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CHAPTER I
1. PROJECT PRUGRESS REPORT
I 1.1. SALIENT FEATURES OF THE WORK DONE/MAJOR ACHIEVEMENTS
F DURING THE YEAR

1.1.1. BENEFICIAL INSECT INTRODUCTION, GQUARANTINE HANDLING
AND BASIC RESEARCH

: During 1he period under repori a tolal of &5 shipments
of different insecis were senl to varigus organizalions and
togrordinating cenires. The shipmenils included 48 natural
enemies and 17 hosl insects mainlained at the Project
Directorate. '

Screening of various Bacillys thuringiensis producls

against Irichogramma cghilonis: and neonate larvae of
Helicoverpa armigera revealed that Bitoxibacillin,
tepidocide and Dipel caused &0.7, &63.1 and 35.4%4 mortality
aof T. ilonis adulls after #4 hours of constanl exposure.

. However, none of Lhe compounds caused any hinderance to

~parasitism, which ranged from ?3.4 — 98.2%. Emergence of

parasitoids fraom all freatmenis was mnormal and at par.

b Studies Tlherefore suggesi thal both B. 1. productis and T.

g chilanis are compalible and can be released/ﬁprayed togelher
for effective bipsuppression.

_ Sereening of neonale larvae of H. armigera against 8.1.
. products revealed thal Lepidocide, Thuricide and Deifin
caused 9%3.6, 83.8 and 78.04 % mortalily of larvae within 2
days eof halching while BTH—-I and 11 and Dipel caused 59.5,
50.7 and 50.2%4 mortalily, respectively. BTK-I, 1I, Tow
arrow, Dipel and Asthur alsc caused mortalily between &.8 -—
11.5 % 8~7 days after haltching. Resultis generally revealed
guick aclion of these compounds. In Bitoxibacillin 1&.4 %
larvae pupated which was significantiy less iLhan control
where 38.0 % larvae pupated. 1In olher products very few
larvae could pupale. On observalion il was revealed that in
various products number of larvae either did noet pupale aor
were half pupated (deformed) butl were notl killed even affer
30 days of trealment. This ¢could be perhaps ‘due 1o
ingestion of sublethal dosages. In products 1like BTT,
fisthur, Dendrobacillin and BTK-1I 17.8, 17.0, 14.4 and 11.8

l % of such larvae were observed. In Tow arrow, BTK-I,
_ Bitoxibacillin, Lepidocide and Dipel, percenltage of such
* larvae were 4.4, 3.8, 3.4, 1.8 and 1.3 %.

Screening of Lrichogrammalids against Dpisina arencsells
eggs indicated that 7. embryophagum parasitized BZ.05 % eggs
foliowed by Y. pretiosum (27.3 %), T. bactrae (15.1 %)
Trichogramma sp. {(12.453 %), T. chilonis (10.96 %), T.
brasiliensis 8.96 % and T. evanescens (6.25% %) while otlher
species failed 1o parasilise 0. arenosella eqgs laid in tLhe
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frass. High egg hatching was also observed in most of the

gpecies indicaling that trichogrammatids
parasitise agys inside the frass excepl

where -only 15.38 % eyggs hatched, thus sugde

were unable Lo
T
gting that this

gmbryophagum

species can be furlher tried . for making field releases.

Effect of UV treatment on freshly paréiitisgd- gggs of
Corcyra cephalonica by Trichogramma chilonis showed that

exposure of 0 - 3 day old eggs to UV rays. from 4% to 90

minutes does not affect ihe developing Irichogramma larvae
inside the host. However, when I,'gﬂ;;gg;gpraachas_;hé late
jarval instars UV rays kill them inside the host egg.  Thus

0 to 3 days old T. ghi

lonis tissue can be utilised for cell

1ive culture a3 the host gats killed but nal T. ehilonis.

Evaluation of endosulfan resistant/tolerant slrain af
Trichogranma chilonis was continued and the resulls revealed
that after 131 gensrations when shifted to 0.08% %
concentration, 100 % mortalily securrad within & hours and

parasitism was 70.0 %. However after rearing

for another 30

generation at the same concentration level, mortality
pattern after & and 24 hours in F 142 generation was 50.0
and B0.0 % and parasitism was 100.0 %. 1L was decided after
obtaining 100.0% parasitism for about &3 generations

ranlinuously o shift parasitoids  to
concentration d.e., 1.8% ml/liter (0.044
generation. Parasitoids again showed higher
to Lhis dosage and low parasitism of &3.0 %

~ © Studies on the effect of  différent

next higher
¥y in  F 164
susceptibility
was obtained.

GQQI numbér of

Helicoverpa armigera on parai;tiﬁm;éﬁd adult recovery of
Trighonramma brasiliensis revealed that per cent  parasitism
was high (&0 -~ 80 %) ab low host :densily (% Lo 20
ggpe/female parasitold) and at a host demsity of 20 to 100

g0 parasttiﬁm:fﬁaﬁgad'framg.aﬁ.a'tb”4b.b

%« MNumber of

adulls nbtainedTﬁ&ﬁ‘ﬁggiwaa~highaﬁllwﬁénuﬂ dggs were expopsed .
te a single. female (2.3, adulte/egyg) - followed by 2.0 -

adultssegy - in 10 "“eqgs/parasiloid ~and
egge/parasitoid treatment. ‘From 30 twe- 100

TaE7 in 20
eggs/parasitoid

treatment, adults obtaingd ranged from 1.00 to 1.14 per/egq.
Thug T. brasiliensis exhibited superparasitism tendency in
lower egg density, and 1% could be concluded that egg -
female parasitoid ratio of 4031 is ideal to avoid super

parasitism.

Raesulis of exposure of Trighogramma Spp.

reared from C.

cephalonica 1o the same eggs showed that fecundity of T.
pretiosum was highest (44.5) followed by T. dendrolimi
(29.8), Ir. bactrae (28.%9), T« brasgiliensis (28.3), I.

chilonis (22.4), Tr. armigera (12.3) and T. achagae ¢11.0).
Whan adults obtained from €. cephalonica eqgs were exposed
to H. armigera eggs fecundity of Tr. armigera increased

gsignificantly and that of T. chilonis

and T. athaeae

marginally. Though facundity in olhers declined, number of
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adults oblained per egy was significantly more. Number of
adults per egy ranged from 1.44 101.89 in comparison to 1.01
to 1.0% dn C. gephalonica gg34. In a third set where sdults
obtained from H. armigera eggse after rearing for a0
genarations on  this host were exposed tlo G« gephalonics
Gygs, Ffecundily of all species increased significantly.
Exposure of trichogrammatide to He armivera eggs increased
Peagundlty significantly in Tr. armioera (122.3%), Tra.
haclran (12,841, Te pretivsum (EE.E8X), Tl chilonis

(289.8%), T. achaese (2E5.4%) and T. brasiliensis (112.3%).

In T. dendrglimi it remained almost same. It is therefore
clear that if ahove species are reared on H. armigera eggs
an increase in its fecundity can be achieved. Rearing on any
host did not effect developmental period, emergence of
parasiloids ar lengevity., Thers was more recovery of
adults/egg from H. armigera compared to €. gephalonica,
tincrease of 40.7 - &1.% %),

A esludy on ithe effect of different egg density of
Helicoverpa armigera and parasitoivs numbers on intensity of
paragitism ‘on cotfon by Trichogramma chilonis indicated that
in 1 famale/plant parasitism was very low with a maximum of
19.5 % at a density of 15 eggs/plant. In 2 females/plant
treatmant, hast parasiltism with egg density at RO gygs/ plant
was  highesl (45.8 %) In 4 and & females/plant trealment,
host  parasitism increased uplo 15 and 10 eggs/plant and
declined thereafter, TV chilonis showed some density
dependonce as parasitism  was Jenerally low in the level of

g and 3 egges/plant. Effective suppression of H. armigera,
therefare, can be achieved by regulating dosages as per egy
denaity,

An experiment carried out to find oult the compelitive
interaction between Cheilomenes sexmaculata and Chrysopsela
Larnga  in. the presence and absence of Aphis noassypii
ravealed thet in presence of aphids there was no interaction
botween 1st instar grubs of each species and they consumed
74 % of aphids pravided within 24 hours. During 2nd instar
G parnea killed b6.0 % larvas of C. saumaculala and all
aphids provided were consumed in 24 hours. During 3rd
inetar C. carnea killed 6.0 % of (. sexmaculata and C.
gexmaculata killed 32.0 % of GCucarnga. However, in latter
case hoth larvas were found entangled with each olther and on
separation Lotk died within 24 hours. In the absence of
aphids  such attack was more provaounced. €. carnea killed
24,0, 00 and 100 % C. sexmaculata larvae during 1st, 2Znd
and  3rd dinstars and C. sexmaculata killed 10.0, 33.0, and

0.0 % in 18%, Znd ang;ﬂrd instars, respectively,

Parformance of Cheilomenes sexmaculata in  different
Lemperatures and humidity ranges indicated that in general
Cs soxmaculats was ahle to bring down high aphid population

at 180 whan it predaled on 72.8 and 74.8 % aphids at 40 %
and 70 % R.H., ﬁequggively._"34 Jossypil increase was less
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#t  this temperature suggesling it was not bptimum

reproduction., ALt 280, £, dgxmaculata reduced A,

for its
HRssYRii

population by 86.4 % at 40 % R.H, and ?7.4 % at 70 % R.H. In

control, aphids multiplied 11,4 times at 70 % R.H.
to 3.8 Limes at lower humidity of 40 %. at 26,
reduction of B80.9 and 99.4 % was oblained at

higher Bumidity, respectively. Al thisg Lemperature

multiplied 9.4 and 10,8 times within 5.0 daysg.

compared
population
lower and

aphids

Thus ¢,

serxmagulate performs betier at BE-26°C temperature and  70%

humidity,

The economics of production of M, armigera wasg
it Including the cost of the digt ingredignts,
eleclricity charges, #lc., the cost of Production of

worked

labour,
one gegt

of diel vials (containing 96 vials) with 1 larva in pach was

talculated to be Rs., 49,72, Considering 50 % mortality from:
the time of inoculation into the diel till pupation, the

cost  of Producing one He armicera pupa was found to be one

rupse.,

The experiment on developing & pesticide tolerant strain

of Talenomus p

emus was initiated by using endosulfan a4t 0,1

mi  concentration. Now the experiment is in progress at 0.3
ml  conecentration. Here, though high mortality has been
Feebrded, over generalions, a parasitism of 30 4 has been

dblained.

Studies on the storage of Carcalia illota, a tachinid

parasitoid of H. armigera, has shown that storage

of the

PUparia of this parasitoid at 10°C results in 40 B BEWD %y

17,3 % and 0O % emargence at 10, 20, 30 and 40

storags Fespactively in comparison to the puparia

dayvs of
retained

L room temperatura where 100 % emergence could be obtained,

) survey conducted for the opresence of

aemiclausum at Nilgiris on tabibage has shown a parasitism of

were no diffgrences in the biological parameters
Milgiris strain in comparison with the exotie Taiwan

Maternal age and host deprivation had no effect
longevity of Eracon kigﬁgﬁi{ig&i. Maximum number of

an  the
cocoons

ware formed and cocoon production occurred for 38 davs when
hosls were provided for a day old mated females. Significant
reduction in tocaon production obccurred when hosts wers not

provided for more than & days. The parasitoid
tocoons  for a range of 18 - 21 days when the

produced
host was

bxposed 1o 3 to 9 day old females, Beyond 9 days, the number
af  davs gf effective cocoon praduction was drastically

reduced.,

The resulte of  the comparaltive studies

using the

indigenous and Indonesian straing of Cotesia flavipes and

Lesting them for their pParasitising ability,
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production and sen ratio amongst progeny at paresitoid host
ratics of 12, 181 and 221 revealsd the sungriority of the
indigenous  <train in producing more adults per host larva
parasitised and & greater proportion of females in  the
PBEGUETY ., The ralio of B:1 uasve beslt results amonyg Lhe
ratios tested, '

Tomats, cotton, pigeon pea and chick pea  plants were
tested using M. armicéra eggs on the leaves for tLhe
parasiftising ability of Chelonus blackburni reared from P.
opersulells and §. cephalonica (laboratory hostsi. The
results dindicated thal Lhere was no parasitism in chickpea
while tomalo had the greatest parasitism of about 17 %.
The parasitism of H, armigera was not very different
amongel the threw host plants whether the asdulls were reared
from F. oaperculella or C. cephalonica and the adult
emergencs was also low irrespective of the host plant.

