in
February followed by during March and January,
S inferens was more aclive than € flavipes an
shuot horer.,

1.3.2.16 Studies on the internode borer
egg parasitoid, Telenomuy spp. (SBL,
Coimbatore)}

As 2 part of the studies to exploit this potential
ege parasitond of internode borer, egg masses of
the horer were collected  from the feld and ex-
amined for parasitism. The per cent parasitism of
a small batch of cgg masses was as high as 87.5%
on egg mass hasts and 97.1% on individual basis |
When C partellus eg masses were exposed 1o the
parasitoids, the adults atlempted oviposilion
repeatedly, but no parasitoid cmergences from
the epgs was noteed.

[ Table 38. Parasitization of top borer larvae and pupac by natural enemics
Brood Total para- Parasitization by difterent parasitoids
sitigation
Temelucha Isorima Steng- Elas- Rha-
sp. javensis bracen nLiEs Conoins
s sp. sp.
Ist 2.6 1.5 1.1 - - -
nd 22 1.2 1.0 - - -
rd 173 = 82 22 24 4.5
4th 233 = 4.5 - 235 16.3
Sth 2.0 - 0.5 - - 1.5
39
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Table 39, Infestation and parasitism of scale insect at Pravaranagar

Maonth Adsali Ratoon
e G G G % %
scale scale scale scale scale scale
inci- inten- para- inui- ngen- para-
dence sity sitism dence  sity silism
May 1994 Traces Traces
June 34.57 11.67 737 3846 18.77 8.59
July 44,89 13.54 1020 60.69 21.74 10.32
August 75.76 20.01 19.13  81.89 25.93 18.44
Seprember 76.10 2478 2259 8386 3064 21.95
(tober 8E.20 2046 19.77  86.88 3R.04 1654
November 45.69 44.35 16,70 9245 42.98 15.41
Decermber 92.06 43,73 1580 9537 52.28 14.64
January 1995 - - - U647 51.54 14.64
February - - 91,54 53.47 13,96
Murch - - - 98 66 47.00 12,50

Table 40. Seasonal occurrence of C. flavipes on Internode horer

Month/ Fortnight

No. of larvae collected  Recovery of C flavipes (%)

April 14994
May

Tune

July

August

September

October

Nuovember

December

January 1945
February

March

100
-to-
-do-
do=
-t
-do-
o=
~do-
-to-
-do-
-do-
~do-
-go-
-do-
-do-
-(fo-
-tho-
-duo-
-do-
“di-
-do-
-t~
-
~do-

2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Table 41, Incidence of nawral enemies of Internode borer in sugar mill areas of Tamil Nadu

No.ol larvace  Parasiti-

No.al larvae

Sugar Mill No.of % parasitism

larvac

collected C. flavipes Others
Ambur Co-op. Sugar Mills 33 0 0.0
Vadapudupet
E.L.D. Parry (Py Lid 858 0.0 0.0
Pugalur
Salem Co-op . Sugar Mills 108 0.9 0.0
Mohanpur
Vellore Co-op. Sugar Mills 1% 0.0 0.0
Amindi
Tahle 42, Seasonal and regional variation ol shaol borer parasitoids

January, 95 February. 95 March, 95

Parasiti- No.of larvae  Parasiti-

Area collected zation (%) collected zation (%) collecied zation (%)
Si Of S GF Si Ccf
Perur 141 21 2R 96 31 21 o0 46 1.1
Telungupalayam 95 0.0 1.1 77 156 00 RE 1100
Kaovaipudur - - - 95 .1 00 116 0.9 0.0
Kuniamuthur 39 0.0 0.0 1) 1.0 1.0 145 0.7 0.0
Total 275 1.1 1.8 368 46 08 439 1.6 0.2

5. = Sturmiopsis mferens, C.f= Cotesia flavipes

1.3.2.17 Effectiveness of Epiricania
melanolenca coeoons against Pyrilla per-
pusilla (PAU, Ludhiana)

The effect of releases of Epincania melanolewca
cocoons Lo contral Pyalle pempasilla was studied
by collectung cocoons tfrom difterent fields and
releasing these inoa (05 ha field. The releases were
made @ 5000/a in the last week of August by
stapling the leal picces bearing cocoons al dil=
ferent spots. The pre and post release observi-
tions on the number of P. perpusilla and E.
melanolenca was recorded in the last week of

41

August and Seplember. 1994, respectively, The
observations were recorded from 5 units of' 10
leaves cach and the data are presented in Table
43, The poputation of cgg clusters, nymphs and
adults of £ perpusifle were low i the cocoon
released plots as compared with the check ploL
However, there was increase in the population of
parasitoid life-stiges m the cocoon released plots,
It is concluded that by supplementng the popula-
tion of K. melanolenca by releasing ils cocoons i
check was kept on the population of Pyrilia.
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1.3.2.18 Studies on the predatory
carabid beetles (SB1, Coimbatore)

The activity of carabid beetles was monitored
during the crop season of 94 by trapping the
beetles i 24 mt fall rraps placed in an acre of
cropped area, Maximum number of heetles was
collected in the traps in October (Tabie 44),

1.3.2.19 Survey for predatory coccinel-
lids (SBl1, Coimbatore)

Surveys were conducted in Thiru Arooran
Sugars and Sakthi Sugar Mill areas for predators
of white Ay, Low levels ol activity of the predators
like Brumus and Chedomenes were noticed in the
lields surveyed

1.3.2.2(0 Seasonal incidence of insect
pathogens of internode borer (SBI,
Coimbatore)

Fortnightly collections of larvae were madi at
Coimbatore from April, 1994 (o March, 1995. The
granulosis virus was found to infect the host
throughout the year and the maximum inlection
level noticed was 23 per cent {Table 45), The only
fungal pathogen observed to infect internode
borer larvae was Hirsutella noduwlosa, The fungus
was absent from April to June 94. It started infect-
ing the larvae from July and reached a peak level
of 22 per cent in September second fortmght.
Thereafter the fungal infection declined and no
infection was noliced during February, 1995,

1.3.2.21 Incidence of pathogens of in-
ternode borer in sugar factory areas
(SBI, Coimbatore)

In a survey conducted for pathogens infecting
inlernode borer larvae in four sugar factory areas
im Tamil Madu, the granulosis virus infection
ranged from 0.9 o 22.2 per cent (Table 46) . No
fungal pathogen was ohserved.

1.3.2.22 Seasonal incidence of
pathogens of shoot borer (SBI, Coim-

42

batore)

Monthly collections of shoot borer larvae made
at Coimbatore from Seplember, 1994 1o March,
1995 revealed 3.8 to 35.6 per cent virus infection
(Table 47). The study revealed the absence of
fungal pathogens on shoot borer larvae.

1.3.2.23 Seasonal incidence of
pathogens of shoot borer in selected vil-
lages (SBI, Coimbatore)

Tn a study conducted during Janvary (o March,
L9985, it was observed that the mean virus infection
was high at Telengupalya and low al Kovaipudur
[ Table 48},

1.3.2.24. Pathogenity of Hirsurelia
nedulose to internode horer (SBI,
Coimbatore)

The lungal pathogen isolated on Sabourd's
dextrose + yeast extract medium and medium
enriched with 1.5% host exiract could ot infect
the internode borer larvae under the laboratory
conditions. The lungus was sprayed on host lar-
vac at 107 - 108 spores/ml.

1.3.2.25 Evaluation of Delfin against
internode borer (SBI, Coimbatore)

Delfin, a commercial formulation of Bacillus
thuningiensis var. kuwrstaki was evaluated in the
lahoratory against third instar larvae of internode
borer by allowing the larvae to feed on wreated
shoot bils, At & concentration range of 0.03 to
0.1% the highest mortality was caused at 0.075%
concentration (Table 49), The mortality was con-
siderable (70.0%) a1 concentrations ahove
0.025%.

1.3.2.26 Field evaluation of Beauveria
hassiana for control of sugarcane borers
Chilo auricilivs and Chile sac-
chariphagus indicus

The experimental plot was planted with variety
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COLK 8102 10 autumn season (13-10-1993) with
four treatments, T) - B. bassiana broadcast ap-
plication @ 2.0 kgfha, Tz - B. bassiana broadcast
application @ 4.0 kg/ha, Ts - foliar spray of 10/
spores/ml and Tq - untreated check. All the treal-
ments were replicated five times in RBD. Three
applications of the fungus were given starting from
last week of July o August at 15 days mterval.

Observations on the horer incidence were
recorded al harvest time by harvesting two middle
rows and recording stalk borer nfestation as well
as internode borer.

Internode borer incidence and intensity ranged
from 15,5 to 24.6 per cent and 1.2 to 1.6 per cent,
respectively, in the different treatments.

Tahle 43. Effectiveness of Epirtcania melanoleuca against Pyrifla peipusitla

No.released/ Date of
ha (dae)  observation

*Treatment

P, perpusila

#+ Mean population/leal
E. melanoleuca

E

N A E C A PN

5000  August, 25 0.5
(31-08-94) September, 28 0.5

E. melanolenca
(Cocoon)

August, 25 0.3
September, 28 0.1

Control =

22 03 04 05 01 01
50 06 16 32 03 03

22 03 03 04 02 01
150 24 06 08 1 01

= ()5 ha arca was under each treatment
*+ Based on 5 units of 10 leaves each

E = Eggcluster; N= Nymph; A= Adult: C= Cocoon, PN = Parasilized nymph

Table 44, Pitfall trap catches of ground beetles in

sUgarcane crop

Month (1994)

No. of beetles rapped

June

July
August
Sepiember
Oclober
November
December

L Ja By

24
4
Nil

Tahle 45, Seasonal occurrence of microorganisis in internode borer larvac

Month and No, of larvae % infection
Fortnight examined Virus Fungi
April 1994 1 100 6.0 0.0
1 100 4.0 0.0
May 1 100 3.0 0.0
I 100 23.0 0.0
June 1 100 9.0 0.0
1 100 0.0 0.0
July 1 100 4.0 1.0
1 100 10.0 1.0
August 1 100 7.0 0.0
Il 100 10.0 z

contd.

43
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| September | 100 130 6.0
1] 100 0.0 22.0
October 1 100 23.0 6.0
I 100 9.0 2.0
November 1 100 10.0 5.0
11 100 12.0 4.0
December | 100 6.0 2.0
18 100 2.0 a0
January 1995 I 160 10.0 1.0
n o0 1.1 1.0
February I 103 1Y 0.0
11 104 1.0 0.0
March I 100 20 1.0
1 100 4.0 X4

.

Tahle 46. Survey for microorganisms of internode borer larvae in different sugar faclory areas

Narmg of the sugar
factory

Vellore Co-op. Sugar Mill
Ambur Co-op. Sugar Mil
Salem Co-op. Sugar Mill
ELD. Parry (1) Lud.,

No.ol larvae % infection
examined
' Virus Fungi
18 22.2 0.0
33 3.0 0.0
108 0y 0.0
857 1.1 0.0

Tahle 47. Natural occurrence ol microorganisms in shoot borer

Mauonths No.of larvae % infection
examined -
Virus Fung:
1994
September 105 38 0.0
(ctober 125 12.8 (1.0
November Rl 333 0.0
December 351 56 0.0
1995
January 275 15.6 0.0
February 368 9.7 0.0
March 4349 13:2 0.0
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Table 48, Infection or GV in shoot borer in different villages

Village o infectuon during Mean
infection
Tanuary February March (%)
Perur 16.31 10.42 .11 12.61
Telungupalayam 9.47 22.08 22.00 [§.85
+ Kovaipudur - 526 12,07 B.6T
Kuniamuthur 28.21 4.00 8§23 13.50

Table 49, Evaluation of Delfin granules (WG) apainst internode borer

Treatments Dose (%) Mortality (%1
Ty 0.003 433
T2 0.006 50.0
T 013 66.7
Ty 0.025 73.3
Ts .03 833
Ts 0.075 100.0
T7 0.01 10600
Ts Control 0.0
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1.3.3. BIOLOGICAL SUPPRES-
SION OF COTTON PESTS

1.3.3.1. Research - cum - demonsira-
tion trials on IPM of insect pests of old
world cotton bollworm (PAU, Lud-
hiana)

Research - cum - demonstration trials on 1PM
in cotton were carried out al farmer's fields jointly
by PAU and State Department of Agriculture.
Punjab at villages Sandhwan (Faridkot), Nangal
Kalan (Mansa), Deralang (Bathinda) and Alam-
garh (Ferozepur) during 1994 cropping season.

A. Sandhwan (Faridkot)

The experiment was laid out at farmer’s field on
American cotton variety F 846 sown on May 10,
1994, The plot size was 2 acres for IPM, hall acre
each for Bacillus thunngiensis (B.1.) alone and 5.
1, aliernated with Trichogramma chilonis while i
was one acre each for PAU spray schedule (PAU
$8) , Farmers’ spray schedule (Farmer’s S8},
Trichogramma chiloniy alone and Control (Tables
50 and 51). T. chilonis releases were made 10 1PM
plot @ 1.50,000/ha in all the four Jocations. All the
harvestahle open holls al maturity from 30 plants
taken al random from each treatment were pluck-
ed along with burst ones (separately for each
plant) to record the bollworm incidence. The
bollworm incidence was recorded hoth on boll
and loculi hasis. The carry-over of pink hollworm
larvae was also studied by taking 30 plants from
¢ach Lreatment.

B. Mangal Kalan (Mansa)

The experimental details were the same as in the
experiment at village Sandhwan and the crop was
sown on May 14, 1994, The details of sprays and
releases are given in Tables 52 and 53,

C. Deralang (Bathinda)
The experiment al Deralang was laid ont at

farmer's field during second fortnight of May,
1994 on American cotton variely F 414, The plot

46

size and methodology of the cxperiment was same
as described above. The spray schedule and
releases are given in Tables 54 and 55

D. Alamgarh (Ferozepur):

The experiment was carried oul on an un-
descript colton material | Jhurar, sown on May 15,
1994, The plot size and methodology adopted for
the experiment was he same as hefore (Tables 56
&357).

The results of all experiments conducied at
different locations are discussed.

1) Bollworm incidence:

The data presented in Table 58 indicated that
Bollworm incidence, hoth an holl and foculi basis
was lowestin PAL spray schedule at all locatinns.
Tt was followed hy Farmer's spray schedule,

Bollworm incidence among freshly shed fruiting
bodies was recorded at Nangal Kalan (Mansa)
and Sandhwan (Faridkat), It was lowest in PAL
spray schedule (16.91% ) closely followed hy IPM
(17.3%) at Sandhwan (Table 5%} The lowest in-
cidence of bollworms among the Ireshly shed
fruiting hodies was recorded in Farmer's spray
schedule and PAU spray schedule at Nangal
Kalan (Mansal.

i) Carry-over of pink bollworm (PBW farva:

The carry-over of PBW was lowest in insec-
ticidal spray by schedule (Table 600, The number
of PBW larvae in left over bolls and buds was
much higher in fields treated with 7. chiloniy
releases alternated with 8.1 spray.

ifi) Seed cotton yield:

The seed cotlon vield was higher in PAU spray
schedule and tarmer's spray schedule treatments
in comparison with other treatments at Sandhwan
{Faridkot) and Nangal Kalan (Mansa). The seed
cotton yield in IPM, Trichogramma and B, 1 \reat-
ments were at par with control (Table 61}
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Table 50. Details of releases and for sprays in village Sandhwan (Faridkol)

Spriys/TPM

PAU Farmer's Biv control
Releases spray spray -
schedule schedule i Trichogramme Bi+
Trichogramma
Oxydemeton  Oxydemeton  Oxyvdemeton fr 1.0 Trichogramma Bl @ LOkg
methyl €.75 methyl 075 methyl (L75 kg { ha fa 2,00, 0000k Triclugranima
| f ha |/ ha 1/ ha (05-08-94)  (05-08-94} {O5-08-494)
{28-7-04) (28-7-94) (28-7-94)
drichogranng  Endosulfan Monocrotaphoes  -do- -do- B
200,000 ha 2.5 Wha 1.251/ha (25-08-941 (0]-09-94) (220
(100844 110804 (110844
- Fenvalerate Endosultan -di- -do-
18-08-04 0.25 1Mha 2.5 lha (22-00-94) (12-10-94)
{20-08-94 ) (2108940
-di- Quinalphos Fenvalerate
24-008-94 20 1/ha 0.5 l/ha
((2000-404) (O -00-494)
-tho- Cypermethrin - Ethion 175 1+
31-08-94 0.2 Uha Cypermethrin
1.5 1fha
(12-09-04) (13-0u-04)
-ty Ethion Carbaryl 2.5
(7-09-44 2.0 i kefha
(22-08-94) (22-00-94)
-do- Carhary!
19-09-94 2.5 kgha
(03-10-94)
-do-
27-09-94
-dor-
06-10-94

Date of spray andfor release given within parentheses
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Table 51, Number of sprays and Trichogranma releases at Sandhwan

Treatment *Number of sprays Number of
I 1 releases
PAU spray schedule | 8 0
Furmer’s spray schedule 1 5 0
PM 1 4] b
B.{ 0 1] 3
Trichogramma 0 0 3
B+ Trichogrammia 4] 0 4
Control 4] 1] 0

*1- Against sucking pests
II - Against bollworms
Collon Variety used : F 846

Tahle 52. Details of various sprays and for releases at Nangal Kalan (Mansa)

Farmer’s PAU I[PM B.t, alone Trichogranima Bl +

spray spray {Doselha) (Doserha) - (Dosefha) Frichogranini
schedule schedule (Dosedha)

{per ha) {per ha)

1 2 % 4 5 6
Oxydemeton  Oxydemeton  Oxydemeton  Oxydemeton Oxydemeton Oxydemeton
methyl methyl methyl methyl methyl miethyl

0.751 0.751 0751 0.751 0.751 0.751
{01-08-94) (01-08-94) (01-08-94) (D1-08-94)  (01-08-94) (01-08-94)
Deltamethrin - Endosulfan Endosulfzn Bl @04  Trichogramma Trichogramma
0.5 1 + Endo- 2,51 2.01 kg / ha @ 200,000 {@ 200,000
sulfan 1.0 1 (6-08-04 ) (07-08-94) (02-08-94 (12-08-94 N2-N8-94
(19-08-94)

Quinalphos Fenvalerate Trichogramma ~do- -do- B 10kg
201 0.251 @ 1,50,000 27-08-94 26-08-94 {12-08-94)
(28-08-94) (17-08-44) (09-08-94)

Quinalphos Fenitrothion  Trichogramma  -do- -do- Trchogramma
20 lit+ 2:1751 @ 1,50,000 14-08-94 06-09-94 @ 2,000,000
Monocrotophos (21-08-94) (17-08-94) (3108-94)

0.51

07-09-94
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1 2 3 - § 3]
Ethion .51 Acephate 2.0 -do- -do- R
+ Fenvalerate kg 26-09-94 24-00-94 (14-09-94}
0.51 (31-08-94)
(1-09-94)
Ethion 0,51 Cypermethrin -do-
+Maonoerot- N2l 04-10-94
uphos 2.01 (u-04-94
(26-09-94)
Bthion 0.5 1+ Oxydemeton  Chrvsoperla +
Cypermethrin - methyl Trichograrmme
0251 0751 (07-10-94)
(03-10-94) (09-09-94)

(Quinalphos

2.01

(20-09-94)

Carhary!

25kg

(28-09-94)

Quinalphes 2.5 1

(7.10.94)
Date ol spray/release given in parenthesis
Tahie 53. Numher of sprays and Trichogramma releases at Nangal Kalan

Treatment * Number of sprays Number of
I 1 releases

PAU spray schedule 2 & 0
Farmer's spray schedule 1 11 0
PM 1 1 6
B 1 0 3
Trichogramma 1 0 4
Bt + Trichogramma | 0 4
Cantrol 0 0 0

*1- Against sucking pests
IT - Against boliworms
Cotton Variety used : F 846
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Tahte 54. Dewils of various releases and / or sprays among different treatments at Deralung (Bahingda)

Trichoeranna

PAU Farmer’s IFM
spray spray {Dosedhad
schedule schedule
(Do b (Dsellia
Owdemeton Oxyvdemeton Oxydemeton
micthy! methyl methyl
N.8251 01751 (18251
{1 3-08-44) (13-08-94) [E3-08-94)
Endosulfan Fenvalerate Endosul tan
.51 3125 |+ 251
(23.08-94) phispamidien (13-09-494)
03751
[ TR-0K-44 )

Endosullzn
251
repeated

[ 28-08-44)

Fenvalerate
251
[08-08-94)

Fenvaleraw
0.251
(repeated)
113-00-44 )

Quinalphos
2.01
(02-09-94}

Deliamethrin
041
{03-10-94)

Carbaryl
25ke
(13-10-94)

Enduosullan
2.5 + Cyper-
methrin
0251
(2R-08-44)

Cypermethrn
03751
Quinalphos
2.01
(13-01-04)

Cypermethrin
0375 1+
nnacratophos
1.251
(22-09-94)

Quinalphos
201
(03-10-94)

Quinalphes
201
07-10-94)
Delwmetirin
4]
(14-10-t4

Release of
Frivhogramma

(09-08-44 |
{18-08-441
124-008-494)

(3L-08-04}
(07-00-94)
(19-09-44)

(27-00-94)
{06-10-94)

1230844 )

((1-09-94)

[ 200894 §

{11-10-94)

| Date of spray and for release given within parentheses.

B

113-08-94)

(23-08-44}

(2109045

B+
Iricher-
[T

[13-08-94)

(26-(18-494

(0] -09-494

121-09-94}
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Table 55, Numher of sprays and Trichogramma releases at Deralang

Treatment

Number of

IPM
not

Control

# Number vl sprays
I 1] releases
PAL spray schedule i 7 0
Farmer's spray schedule 2 § 0
1 3 8
3 0
Triehoeranad = 4
B+ Trichogramn 2 5 2
0

11 - Against bollworms

# 1 - Agams) Sucking pesis

Tuable 56, Details of releuses and / or sprays in diflerent treatments al village Alamgarh (Abohar)

PAU Farmet’'s PM Bip control
spray spray {Dose/ha) (Doselha)
schedule schedule
(Dasefhal {Doseffial

1 2 3 4
Endosulfan Mulathion Frchogramma Trichogramma
@35l @ 1250 ml @ 130,000 Bt @12
(20-(1R-t4 {06-N8-44) (9-08-44) kg / ha

(14.08-94
Alphamethrin Endosullan Endosullan 35 -tho-
0.251 @201 @ 25| [1-05-94
(20-08-94) (20-08-94)
Phospanadon
1.8751
(31-08-94)
Oxydemeton Alphamethrin Trivhogramem “lo-
methyl @ 450 ml+phos- (25-08-94) (24-08-94)
0751 phamidon
| 2-04-04 (1251
31-08-94
Quinalphos Quinalphos Alphamethrin B
@211 @201 @ 250 ml + (31-08-94)
(15-09-494) (12-09-94) phospamidon
@ | 8751
(31-08-94)
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1 2 3 4
Acephate (Oxydemeton Trichovranima Trichagramma
@2.0ke miethyl (1,751 @ | 50,000 {(12-09-94)
(22-09-94) {15-00-94) (06-00-04 )
Chlompyriphos Deltamethirin -do- -g6-
S5.411 @ 04|+ i (19401494 ) (06-08-94)
(30-08-94) phospamidon
0.251
(22-09-94)
Cypermethrin Cypermethnn Trichogramnn Frichogramma
w02l @ 03] (01-10-94) (21-09-94)
(10-10-94) (02-10-1994 )
Trichogramma
+ B
(14-10-94)

Date of spray and Jor release given within parentheses,

Table 57. Number of sprays and Frichogramma releases at Alamgarh (Abohar)

Treatment * Number of sprays Nuniher of
I 11 releases
PAU spray schedule 2 6 0
Farmer's spray schedule 3 [§ ]
IPM 1 2 5
Biocontrol 0 0 0
Control 0 0 0

* 1 - Agamst sucking pests
Il - Against bollworms

a2
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Table 58, Incidence of bollwormis in pickable seed cotton at different locations

Treatment Per cent incidence of hollworms
Boll basis Loculi basis
Mean Muan
Mangal  Sandhwan  Alam- Beralang * Wangal  Sandhwan  Alamgarh Deralang*
Kalan warh Kalan
AL 17.30 890 1483 40.00 1367 X113 5110 Ty 510 T.00
spray (2552 (17.24) {22.57) (4440 (L1652 (12.92) (164 (2EO8Y
sehuedule
1°M TN 4237 43467 K150 5501 5030 82 JLT0 M7 AlhA41)
613 (40.58) 4157 (8955 (45151 (25.23) (28.35) (36661
Ba 5485 SRA0 3T T0.4T S0.72 35.53 2033 1960 54.13 2815
(47847 (49.01) (3845) (61.18) (3640} (3275 (2621) {47.36)
e - TRT0 3RAS 4543 BOTT S35 5293 15.50 22.80 5237 A4
LA {6X10)  (36.45) (4233) (6RSD) 667 (23.17) (2%.34) (46,34)
Br + 2623 4450 5513 6680 6105 5343 21.97 27.90 50.83 3443
Toshe (65,47} (41.32) (47.93)  (54.93) (46.96) (27.80) 3184y (45.39)
LT
alternate
Farmer's 2580 1450 3207 9147 I 1343 T.88 29.50 6240 16.92
qray (30.28) (22.25) (46697 (TRE3) (212097 (ledd4). (3283 (52.26)
sehedule
Crinire] 7126 4857 S840 3496 6L41 4497 23.20 3280 5206 36
(61.67) (414 {49.8%) (67.46) 4209 (2871} (34820 (46.22)
O at 5% (A7 (601 (NS) (6.86)  (4.06) (5.85) (NS)

Figures in parentheses are arcsin transformation

* Not included in working out mean value
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Table 534 Bollworms incidence among the freshly shed froiting bodics al SandbiwaniFaridkot}
and Naugal Kalan (Mansa) |

Treatment Bollworm incidence (%)
Sandhwan? Nangal Kalan **

PAU spray schedule 169 3T
LP.M, 17.3 449
Farmer's spray schedule .3 39
B 47 62.5
Trichogramma 24.1 [iER
Bt + Trichogramma 133 ai).5
Control 276 59.0

* Mean of 20 ohservations from August 4th o October 10th, (994
= Mean ol 14 ohservations from August 6th 1o October 29th, 1994

Tahle 60. Extent of carryover of pink bollworm(PBW) larvae in pickable seed cotton
at different locatons

Treatment No, of PBW larva hibernating I lefover
(per 30 plants) holis and
burs (per
Nangal Sandhwin Algmgarh 30 sticks)
Kalan Al Mansa
PAL spray 167 1.33 2.67 0,00
sehedule (1.63) (1.41) (1,90}
IPM 80.00 24.00 22.00 6.00
(8.99) 14.93) {4.53)
B [3.67 35.67 13.00 (AKD
(3.00) (6.03) (3,71
Trichogramma 44.33 20.33 2833 11,00
(6.73) {4.60) (5.79)
|
B+ 130,33 31.00 29.67 400 [
Trichegramma (1144) {5.55) (5.4%)
Farmer's spray 1.0 [.66 6.33 .00 l
schedule (3.22) (1.58) (2.66)
Cantrol 10933 2500 1.33 0.00
(10.50) (5.00) (1.47)
CD at 5% (1.530) (1.31}) (1.720)
Figures 1in parentheses are transformed value
PBW = Pink bollworm
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Table 61. Yield of seed cotton in Research-cum
HPM demonsiration trials at different locations

Treatment *Yield kglacre
Sandhwan  MNangal Kalarn

PALU spray schedule 550 554
1PM 359 490
B a2 444
Trichogramma 3la 454
B. 1. &« Trichogramma 338 403
Farmer's spray schedule 5035 731
Cuontrol 350 492

* Yield data at Deralang and Alamgarh could
not be recorded

1.3.3.2. Development of biocontrol
based IPM for cotton pests (APAU,
Hyderabad)

A field trial was lad ont at Regional Agricul-
wiral Research Staton, Lam (Guatur, APALU) in
an area of 4000 m”. There were four treatments
viz., sustamable cotton production treatment,
conventional method of control (farmer’s prag-
ticel, judicious usage of msecticides and un-
reated control, In sustainable cotton production
treatment cotton erop was intercropped with
groundnut in 1:2 ratio, while sole cotton crop was
sown for farmer’s practice, judicious usage of in-
secticides and untreated control treatments.

The sustainable colton production Ireatment
plot received seed treatment with carbofuran, ap-
plication of granular insecticide (furadan) @ 33

kgfha [Sdays after sowing, inundative releases of

Trichogramma chifonis @ 1,50,000 and Chrysoper-
la carnea @ 50.000/ha 60 days after sowing and
spray application of BTK-11 @ 2.0kg/ha 120days
afler sowing.

The conventional method of control treatment
(farmer's practice) plot received the following
insecticidal treatments at weekly intervals for 16
times. The spray treatments included:
dimethoate, monocrotophos, methyl-o-demeton,
phosphamidon, endosulfan, chlorpyriphos,
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acephate, quinalphos, trizophos, fenvalerate and
cypermethrin,

The judicious use of insccticide treatment plot
received spray application of monocrotophos. en-
dosulfan, chlorpyriphos, quinalphos and
trizophos 8 fimes on need hasis. The control plot
received no sprays,

The observations on the population of sucking
pests viz, jassids, aphids, thrips and white flies
were recorded on 15 sampled leaves selected at
random (rom lower, middle and upper region of
the plant, The data om the incidence of H.arsugera
in terms of number of eges and larvae and also
damaged squares and bolls were recorded from
five plants from each treatment. The population
of natural cnemies was also recorded on five
planis in each treatment,

The results presented in Table 62 revealed that
among the sucking pests, the populaton level of
aphids and white flies was very low in sustainable
colfon production treatment and was on par with
Judicious use of insecticides treatment when com-
pared Lo farmer’s practice. The population level
of jassids and thrips in sustainable cotton produc-
tion treatment, judicious use of insecticides and
untreated control plot were on par. Low popula-
tion was recorded in fanmer’s practice trealment
plot,

The build up of larval population of H. armigera
was very slow in sustainable cotton production
treatment. However, the level of larval populalion
in untreated control plot, judicious usage of insec-
ticides treatment plol was on par with that of
sustainable cotton production (reatment and it
was found (o be superior over other treatments. .

The presence of predatory fauna (coccinellids,
spiders and chrysopids) was significantly felt in
sustainable cotton production treatment when it
was negligible or low in other treatments.

The cotton yield obtained through sustainable
strategies (13.2 g/ha) was statistically on par with
that of conventional method of control (farmer's
practice) (14.4 g/ha). The economical benefits
derived [rom sustainable cotton production tréat-
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Table 62, Evaluation of effectiveness and economics of suslainable cotton production reatment

Particulars Sustainable Farmer's Judicious Untreated
cotton method . use of check
production insecticides

I.Sucking Pests (for 15 sampled leaves)

Jassids 55.8 13.6" 7.8 69.6°
Aphids 14.0° 65.6° 41,40 121.8
Thrips 83.2¢ 382" 70.2% 594t
White flies 0.8" 2.0 0.6" 04a

11, Boll worms (per 5 plants)(H. armigeri)

Eggs 48 6.4" 6.2 58
Larvae 0.6 76" 1,70 0.8

1. Damage (%)

Squares 0.4" g2¢ i 28
Bolls 31 6.0 6.4 74

IV.Natural enemies

Coceinellids 6.0 (i¥ia 54" 0y
Spiders 2.4 02° 06" 1.2
Chrysapids 16" 00" 04" o.geb

V. Yield (kgfa

Colton 13.2 144 104 93
Groundnut 42 =

V1. Economics (Rs)
Cost of inputs 4320 11000 E000

Net returns 26280 17840 12360 18620

Mean values denoled with same letiers are not significantly different
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ment (Rs 26,2800 were far superior 1o Larmer’s
practice (Rs, 17.840) where excessive chemical
insecticides were used. The net benelits derived
out of farmer’s practice was even lesser than that
of untreated control (Rs. 18,620). The sustainable
catlon production reatment thus excelled due o
the significant role played by the beneficial insects
which ¢ould he increased through intercropping
{cotton-groundnut) and avoiding of insecticidal
iredatment,

1.3.3.3 Development of biocontrol
based IPM for cotton pests (GAU,
Anand)

To evaluale the efficacy of TPM module agaimnst
pest complex in Hybrid colton-6 an experiment
was laid out at Agronomy Farm, B.A. College of
Agriculture, GAU. Anand in the year 1993-94,

The following three treatments were replicated
ten times m a CRD design.

1. Tntegrated Pest Management (IPM)

4 Blankel application of methyl demeton @
0.05% during ecarly part of the scason ie . 30
DAG.

bh. Thrcc releases of Cheysoperfa@ 50,000 larvae
(2-3 days old) per hectare per week starting from
19-8-04,

¢. Eight releases of Trichogramma chilenis cach
@ |,50,000 per hectare per week starting from 9-9-
94,

d, Need based application ol endosulfan 0.07%:
and monocrotophos 0.04% allernatively alier Sth
release of 1. chilonis. The ETL for sprayapplica-
fon was 20 and 15 larvae of £ wittella and H.
armigeraper 20 plants.

2. Need Based application ol insecticides
recommended by GAU

Insecticides used Date of spraying

Methyl demeton  (0.03%) 03-09-94
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Monocrotophos (L0365 04-10-94
Endosullan (.07 %) 19-10-94
Monocratophos  (0.036%) 16-11-94
Endosultan (0,07 %) 03-12-94
Monoerotophos  (0.036%:) 19-12-94
Endosulfan 05-01-95

3. Conmtrol (Untreated )

The entire plot (0.2) was divided into 10
divisions, From each division § plants were
selected and tagged The ohservations on popula-
tion of aphids, jassids, whitellics and thrips was
recorded [rom such tagged plants at fortmightly
intervals from lower, middle and upper regions.
Healthy and damaged buds/boll were  counted
from each tagged plant and the extent of damage
(%) was worked out for each replicatdon each
fortnight. Eggs of bollworms were collected
fortnightly from different reatments and kept in-
dividually in glass vials to record extent of
parasitism. The larvae of bellworms were col-
lected fornightly from different treatments and
were reared in the laboratory 1o record the extent
of parasitism. The mummitied larvae (due lo
parasitism of Regas) observed in the field were
collected from the field and added w the number
of larvae collected while working out per cent
parasitism, Number ol other predators viz,
Chrysoperla camea (egg + larvae), Chedomenes
sexmaculaa (eggs + larvae + pupae + adulls),
Geocorns bicoler (adults). spiders and
staphylinids were recorded on cach tagged plant
al fortnightly intervals.

Sucking pests |

Results presented in Tables 63, 64 and 65 reveal
that the population of suckimg pests was sig-
nificantly low i IPM and need based isecticidal
treatment aver control. The combined application
ol Chrvsoperla and insecticides gave signilicantly
better protection against the aphids (23403, jas-
sids (5.05) and whitefly (3.97), when compared
with cantrol plots which recorded 35.60, 13.44 and
9.63, respectively. The population of apd. jassid
and whitefly in need based insecticidal treatment
was 26,88, 995 and 5.81, respectively.
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Table 63, Number A, gossypii in different treatments.

Trea- August September Octoher November [ecember January Pooled
ment -
| 1 I 11 1 Il I . 1 11 [ 11

M 4.686% 5185 6,114 3971 3,136 1423 4772 5.092 5776 5,865 3978 §.327 494

(20.958) (25.884) (36.380) (14.768) (08.834) (048600 (21770 (25.008) (32.362) (33.308) (14.824) (BE 338) (23.40)
Inseat- 4325 3305 T173 bl i 7.297 4.9097 3042 3080 5,043 T.147 6515 5790 518
jeide (17.705) (09.92%)  (30.451) (31.626) (52.246} (23970} (OR.R72) (14.912) (14.586) (S0.0T9) (41.445) (32524} (ZE8TS)
Control 1666 479 60040 5T 6.772 5.0 4450 673 646 7.607 7949 6,190 (28]

(12.439)  (21.953) (47.986) (32.327) (44.859) (26.133) (¢15.882) (44.414) (40.809) (56.866) (6L.186) (37.316) (35.602)
Muan 423 443 6.76 515 5.74 421 412 528 540 687 615 677 542

(16.802)  (18.624) (44.607T) (25.522) (31.947) (16.724) (153974) (26RT8) (28.160) (46.196) (36822} (H4.832) (32376
SEm T 0,475 0455 04313 0315 0.532 (659 D438 D595 D.R44 0.663 (0.729 0939 (198
P 0.355
TaP (1615
D at T NS 1315 NS 0.913 1.545 1913 1329 1,729 NS NS Z.115 N§ (L5849
P (L0835
Txp 1706
CVa 3556 3136 20260 1931 2035 4554 3510 LN 4047 3049 3749 4387 4003

* Figures in parentheses are reiransformed values, those outside are ¥x+1  values,

Table 64. Number of jassids, A, biguttnla brgnetula in different treatments

Treat- August  September Orctober November December January Pooled
fment
1 1 1 1 i | ) | 1 1 1
IPM 2215 2,432 1.855 2797 2613 3009 3168 3.200 220 2.010 1525 246
(01.006) ((4.914)  (02.441) (06.823) (05.827) (OR.114) (00.036) (09.240) (03.844) (03.040) (01.325) (05.051)
Insect- 2652 4.565 2908 4038 4022 3368 4489 2587 3128 2957 l.ad 43.31
1eade 06.033)  (19.839) (O7.088) (15.305) (15.176) (10.343) (19.151) (O5.587) (08,784 ) (07.745) (01.702) {09.956) .
Contrel 2,683 4.305 4.174 4,504 4371 4658 4.663 3708 3.500 2748 2070 .80
M6198)  (17.533) (164223 (22.078) (18.105) (20977) (20.743) (12.749) (11.888) (06.551) (02.284) (13.440)
Mean 1517 3767 1009 3880 a6 3692 4007 16y 2973 2.572 1.746 F O L
(05335 (13.190) (08.054) (14.054) (12.461) (12.630) (15.867) (09.017) (07.838) (US.615) (02.043) (0.1 76)
L
SEmT 0,270 0.266 0197 0181 0:210 0,255 0,189 0236 0,297 0144 0.284 0077
P 0.130
L 0.255
CDat T NS 0,773 0.570 0.526 0608 0.740 0549 0.686 0.862 0.41% NS 0.228
P 0.360
TxP 0.624
CV% 33.88 2235 20,66 14.77 18.06 21.85 14.56 2362 31,60 17.71 3052 25.18

* Figures in parcntheses are retransformed values, those owtside are VYerl  values.
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Table 65. Number B. tabac in different treatments.

Trealtment  September October November December January Pooled

I i I It | 1l I I I 11

1PM 1.290 1.248 1207 3.9M 3367 2943 2506 1629 2.082 2089 223
(00.664) (00.557) (00.456)14.217110.336)07.661(05 280101 653103.334103.363103.97}

Insect- 2914 1.280 3428 3.016 2942 3487 2558 2814 Z.led 1420 261
icide  (07.491) (00.638) (10.750008.096)103.655111.159105 543106.418Y03.682101.042105.81)

Control 3.058  2.428 2060 3310 4417 4289 3810 3249 2509 2.528 326
(0R.351) (04.895) (07.761100.956118.509117.395113 516309 556103, 2951053901 09.03)

Mean 2447 1652 2,532 3410 3576 3573 2058 2564 2252 2.015 270
(4.987) (1,724 (5.411010.628111.787111.766) (7.749) (5.574)( 4.071) (3.060) (629}

SEmT 0125 0165 0126 0221 0251 0169 0178 0270 0.191 0.087 0067

P 0.105
TxP 0.182
CDa TO0361 0470 0364 0.641 0727 0491 0518 0D78INS 0.251  0.200
P 0292
TxP (0.505

CV% 1609 30.97 1568 2050 22.16 1499 [9.07 332 2678 1359 2497

* Figures in parentheses are retransformed values those outside are x+1 values,
aun I

Bollworm (Fariay virrella) Since IPM received only two sprays, many of the
hio- agenis were conserved (Table 68 and 69)

The results presented i Table 66 and 67 show Noteworthy among them were Alerodesaligharen-
that hoth the weatmems IPM, as well as need s (= Rogas aligarhensis), €. sexmaculata and
based application of ingecticides were significant- Geoeoris sp. which played their role in natural
ly superior over control, control of pests, On the other hand 7 sprays ol
insecticides, though need based, had deleterious

The bud and boll damage was significantly low effect on the activity of the above natural enemies
m IPM and need based insecticidal treatment than as could be seen in Tables 68 and 69, The per cent
in control. Both Trichegramma and Chrysopeila parasitism by Aleiodes averaged 18.54% us against
exerted effective check on the bollworms which 37.29% parasitism in IPM. Similarly egg count of

resulted i 8,56 and 13.53 per cenl bud and boll chrysopids (0.18), coccinellids (0.51) , Geacoris
damage, respectively, as compared to 24.52 and (0,100, spider (1.21) and staphylinids (0.09) was
45,52 per cent bud and boll damage in control. The much lesser than in IPM. The population counts

per cent bud and boll damage in need based in- of chrysopids, coccinellids, Geoeoris, spder and
seclicidal reatment was 18.20 and 30.59. respec- staphylinids, averaged 0.87, 1.36, 0.24, (.37 and
tively. (.16, respectively.
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Table 66. Extent of bud damage by E wittella in different (reatments

Treaiment October November December Tanuary Pooled
[ il 1 11 I 11 I 11

IPM 16.54 15.96 18.60 1953 1615 406 1899 1621 13.01
(O8.11) (07561 (1024)  (11.18) (07.73) (05.90) (10.59) (07.79) (08.56)

Insecticide 27.61 20.49 22.51 2743 2699 2641 2390 26.63 2525
(21.48)  (1225) (1466) (2122) (2060) (19.78) (1641) (20.09) (18.20)

Control 30.15 2530 2598 4125 2585 3392 2348 31.53 29068
(2523)  (1826) (19.19) (#347) (19.01) (31.14) (1587) (27.35) (24.52)

Mean 2477 20.58 12.38 2940 2300 2480 2213 24.79 2396
(17.95)  (1236) (04601  (24.10) (1527) (17.59) (14.19) (17.58) (16.52)

SEm T 1.8% 1.947 1.201 1257 095 1603 180 1507 0550
P (1899
TxP 1.5356
coT 5.496 5.6051 3484 Iode 2773 4653 NS 4272 loes2
P 2.491
TxpP 4314
CV4 2418 29.92 16.96 13.52 1314 2045 2579 1922 2086

* Figures in parentheses are retransformed value, those outside are Vx+1 values.

Table 67. Extent of ball damage by E. virtella in different treatments

Treatment October November December January Proled
1 1l I 1 I 1 [ II
IPM 24.22 22.20 20,59 2046 2832 2330 1355 1593 2158
(16.83) (14.28) (12.37) (12.22) (22.51) (15.65) (09.09) (07.53) (13.5%)
Insecticide 40,97 15.64 2275 3868 3521 2422 3315 3799 3358
(42.99)  (1872) (1495 (39.06) (3324} (31.63) (29.90) (37.89) (30.59)
Control 48,70 44 35 41.71 5066 3713 4054 3639 30903 4243
(5644} (4887) (44.27) (39.81) (36.44) (4225) (35.20) (41.20) (45.52)
Mean 37.97 30.73 28.35 do.60 355 3290 3903 3128 3253
(37.88) (26,11} (22.56) (35.55) (30.54) (29.19) (39.66) (26.96) (28.92)
SEm T 2,130 1.548 1.569 1331 1553 2114 1624 1876 058
P 1.(48
TxP L.Rl6
cbT 6.181 5364 4.533 3862 4506 6133 4714 5444 1742
P 2.906
TxP 5033

CV% 1774 19.02 17.50 LLSD 1463 2044 1769 1896 16,12

* Figures in parentheses are retransformed values, those outside are arcsin transformed values

L
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Table 68. Mean % parasitism by 7. chilonis in eggs and ol A leiodes aligharensi in larvae

of Egrigs vitelln i different (reatments

Parasitism T1 T2 T3
Eprg parasitism by T, chilonis 17.50 6.96 8.64
Larval parasitism by 37.29 18,54 23.80
A, afigharensi
Tl= IPM:T2= Inseclicides; T3= Control
Table 69, Population of biocontrol agents per S0 plants in various treatments
Periad Chrysopids  Coceinellids  Geocoris Spiders Staphylinids
™G TR m T TS OE T BT TR TR
August on 3 2 1 11 16 10 - - - 12 § 6 -
September T 29 2 1 28 16 16 10 2 6 36 16 32
September 11 35 4 10 28 10 12 8 § 7 9 7 % - -
October I 42 5§ 9 40 29 3 2 5 L0 0 10 22 13 4 11
October m e 7 27116 22 49 20 2 18 .23 B 17 3 - 2
November 1 114 28 47137 18 40 20 4 10 35 23 31 10 10 11
November 11 97 18 43 88 34 39 26 7 14 27 8 14 24 6 13
December I 33 100 17 27 7 23 3 1 2 n 4 7 8 5 B
December 11 21 & 13 27 13 14 11 35 6 8 & 9 10 2 7
January 1 14 9 10131 91119 16 11 16 13 10 13 14 12 26
January m 12 8 1016 32 73 13 14 9 W 1w 8 4 4 9
Total 481 101 188 749 282 426 134 56 95 204 115 168 86 48 85
Average 08 02 03 14 0506 02 01 02 04 02 0302 01 02

Ti= IPM :T2= Insecticides, T3 = Control
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The effectiveness of the IPM module was [ur-
ther substantiated from the yield, The IPM
module recorded higher cotton yield (1177 kg/ha)
over control (633 kgfha),

Thus. the studies showed that biocontrol hased
IPM maodule was better than insecticides and con-
rol. It was also clear that reducing insecticidal
sprays helps in conserving natural enemics,

1.3.3.4 Development of biocontrol
based IPM for cotton crop (TNAU,
Coimbatore).

In cotion three management practices viz.
AICRP, TNAU and farmer's method were com-
pared, AICRP method is a comhination of need
based application of oxy-demeton methyl, release
of Chrysoperla carea @ 50,000 fha on 45 and 60
DAS and a third release @ 1.00,000/ha on 130

DAS, Trichogramma chiloniy @ 1.5 lakh, 8-10
weekly releases starting from 70 DAS as need
arises, based on 5 moths rapped / pheromone
baited trap and need hased application of HaNPV
@ 4500 LE/ha (7 second instar larvae / 20 plants}.
TNALU methed involves the use of need based
application of insectucides / HaNPV and the
larmer’s method consisted of insecticidal applica-
tion only (6-8 rounds)

The results of the tnal showed that both AICRP
and TNAU methods of prowection were superior
to larmer's method in suppressing leathopper and
bollworms while the data on aphids was not sig-
nificant. AICRP method recorded highest yield
(651 kg of kapas which was on par with TNAU
reatment (636 kg), Both these treatments were
superior to farmer's method of prolection which
yielded 577 kg kapas. (Tables 70 & 71; Fig 8.}

Table 70. Data on per cent bollworm damage on cotion (var MCU 1) —‘
Treament Per cent boll damage (DAS)
80 90 100 110 120 130 140 150
1 ST 502 411 496" 523 493" 7 718"
i 6.08 511 ssP 415 399" s 1wt 72
1 93 god 655 s16 816" 951" 1395 1163
CD al 5% 1.72 0.75 0.75 NS .62 151 1.08 2.21

Table 71. Data on the incidence of leafhopper and aphids in cotton (var. MCU 5)

Treatment Leal hopper/ Aphids/plant Yield
plant (DAS) (DAS) (Kapas)

[ kp/ha
30 s0 60 50

I 0.95" 0.65 0.39" b 140 651"
(8.95) i4.50) {2.50) (25,100

i} 141 0.63 L12° 136 36"
(13.80) (4.30) (13.20) (22.90)

m 1.3¢" 0.64 0.76" 1.32 S77°
(18.20) (4.40) (5.80) (20,90}

CD a1 5% 0.21 NS 042 36
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1.3.4. BIOLOGICAL SUPPRES-
SION OF TOBACCOPESTS

1.3.4.1 Evaluation of 8.t formulation
at reduced doses and their effect on
Helicoverpa armigera in tobacco crop
{CTRIL Rajahmundry)

Three early 3rd instar larvae reared in
lahoratory were released per plant on five labelicd
plants per plot as soon as tohacco plants flowered
and capsule formation look place, and the dif-
ferent treatments applied. Observations en
damage to capsules were recorded in different
reatments ten days after spraying. The resulls are
presented in Table 72.

Table 72, Evaluation of B, & formulation at
reduced doses and their potentiation against
Helicoverpa armigera on lohacco

Treaiment Mean no. of
capsules
damaged/plant

Dipel 0.5 kgfha (8. . ki/ha 332

+ Boric acid 0.025%

Delfin 0.5 kg/a (B. & k)ha 3.00

+ Boric acid 0,0253%

Centauri 0.5 kgma (8. 1, aiz)ha 7.07

+ Boric acid 0.025%

Dipel 0.5 kg/ha + HaNPV 125 LE 1.97

Baclospeine 0.5kg (B, 1. kiha 2.35

+ HaNPV 125 LE

HaNPV 250 LE/ha 6.25

Endosulfan 0.05% control 7.40
SEm 119
CD at 5% 1,74
CV%

2118
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Dipel B.t kurstaki HD-1 strain at 0.5 kg/ha in
combination with HaNPV f@ 125 LE/ha was sig-
nificantly superior to all other treatments followed
by Bactospeine + HaNPV at same doses, Dipel
and Delfin at 0.5 kg/ha in combination with boric
acid 0,025% were significantly superior 10 Centar
(Bt aizawi) 0.5 kg/ha + Boric acid 0.025%:. En-
dosulfan 0.05% and HaNPV 250 LEfa were on
par . All the treatments were superior to control,

1.3.4.2 Evaluation of different formula-
tions of Bacillus thuringiensis against
Helicoverpa armigera {(GAU, Anand)

To evaluate the different formulation of B,
thuringiensis against H. armigera on lobacco {var.
Anand 11%at Bidi Tobacco Research Station
Farm, GAU, Anand during the year 1993-1994.
the experiment was laid oul with nine treatments
al 005 kg/ha with four replications. The freat-
menls were Baclospeine, Delfin, Dipel, Albeil,
BARC strain, Biobil (BPM), BTK-1, BTK-II and
control, Respective B, thunngiensis formulations
were sprayed at the onset of flowering. Control
plot was sprayed with water. Observations on bud,
leaf and capsule, damage were recorded weckly
from five randomly selected tagged plants. The
results (Table 73) revealed that all the treatments
were significantly superior over control . It was
also ohserved that all the B thuringrensis formula-
tions remained at par.

Table 73. Effectiveness of bacterial preparation
{ Bacillus thuringiensis) against H armigera,

Treatment Capsule Leafl
damage damage
(%) (96)
Bactospeine 18.43 14.12
Delfin 15.05 12.45
Dipel 18.38 12.90
Albeit 16.57 13.15
BARC Strain 17.13 11.97
Biobit 15.38 12.27
BTK-I 17.64 13.69
BTK-I 17.22 14.34
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Control 27.06 22.82
S.Em, 1.340 1.338
CD at 5% 3912 3.906
CV % 2963 31.72

1.3.4.3 Studies on bioefficacy of B.1.
strains at reduced doses and their
potentiality against Spodoptera litura in
tobacco nurseries (CTRI, Rajah-
mundry)

In tobacco nursery an artificial inoculation of
twenty actively feeding §. litwra larvae {early TIT
instar) per bed of 1m* size was made when see-
dlings were five weeks old, Immediately treal-
ments were imposed with different porentiated
tormulations of B Seven days after treatment
ohservations on percentage of seedlings damaged
were recorded and the results are presented in
Table 74,

Table 74. Per cent seedling damage by S, [itura
i different B, ¢ treatments

Treatments Seedlin§ damaged
per 1m® nursery
(7 days after
spray)

Bactospeine (B.14) 22.92

0.5 kgfh + 0.025% Boric

acid

Dipel 0.5 kgfha (B.e.k) HDI) 18.96

+ 0.025% Boric acid .

Delfin 0.5 kg/a (B.rk ) 19.90

genotype ab) + 0.025% Boric

acid

Bactospeine 0.5 kg/a + 19.26

SINPV 125 LE

NPV 250 LE + 0.025% Boric 21.49
acid

Centari (B. 1, aizawi) 1 kg/ha 843

Control (No application) 37.28
SEm 1.93
CD at 5% 287
CV% B.54

B aizawi (Centari) @ 1.00 kg/ha was superior
1o all olher wreatments. Baciospeine (0.5 kg/ha and
SINPV 1235 LE/a combination was SUpETior Lo
Its boric acid combination. All the treatments
were superior o contral,

1.3.4.4 Integrated Management of
Spodoptera limra in tobacco nurseries
(CTRI, Rajahmundry)

Biocontrol agents, Telenomus remus, Apanteles
africanus and Chrysoperla carnea, Biopesticides,
SINPY and 8.4k, NSKS and lrap crop castor were
integrated inlo a package in a sequence 1o ¢ffec-
tively time the releases and to give the farmer a
wider choice. In (1.5 ha nursery at Morampudi the
IPM package was tested for the [T year (1994-95)
for confirmation,

The nurseries were sown on 28-8-94 . The
parasitoid releases and the different components
of IPM were implemented in the nursery plot in
i syslematic manner as per schedule given in
Table 75. Three fortnightl y releases of T remus,
an egg parasitoid, three fortnightly releases of A.
africanus a braconid solitary parasite, a predator
Chrysoperlaalong with 3 sprays of SI NPV [ &, 1.
was integrated . Two sprays of 2% NSKS an insect
repellent was also integrated with the above
Boagents along with castor raised around whaceo
ursery.

The main advantage of IPM was trapping of
more population of §. fitura by castor than tobacen
{(Fig9). The repellence of NSKS also diverted
more population to castor, S, fiwr incidence
reached a peak on castor during November in
1994-95 due to a cyclone in the Tst week of Novem-
ber. Parasilizalion by Apanteles, both natral and
angmented. was more on castor. Besides released
parasites/predators,  other  indigenous predators



conspicuonsly seen in IPM tobacco nurseries
were praying mantids, reduvid bugs and predatory
wasps. The absence of these natural enenlies was
conspicuous in chemical control plots, (Tables 76

PDBC - Annual Report 1994-95

Tahle 76. Fortnightly
parasitization by Apanteles africanus in castor
and tobacco

ohservaltions of

to KO Date of Date of Parasitization (%}
release observa-
Table 75. Date wise schedules of natural enemy tion
releases and other components in integrated pest Castor Tobacco
management
Date of sowing of castor :14-8-04 05-10-94  20-10-94 55 26
Date of sowing of tohacco : 28-8-94
= 20-10-94  (05-11-94 30 5
Month Dale Biocompaonent
05-11-94  20-11-94 063 20
September  28-09-94 T, remus
30-09-94 NSKS
. Table 77. Observations recorded ten days after
October  05-10-94 Apanteles release of Chnsoperla camea
07-10-94 Chrysoperla
12-10-94 SINPV Date of Date of  No. of immature stages
14-10-94 T, remus release observa- collected
15-10-94 INSKS liom
20-10-94 Apanteles
22-10-9%4 Chryspperla Castor Tohaceo
26-10-94 2ok
31-10-94 T. remus
07-10-94  17-10-9 44} larvae Nil
November  (03-11-94 SLNPV
05-11-94 Apanieles 23-10-94  03-11-94  Nil il
07-11-94 Chrysoperla
11-11-94 Btk 07-11-94  17-11-94  Nil Nil
Natural enemy wise
| 11 m
Tahle 78. Observations recorded Nileen days
Toremus  28-09-94 14-10-94 31-10-94 after release of T, remus
Apantefes  05-10-94 20-10-94 05-11-94 Date of Date-of Number of egg
release observation ITASSES
Clirvsoperla(7-10-94 23-10-94 (7-11-94
NSKS 30-09-94 15-10-94 28-09-94  13-10-94 2
SINPY 12-10-94 22-10-94 03-11-94 14-10-94  01-11-94 1
Bk, 26-10-34 - 11-11-94 30-10-94  15-11-94 1
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Table 79, Indigenous natural enemies recorded
in IPM plot (castor and tobacco)

SLNo. Name of species

T Apanteles africanns Cameron
&, Apanteles ruficries Hal,

% Charops obtusus Mor,

4. Peribaeaorbatn Weid.

5 Chelonus formosanus Sonan

6. Chrysopa sp.

7 Harpactorcostaliy Stal
8 Micremus timidus Hagen
9, Polisics sp.

Table 80. Mean number of scedlings damaged by
Spodoptera litura larvae and number of
ransplantable seedlings in tohaceo nursery in
Morampudi

No.ol  IPM Chemical
the site  plot contril
plot

1 32 147

2 83 125

3 50 174

4 52 198

5 42 185

6 68 200

7 65 190

8 6l 150

9 45 15%

10 2 185
Total 589 1709
Average 59.00 17100

The expenditure incurred and returns from the
sale proceeds of seedlings for IPM demonstration
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plot as well as chemical control is given in Tahle
81.For chemical conteol the cost benefit ratio was
11 1.0. The cost benefit ratio for IPM was higher
than chemical control (Fig.10).

Table 81. Cost benefil ratio of 1IPM Programme
{Area 0.5ha)

Ttem IPM Chemical

(Rs.) control
(Rs.)

Pest Control 5275 10,000

Labour charges 1,00.000 100,000

Fertilizers 6,000 6,000

Miscellaneous

including

fungicides 10,000 10,000

Expenditures 1.21.278 1.26.000

Transplantable 401,500 30,25,200

seedlings (nos.)

Amount realized

@ Rs. 170 per 4000

seedlings hag 1,71,721 1,27.500

Actual C : B ratio 1:1.41 14 1.0

1.3.4.5 Evaluation of biocontrol agents
against pink aphid Myzus nicotianae in
tobacco (CTRI, Rajahmundry).

AL the initiation of aphid incidence in tohacco
pre- reatment counts were taken on five labelled
plants per plot on top, middle and bottom leaves
far each plant. Then the treatments were initiated,
Seven days atier treatment aphid counts were
taken, The results are presenied in Tahie 82,
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Table #2. Evaluation of biocontrol agents against
pink aphid, Myvzus micotianae  in tobacco

Treatment Pre-spray T days alter
count {no.)  spray (no.}

Methyl demeton 109 1130

(0.05%:)

Bioline -1 lkg/ha 546 1313

( Verticillium  lecani)

Bioline -1 2kg/ha 1253 2296

Bioline-11 1kg/ha 680 1543

(Vericilinon lecanii)

Bioline -1l Zkg/ha 1439 2741

Control 1537 2686
SEm 10054
CD al 5% NS
CV%. 24,20

The differences amongsl treatments were nol
signilicant 7 days atter spray. However, in methyl
demeton increase inoaphid population was mar-
ginal. Therefore. Bioline 1 & 11 (Verricilliem
lecaniiy bothat 1 ki and Zkg/ha were not effective,
In laboratoryexperiment also, there was no mor-
tality of aphids.
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1.3.5 BIOLOGICAL SUPPRES-
SION OF PULSE CROP PESTS

1.3.5.1. Effectiveness of Trichogramma
chilonis and NPV against Helicoverpa
anmigera in pigeonpea inter-cropped
with sorghum (APAU, Hyderabad).

A trail was laid out during Kharil 1994 in Ran-
domized hlock design with seven treatments repli-
cated three times at Hyderabad (APAU). Pigeon
pea was inlercrapped with sorghum in the ratio
1: 2, The treatments included were

1.Release of Trichogramma cfiitonis
@ SO0

1. Release of T, chilonis @ 1,00.000/ha

3. HaNPV @ 125 LEfha and T. chilonis
@ S0L000Ma

4, HaNPV @ 125 LE/Ma

5, HaNPV @ 250 LE/a

6. Endosultan 0.07%

7. Control

Ranipal (0.01% ) and jaggery (0.05%) were
added o NPV before spraying, The treauments
were imposed during evening hours at 10 days
imerval, three times, starting from (lower initia-
tion. The parasitized egg card bits were stapled
on the lower surface of (he leaves a day before
their emergence Lo effect release of egg
parasitoids, Observations were recorded from 5
plants at random on (1) the number of larvae of A,
armigera (i) extent of cgg parasitisation by 7.
chilpnis, (1) extent of larval mortality due to
HaNPV, (iv) number of pods damaged by H. ar-
migera at harvest and (v) yield, The resulis are
presented in Table 83,

The incidence of H. armigera eggs and larvae
was negligible on sorghum which was raised as an
intercrop with pigeonpea. The sorghum crop
reached maturity even hefore pigeonpea

flowered. Since there was no synchronization of

head formation in sorghum and flowering in
pigeonpea, the influence of intercrop on the -
cidence of H. wmiigera in pigeonpea could not be
assessed,
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In pigeonpea. there was no significant reduction
of larval population in any of the weaiments 10
days after first round of application. However,
there was a significant reduction of population 10
days after the second round of application of
HaNPV @ 125 LE/a, HaNPV @ 250 LEfha.
release of Trichogramma @ 1,00,000/ha and also
HaNPV 125LE/Mha + 50.000 7. ehilonis /ha which
were on par with each other. However, 10 days
after third round of spraying, the treatmenis
HaNPV @ 125 LE/ha, HaNPV @250 LE/ha werc
found to he superior with pod damage in un-
treated control being 45.25%.

Comparatively better yields were recorded in
the treatment endosulfan(0.07% ) (1590 kg/ha)
followed by HaNPV @ 250 LE/ha (1560 kefha).