Egy cluglers of Chilo partellus with varying egyg numbers
were used - Lo study the performance of Trichogramma
chilonis for their parasilising abhility, adult semergesnce and
propertion of females in the progeny. The resulls indicated
& P2.33 % parasitism in #gg tlusters having 26-30 eggs  and
an  overall parasitism percentage of arcund 70 % in @qr
flusters having 16~5%5% eggs. The proportion of females in
the progeny was around 2.% to 2.8 in the &gy clusters
numpering from 16~-5% edggs. The number of adults were also

around 33 in these egy clustars.

The relationship betwsen larval period and pupal weight
of Chilo partellus. Corcyra cephalonica, Phthorimaes
operculella, Plutella wxvlostella,Helicoverpsa armigera and
Spodoptera litura revealed a negative correlation betwean
the two and in general a shorter larval period and lesser
weight of  pupae of males than females in the spacies
studied,

1.1.2. BIOLOGICAL SUPPRESEION OF SUGARCANE PESTE

- Experiments were laid out at Punjab Agricultural
University, Ludhiana taq evaluale the effectiveness af
Irighogramma chilonis for the control of £hile auricilius.
¥he releasss of & dav old parasitized hosl egys were made
£ rom July to October at 10 day interval 8 50.000/ha. The
incidency varied from 6£.9-7.4 per cent in the parasitoid
Fql?aﬁid plots as compared with 17.% per cent in the
control.,

fin attempt 1o field evaluate T. chilgnis against C.
auricilius and C. g, indicus al Indian Institute of
Jugarcsne  Research, Lucknow revealed Zhat the  borer
incidence and intensity at harvest in released and control
blocks vern 40,7 and 2.7 per cent and 3%9.3 and 3.1 percent,
resrectively. While for internode borer 3t varied from 30.2
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to S9.0 per cent in relessed plol as caompared to
&1.71 per cent in unreleased plots. AL harvest the internade

borer incidence and intengity in release
and %.4 per cent which was significantly

iess Lhan &64.38 and

4.7 per cenl in contral ploils. ‘Augmentative
indigenous and Indonesian populations did notl
level of internode borer incidence at Coimbalore.

pay cent parasitisalion by G.flavipes of
larvae at lLucknow in ditferent plots ranged from
#1.34 {mean 19.45). Difference belween
cunreleased plots in parasitization percentages
Adsrarnible, Coptesia flavipes adults B &50/ha were re

al fifteen days intervals in block trial.

infestation of stalk and internode borer was at low pace
the Catesia released plol as compared to control plot.

Can  oxperiment was laid put in Punjab
field efficacy of two strains of Cotasia
indigenous atrain  and Indonssian strain. The
parasitoiids were made & 800 adults/ha at 10 day
from last wesk of April o end of Octobers
that the indigenous ghrain of . flavipes was
compared Lo lhe Indonesian strain 1o control three
of sugarcans horers, vii. Chilo auricilius, G-

and Acinona stenisllus.’

flavipes.

intervals

infuscatallus

Epiricenia

The wffeet of releases of cocoons
melangleuca for the control of Pyrilla perpus
studied by collecting the parasitoid cocoons ant
tham in areas whare Lhese were aimost absenl in

The releases were made once @ %,000/ha.

releasing
Ludhiana,
It wag found

with imn & monlh Lhe posulation of pyrilla
where cocpons were released as compared with

plot. :
Four species, viz. GCotesis flavipes, Glyplomarpha
nicevillei, Campyloneurus mytator and Sturmiqpsis inferens

were recorded from Chilo aurigilius,

inferens was

recarded for the firat time from Punjab.
flavipes and G. nicevillaei were recavered

gteniellus. Five parasitoid species,

Only Cotssia
from Agisona
Talenomuys

dignoides, Rhaconolus GirpOPNAJAR. lsotima Javensis,
nicevillei and an unidentified tachinid vers recovered from

geggs and larvae of Scirpophaga ME&AB&-

Three formulations of B. L. viz. Delfin, Dipel

Centari were Leslted against C. auricilius

and it was

that after 72 hrs all treatmentls proved
control. Migher dosages of Delfin and Dipel
gignificantly better than the lower dosajges.

At Bugarcane EBreeding Institute,
parasitism by G. flavipes was highest
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tollowed ky internode borer. On shoot borer, the parasitoid
ahowed np activity throughout the year. A survay conducted
for natural enemies of internode borer at Coimbatore and
sugar mill areas in Tamil Nadu revealaed the absence of
larval parasitoids except for C. flavipes as also viral as
apgainst fungal infeclions.

in laboratory parasitization studies,  indigenous
population showed higher levels of parasitization on' sorghum
harer Lhan pn  intsrnode boree. Indonesian population
pehaved erratically in laboratory cultures which could nat
ke maintained continuously. Hoat acceptance time of females
of Indonesian population on C. partelluys was slightly less
than that of indigenous population. Mine insecticides tested
against adults of §. flavipes by residual film exposure
gshowad Them Lo be loxic.

Four species of ground beelles collected from sugarcane
gcosystem wers ddentified. The activity of carabids was
almost equal in tropped area and fallow land. Field
collected carabids fed on sugarcane bBborers and sucking
insecta in The laboralory.

Cryptolaemus montrouzieri showed feeding and development

on  supgarcane pink mealy bujg. However, ants appeared Lo
interfere with its activily. :

The commercial formulation of B. thuringiensis - Dipel
was found to be effective against inlernode borer in
laboratory bicassay.

Laboratory investigations were carried out at Lucknow on
the binlogy of exolic strain of C. flavipes on the larvae of
£, auricilius. The lengevity of male and female wasp was
B.69 + 3.32 and 5.4 + 2.25 days, respeclively. On  an
average & female paralysed 2 + 1.43 host larvae during ils
total life period. Each female wasp produces 37.17 * 27.85
adults. Emergence of adulls from cocoons was 94.89 per cent.
Sex ratio of the emerging progeny wag 13 0.38 (Male =
Female) in single pair experiments while in group rearing
when 10 males and 10 females were released for
parasditisation the sex ratlo in the progeny impraoved
(4110,8%), Mean production of wasps from each parasilised
larvas of stalk berer was 21.83,

Parasitization of top borer, Scirpephaga excevplalis by
lsotima Jdavensis predominated the parasitisation in 4th
broed (%.2 percent) while the parasitisatlion by other

L natural snemies were &t a low key at Sardar Nagar. A lotal
af 2,8%0 males and 4,500 females of Elasmus sp. released in
the sarmarked field resulted in increased parasitization to
an gxtent of 4.4 psr cenl against 2:5 per cent
parasitization observed in nature.The top borer infestatiaon
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at Shakar Nagar was negligible and egg parasitization to an
prbent nf 14,19 per cent by Telenomus sp. was recordad

Parasitisation by Cotesia flayipes and Campyloneurus
‘mutator to the extent of 2.3 4 and 3.5 %, respecltively, was

recorded on stalk boraf,_g. auricilius in Sardar Nagar.

1.1.2, BIOLOGICAL SUPPRESSION OF COTTON PESTS

The studies made at Hyderabad revealed thalt it is
pessible Lo obtain Rs.31,700 / ha by spending about-
Rg.5080/ha through IPM strategies on cotton (1% .27 cost 1
bunefit ratio), whereas the intensive inseclicidal usage may
give Rs. 34,000/ha (1:3.46, cost benefit ratic) on 30 rounds
of spray for Rs.1%,36% spenl. The latter also proved
detrimental for the development of beneficial fauna.

Research~cum=-demonstration trials were laid out at three
locations in  Punjab (Mansa, Sandhwan and Barriwala) with
four treatments, viz. bio~agents (Trichogramma chilonis &
Chrysoperla  carnea), PAU recommended spray schedule,
farmer*s spray schedule and cotrol. The releases of T
chilonis = were made & 1,5%0,000/ha and that of ¢. carnea &
1,000,000/ ha. Ii was observed' that bollworm complaxr
incidence in four treatments, viz. bio—-agents, PAU spray
schedule, farmer spray schedule and the contral were 77.9%4,
R7.8% R7.4% and 80.7% respectively at Sandhwan, &4.6%, 54.1%4
&67.4% and 82.1% at Mansa and 15.03%, 28.06%, 17.73%., and
42.%3% at Barriwala.The results indicate that the releases
of Trighopgramma could lead to a reduced level of the pesti,
pesuibly by combining with the insecticidal spray.

The IPM module corsisting of blanket application of
methyv]l demelon (0.03%) lhres releases of Chrysopa scelesltes
A %BO,000/hasfweek and releases of Trichogramma chilonis @
1,30,000/ha/week and one aspray each of endosulfan (0.07%)
and  monocrotophos  0.04% proved sffective against cotion
Bollworm Eariss vittella and sucking pests Aphis nessypii.

Jassid and whitefly at Anand.

In the trial conducted at the farmers field at Alandurai
by THAU, Coimbatore on development of biocontrol based IPM
for wollon pests, the resultls indicated that the set of
Treatmant with biocontrol agents (Chryvspperla carnea,
Trichogramma chilonis and Ha NPV) and need based application
of insecticides, neem oil as envigaged in tUhe ALCRF
programme, treatments on ETL based on recommendalion by
TNAY, were on  par with sach other in reducing the
population of sucking pests, the incidence of bollworms and
racording higher yield but superior to the farmers method
with more number of insecticides, applied at frequent
intervals.
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The results of the trial using €., carnea for the control
of aphids, thrips and white fliss and comparing it with
plant protection schedule in Pune (Maharashtra) indicated
that the Jassig and whitefly population was minimum in
biovcontrol treatment plots, There was no significant
differegnce in Lhrip incidence in all the treatmenlts. In case
of bollworm contral the chemical Lreatment was found
suparicr in  reducing bollwdrm damage as evidenced by the
boll and locule damage of 46.08 and 24464 % in  insecticidal
treated plois as against &8.46 and 39.87 % in biocontrol
treated plots. The insecticide treated plots gave higher
yields of seed cotton (1124.37 kg/ha) than biocontrol
Lreated plots (888.11kg/ha),

Laboratory studies were made to study the effect of two
different formulations and dosages of Bacillus thuringiensis
on  the larvas of Earias sps. It was found that higher
dosages of Delfin (Bkg/ha) and Dipel 8L(2 lit./ha} regul ted
ﬁn higher mortality as compared with their lower dosages (1
g/hal,

T.1.4. BIOLOGICAL. SUPPRESSION OF TOBACCD PESTS

in a ‘survey for tobacco aphid natural enemies at
Rajahmundry, it was found that syrphids appeared first
followed by coccéinellids which kept the population at check.

8ix chrysopid larvae per tobaceco plant released at the
begining of aphid infestation in tobacco field trop
effectively reduced the build up of aphid population and was
on  par with phorate 10 G & 2g/plant and both these were
supgrior to the control plot where the aphid population
increased continuously. "All the B. 1. treatments and
endosul fan (1 mlzlit) were superior to control in reducing
capsule damage by H. armigera in tobacco. Delfin, Dipel and
Bactospeine were significantly ‘superior to endosul fan.
Amonyg B.l. formulations , Delfin and Dipel were superior - to
Baclospeine and thus can be used effectively against H.
armigera. The B.l. treatments Dipel and Delfin were on par
and  significantly Buperior td all other treatments in
reducing the sesdling demage by 8. litura.

8. africanus could locate 8. -litura and parasitize
effectively in both caged and uncaged tobacco nursery beds .
and  significantly reduced the number of  seedlings damaged
over control.

In a biocéntrol based IPM demonstration trial in an area
of 0.3 ha nurgery at Morampudi commercial tobacco nursery
belt, integration of parasitoids, predators,insect pathogens,
antifsedant (NBKE) and evipositional trap crap castor
against 8, liturs was demonstrated, The CB ratio for IPM
was 1iZ.74 wherpas for conventional chemical control i1 was
111.52. It was also observed that with the use of
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nurzerigy

hiocontrol agents ihe damage to tobaccd

gignificantly raduced over chemical

crop of casior lurad heavy population of 8, litura
fpurgeries and encouraged the biacontrol,

roleasad and indigenous ones.

away from

1.1.5, BIOLOGICAL SUPPRESSION OF PESTS OF PULGES

Trials with T. chilonis and HahNPy on H

condueted in Hyderabad and Coimbatare.

armigera weta
ication of
hination with the

5 125 LEZha, 250 LE/ba and 1% LE/ha in com
rolasse of Trichogramma chilonias registered 87,
larval mortality. In Coimbatore spraying of endos
(thrice), Ha NPV 230 L E/ha thrice, release of T.