No establishment of cgg parasitoid, T. chilonis
was recorded in the plots where Lhe cgg
parasitoids @ 50,000¢ha and 1.00.000 /ha were
released in pigeonpea inter-cropped with sor-
ghum,

Considering the owverall cliectiveness of the
treatments tested, three rounds of spray applica-
tion of HaNPV @ 250 LE/Ma al 10 days interval
during evening hours from ower initiation was
found to be hetter 1 suppression of H. arnigert
on pigeonpea.

1.3.5.2 Effect of Trichogramma
ehilonis, HaNPV and their combination
on Helicoverpa armigera on pigeon pea
inter-cropped with sorghum (TNAU,
Coimbatore)

The per plant larval load of H. amnigem, as
recorded 110 days after sowing (IXAS) ranged
from (0.2 - 2.3 in different reatments (Tahle 841,
The treatments showed no significant differences.
Generally the trend of per cent pod borer damage
was on the rise. (Fig.11). The differences among
the treatments on 110 and 125 DAS  was nol
significant. At 140, 160 and 175 DAS all the treat-
ments were found (o be significantly superior 10
untreated check, Among the treatmenis release off
T. chilonis either at 1,00,000 or 50,000, HaNPV
@ 250 LE and HaNPV @ 125 LE + T, chelonis
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Table 83. Effect of Trichogramma chilonis and NPV against H. amiigera in pigeonpea
Pre-treatment Mean larval population Mean Mean Yield

Treatment {Average No,) ) larval pod ke!

10 days afier spray morta-  damage ha

lity (%)
Epgs larvae I 11 111
Trichogramma 233 .67 g3 2.67 1.07 0.00 3240 1320
@ 50.000Mha (L46)  (1.46) (34.34)
Trichogramma 167 2567 7.33 1.00 1.33 10.00 26,50 1320
release @ (1.22) (129 (3047)
100,000/
HaNPV @ 125 1.00 1533 333 000 0.00 6d.14 2850 1380
LE/Mha + 50,000 0710 (0.7 {32.22)
Trichogrammeg
HaNPV @125 0.67 1933 333 0.00 0.33 62.50 493 140
LE/a (071 (0.88) (29.83)
HaNPV @250 1.00 22.67 2.00 1.33 0.00 605 17.62 1560
LE/ha (134)  (0.7D) (24.75)
Endosul fan 0.33 32.33 233 0.67 0.00 0.00 13.21 1590
(0.07%) (0.88) (117 (22.92)
Control 1.33 29.00 11.33 3.67 3.67 0.00 4521 1020
(201 (2.0 (42.23)
CD wt 5% NS NS NS 0,708 0.550 7251 NS
Figures in parentheses are ransformed values.
—

@ 50,000 were consistently superior o HaNPV
@ 125 LE and endosulfan (0.07%) which were on
par at 175 DAS. The order of superiority of yield
in different treatments was 1. chiloniy @ 50,000 =
HaNPV @ 125 LE and T, chilonis @ 50000
HaNPV @ [25LE> T. chilonis @ 1,00,000>
HaNPV @ 250 LE> endosulfan >check.

1.3.5.3 Effectiveness of Trichogramma
chifonis and HaNPV against Helicover-
pa armigera on pigeon pea (PAU, Lud-
hiana)

The experiment was conducied in the farmer's
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field at village Jalatdiwal (Ludhiana, Punjab).
The HaNPV spray and T. chiloniy releases were
initiated during second fortnight of Sepiember
and in all the treatments three sprays and for
releases were made each at 10 days interval. The
pod damage from 10 randomly sclected plants 10
days after the release or spray was counted.

The infestation by the pod borer complex was
very low in the experimental plats (Table 85)
which varied from 2.44 (0 4.59 per cent in different
treatments. Therefore, no valid conclusion could
be drawn.
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Table 84. Data on pod borer damage and yield of redgram (var.Co.6)

Treatments Larvae/ Pod borer damage (%)
plant
110 125 140 160 175 Yield
DAS DAS DAS DAS DAS kefha
T chilonis 0.2 5l 186 et 267 56T
o 1,00.000/ha (0.0 (0.4) {10.2} (31.1) (20,2)
T. chilonis 15 s 230 s 2147 67
5 times 2.2) 10.2) (15.3) 275 (17.5)
@ 50,000/Ma
HaNPV thrice 23 26 257 06" 08 533
@ 250 LEMha (2.9 (1.1) 23.3) 188 (287
HaNPV thrice L7 6.1 s 257 m4h 9t
| @ 125 LEfha (2.9} (1.1 (22.3) (18.8) (28.7)
HaNPV @ 125 + 1.1 e 258" 3513 037 e
T. chilonis (1.2 (0.1 {18.9) 133.1) [25.5)
S0.000¢ha
thrice
Endosul fan 0.8 53 22 308" 3 so
10.07%: ) {061 (0.9 (143 (222) (33.1)
thrice
Control 2.0 62 352 442 94 46T
(4.0 (1.2} {33.2) (48.6) {(57.6)
CD a 5% NS NS 8.3 82 18.9 33
Tahle 85, Effectivencss of Trichogramma
chilonis and HaNPV  against Helicoverpa ar- Endosulfan 1 litre 330
migera on pigeon pea
Control - 4.59
Treatment Dosage/ha Mean pod
infested (%) CD at 5% NS
T. chilonis 1,00,000 2.44
o 1.3.5.4 Evaluation of Bacilluy thurin-
T. chilonis 50,000 3.06 giensis formulations against Helicover-
—— S i pa armigera on pigeonpea (APAU,
Hyderabad) '
PY 125 LE 3,25
Haly A trial was laidout in farmer's field at
HaNPV + 125 LE + 128 Sanka_rapally [Aqdhra F'rade.m ) dluring Kharif
T chilowis 50,000 1994 in a randomized block design with nine treat-
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ments replicated three times. The various for-
mulatons used were Dipel. Delfin, Biobit, BTK-I,
BTK-I, BTT and Agree. Endosulfan (0.07%)
rreated plot and a coowral plot were also left for
compansan, All the B¢ formulations were applied
at 1.0 kegfha. The treatments were imposed alter
Lhe carly larval stages of population were
recorded [Tom five plants per lrcatment al ran-
dom and alse afier cach round of spray applica-
lion, AL harvest, lotal number of pads and the
pods dumaged by H. amigera and the yield were
recorded,

The data presented m Table 86 indicate that all
the treatments meluding endosulfan (0078 )
could not signiticantly reduce  H. armigera
population 16 days after the first application,
However, all the B formulations apphed at 1.0
kedha in the subsequent twe applications at 10
days inweval reduced the Jarval population sig-
nificantly. BTKR-II was found better followed hy
endosullan ((L07%) in reduction of pest popula-
tion in the two subseyquent sprays combined. The
mean per cent pod damage recorded al harvest
were found to be high m all the treatments. How-
ever, signilicant differences were ohserved among
the treatments. Lowest pod damage (24,804 )
was registered with endosuifan (0.07%) followed
hy BTK-T (37.80%).

With regard o yicld, there were no signiticant
difterences among the treatments. Comparalive-
ly helter yields were recorded from endosulfan
0.07% (1717 ke tollowed by BTK-IT (1680
kgdha). Considering the overall performance ol
B¢ formulations, BTK-IT was found to be better in
reduction of larval population and recording
maore yield,

1.3.5.5 Evaluation of Bacillus thirin-
giensiy formulations against Helicover-
pa armigera on pigeonpea (PAU,
Ludhiana)

The experiment was conducted in o farmer’s
field ar Jalaldiwal (Ludhiana, Punjab) on long
duration variety T 21. The first spray ol B. thurin-
viensis was given in md September and sub-
SCGUEnRLly two more sprays were given at 10 days

7

interval, Nin¢ formulations of .0 were tested in a
randomized block design with three replications
in a plot size of 50 m® each . The damage by pod
borer complex was recorded from 13 plants
selected at random in cach treatment {Table 87).
The pest damage i treated plots varied rom 1.31
10 3,18 per cent as compared to 518 per cent in
control and there were no signiticant differences
between them.

1.3.5.6 Effect of B. 1. formulations on
the pod borer (TNAU, Coimbatore)

The larvae per plant on 125 DAS ranged be-
tween (00 and 08 with B0l and Apree showing
significani superiority over the rest. Howewer,
Agree with endosulfan (0.07%) was on par with
control. AL 140 DAS endosulfan was superior (o
the rest ollowed by Agree, Agree + endosultan,
Biokit, B.ik. 1, Delfin, B..&2 + endosulfan and
A1 More or less similar trend was observed on
160 DAS. AL 175 DAS, however, Agree + en-
dosulfan was outstanding followed by Agree.
Brk?2 + endosulfan, Delfin and Bl All the
treatments barring Biobil + endosulfan were su-
perior to control. In general all the treatments
were superior except control and endosulfan, The
vield was high (867 kg} in B.0k 2 + endosulfan
Tollowed by hoth Biebit + codosultan and Agree
which were on par. The treatments B0, Bkl
and control were on par (Table 88 ; Fig.12.)

1.3.5.7 Effect of HaNPV and B. 1 for-
mulations against Helicoverpa anmigera
in chickpea (APAU, Hyderabad)

A field trial was conducted at APAU,
Hyderabad with chickpea (variety @ Annegiri)
comprising of 10 treatments viz., HaNPV @ 250
LE/a, HaNPV @ 125 LEfha, endosulfan 0.07%.
0.035%, HaNPV @ 250 LE/ha+ endosulfan
(L.035%, BTK-1 @ | kg/ha, BTK-1I @ lkg/ha, BTT
@ lkg/ha. Dipel @ lkg/ha and control. replicat-
ing each treatment thrice in a plot size of 50 m”.
All the treatments were given in the evening hours
starting from noticing the meidence of H.armigera
in the field. Jaggery 0.05% and Ranipal (.1% were
added w HaNPV spray application. Spray ap-
plication of these treatments were given lor three
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Table 86, Effect of £, 1 tormulations { @ 10 kg/a) against A, arendgers on pigeonpea

Treatment Pre Mean larval poputatuon Mein Yield
iredtment in 5 plants 10 days aller pods [§ N
larval spray damaged
popula- (%)
ton /3 plants 1 1l m
Dipel 15.33 19.33 1.33 0.67 41.15 12000
(1.34) (1.05)  (3U.88)

Delfin 19.67 9.00 0.67 1.33 41,96 1560
(1.08) {1.34)  (40.35)

Biobit 19.00 15.33 167 100 41.51 1206
(146) (1L.22y oIy

BTK-1 13.33 9.0 .00 167 37.80 1170
(1.22) (146) {3781)

BTK-I 21.67 9.67 (.00 100 43.70 1650
071 (1.22)  (41.37)

BTT 21.67 13.67 1.00) 100 47.46 1560
(122)  (146) (40.71)

Agrec 18.33 .67 1.00 1.67 42.60 1144}
{122y (1460 (4071}

Endosulfan 26.67 B.67 0.67 (167 24.80 1717

(0.07%:) (1.05) (1.0} {29.80)

Control 25.67 12.67 433 433 45.02 933

(2.18) (2.1% (42,14}
CD at 5% NS NS (0.399 0311 4.827 NS

Fagures in parentheses are the iranstormed values,

rounds starting from noticing the incidence in
the experimental plots, The observations were
recorded on the population of larvae from 10
plants/ treatment selected at random- hefore and
10 days after each spray application and the yield
al the end.

The results presented in the Table 8Y indicaie
that application of HaNPV @ 250) LE/ha, HaNPV
@ 125LEMa. endosulfan 0.035% and BTK-I1 at
1.0 kg/ha followed by endosullan 0.07% and Dipel
at 1.0 kp/ha were found to be superior in reducing
the larval population afier second round of spray.
While after third round of spray application,
HaNPV @ 250 LEf/ha and HaNPV @ |25 LE/ha
followed by endosulfan 0.035% were found w be
best.
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Table 87, Evaluation ol B 1 [ormulations (@ 1.0
kgfha) for the control of H. amgerd on pigeon-
pea

Treatment Mean pod damage (%)
Dipel 232
Delfin 406
BTK-II 221
BTT 23
ET(BPFM) 3.4
Bioex 1.31
Biolep 304
Agree 234
Endosulfan 213
(0.07%)

Cuntrol 3.18
CD al 5% NS
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Tahle 82 Effect of 8.0 lormulations on pod horer of pigeonpea (var.Co.o)

' Larvags Pod horer damage (%)
|: Treatmient [rlant
125 140) 160 175 Yield
DAS DAS  DAS  DAS kg/ha
Dellin 0.3y e wmP 54304
I ka/ha (0.2 (36 Gody (149
Bl p.ot 230 gsh g 0 4004
1 kpdiva 0 (155) @678 (167
Brk 10.16abe 0 e 253 4170
Tkafha ) (131) (798 (183)
| Dipel 0o P augd  agea 52708
| Tkgsha .m (3.0 (5761 (194)
Bik? 067 B S s 627.0P
| ke/ha (0.04) (89 (@620) (21.2)
Buk2 o.57" B A 10 S 0 ol 8670
kgha + (03 (144) @190 (14D
Endusultan
[REFE S
Biohil 055" 2130 anf 326 57047
| kefha (0.3 (132 (4130 (200)
Biohil 026 i sgs 770,67
1 kifha + 01y (16.7) (603 (28.2)
Endosul fan
0.074)
Agree [ 217 0 202 6770
I kefha + 0.7 (130 (7133 (119
Endosul fan
(0.07%)
Agree 061" P 46 220 686.0°"
1 kgha (0.4) (1300 (52.3) (140
Bndosullan 049 200 485" 274 677.0"
(0.07%) 0.2) (118 (561)  (212)
Control 0.96° w¥ s ng 4330
10.9 (22.3) (92,9} (29.3)
D w 5% 038 34 16.8 4.6

L
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Table 89, Effect of microbial agents against H. amuigera in chickpea

Mean

Treatment Pretreatment Mean larval population Yicld
larval £ 10 plants pod kgfha
population damape

I 1 T}
HaNPV 250 LE/ha 19,33 533 04Nk 0.00 6,10 1307
(0.71) 070 (14.29)
HaNPV 125LE/ha 14,00 L0060 .00 0.00 6.21 1027
.71 71 (14.4m
Endosultan 16.67 .00 .33 .33 783 16R0
0.07%) {088} L34y 1620y
Endosulfan 1 7.00) 1167 (100 1.00 .16 240
(0.035%) (071 (L22y (1657
HaNFY 125/LE 15.67 7.33 1.33 1.67 705 1493
+ Endosullan (1.24) (L44) (1530
(0.035%)
BTK-I Ikg/ha 17.33 10.33 1.33 133 K58 1213
(1.29) (134 (o)

BTK-1T Tkg/ha 12.67 b.67 (106 1.67 16,05 1406
10.71} (1.46) (2333)

BTT Ikg/ha 16.00 ®.00 1.67 .67 14 .85 747
{2.68) (1.82) (2241

Dipel 1kg/ha 16.00 8.33 0.67 5.33 1886 R4()
(1001 (2400 (25.64)

Control 12,00 6.33 6.67 733 29.85 607
{2.60) (2.78) (3315

CD o 5% NS NS 0444 1.469 4324 64

Figures in parentheses are transformed values

Regarding the per cemt pod damage, all the
freatments were significanily superior gver con-
trol, Amongthese treatments spray application of
HaNPV 250 LEMa and HaNPV 125 LEMa fol-
lowed by HaNPV 125+ endosulfan 0.035% were
lound to hetter i reduction of pod damage. O
the B formulations, BTK-1 at 1.0 kg/ha was [ound
o be better and was on par with HaNPV 250
LE/a.

In respect of yield, significant differences were
recorded between the treatments. Highest yields
were recorded between the treatments endosul-
fan 0.07% (1680 kg/ha} followed by HaNPY 125
LE + endosultan 0.035% (1493 kg/ha) and BTK-
11 at 1.0 kg/ha (1400 Kg/ha). Lowest yields were
recorded with the treatments BTT-I, Dipel and
endosulfan 0.035%,

74

13.5.8 Effect of Ha NPV snd B. ¢ for-
mulations on Helicoverpa  drmigera in
chick pea (TNAU, Coimbatore)

The results ol the trial conducted durimg Rabi
1994 are presented in Table 90 & Fig. 13, The
larval load of (H armigerd) was nol significantly
dilferent among the treatments on 30 DAS, It
ranged frem 4.4 w0 7.8 per plant. On 40 DAS the
order of superiority was endosollan (000357,
HaNPV 125 LE. endosulfan ¢0.07), cndosullan
(0.0035) + HaNPV 125 LE lollowed by B and
HaNPV 250 LE. B.t+ HaNPV was however. on
par with control, On 50 DAS all the treatments
were superior 10 the check, The treatments
HaNPV 125 LE, endosultan (0.035%) and B.
were outstanding in recording only 3.3, 4.0 and
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Table 90 Effect of Ha NPV und endosultan spray on Hoarmigera (Chickpea - Rabi 94)
Number af larvac/plant Pod damage Yield
FTreatment B0 DAS
30 40 Al (%)
iL DAS DAS DAS
Ha NPV 250 LEM 71 47" 4%an 287 1350P
| Ha NPV 125 LB 48 23 33 357" 67
Endosultan (0074 55 T 47 3500 125084
Endosulfan (0.035%) 73 1.3 4.0 5.5% 12507
Endosulfan (0.035% ) 55 40 5.7 a0 17001
Ha NPV 125 LEha
Bt 1 kgfha a4 44 4P 483 383"
B+ HuNPV 125 LE 7.8 78 s st 1201
Control 5.7 s 7.3 827 67
CD ol 5% NS A5 15 1.29 127
FOAS = Daysalier sowing

4.0 larvae per plant, respectively, comgpared 1o 7.3
in the control. The per cent pod damage (30 DAS)
ranged between 2.9 and 8.3, The seed wicld was
high in the treatment endosulfan (0035% ) +
HaNPV 125 LE (1700 kg/ha) followed by HaNPV
250 LE { 1650 kgfhal which were on par wath. 8.
(15872 kgfhal, B+ HaNPV 125 LE (1300 kgha)
and endosulfan (O.0035%) (1250 kgha), The yield
in the check was 1167 kg,

1.3.5.9 Effectiveness of Ha NPV and
B. 1. formulations against Helicoverpa
armigeraon gram (PAU, Ludhiana)

The experiment was conducted in a larmer’s
figld at Hambran (Ludhiana, Pungab)) in a ran-
domized hlock design with four replications

75

and 120 o plot sige. The first spray was given on
January 20 and subsequently 4 sprays were given
at 10 days interval. HANPV (125 LE & 250 LE)
wis comparcd with endosulfan {Thiodan 35 EC .
1250 ml and 2500 mi/ha) and control . The popula-
tion of the larvae was recorded from 15 plants
selected at random 5 days after each spray.

All the weatments proved significantly better
than control in all the sprays except after first
spray when all the treatments were on par with
contral (Table 91} The two dosages of HaNPV
were al par with two dosages of endosulfan but
significantly better than contral. The population
ol H. armegers was very low especially during-
February and March and consequently the pod
damage was extremely low, The pod damage
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Tahle Y1, Effectivencss of HaNPV and endosulian against Helicovema amiigera on gram

Teatments *  *FMean number of Tarvae/T5 plants Percenl Number

(3 days after spray) pods ol puds

damaged 10
1 11 11 v Vv Muean (%) plants

HaNPV 1.0 23 2.0 1.0 02 1.3 012 740.5
125 LE
HaNBY T2 1.4 1.0 1.5 .0 1.2 ol 7272
250 LE
Endosultan {59 |4 .5 0.5 0n2 LR 021 8077
(2.5 liha)
Endosultan 1.3 2.0 0.5 0.5 0.2 ny 014  RS587
(1,25 l/ha)
Endaosullan 1.2 1.2 1.5 (.5 o 0y 013 KN.2
(0.5 IMhak
HalNPV
125 LE
Cantrol R 45 &3 13 1.2 31 L35 6617
CD at 5% NS 29 0.6 1.4 .4 0y NS NS

* Five sprays al 10 davs inlerval
¥ Mean of 4 replications
I'to Voindicate the namber of sprays

varied trom 0.10% m HaNPV 250 LE to (L55 %: in plant were hagher i the weated plots as compared
cantrol and there was no significant difference Lo control but the differences were nol signilicant

hetween them (Tahle 91} The number of pods per




P

1.3.6. BIOSUPPRESSION OF
RICE PESTS

1.3.6.1 Ewaluating the efficacy of

parasitoid, Trichogramma japonicum
against paddy stem borer (MPAU,
Pune).

The experiment was conducted during Kharil,
1994 i caltivators eld ina RBD with 10 replici-
wons having a phot size 0.2 ha { reaument on late
maluring varely Ambemohor-157,

The incidence of paddy stem borer was
meager. Nu dead heart due to pest were noliced,
The data given in Table 92 were on the white
carheads cansed hy the stem borer

Table 92, Evaluating the eflicacy ol Trichogrdm-
mat japonicion agamst paddy stem borer

Treatmenis Muan Cantrol
infestation (%)
{5

Bivcontrol RB.26 36,04

(Release of 1 japonicim)

Chemmcal control 0.31 5183

(0078 cndosullan}

Control 13.10

S5Em 1.13

CD @ 3% 330

Both hio-control and chemical control treat-
ments were statistically al par and significantly
superior to untreated control. A reduction of pest
mlestation 1o the extent of 51.83% m chenneal
control and 30.94% 1 mo-control was observed,

1.3.6.2 Field evaluation of

Trichogramnid japonicum against yel-
low stem borer of paddy (PAU, Lud-
hiana)

754
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Field experiment to evaluate the effeuiveness
ol Tricho granemd japoricum against stem barer of
paddy, Scirpophaga incertulas was laid out near
village Lassara Jallandhur, Punjab). In ane Geld,
1 gapanicrim was released @ 50000/ha 6 tmoes
from 3rd August to 22ad Seplember, 1994, Io
anather plot of the same stand, monocrotophos @
1625 mifha was spraved twace 1o . in the first and
drd week of Sepiember, The third neld was lef
without spray and release as check, The incidence
of stem borer (rom all the three felds was ob-
served from 10 units of 5 hills cach. There were
five replications,

The data in Table 93 indicated that the dead
hearts due 105, imeermlas varied from 2.1 10 6.0
per cent Trom Ist week of Aogust to st week of
Octoher i plot receiving ¥0 fapenicun, The cor-
responding  figures for  insccticide treated and
control plots were 20 - 39%  and 2.1 - 9.9%,
respectively, The recovery tests were also carried
ot in all the three plots by collecting ¢gg masses
during August and Seplember, The cge masses
were brought 1o the laboratory and reared il
emergence of host larvae or parasiioids, The data
(Table 94) indicale thal 38,51 and 39 cgg clusters
were collected Trony parasitold - release insec-
tieide - treated and check plots, respectively,
during August and Seplember with a correspond-
i parasitisi of 0.3 1o 96, 40 and 50.8 10 55.6 per
cenl, respectively,

It can be concluded that six releases of T,
japonicum during August and September reduced
significantly the incidence of slem borer m paddy,

1.3.6.3 Evaluation of Allorhogay
pyralophaguy against stem borer (AAU,
Jorhat)

Allerogas pyrafo phagus, an exotic larval
parasitond of Mexican origin, was lested against
rnee stem borer in the farmerts ficld located 1n
Kakajan. The parasitoid was released @ 623
femalgs per hectare commencing from 30 days
upte 75 days after trangplantation at fortnightly
inlervals, The data presented in Table Y5 & 96
reveated that during Kharif 1994 the per cenl dead
heart in the parasitoid released plot ranged from
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Table 93, Field evaluation of Trichogramma juponicum agaimst Scirpophaga incertules

Treatment No. of Date af #hiean cumulative incidence o S, incenulas
parasitods release during different months (per cent dead heart)
or dosage ol or spray
insecticide/ha Adigust  Seprember Ortober

T. japonicum 30,000 Jrd,I6th,25th 24 4.9 6.0

August, Ist,
12th, & 22nd

September

Maonocratophos 1.6251 st & 22nd 24 43 59
September

Contral No release 36 g2 9.9

or spray

¥ Mean of 5 replications each comprising 10 units of 5 hill

Table 94, Recovery of parasitoids (rom eggs of Seupaphagn incertulas

Treatment Egg clusters collected during
Augusl September

3 6 25 | 12 28 Total
T, japonicini 3m 4001 811 B(2) T3} B2 IB(8)
% eggs parasitized - - 96 90,5 0918 H38
Monocrotophos Hm 5(0) 9(0 9 1240 12(0 Sy
e eges parasitized e - ] - 40 - -
Control 2 S0} 10003 1141y 15(1) 1610} 592y
e epps parasitized - . - 55.6 508

No. of egg clusters parasitized by 7. japonicum are given in parentheses

Table 95, Evaluation of Allorhogaspyralophagus against stem borer (Kharit 1994)

% Dead hearts Dead hearts al weekly
Treatment recorded interval (%) ) heads (%)
before
release 1st 2nd Ard dth Sth
Allorio gas B39 535 5.54 250 3.10 240 215
pyratophagus
Chemical control 11.23 574 .50 3,98 4,25 385 357
Control 1084 7172 9.96 7.89 8.14 7.89 T35}

78
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Tahle 96, Evaluation of Allorhogas pyralophagus against stem borer {Rabi 1994)

Pre-release

Dead heart at weekly

White ear

Treatment dead heart interval (%) heads (%)
count (%)
Ist 2nd Ird th Sth
Allorhogas 6.19 276 6.68 2.31 4.42 1.92 1.93
pyralophags
Chemical control 318 403 447 4.90 4. 80 367 5.91
Control 4.39 4.47 7.28 8.34 13,64 6,62 517

1.92 - 6.68% against 4.47%- 13.6% in the un-
released plot. The results showed that there was
reduction in the per vent dead heart in the
released plot in companson 1o unreleased plots.

The same experiment was also conducted
during Rahi 1994 and the same trend of reduction
ol dead heart population could be observed.

In order 1o examine recoverics of this exotic
parasitord the larvac of the slem borer were pen-
odically collected and reared 1n the laboratary but
the recoveries ol the parasitoid could not be made
during both the scasons,

1.3.6.4 Field evaluation of Trichogram-
ma chilonis against paddy leaf folder,
Cnaphalocrocis medinalis (PAU,
Ludhiana}

Efllect ol releases of Trchogramma chifoniy
paddy leal folder, Caaphalocroeis medinalis was
studicd under field conditions near Lassara (Jal-
landhur, Punjab)l In one plot, 6 releases of T
chifoniy were made from 3rd August 1o 22 Sep-
tember @ SO.000/a. In another plot of the same
size, monocrotophos @ 1625 mifha was sprayed
on 1 and 22 September. The check plot was kept
without any release and spray. The experiment
was rephicated four umes, The incidence of leal
falder was recorded from 10 units of five plant
cach during August, September and Oclober, The
mcidence of leat folder i the parasitoid released,
insecticide treated and check plots varied trom 1.4
0 10.2%, 1510 7.7% and 1.5 to 19.4%, respective-
ly (Table 97)
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1.3.6.5 Effect of T. japonicum release
on rice stem borer and leaf folder
(TNAU, Coimbatore)

The result ol the trial showed that the release
ol T japoncwnt either alone or supplemented
with a spray of Bt could effectively check stem
horer and leal lolder, T. japonicom + B (T))
recorded o dead heart per cent varying from 0,78
10 1.38%, while parasitoid alone (Tp) recorded
1.97 to 2124, need based insecticide (Tw)
recorded 2.5% to 3.55% and the check (Ta) 4.08%
1o 6.1% . The white cars were minimum in 17
Japeaicum + BT (447% ) and 1. japonecum
alone (T2) (5.73%), while in the control (Ta) it was
9.4%. Similar rend was observed for the leaf
lolder. The yield ol biocontrol plots was 3555
kefha and 3778 kga 1or TT and T2, respectively.
Control recorded 2322 kg/ha (Table 98).

1.3.6.6 Field evaluation of Trichogram-
ma  japonicum against rice stem borer
and leaf folder (AALU, Jorhat)

Faeld evaluation of Tachogramma japovicun
against yellow stem borer and B ehilonis against
rice leal folder was made in Garmer s field locawed
in Kakajan { Assam), The inundative releases of 7%
Japemicum were made @ 50.000/Ma/week.

T. japonicum  was released 30 days after
transplanting. The observation on the occurrence
of dead heart was taken at weekly intervals and a
pre-harvest record 0 the form of white ear head
was also taken to assess the infestation ol stem
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horer in the advanced stage of the crop. The
results presented in Table 99 reveal that during
Rabi 1994 the infestation of stem borer prior (o
field release of parasitoid ranged from 6,78% to
100.84%. The resultls showed that infestation of
dead heart due o stem borer in the released plog
ranged 1.04% 10 447% in comparison with 7.72%
o 9.96% in unreleased plot. The per cent white
ears in the released plot was 1.26% against 7319
in the unreleased plot, The application of insec-
ticide alone or release of the parasitoid followed
by application of 1nsecticide did nol make any
difference in lowering the pest population,

Similarly, during Kharif 1994 field release of
T japonicim was made, The results presented in
Table 100 revealed that the dead heart population
was low in parasiteid released plot incomparison
to unreleased plot. The dead heart population
ranged from 1.53% 0 4.93% in the released plol
as against 447% -13.6% in the unreleased plot
The dead heart population in the unreleased plol
wis maximum (13.6%) duning fourth week after
field release but the per cent dead hearl in the
released plot was 4.04%. The mean per cent dead
hearts in released plow was 1.61% against 5.17%
i the unreleased plot - The use of phosphamidon
@ 300 mliha in the released plot could not bring
down infestation.

Table 97, Field evaluation of Trickogramma chilonis against Craphalucrosis medinalis

Treatment No, of Date of FMean cumulative imcidence of C. medinalis
parasitoids release during different months (%)
or dosage of or spray
insecticide/ha August September Octoher
T. japonicum 30,000 3rd. 16th.25th 241 57 92
August, Lst,
12th, & 22nd
Seprember
Monocrotophos 1.6251 st & 22nd 2.0 54 7.7
September
Control No release 75 13.3 19.4
or spray

* Mean of 5 replications each comprising 10 units of 5 plants each.

Table 98. Incidence of stem borer and Jeaf folder (IR 20),

Stemborer White ear Leaf folder Yield
Treatment dead heart(%) DAT (%) DAT  damage(%)DAT  kgha
30 45 &0 110 60 70
T1 0.78" Lo7 1.38 447 1.27° 153 3355"
T2 2,000 1.97 212 s 210" 238 378
T3 2500 30" 359 73 a5t 34 27s0]
T4 408 43T 61T 94 477 408 230

80
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Tahle 99, Evaluation of Trichogranma japonicum against yellow stem borer (Rabi 1994)

Dead heart Dead heart at weekly White ear
Treaiment (pre-release) intervals (%) head (%)

(%)

st Ind 3rd - 4th Sth

1. japonicum 9.18 447 2.94 1.04 2,01 231 1.26
Chemical control 11.23 5.74 #.50 398 425 1.85 557
1. japonicum + 6,78 6.91 7.06 1.93 312 2.75 5.26
Chemical control
Control 10.84 7.72 9.96 7.89 .14 7.89 7.31

Tahle 100, Evaluation of Trichegramma japonicion against yellow stem borer (Kharif 1994)

Dead heart Dead heart ai weekly White ear
Treatment (pre-release) intervals (%) head (%)

(%) :

Ist 2nd 3rd 4th 5th

T japonicun 521 493 4,15 1.53 4,04 1,97 1.61
Chemical control 318 4.03 447 4.590 4.80 3.07 LH: R
1. faponicum + 2.85 217 1.36 2.68 175 261 2.59
Chemical control
Control 4.39 447 7.28 8.24 13.6 6.32 517

The per cent leaf folder population during rabi
1994 was low (Table 101) and the per cenl
damaged leaves due to leaf folder prior to field
refease of T, chilonis ranged from 3.28-5.10%. The
per cent damaged leaves in the parasitoid released
plot ranged from 1.37% to 3.44% as against 2.57%
to 5.10% in the unreleased plot.