1 lakhsha five times. a8 well as sprayin

4 . Ta ghilonis 50,000/ha thrice ware

73 and 47
ulfan 0.O7%
chilonis @
g of NPV 125 LE/ha
gffective

pedueing the larval population and damage

and also recorded higher grain yield.

Evaluation of B.b. sormulations viz.,
Biaokit, BARC strain, BTH=1, BTK-LL, 5,.T.T, and Agraes a
kn/ha &t Hyderabad and Coimbalore reveale
damane (26.83%) was in Biobil followed by
(P7.96 %) as against B7.84% damage in untr

Hyderabad. Highest larval mortality

d that the
Endosulfan 0.07
pated conlroel

d Delfin (40%).

rorordad in Biobit followed by Dipel an
trial in Coimbalore reyealed that Dipel.
were on par but superior To BYT, BTK II,
and endosulfan. ALl E. 4. formulations were howse
to untreated check, and the grain yield

troatments waere notb gignificantly diffarent.

Delfin and BETH .
BARC slrain, Biohitl
ver superior

The effectiveness of NPV against H. armigera in chickpea
was sstimated at Hyderabad and Coimbhalore.
5 290 LE/ha reduced ihe larval popula
(Ba.3%) followed hy % LE/ha (72,0 42 an

sndosulfan 0.083 % (63.% %r. The

Spray applicatian
significantly
d and 123 LE /ha
tHyderabad

indicatad that HaNPV & 250 LE/ha was effective in
H., armigera on chickpea. In Coimbatore
significantly less in' endosulfan 0.07 % treatment
by HanPy 185 LE + jaggery 0.5 %4 + endosulfan 0.033 %,

pR0  LE; HaNPV B0 LE + jaggery 0.5

the HaNPVy 250 LE

endosulfan 0.08% %. With regard to yield,
was superier Lo other treatments in recor
followed by HaNPV 185 LE + jaggery G.5 %
v, endosulfan 0.07 % and HaNPV 425 LE + endosulfan
which alsp shows Thatl the HaNPy & 250 LE / ha was go

ding higher
+ endegulfan 0,035

Twa peaks of moth gmergence once

geptember and lhe gsecand in 4ih week

Seplember

racorded while monitoring H. armigera population
pheraomone Lrap catches at Hyderabad. .
noticing the peak moth population, ega

armigera was: ohserved synchronising wi
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period of piasonpea. This eould greatly help in
synchranizing fisld release of Trichogramma and spray of NPV
depending on the posk molh 9merg&nrn noticed in pheromone
Lrapsg.

» Telade  BIQLOGILCAL 5Lﬂﬁﬁhfﬁmﬁﬂ O RICE PEBTS

In the trial conducted during kharif, 1992 at TNAU,
Coimbatore vrelease of Trichogramms japonigum @ 5 cc/ha (B
times) was on par wilth reolease of parasitoid (4 times)
followed by spraying of phosphamidon 300 ml/ha once as well
as spraying of phosshamidan 300 ml/ha on 30 and 87 DAT in
reducing the stemborer dead hearts uplo 44 DAT., However, on
51 DAT, ETlL based apolicalion of phosphamidon (twice) was
superior %o the above lreatments. With regard to white
BArs, releass of parasitoid followed by spraying of
phogphamidon was on par with spraying of phosphamidon
(twice}! alone in recording less white sars damage. Highar
yield could be recorded from the plots trealted witlh spraying
of phosphamidon (twice) 25 well 24 releagse of T. lda
(4 times) and spraying phesphamidon onge. In  rabi, 1993 the
results indicaled that release of T. jeponicum @ % ce/ha
thrice followed by sprayivio of phaosphamidon 300 ml/ha once
was on par with need basod spreying of phosphamidon 300
, ml/ha twice in reducing tho stemborer DH and white ears and
% recording higher wield than release of parasitoids T.
Japonicum and T. ghilonis alone. sach four times.

Field experiment on The evaluation of Trichogramma
daponicum Lo control Poirpophsga inceriulas on rice in
Ludhiana showed Lhat o reloases of T. Jjaponigum 8
30.000/ha  at 10 cay: interwval, during August and September
were affective, and the parasitoid was also recovered from
the colonized plot. Bimilarly T. e¢hilonis was tried
againet Cnaphalocrosis nudinalis & 30,000/ha, at 10 days
interval and it was foungd that the number of leaves damaged
by the pest wers almest haif in the released plot asg
compared with the  contrel plot.

Release of T. japoniaou . was
found to be ths most @f?ﬂttavt and significantly superior
to chemical control t.ps Luwo sprays of endosulfan (0.07 %)
and control. The parazitoid suppressed the pest to an
extent of 43.8% % as agalinsit 13.74 % in endosulfan.

AL Coimbators relorae of mividbug, Cyrlorhinus
lividipennis & 70 nymphs/58 thrice on 45, 55 and 43 DAT was
an par with application of carbofuran 3 G & 33 kg/ha on 44
DAT in reducing the posulation of brown planthopper,
Nilaparvata luzsns., The population of wolf spider, Lycosa

pseudsannulala was unifors in all tke treatments indicating
the safely of carbofuran 2 G Lo the wolf spider.
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In the studies made on Lhe asgpsement of population
dynamics of pesls of rice and their mnatural enemigs at
Coimbatore need based application of phosphamidon 300 ml/ha
racoprded less incidence of stemborer dead hearts and whitle
aars and wes safer tp the wolf splder L. pseudoannulata and
web spider, Telragnatha iavana.

Three a9y parasitoide vig., Telrastichus gechoenobi .,
Telenomus rowani and Trichogramnag Jépanicum were reco rded at
Coimbatore parasitizing seggs  of rite stem borer, Lo an
sxtent of B28.1, 85,9 and 5.8 per cent respectively. The
activity of T. sghosnohii was high during June (&1.9 %),
July (35.7 %) and September (36.7 %) and the axtent af
parasitism by I. rawani ranged from 20,1 to 2.1 per cent
and by T. isponicum fThe parasitism ranged from 4.5 to 10,4
per eent. 0On egy mass basis, the total parasitism by the
thres parasiloids was higher during Decembar (B3.6 A),
March (7&.% %1, NMovember (74.1 %), October (69,3 %4}, January
(6.3 %), and Septamber (61.0 %) The larval parasitoids of

rice  leaf folders, Cnaphalocrocis o nalis and Marasmia
patnalis gz, Trichomma =~ tnaphalocrocis, Temelucha

philippinensis, Xanthopimpls flavolineatd, Brachymeria SpP..
Charops brachypterum, Elasmus sp., and Apanteles flavipes
effected Lheir maximum parasitism to the axtent of 7.0,
Brolaiy 903y s T, 4.4, dub and 0.3 per centy
respactively.

Buccessful establishment of the parasitoid Alloarhogas
pyralophagus has haen achiesved wilh Lhe recovery af this
exolic parasitoid from the yollow steam borer larvasg
collected from the parasitoid reluased rice field of Assam.

Bassanal lncidence of key natural enemies of rice hispa
Dicladispa armigera in the hispa endemic areas af
Disangmukt, (Sibsagar? and Kakajan revealed the aclivity of
aygy ~larval parasitiod Chrysonolomyia sp.,larval parasitoid
Bracon hispae and egy parasiltoids Trichogramma  SPP.»
Olign4ita sp. Dut of these natural enemies Bracon hispae and
Chrysonolomyia Sp. were dominant both during the Rabi and
Kharif, 1992. Efforts have been made Lo develop laboratory
rearing techniques for Lhese indigenous parasitoids.

Btudies in Coimbatore revealed that spraying uf
monocrotophos 100ml/ha (thriceld, Bacillus thuringiensis 2.5
lit/ha (thrice). buprofezin (4 times) 1.6 kg/ha, NSKE 5%
(4/% times) as need based either alone or in alternation
viz., menocrotophos—buprofezin B. 1, Bup~B.L-NEKE; as well
as B. 1. = NSKE-mono wers found to reduce the leaf folder
damage and increased the grain yield gignificantly. The
safety of treatments in conserving the population of
predators and extent of larval parasitism was in the order
af NEKE > B. thuringiensis > buprofezin 2 monocrolophos
gither alone or in alternation,
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1.1.7, BIOLOGICAL SUPPRESSION DF OIL SEED PEST

Only one parasitoid, Diagreliells rapse was recovered
from mushard aphid, l.ipaphis srvsimi whereas coccinellid,

Goceinalla saptempunctats and syrphids,Epleyrphus alternans,

B E. halteatus, Malasyrphug confractor, Scaeva Jlalemaculala
i 0 and Bpasroporia  dndisanea were the predators recorded ad
Latdhisng

A o field axperiment was lald out in Ludhlana Lo study The
afflcacy of Q. seplempunciata and Chellomengs sgxmaculatae.
The second instar larvas of these beetles were released @
1000/ha and 1t was found that C. seplempunctata was better
Lo sentrol the mustard aphid as compared with G
seumacdylata. The feeding capacity of the larvas of tThese
twey speciss studied in the labpratory showsed that tLhe
larvas of . seotempunciala consumsd IBO.40 + 42,3 and C.
sexmaculata 304.83 4+ B5.8 aphids during their development

Tha laboratory studies cohducted at Hyderabad on
- infactivily of Metarhizium anisopliae and Bacillus
| popillisae dindicated that neither of Them were -effective
against white grub of groundnul which was also evident from

?l the field study where no difference in crop stand gr yield

was oblained from all the plols.

Bpray application of Dipel at 0.5 and 0.75 kg/ha E
highly effective and significantly reduced the population of
Achass  ianals followed by Dipel at 0.25 kg/ha in castor at
Hydarahad, Spray application of AJNPY  at 2B0LE/ha, 185
LE/ha  end al 123 LE + endosulfan 0.03% also significantly
reducad the larval population and was on par with endosulfan
[{f o} o 7 Application’ of either Pipel or AINPYV has not
affected the activily of Micraplitis maculipennis.

toti8. BIOLOGICAL SUPPRESSION OF COCONUT PESTS

In an attempt to standardise the laboratory
multiplication technique for the endoparazitoid Apanteles
taragamse at Kayvangulam it was found that the second instar
caterpillars of Dpisina arenosella were besl suited to
multiply the same in large numbers. Laberatory reared
hethylid, elasmid and chalcid parasitoids brought aboul &
gignificant reduction of (. arenpsella when field releases
Wera made of the same. WVariation of protein, both
nualitative and guantitative could be noticed in diseasd and
healthy grubs of Rhynchophorus ferrugineus when infected
with & rod shaped nuclear virus.

Sirthoconus praefectus was found ts be -the dominant
predator of Htephanitis iypicus at Mannuthy and Vyttilla but
their population was very low and feiled to effecl any
check on Htephanilis population.
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At IIHMR, Bangalore several parasitoids and predators of
the insect pests infesting mango, ber, citrus, guavs, b,
were collected and identified. The record of Aphidius sp«.
Aphelinue sp., and Signiphora sp., appeared lo be new on
pomegranate aphid, Aphis punicae. . :

The coccinellid predator Cyrplolaemuys montrouzierd
consumed aboul 3460 eggs or 500 nymphs of the mangoe mealybuy
Rastrococous dceryoldes, The development of the predator
was prolonged when it was fed with the mealybup eggs. In the
Field the predaters were able to bring down the maalybug
infestation. A total of 7360 C. monirouzieri. 12, 600
Coccidoxennides peregrinus and 1230 Leplomastix dagtylopii
were released Lo suppress Lhe mealy bug populations on
pomegranate. :

Four demonstration trials were conduclted al Bangalore on
guava and grape mealybugs and the afficacy of the natural
enemies provad in the farmers field. :

A study on regponse of the ber scale insect parasitoid
Anicetus celonensis revealed that dimelhoate (0.05%),
dichlorves (0.1 %) and phosalone were relatively less tloxic
to the parasitoid while the fungicides were safe.

The releases of Aphytis proclia and Encarsia perniciosi
in Hashmir on apple each made & 2000 per tree during third
waak of July and second week of June showed that the
infestation by San Jose scale was reduced to the extent of
0.2 to B.4% (A, proclins) and Q.3 to Z.44 (E. pernicinsile.
@imilarly the predator,(Chilocorus bijugus) whaen released
4 20/ tree indicated that scale density was reduced from 1.9
ta 8.4 (less then last year) suggesting that the rate of

predator should be increased.

Bingle release of Chilecorus bijugus larvae & 30
neonate grubs per Lree at Solan brnugat about a reduction in
maan population from 7.9 to 8.B/cm bark area within a
menth, thus ngrub stage appears to be suitahble far
suppression of the San Jose scale in apple orehards.

Aphalinus mali which was introduced at Mauni in 1991 has
uniformly spread in the apple orchard and is providing
satisfactory control of Lhe woolly apple aphid, as compared
with the pest situption before the relaase of the
parasitold. '

fAs many as 2,72,000 parasitoids (1,24,000 A. protlia and
1,48,000 E. perniciosi) and 3207 C. bijugus were reared in
the laboratery and were released in Lhe various grchards - in
Hashmir. The predators C.hiiugus wers relesased and
consegquently racovered from Jawahar NMNagar and Zakura
{(Hashmir). '
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Erttomopathogenic nematode Melerorhabdilis bacleriophora
was multiplied in  the laboratory at Solan and it was found
that from one late instar Corevea larva, 4800 Jjuveniles
could be oblained and the population al harvest varied From
HA-B9% (3500 alive infecltive Juveniles/host larvad. The
survival under refrigeration was upto .1.3 months. Whgg
applisd & 100 infective juveniles per cm™ surface area (10

Tive agrubs was less in treated pleot (40 - 5B32.3%) tlhan
cantrol plot (&6.7 - 80%)

1110, BLOLOGICAL SUPPRESSION OF VEGETABLE PESTS

Natural enemies of insecl pesis affecting brinjal,
cabbage, chillies, okra, peas, tomato, elc., were «collected
and identified at Bangalore. Burmoides suturaliss, a
totecinellid predalor was often encountered preying on aphids
of peas and chillies.

Irichogramma pretiosum recorded a mean of A43.05%
parasitism of tomalo fruit borer Helicoverpa armigera egygs
under open field conditions during January-April' 94, when
a release was made alt the rate of 85 lakh adults/ha.

Ghrvsoperla carnea was found to control the aphids on
chillies when relsases were made at the rate of % larvae per
plant compared to chemical insecticides.

Matural parasitisation of Helicoverpa armigsra eggs by
Teichogramma (58.3 -~ 100%) provided satisfactory control of
the Ffruit borer on tomate crop and no need was fell far
release of T. pretiosum at Solan.

In cauliflower and cabbage fields at Solan Pigrig
brassicas larvae were hegavily parasitized by the solitary
ichneumanid endoparasitoid Mypprsota - egheninusg.
Parasiltization by GCoilesia glomeratus was evident after
March and it varied from 2-11.9%. No necessily was feltl for
application of any insecticide against P .brassicae.

The “wggs af cabbage butterfly Pieris brassicas in
Kashmir were parasitized to the extent of 2%% by some
unidentified hymenoplerans during second week of September
and aphids were predated upon by coccinellids while no other
natural enemy was recorded on ‘cutworm, diamondback moth and
white grubs. :

Streening of diseased larvae at IIHR, Bangalere of P.
xylostella and C. binotalis vielded bacterial pathogen,
Herratia MACreesens and microsporidian, Nosema and
Yairimprpha sp.. On farm traile in tomato using HaNPVY on H.
armigers in various locations in Karnataka gave eancouraging
results.,
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Application of five rounds of fungus Nomur
d.8x10 tonidia/ml+ Triton ¥=d100  (0.01%)

a8d rilevi &

intervals during evening haurg'sfgnificantiy hrought
the larval Ropulation of M, armigera in tomato to

compared teo 2.3 in contral.

A trial carried out to determine the fiely
Dipel BIl. ang Centari inp controlling B
Bangalore with Six weakly sprays of Dipel 8. a
four spays of endosulfan at 10 day interval i

larval population to 0.84 per plant as compared

kylostella
nd Centari and

andosul fan and 5.08 in contral plats The mawximum yield

39.1 tonnes / ha was recorded ir Dipel treated
was  significantiy more than endosul fan treated

t/ha) and control (B4.4 t/ha,. The vield from Cent

plot. (B4.2 t/ha) Was on par with Dipal ane
treated plots,

Yol BIDLOGICAL SUPPRESS.ON OF POTATH PEBTS

ari treated
gndogul fan

The reloases gf G koshleri and G« blackburni were foung

to  he suparior to T. thilenis and recommended

insecticide

endosulfan (0,0% %) at Pune. The parasitoids sup
rest to 59,49 and 58,65 % respectively as against
37.40 per cent in I.;nilgﬂig and endosul fan Lraatm

pressed the

The Parasiloid, Irigﬁgg;ﬁmmg_gﬁiigﬂig was able to search
for the FRost up to a distance of 7 metre from

release. Alsgo it was observed that the
parasitization was higher at gshart distance j,

percentage

Aup to @ matres and it goes on decreasing to 50 %

and reduced further tp a5 % al 7' m distance,

T+1+12. BIOLOGICAL SUPBRESSION OF WEEDS PESTS

upto &4 m
|

Laboratory studies at Bangalore indicated that

mating in - E¥gagramma, bitolorata reduced the

398 laid by females and also thair longevity,
diapause showed that the beetle jg capable
throughout = the brawedirg seas0n, wilh an
pereentage with the approach of the dry season.

viability

diapausing

209 larval parasitold Qﬁgg&gggﬁlsig P Was recorded for the
first time from & b;gq;gzggg in Bangalore. It was found
barasitise up to 22.9% af the larvae collected from the

field during SBeptember, 199z,

The . lea#f faeding chrysomelid Haltica sp., and

boring Curedlionid Haﬂgpﬁxgs:ﬁp. Were found to cause

damage to the aguatic weed bLudwigia Sp.
increass in the density of the weed. Begir
was  also gbserved feading on ihe leaves of
Bangalors,
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Suceessful control of water hyvacinth has bsen acheived
by the field release of Neochetina eichhorniae and M. bruchi
in Alengmara (Lakhaibill) and the Tocklai river, Jourhat as
about %0 % water surface has been cleared 21 months after
releass  in AAU  and 80 % cleared in  aboul 30 manths in
Alenamarsa,

Neorhatina spp. have established on waler hyacith and
its damage was also ovbserved but there was ne impact on the
weed in Ludhiana. The mite, Orlhogalumna terebrantis was
not obesrved after its relesase in the pond.

Btudisg on biolegital control of water hyacinth through
Mgochaiina weevils gave encouraging resulls in Anand.

Abeutl 2%,300 caterpillars of Pareuchaetes pseudeinsulata
ware released for the control of Chromolaena odorata at
different locations in Kerala bul no sign of establishment
Wat 08N,

1.2. Proposed programme for 1994-5%
T EADLL RESEORCH

Basic réﬁearch on parasitoids and pradators at Project
Directorate of Biological Control, Bangalors

Tete Maintenance of species and strains of egy parasitoids
for various hosts

(e Qdality control by rearing on ‘target host® and
Cumparing with ‘laboratory reared host' and to findout
for how many generations higher fecundity is retained

1+3. Electrophoresis of various strains/species . to
differentiate the variation

1.4, Evaluation of all above strains/species oblained from
various experiments in comparison to reared gm
laboratary on crops like cotton, tamalo, maize,
sugarcane eto.

1.3, Maintaining cultures of certain predators

Te6.  Allempls will be made to synthesise artificial diet
for chrysopids and coccinellids

1.7. Sex ratio alteration will be attempled in chrysopids
and coccinellids by antibieotics and temperature
treatments

1.8. Evaluation of already available diets defined for 0.
arenogaella and §. litura 1.9. Selection of pesticide
tolerant strains of Telenomus remus ;
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1.9, Studiss and survey of Nilgiris strain of Diadegma

1.10.

1‘11‘

1.12-

1!13'

1.14,

1.15.

118G

1,17

1.18.

1-19‘

1.20.

1.21.

1.22.

gemiclaysum

studies on the parasite of Plultella xylpstella,
Cotesia flavipes

borformance of . Iridiogranma chilenis on Chile
partellus €99 clusters with varying egyg numbers.

Comparalive studies on some artificial diets for Chilo
B :

influence of larval weight of Chilo partellus on
parasitism by ‘Cotesis flavipes

Fabrication of 'wind' tunnel nlfactometer/s multiple
choice activity chambers elc,

Studies on the habitat selection, host seleclion and
host preference hy larva and adults of chrysoplds and
cocecinellids.

1dentification of chemical cues (Kairomnnes/syﬂomunes)
that evokes & bekavioral response an chrysopids and
coceinellids in terms of the ovipositional preference
and feeding preference by wind tunnel plfactometer
multiple choice mathode.

Basic research an entomopathogens

Basic studies and Mmass multiplication of NPV of

Mglicoverpa armigera and Spodaptera litura in vivo and
invitro (PDRC) :

Gereening of mango and guava flavinoids amd some
phenolic acids as W-protectants tar NPV of Bpadoptera
litura (IIHR) '

Gereening of field rollected Plutells xylostella and
Crocidalomia for baculoviruses (IIHR)

Comparalive efficacy of various Bt formulations nge

Dipel 8L, Centari and Eloasp in controlling Plutella
xylostells in cabhage C(IIHR)

Field efficacy of Nomureae rileyi against Spodoptera
litura (IIHR)

Maintenance of varielies of Bagillus thuringignis
(1ARL?
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2. BIOLOGICAL SUPPRESSION OF SUGARCANE PESTS

£.1. Burvey of natural enemieg of inteérnode borer in
factory areas as well as Coimbatore (8BL)

Z.2. Adaptive trials to prove effectiveness of Jrichogramms
chilonis against Chilo aurigilius (PAU & ILIBR)

2., Comparative studies of Indonesian and indigenous
strains of Cotesgia flavipes against sugarcanr borers
RFAl, BBI & IISR)

2.8, Colonization and redistribution  of Epiricania
melannleues against Pyrilla (PAU & IISR)

2.5, Htudies on indigenous parasitoids and entomopatlhogens
of sugarcane pests with particular reference to their
spaconal availabity and parasitism/ predatism with &
vinw Lo utilize them (PAY & IISR)

2.b. SBtudies on kairomones of C. partellus frass and Lhel
bincssay on . flavipes (8BL)

2.7« Laborainry multiplication of Rhaconolus s paeand
Telanomus sp. (SRL)

ZuB. Bpecies complexity and seasonal fluctuationsg of
carabids in sugarcane ecosystem (SBL)

2,9, SHBtudige on € ontrouzieri and Brumus sturmiopsic
againet mealy bugs and whitefly, respectively (BBL)

£.10. Survey for pathogens of internode borer (BBI)

2.11. Studiesg on soil persistence of GY and syneragistic
effact of adjuvants on the virus (SBL)

2.12. Comparative field svaluation of GV and B huringiensisz
againet shoot horer (8RI)

g

.12, Pathogenicity of B. thuringiensis to internode borer
(BRL

.14, Pathoigenicily of Hirsutella sp. to internode borer
and pyrilla (SBIL)

2,495, Field evaluation of T. chilgnis against Sacchariphagus
insdeus (XLIGR)

Polb. Field evaluation of Beauveria bassiana for control of
sugereane borers (LISR)

£.17. Field evaluation of Metarhizium anispplias for cantrol
of Pyilla perpusilla (LISR)
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proLoGioal SUPPRESSLON QF COTTON EEETS

nevelnpment of nigeontenl hased IPM for cotton pesls
(Epal, PEU & ThALL

Teplaticon  and jdantification of pathogens of sucking
peels (MELD

CAL, BURRRELS

BIOLD

atudies on  natural enemies of tobacco pink aphid.
Pt pirolianag Blackaan (GTRI & Mipani)

sualuation of di??ﬁrﬂﬁt_,?mrmuiations of Bacillus
shuyringlesneis aspinst  Helicovelpa arminers  on
tonarct .t GTRI, GAU & Minani)

Evalustion of Apatochpysa sp. and Chrysopetla carnes
A bage

e enntrel of tohacseo aphid (CTRI & Mipani)

poxjuation of dusags of Apanltales africanus againsl
Spodontars titura in tebhaccs nurseries (CTRI)

Insegratad management of Sppdoptaara litura in tobacco
urgsries (CTREL S

OF INGECT PESTS OF PULSE CBOPS

seminnrs on plgronpea intevcropped with

reactivenous of Trichoaramma chiloni.s and NPV againszt

cillus thuringiensis formulations

Evaluation -of Ha

againgt Helireworpa ALMigera en  pigeonpea (APAU &
THAU

E??ectivenezé of MPY against Mplicoverps armigera on
ehickpor (ARAY 5 THAELD

pefnetivensss of Trichoarammea chilonis and HahiPV

anainst Helirovarpos srmimera on  pigeonpea (PAU &
THED .

geferlivenass of HahPV againsl Helicoverpa armigera on
chichpea (PAUY '

BIOLOGICAL SUPRTLSRICN OF DILBEED CROP PESTS

Testing of Mitarbiziue anisopliae and Bacillus
popiliisaa anainat white pgrub on groundnul (GAU & APAUY

ﬁeaﬁmnai sbundangs  of natural enamies of graundnut
leaf minagr and Apoids (ARAL)
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7.8.