Similarly, the per cent leaf folder damaged
leaves in the T. chilonis released plot during
Kharil, 1994 was lower than in unreleased plots.
The per cent leaf folder damaged leaves in the
released plot ranged from 0.90 -1.89% in com-
parison to 3.36%-7.23 in the unreleased plot
({Table 102},
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Field recovery of T, japonicum

In order to test the field recoveries of T
Jupenicum the adult moths of yellow stem borer
were collected and used to obtain egg masses. The
cgg masses along with the leaves were stapled on
the leaves of rice plants in the parasitoid released
p[ols. The egg masses were allowed 10 remain in
the field for 24 hours for parasitisation. The egg
masses were then kepi in the laboralory for the
emergence of parasitoid. The per cent recoveries
of T. japonicum during rabi and kharil season
were 22.7% and 32.13%:, respectively.
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Cnaphalocrosis medinalis (Rabi 1994 )

Table 101. Evaluation of Trichogramma chilonis against rice leaf folder

*LFDL % LFDL at weekly intervals

{pre-release)
Treatment (%) st Znd Ard 4ih Sth
1. chilonis 810 344 1.74 1.37 2.03 2325
Chemical control 442 3.12 438 3.0 4.03 350
Tjaponicum  + 3.04 3.51 3.22 0.85 1.2 1.45
Chemical control
Control 3.86 427 391 .57 4.85 5.10

* LFDL = Leaf folder damaged leaves
—

Table 102, Evaluation of Trichogromma ehifonis against rice leal (older
Craphaloerosis medinalis (Kharif 1994)

*LFDL LFDL at weekly intervals (%)

(pre-release)
Treatment (%) 1st 2nd Ird 4th Sth
7. chitonis 240 1.59 1.08 1.31 1.87 (1.90
Chemical control ERE 4.03 5.04 1.39 2.76 4.25
T, japoricum & 2.26 5.70 1.82 1.28 217 1.52
Chemical control
Control 1.75 336 5.93 336 7.25 5.88

* LFDL = Leal folder damaged leaves

1.3.6.7 Studies on Trichogramma
Japonicum and T. chilonis against stem
borer and leaf folder (TNAU, Coim-
batore)

The trial was conducted with two treatments
viz,, (i) parasite release (7T, Japonicum and T,
chilonis released al weekly intervals, cach three
releases, @ 1,00,000 parasitoids/ha) (i) untreated
check. The variety used was Co.45. The observa-
tions were recorded on 30, 45, 55 and 110 days for
stem borer damage, and 65, 75 and 85 DAT for
leal folder damage.
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The results showed hat the biocontrol plot
recorded significantly low siem borer and leal
tolder (Table 103), .

1.3.6.8 Studies on Trichogramma

Japonicum and Trichogramma
chilonis against stem borer and leaf
folder (KAU, Trichur)

Field level trials using 7' japonicum and T.
chilonis for the biosuppression of paddy stem
horer and rice leaf roller were conducted at Govi,
Agricultural Farm, Mannuthy (Kerala) during
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October-January, 1994-95. The results are
presented in Table 104, No signiticant differences
were noticed amongst the treatments.

1.3.6.9 Evaluation of the efficacy of
mirid bug, Cvrrerhinus lividipennis
against brown plant hopper, Nilapar-
vata ugens (TNAU, Coimbatore}

The treatments cnnﬁiswd af (1) release of 70
second instar nymphs/m” of C lividipennis on 45,
55 and 65 DAT. (11) soil application of carbofuran
@ kg aifha and 44 DAT and (i) untreated

check. The trial was laid out at the wetlands of

Agricultural College and Research In-
stitute Coimbatore using the variety IR 50. There
were B replications. Observations were recorded
on number of mirids and BPH per hill besides the
grain yield at harvest.

The results revealed that the inundative
release ol the mir'[g bug thrice on 45th , 55th and
65th DAT @ F0fm*™ and application of carboturan
3G a1 kg ailma on 45 DAT were on par with
untreated check as regards the mirid population,
The brown plant hopper population was the same
in plots that received the mirid bug and carbofu-

ran on 64 DAT bul mirid released plot recorded
significandy low BPH on 74 DAT, Both the treat-
ments however, were superior to the check. The
yield of grain was 5500 kg/ha m carbofuran
treated plot, 5525 kg/a in mirid released plot and
4500kg/ha in the check. The yield levels in mirid/
carbofuran received plols were on par bul supe-
rior to the check (Tahle 105),

1.3.6.10 Seasonal incidence of key
natural enemies of rice hispa, Dicladispa
armigera (AAU, Jorhat)

Survey of natural enemics of rice hispa was
conducted in Nematighat, about 15 km away from
AAU campus, The different stages of rice hispa
were collected from the Held and reared in the
laboratory 0 observe emergence of natural
encmies, Part of the leaves containing eggs were
trimmed 10 small pigces and enclosed in glass vials
(7 em). The rimmed leaves containing the eggs
were allowed to remain in contact with wel cotton,
The vials were examined daily for parasitoids and
the emerging parasitoids preserved in 704% al-
cohol, The data presented in Table 106 revealed
the presence of both Tnchogrmmma  sp. and
(Higositasp.

Table 103. Evaluation of release of 1. japonicum and T. chilonis against

paddy stem borer and leaf roller

Treatment Gross wt, of Grain Healthy White Total

Brain+siraw, weight ear- ear- ear-

heads heads heads

Biological control 97583 44500 27917 31.33 310,50

Biocontrol  + 981.67 424,17 332.00 41.00 373.00

Chemical control

Chemical control 100167 45750 323.17 25.17 348,33

Control 928.33 42250 27717 2683 304.00

CD 174.67 56.22 47.05 17.02 54 66

83
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Tahle 104, Effect of hiocomtrol agents on sien borer and leal folder of rice

Details Treatment Control
Stemborer .
Dead heart 30 DAT S 7.6
45 DAT 28 37
55 DAT 26" 40
White ear 110 DAT 5.9 7.5
Leal tolder 65 DAT o7 09"
75 DAT 23 4.6"
85 DAT 4.5 s
Gratn yield (kg/ha) 4461 0" 9610
Same superscript in rows indicate parity (paired ‘" test)
Tahle 105. Data on population of mirid bug, brown planthopper and yield
Treatment Mirids/mill BPH/Mll Yield
DAT DAT (kg/ha)
54 64 74 64 74
Release of mirid bug ~ 0.23" 0.24° 033" 031 0.4 5525
Carbofuran 3G 0.71° L 043 03r 049" 5500
Control 0,71 037 044 0.51" 054" 4500

DAT = Days after transplanting

Table 106, Nawral parasitism by Trichogramma sp. and Oligosita sp. on the eggs of

Pricladispa armigerd

Date No.of eggs No, of cggs parasitized Parasitisation (%)
collected
Tricho- (lrgosita Tricho- Oligositi
grmma sp. S SR Sp. S
02-07-94 100 12 o 12 9
09-07-94 48 7 5 15 10
11-07-94 55 & 7 11 13
23-07-94 35 3 5 9 14
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1.3.6.11 Field trial using the various
formulations of Bacilius thrungiensis for
the control of paddy pests (TNALU,
Coimbatore)

Three trials were condocted. one during
Kharil and two during Rabi 1994 scasons, The
Kharil 1994 trial was conducted at Coimbatore
and Rahi 1994 teials al Aliyarnagar, 1R 30, IR 20
and Co 45 were the varieties used . There were
nine wreatments replicated theice in all the experi-
ments, The treatments were 1) Dipel (1000mi/ha),
it} Deltin, iit) Bro-asp, ivl Bio-lep, v) Bio-tox, v)
Bio-hit, vii) Agree (all at Tkgfhal, vin)
monocrotophos (1000mIRa) and %) an untreated
check.  The Rabi crop  and the first Kharif
received 3 rounds. The treatments were imposed
when the ETL reached 10% al vegetative and 5%
at flowermg stage. The observations (prior o
reatments and  alter 1mposing the  treatments)
made were an per cent leaves damaged, popula-
tion of predators and per cent parasitism. The
grain yickl data was also collected

1. 36,010, Damage hy lealfolder { Kharif 19943

The resulis of the Kharif 1994 trial {Table 107)
showed that all the B¢ Tormulations were superior
Lo the check i arresting the leal folder damage.
The damage rating before the treatment varied

hetween 6.6, 1o 10.4% . The reduction in leal

damage, as recorded on 83 DAT varied between
2875 in bio-bit to 64.01% in monocrotophos.
Among the B formulalions Agree, Bioasp and
Bio-hit reduced the damage by 62,7, 62,1 and 61.4
per cent, respectively. The reduction in the leal
damage on 90 DAT was Hetween 38.4% in Dipel
and 60,99 in Bio-asp, In 97 DAT Lhe per cent
reduction in leal damage ranged belween 38.0 in
Bin-bit and 73.8 in Delfin. Overall results showed
thal Bio-bit alone was interior in reducing the
damage (28.9 to 38.0% } while Bio-asp, Deltin and
Bio-to showed sustained effect,

1.3.6.11.2. Leaffolder damage (Rabi 1944)
The leaf damage reduced [rom 358% (o

65.5% on o6 DAT, 42010 759% an TADAT and
643 1o 86.5% on 80 DAT in the first trial. For-

mulations like Bio-lep, Deltin, Bio-asp, Agree and
Bio-tox showed sustained action, Unlike i the
Kharif trial, the B4 formulations exerted equal
effect on the pest as by monocrolophas, Delfin
gave 4.1 tons ol grain yvield followed by Bio-usp,
Bio-lep and Agree. Control recorded 2.9 tha
(Table 108).

In the second trial also a similar trend is
discernible, The (reatments exerted greater in-
Muence 77 and 84 DAT than on 63 and 70 DAT,
The data turther reveals that all the B.f tormula-
tiens were on par with monocrataphos i checking
the Teal folder damage (Tahle 109).

1.3.6.11.3. Effect on natural enemies

The elffect ol Bt formulations on four
predators Lyeosa psendiannulata, Terragnatha

Juvana, Poederus fuseipes and Cheflomenes sex-

wnacudara showed that the formulations were ah-
solutely safe 1o the predators. The insecticide
monacrolophos alone was exerling a negative in-
Muence on these predators (Fig 14 & 15), Similar
trend was seen in rabi trial also.

Natural parasitisation of the leallolders hy
Gontozus tnangulifer, Cotesia flavipes and
Trichama enaphalocrocis was alfected only in
monocrotophas treatment while the B fornula-
tioms supported their activity and was on par with
the check (Fag, 16},

1.3.6.12 Evaluation of Bacillus thurin-
giensis formulations against
Cnaphalocrocis medinalis (PAU, Luod-
hiana)

The experiment was conducted at village Las-
sara (Distt, Jallandhur) on paddy variety PR 106,
in & randomized block design with three replica-
teoms and 40 m plot size. Ten 8.t formulations
were (ested along with monocrotophos and un-
treated conirol. Two sprays were given at 21 days
interval. The ohservations on the per cent leaves
damaged were recorded from 5 units of 10 plants
each selected at random in each treaument (Table
110y, On September 12, the leaves damaged
varied from 6.0 1o 9.6 per cent and there was no
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significant difference between them, The damage
on September 28 was significantly low in insec-
licide treated plots as compared to control.
Similar trend was observed on October 8. How-
ever, on Octoher 28.all the treated plots showed
significantly lower damage than conieol - All the
hiopesticide. formulaoons excepl £.L(BPM1 were
at par with control, It can be concluded that two
sprays of Bt formulations reduced the damage by
leal folder,

1.3.6.13 Management of leaf folders
with B.t. formulation (AAL, Jorhat).

The experiment was conducted durmg Kharl
1994 in the farmer’s Geld located at Kakajan
{ Assam). The treatments were applied based on
ETL of one damaged leal per hill during both the
vegetative and the flowering slages of the crop.
Thclrcarm%ms were replicated thrice with a plot
size of 40 m”, The results presented in Table 111
revealed that among the treatments Biolep
(BTK1) and BTT could reduce leal blder damage
(2.87% and 2.48%) as compared 10 control

(5.66%). The performance ol the remaining 5.1
products could not be properly evaluated due 1o
low population of feal tolder.

1.3.6.14 Survey of different rice grow-
ing tracts in Tamil Nadu for obtaining
seasonal calendar of natural
enemy complex of rice pests (TNALU,
Coimbatore)

Spratial survey of rice growing tracts of Coim-
hatore, Aliyarnagar, Bhavanisagar areas showed
that spider population was very bigh, The most
common ong seen was Lycosa psewdeannuldale
whose population varied between 0.26 to 130 per
hill, The maximum population was observed
during Seplember. The other spider ohserved
was Tetagnutha fovina and (he rove heetle
Paederus fuscipes which was maximuom during Oc-
tober-November. The parasitods Gonrozus frean-
ewlifer, Cotesia flavipes  and  Tachoma
cnaphalocrocis were observed 1o parasitize the
leaf folder larvae during the Rabi 1094

Table 107, Effect of B¢ formulations against leal folder (Kharil 19943

Hp leal damage days after Gratn  Percem
treatment  (DATR) yield  increase
(L/ha) ower

Treatment T5(BT) &3 PR L] PR 47 PR congrol
Dipel 1000 miha 66 S8 386 A g4 L™ 575 31 6s
Delfin Lkgfha 96 55 504 5 497 150 738 38" 29p
Bio-asp 1kg/ha 9.5 517 62l L 609 P (Al 5 8 N T L
Bio-lep 1ke/ha 6.6 SO0 dn4 4.1 279 1 2P 77 Al 230
Bio-tox lkg/ha 69 38 614 48y 17 710 36" 232
Bio-bil Ikg/ha 78 740 180 4¥ 357 28 amop A 48
Agree Tkpfha 79 4t 627 42 32 19" 594 32 RS
Manocrotophos 76 39 a4l A 543 12 736 400 358
1 00mi/ha
Control 104 148 2 g0 . e - 2.9

BT: Before treatment; PR: per cent control
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Table 108, Effect of B formulations against leal foldor (Rabi 1994) Experiment 1

# leal damage days alter Gramn  Percen|
rrearment  (DATRY yiehd  increase
(thal over

Treatment SY(BT) bb PR T PR R0 PR cantrol
Dipel 1000 mlha 132 93" 49,1 ®S 420 si' o601 A 207
Dellin 1kegfha 158 76 655 5.5 08.5 3.6 BL7 40 414
Bioasp Tkema 163 110 512 22 546 s9 TR0 36t 244
Bio-lep Lkwha 210 136 533 60 75 5 ges  3eh 244
Bio-ox Tkgha 172 126 481 65" 658 58 735 3 138
Bin-hit 1kg/ha 180 1668% 358 0T 481 8.3 643 ™ 69
Agree 66 118 48s 69" 625 7 821 36 244
Monocratophos 19.0 1520 423 79" p1s 45 g0 3P 244
IOl /e
Conirol 157 21L& = 17.4" 106" 2.4
BT Befare treatment: PR per cent contral
Tahle 109 Effcct of £ formulations against leal folder (Rabi 1994) Experiment 1

G leal damage days alter Grain - Percent

reatment (DATR) yield  ncrease

(tfha)  over

Treatment 55(BT1 63 PR 70 PR 77 PR 84 PR control
Dipel 1000 miha 196 167 156 100 390 78 632 52 7l 42" 77
i Dipel Tkg/ha 02 112 434 RS 485 65 693 400 831 44 12.8
Bio-asp lkgha 210 163 176 10.1° 386 5§ 726 38 sl 42" 77
Biodep Tkgha 206 152 156 85 483 790 627 51T 7S5 41T S
Bio-tex Tkgiha 174 1874 81103 375 90§75 60 a7 40 s
Bio-it 1kpha sE 171 13e R aLs s el 7.0 705 3 .
Agree Tkg/ha 230 184 71 98 406 65 693 5T 760 39 -
Monocrowphos 224 13,7 338 8% 460 55 740 43 E1Y 43" 104
100milfha
Contral check 192 198 T 1 g - 3

BT: Betore treatment,

PR

per cent control

"

B7
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Table 110, Evatuatton of B, formulations st dead folder (Kharit 1994y

% LEDL at weekly itervaly
(Muean ol 3 replicatiogs)

Treatmen LFDL. — Yiekl
@ 10 kg/ha) (%) LET 2 Ird 4th Ikg/ha)
Biohil 5.0 383 586 X228 235 Se
BTK 1 618 4,11 2:87 177 150 5174
ETK il 524 441 4.11 296 216 5145
BTT SiF b 248 .70 .17 50534
Mimocrotophos 6.33 033 180 188 2.4 49493
Agree Swp 328 <006 4,149 kel 2.26 3035
Cantrol .86 505 A.66 4.50 300 5083
Table 111, Comparative cfticacy of Baeillu thuringeensis lormulations

aguinst Craphalocrosis medinalis

* Incidence of € medinaliv on difterent dates amd months
(per cent leaves damaged)
Angust Seprember October

Treatmen| 25 1 12 28 8 RES
Bivsap BTK-11 24 5.l B2 1.5 12,5 15.6
BTT 3.1 4.1 A1 1.1 13.2 16.0
Delfin W 28 44 B0 10,3 13,2 15.8
Biolep BTK-) 3.0 34 8.1 115 12.3 6.3
Bioasp 2.5 4.5 8.2 110 133 5.6
Biowx 126G 23 4.4 TR 10.3 133 157
Biolep 28 38 7.4 BT 139 152
Agree 50 WP 20 5.1 LX) 10.5 133 15.5
Dipel 8 L 18 34 T8 mn4 133 16.0
Bl (BPM} a0 4.0 83 1.1 129 173
Monocrotophos 36 WSO 2.8 4.1 6.0 T3 9.1 133
Control 29 4.1 C R 13.1 1649 2.6
CD  (p=0.05) NS NS NS 36 4.5 BN

Average of S units of 10 plants Irom three replications
Note : Dosages of B¢ pesticides was 1.0 kg/ha and for mono
were sprayed on st and 22nd Seplember

wrotophos 360 ¢ aifha and
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1.3.6.15 Survey of spiders in rice
ecosystem (AAL, Jorhat)

SHrvey o spdurs 10 rice eeosystemn wis con-
ducted i oand around Jorhat district during Ahu
atel Sali season during 1993-94, The species ol
spiders is Tisted in Table 112, Among the spiders.
Zventrathes pashanenyis, (vopes shweia, Feirne-
aatha sp,oand Loveosa sp, were predomingm
throughowt the cropping scason - The scasonal
cidence of tese dominant specics were studied
during Rabi. 1994 The puopulation density of
Fveasa speowas intbally Tow but subscquently in-
creascd rapadly aod a high populatien of
(0,03 RiD was seen in the second week ol October,
ihere atter the population density declined.

1.3.6.16 Evaluation of biocontrol
based IPM on rice (TNAL,
Coimbatore)

A arial was conducted o s confounded hlock
destgn at Agrieuloral Research Station. Aliyar-
nagar. There were three sels olreatments repli-
cated 8 tmes. The plot size was 80 m™ and the
variely used was IR SO The irealment sirugtures
Wi

:

() Application ofneem hlended urea basally as
wiellas for top dressing, release of ' japonicin
dgawst stem borer @ 1 lakhfrelease/ha thrice
weekly interval three releases of 1. chifonis @
lakh/ release/ha on poticing moth activity,  spray-
ing of B4 @ Tkefha against leal lolder and spray-
ing ol NSKE 5% wgainst carhead bug.

(i) Need based protection (one round ol phos-
phomidan @ 300ml /ha and two rounds of
monocrotophos @ 100 ha

(i} Unireated Comtrof,

A Irial was conducted 4l ARS Aliyarnagar in
which four treatments were compared.  There
woere 10 rephications ot 20m” cach, The varicly
used was TR 20, The treatments were:

89

Al Baport [994-05

(11 Basal and top dressing of neem hlended
wred, release of Fjaponicnn thrice @ 3 cefha ai
weekly titerval Tollowed by BL sprayiig against
the leal folder

(111 Basal and top dressing ofneem hlended urca
followed by release of P japonicum (3
cefhadrelease; lwo releases)

(i) Neem hased application of monocrotephies
tiv) Untreated check

The treatment structure lor anuther expeci-
ment on TPM in rice was

(i) Use ormeem blended urea both Jor hasal and
pop dressing, three releases each ol 1) japonicum
and 1. eliforis against  (he stem borer and leal
folder, respectively, use of Bt @ kg and NSKE
5% against carhead bugs

(it Spraying phosphamidon once @ 300 mb/ha
and twice @ 1000 mifha of monoerotophaos

(i1} An untreated cheek.

Observations were recorded on the popula-
tion of hrps, dead heart pereentage. leal tolder
damage and grain yield.

The results indicated that the treatment com-
hination comprising of application of neem
hlended urea (1:5) for hasal and top dressings
followed by the release ol T2 japonwcion thrice al
weekly intervals, agamst the stem horer, release of
T chilonis, thrice at weekly inwervals, against the
leal tolder followed by spraying of A1 @ Ikgha
against leal folder and NSKE 5% at Nowering
against earhead bug was superior 1o need based
application of insecticides as well as the check.
The yield levels, however, were statistically equal
in the biocontrol based [PM oand need based m-
seeticidal protection (3900 kg and 4125 kg, respec-
tively) while the control recorded 3175 kig/ha
{Table 113}
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Table 112, Spiders in rice ecosystem m Jorhal

S pevies Fa nn'l}f
Zypoballuy pevhanensis Tikader Salticidue
Tetragnathi sp. Tetragnathidae
Lyecosa madans Pocck Lycosidac
Pardosa birmaniea Simaon Lycosidae
Neoscona theisi (Walck.) Araneidae
Oxvopes shweia Tikader Oxyopidac
Fvgoballus sp. Salticidae
Argiope catenulara (Dol Araneidae
Neoscona mukerjer Tikader Araneidae
lxvapes sp, Oxynpidac

Tahle 113, Etfect of hiocontrol based IPM on pest incidence and yield

Treatments Thrips Stem borer (%) DAT afler Leaf Folder Yield
Number/ damage( %) (kg/ha)
sweep 37 44 51 at 50% 10 days

Mowering atler

Biocontrol 32 0.6 200 z i 58 3w

based IPM

Need based 3.6 240 0.7 o 46" B4a" 3956

msecticides

Check 4.1° 2 45 R.& sah wE 3
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1.3.7. BIOLOGICAL SUPPRES-
SION OF OIL SEED CROP PETS

1.3.7.1. Seasonal abundance of natural
enemies of mustard aphid, Lipaphis
ervyimi (PAU, Ludhiana)

To tind owt the natural enemies of mustard
aphid (Lepaphis ervsme) surveys al different
places in the Punjab were carried oot from
Neowermber, 1994 10 March, 1995, The population
ol the mustard aphid was recorded from a 5 cm
central twig from 2 plants cach from 4 units in a
field. The population of different stages of the
predators was also recorded from two plants (5
e bwig) selected e random. Al the aphids lrom
these twoe selected plants were brought 1o the
laboratory o lind out per cent parasitization.

The mustard aphid appeared in the 2nd week of

January (Table 114} and remained upto the 3rd
week of January, It gradually increased and he-
came quie high during maddle of February Lo
mididle of March . The population ol the mustard
aphid was quite high in Hambran area (Ludhiana)
than Nurmahal (Jalandhar) and Morinda
(Rapar}.

Table 114, Scasonal abundance of mustard
aphid, Lipaphis ervsimion rapesced and mustard
al different places

Datee Place Populaton of L. erviimi
on two plants

(5 cm central twig)

Unit Unit Unit UnitMean

1 m m Iv

(4-11:94 Chakdana O 0 0 0 0
DA-11-94 Mullanpur - G 0 0 0 0
25-11-94 Jalandiwal O O 0O 0 O
28-11-94 Pakhowal 00 0 ] 00
01-12-94 Gujarwal o 0 0 0 0

Chakdana 0 0 0 0 0
13-12-94 Pakhowal & 4 10 & 354

Moai 8 10 9 7 68

91

21 144
92 537
185 1283
100 73.0
110 133.0
138 1143
254 21000

17 19
19 44

12-01-93 Moai 15
18-01-05 Hambran 60
19-01-95 Nurmahal 44 108 176
20-01-95 Hambran 67 60 65
02-02-95 Hambran 1800 137 95
07-02-95 Nurmahal 117 122 80
14-02-95 Hambran 214 155 217
06-03-95 Morinda 85 88 238 35 1113
13-03-95 Hambran 230 255 189 327 2503
22395 Hambran 192 146 176 1234 1593

Note: Units T to IV are four locations from one
acre feld

No predator ar parasitoid was observed upto
Ind fortnight ol January, 1995, Thereafwer 1-3
coceinellid heetles were ohserved/ two plants upto
the fast week of March 1995 (Table 115), The
syrphids viz. Episymplus  altemans, Metasviplus
confrater and Scaeva sp, were observed from st
week of February Lill middle of March, The
parasitoid , Digeretiella rapae was active during
March and parasitism varied from 4 10 50% | lis
peak was in the middle of March.

Table 115. Abundance of nawral enemies of
Lipraphiy erysimi ai different locations in the Pun-
jab

Date Place  Mean popula- Mean
tion/2 planis  per cent
parasiti-
C 8 zation by
1. rapne
11-01-95 Sidhwan D0 0
E Bel
12-01-95 Moai [V §]
18-01-95 Hambran 0 0 0
19-01-95 Nurmahal 1 0 4]
20-01-95 Hambran 0 0 4]
02-02-95 Hambran 1 0 0
07-02-93 Nwrmahal 1 2 0
14-02-95 Hambran 2 3 0
06-03-95 Morinda 3 2 4
13-03-95 Hambran : 3 50
22-03-95 Hambran 2 0 18

Average of 5 units of 2 plants cach
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C- Coceinellids; §-Syrphids
Coccinellids : Coecmella septempunctata
Chetlomenes sexmaeuling

Syrphids @ Episvephus afternany
Metasvipliny confrater
Sewteva sp.

1.3.7.2. Testing of Metarrhizinm
anisopliae and Bacillus popilliae against
white grub on ground nut (APAU,
Hyderabad)

A trail was Taid out with three reatiments viz, (i)
M. anisopliae @ 0.5 kegha, (1) B, popiflice @ 0.5
kg and (i) comrol. replicating cach treatment
seven times with groundnut varicly TMY-2. The
ireatments were given once i the firrow along
with the sced by mixing with FYM. While plough-
ing. the initial grub population was recorded. The
gorminiation pereeniage, plnt martality due to
grubs at 15 days interval and al the termination o
experiment, the plant stand and yield were
recorded (Table 1761

The data presented in Table 176 indicaed that
the plant mortality in the early stages of crop
growth was Tound o be 110w 1525 and a later
crop growth stages. iLdechned. Atallerop growih
stages comhined, the plant mortabity was found (o
he 563, 6.54 and 646% recorded in the plots
reated wath M. anesopliae, B popalliae and con-
trol, respectively, There were no significant

Annual Reporl 1084-95

diflerences among the treatmeits with respect 10
phant stand and yiell.

The infectivity tests made in the field as well a5
i the lahoratory indicated that neither the treal-
ment with M. anisophiae nor with 8, popitlioe wen
Cltegtive dgainst white grub ol groundnut ar 0.5
Karfha

1.3.7.3 Testing of M. anisopliae and 8.
popillive  against whitegrub on
groundnut (GAU, Anand)

No recoviery was oblined in the release plots al
Vijapar lram koth M. anisoplice and B. popilliae
treated plots, White gruhs infected by M
ansoplioe and B popillice were collected Trom
the wreas where application ol pathogens wis
made in the previous year. The percentage nfee-
lion was 34 and 42%, respectively (Table 1171

Table 117, Moniwring of pathogens in release
plints

Localion Total

Percent
(Firm) nurmber eriths
collevied mfested
Vatrak Secd 1240 (100 Sap) 345
Vatrak Secd A1 Sap) 42%

Table 116, Elteet of Metarrhizium anisoplide and Baerlluy popilliae against root grub in groundnul.
Treatment Iniial Germ- Mean % plant mortalityfgermnation after Total Plant Yiel
grub nation days mori-stand (ke |,
popula-  {%) - - ality () E]
LinuT 7 ] 30 45 al) 5 90 (%)
{m~l
M. anisapliae 1.28 T1L19 LI 101 085 030 049 084 099 563 6556 1100
Bopopillice 186 6980 124 138 0Y% 070 031 039 146 0654 633 1040
Control 1.43 70.53 1,52 125 075 041 021 08 L44 646 6407 904
F- Test NS NS - - - - - - - NS - NS

97
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1.3.8 BIOLOGICAL SUPPRES-
SION OF COCONUT PESTS

1.3.8.1 Mass multiplication of A pan-
fedes taragomae

Mass rearing techmgue of an endoparasttond, A
fardgimae was Slandardized 1 laboratory condi-
tions and dalso under Aeld conditions using
coconut seedlings i field capes ot CPCRIL Kayan-
gulam, The emerged adull parasitoids were used
lor Neld releases and lor lurther evaluation, The
number of days taken for adull emergence of a
hrood ranged Trom 10 1o 24 days,

1.3.8.2 Field evaluation on the perfor-
mance of laboratory reared larval, pre-
pupal and pupal parasitoids of Opising
arenosella

a. Thodiyor (Kerala)

Field evaluativn of Gondozies nephantidis @
0.8%. Flasmus nwephantidiy @ 49 4% and
Brachvniena nosaiod @ 31.9% in relation o the
targel stages of the pest populamen wiks continued
at Kayangulam. The results are presented in Fig-
ure 17,

The resplis revealed significant reduction in the
population of O arenosella over the years {199)-
91w 1993- 94) as compared o the pre-release
conduion, The reduction obtwned 1w the 1oal
population comprsing the larva + pupa and the
larval population alone was highty signilicant,

1.3.8.3 Studies on biological suppres-
sion of the lace wing bug Srephanitis
fypicies

A Niethoconus praefectus (Miridae)

This predator was observed in the field
throughout the year with peak population during

March and  August and low population in May
and Oclober al Kayangulant,

93

Wild arrow root plants were used for the mass
rearing ol N, fyprea and the predator S, praefec-
s, Field evaluation studies revealed thar the
pridators are very cllicient in bringing down the
population of the lace wing bugs.