7'3.

17141

it

?Iéji

7’.7'

7.EBI

B

..

8,5.

B i

Goasonal  abundance of natural enemies of rape seed
mustard aphid Lipaphis srysimi (PAU)

Testing of Metarhizium anisopliae and Bacillus
popliiiae against white grub on groundnut (GAW

BIOLDGICAL BUFPRESSION OF PADDY PESTS

Studies on T Agpi_iggm and T. chilonis (KAU, TNAU,
FAU, MPAU & aal)

Field trials wusing the various formulations of
Bacgiliug thuringiensis for the control of paddy pests
(KAL) _

Evaluation of Irichogramma japonicum against rice
sten Lorer, Te ghilonis against leaf folder (PAU,
Lt lana)

Evaluation of the efficiency of miridbug, Cyrlorhinus
lividipepnis against brown planthopper, Nilaparvala
Tunens stal (TNALD

Burvey of different rice growing tracts for obtaining
saasonsl  calender of natural senemy complex of rice
peals (THAU}

Menrgameant  of leaf folders with different Bacillus
Lhurinusiensis formulations (TNAUY

Beagonal incidence of key natural enemies wilh a view
Lo wtilise thewm for suppression of rice higpa,
Biciasdispa arminera (AAU)

éluerwam of Allorhogss pyralophagus against yellow
siom borer of rice C(AAU, TNAL & KAW)

Berasening, evaluation and re~release of baculovirus of
Orvetes rhinpcergs (TNAU, AAU. CPCRI & APAU}

Stuedigs  on biological suppression of the lace bug
Glgrianitis typica (CPCRI & KAW)

Fass multiplication of Apanteles taragamae (CPCRID

Figld evaluation of the performance of lab reared
larwal, -prepupal & pupal parasitoids of Qpisina
aFgWuﬂPllﬁ (CPCRI
fituiies on nalural enemies of eggs of Opisina
5r#1nsw]1¢ (CRCRI?}
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B0 D

10.1.

10

i

Btrain  improvemsnt of Hatgrhizium_aniaag;;gg with a
view 1To utiidze it againgt QOryetes rhinoceros
(CPCRIL)

Characlesdisation 2 pattngenicity trials with viral &
becterial pathogens and cross infection with Bacillus
thusingianiis & Baclllus popillise and other pathogens
(CPCRL) : "

sutvey of natural encmiss ofRhynchophorus ferrugineus
(CRCHT ) 7 G

Laborataory sultiplication & evalualion af

Compoenarielia rollafis against Leucopholis cungaphors

C(ORORL) L ;

pathoganis  and cross infection trials with
phpidliag & other pathegens of L.oneaphara

Bludied on prodaceous mites & coccinellid predators of
Regpiellia indics (CPERID

Collection aod identification o natural enemiss of
Truitl arop peasta (LMD

Fogding polential a2 Crymtolanmusy mantrouzgieri on  Lhe
mange meelybun Rasirocoecus ieoryoides (LIMR)

Deamunatration trial an. the gffert of G, mantrousieei

The ronlrol 0F manneo mealybug (IIMR).

Performance of Lo montrousiori in  the control of
grape mealybag (IIUR, 89400 & MRAY) -

Buscentibility af - pepr  acala insect parasitoids
Andcotug Lavisngnsis and to different pesticides
CZIHRS

Finid avaluation o watural anemies against
pomegranate mealvibug (TIME)

BIOLOGICE., BUPPRESCION OF IEMEERATE FRULT CROP PESTS
Ralative saffectivensss of parasitoids & npredators
against San Joge scale (Dr. YBPUM & F and EKUAS & T
Seasonal incidence n# Baﬁ Jose Scale & wolly aphid in

relation 1o nmatural eromies al  different attitudes
(YEFUH & & and BRUAY & T)
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10.3-

10.4.

11.

 f 2

11.2.

¢I1‘3‘

1144,

11.5.

11.&.

1'1.?.

12‘
12. 14

2.2,

12.8.

13,

1341,

18.2.

R

Parformance of Aphelinus mali and chyrsopids against

wolly apple aphid (YBPUH & F and SKUAE & T

Dosage standardieatidn of locally  available
entomophilic nematodes against EBErahmina coriacia
(DrYSPUM & F)

BIOLOGICAL SUPPRESSION OF VEGETABLE CROP PESTS

Collection and identification of natural enemies of
vegetable crop pests (IJHR, Y8PUH & F. and SKUAS & T

Studies an  the parasites of tomalo leif miner
Liriomyze trifolii (IIHR)

Evaluation of Trichogramma pretiosum against tomato

fruit borer (ILIMR, MPAU, GAU, YBPUH & F and SKUASB & T

Field evaluation of exotic parasitoidsof Plutella
sgylostells (LIHR)

Studies orn the natural enemies of aphids and pod borer
gn chillies and peas respectively (IIMR)

Field efficacy of Nomurasa rileyi against H. armigera
in tomato against $. litura in heet=-root & against H.
armigers, S. litura & T. ni in cabbage (IIHR)
Evaluation of natural enemies already identified
against Pieris spp. on cabbage (BKUAB & T and Dr YBPUH
& Fia ;

BIOLOGLICAL. SUPPRESSION OF POTATO PESTS

Efficacy of parasitoids & microbiasl agents (alone &
in combinatieny in comparision with recommended
insgcticide for the control of Phlhorimasa aperculella
zaller (MPAU) . :

Efficacy of biotic agents against potato tuber moth in
Arni (Country store) (MEAU)

Survey the natural enemies of potato tuber moth in
differsnt season (MPAU),

BIOLOGLCAL SUPPRESSION OF WEEDS

Laboratory s¢tudies an the behaviour of Zysogramma
bicnlorata. Evaluation of biological conlrol of

Parthanium (IIHR}

Burveys in farmers field in and around Bangalore for
feeding by 2. hitolorala on sunflower (LIHR)
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13.3., Btudies on faclors responsible for low eyg hatching of
Z. higolorata (IIHR)

13.4. Studies on diapause in Z. hicolorata (IIMR)

13.53. Btudiee on the natural enemy complex of Ludwigia sp.
(IIHR) :

13.6. Bupply of natural enemies of weeds to different
centres in the country (IIHR) j

13.7. Biological control of water hyacinth using Neochelina

spp. and Qrihogalumna terebrantis (KAU, AAU, GAU, MPAU
& PAU)

13.8, Biological ctontrol of Balvinia molesta by Cyrtobagous
salvinias (KAWU)

13.9. Riological suppression of Chromolaena odorata by the
release of Parsuchaetes pseudoinsulata (KAU & AAU)

13.10.Biological control of Mikama gcandens using exotic
natural enemy (KAL)

13.11.8urvey of indigenous natural enemies of Mikama, Pista
and Limnocharis ete. (KAU) ;
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1.3. EXPERIMENTAL REBULTS
1.3.4. Baneficlal insects introduction, guarantine handling
and basic research

1:8321u1s Bhipments received

" During 19938-%4, no exotic natural enemy was obtained.
T.3.1.8. Hhipments sant

During the period under report, 43 shipments of 48
natural enemiss and 17 shipments of host insecis were sant
from the Project Directorate to various co-ordinating and

nther centres (Table ).

Table 1. Bhipments sent

e it v e 408 S Pl i, s B i s 1t

Matural snemy/ Centre No.of Stage Numbers

Host inseot ship=
: metils
CTy (2) () (4) (3
Bpodeoptera Jitura Wockhardt Ltd. 1 Egus 1000
! Aurangabad ¢

it pupas 25
GHKVK, Bangalare 3 ;o Egags 1600
FIPPRAT, Madras 1 Eggs 2000
Halicoverpa armigera Wockhardt Ltd. 1 Eggs 23

SBurangabad : '
GKVK, Bangalore 4 Eggs a00
Phtlorimasa Wockhardt Lid. 1 Egas 1000

i operculella Aurangabad
Uas, RRE,Mudigere 1 Engs 200
[ Univ.af Agril.
Gciences, Mudigere

& Bangalore. 2 Eggs 1200
Chilo partellus BBI, Coimbatore 2 Eggs 700
© 8BI, Coimbatore 2 Eggs © 400
Chilocorus nigritus Ph., D. student 1 Adults 100

UAS, Bangalore
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Table 1 eonbds aws

et

i st v i e o s S e e e

1) (23 (3 (4) (%)
Gryplolaemus Farmorg from 1 adults 190
montrouzieri Mo
Curinus oeruleus Farmars from 2 Adults 200G
M. & AP
Pharoscymnus herni Ph.D. student 1 Adults 40

Uas, Bangalore

Cotesia flavipes apl, Coimbatore 4 Cocoons 430
i (Indonesian ghrain’
pal, luaahiana P Cocoons 400
PAY, Ludhiana
ani,Coimbatore B Cocoons 1000
Chelaonus plackburni caD, Nanta Farm 1  parasi~ 400
Hota tised egys
Deapl. af Agri-
eulturs Kota 4 Parasi-
tised 2g949%
Allorhoges apy, Jorhal 1 Cocoons 200
pyralophagus
Trichogranma Gey, Anand 4 i 20000
chilonis pPay, Ludhiana 1 1Y 4900
- pAgri.College. 2 B 12000
Tmphal
Ral, Udaipur 4 3 BO00
FRI, Jodhpur 1 " 5000
T dendrolimi 18RI, New Delhi 1 " 5000
T. ambryophagum 16R1%, New Delhi 1 L 2000
; FR1, Jodhpur 1 3 2000
FRI, Coimbatore 2 v 22000
T. Jjaponicum ] ciPM, Bangalore i i 2000
pay, Ludhiana 1 u 4500
Agrie College,Pune 1 b 6000
Agri. College 2 1 13000
Imphal
T. pretiosum Agri. College,Pune 2 10000
1ARL, Mew Delhi 1 b 2000
Gay, Anand 1 " 18500
1 i 2000

Ixishaanammaigiggg 1ARI, New Delhi
armigera '

v e it ot e s i S i
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1.8.1.8. Maintenance of host ingsecls and nalural enemies

At the headguarters of the Project Directorate, the
following host cultures were maintained f

) aonidiella aurantii, Aspidiotus destrucltor, Hemiberlesia
latanias, Maconellicocous hirsulbus, Planogoceus cited,
Spodopbera litura, Helicoverpa Armigera, Plutella
gylastella, Curcyvra sephalonica, Qhilo partellus, and
Phthorimass Dperculella. :

Gultures o the fallnwing' natural gngmies were
maintainad &l the Project Direclorate.

Allorhogas pyralophagus., s:_nmm blackburni, Coplesia
flavipes, Copidosoma  koehleri, Chilocorus nigritug,
Bharoseyimnus  horni, Ceyptolaemus montrouzieri, Cheilomenes

| sexmaculata, Telanomus remus, and Bracon kirkpatricki were
| multipliod for conducting bagic studies and for the supply
o the centres. Alse some of The indigenous parasitoids of
Hiarmigers and P. xyloslella like Campoletlis ghlorideae,
tachinid parasitoide and Diadegme semiclausum were collected
from the field as and when required.

1.3.1.2.1 The details of trichogrammatid species and straing
of T. ghilonis maintained are provided in Table 2.

— p—

Table 2. Trichogrammatids in culture

e it 1 s e s i i

Gpacies No.of egg . No.of No.of
cards adults generations
prepared obtained obtained
{ ; during®2-93
zj;jfmgﬁﬁmmg ﬁgnﬁgg@ 40 40000 = 24
T« bra 25l 40 40000 36
T. ghilonis (12 strains) 480 480000 432
T dendrnlimi 40 40000 36
Lo en 40 40000 26
L 40 40000 LB
L 40 40000 3é
40 40000 36
C 40 -~ 40000 )
40 . o 40000 36
40 . 40000 36
g e g I - B8 Comparative studies on the Indonesian and
indigenous strain of Cotesia flavipes on Chilo

hartellus

As  evident from the studies conducted in 1992-93 thers
warn no drastic differences amongst the Ludhiana, Coimbatore
and Bangalore strains of Cotesia flavipes in their progeny
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production, percent larvae parasitized or proportion of
females in the progeny and hence the Bangalore strain
itself was ulilized as the standard indigenous strain to
compare wilth the imported Indonesian strain for SOMR
parasitoid host ratios and their affect on number of larvae
producing cocoons and scx ratio of the progeny.

Adull parasitoids which were 24h old were aspirated into

a container and parasitoid -~ host ratios of 118, 121 and 211

were maintained for both the siraing, The host larvae of

Chilo partellus were exposed on a palch of artificial dist

and the larvae removed atter 24h and reared on the diet

Till cocoon formation. The number of host larvae producing

_ parasiloid cocoons, number of adultl parasitoids emerged per
host larva and proportion of females in the progeny were

retorded and ihe lrial replicated 3 times for the various
parasitoid thost ratios. The results are represented in

Fig.1.
a0 — : ' ; 08 N
: a 7 u
50 - il
-0.8 g
N 40 - £ ;i
S 08 .
m g 1,
b 3 o4 7
e 43
r 20 - 0.8 ;
i -0.2 m
i0 4 a
b i 1.0 S
b s

101
" Parasitoid : host

‘™~ Indomeslan ~*— Indonesian

O Indonesian
Larvae producing Adult paragitoids/ Proportion of
peragitcld oocoons - host larva " females
Fig. 1: Comparison of different strains of Cofesia
flavipes using Chilo partellus as host larva
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As  can  be seen from Fig.1 the indigenous strain was
hetter Lthan the Indonesian slrain in progeny production as
well as the number of larva producing cacoons in &ll the
ratios tested. The ratic of Bi1 gave the best resulls with

i the indigenous strain resullting in highest proportion of
larvap producing cocoons (0.68%), greater adult parasitoids
(52.7) and best female ratio of 0.32 proportion of females
among  the progeny. B0 a parasitoidi host raltio of 281 is
considerad best Ffor Cotesla flavipes and the indigenous
glrain was found possessing superior traile Lhan tLhe
Indenasian strain. It is guite probable that the imported
strain has los?t its capacity Lo parasitize due 1o
sontinuous laboraltory rearing while the indigenous strain
hecause of its adaptability in the field and fo our
conditions is faring better. It would be advisable to use
the indigenous strain itself in future studies against Ch;;g
partellus. ;

ToB.4.83. Bludies on the parasitizing ability of Chelonus
blackburni on Helicoverpa armigera eggs  when
reared on P. pperculella and €. cephalanica on
some seleclted host plants

and chick pea were selected for the study. The laboratory
culture of Chelonus blackburni maintained on  the two
factitious  hosts, Phthurimaea operculellsa and Corcvra
rephalonica for more than 10 generations were made use of in
the study. Two parasitoid adults were utilized far
replication and 30 H. armigera eggs stuck on the host plant
lzaves with a wet brush and this esxposed Lo the adults in a
container. After 24h of exposure the plant was removed and
the hatched larvae of H. armigerse reared on cut pieces of
bhendi till cocoons were discovered. The emergence of
adults from thess cocoons was recordad. Dbeervations on
numbar  of adults emerged, davs for cocoon formation and
days for adull emergence were recorded. The rasults are
presented in Table 3 and Table 4.

g Four host plants, namely, cotton, tomato, pigson pea

The results indicate that the host plant tomato produced
more numbar of adults ( 4.8%) as compared to colton (3,.30)
and pigeon pea (0.75) when 1the adults reared fraom B
operculella was wutilized. From chickpea no adults of (.
hlackburni emerged for both the factitious hosts. Howaver,
the adults reared from C. tephalonica produced 4.00, 3,75
and 375 adults on temato, cotton and pigeon pea
respeclively and they were significantly different.
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Table 3. Chelonus blackburni aduit emergence from H. armigera
placed on various host plants (28 egpe/adult)
(Mean of 4 replications)

Adults reared from

Hust plant = - ol ———
> B- gparculella €. gephalgnica
Cotton : 3.05 + 0.06 3.75 + 0.14
b3t e (2.02) (2.06)
Tomato | 4.25 + 0.12, ., 4.00 + 0.24
; WL oae Y R (2. 14)
Pigeon pea. .  0.75 + 0,21 = 3.25 + 0.13
S s (1,12) (1,95)
Chick pea 0. = 0
Fiet (0.71) (0.71)
€D (P=0.05%) T bL1eq : 0.118

-~ el

Figures in parenthesis are vx+0.5 transformed values

Table 4. Days to adult emergence and percent larvae
: producing adults for the wvarious host plants

tesfed
E«. operculella £+ cephalonica
Host plant  Days to % larvae Days to % larvae
adult into adylt adult into adult

emergence parasitoids emergence parasitoids

- e

Cotton | 37,24 7.00 86,42 . 7.50

+ 1.42 F 0.93

Tomato 29.42 17.00 30,14 16.00
+ 2.86 : + 0.82

Pigeon pea  28.44 2.00 27.14 13.00
+ 3.12 + 0.62

Chick pea = = = &

The results presented in table 4 indicate that generally
the number of adults as indicated by the percent larvae
producing = parasitoid adults was gensrally low with the
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maximum being din tomalo whether the adults were reared fron
Gy rephaloniva or P. operculella. The days 1o aduls
emgrgence was ranging from 87.14 to B87.81 in various hoot
plants and the fwo Factitious hosts.

The resulls indicate thal generally percent parasiti::
of H. armigera was very low whether the adults of

hlackburni vreared from P, dperculglia or C.
were used. However, amongsf The host plants tam
produced more adults than opther host plants when ardu

reared from P, operculslla were used. The parasito

falled to parasitize M. armigera eggs placed on  chick
piants in the case of adu;ts from both factitious hosts.

T 1.6 Performance of Trichogramma chilonis on g
clusters of Chileo partellus with varying eng
numbers. !

In order to test the performance of Trichogr.
ghilenis on egyg clusters of C. pariellus consisting
varying number of eggs, an experiment was laid oul  uzsing
individual fertilized females exposed to individual e
clusters. The numbar of eggs in each cluster was counted
and  Lhen exposed 1o a single fertilized female of T,
chilonis for 24 h., The egy cluster was removad and latar

! observed for percent eggs parasitized, number of adull:
emerging, days for adult emergence and proportion of fomule
progeny. The egg clusters were then grouped into class
intervals and the results are presented in Table 5.

The agg clusters of £. partellus varied in number from 4
to more Lhan %7 eggs per cluster. T. chilonis parasitized
aggs  of C. partellus irrespective of the numbar. Howaver,
the percent parasitism was maximum (92.33%) in the @y
tlusters with 26-30 eggs while it was least for agg clusters
with 1~5 eggs ponssibly indicating that a single female can
parasitize effectively about 28 eggs of C. partellus.
However, the per cent parasitism ranged from 74.80 to 8.5
in egg clusters from 16 to 45. Howsver, the numbsr o
adults varied only from 34.00 to 38.50 from egg clusters
containing egys from 24-5%, showing that about 3% adults can
be produced from the eggs of C. partellus containing about
26=-33 egygs by a single female of T. c¢hilonis. The ‘sax
ratio was around 3 (proportion of female progeny) fram Lhe
egg clusters containing 26-5% eggs. The sex ratio was
howevar very less from egy clusters containing lesser ey
numbers as also the number of adults emerged. The leasti
adult emergence was seen from 1-5 ggge cluster while the
maximum of 38.50 was recorded from 31-33 aggs cluster. The
days for adult emergence did not vary much and was around 71
days in all casss,
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Table 5. Per centl parasitism, number of adulls, sex ratio
and days for adull emergence of T. chilonis
expused on C. partellus egg clustars

Mo.of eqgs n % equs No. of Propo= Days for
in the parasitized adults tion adull
clusters emarged amergence
G- 12 19.44 + 13.06 1.08 0.24 13.33
& DLEE
& - 10 42 75.84 + BA.63 q.27 2.07 11,10
+ £.88
11 - 15 1é 57.4% + 42.04 1558 1. 13 11.E0
210,41
14 - 20 12 76.80 + 22.04 2b.36 2.87 11.20
T445.01
29 - 23 G 7B.68 + 28.3%9 268.11 2.21 s
*10.44
26 ~ 30 B 92.33 + 9.14 35.88 2.92 11.29
+12.83
31 - 39 4 88.92 + 7.45 37.00 B8 11.00
+12.04
26 - 40 e 73:95 = 25.06 34.30 3.08 1150
' + 6,50
41 - 43 2 79.88 + 0.715 36.00 2.65 11.00
+14.,00
b4és =~ BD 2 66,10 + 2.10 34,00 2.3% 11.50
+11.00
51 - 5% 2 62.66 + 20.33 38.50 1. 89 14.00
+13.50

The results indicate that a single female can produce
aboutl 3% adults from egyg numbers varying from 24-35 aeven if
the percent parasitism of eggs were variable for these egddgd
numbers.
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1.3.1.7. Relationship betwsen larval period

: and  pupsd
woight of some lepidopleran insectls.
The la}val' period of both the sexes' .and the pupasl
waights W studied for Chilo partellius, Corovea

caphalonica, HMelicoverpa armigera, Spodoplera
Onigina arenoesella. The larval periods of
ingects were recorded and their pupal weighls r
the male and female pupae separately. The
betwaon the tTwo was worked out +for all

LTitura and

incdividual
gcarded for
relationship
the abave

lapidopteran insects. The resulis are presented in Table &.

Tabla &. Relationship between larval pariod
weights in some lepidopleran insects

ard poral

e s 11 vt 17 s o e a1 s o v o it

Mean Mean Correlalion

Insect Bay larval pupal co-affi-

period weight cient (r)}

(days) _£mg) _

Chilo partellus Male  34.93 46,62 - 0.543%s
Female 39.08 125 .80 w (O, EHE40PR
Gorcyra cephalonica Male 37.81 34.16 - 0.7210%
: Female 41.1é 46,18 - 0., 6208%
Helicoverna armigera Male 20,95 314,43 Skl ¢ A
Famale 21.1b 393.40 - Q.EEReHR
shodoplera litura Male 18.24 344.7% - Qubdiian
Famale 18 .36 350.33 - 0,884
Plutella xylostella Male 14.07 4.32 - 0.3@Exw
Female 14,23 S.24 - 0L AT7PE
Opisina arennsalla Male 49 .28 28,11 - 0,728%8
Female B8.28 34.10 - Q.84 1%%

## =~ Highly significant at P< 0.01.

A parusal of table 7 reveals thal in all
studied the male larval period was less than
larval period. In addition in all the inse
the female pupal weight was also mere than the
waight . A negative correlation was observed
larval period and pupal weight in the case of
females in all the insects studied indicatl
waight of pupal as Lhe larval period was shorte
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1a3a1.8. Interaction bhatween grubs of Cheilomenes
pexmaculata and Chrysoperia carnea with and
without food Y

An  ewxperiment was carrvied out for studying interaction
between I,11 and III instar larvae of both . spxmaculala
and €. carnea with aphids and withoul aphids in order 1o
ascertain which species will displace the other if they are
present together. In this study, aphids A. gossypii were
providaed 8 50, 7% and 100 per replication for both predators
and there were 10 replications each for I, II and I1IIL
instarg. Larvas of both prodatory spocies were taken from
laboratory reargd matarial. Both larvae were roeleased in
glass vial (7.5 x 2.3 cm) along with aphids and were secured
by cotton plug. Obhservations were recorded after 24 hours
on surviving apecies and number of aphids fed. In a second
experimant both larvae wore released withoul any aphid in
glass vial (7.5 x 2.3cm) and ware plugged with cotton wool.
In this experiment also observations were recorded afler 24
houras on surviving individusal. Each sxosriment (larval
instar wise) was replicated 10 times. = Hesults of the
experiment are preosented in Fig.d.