Population studies of the patural enemies of
Stephanais tynens was conducted at Thrissur
(Keralak, The pest was at a low level throughout
the year in the Geld, Among the natural enemies,
the major ones recorded 1 the feld mcluded the
nurd  predator Stethoconus  praefectus and sal-
ticid spiders. 5, praefectus was identitied as the
most important natural enemy and it fed on the
adulls as well as the nymphal stages of the bug.
The spiders preferred (he adults of S, typicus and
gencrally ignored the nymphal stages of the pest.
8. praefeciues consumed an average of 4.7, 5.4, 6.6,
6.7, and 5.4 nymphs during its development from
nymph 1o adull in five days. Adult Stethoconuy
consumed-an average ot 4.6 Srephanitis adulls per
day and the adults hved for a maximum of five duys
in the laboratory. The adull mirid bug ¢onsumed
nymphs of 8 rypicws also oo an average ol live
nymphs per day

Among the spiders at Thrissur, Phidippus sp.
consumed an average of 3.5 adults of S, fvpreus /
day whereas the salticad spiders consumed 2w 3
adulls per day.

A survey ol the natural enemy complex ol the
Lingil bugs was carried oul al weekly intervals at
Mannuthy and Iringalakuda i Trichur district and
Wytilla in Ermakulam district,  Stethoconts
pracfectns was ohserved at Mannuthy and Vyttila
hul its population was (oo negligible Lo enable it
Lt impose any check on the feld population of
Stephaniiiy

b, Ankvioptervy
(Chrysopidac)

dctopunctala potopuanctata

The chrysopid predator appeared abundamtly
during all months with maximum population
during April and low population from October Lo
December.
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Prey consumption siudies revealed that the
chrysopid larvae consumed on an average 12+ 1
(range 6-39) lace bugs per day. The larvae also
consumed Coreven cggs @ Y83 (range [1-185)
per day. The predator completed s lile cycle
(larva to adult) in 22-27 days under laboratory
conditions,

94

¢. Predatory caterpillar

A caterpiliar was collected from the colony af §
rypica from the field. A [ully grown larva was
faund capable 0f consuming 50-82 lace wing hugs
per day, under laboratory conditions.
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1.3.9 BIOLOGICAL SUPPRES-
SION OF FRUIT CROP PESTS

1.3.9.1. Collection of fruit crop pests
and their natural enemies (ITHR, Ban-
galore)

Parasitoids and predators were collected from
pests attacking pomegranate, mango, grapeving,
citrus, hanana and ber at Indian Institute of Hor-
ticaltural Rescarch, Hessuraghatta. A total of 24
natural enemies were collecied during  1994-95
(Tahle 118 ), The mealybug Fermisia consohring
was collected tn large numbers on pamegranale st
Rahuri hut the parasitoid Anagms was collected
anly in negligible numbers. The scales Hemiber-
Jesta Tatanice and Mlviscutales nian giferae were
collected in large numbers vn grapes and mango
around Bangalore and Raburi, respectively. On
hanana scale Aenidiella  gnentalis, three natural
eneries vie, Sevanus sp.. Chrvsoperdn sp. and
Aphvtiy sp. were recorded, Sevmrus sp., was col-
lected relatively in more numbers. Among the
natural enemies of citrus green scale, Coecns
virides, Chilocors  eirumdans was observed 1n
very Jarge numibers on the trunks in the pupal
stage. Aonidiella  anwmnti was the major scale
inscct in Karmataka, Pondicherry, Tamil Nadu
and Andhra Pradesh. A total of three parasiloids
and 3 predators were recorded on AL awranni
[Table 118). Among them, Aphyies melines and
Chilocons mignfg were of  importaince.  The
population of A, auranri was found high from
January 1o July and low during August to Decern-
her,

Tahle 115, Collection of vatural enemies ol Iruit
Crop pests

Crop
Pest
Natural enemy Family
Pomegranate
Aphis punicae
Scvananus sp. Coccinellidae

Ferrisict consobnna

ARGEVINS S5p.
Siphonmus phillvreae
Eneursia inaron

Mango
Rastrocaveus mangifereae
Gyramisoiedea tebygt
Anagyrus mangicola
Chartocerus watker
Vinsonia stellifera
Un-identified

parasitowd
Grrapes
Hemiberlesia laiimiae
Nigniphora sp.
Cilrus

Cowens viriehs
Chilocorus
cirvmdary
Conigria
EEneyriug
lecanionim
Toxoptera anrantii
Cheilomenes
SEXA el
Papllio demoless
Two unidentificd
hyperparasites

Planococeus citri
Coccidoxenoides
peregnnus
Brumusoidea
unfocialiveninis

Aonichiella auranti
Aphvtis finganensiy
A, melinuy
FEnearsia sp

Chilocones nigrita
Chrysoperlasp.
- Lrygiopus sp.

Banana
Aanidiella orentalis
Scymmus sp.
Chrysaperfasp.

Encyrlidac

Aphelimdae

Encyrtidac
Encyrtidae
Signiphoridae

Signiphoridae

Coccinellidae

Encyrtidae

Coccinellidae

Encyrtidae
Encyruidae

Aphelinidae
(- ’

-di-

Coccinellid ae
Chrysopidae
Stigmaeid ac

Cocoinellidac
Chrysopidae
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Aphviis sp. Aphelinidae
Ber
Plunococcus lilacinus
Spaalgis epius Lycaenidae

1.3.9.2. Predatory potential and
development of Cryptolaentis
‘montrouzieri on the mango green shield
scale Chloropulvinaria  polygonata
(IIHR, Bangalore)

Comantrouzieri preferred to feed on the eggs ol
the mango scale, The ovisacs of O polveonata
were collected from the mango orehards, Mewly
hatched Luvae of C montrouzieri were kept in-
dividually in glass vials (15 x 2.5 cm) and  fresh
eggs of the scale were offered daily to the
predatory larvae until pupation. The predator
ook a mean of 30 days to complete the life cycle
on the eggs of C polygonata, Male predators
developed slightly faster than the females (Table
119).

Table 119, Duration of development ol Cryp-
telaemus  montrouzieri on  Chloropalvinana
palveonata

Developmental period

Stages ol (in days)
C. montrouziert -
M F Mean
Egg 4.10 430 420
CGrub
I instar 420 440 4340
11 instar 240 260 2.50
11 msear e 370 365
IV instar 480 510 495
Total 1500 1580 1540
Prepupa 210 220 215
Pupa .00 BS0 R2S

96

Total 29200 3080 30.00

The number of scale msect eggs consumed by
the first, second. third and fourth instar larvae ol
C. montrouzieri averaged 200065, 337.50, 743,45
and 1105.60, respectively (Table 1200 A total of
2387 epgs of C. polvgonata was consumed by a
single predator during its larval development,
Female predators consumed  significantly  more
number of scale insect eggs than males.

Table 120. Predation of C. meontrouziers on the
scale insect, Clileropulvinaria polveonata

N ol scale imsect egps
. monirouzien consumed by

Larval instars

M 53 Mein
I 190.50 21080 200.65
1l 302.60 37240 337.50
11 0630 78060 743345
v 10RO 130:50 1105.60
Total 2280.102494.30 2387.20
M=Male ; F=Female
1.3.9.3.  Efficacy of Chprolaemus

montrouziernr in the suppression of
mango green shield scale (ITHR, Ban-
galore)

The scale insect appeared in severe form on
mango al State Poultry Farm, Hessaraghatia in
February, 1994, As many as 80 ovisacs ol ¢
polvgonata per shoot were ohserved. Only €
montrouzier; was observed leeding on the ovisacs
of the scale msect. The other natural enemies
collecied in negligible numbers on the scale were
Metaphveus  helvolus, Coccophaguy  bilutrarus,
Comgricorpus and Mallada astur. C. montrouzien
butlt up in farge numbers on the scale and it was
able 1o wipe out the pest population by the end of
July, Maximum population of the predator was
observed in May'94 {Table 121},
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Table 121, Field population of Chloropulvinaria
polvgonata and Crprolaenus monirouzeers on
MANED

Drte ot
observation

Population ¢ Shoot

C. polvgonata Comanirouzien

(-012- 19494 80.50 136
10-03- L9494 7430} 5.40)
14-004- 1994 81.40 7.20
12-05-14994 67.20) [ 0,40
(I8-06- 1994 40,30 7:20
07-07- 1994 15.00 4.60
(d-08- 1094 .30 0.70

1.3.9.3.1. Field evaluation of C.
montrouzieri against the green shield
scale (IIHR, Bangalore)

The scale populaton appeared in very severe
forms o mango atd inlestation was ustally eon-
fined o leaves, shoots and Gower stalks. Due 1o
leavy infestation of the scales, the plant parls were
completely covered with sooly mould,  Severce
pruning of the trees was done i June, 43, Field
releases of C o monnouzien were initiated in
February ™94 and continued up W January™95. A
Pl of SB35 larvae of €, montrouzien  were
released i the ficld (Tahle 122). During  this
period. insecticidal apphcations were suspended.
The stucdy on the mmpact of the releases on Lhe
popudation ol the sedle is in progress,

Table 122, Release details of € montrouziers
against mango green shicld scale

Timwe of release

Mool Crvpiolaemus
larvae refeased

Huly 1994 #A50)
August. |94 900
Sepember, 1994 1000
Octoher, 14994 450
November, 1994 800
December, 1594 950
Tannary, 1995 885
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LA
=]
Ll
LA

Total

1.3.9.4. Persistent toxicity of some in-
secticides to the ber wax scale
parasitoid Anicetuy cevionensis (ITHR,
Bangalore)

A cevlonensisisa keyparasitoid ol the waxscale
Drepanacocens chetonron her. A total of 17 msec-
ticides were studied tor their persistent toxicity by
exposing the adult parasitoids ac 1. 7, 14, 21, 28,
35, 42 and 50 days after treatment. Morality of
the parasitoids was recorded after treatment,
Dichlorvos. endosultan and methyl demeton
proved non-toxic o A, cevienensis on 7th day
alter treatment, Howeser, cypermethrin showed
higher residual toxic activity (42-50 days) against
the adult parasitoids. Dimethoate proved harm-
less on 14th day, while phosphamidon, chlor-
pyriphos and acephate were found w0 be safe 10
the parasitond on 21st day after applicalion.

1.3.9.5. Field evaluation of Leptomastix
dacrylopii against Planococcus citri on
pomegranate (ITHR, Bangalore)

Poeitei was observed inosevere form on 100
pomegranate plants in June - July, 1994, Releases
at L. dactvlopil were initiated in August, 1994 and
contmued upto January'9s. A total ol 8630 adult
parasitoids were released during the above period
{Table 123). Prior to the release, 35.70% of [ruits
were infested o April, 1994 and post release as-
sessment revealed the fruit infestation had come
down 1o 2,40 in Aprl, 1995,

Table 123, Field releases of L. dactylopii against
F.eitre on pomegranate

Maonth of release No. of releases

August, 1994 15(K)
September, 1994 1400
October, 19494 1825
Novembe, 1994 unn
December, 1994 400
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Fanuary., 1995 1800
February, 1995 K15
Tostal RO

1.3.9.6. Development of resistant strain
in Leptomastix dactvlopii to carbaryl by
selection (IIHR , Bangalore)

Adult parasitoids were exposed to carharyl. At
the end of 15th generation when the adulis were
tested. there was no mortabity of adults emerged
Irom the immature stages treated with carbaryl
upte 3 hrs of exposure. Bul in the adults exposed
Lo the treated surface over a period ol time there
was 60% morlality. The data indicawed tha L
dactvlop: had nol acquired any resistanee even
alter 15 generations (Table 124).

Table 124, Eftect of carbaryl on the mortality of
Ldaetylom at 15ih generation

Mortality ol adull parasitoids (%)

Treaaiment Hours aller exposure
1 2 3 4 5 M4

Check 0 N 15 45 55 100

Adult 0 05 40 60 100

exposute

Immawre 0 o 0 0 o 97

stage

exposure

1.3.9.7. Longevity and fecundity of L.
dactylopii and C. montrouzieri as in-
fluenced by selective Pesticides (1IHR,
Bangalore)

1.3.9.7.1 L. dactvlopii
A total of 5 pesticides which did not cause any

mortality of L. dactylopic were included in this
study. Adults were exposed in glass vials treated

98

with the pesticides for 24 hrs. Then they were
ransferred to clean vials and ted with 0% honey
solution. All the chermicals reduced the longevity
ol adulis significantly (Table B}, Adults treawd
with dicofol, dichlorvos and ditlubenzuron sur-
vived or 10,90 w0 12.50 days, while the check hatch
lived for 18 days. After 24 hrs of pesticide treat-
ment 30 males and 30 females were exposed 1o the
mealybug nfested pumpkin o study the progeny
production. Fecundity was drastically reduced hy
all the pestcides included i the presem sudy
[(Table 125). The progeny production from the
pesticide treated hatch ranged from 12967 1w
20433 but the unireated batch welded 715.00
adults.

Table 125, Effect of seleetive chemicals on the
longevity and tecundity ol L., duciviopii

Nu. ol
progenes
PM  produced

Treatment  Longevity (days)

Male Female

Dichlorvos 8,37 1520 11.70 13233
(484
NSKE YEOD  IRED 1430 193.00
(5.26)
Dill .90 1710 1250 12967
14.87)
Caopper 16,40 1710 1675 20433
(5.32)
Dicotol 1070 LL.10 1040 13633
(4.92)
Check 16,50 19.50 1800 715.00
{6.57)
SEm 0071 1094 0.051
CD at 5% 0210 0280 0.156

PM = Pooled mean
(Figures in parenthesis are log transformed
values)

1.39.7.2.C. montrouzieri

Effects of six chemicals namely dichlorvos,
chiorpyriphos, neem seed kernel extract,
diflubenzuron, dicofol and copper oxychlorde on
the longevity, progeny production and leeding
potential of C. montrouzieri was siudied. The
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adults were exposed to pesteides for 24 hrs and
then transierred to clean vials, Daily mealybugs
were exposced o the adults for oviposition until
they died. Though there was slight varialion yet
the chemucals did oot reduce longevity (Table
126). The longevity ranged from 68.67 10 91.90 in
the treated batches while untreated balches sur-
vived for 86 days. The progeny production was
alse not fleenced markedly by pesticides except
Diflubenzuron which recorded only 278,67 com-
pared 10 419 in the untreated batch.

Table 126, Effect of selective chemicals on the
longevty and lecundity ol O montmouzen

Longewty (days) No, of No. ot
proge- mealy-

Treatment

M F PM nypro- bugs

duced  consu

med
Dichlorvos 35 138 86.50 41233 96.20
Chiompyrphos 45 138 9190 42833 142.80
NSKE 44 111 77.50 S87.00 93.50
Diflubenzuran 46 136 9100 27867 9540
Dicotol 32 105 6B.67 442,00  90.40
Copper oxy- 38 104 87.50 40800 9250

chlonide

Contral 40 132 Ra.00 41900 9350

M=Mule ; F=Female ; PM=Pooled mean

The first instar larvae were exposed 10 leaves
treated with pesticides in - glass vials tor 24 brs.,
transterred into clean glass vials in which a single
larvia was maintained. The predatory larvae were
led with mealybug nymphs (10-15 days old) daily
until pupation, The data indicated thal the feed-
ing potential of C. monirouzieri was not affected
by the chemicals used in the present study, How-
ever, the larvae treated with chlompyriphos con-
sumed more number of mealybugs.

1.3.9.8. Studies on the natural enemies
of vine scale, Hemiberlesia lataniae
(ITHR, Bangalore)

The lantana scale H. lataniue was observed in
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severe from on Bangalore Blue grapes al Sin-
ganaikanahalli near Bangalore,  Shoots, leaves
and bunches were found inlested with the scales
during April™35. The scale infested samples were
collected and kept in cloth walled wooden cages
1o record the emergence of natural enemies. Only
Sigmiphora sp. was obtained from the scales,
Parasitism ranged (rom 14.6% in September, 1994
Lo 20065% in March, 1995 No other parasitoid or
predator was collected from April, 1994 1o
March, 1995, During September, 1994 160 adults
of the coccinellid predator Chifocoms  migriti
were released o the scale infested garden and
nmeem seed kernel extract (5%) was also sprayed.
In March, 1995, there was no fresh scale infosta-
tion observed.

1.3.9.9. Impact of natural enemies on
the population of citrus green seale,
Coceus viridis (ITHR, Bangalore)

Heawy infestation ol C. vindis was observed on
four year old acid lime plants at [THR Farm
June™4. The data on the population of the scale
and its predators were recorded on 4 shoots/iree,
In each shoot top five leaves were chosen to record
healthy and parasitized scales for working oul the
per cent parasitisation. Three predators namely
Chilocores wgria, C. circumdatus, Crypiolaemus
montrouziers and an encrytid parasitoid Ereyrius
lecaniorum were observed during the period
under study.,  Results revealed that the scale
population build up was high in June-August
(Table 127}, The population of the predators was
also more during this period. Due to the activity
of predators especially C. nigréta and C. eircun-
datus, the scale population was brought down
heavily from September onwards. The parasitism
was very low throughout the study and it did not
play any significant role in suppressing €. viridis.
There was slight increase in scale population
during November-December but the predators
did not appear. Neem cake (5% ) was applied to
reduce the scale population in January, 1995,
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Tahle 127. Population of citrus green scale, Coe-
crey vindey and s natural enemies on acid lime

Date of Population per tree (4 shoots )
uhservaton

1 1l 1w v
14-06-1994 24030 940 .80 4.50 5.50

11-07-1994
12-08-1994

30420 11.60
25360 16.90

14,50 7 300 el
JLT0 344 450

(0-09-1494 8380 3.30 .40 6.601 6.40
10101994 1240 210 430 2.1) 5.80
[4-11-1994 48,30 0 [ ¢ B/ b ]
12-12-1994 5350 0 0 0 S6h
w-01-1995 11.200 O b (18]

l-Healthy scales: - € mrgmta; W-Cletreami-
dettns, TV-C miontsruzien; V- per cenl parasitism
hy f2, fecantonon

1.3.9.10. Biological control of the
spherical mealybug, Nipaccoccous viridis
on acid lime ITHR, Bangalore)

In March, 1994 several acid lime plants were
found to he idested with & viridis, The mealyhug
population ranged (rom 130 o T86 per plant 4
shoots), The predator € wronfronzien was nol
nhserved, However, the actvity ol parasioids
chielly Ancgyres spp. was noticed 0 March, 1994
{Table 128), € monfrauzieny was released on 3rd
March @ 20-30 per plant. Insectividal applica-
nons were suspended LS days prior to the release
ol the predator. O, promirenzien |arvae were seen
feeding o (he mealy bugs on Lath March. Mean
popnlation ol the predator was 100 per plant n
March., The activity ol the predator and the
parasitoids was observed upto June, 1994, Duc to
the action ol natural cnemies the mealybug
population declingd from April onwards and
mealybugs were o negligible numbers i June,
(994, The orchard was moniored upto March,
1995 but the sphencal mealybug did nol appear
agrain,

Tahle 128, Population of spherical mealybug,
Nipetecoeeus virides and its nalural enemies on acid
lime

Date ol Population/plant (4 shools)
ohservalion o
I 1 Il

02-03-1994 148.8 540 0.0
[6-03- 1994 2213 8.1 Fe
1404149494 942 74 7.3
[5-04-1994 86 3 42
(12-05-1994 4.4 L& 24
ba-05-1004 is nn 3 3
H-06-1904 4 0.5 k3

I- Mealy bug @ TE-Anagvrus spp. |
[1- C. mantronzien

1.3.9.11. Studies on the natural
enemies of citrus red scale Aonidiefla
awrantii (1THR, Bangalore)

L3S 110 Biodogical studies one A, melinus amd
€. Hignia

A, melings is an eeto parasitoid completing i1s
lite ewcle in 180 days oo A, ewrantin while 1he
coccinellid C migrife ok 295 days o complew
ane generation (Table 1249,

Table 129, Development o A
meriaon enrusred scale

medina and €

Stage

Developmental perod fdays)
A ey £ migria

Esg 28 h 3

Gruh

I instar 1.6 3

11 instar 24 24

HE instar 16 30

IV insta il

Pupa ] ]

Total 18,1 s

100°
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39112, Field evaluation of €, Argreda aginst
A, wurantip

O, nignia was released @15 adullsitree.
Population af the seales in released and un-
released plots ar dilferent time intervals is given
m Table 130, The scale population gradually
coduced from 7.0 to 0.6 10 40 days afler release,
The seale population was much less in rolcased
trees 1han 1 unreleased trecs.

Table 130, Efficacy ol predawr O gt in
contralling A, quriadii on acid lime

Days alter Mean scale population/plan

release —
Released Unreleased
4] 7.0 52
10 .0 74
20 2.0 4.4
4l .6 234
S0 0,0 22

1.3.9.12. Role of Spalgis epius in con-

trolling the Oriental mealybug,
Planococews lilacinis on ber (1IIHR,
Bangalore)

Al TTHR Farm. severe infestation ol P, filaeinus
was uhserved in December, 1994 on ber in Block
N3 of THR Farm. The ant Camponotus com-
presscgwas found altendingthe mealybug in large
numbers. Chlorpyriphos (0509 ) was applied in

the soil ground the tree to cheek the activity of

ants, The lycacnid predator Spalgis epius was
recorded on 4 shoots of 30 em length per trec at
forimghtly intervals and are presented in Tahle
131, Within a month. the mealybugs  were
Cleared completely by 8. epins, No other natural
cnemy was recorded during  the study penod
(Table 1310
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Table 131, Population of Planocorcus filacinus
andl Spalms epies on ber

Date of Population/shoot
nhservation

P lidacmes 5. epiny
(4-12-1994 4350+ 9.12 370 (052
20-12-1994 10,30+ 5,00 1.50+ 06l

03-01-1995 040+ 0.15 (.30 0.20

1.3.9.13. Seasonal incidence of woolly
apple aphid in relation to natural
enemies (YSPUH & F, Solan)

Suasanal incidence of the woolly apple aphid
IWAA) along with the natural enemy activity at
Nauni, Solan, on marked branches of 8 Lrees was
monitored at weekly interval throughout the year.
The trees remained free from aerial- aphid infes-
wition from March 24 to May 12, 1994, On an
average, less than one colony per replicate wis
observed upto July-cnd. Collar regionfhase ol the
stem of some trees had scattered population of the
WAA and amongst those, mummificd bodies with
and withoul exit holes of the parasitoid Aphelinis
mafi were noticed during third week of June and
some adull parasitoids were also present in such
colonies on the last day of Tune. Four new trees oo
which infestation had appeared were selected tor
abservation on August 18, 1994, Parasitisation of
the aphid on branches and wwigs of the tree was
noticed during Julyend but within a short period
it was On its peak (mid August te mid Sepiember)
when aphid population was also comparatively
high (3-9 coloniesireplcate, average colony size
belween 0.25 - 00.43 ¢m and coverage of the aphid
being (L8 = 3.6 cm per replicate)

From third week ol September to end of Novem-
her, there was ncipient aphud population {0.13-
138 aplid colonies of 0.07 - 0.2 em in size) and
despite this. upto 0.6 mummiesfeplicate were
noticed on experimental trees. During December,
1994 1o March, 1995, colony count was 0.0 - 1.13
and colony size was 0.02 - 0,12 cm. The adult ol A.
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mali emerged from the ower wintering pupula-
Lion oo apple ree on March 9, 1993,

Mummi ficd bodies ol Enasoma fanigernim were
collected from Nagpger (74 in number) and
Bajaura (83 and trom Solan (132} in Nowember,
1994 and kept tor emergence of Ao mali,. Emer-
pence was very poor (3574 in Nagger stock, but
wias satisfactory trom Bajaura (62.5%) and Solan
(75.8% ) stock.  From the mummies collected
from Nagger. 7.1% adults emerged by Dec. 1,
and 28.6% emerged during March, In the mum-
mies without exithole, 69, 14 and 17% were having
dead larva, pupa and adult, respectively. How-
ever, from most o1 the mummies brought from
Bajaura. adull emergence occurred by carly
December. Ouoly from one mammy. an adult
emerged in March. On the other hand. adul
emergence from Solan stock in December was
negligible (3.8%) while in March adults cmerged
from 72% mummies. Outl of 24.2% mummics
without an exit hole, 16.2% had a dead larva and
B.1% had a dead papa in theni. AvNauni, adults
ol Al wali were also seen on apple trees in March,
1945,

1.3.9.14. Seasonal incidence of San
Jose scalein relation to natural enemies
(YSPUH & F, Solan)

San Jose scale incidence was noticed in almost
all orchards hut at a very low profile at altindes
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ahove 1500 in Solan. Kulluwand Shimla districes,
Samples of twigs collected from Shimla. Kullu and
Salan districes, bad parasiisauon by Aphvies sp
[ prroci grouph, and iranged lrom O - 128, 0- 8.8
and 0- 445 respectively. Chaocoms bijugas was
noticed o predate on the scale but in low pumbers
al Kullue and Kotkhai. Adulis when brought 1o
laboratory in Novemher-Decemper from ireey
having high scale population, failed 1o survive.
Adult heetles of Pharosevmanuy fleebiliv and
Sticfredons miarganadiy were commuonly  observed
predating on scale msects in these areas.

Local strain of Aphvtis sp. (procla groupd was
collected trom Kullu which was foud 1o be a
solitary thelytokous ectoparasitoid of the San Jose
scale. Adults were noliced throughout the year
excepl durmg December - February, Ohverwinier-
ing oceurred in prepupal stage. Adults formed
[Fom overwinlering slages wene active and sear-
ched actively lor feeding on the hosts and used Lhe
nvipositor o make @ puncture on the scaly arma-
lare. The hacwolymph from the body olhe scale
was imbibed, Ofien, young scales were used for
this purpiose, The female laid cges singly on the
hody ol the scale insect under its scaly armature
Occasionally prepupal-males and [ insiar
temales, and mostly mature females were
parasitized. Adult females fed on honey, survivedd
for 8-35 days (depending upon temperature) but
they survived tor 2 days only when ollered water
alone.
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1.3.10. BIOLOGICAL SUP-
PRESSION OF VEGETABLE
CROP PESTS

1.3.10.1. Collection and identification
of natural enemies of vegeiable crop
pests (ITHR, Bangalore)

Survey for collection ol natural enemies from
ditferent pests of vegetable crops was undertaken.
Campaletis  chlorideae was the chiel natural
cnemy that parasitized Helfcoverpa annigera 1o
the wne of 12-28% on tomato. Careelia fllota and
Goniophthalmus halli produced 1-8% and 0-6%,
respectively. Cotesia plutellae was similarly ob-
served as a potential parasitoid of Plutella xlos-
refla, producing 12.3 1o 46.5% namral parasitism.
Aphid parasitism was less under field conditions
but, 25.93% parasitism was obtained under glas-
shouse conditions, Chow-chow was severely in-
fested by the mealybug Planecoccus lilaciaws.,
Following withdrawal of msecticide natural
enemics like chrysopids, drosophilids and a
species of coceinellid have appeared in large num-
hers. Species Jevel identification 18 yet (o be made
{Table 132),

Tabte 132, Collection of natural enemues (rom
pests of vegetable crops

Natural Natural enemies

parasitism

Crop /pest

Field condition

Tomato
Helicoverpa 12 - 28% Cam poletis
urmigera clilonideae
|- 8% Carcelia illota
0- 6% Gontophthalmus
hallt
Cabbage
Pluelle 12,3 -46.5%  Cotesia plutellne
wlostella
Crocidolomia -
binoialis
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Myzuspersicae = =
Lipaphis ervsimi 0 - 2.5% Aphiding sp.

Chow- Chow

Planocorens Undetermined
fitacinies species ol
chrysoptds.
coveinellid,
drosophilid

Glasshouse condition
Brinjal
Bemisia iabact 1% Encarsu spp.
Chillies

Myzuspersicae 2.05-2593%  Aphidius sp.

1.3.10.2, Large scale field trial with
Trichogramma pretiosum  against
tomato fruit borer (IIHR. Bangalore)

Two feld trials were conducted with T
pretioswm against H. graigerg on tomato, Two
release dosages were effected viz., 2.5 and 5 lakh
adultstha, A total of six releases were made at
weekly intervals from the time of flower initiation,
Observations were made on number of [ruits
damaged due to borer and the number of healthy
fruits. The crop where 2,50,0000 adults were
released, had to be abandoned half way through
as there was heavy incidence of leafl curl diseasce
during the month of June, 1994 and chemical
control measure had o be resorted 1o, However.
the yield data (Table 133 ) revealed less degree of
damage (7.72%) compared to control (12%).
Borer damage was very less (3.66%] in the field
where egg parasitoids were released at the rate of
5 lakh adulisfha. The mean per cenl parasitism
was 302 and 48.5 in 2.5 Jakh and 5.0 lakh adulls
released fields, respecuvely. However, no
parasitism was observed in  control field. The
result thus retlected reduced damage with in-
crease in release numbers.
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Table 133, Effect of release of ceg parasitoid £,
pretiosum in farmers’ (eld against tomato fruil
horer, H. amniger

T, pretiosum Mo, of fruits Damage Mean

releasedha ——— (%) para-
D H sitism
(K]
2,500,000 |88 2435 772 302
500,000 112 3114 360 485

) (Conraly 264 2200 12,00 -

D=Damaged fruits ; H=Healthy fruits

1.3.10.3. Efficacy of Trchogramma
pretiosum against Helicoverpa armigera
in tomato (MPAU, Pune)

The experiment was conducted at the farm of

Cuollege of Agriculture, Pune in Kharif 1994, Five
releases of T pretiosum were made @ 50,000
adultsihaiweck after appearance of H. armigera.
Ohservations were recorded on bealthy and in-
fested tomatoes of each picking. The data arc
presented in Table 134,

Table 134 Efficacy ol Trichogramma pretiosumt
againsl Helicoverpa  ammigera on Lumalo

Treatment Mean  Control
infest-
aton
(%) (%)
Trichogramma preliosum 9.38 6820

released @ 50,0000/ week

Control 29.56 -

The data indicated that H.armigera infestation
in tomato fruits was significanty reduced due to
releases of Trchogramma pretiosum. The

parasitoid suppressed the pest 1o 68268 over
untreated  control.

1.3.10.4. Field evaluation of

Trichogramma prefiosum  against
Heliothis armigera on tomato (GAU,
Anand)

To evaluate the effectiveness of Trichogramma
pretiosunt against Hoarmigera m tomato an experi-
ment was laidout at Agronomy farm, BA College
of Agriculture, GAU, Anand in the year 1994
Five weekly releases of 7, preriosum @ 50,000 per
hectare after appearance of H. armigera i the
crop was compared with an unreleased plot

i, Egg parasitism

The epgs ol H. amigert were collected weekly.
and were teared in the lahoratory o record the
per cent parasitism,

b, Population of Cyiopelts tenus

The observations on Cvetopeltistenwsand Nabis
sp. were also recorded al weekly interval by ex-
amtining 20 terminals from 20 randomly selected
plants.

¢, Egg and larval population of H.armigera

20 plants were selected at random and were
thoroughly examined for the presence of cges and
larvae of H armigera. The data thus collected
were represented as eggs /larvae plant,

d, Fruit damage and yield

At cach harvest, a sample o 500 fruits was taken”
and per cent fruil damage by H. arngera was
worked out. The vield of marketable fruit was also
recorded from the nel plot.

The results presented in Table 135 revealed
that per cent parasitism by T, prefiosum was sig-
nificanthy higher (44.42%) in released plot as com-
pared to check plot. The effectiveness of the
releases was further substantialed by significamtly
lower counts of larval population of Hoarmigera.



POBC - Annual Report 199495

Table 135, Effectiveness of inundative releases
af Trichogramma pretiosun against Heliathis ar-
migerc il Lemato

Character Release Check SEd ¥

plot - plot .

Cal. Tab.

Egg 44.42 606 7.52 5.10% 2004
parasitism (%)
Number of 100 108 014 0.562.074
Cyriopeliis
ey
Number of .16 0,15 0.03 043 2.086
Nabis sp.
Number ol 045 101 014 391%2.056

H armigera
CREs

Number ol 006 020 038 3672056

H.armigera larvae
Fruil. damage(%) 5.69 24.23

Yield (g/ha) 2181 19.04

* Significant at 5%

The data on (ruit damage also indicated that the
release plot recorded much less damage (5. 69%)
than control (24.23%), There was 2760 kg more
fruit yield/ha an in release plot, The data on €
fennis indicated that the predator could be con-
served in nature.

1.3.10.5. Performance of the egg
parasitoid Trichogramma prefiastin
against tomato fruit borer, Helicoverpa
armigera (YSPUH & F, Solan)

On seedlings of Solan Gola and Yashwant
tomato cultivars, transplanted by mid March, H.
armigera had laid sufficient eggs by the end of
March. On April 2. about 41% seedlings were
found to have om an average 1.1 eggs per plant.
Releases of the parasitoids, Trichogranma
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pretfiosum  were made on the basis of 5000
parasitized Corcynt cephalonica epgsfha in two
250 m* plots. A week after the release, 58.3% ol
¢ges vollected rom the release-plots were
parasitised while about Tem away from the release
plot, natural parasitisation was upto 35%. The
male - female sex ratio was 2.5 @ 1. Second release
was made 10 days afier the first one, when egg-
density/plant was (1.8-0.9 and the parasinsation
recorded was 93.4% after a week of the second
release. Inthe heginning of May. third release was
made. From 20 plants ohserved at random 18 and
12 egps were collected from these 2 plots and out
ol these 27.8% were parasitized. In the control
plol also parasitisation was 30% . Three weeks
later (end of May)egg densily was very low (on 40
and 30 plants, hardly 18 and 14 eggs were seen),
These eges were marked and five days after the
release, it was found that 37.5% of these cges
were parasilized, The male:female sexratio of the
parasitoid reared from these cggs was 2,101 In the
control plot, no egg laying was observed,

The late secand or carly third instar larvae were
also collected from the cxperimental plots and
reared in the laboratory. 4.5 to 12 per cent of the
larvae were found o be parasitized by the ich-
neumonid Campoletis chlorueae.

1.3.10.6. Studies on the parasitoid of
tomato leaf miner Liriomyza trifolii
(IIHR, Bangalore)

A survey to record the incidence of Liriomyzd
trifalii and collection of its parasitoids were made
in and around Hessaraghatta. The incidence of
the pest was very peor throughout the year and no
natural cnemy was collected from the pest held in
chest chambers, The natural incidence ol the pest
was ranging from 0.83 w 4.70%,

1.3.10.7. Control of aphids on cap-
sicum by releasing Chrysoperia camea
(ITHR, Bangalore)

A prelipiinary pot culture study was conducted
under glass- house conditions (o 1ix the dosage of
C. caraea o be released under field conditions.
Capsicum plants were raised i pots and beld
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under ghasshouse. M. persicae was artiticially
released for 24 h before releasing the predator
Chrysoperla  camea @ 1:5, 1:10, 1:15, 1:20, 1:25
and 1:50 of the aphids. Observalion on the number
of aphids consumed and the nomber of aphids
alive 3 dayy alter predacor release was made and
per cent reduction worked oul.

The data presented in Table 136 revealed that
the maximum reduction af aphids was observed in
treatment where the predator prey ralio was 1:5,
However | around 509 reduction was obtained
with treatment upto 1:20. Other treatments vie,,
1:25 and 1:50 produced 46.39 and 37.00% redue-

ton an aphed population.

Tahle
Chrysoperla camea against aphid M. persicae

Ratio of O carnea Population reduction

released after 3 days (%)
1:5 B34
} 10 Bl 54
1:15 55.93
1:20 449,31
1:35 46.39

1.3.10.8. Evaluation of Cryplolaemus
montrouzieri and Leptomastix dactvlopii
against mealybug in chow- chow (IIHR,
Bangalore)

A chow-chow garden severely infested by the
mealybug Planococcus lilacines despite heavy
dose of insccticide was sclected for the trial, No
natural enemy was observed in the field, The
farmer was advised to stop the insecticidal ap-
plication 1o facilitate release of biocontral agents.
C. montrouzieri and L. dactyvlopii were found es-
Lahlished in the garden following weekly inocula-
tive releases of them 21 days alter stopping
wsecticides, Native natural enemies such as green
lacewings, drosophilid and a coccinellid had ap-
peared later in large numbers which also helped
finally to check the mealybug menace on chow-
chow.

136, Effectiveness of releases of
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1.3.10.9. Field evaluation of integra-
tion of release of Trchogramma
pretiosum and sprays of NPV for the con-
trol of H. urmigera (ITHR, Bangalore)

Tomato varicly Arka Sawrab was transplanted
in the month of December with four plots ol size
al's x Sm. A wotal of 4 treatments viz., 1) Parasitol
released alone at the rate of 5.00L000 adults/ha; 1)
SOHLOO0 adul/ha + HaNPV sprayed a1 250
LE/ha; i) 500000 adulttha + HaNPV a 125
LE/ha and iv) endosulfan (Q0.07% ) and
parasitaids at 5,00,000 adulisfha,

A control plot was mamtained at g differend
place in the same block, Parasitoid releases were
kept common because pure chemical contrnl plo
or HANPV plot could not be maintained in (he
SUITe area.

A total of six releases of parasitoid were made
[rom the tlower inibation period al weekly inter-
vals. Similarly, HaNPV and endosulfan were
sprayed at 8 and 10 days interval. respectively,
from the date larval incidence was observed, A
total of 4 sprays of HaNPV and 3 sprays ol cn-
dosulfan were made for the control of H.armmigera.
In cach treatment, six replications were main-
tined and 3 plans/plot or eplicalion were ob-
served for the mcidence ol eggs, larva, parasitized
epps, diseased larva, ete. Finally , bealthy and
damaged Truits due to horer were separated and
weighed to work oul the per cent borer damage.

The parasitism was nil before release ol the
parasitoid. The incidence of borer was also very
low during this period which ranged between 0.0
to 22.0% . This has amply reftected on the level of
parasitism i the field, Post- release count showed
0.0 10 0.40% parasitism. However, very lew larvac
werd ohserved,

The data on the average per cent borer damage
in each ireatment are presented in Table 137, The
control plot had 12.0% borer damage whercas the
lowest damage of 3.58% was observed in the plot
where both parasiteid and HaNPY at 250 LE/Mha
were used. This was however, on  par with
parasitoid alone, parasitoid and HaNPV al 125
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LE/Mha and endosullan weated plol. where the
horer damage was 3.60, 4.02 and 4.72%, respec-
uvely, which were significantly less than control.

Table 137. Effcct of integration ol hoth
Irchagramma  pretosim and HaNPV against H.
armiger

Borer
damage (%)

Trearment

SO0L000 adults/ha 3.60
500000 adults/ha+ 358
HaNPV 2500 LE/ha

500,000 adultsfha+ 442
HaNPV 125 LEMha

Endosullan at 0.07% + 472
parasitond @ 5 00,000)

sdultsfha

Control 12.00)

1.3.10.14. Parasitisation of Pieris bras-
sicae (YSPUH & F, Solan)

On cauliNower the first egg cluster of P bras-
sicae was noticed on March 8. 1994, the 1enth
stundard week. Three egg clusters containing 341
cggs could be observed on 180 plants kept under
ohservation. Larva hatching from these eggs were
allowed to feed on plants” m siu' till end second
wistar/early third insiar and then these were
brought 1o the lahoratery for (urther rearing. The
dead larvae were daily dissected 1o know Lhe cause
of death, Majority of the larvae (80.6% ) died due
w0 parasiism by the braconid Cotesia (Apanteles)
Llameratus. The ichneumonid Hyposoter ebeninus
caused the death of 4.7% larvae m the [ourth
mstar and 11.8 % larvae died due to bacterial
intection. There was extensive hyperparasitisation
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of larvae ol both the parasifnitis hy the eulophid
Barvscapuys (Eutetrastichus ) species. While no
adult of H. ebenimus could be reared, those of €.
elomeratns started emerging from cocoons
formed from the larvae of the butterfly of the first
generation by the first week of April. The adult
emergence of the butlerfly began a week later.
Thus by the time egg laying by the secand genera-
tion adults tonly 3% adults formed from 341 cgps)
commenced, € glomeratus adults were already
active for parasitisation of young larvae of the
buttertly.

From [5th March onwards, 180 plants were
thoroughly observed almost on alternate days tll
maturityor the seed crop i.e. 10th May, 1994, The
freshly laid egg-clusters were marked and num-
hered to record the rate of larvae developing from
these eggs. From 11th standard week, cggs were
Jand and maximum (54.8% of the total) number of
clusters were laid o 14t standard week, when the
per cent infested plant averaged 1-1.6. During this
ege laying peniod, buttertlies exploited 63 of 180
plants and on 36, egg laying occurred. The average
nmumber of eggs/cluster was 804 + 4.2,

The adult wasps of C, glomerains were present
nearby the egg cluster, waiting for them 1o hatch,
As soon as the epps hatched parasitization began.
Such larvae which were young and heavily stung
by the parasitoids often died due to super-
parasitisation. Some of them contained as many
as 10 eges of the parasnoid. Eggs were also
damaged by predatory insects (wasps Polisres sp.
and coccinellids mainly Coecinella septem-
panciaia). Egg predation was upto 11.7%. Most of
larvae from egg clusters kept under ohservation
died by the 11 or I instar (36.9 and 31.1%).
Mortality also oceurred in the 1 (10.7% of the egg
clusters), 1V (6.8%) and V instar (2.9%). Thus
natural parasitisation took a heavy toll of the Pieris
hrassicae larvae. These parasitoids in turn were
heavily parasitized by the secondary parasitoid
Baryscapus sp. as stated earlier, thus putting a
check on multiplication of the parasitoids.
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1.3.11. BIOLOGICAL SUP-
PRESSION OF POTATO
PESTS

1.3.11.1 Efficacy of parasitoids and
microbial agents (alone and in com-
bination) in comparison with recom-
mended insecticide for the control of
potate tuber moth, Phthorimaea oper-
culella

The parasitoids. Chefonus blackbumi and
Copidosoma koeller and Granulosis virus (GV)
were tested alone and in combination in ¢om-
parison with 0.05% cndosultan as a recommended
insecticide during kharif and rabi seasons in
cultivator's fields in the district of Pune i a ran-
domized block design with three replications,

The various treaiments were started alter ap-
pearance of the potato wher moth which was
noted with the help of pheromone baited traps. In
parasitoid alone weatment 4 releases al weekly
interval were made. In case of parasitoid and
microbial agent combination treatments, Lwo
releases of parasitoids and two sprays of GV were
given alternately. In case of microbial trealments,
3 sprays were given at 10 days interval and en-
dosulfan at 0.05% was applied as recommended
by the Department of Agriculiure, Maharashira
stale.

Observations were made on recovery by placing
laboratory reared host egg cards, reirieved alter 2
days and reared turther for working out per cent
parasitization. Al harvest the count on healthy
and infested tuber were taken in cach lreatment
plot. The results are presented in Table 138,

The results on per cent contral achieved were
non- significant during Kharif. However, the
reatment with release of €. blackbura iy com-
hinatjion with GV reduced the infestation of
potato tuber moth w 60.00% under field condi-
tions followed by C koehlert +GY  (58.46%), C.
Mackbumi (55.8% ) and €. koehlen (50.045).
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During Rabi season the meatment with Chelonus
blackburai + GV was lound 1o be effective i
recucing the potato wher moth infestation under
field conditions. [t suppressed the pest Lo an cx-
tent of 50.08 per cent over control and was at par
with C. blackburni alone, C koehleri + GY, C.
koehleri alene and GV. The per cent parasiliza-
tion on rewrieved epg cards by C blackburai, €
koehleriand T, chilonis were 70,00, 66.7 and 63 35,
respectively.

1.3.11.2 Efficacy of biotic agents
against potato tuber moth in country
store (Arni)

A laboratary experiment was conducted be-
tween Uth February and 31st March, 1995, The
rabi harvested potatoes were used @ rate of 20 kg
healthy potatoes/treatment, Microbial agents vie.,
Granulosis virus (GV and Bacillus thurnngiensis
{B.1) of BARC, Bombay, strains and tormulations,
were used @ lem/kg ol potatoes, The polatoes
along with requisile quantity of GV & £, were
shaken well in plastic tub to smear them all over
ihe potatoes, Then 50 pairs of potato wher moth
were released on cach treatment for 2 days and
then miniature "Amies” were construcied, The
parasiloids were released as per treatments after
this.

Observation were recorded on 31st March, 1995
on healthy and second generation infested Lubers
The data recorded along with treatment Jetails
ar¢ given in Table 139,

Both the parasitoids Copidosoma koehlerr and
Chelonus Mackdwernd were found promising in sup-
pression of the pest to the extenl of 67.75 and 62,70
per cent, respectively, over control. The
microhial agents Granulosis virus and Bacifliy
thurmgiensis were found ineflective against potato
tuher moth under stored conditions.

1.3.11.3 Occurrence of natural enemies
on potato tuber moth in different
SEASONS

Collection of larvae mining mo potao foliage
and infested (ubers at harvest were perindically
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Table 138, Efficacy of parasitoids and microbial agents for the control of potaio tuber moth

Kharif 1994 Rabi 1995
Treatmen| )
Mean Conirol Recovery  Mean Contrel Recovery
intestation (%) infestation (%)
Chelonuy blackburni @ 577 5580 667 9.20 49.78 70.00
15,000 aduls / ha /
release
Copuddosomta koehteri @ 6.52 560.04 53.3 5.14 50.08
S0LO00 adults / ha
release
Trichogramma chilonis @ 7.61 41.68 407 9.58 47.67 66.70
1.5 lakh adult / haJ
release
Granulosis virus @ 500 ST 5578 - 10.23 44,12 -
Le / ha [ spray
Beacillis thuringrensiy @ 7.31 43498 - 12.03 4.2 -
1.10x10° spores [ mil
Endosulfan (0.05%) B.68 3348 - 1373 25.01
Cheloany blackburm @ 522 60.00 - 13.98 23.64 6335
15,000 adulis / ha /
release Granulosis virus
Copidosome koehleri + GY 542 846 - 1530 1643 -
ha /
release
Control 13.05 - 18.31 -
SE 2.01 0.98
CD a 5% NS 2.75
Table 139, Efficacy of parasitoids and microbial obtained from four villages in potato growing
agents against potato tuber moth in country store areas of Pune and Satara and reared in the
(Arni) lahoratory.
Treatments Daose Infes- Cont- Two parasitiods, Apanteles sp. and Bracon sp.
tation  rol emerged  from the larvae feeding on foliage m
(%) (%) rabi season of 1994- 95
(,‘crpidc:mrm 50 adulis’kg 30.76 67.75 1.311.4 Sh)rage studies on Chelonus
Eneaien Blaclkburni
Cheloris 10 adultis/fkg  35.86 62.70
blackbumi : - ; ]
Granulosis virus lgmkg 8695 8.84 C. blackburni pupae of uniform age were kept in
Bacillus lgmkg 8971 597 the incubator at 10°C temperature on 1st August,
thuringiensis 1994, From the steck, 5 pupae were taken out and
i observed for adult emergence at various periods

Control 9539 -

ol storage.
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Adult emergence was 100% from pupae stored
upto 7th day. The pupae were viable even after 17
days of storage at 10°C but no emergence was
observed after the 17th day.

The experiment was repeated in October, 1994
and the results were found 0 be in conformity with
the first trial.

1.3.11.5 Storage studies on Trichogram-
ma chilonis

A laboratory experiment was conducted 10
study the viability period and days required for
adult emergence of Tnchogramma  chilonis
stored at 10°C, From the stock daily a piece of
trichocard was removed and kept for adull emer-
gence. The observations were recorded on per
cent emergence and days required for emergence
of adults after exposure of stored trichocard,

It was observed that the emergence of
Trichogramma chiloniy adults was more than 50
per cent upto 35 days from the date of storage of
trichocards at 107 C emperature, About 3 days
were required for emergence ol adults afier
removal of tichocards from storage.

1.3.11.6 Host searching capacity of
Trichogramma chilonis

In order to distribute the parasitoid evenly, it is
necessary 1o place trichocards ab definite interval
in the held. It was therefore, felt necessary to
study the hosl scarching capacity of Trichogram-
ma chilonis, .

In a potato growing area of Pune disirict ten
different fields were selected and were ascer-
tained for absence of T. chilonis by placement of
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hast egg cards from 1 to 10 metres at four (East
West, North & South) directions. Then about 100
Trichogramma chilonis parasiteids were liberated
from the centre, each in ten different potato felds,
The egg cards were retrieved 2 days after libera-
tion of T, chilonis and kept in the laboratery lor
further observations on parasitization, The data
recorded are presented in Table 140,

Tabie 140. Host searching capacity of
Trchogramma chilonis

Distance Parasitization (% )

from =

parasitoid East West North  South
liberation

point {m)

1 6851 500 6268 4390
2 Sleh 2003 3353 4950
3 3939 3243 3659 3695
4 2222 150 2142 17.18
5 1136 1025 B77 1020
6 576 555 740 520
7 421 60u 312 114
B 416 25 392 1.56
Y 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0

The data in Table 140 indicates that the
parasitoid. Trecliogramnia  chifondy is able o lo-
cate its host up to a distance of 8 metre from the
point of release. However, maximum percent
parasitization was ohserved al shorter distance
and it decreases away from the release point. It
was also noted that the percent parasitizalion was
more towards east which 1s the wind ward direc-
tron,
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1.3.12. BIOLOGICAL
PRESSION OF WEEDS

SUP-

1.3.12.1. Evaluation of biological con-
trol of parthenivm (1THR, Bangalore)

{Ihservations were continued on the role of
Zygogramma  bcolorata 10 SUPPressing par-
thenium inlestation ina 7300 sqm plotin the ITHR
campus. The above plot, which was fully under
parthenium cover was allotied in June, 1992 Tor
demonstrating the eltect of the heetle.

During 1994, parthenium infestation was tound
o have increased slightly, along the border Lo
cover aboul 5% of the total arca. The rest ol the
arca was covered mamly by grasses and hardly any
parthenium plants could be logated in the middle
of the plol. Due to an incréase in the papulation
ol the beetle during July, the weed was detoliated
completely by September, 1995,

The present studies clearly demonstrawe (he
effectiveness of Z.bicolorata in suppressing par-
thenium weed in uncultivated horticultural fields.
It thus appears that the best way of contralling
parthenium in waste and fallow lands, is to leave
the weed stand undisturbed so that Z. bicolorata
can suppress it and encourage the growth of com-
peting vegetation. It has alrecady been
demonstrated that manual and mechancal con-
ol operations encourage renewed weed growth,

The area of dispersal of 7. bieolorata 1s es-
timated (o be around 200,000 sqkm in the
southern states of Karnataka, Tamil Nadu and
Andhra Pradesh. The insectisalso reported to be
spreading around  Vindyachalnagar in Sidhi dis-
trict of Madhya Pradesh (Tt is likely o disperse
into the bordering states of Bihar and Urttar
Pradesh during 1995). Confirmation of estab-
lishment of the insect has heen received from
Patiala and Chandigarh in Punjab.

Anngal Repor 1994.05

1.3.12.2. Surveys in farmer’s fields in and
around Bangalore for feeding by 7.
bicolorata on sunflower (ITHR, Ban-
galore)

During July 1994, hased on a report by the
Assistant Director of Agriculture (AAD),Kadur
Taluk, Chickmagalur district, the project leader
visited Kadur along with scientists from the
Project Directorate of Biological Conirol, Ban-
palore. As per the information provided hy the
AAC) 4 total of 10442 ha area was under sunflower
crop during Khanf, 1994, Among these feeding by
the beetle was noticed in five fields with a 1otal
area of twa ha,

During the field visit it was noticed that par-
thenium plants throughout Kadur taluk were
detoliated by 2. bicolorada and also that the
majority of sunflower liclds were affected hy the
heetle, 1L was also ohserved that the alfected felds
had defaliated parthenium stands adjoining them.

During a subsequent visil in September 1994 as
part of the ICAR fact finding Commiltee on par-
thenium the AAQ of Kadur informed that the
hectles had moved away from the crop in the
affected fields within 2-3 weeks and no further
feeding was noticed. Slight feeding was noticed in
a hall aere feld at Ajampur which was surrounded
by defoliated parthenium stand.

In August, 1994 the parthenium infested areas
and sunflower fields in Hunsur taluk and Mysore,
district were surveyed. The observations in Hun-
sur were contrary to what was ohserved in Kadur,
with respect o feeding by the beetle on sunflower,
when pre-flowering sunflower crop and
defoligted parthenium stands are located side by
side, Population explosion of Z.hcalortia was
noticed in both areas,

Although feeding by Z. bicolorta on sunflower '
under field conditions is an established fact, ob-
servations over the past 3 years clearly show that
damage caused is not alarming. This is borne oul
by the lact that there was no merease in feeding
an sunflower reported in spite of its dispersal from
50,000 sgkm in 1992, to more than 200.000 sgkm
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in 1994. Further, feeding has so far not been
reported at the same location in different yuars.

1.3.12.3. Seasonal incidence of natural
enemies of 7. hicolorara (ITHR, Bangalore)

During 1993 a Tarval pupal parasitoid ()
Chaetexorisie sp. (Diptera: Tachinidae) was
tecorded lor the [st ime from 7 hicoloraia,
Woeekly surveys were carried oul during June-
November, 1994 to study its scasonal incidence.
Eggs and all larval stages of the beetle were col-
lected from the field and kept under observation
i the laboralory for recording parasitoids,

Na parasitoids were noticed to emer ge from the
cge or larval stages of the beetle. The tachinid
parasitoid pupated inside the pupal chamber of
the host and emerged  as adults about 3-7 days
after emergence of unparasitised host adulis,

Scasonal incwlence studies carried o by col-
lecting larvae at weekly intervals from the field
revealed that the incidence of the parasitoid was
foticed inthe last week of August, The maximum
period ol wctivity {7.8-11.4% parasitism) was he-
tween Seplember and November (Table 1410,

Table 141, Parasitism ol Z. bicotoran hy
Chaetexorisi (7 spduring June-November 1994,

Mernth Larvae Number Parasi-
collected  parasitized 118
(%)
June 238 4] ]
July 224 2 0.80
August 340 7 208
Seprember 360 44 1138
Oeroher 2R3 22 .77
Nowvenibei 179 19 L6 1

1.3.12.4. Studies on the factors
responsible for low egg hatchability of
Z. bicolorata

Laboratory studies carried oot during the pre-
vious year using individual females indicated that
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single mated females produced more fertile epgs
compared w0 multiple mated ones, C onfirmatory
studies were carried out involving mass reared
adults, The various reatments involved were um-
mated. once mated as well as lemales and males
in the ratios 5:2. 3:3 and 3:6 per cage,

Observations over a period of one month
revealed that signilicantly more eggs were laid by
alts with sex ratios of 3:3 and 3:6 compared 1o
ather treatments. 1t was also observed that he
number of eggs laid by once mated females was on
par with those Iaid by 5:2 remment. Unmated
lemales were also capable of laying cggs althongh
the number of eggs laid was very low (Tuble 1423,
Not much variation between the varions treas-
ments was neticed during the present sudies |

1.3.12.5. Studies on diapause in Z.
bicolorata (ITHR, Bangalore)

During the period under reporl laboratory
studies were carried oul on the faclors inducing
diapause and the Physiological changes as-
sociated with diapause in Zbicolorata. Asearlier
studics had indicated thar adults are capable ol
undergoing diapause even when conditions are
tavorable tor reproduction, manthly observatinns
were carried put with field collected adults, The
adults were released in diapause cages with g
column of mowst soil. Fresh leaves af parthenium
were provided as loed and the oumber of adulis
that entered the sail for diapanse was recorded.
Five replications invelving 10-25 adules er cage
were maihtained,

The studies revealed that the adults collecied in
June died not diapause. This is probably due 1o the
tict that the field population consisted mostly of
adults that had emerged from diapause, ndicau ng
that they diapaused only once in their lite 8Pt
About 10% of the adults were noticed to enter
inro- diapause during luly, which increased
gradually and peaked ar 71.43% in December
(Table 143),
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Table 142, Effect of frequency of mating on hatchability of 7. bicolorta eges

Status Egps f Female Hatching (%)
Unmated 1 14 1]
2 44 0
3 33 ]
Mean 3033+ [5.18 0
Onee mated 1 211 7243
2 282 5123
3 M2 55.26
Mean 22833+ 4748 5064 + 11.26
5 Females : 2 Males 1 307 5498
2 328 62.39
3 177 59.93
Mean 30.67 £ 12552 5910 £ 3.77
3 Females : 3 Males 1 837 56.7%8
615 6057
3 589 58.13
Mean 58333+ 4102 5836+ 2,10
3 Females : 6 Males 1 513 55.96
2 896 51.30
3 523 51.97
Mean 544.00 + 4531 5307+ 252

Table 143, Incidence of diapause n dicld col-
lected adults of Z. bicolorata during different
maonths m 1994,

Manth Numbher of Number Diapanse
adults diapansed ()
*lone 100 ¥ 4]
July 100 12 12.00
August 96 27 28.12
September
Otoher 45 9 20,00
Nowember Y4 3 35.12
December 70 S50 7143

* Adults not available in the ficld at Hes-
saraghatla as there was no rain

In another experiment tield collected adults
were released in rearing cages without soil, They
were provided Iresh leaves ol parthenium once
every 2 10 3 days for a month and then releascd
inw fwo cages, Fresh preen leaves ol parthenim
were provided in one and dry twigs wn the other,
simulating depletion ol food, These studies clearly
established that the percentage of diapause in-
creased significantly in the absence of Tood.

For observations on the effect of diapaus¢ on
mdirect light muscles, build up of fal body reser-
ves and development of ovarnoles and testes both
dhapausing and non- diapausing adults from the
previous expériment were collecled and
preserved separately in aleohol. Dissection of
these adults revealéd that in diapausing adults the
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indirect light muscles were thin stranded as com-
pared o well developed light muscles in the case
of non-digpausing adults.  This stady indicates
that diapausing adulls are incapable of flight,

Marked difterences were also observed in the
maturation of reproducnve organs. Thus the tes-
tes ol diapausing adults had o shrivelled ap-
pearance as compared 1o active ones. Similarly
the ovarioles in diapausing adults were Tound 1o
hee m the pre-vitellogenesis phase. 10 was also ob-
served that the fal bodies were well developed in
diapansing adults, while only traces could be lo-
cated in non-diapausing ones

1.3.12.6 Biological control of water

hyacinth by releases of Neochetina cich-
homiae, N. bruchi and  Orthogalumna
terehrantiy

13.12.61 PALU. Ludhiana

na pond near Ludhiana where releases of
Neochetina  eichhome. N Drueld and - O
thogalnnait terehrantis woere made during 1992 10
control water byacinth | the beeeding ol the first
two species was observed, The damage 1w leaves
and petiokes by the weevils was also abserved al
Uifferent sites in the pond, The pond dried up
during the winter but tresh growth has again
staned with the onsel af summer. So [ar , the
wieevils have Tailed Lo control the weed in spite ol
their presence and feeding.

1.31206.2. AAU, Jorhat

I Disangmukh arca of Sibsagar district about
S000 highas ol waler hyacinth have been cleared
ol hy this exotic mseet species. The weevils have
naw daspersed through rivers or by aerial migra-
non Ly about 200 km upte Nagaon in the West and
Dihrugarh in the eastern direetion Trom the imtal
release site (AAU campus). The population build
up and intensity of damage was recorded in these
newly migrated areas (Tables (44 & 145).
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1.3,12.6.3 KAU, Kerala

Sampling of water hyacinth plants from Allep-
pey, Kottayam. Ernakulam and Calicut was done
and the details are presented in Tahle 146,

131264, MPALU, Pune

The culture of Neochetina spp. from 1TTHR Ban-
palore, was mass multipbied noa fresh pood and
then collected and released in 4 ditferent water
hyacinth indested ponds @ 2000 adulisipond o
Pure.

Observatons were recorded twice al 3 munthly
intervitds on leeding scars on 23 jcaves on the basts
of scale 04 suggested (Dkmil, 1-25% leal arca
damaged, 2-50%, leal arca damaged. 3 -75% leal
arca damaged, 4 - ahove 75% leat aren damaged).
Observations were also recorded on the pupuli-
tion build up by randomly samphng 25 plants in
cach pond. The adult weevils were counted per
plant,

The data indicated (Tiable 147) that the weevils,
damaged the waler Tipacintln from 25 10 50 per cont
withun the plant period of six months and an
average of 179 and 2 35 weevils were regorded i
first and second observations, respectvely, taken
at three months interval, indicating the develop-
ment and multiplication ot the weevils under Pune
vonditions.

1.312.6:5. GAU. Anand

Releases of the weevils were made in ponds in
GAL (Gagaraly intested wiath waler hyacinth on
27.6.1942.