120 : 120

N
£ |
or 100 wl .__{‘., 3 = L 00 m
m g0~ /% i S0 =
. o \ /ol .
+ 8pd fo- - = pen 9
a o 3 4.0
i 40 - ¢,_// \\u _ﬁ e ~ 40 a
3 il SN g
o B S : £ s
¥y 2B o 20 3
& ™ T 7 T 1 T o 8
ik P2 ri B Pi P2
1 Instor fi=ingtar Hi=Inztar
- Fith food ~*— Ytheount food
¥o. of ephide gomgnimad

Pi= [. parnss FPi=(, gexzmaoulsia
Fig. 2: Interaction between Cheilomenes sexmaculata
and Chrysoperfa cazrnea with aphid dphis
gossypil as prey
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Results presented in Fig.2 indicate that during st
ingtar in presence of aphid population no interaction was
ohserved. Perhaps in presence of food neithar gpecias
attacked each other. Both species together fed on 74.0%
aphid . that were provided. However during E&nd instar
Cutarnea larvae after consuming all aphids provided for food
killed &6.0% C. suumaculata larvae, as dead (. sexmaculata
larvae were seen after 24 hours., In third instar also £
fernea  killed 46.0% €. sexmaculala larvae and in 33.0% case
bath larvae were seen killed . They were found entangled
with each other, suggesting .attack on each other far
nurvival .

Results in Fig.2 indicate that such attack was more
pronounced in absence of food and it was survival of one of
the species., During I instar only 10.0%4 of C.garnea were
killed whereas (. sexmaculata was killed to the tune of
91.0% in competitive interaction. During second and third
inslars C, carnea larvae were killed to the tune of 33.0 and
0.04 in tomparison to 100.0% in £. sexmaculata. The study
indicated that (. carnea 1is superior as it ~displaces (.
“aumaculata larvae in all competitive interaction and the
two predators should be releassd separately esspecially in
case of low food availability. i

> 1.8.1.9. Performance of Chellomenes sexmaculala at different
lemperature and humiditly ranges

An experiment was carried out by setiing up
environmental chambers al different temperatures 48¢, gEB*
and 26°C and at two humidity ranges 40% and 70%. Cotton was
planted in  pots. After 30 days these potted plants were
transferred in to environmental chambhers. These plants were
infested with Aphis gpssvpii. Treatmantls at each
temperature and humidity ranges were replicated 3 times. In
control the top five leaves were infesled with 5 aphids.
Initial count of aphids was recorded in all treatments.

. Cheilomenes sewxmaculata grubs were released at the rates of
250 aphids, Daily ohbservation on number of aphids consumed
was recorded 1ill beetle grubs pupated. In contrel also
.ntrease in population was recorded for same period as in
Lreatments. Results are presented in Fig.3.

Results presented in Fig.3 indicate that in general C.
sgxmaculata was able to bring down the population of aphids,
At 18°C, it predated on 72.3 and 74.8% aphids at 40% and 70%
R:H., respectively. A. gossypij increase was less at this

- lemperature suggesting that it was not aptimum for its
reaproduction. Larval development period was 13.0 - 14.8
dayvs . At 22°C, C. sexmaculata reduced A. gossypii
Population by B86.4% at 40% R.H. and 97.4% at 70% R.H. 1In
tontrol aphids multiplied 14.&6 times at 70% R.H. in
tomparison to 3.2 times at lower humidity eof 40%. Larval
[ mzlopment was 8.5 - 9,0 days al this iemperaturs. Al
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Fig. 3: Effect of temperature and humidity on
predation by €. sexmaculsta larvae

267C, population reduction of 80.9 and 99.6 ¥% was obtained
at lower and higher humidity, respectively. At this
temperature aphide multiplied 9.4 and 10.8 times within 5.0
days. Thus 1t is clear that C. ssxmaculats performs better
in temperature from B2-26°C and at higher humidity of 70%

1.3.1.10.  Screening of wvarious Bacillus thuringisnsis
products against Trichogramma chilonis . and
neonate larvas of Helicoverpa armigera

This experiment was carried oul with 11 B. t., products
viz. BTK-1, BTK~11,BTT, Dendrobacillin Asthur, Lepidocide,
Bitoxibacillin, Delfin, Thuricide, Tow arrow, and Dipel.
Solution of Athese products were sprayed & 0.9 kg/ha. A
clear plastic container wag utilized as testing unit., A
window was cut on all sides of containsr (5.% % 5.5 x 2 cm
size) and 100 wire mesh was heat sealed acruss it to provide
aeration and to make the unit escape proof. Both container
and egg card containing 300 eggs of Helicoverpa armigera
were sprayed. After shade drying 50 adulils of T. chilaonis
were released for 24 hours. After that time, observation on
mortality was recorded and egg cards were observed for %
parasitisation. In another experiment eggs which were about
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to hatch were sprayed with all above menticened products and
larvae on hatching were reared till pupation. Dbservations
an mortality were recorded. Dead larvae were obsarved
under microscape individually to ascertain whether
mortalitly was due to B. L. or any other reasons. Results are
presgnted in Tahles 7 and 8.

Table 7. Effect of various B.t. products on parasitism of
Heligoverpa armigera eqgs by Trichogramma chilonis

Per cent
B.T. Mortality* Parasitism Emergence
. PRODUCTE of adult
parasitoid

Daifin : 0.0 : 94,0 .8
Thuricide 0.0 5.8 28.0

Tow arrow 5 850 98.0 97.2
Bitosibacillin ] &0.7 93.4 o0 .4
Lepidocide &3.1 26.0 28,0

BTK~1I : 0.0 96.8 R o8
BTH=1T ' 0.0 W SRR o

BTT _ 0.0 9.2 o 98.6
Dendrobacillin 0.0 P8.2 Rt
msthur . 0.0 5.5 . 94.8

o i ]

# Corrected mortality after Abbol’'s formula

Resulis presented in table 7 reveals that
bitogibacillin, lepidocide and dipel caused &0.7, 62.1 and
36.4% mortality of T. ghilonis adulte after 24 hours of
constant exposure, In all other treatments there was no
mortality (corrected martality). Howaver, none of the
compounds caused any hinderance to parasitism, which ranged
from %3.4 -~ @8.2%, Emergence of parasitoldae from all
treatments was normal and at par. Studies therefore
suggests that both H. L. producte and T. ghilonis are
compatible and can be releassd/sprayed together for
gffective hiosuppression, ' ;

Results presented in table & on screening of neaonate
larvae against B.Lf. products ravealed variation in response
to Be 1. products. Lepidocide, Thuricide and Delfin caused
93.6, &3.8 and 78.04% mortality of larvae within 3 days of
~ hatching., BTK~I & Il and Dipel caused 59.5, 50.7 and 50.2%

mortality, vrespectively. In other products it ranged from
- 15,8-36.5% for the same period. In addition BTK-I, II, Tow
Aartow, dipal and Asthur also caused mortalily between &.8~
- 11,3%  between 4-7 days after hatching. Results generally
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Results of the experimenl are presented in Ta

Table 9. HSereening of trichogrammatids

againstl

ble 9.

arenpsella eggs laid inside frass of larvae an

coconut lewaves

e o e e

Species % parasi- % eqggs 4 oegus
tigm hatched desiceated
Trichourammaloidea armigera 0.00 94,04 5,90
Tr. bhagtras 15.10 82.16 2.70
Trichogrammna aghasas .00 87.%0 2.07
I. ghiloniy 10.96 84,00 2.bb
f T. svansescens 6.25 85,40 6.25
I. embryophagum 82.05 15.38 2.56
T. dendrolimi 0.00 74 .73 ®.26
T. laponicum 0.00 100.00 0.00
T« preticsun 87.30 71,42 2,19
T. sp. (ltalian strain) 12.45 Bé& .47 Z2.81
et e e
Resulls presented in Table % indicated that T

embryophagum parasitized 82.0534

making field release.

nf Trichogramma chilonis

mi/liter solution of endosulfan.

after 13 generations, O0.&8% to

eggs followed by X

pratiosum 27.3%, Tr. bactrae 15.1%, Trichogramma sp. 12.45%,
T. chilenis 10.946%, T. brasiliensis 8.96% and T.svansscens
&.85%%, other species failed to parasitise 0. arenosella egus
lajd in the frass. High egg hatching was also observed in
most of the speciss indicating that some tr
were unable to parasitise eggs inside the §
smbrvophagun treatment, only 15.38% of host.

thus sugyesting that this species can further be tried for

ichogrammatlids
rass. In T.
eggs hatched,

1.3.1.12. Evaluation ot endusulfan res;stant/tulerant qtra1n

The experiment was initiated during 198%-90 by exposing
Bio €1 strain, which was selected for field trial to 0.12

Experiment was conlinued

this year also by spraving 1 ml/liter solution and shifting
test species to 1.2% ml/liter solution in F 164 generation.
Glase Ltube (20 x 30.% cm size) bolh end of which were opan
was used in The experiment. Required solution was sprayed
inside the tube and was dried under the shade. Adult
parasitoids obtained from previous test were released inside
after covering both ends of tube with long cloth. Egy card
was introduced after 15-30 minutes of adull release. Within
this time susceptible ones were eliminated. Dbservation on
percent mortality of adult was recorded after & and 24 haours
of exposure and subgequently for parasitism.
parasitoids were sghifted from O.12ml/liter to 0.25 ml/l.

During 198%-90

0.30 ml/l. after 13
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generation, 0.50 to 0.75 mi/1, after 14 generation 0.75 1q
1.00 ml after np ganerations and 1.00 to 4.5 ml after o2
Jenerationg., AL present sxperiment is at 9.@5 mizlit stage,
Results are presentsd in Fin.q,

Results presented in [Fig.4 Fevealed that after 131
generaiions when shifted to 0.025% concentration 100%
mortality pecurred within & hours and parasitism was 70.0%.
Howevar aftap Feraring for anpther 30 generation al same
concenlration mortality pattern after & and 24 hoaurs in F
168 gensration was S0.0 and 80.0% and parasitism was 100.0%.

It was decided gfter abtaining 100.0% parasitism fop
about g8 gqenarations to shift Parasitoids to next higher
concentration i.04, 1.85 ml/litar (0.044%y in p 144
Jenaration, Parasitoids again ghowasd highay susceptibility
of  this dosage and low Parasitiaom pe 45,0% wiag obhlained.
Experiment wijl continue for nesxt year alsg.

120
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&bmn!amm

40 5

%
[ [
F .7
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g 4
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0359 -
Gencration

E59 8 nre. B 24 hre, —9— 5 parasitism
Fig. 4: Equsure_ of Trichogramma ohilonis
adults to endosulfan
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1.3.1.18. Effect of UV treatment on freshly parasitized egygs
of Corcyra cephalonica by Trichogramma chilonis

The experiment was carried oul by parasitizing fresh
agus of Corcyra cephalenics by T. chilonis and then expuosing
to WY light., Corcvra eguys parasitized by T. ¢hilonis which
ware at differsnt developmental stages viz. O, 1, 2, 3, 4,
e A, 7 and 8 days after exposure were kept under UV (30
waltilight for different periods i.e. 49 minutes, one hour
and  one hour bthirty minutes. After exposure to WY, cards
we e collected and observed for gmargence af the
paratsitoids. The experiment was conducted in order to
determine the affect of UV light on parasitized eggs as may
happen in nalure alse and for fulure study of obtaining cell
lines where only Trichogramma tissue is removed +from host
#dg. PRasulls are presented in Fig.5.

Results presented in Fig.5 indicate thal irrespeclive of
exposure  Lime of UY rays from 43 minutes Lo 90 minutes T.
chilanis egy and Ffirst two larval instars remainsd
unaffecled and parsasitoids emerged normally. However from
third larval instar onwards, UV rays killed all stages.