Periodical observations have revealed that the
weevils have adopled o the new cnvironment very
well as evidenced by the presence of larvae and
adults i the bulhs and fresh damage on the
leaves. The adult count varied from O 1o 7.80 per
plant. and 010 2318 per leaf (Table 1481 . The
weevils have been collected trom the ponds which
are 10} km, away [rom the original release sitc
indicating the migration of the weevils,
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Tahle 144, Establishment of Neochetinag eichhomiae and N, hruchi in Assam
Na, of adults Intensity ol leal damage No. of scars/ leaf
Location
July/94 Dec94 July/95  July/94 Dec/94 July/95  July/94 Dec/9d July/95

Tocklai 1,92 1.76 1.28 088 152 136 8444 R2.08 9512
rver
Alengmara 1.84 1.76 388 136 152 072 94.84 13920 1940
Disangumukh 404 26 260 240 188 180 23000 184.52 207.36

| Nimah .80 |84 2.24 136 172 032 9076 9104 4328
Kakajun 232 220 2,68 1.R8 (R0 028 20584 10064 2672
Intensity of lear damage 0-4 scale . O-Nil,1=25% leal area damaged 2=350% leaf area damaged, 3=7T5%

lear arca damaged, 4 above 759 leal area damaged,

Tahle 145 Estahlishment of Neocheting eich-
hormiae and &, el inoditterent locations

Intensity

Location No. ot Mo, of

adulls leal scars/
damage leal

Bokakhat 1.56 I3 144.56

Nuwgaon 1.32 .48 114,48

(Marikilong)

Dihrugarh 1.48 1.28 42.32

{Bairagimuoih)

Large scale preliminary survey of water hyacinth
weevil was carried oul between 11.1.95 to 10.2,95
in Kheda districl. Two persons independently

recorded the weevil as well as visual counts of

scars caused by the weevil per leal,

The weevils could migrate long distances as the
infestation was observed in 23 ponds located 50
km away from the original site ( Tabic 148),
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1.3.12.7 Monitoring and evaluation of
Orthogalumna terebrantis (Galumnidae
: Acarina) (KAU,Trichur)

Field releases of €. terebrantis commenced
during 1990 and during the last four years, the miie
has established well over the release sites. 11 hus
also reached some new locations like Cochin city,
about 50 kms from the original release site at
Alleppey.

Almast 100 per cent plants show (he mite infes-
tation in all the released locations. However, the
hrownish or yellewish streaks which are typical
symptoms of the mite infestation are confined 1o
older leaves of old plants.

In spite of the widespread establishment of the
mute the overall impact on Eickhoma stand is
not very salisfactory. This is probably because of
the quick regrowth and multiplication of the
weed,
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Table 146. Population of N, eichhomine and morphological parameters of water hyacinth at different
locations in Kerala

Location  Mumth No. of Lengih Breadth No, No. ol
leaves al ul ol sCArs
leaves leaves weevils
(cm) teim)
Alleppey June 94 6.50 56.06 2.81 (.88 67.75
do- December 94 7.00 64.70 13.495 (.90 25.00
Kottayam June 94 7.00 54.35 9.30 0.30 0.00
do- December*94 7.10 4520 7.93 0.60 0.20
Ernaku- June ‘94 7.00 59.20 11.25 9.80 92.50
lam
-do- December'd4 6.70 60,20 10.65 8.50 102.50
Calicut Junc 94 All the plants dried up
-do- Deember 94 7.10 4440 075 2.20 95.56

Note 1. All tigures are the means of 10 plants cach
2, All leaf measurements relate to the fourth leat

Table 147. Biological control of water hyacinth 13. Lo 075 200 |75
using Neochetina spp. 14, 1.00 200 L5075
15. 1.50 1.24 2.0 5
Arca ofthe Mean  Average Mean 16, 1.00 1.00 1.00 5
damaped no,of  leal no.of 17. 1.25 1.75 1.25
leaf weevils area weewvils 18. 1.7 225 100 0.00
(04 scale)  /plant damag- /plant 19, 100 200  1.50 1.50
ed 20. 1LOO 100 125 025
(0-4 scale) 21, 125 100 125 135
22. 1.00  1.50 1.25 095
1 L50 225  L75 300 23 1.00  1.25 150 1.75
2, .25 200 125 150 24 125 200 125 3.00
3 100 125 125 325 25. 250 400 150 3.50
E 1.00 1.25 1.00 375
5. 150 050 150 3.00 Average 122 L79 145 235
6. 125 225 200 050
7. 075 225 200 300
8. 125 235 125 25 The data on monitoring the Geld population of
9. 100 200 175 225 Onthogalumna  at Alleppey, Moncompu,
10, LO0 050 150 095 Kumarakom, and Trichur are presented in Tahle
11. 125 175 150 075 149,
12. 175 475 125 5
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Table [48. Oceurrence of Neocherina spp. in
waler hyacinth  infested ponds in and around
Anand

Sr. Location Weewils No. ol scars
Mo per plant per leal
l.  Lambhwel 68 32 37.58
2. Boriavi 0.78 63.54
3. Kanajan 1.04 5236
4. Sundhana 0.00 .00
5. Parigj 0.00 000
6. Tarapur .88 4.48
7. Bhandera) 0.00 0,00
8. Muobha 092 27.64
% Raghvana) .46 26.76
10, Heranjan 0.44 14.56
I Tra (56 T84
12, Wankdalon (100 0.00
13, Jichka 0.00 0.00
14. MNar 0.84 1928
5. Pandoli T80 231.80
1. Petlad .96 Y6 42
17, Samarkha 032 2.60
18 Pansora |.56 12368
19 Khandhali 1.32 62.56
2. Napa 0.72 772
21, Lingada 0L60 2582
22, Thasara (1,84 46.76
23, Umaretha) 1.08 4116
Mein 103 £ 3879+
1.57 53.32

1.312.8 Monitoring and evaluation of
Pareuchaeres pseudoinsulata (Arctiidae
: Lepidoptera) (KAU, Trichur)

Due 1o frequent incidence of NPV, the whole
culture ol P. psendoinswlata at Vellanikkara
(Keralal was lost during May-June, 1994, 8o an
extensive survey trip was undertaken in Man-
galare, Potur, Sulia and Guuigar in Dakshina
Kannada district of Karnataka State. Eight cater-
pillars from athin stand of Chromalaena in a rub-
ber plantation in Sulia taluk, Dakshina Kannada
district was obtained on 25th August, 1994,

Table 149. Field population of Orthogalumna
in Kerala

Mite population
{average of 20 leaves)

Manth Allep- Kum- RRS Monc- Trichur
pey  arak- ompu
om in-  out-
side  side
April*94  BLOD 625 745 1355 7345
May 95.90 315 6.50 2520 11960
June 7930 540 6.15 3095 12900
July 53.55 865 620 B930

Alpust 3220 B85 10.50 2960 17840
Seprember 22895 19.00 10.60 29.05 6595
October T5.75 2570 30.25 40.90 14495
November 9320 [8.00 25.80 70.95 10345
December 13220 2735 775 59.95 7460
January *95 86.50 21.55 59.55 6.60 91.45
February 4645 2.35 935 43.70 10285
Murch B7.25 3495 B75 3335 8575

- indicates that water hyacinth plants were not
available tor sampling during the month.

The caterpillars were multiplied in the
laboratory and field releases commenced in
November, 1994, Details of the release are
presented in Table 150.

Table 150.Details of releases made in Trichur

Date Number Lacation
Caterpillars

02-11-94 500 Velluppadam
09-11-94 1000 Vellanikkara
Muoths

19-11-94 235 Vellanikkara
03-12.94 1500 Vellanikkara
10-12-94 550 Vellanikkara
Toral 3550 + 235
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An experiment was carried oul in mesquilo net
field cages of 3 m height and Im diameter,
Uniform sized €. edorata plants were selected
from the field for relcasing the larvae, Third in-
star larvae were released on the plant m varying
numbers of 0 (control), 4, 6, 8, 10. 12 and each
treatmient was replicated thrice. Leal samples
were drawn before release of the larvae and on
Ath, 6th, 8th, 10th, 12th and 15th day afler release
for analysis. Nitrogen content of the leaves wis
analyzed by the micrakjeldhal method (Piper.
1966) and the resulls presented as per cent
nitrogen in the leaves on dry weight basis (Table
151,152, & 153).

Table 151, Change in total nitrogen conient in
€. odorata due to the feeding ofdifferent number
of Pareuchaetes caterpillirs

Site Mumber of larvae Total
M, released nitrogen
1 Control 2.608
2 4 2.683
5} 6 2.605
4 8 2.581
5 10 2.526
6 12 2.471

Table 152. Changes in total nitrogen content in
C. odorata on various days after the release of
Pareuchaetes larvae

Site Days after Total
No. release nitrogen (%)
1 Before release 2755
2 4 days 2667
3 6 days 2.823
4 Bdays 2.509
5 10 days 2.398
(i 12 days 2.324
7 15 days 2202
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Table 153. Changes in Lotal nilrogen coment in
¢, odoratadue to the feeding of different number
af Parenchaeres larvae on various days

Site  Number of larvae released  Totlal

Moo and days after release nitrogen

(%)
1 Control x Before release 2764
T Control x 4 days 2525
3 Control x 6 days 2307
4 Control x 8 ddys 2730
5 Control x 10 days 2,529
& Control x 12 days 2610
7 Control % 15 days 2215

8 4 Nos. x Belore release 2,759
q 4 Nos. x 4 days 2675
10 4 Nas.x 6 days 3387
1 4 Nos. x Bdays 2430
12 4 Nos. x [0days 2008
13 4 Nos, x 12days 2450
14 4 Nos, x 15 days 2.169
15 fiNos, x Belororelease 2765
6 B Nos, x 4 days 2.587
17 6 Nos, x Hdays 2.905
18 6 Nos. x Bdays 2414
19 fiNos, x 10days 2587
20 6 Nos, x 12 days 2.597
21 6 MNos. x 15days 2,380
22 8 Nos. x Before release 2.759
23 B Nos. x 4 days 27784
24 B Nos. x 6 days 2939
25 B Nos. x Bdays 2.554
26 B Nos. x 15 days 2,125
4 I MNos. x 4days 2324
31 10'Nos. x 6days 2,982
32 10 Nos. x 8days 2.66Y
33 10 Nos, x 10 days 2420
34 10 Nos. x 12 days 2310
35 10 Nos, x 15 days 1.862
36 12 Nos, x Belore release 2.754
37 12 Nos, x 4 days 2159
38 12 Nos. x 6days 1,940
39 12 Nos. x 8days 2.515
40 12 Nos. % 10 days 2475
41 12 Nos. x 12days 2377
42 12 Nos, x 15 days 2462
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Tuonal nitrogen content in the plant was assessed
after releasing 0, 4, 6, 8. 10 and 12 numbers of
larvae and it was Tound that there was significant
dilferences hetween the six reatments. o con-
trol, the nitrogen was 2.608 per cent. Maximum
nitrogen content was when four larvac were
released (2.683%) and minimum when 12 were
released (2.47%) and it was generally a decreasing
trend with increasing number of insects.

When total nitrogen conient present in the plant
was analyzed by drawing the leat samples before
release. 4, 6. 8, 10, 12 and 15 days after release, it
was maximum (2,755 per cent) but again increased
Lo 2,823 per cent on sixth day. Therealter a
decreasing (rend was ohserved for 8th, 10th. 12th
and 15th day after release. The inleraction study
shows that N content was maximum on sixth day
when four larvae were released (3.387%) and was

always on the higher side on every sixth day afier
release of the caterpillar, From eighth day on-
wards, it showed # decreasing (rend with increas-
ing number of larvae and days afler release.

1.3.12.9 Monitoring and evaluation of
Cyriobagous salviniae (KAU, Trichur)

Field releases of Cyrtobagons weevils continued
from the College of Horiculture, Yellanikkara,
Rice Rescarch Station. Moncompu and the
Regivnal Agricultural Research Station,
Kumarakont,

Samples of Sadvine were collecied from Allep-
pey. - Kotayam, Trichur, Palghat and Malappuram
1o assess the lield population of Cymebagous
weewls, larvae and pupac and the results are given
in Tahle 134,

Table 154, Cyriobagews population and weight of Salvinia per m’ {average of [ive samples)
Place Maonth Larva Pupa Adult Weig)
| Alleppey  May 94 000 000 0.00 1155
i December “44 000 6.80 10,80 4203
February ‘935 0,00 000 0.00 a2
Trichur May ‘94 3.60 3.60 14 40 927
Septemberdd 2000 4.44 77.78 12800
February “94 0.00 (.00 .50 5783
Malappuran  May 04 0110 000 (.00 2567
July 94 D00 200 11.00 11550
February "94 0.00 000 3600 5418
Kotlayam May 94 300 100 10.00 1200
December 94
February “95 (.00 23,00 T2 5373
Palghat Muy 94 0.00 L.O0 1600 1256
December "94
February ‘93 0.00 1.00 125 820

1.3.12.10 Supply of natural enemies of
weeds (IIHR, Bangalore)

During the period under report 1125 adults of
Neochetina eichhomiae and N, bnichi were sup-
plied for releases against water hvacinth in
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Madurai and Periyar distiricts in Tanul Nadu.
Similarly. a total of 750 adults of Cyaebagouy
setlvinine were supplied for carrying out releases
against Salvinid molesta in Shimoga and Goa.
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Mr Srinivas

Entomologist

Assistant Entomologist
Assistant Entomologist
Sub Assistant

Suh Assistant

Sub Assista

Sub Assistant

Gujarat Agricultural Umiversity,
Anand

Associate Research
Scientist (Entomology)
Associate Research
Scientist { Microbiology)
Sr, Research Assistant
Sr. Research Assistant
Sr. Research Assistant
Agricultural - Assistant
Agricultural Assistant
Driver

Dr.D.M Mehia
Mr.J 3 Jani

Mr.P.H.Godhani
Mrs. Kamala Chhaiya
Mr A G Sukhadia
My K P.Parmar

Mr.N P.Sodhaparmar
Mr.B.M Patel

Kerala Agricultural University,
Trichur

Dr P ] Jay

Mr.N.V Sathesan

Mr. K.V Dinesan
Mr.T.R.Radhakrishnan
Mr. T.Varghese

Professor (Entomaology)
Assistant Professor
Technical Assistani
Farm Assistant (Gr.l)
Farm Assistant (Gr.l)
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Mahatma Phule Agricultural Univer-
sity, College of Agriculture, Pune

Dr B.G Awate
Mr B.A Bade
Mr.P.M Kurhade

Entomologist
Technical Assistant
Field Assistant

Punjah Agricultural University, Lud-
hiana T

DrManinder
Mr.Ram Kishan Ram
Mr.Rajinder Singh

Assistant Entomologist
Laboratory  Attendant
Laboraiory  Assistant

Sher-e-Kashmir University of Agricul-
tural Science & Technolegy, Srinagar

Dr.GM, Zar
Mr.Ahdul Majid Bhat
Mr.R.K . Tickoo
Mr.Ab.Hamid Bhat

Entomologist
Assistant Entomolagist
Sr. Technical Assistant
Laboratory Assistant
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Tamil Nadu Agricultural University,
Coimbatore

Dr.J Chandrasekaran Professor (Entomalogy)
{(w..1.28-02-1995)
Agricultual Supervisor
Agricultural Assistant
Laboratory Assistant

Mr.§ Balakrishnan
Mr P K Marimuthu
Mr M. Munusamy

Dr.Y.S.Parmar University of Horticul-
ture & Forestry, Solan, Nauni

Dr. P.R.Gupla

Mr Anil K.Sood
Mr Sat Pal Verma
Mr Vidya Dhar

Entomaologist
Technical Assistani
Technical Assistant
Field Assistant
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Budget Provision

Amount Total
Name of the centre sanctioned expenditure
(lakhs) (lakhs)
PDBC, Bangalore 100.00 87.00
CPCRIL Kayangulam *
CTRI Rajahmundry i
IARIL, New Delhi e
[IHR, Bangalore %
ISR, Lucknow *
SBI,  Combatore ¥
AAU, Jorhat 544 2.53
APAU, Hyderabad 314 4.21
GAU, Anand 4.46 3.64
KAU, Trichur 2.63 3.08
MPAU, Pune 212 1.95
PAU, Ludhiana 4.45 317
SKUAS & T, Srinagar 215 2.75
TNAU, Coimbatore 418 2,75

YSPUH & F, Nauni, Solan 326 2.69
GBPA & T. Pantnagar i

* Since the project has been merged with Non-Plan no separate budget account has been maintained
by ICAR Institute based Centres
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LIST OF PUBLICATIONS

Andhra Pradesh Agricultural University, Hyderabad

1.Ganeswara Rao, A, Krishnaiah, K., Cork, A, and Hall, DR, 1994 Distuption Bl sex pheromone
mediated communication in yellow stem hore, Scupophagy meenlay Walker with o
controlled release pheromone formulation. Jowmal of Euiomological Research, 18031
287-288,

2 Ramamohan Rao. Tand Ganeswara Rao, A 1994, Record of Stibaropus fabnefaies Schiod as o pest ol
Banana. Indian Jowmal of Plant Protection, 220112 132,

Assam Agricultural University, Jorhat

3 Basit, A. 1994 Parasitism of Trchogramma japonicn Ashmead as clifecred hy colour and cgg placement
pattern on egg card Comvim cephaloma. Joumal of Agricieliural Science Sociery farNanh
Eastren Region, 701 2 100-102.

4. Basit, A. 1994, Life table studies of Trehagraama jopenican and T chiloniy. Jowmal of Applied
Zoological Research, 5(2).

Gujarat Agricultural University, Anand

5. Patel, 1.5, and Yadav. D.N. 1995, Suscepuhility of Amrisca ignnula and Chrysopa seelestes in cotion
{Gossypant spp.) Lo three systemic msecncidees, Indran Jowmal of Agrewualtun Seien
cex, 65041 308-309.

6. Patel, MLS., Yadav. DN, and Rai, AB, 1994 Neemark [ Azadriacting as ovipositional deterrent against
catton pests, Pesiolog., 18(8)

7. Parashrya, BM.. Dodia. 1.G., Mathew, KL and Yadav. D.N. 1994, Natural regulation af while grub
( Holotrichia sp.y by birds in agroceosysten. Jowmal of Buoscience, 1914)

8. Parasara, U.A. and Yadav, DN, 1995, Predatory potential of Nesidiocorns tenuts Reater (Hemapiera

Miridae) and its role in natural suppression of Helicovepa armmiger. Abstracted in
Tabacco symposium held at Rajahmundary, 1-3 Feb, 1995

Kerala Agricultural University, Trichur

9 Joy, PJ., Satheesan, N.V. and Lyla, K.R, 1990, Biological control of aguatic weeds m Kuttanad, Kerala,
Proceedings of the National Symposium on Rice in Wetland Ecosysiem, 153-155pp.

Punjab Agricultural University, Ludhiana
10. Doomea, S.. Shenhmar, M, and Varma, G .C. 1994, Studies on the effect of Trichogrunma japoricum
Ashmead (Hymenoptera @ Trichogrammatidae) Padan and T japoaicwn + mechanical -

coniral on the Seapophage excerpraliy Fabricius (Lepidoptera - Pyralidae). Biologicat
Control Insect Pest (U P, Zuol, Soc. Muzalfarnagar),
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I Mannan, VD, Varma, G.C. and Brar, KS. 1995 Seasonal fluctuations and host predator relationship
of Chrvsoperta camea{ Stephenst (Chrysopidac: Neuroptera). Incan Joumal of Evology,
21011 (In press).

12, Shenhmar, Maninder and Varma, G.C.(1994). Laboratory studies on the comparative efficacy ol
differcnt formulations of Beeillus thuringensiy Berliner for the control of Chile aunetling
Dudgeon. Natonal Sy posion on Faergmg Frends m IPM Solan, p. 39 { Abstract),

I3.8henhmar, Maninder and Yarma, G.C. 1994 Field evaluation ol Trichogramate fapericnt for the control
ol rice stem horer Senmpophaga meenulas. [hid, p. 40 ( Abstract),

14 Shenhmar, Maninder and Varma G.C. 1994, Laboratory studies an the effect of release of Epiricania
melanoleca cocoons lor the control of Pynlla perpurilla. Thid . p. 41 ( Abstract),

15 Varma,G.C., Gill, 1.8, Shenhmar, Maninder and Tanda, A.S. 1993, Manipulation of nalral enemies in
the management of msect pests of sugarcane and cotton i Punjab  Jouwmal of Insect
Seience . 6(2) 173-180.

16.Varma, G.C. and Shenhmar, Maninder. 1994, Comparative ctficacy of two strains of Coresia flavipes
{Cameran) tor the control of sugarcanc borers, National Sy posium on Emerging Trends
m [PM . Solan, 35 ( Ahstract).

17, Varma, G.C. and  Shenhmar. Maninder 1994, Role of parasitoids and predators in the insect pest
ma- gement, Biolegcal Control of Insect pests, 5

I8, Varma, G.C. Vyas. RS, and  Brar, K.S. 1993, Bwlogy of Menochilus sexmaculains (Fabricius)
I Coceinellidae @ Coleoptera), Journal of Research, PAU, Ludhiana, 30(1 & 2); 27-31.

Dr. Yashwant Singh Parmar University of Horticulture & Forestry, Nauni, Solan

19, Gupra. PR, and Bhalla, QP 1993, Conservalion of biotic agents in apple orchards in Himachal
Pradesh, Jowmal of Insect Sesence, 6020 : 204 - 206,

20.Gupta. PR, and Singh, [ 1995, Predation preference and reproductive performance ol the coceinellid
Chilocors bijugns Mulsanl on San Jose scale, Presented in National symposium in
‘Bivdo gival and cultural cantrol of Agriculunal and Medical Pesis™held wt Xaviers College
CAutonomoust, Palayankottai, Tamil Nadu, February 22-24.1995, Ahstract pp. 40-41
{Ahstract no. E-0-4).

Central Plantation Crops Research Institute, Regional Station, Kayangulam
21 Danger, TK. Salomon, LY. and Pillai. G.B. 1994, Infection of the coconut palm heetle, Xviotngpes
gideon (Coleoptera @ Scarabaeidac), by o nonoccluded haculovirus, Jowmal of Plant

Dsesues and Protection, 10 (6} 561 - 566,

22, Sathiamma, B.and  Nair. C.PR. 1994, Biological control of pests of coconut. Kerala Karshakan,
November, 1994 (in Malayalan).
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Central Tobacco Research Institute, Rajahmundry

23, Chari, M.S., Rao, RSN., Sreedhar, V. and Gunneswara Rao, §. 1994 Bioenvironmental control of
Heliothis amtigera in FCV tobacco. Tobaeca Research, 200 1) : 36-39.

Indian Institute of Horticultural Research, Bangalore

24, Ganga Visalakshy, PN, and Jayanth, K.P. 1994, Stethoconuy praefecius (Distant) | a predator of
Teleonemia serapuiosa Stal in Bangalore, India. Entomon 19 177-178.

75. Jayanth, K.P. 1993, Biological control of weeds by msects - Concepts and Practice. A gricaltural Reviensy
14 160-168.

26. Jayanth, K.P.and Ganga Visalakshy. PN, 1994, Ficld evaluation of sunflower varieties for susceptibility
1o the partheniurm beetle Zygogrmma hicolaria. Jowmal af Binlogeal Coninel, $;48-52.

27 Jayanth, K.P. and Ganga Visalakshy, PN. 1994, Dispersal of the parthenium beetle YA R
hicedarata, (Chrysomelidag) in India. Riocontinl Science and Technology, 4@ 363-363,

2%, Krishnamoorthy, A and Mani, M, 1994, Manage the mealyhug in citrus orchards. Indian Huoiculhire
39(1): 12-13,

20 Mani, M, 1994, Control of dryland [ruil crop pests. Proceedings of National Seminaron Drland Fruils,
Sth-8th Ocr. 1993, pp 48-51,

), Mani, M_ and Krishnamoorthy, A, 1993, Status of mealybug specics and their hiological control in
vineyards. A global view. Proceedings of the International symposinm on Recent Advin-
cesin Viticulture & Oenology, February 14-17, 1992, Hyderabad, Indha, p 330-442,

3. Mani, M.and Krishnamoorthy, A, 1993, Conteolling the citros mealbug, Hindu, 117:28,

32 Mani, M., Krishnamoorthy , A and Srinivasa Rao, M, 1993, Toxicity ol differcent pesticides 10 the exotic
parasitoid, Leptomastix dactylopic (Hymenoptera - Encyrtidac). Inean Jormal Plant
Protecrion, 21 98-94%,

Project Directorate of Biological Control, Bangalore

13 Bakthavatsalam, N. . Singh, S.P., Pushpalatha, N.A. and Bhumannavar, B S. 1994, Lile tables of lour
species of chrysopids (Neuroptera Chrysopidae). Fentontol Rex., 18041 357-360.

34 Ballal.C.R. and Ramani, §. 1994, Studieson four geographical straims ol Campolens chlondeae Uchida
(Hymenoptera @ lehneumonidae) Biologica! contil of Tnsect Pests (Ed. 5.C.Goel)
U.PZoological Socicty, Muzaffanagar, pp, 87-90

35, Jalali, $.K. and Singh, S.P. 1994, Effect of A phis gossypr Glover number of Madlaca asrr( Banks) and
Chedlomenes sexmacnlaia (Fabricius). Bulogical Control, 4 :45-47.

6, Narayanan, K. 1994, Insect tissue culture: History development and its application towards mierobial
gontrol of insect pests Abstract 62, p, 42-43 Proe. Serond Natonal Conference of Applied
Zoologists Research Association on "Recent trends in plant animal and faman pest
management,; impact on Environpient . Madras College Tambaram, Madras, December
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27-28. 1994,

37, Narayanan, K. and Vennila, S, 1994, Studies on the live larval sexing of some lepidopterans with
particular reference ta 1§ impact on the vivo multiplication of nuclear polyhedrosis
viruses of Spodoptera i tor its control, Abstract 61 pd2. Proc. Second Narional
Conference of Applied Zoologists Researeh Associalion on “Recent irends in plani animal
and hrman pesimanagement, impact on Envionment held at Madras Christian College
Tambaram, Madras December 27-249, 1994,

18 Naravanan, K. 1994, Microbial control of insect pests problems and prospects, pp. 32-33. Proc. Narional
Sy posion on Lmergng Trendy in Pest Managenieai” held at Dr. Y-S, Parmar University
af Horticulture and Forestry, Solan, 28-30 June, 1994,

39, Narayanan, K. 1994, Advances in the microbial control ol msect pests. pp.47-54, Proc. Suntmer Dnstitnle
" Advances in Agrvalinal Micmbiology with Special Reference 1o Mycormhizal Svmbiosis
and theirmofe of Crop Productiviey. Dept. of Agrl. Microbiology . Univ. Agrl, Sei G K VK
Bangalore During August, 22 Sept. 10, 1944,

40, Narayanan, K, 1994 Role of hiotechnology i effective utilization olinsect pathogensin imtegrated pest
management in India, pp. 37-47. In " Bivlogical control of Insect Pests” (ed), 5. Goel.
Uttar Pradesh Zoological Society, Muzaflarnagar, India,

41, Pushpalatha, N.A., Singh. §.P.. Bakthavatsalam, N. and Bhumannavar. B.S. 1994, Semi synthelic
larval diet for Chosoperia_camtea (Stephens) (Neuroptera @ Chrysopidae ). Jowmal of
Bierlagreal Control 8111 @ 534-56,

42, Ramani,S. and Ballal, C.R, 1994, InfMuence of change of host on handling time and its variation in
Chetonus Mackbumi Cameron (Hymenoptera : Braconidae) Bielogcal Control of Insect
Pesty (Ed, §.C.Gaell. U.PZoologieal Society, Muzatianagar, pp. 81-36

43 Singh, S.P 19944 Introduction to production of predators and parasitends, p 1-3. In Group Meeting
cum Tieiningon Mass Producton aned Ultdisation of Biotie Agents ( 22-25th February, 1994)
- Compendim of Lectures. Project Directorate of Biological Control (ICAR), Ban-
walore, 48 pp.

44, Singh, S.P 1994h. Bio-intensive integrated pest management in cotton, pp.126-139%. Pmoceedimgs
National Sem inaroa Cotion Production. Challenges in 215t Centiery { 18-20th April, 1994,
CCS Haryana Agric. Univ. Hissar. L&Y pp.

45, Singh, S.P. 1994c. Biological suppression of Lantana camara in India, 8 pp. Paper presented at Hill
Weed Management Conference held al Palampur on 16th April, 1994,

46. Singh, SP1994d. Biological control of insect pests of pulse crops. 2Ipp. Paper presented at
Intemational Svmpasiom on Pulses Research (2-4 April, 1994), New Delhi, India.

47, Singh, S.P. 1994e. Biological control of mustard aphid- problem and strategies, pp.1-3. AN India
Coordinated Research Project on Rapeseed-Mustard. Jawahar Lal Nehru Krishi Vish-
wavidyalaya, Gowalior (August 17-20. 1994).

48. Singh, S.P. 19941, Use of parasitoids and predators as promising non-pesticide method ol pest
management, pp. 48-49, National Workshop on 'Non-Pesticidal A pproaci to Pest Manage-

127



PORC - Annual Beporn PIRSO5

nrent-A New Doection. held a1t NAARM. Hyderabad lrom 20-22 September. 1494, 64 pp

49, Singh, S P 1994 Toxicity 1o paturalenenties ol crop pests. pp. 283323 1n: Kuothari's Desk Boek Series

- The Pesticide Industry, H.C Kuthari Group Publication Division, Kotharr Buldines.
Madras, Indi. 464 pp.

0. Singh, S P 1994, Technology tur prodocton of natural enenties. Project Dircctorate ol Biolegical
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Comral (CAR 1. Bangalore, India, Tech Bl (225 pp.

I.Singh. S.P. 1994, Fifteen years ol AICRP on bivlogical control. Project Dircctorate of Binlogwal Contrel

(CAR ). Bangalore, Incia, fect Sull (81323 pp.

S Singh, §.P 1994, Final Technical Report (March, 1989 10 September. 1994} Departmient of Binech-

natogy funded project-Genetie Improvement and Pilot Plant Production of Trchogrim-
e and Clirvsepienta, 57 pp.

L Singh. 8P oand Bukthavatsalam, N, 1994, Management of Amsaeta spp. (Lepidoptera: Arctiidae - Hre

Present Stons. Project Directorate ol Biological Contral, Bangalore. Indis, Technial
Breeument Mo, 420 1%

Singh, S.P. Bhumannavar, BS. Jakdi, S.K., Bakthavaisalane. N.and  Pushapadatha, NoA- 1994

Chrvsopnds and Trivho o matiels stran Selection and atthizagon. Progeet Direcorae af
Binlogical Contral, Bungalore, lndia. fechnical Bulletn No. 9. 45pp.

Singh, 8.7 Bhumannavar, BS L Jalall S Ko Baktavatsalan. N Pushpalatha, NoA 1994, Demanstri-

Con afhiological contralsystem throngh unhsation of Trchogmmtne cag parasiions ad
chrysopid predaturs. p 33, National Workshop on “Non-Pesticidal Approach io Pest
Managenent - A New Direction. held at NAARM. Hwderabad Trom 20-22 Sept 1994, 04
.

Singh. S.P. Jalali, SK., Bhumannavar, B.S. Bakibavaisalin, N and Prshapalatha, NA. 1994

Production and wse of Chrvsepid predoiors, Propec) Directorate of Biologici] Control,
Bangalore. Indua. fechnieal Bulletn Noo1e 14 pp

_Singh, SP. lalali, S.K. Bhomannavar, BS. Bakthavatasalam, N and  Pushpalatha, NJAC 1994,

Prodhaction and use of Theloergmomarid eoe parasitoidys, Project Direciorate of Biological
Control, Bangalore, lndia Technical Bulfern No, 1116 pp.

Singh, SP and Ramani, S 1994, Starus ol coffee berry borer, Hvpothemenns foamper {Ferragi),

(Coleoptera : Scolytidae), PDBC. Bangalore, India, fechnical Doeiwment No4l, 2p

sU Singh, S.Poand Rao. NS 1994, Rescarch Highhghis, Progect Directorate of Bialogicad Conlrol.

Bangalove. Indua: Teeh. Bull No 12, ipp.
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VISITORS

Project Directorate of Biological Control, Bangalore
Mr. NS, Talekar, AVRDC, Taiwan on 15-04-94

Dr Al Asghar Hashmi, Chiet Scienutic Otficer. National Agricultural Rescarch Centre, Park Ruad.
Islamabad {Pakisian) on 13-09-94

Mr Tl Lahuschagne, Institute for Tropical & Subtropical  Crops, PB.Ag X1 1208, Nelsprait 1200, South
Atrica on 30- D6-94

Mr M G Dhanapala, Research Otlicer Regional Agricultural Research Centre. Bandarawela, Sri Lanka
b 29-09-94

Mr.Yaoya Prasad Giri, Entomologisi. Nepal Agriculture R, Council, Entomology Division. Rhomaltar,
Kathmandu, Nepal on 29-09-94,

Prol. Chong-Yao-Shen. FAO Regional Office for Asia and the Pacific, 39, Phra Atit Road, Bangkok, 10206,
Thailand on 19-11-94

De % Sithanantham. Senior Scientist, ICIPE, Box 16, Kikambala, Mombasa, Kenya on 5-01-95

Dr D.N. Mehito, §r. Scientist (Ento.) TC.A, Dholi (Muzaffarpur), Bihar on 23-05-94

Dr R K.Akhauri, Ir. Scientist (Ento.) TC.A. Dholi (Muzaffarpur ), Bihar on 23-05-94

Dr VN Shrotf, Dean (Agriculture) College of Agricuiture, Indore on 27- 05-94

M1 M M. Muthanna. General Manager (P}, C.C.Limited, Pollibetta, Kodagu on 31-03-94

Mr KM Subbaiah, Manager (Research), C.C Limited. Pollibetia, Kodagu on 31- 05-94

Dr H.R Kalia, Ex. Vice Chancellor, HPAU, Palampur (HP),on 7- 09-94

DrL K Hazarika. Department of Plant Protection, Tocklai Experimental Station, Jorhat on 27-10-94

Dr PC Deka, Professar, Department of Agriculture Biotechnology, Assam Agricultural University, Jor-
hat on 27-10-94 :

Dr B.G Unni, Department of Biochemistry, Regional Research laboratory, Jokhat-7T85066, Assam on
27-10-44

Dr.K.S.Sharma, Agriculture Research Officer (Entomology) Department of Agricullure, Directorate of
Agriculture Rajasthan, Jaipur-302004 on 28-10-94

ProfSJayaraj, ICAR National Professor, M.S.Swaminathan Research Foundation, Madras 600113 on
22-11-94

Dr A K. Karel, Principal Scientist, NCIPM, Fandabad 121001 on 9-12-94
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Dy Mrs) Saroj Singh, Sr. Scientist (PP), NCIPM. Faridabad 121 001 on 9-12-94
Dr.S.S.Lal, Principal Entomologist. [TPR. Kanpur 208024 on 9-12-94
Dr. A. Ahmad, Deputy Director General {Education), ICAR New Delhi on 6-01-95

Dr.M.V.Rao, Vice Chancellor, Dr 1. V.Subba Rao, Director of Research and seven Associate Directors ol
AP, Agricultural University, Hyderabad (APY on 6-01-95

Mt Nattalie Seghers, Trainee, ICRISAT, Patanchern on 10-01-95

Dr E,A. Siddig, Deputy Director General {Crop Sciences), AR, New Delhi on 11-01-95
Dr.R.Ramalingam. Plant Pratection Officer, Director of Agriculture, Trivandrum 33 (Kerala) on 16-02-95
Mr Subhash Garg 1AS, Director {Agriculture), Government of Rajasthan, Jaipur on 25-02-895
Mr.1.SMalhi, Joint Secretary, Ministry of Agriculture Government of India, New Delhi on 1-03-95

MrJ Venkateswaralu, Consuliant (Watershed), 26, SBI Colony, New Bakaram, Hyderabad 500 380 on
9-013-95

Andhra Pradesh Agricultural University, Hyderabad

Dr.ARameswar, Associate Dircctor of Research (Soothern Telangana Zone, APAU. Hyderabad on
23-06-94

Dr.§ PSingh, Project Direclor, Project Directorate of Biological Control, Bangalore on 20-07-94
Dr.0).P.Dubey, Principaal Scientist, ICAR, New Delhi on 22-12-1994

Dr G.C Tiwari, Principal Scientist, ICAR, New-Delhi on 22-12-1994

Dr.C.PS.Yadav, Scientisal and President, Society tor Applied Urlnillmlogy, on 22-12-1994
Gujarat Agricultural University, Anand

Mr. Gordhanbhai Patel, Assistant Manager, The Cotton Corporation of India Lid.Ahmedabad on
05-08-94

Mt M.EPcelizar, G.SL.D.C., Bombay on 19-08-94

Dr R.S Kureel, Assistant Director, Mini. of Agri, Gowt. of India, New Delhi on 20-08-94
Dr LI R Patel, Memorial University of Naofound Land, Sr.John's NF, Canada on 14-09-94
Mr, Natybhai B Patel, Super Industry, Ahmedabad on 20-12-94

Dr PD.Sharma, Sr, Entomologist, HAU, Hissar on 18-01-95

Prof Gajendra Singh, Deputy Director General (Agri. Engg.), ICAR, New Delhi on 31-01-95
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Dr.M.G Lande, Additional Commissioner, MOA, GOL New Delhi on 31-01-95

Dr.S.N Puri, Dirgetor NCIPM, New Delhi-12 on 31-01-95

Dr,B.D Rana. Dr.C PS. Yadav. Dr.Basu, Members from [ICAR, New Delhi on 31-01-95
Mr. N.K.Tyagi, C. S8R 1, Karnal an (1-02-95

M. B K.Goswami and Mrs.Uma Rao Department of Nematology, IART, New Delhi on (03-02-95
Central Tobacco Research Institute, Rajahmundry

DrL.Kiein & G .Kelman, Dead Sca Brome Group, Isracl

Dr Roger Cace, Uganda KAMPALA

D1 E.A Siddigque, Depuly Director General(CS). ICAR, New Delhi

Dr A K Raheja, Asst Direeter General (Ento. & Biocontrol), ICAR, New Delhi

Dr.O PDubey, Principal Scientist, ICAR, New Delhi

Dr.G.C Tiwari, Principal Scientist, ICAR, New Delhi

Dr.(Mrs.} Seema Wahab, Principal Scientitic O fficer, DBT. New Delhi

Dr.H .N.Singh, Protessor of Entomology. Institute of Agriculture, Varanasi
Dr.S.PSingh. Project Director. PDBC, Bangalore

Dr B.R K Maidu, Chairman Tobacco Development, Madras

Dr.J.N.Sachan, Head, Division of Entomology, IIPR, Kanpur

Dr. 8.8 Lal. Principal Scientist, [IPR, Kanpur

Dr. A Raghupathy, Professor, Department of Entomology, TNAU, Coimbatore

Dr.R Tuli, Deputy Director, NBRI, Lucknow

Central Plantation Crops Research Institute, Regional Station, Kayangulam
Justice K.G. Balakrishnan, Judge, High Court of Kerala, Ernakulam on 12-04-94
Justice Sujatha Manohar, Chief Justice, High Court of Kerala, Ernakuulam on 21-(04-94

Hon'hle Minister for Local Administration Mr, C.T. Mohammed Ak, Gov. of Kerala, Trivandrum on
03-07-94

Dr.A M Michael. Vice Chancellor, Kerala Agricultural University, Vellanikkara, Thrichur on 26-08-94
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Dr PRethinam, Assistant Directar General (Plantation Craps) ICAR, New Delhi on 27-10-94
Mr. Nandiyod Rajan. Chatrman. TRCMPU, Thiruvananthapuram on 27-01-95

Dr.Gopal Swarup, Retired Protessor and Head, Division of NL‘111H[H][1E)"‘. Indian Agriculiural Rescarch
Insttuie, New Delhion 07-02-95

Dr.Y.§Rao, Retired Head, Division of Entomology and Nematology, Central Rice Rescarch Instinuie,
Curttack on (7-02-95

Dr B.S Yadav. Retired Professor, Department of Nematology, Udmipur Agricultural University, U daipur
o (07-02-05

Dr Sivagami Vadivelu, Professor and Head, Department of Nematology, Tamil Nadu Agricultiral
Univerity, Coimhatore on 07-02-95

Dr.D.C.Gupta, Professor Department of Nematology, Haryana Agricultural University, Hissar on (17.02 95

Dr R.VSmgh, Principal Scientist, Division of Nematology, [ndian Agricultural Rescarch [nstitnte. New
Delhi on (7-02-95

Dr.Mohammed Said El-Garhy, Senior Research Worker. Agricultural Research Centre, Plant Protection
Research Instituie, Cairo, Egypl on 21-03.95

kerala Agricultural University, Trichur

Dr. M. Swamiappan. Professor Department of Entomology. TNAU. Cotmbatore on 02-04-94
Dr.A Chaudhury, Deputy Director, Central Silk Board, Mysore, an 01-07-94

Mahatma Phule Agricultural University, Pune

Mr. Umeshchandra Sarang, Commissioner (Agriculture), Govt. of Maharastra, Pune

Dr.H D. Rananavare, Scientist, BARC. Bomhay

Dr.S.PSingh, Project Director, PDBC, Bangalore

Sugarcane Breeding Institute, Coimbatore

Mrs. N.-TLoc, G.B.Pant University, Pantnagar on 29-(04-94

Dr. S.P. Singh. Progect Director. PDBC, Bangalore on 16- 09-94

Dr.Ann. Burnell, St.Patrick’s College, Maynooth. Ireland on 25-03-94
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-METEOROLOGICAL DATA

Central Tobacco Research Institute, Rajhamundry

Maonth/Year Temperature Relative Rain- Number
{ FY94-95) 0 humidity (%) tall ol
e L R ST A S {mm) rainy
Maximum  Mmimum  Thrs 14 hrs days
April 367 26.1 89 54 4.6 1
May 386 260.8 85 48 14.21 1
T 358 263 89 59 728 4
Tuly M. 2.6 91 7% 2569 21
August 297 24.6 a2 77 2398 18
September 323 247 41 65 808 9
etober 33 233 93 77 357.8 10
Nowveruber 291 19.9 93 60 1.7 3
December 4.4 153 4l Ay - -
January 257 16.2 Dk} R0 0.7 3
Fehruary K 183 ) T4 Nil =
March 34.2 213 o0 57 Nil
Assam Agricultural University, Jorhat
MuaonthfYear Temperature Relative Rain-
1 1904-95) ) humidity (%} fall
R N R (mm]
Maximum  Minimum 7 hrs 14 hrs
April 19.6 286 87 64 100.7
May 22.7 3y 85 66 1329
June 4.8 33 87 71 2463
Tuly 250 335 86 70 2465
August 25.8 336 86 T 2188
September 250 323 85 71 37157
(ctober 209 Ry RU 75 1619
Nowember 15.5 265 Rl 0 15.1
December 10,2 24.5 95 71 35
Tanuary 10.2 222 92 o 1.1
February 11.9 23.1 U1 [ 4497
March 16.2 279 87 63 129
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Central Plantation Crops Research Institute, Regional Station, Kayangulam

Month/Year Temperalure Relative Rain- Suin-
{ 1994-95) (€Y humidity (% ) fall shing
e ines e {mm) {hrs)
Maximum  Minimum 7 hrs 14 hrs
March 338 242 ’7 59 4.6 6.3
Apnl 339 241 83 al 1114 9.9
May 297 228 4 B3 3928 1.6
Jung 311 233 93 il 3654 52
July 285 223 96 81 7374 1.1
August 02 234 97 76 262.0 32
September 39 235 92 62 1234 0.8
October 302 22.9 4] 73 Ta8.4 4.5
MNowember 330 237 92 58 106 9.6
December M0 205 86 47 0.0 9.8
Tanuary 336 214 o0 48 242 U5

February 330 224 95 6 4.4 0.3

Punjab Agricultural University, Ludhiana

Munth/Year Temperature Relative Rain- Sun-
(1994-95) [ humidity { %) fall shine
s eememmmmmmmemmmeiaoe eeesmmemeeee—e—ssoeie- {mm) (hrs}
Maximum  Minimum 7 hrs 14 hrs
April 325 162 67 7 0.0 94
May 39.1 237 47 24 9.1 0.5
June 387 266 hLY] 35 0.0 9.5
July 33.0 27.1 RS 72 50.6 53
August 326 260 90 73 153.9 6.8
September 3.0 20 89 56 3185 9.6
October 34 150 96 7] 74.0 1.1
November 288 104 04 36 0.0 9.0
December 048 73 92 48 0.0 73
January 17.6 49 96 57 449.6 76
February 20.1 82 9 54 511 T
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Kerala Agricultural University, Thrissur

Month/Year Temperature Relative Rain- Sun-
[ 1994-05) (] humidity (% ) [all shine
----------------------------- e e {mim) {hrs)
Maximum  Minimum 7 hrs 14 hrs
April 244 349 88 59 165.2 8.0
May 247 336 88 6l 1242 8.0
June 229 289 96 83 9551 21
July 224 286 46 85 1002.1 1.4
August 228 30.0 us 75 509.2 3.0
September 23.2 318 92 6 2405 73
October 22.7 323 E5) 68 3582 6.7
Nowember 233 38 7 58 125.3 8.1
December 222 322 71 45
Tanuary 224 329 76 41
February 234 354 79 41

Indian Institute of Sugarcane Research, Biological Control
Centre - Sardar Nagar

Month/Year Temperature Avearage Rain-
( 1994.95) 'Cy relative fall
--- . humidity {mm)
Minimum  Maximum (%)
April 27.0 340 443 311
May 270 41.0 6.7 330
June 270 39.0 61.0 B8y
Tuly 26.0 350 H2.0 21.81
Angust 26.0 360.0 745 3189
September 4.1 324 85.7 50.91
October 19.1 312 797 51.20
November 18.0 3.0 78.4 51.20
December 12.9 260 T80 Y -
Tanuary 127 256 78.0
February 13.7 252 8.0

March 159 337 TR0
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Indian Institute of Sugarcane Research, Biological Control Centre - Pravaranagar

Month/Year Temperature Relative Rain- Number
{ 1994-05) ("Cy humadity (%) fall ol

.............................. SeEREsREE e iR (mm} rainy

Maximum  Minimum 7 hrs 14 hrs days
April L 19.4 366 54.6 378 17 2
May 21.0 397 554 .1 2 2
June 21.9 359 80,1 67.1 65 9
July 21.5 204 Hb.6 81.2 63 9
August 21.3 310 R7.5 79.3 42 3
Seplember 20.7 33.1 R2.8 79.1 27 4
October 18.5 37 71.1 73.0 17 4
November 14.3 204 718 55.0 18 2
December 10.4 289 67.5 350 = =
January 10.4 27.1 76.7 38 7 3
Fehruary 12.3 30.1 76.2 EOES

March 15.8 36,1 67.4 432 -

Andhra Pradesh Agricultural University, Hyderabad

Maonth/Year Temperatutre Relative Ruin- Sun-
[ 1994-05) {C) humidity (%) fall shing
...................................................... {mm) (hrs)
Maximum  Minimum 7 hrs 4 hrs
April 6.5 230 (33 132 324 89
May 404 26.3 4.7 242 139 10.5
June 347 24.4 74.1 454 47.7 6.6
July 3.2 22.5 ®5.6 61.8 118.2 33
Augusl 300 223 828 349 153.2 39
September 313 215 795 0.8 47,7 i
Oclober 30.1 210 84.2 59.0 236.8 0.8
November 278 15.5 Bl.2 534 4.6 7.9
December 279 9.7 746 330 0.0 10.1
January 272 12.8 B5.0 42.0 17.4 B4
February 32.1 16.1 78.0 30.0 0.0 10.5
March 352 2000 74.0 340 494 10.3
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Dr.Y.S.Parmar University of Horticulture & Forestry. Nauni, Solan

Month/Year
{1 U405

Temperature

Maximuim

Minimum

Relative

humidity (%)

7 hrs

April

May

June

July
August
September
October
Nowvember
December
January
Febrnary
March

Tamil Nadu Agricultural University, Coimbatore

Maonth/Year
L 19494-95]

April
May

June

July
Augusl
Sepiember
October
November
December
January
Fehruary
March

Temperature

339
350
3.1
30.1
3
321
306
28.1
288
29.6
326
34.8

236
223
223
223
220
221
0.5
16.1
19.1
204
209

Maximum  Mmimum

Relative

humidity (5 )

Thrs

234

R2
8
70
74
&l
82
R7
S
B6
87
84
73
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Rain- Sun-
lall shine
I {mm) (hrs)
14 hrs
44 H5.8 8.0
37 234 100
47 121.6 1.5
79 370.8 33
&4 210.2 34
65 57.6 7.1
42 34 9.5
4] 0.0 8.5
44 19.1 58
45 710 6.3
41 2.7 38
41 60.7 74
Rain- Sun-
Fall shine
{mm} {hrs)
14 hrs
47 138.3 T3
48 EIN 8.9
52 280 38
S8 1258 2.4
50 20 4.1
53 48,9 6.7
63 256.6 54
68 171.9 43
55 1.8 7.7
51 38 6.1
45 0.0 8.8
36 0.0 9.2
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Mahatma Phule Agricultural University, Pune

Month/Year Temperature Relative Rain- Sun-
{ 1994-95) (C humidity (% ) Iall shine
----------------------------- N {mm) Lhrs)
Maximum  Mimmum 7 hrs 14 hrs
April A 230 ®1 R 12.6 44
May 2713 1.2 B EL] 8.6 L0
June 26.8 21.6 byl T8 54 23
July 277 212 9] i 5.2 23
August 302 16.8 By 48 (2 X
Seplember 310 178 el 42 36 7.8
Oetober 293 13.6 92 BT 23 R
November 279 9.2 92 28 [} K3
December 2608 95 4 R | 87
Linuary 3l 124 "y 1mn 1 LR
February 317 12:9 R0 23 () 0.6
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MISCELLANEOUS INFORMATION
Participation in Seminar/Meeting/Symposium/Training programmes

Andhra Pradesh Agricultural University, Hyderabad

A Ganeswara Rap, Entomologst presented a paper on "Apicnlture in orchards ™ al the workshop on
Hurticultural Development in Mahabubnagar district held at Palem on 18-2- 1995 and alse attended
Warkshop on Biological Control helid at Bangalore during 17-10-94 1o 19-10-94

Assam Agricultural University, Jorhat

Dr. A Basit attended (1 Kharil and Rabi workshop on package of practice al AAU, Jorhat, (i) Annoal
Rescarch Committes Meeting AAU Jorhat (1) ZREAC Mectng RARS, Titabar and also (i) attended
Warkshop an Implementation of [PM projeet.

Central Plantation Crops Research Institute, Kayangulam

Cre. B Sathiammi, Senior Scientist participated in iuuhnn]ngyLIJssuminzuuL] programmes developed on Pest
Munagement n the Karshaka Seminar organized by the Roshiradeepika and Karshaka Vikasung Samin
and also anended the Workshop on Biological Control held at Bangalore during 17-10-94 o 19- 10-94

Gujarat Agricultural University, Ananad

Dr.D.NYadav attended  meetings organized by DBT o linalise wchnical programme of Farm Projects
(AL Biotechnology and Biodiversity programmes) on 26-08-94; Warkshop on Biologieal Control held
at Bangalore during 17-10-94 to 19-10-94; Workshop on Production amd Application ol Bincontrol Agents
at Bedjing, China from 28-11-94 10 17-12-94; All India Workshop on Acrology held at Navsar 06-02-93 o
07-02-95 and Seminar on lnnovative farmers ol Gujarat organized by Gujarat State Cooperative Bank Lid.
Abhmedabad 22-10-94 0 23-10-94 a1 Gand hinagar

Central Tobacco Research Institute, Rajhamundry

Mr R SN Raoattcaded Natomal Symposiuim on Emerging Trendsin Pest Management at Dr.YSPUH &
F. Nauni, Solun Himuachal Pradesh i June 1994, Second conference of Applied Zoologists Research
Association on Recent Trendsin Plant, Aninial and Human Pest Management and Tmpact on Environment,
held ol Madras Christian College. Madras from 27-12-94 19 29-12-94; Tohaceo Symposiun an "Search for
High Quadity” Hell @t CTRIE Rujhamundry. 01- (2-95 0 03-02-95: Fourth Biocontrol Workers Growp
Meeting held an Project Directorate of Biological Control, Bangalore from 19-10-94 10 20-10-1904; Second
Mativnal Conference of Applicd Zoologists Rescarch Association Recent Trends m Plant Ammal and
Human Pest Management and Tmpact on Environment held ar Madras Christian College Madras [rom
27-12-9 10 29-12-94 and Tobaceo Symposum in Search For High Quality held 0 CTRL Rajhamundry,
0-02-95 10 03-02-95,

Kerala Agricultural University, Trichur

Dre P Joyattended Board of Studies meeting of the Kerala Agricaltural University on 16-08-1994; Fourth
Biocontral Workers Group Meeting at Project Directorate of Biological Contral, Bangalore from 18-10-494
L 19=10=1994 and Filth meeting of the Kerala State Insecticide Selection Commutiee at Agricultural
College, Vellayani on 22-11-94
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Indian Institute of Horticultural Research, Bangalore

Dr.M.Mani, Dr. K PJayanth, Dr A Krishnamoorthy, Mrs.PN.Gan- gavisalakshi and MrR. Asokan at-
tended the Fourth Biocontrol workers Group Meeting at Bangalore from [18-10-94 to 19-10-94 at Project
Directorate of Biological Control, Bangalore

Dr K Playanth participated in the Filth International Conference on Aerobiology at Hotel Ashok.
Bangalore tfrom 10- 08-94 10 15-08-94 and also attended the third meeting of the TCAR Fact Finding
Commitlee on parthenium at the Project Directorate of Biological control, Bangalore on 05-00-94 1o
O-(-94

Project Directorate of Biological Control, Bangalore

Dr S.PSingh, Dr K Narayanan, Dr N.S.Rao. Mr SR Biswas, Mr B.S Bhumannavar, Dr N .Bakthavatsalam,
Mr.8.Ramani, and Dr.(Mrs. )N Pushpalatha attended the Fourth Workshop of Biocontrol Workers Group
meeting at Project Directorate of Biological Control, Bangalore from 17-10-94 1o 18-10-54

Dr.8.PSingh Singh participated in International Symposium on Pulses Research New Delhi from 02-04-94
1o 04.04-04: National Semiinar on Cotton Production - Challengesin 218t Century at Haryana Agricultural
University. Hissar from 18-04-94 1o 20-04-94; Training Programme for the Management of Sugarcane
Supplyand Development held at Bangalore from 19-06-94 10 23-06-94; Trainers Training Programme on
Sustainable Pest Control Methods - Mass Production of Natural Enemies - Organized in collaboration
with Members of Consumers Forum, New Delhi at Project Directorate of Biological Control. Bangalore
from 26-10-94 to 28-10-94; Nalional Symposium on Agriculture in Relation o Environment, Indian
Agricultural Research Institute, New Delhi, [rom 16-01-95 10 18-01-95; Farmers Rally on Biological Control
organized by MPAU, Rahauri at village Peth, Pune District on 22-02-95 and Challenges to the Consumer
Movement Local and Gilohal, organized by Indian Institute of Consumer Studies, Bangalore from 05-03-95
o 17-03-05;

Dr.K Narayanan participated and presented paper in the Summer Institute "Advances i Agricultural
Micrabiology with special reference 1o Mycorrhizal Symbiosis and their Role in Crop Productivity” at
Department of Agricultural Microhiology, UAS, Bangalore. from 22-10-94 1o 22-10-94: The National
Symposium on "Emergimg Trends in Pest Managements”held at Dr, Y.S, Parmar University ol Horticulture
and Forestry, Solan from 28-6-94 10 30-06-9%4 and Second National Conference of Applied Zoologists
Rescarch Associations on Recent Trends in Plant, Animal and Human Pests Management: Impact on
Environment at Christian College Madras. [rom 27- 12-94 ro 29-12-94.

Dr.Y.S.Parmar University of Horticulture & Forestry, Solan
Dr PR Gupta attended the Workshop on Biolegical Control held at Bangalore during 18-10-94 to 19-10-94

Indian Agricultural Research Institute. New Delhi

Dro kL Srivatsava atiended the Workshop on Brologieal Control held at Bangalore during 17-10-%4 10
14 10-94

Mahatma Phule Krishi Vidyapeeth, Pune

Dr.B.G Awate attended the Workshop on Biological Control held al Bangalore during 17-10-94 1o 19-10-94
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Post Graduate Studies/Training

Andhra Pradesh Agricultural University, Hyderabad

Mr.A Ganeswara Rao trained seven batches of B.Sc. (Ag.) and one batch each of M. Sc.(Ag.) and Ph.D
studenis of College of Agriculture, Rajendranagar on multiplication of different parasitoids / predators
of different crop pests,

Assam Agricultural University, Jorhat

Dr. A Basit 1aught 2 course on advanced biological control of erop pests to P.G. students and also acted as
4 major adviser (o post graduate students in their research work.

Central Plantation Crops Research Institute, Kayangulam

Dr. S.Sathiamma trained twentyone {officials from the Department of Agriculture, Coconut Research
Stations and Cocanut Development Board from Andhra Pradesh, Bihar. Karnataka, Kerala, Pondicherry
and Tamil Nadu) on ‘Biological suppression of insect pests of coconut” for four days. Six technical officers
from Coconut Development Board, Kochi underwent training for one dayon pest management in coconut.
Visited coconut gardens at Kappil. Shertala and Vaikom (Kerala) on request from the farmers and
appropriate technelogy was given to farmers. Participated in organizing exhibitions in different occasions
ie, at the Prem Nazir Memorial Mahamela at Auingal, Thiruvananthapuram from 22- 08-94 to 03-10-04;
State level Agricultural Fair at Kanakakkunnu palace, Thiruvananthapuram from 13-12-94 10 18- 12-94
and at RajivGandhi Memorial All India Exhibition at Kollam, Kerala from 15-12-94 1o 13-3-94,

Gujarat Agricultural University, Anand

Dr.D N Yadavacted as a committee member in Task Force tfor Biological Control constituted by Depar(-
ment of Biotechnology, Government of India. New Delhi.Also acted as a Member in Biopesticides
Recommendation Committee constituted by Director of Agriculture, Gujarat State Department of
Agpriculture.

Kerala Agricultural University, Trichur

Dr PJ Joyserved as resource personal for TV, Insecticide Selection Committee, Member of the Board of
Studies and Member. Facully Research Committee, Kerala Agricultural University, Acting as the Head
ol the Department of Agricultural Entomology, College of Horticullure, Vellanikkara. Trichur. Par-
ticipated in the State Agricultural Fair and Exhibition at Trivandrum, from 14-12- 94 to 18-12-19%4.

Punjab Agricultural University, Ludhiana

Scientists working on the biological control imparted training to Officers of sugar mills and to Department
of Agriculiure, Punjab on various aspects like identification and multiplication of natural enemies,

In & State level Seminar on Popularization of Biological Control at Nawanshahr a Memento was presented
to Punjab Agricultural University, Ludhiana by Hon'ble Minister of Agriculture and Forestry, Punjab for
popularizing the biological control of sugarcane pests in Punjab.
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Indian Institute of Horticultural Research, Bangalore

Dr. M.Mani imparied training on hiological suppression of fruit CTOP PESIS Lo various trainees on 1he
following aspects on 015-12-94, 1402095, 01-04-04 10 28-06-94 and 15- 11-94 16 17-11-94

Dr K. Playanth parucipated woa TV programme on hological control of water hyacinth on the Scicnce
programme * Turning Point " by Doordarshan on 26-11-94; conducted Viva- Voee Examination ol
Entomology Honours Progriamme students of StJoseph’s College, Bangalore and distributed prises dml
certlicates 1o them at their Convocation on 09-03-95 and received the " Jawaharlal Nehry Award © lor
outstanding Post-graduate Agricultursl Research for 1994 for hus PhoD . thesis entitled "Binceolugical wnd
physiological studies on the msect Zyvaogramma fieolonmg and evaluation of i potential in controlling
the weed Partherim Ivsteraphomy” on 11-03-95

Sugarcane Breeding Institute, Coimbatore

DS Easwaramoorthy has heen nominated as Associate Editor [or the Jonrnal of Biological control.

Project Directorate of Biological Control, Bangalore

Dr.S.PSingh is nominated as a Member (i) ICAR Scientilic Panel of Divisian of Crop Sciences: ICAR
Entomology Project Sereening Commitiee: Task Force on Biological Control, Department of Biotechnol-
ogy, Goverument of India, New Delhi; Department of Biotechnology Mission Mode Project on Buological
Pest Control: Rescarch Advisory of World Bank - NARP Basic Research Sub-Praject on Integrated Pesi
Management: Panclist tor Kisan Goshtics at International Exhibition AGRI EXP(Y i [0-03-95; For
evaluating the need for equipments and manpower for Central Coffee Board Rescarch. Chickmangulur
(Karnataka); Presidest, Biocontral Soctety of India; Resource person for TV, AIR. Dr, Singh is goiding
twa PLD. students, He is a member of research advisory committee of several students working on
biological contral for their Ph. DL degree, He has evaluated Ph D thesis from other universitics.

Dr. 8. P Singh and Dr.K Narayanan acled as resource persons on the plenary discussion o FEA L),
sponsored training on " Microbial control of vegetahle crop pests” hy the invitation of Planl protection
Adwisor. Plant protection Directorate and Storage, Faridabad, Gowt, of India. Dr. Niurayanan also aeled
as d referee lor evaluating the varions Ph.D. thesis {or Jawaharlal Nebru Award.
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GALU
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PDBC

SBI
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UAS

YSPUH &F

PDBC - Annual Keport 1994-95

ACRONYMS

CAssan Agricultural University

: Andhra Pradesh Agricultural University

: Central Institute of Cotton Research

» Central Plantation Crops Research Institute

* Central Tobaceo Research Institute

: Gujaral Agricultural University

: Gobind Vallabh Pant Uniw:rsit}rnI'AgriL.'.uIlurall Sciences & Technology
s lodian Agricaliural Research Institute

s Indian Couneil of Agricultural Rescarch

Indian Hortieulwral Research Institute

Indian Institute of Sugarcane Research

v Kerala Agricultural U.nivtt'sﬂy

: Mahatmu Phule Krishi Vidyapeeth

: National Centre for Integrated Pest Management

+ Punjah Agricultural University

: Project Directarate of Binlagical Cantrol

s Sugarcane Breeding Institute

: Sher-¢-Kashmur University of Agricultural Science & Technology
< Tanul Nadu Agriculiural University

s University of Agricultural Sciences

: Do Y S Parmar University of Horticultural & Forestry
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