120
P
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o
]
I
t
o
8
Days after parasitism
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¥ig. 5: REffect of UV treatment on parasitized eggs of
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Thus to obtain T. ghilonis tissus, 0~-3 days old exposed eggs
can be wutilized. Perhaps in later slage when only
Trichogramma remains inside host eggs, it gets killed by W
EKpOSUTre. j

1.82.1.14. Effect of differenl eug numbers on parasgitism and
adult recovery of Trichogramma brasiliensis '

An  experiment was carried out by exposing Helicoverpa
armigera eggs in different numbers viz %, 40, 20, 30, 40,
Bo, &0, 70, 80, 90 and 100'i0 Trichogramma brasilisnsis for
24 hours in glass vial (13x25 cm). Each ireatment (egg
Mumbers) were replicated 4 times. Observation an *
parasitism, no. of adults obtained and subseguently mean
no. of adult parasitoids obtained per @94, % eggs hatched, %
eggs desiccated and emergence from parasitized eggs Wwere
alss recorded. Results are presented in Fig.b. :

120 3

100 4 7 el s s e BB B G B L @5

T B S
i
th
mEme s Aacep P

pud bl oo Lopt Lipd Bed Lol bopd il el

5 10 2 80 40 S50 80 VO 68D B8O 100
No. of eggs (Helicoverpa Armigera)

~&- % paragitizm w8 % pmergenos

—&— % Hatchings in egge EE Aduits / egg

Fig. 6: Egg number effect on parasitism and adult
recovery of Trichogramma brasiliensis
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Results presented in Fig.é reveals that % parasilism was
high in lower density from 5 to 20 eggs/female parasitoid
parasitism ranging from 60.0-80.0% and between 30 to 100
egge, 1L remains between 31.2 to 44.6%. Number of adulte
phtained per egyg was highest where 5 8ggs were exposed to
single female, adults obtained was 2.5/egq followsd by 2.0
adulisseygy in 10 egys/parasitoid, 1.27 in 20 eggs/parasitoid
hreatment ., From 30 to 100 eggs/parasitoid tireatments,
adults oblained ranged from 4.00 to 4.16 adults/egyg. Thus T.
brasilicnsis exhibits superparasitism tendency in lower egg
availability, It is thus clear that 40 H. armigera eggs: A
famale parasitoid ratio is ideal to avoid superparasitism.
Alss per cent  egus which desicrated was more in @ lower
dengity level compared higher density level.

Tede 113, [Effact of change of host an biological attribules
of various trichogrammatids

Tite oupariment was carried aut wilh seven
brdchogrammatida viz. Trichogrammatoidea armigera. Xr.
hacirae, Trichogramma pretiosum, T. chilonis, T. achaeas, T.
brasiiiensis and T. dendrolimi. These species were selectsd
on  basis of Lhoir performance against Helicoverpa armigera
BegE. In first set, 311 dpecies were taken from tGhe
laboratory where they were conlindously reared on Corcyra
cgphalonica eggs. 50 adults of each species were taken and
Go zephalonica eggs were exposed Lill all adults died. =
Obssrvations on fecundity, developmental time, emergence,
longavity nf male and females and na. of adults per eggs
wereg recorded, g |

In  second get, Helicoverpa armigera eggs were exposed
#s in the first set and similar observations were recorded.

In  third set, all seven specips were reared for 20
generalions on Helicoverpa armigera eggs and then exposad to
e mephalonica eggs as done above, Similar observations
were racorded for this set also. Results arg presented in
Tablee 10, 11 and 12,

Result of exposure from C. cephalonjca eggs to same is
presenied in  table 10, It showed that fecundity of T.
REsLiosum  was highest (41.5) followed by ITI. dendrolimi
(82.8), Tr.. bactrae (28.9), T. brasiliensis (28.3), T.
thilgnis (B2.4), Tr. armigera (13.3) and I. achaeae (11.0).
There was no diffarence in developmental time, emergence and
N af adulls obtained per eg. Longevity of I.
hrasilionsis and T. dendrolimi was more compared to other
apecieg. In  exposure where adults obtained from ol
caphalonica eggs were exposed ta H. armigera eggs (Table
11), fecundity of Tr. armigera increased significantly and
thalt of T. chilonis and T. achaeae marginally. Though
facunditly in  other species declined, number of adults
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Table 10. Exposure o?}tfichugrammatids from Corcyra to
EA w0 SQoreyra eggs | .
sbécies s - Fe:undity Pevalop-~ Emer~ Longe~ No.of
Sy - it ment Lime gence  wvitly . adults
(in days) /egy
: Male Fumale:".
Trighogrammatoides 13.3 12.0 . 97.% 0.4 3.2 1.06
grmigera '
Tr. bacirae 2a.9 12,0  100.0 1.8 3.5 1.08
Trichogramma 41.5 1450 98.7 2.0 4.¢ 1,08
pratiosum :
I. chilonis 2.4 11.0 091 1.3 4.8 . 1.09
T« achaeae 11.0 11.0 98.4 2.8 4.8 1.03

I. dendralimi =  39.8 11,0 . 98.9 2.3 8.1 .1.09

“obtained per egg was significantly more. Since @3y of H.
armigera is bigger and can sustain more developing larvae,
in real sense fecundity remained more or less same . There
was . no difference in developmental time and emergence
betwaen_spaciqs; Number of adults par egg ranged from 1.4&4

to 1.8%  in comparison to 1.01 to 1.09 in C. cephalonica
8908,

“In a third set, where adults obtained from H. armigera
egg after rearing for 20 generation on this host were
exposed 1o C. cephalonica eggs, fecundity of all species
increasgd significantly. i o) i '

Exposure of trichogrammatids to K. armigera egos
increased fecundity significantly in Tr. armigera by 122.8Y%,
T bactrae 12.8%, T. pretiosum 22.8%, T. chilonis £89.8%, T.
achaeae 225.4% and T. bragiliensis 112.3%. In T. i
it remained almost same. It is therefore clear that if
above species are rearad on H. grmigera eggs it increases
its  fecundity. Therafore, the same . quality contrel can be

‘achieved in the laboratory as found in field population.
Rearing on any host did nat effect developmental period or
emargence of parasitoids. Longevity alsc remained same.
Theres was more recovery of adults/egg from He armiveras
compared to (. caphalonica, an increase aof &0.7 - &1.9%
was observed when reared an H. armigera eggs.
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Table 11, Exposure of @richngraﬁmatids from Corcvra to
Helicoverpa armigera egns.

Species Ferundity bevelop— Ema r— Longe~ No.of
ment time gence vity adults
{in days) fegqg
Male Female
Trichogrammaloidea 23.0 10,0 28.2. 0.2 7.3 1.79
armivners f
Tr. hactrae 24,2 11.0 98.8 4.8 2.7 1.89
Trichogramma 28.6 . 11.0  98.3 4.3 10.3 1.44
pretiosum ]
T. chilonis 24.2 10,0 6.2 1.8 5.0 1.83
I+ achagag 15.1 g.0 95,8 1.3 b7 1.84
T. brasiliensis Rh.h 12.0 ?8.4 B.2 6.8 1.72
T. dendrolimi E0.7 10.53 7.7 4.0 745 1.88

Table AZ. Exposure of trichogrammalids from Helicoverpa
armigera to Coreyra cephalonica eggs

o T e i i o e e ke s it i - -
s T p—

Ypeciesg Fecundity Develop~ Emer- Longe- No«of
; ment time gence vity adulls
(in days) /eqgy

/ Male Female

Trichogrammatoidea 29.4 13.0 98.4 3.6 4.0 1?33
armigera ' :
Tr. bactrae 32.6 12.8 96,8 2.0 4.6 1.17
Trichogramma 51.0 12.0 98,4 2.4 4.6 1.06
pretiosum

T. ghilonis 87.2 12.0 98.6 4.4 6.3 1,03
I. achasae 3%5.8 10.0 97.64 1.1 4.8 1.02
T. brasiliensis &0. 1 2.0 8.6 4.8 4.6 1.09
;lhggnﬁt%%§mi 28.0 11.0 96.8 3.0 5.4 1,02
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4.2.1.16, Different edgy densities of Helicgoverpa armigera -
and parasitoid numbers on the intensity of
parasitism on cotlon by Trichpgramma chilonis

Experiment was carried out by raising cotton plants in
pote. After B30 days of germination, cotton plants were
coverad with a cage (43 x 20 em). Helicoverpa armigara egas
ware inoculated in different densities viz. &, 3, 10, 15 and,
20 eggs/plant. Eggs wera distributed in top five leaves af
the plante. Trichogramma chilonis was released & 1, 2, 4 and
& females/plant inside 1the cage. Eath experiment, egg
density wide and parasitoid number wise was replicated 6
Limes. Exposure was done for 24 hours. After exposure
period, egys were collected back and weve observed for
parasitiam. After weach axposure, Ccages Wwara thoroughly
checkad and parasitoids were removed before naxl exposure.
Results are presented in Fig. 7.

Enwrhwmn*ib‘ﬁ #H

No. of H armigera eggs

¥ famnale . -8- 2 femsles
@ 4 females —4— @ femalea 5
Fig. 7: Effect of Eelico;nrpz armigera egg density and
T ohilonis numbers on intensity of parasitism
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Results indicated that in 1 female/plant parasitism was
very low wilh maximum of 19.3%4 in densily of 13 egus/plant.
In B female/plant treatment, parasitism rose with egg
density and al 20 eggs/plant it was highest 453.8%4. In 4 and
H females/plant treatmenl, parasitism rose in density upto
13 and 10 eggs/plant and declined thereafter. In general,
more parasitism was recorded where more females were
relesased. Hesulls indicated that parasitism rose uplo a
certain density level and declined thereafter even if more
aggs  were present/plant. T. chilonis showed some densily
dependence as parasitism was generally low in level of 2 and
5 egys/plant. Effective suppression aof H. armingera.,
thearefore, can be achieved by regulating dosages as per egg
density.

1.3.1.17. Economics of production of H. armigera

The diet developed by Nagarkaltli and Sathyaprakash
(19749 has bheen in use in Lhe laboratoriss for the
multiplication of H. armigera. The cost of production of H.
armigera using this diet has been worked out and presented
in Tahle 13.

Table 13. Dietl iﬁgredienti used for producing one set of
diet and the different production cosls

BN Ltem/ingredient Quantity Cost
(Rsg.)
(ay 1 Kabuligram flour 1034g 2.18
2 MAscorbic acid 32009 270
3 Borbic acid 1.009 0.70
4 Methyl para hydroxy 2.00g 0.73
benzoate
i Btreplomycin sulphate 0.25g 1.26
& Yaasl tablets 10.00g 1.460
7 Multivitaplen capsules 2 capsules 1.20
& Viteoline £ capsules 1.33
& Formaline (104} 2 ml 0.038
10 fgar agar 1279 e
11 Distilled water 780 ml 0.85
(B) Electricity charges 3.00
(C) Labour charges : 2.00
(D) Miscellansous expenges 2.00

Cost of praductiun-af one sel of diet (946 vials) 37.12
" Cost of one vial of diet 0.3%
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Cost of production of H. armigsra pupa

(tEY 1 Egg collection cage : Q.92
2 Bhendi 1.30

2 Godium hypochlorilte solution (10ml)
for ﬁtaril$zatian 0.38

(F1 Elsctriéi%y charges for using

the washing maching 2.00
(G it Other labour charges 3.00
(M) C Miscellanesus expensss . 2,00

Toatal cost of production of 96 vials of diel
with larvae in them(A+B+C+DELF+G+HH) 47.22

Considering 50U mortality in the larval stage,
the cost of production of one H. armigera pupa 1.00

131418, Evolving a peﬁticidm tolerant strain of Jelenomus
ramug :

This experiment was initiated at 0.1 ml concentration,
where 100% parasitism was oblained. At 0.2 ml concentration,
Lhough mortality was recorded as 100% after 4 to & hours of
exposure, parasiticm could ba increased from 54.% to &0%.
Now the experiment is in progress at 0.2 ml concentration.
More than 504 mortalily is hbeing  recorded, but 50%
parasiliem is being obtained.

1.3.1.1%. " Bludies on The effsct of storage of tachinid
parasitoids of M. armigera

Carcelig illolta were obtained from the fisld collectsd
H. armigera larvae. These were reared in the laboratory and
the puparia were stored in BOD incubators maintained at
10+9°C  and at 40+2% RH. The puparia were removed from tLhe
BOD at 10 day intervals. The date of emergence from the
stored puparia was checked up and per cent emergence noted.
As  shown in the Fig. 8, storage for even 10 days at 10°C
resulted dn only 40% emergence in comparison to  100%
emergence in the contral batch., After 20 days of storage,
ER2.5% emergence occurred and after 30 days, 17.55%. Storage
far 40 days resulted in 2ero emergence. The mean
developmental pariod from the puparial stage to adull
emergence was 10.8 days in the control batth. In the storage
batches, the developmental perisd (including the storage
period) was 19, 30 and 32 days in the case of 10, 20 and 230
days of storage respectively. The above study shows that C.
illola puparia can be stored for only about 10 days at 10°C
and that the developmental period can be prolonged by
storage at 10°C. It also shows thal storage at 10°C did not
cause any deformation of the adults emerging from the stored
puparia.
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dhaniny i Survey for the Nilgiris strain of Diadegma
samiclausum

A survey was conducted to look for the presence of D.
semiclavsum on Plutella xylostella at Nilgiris. In September
1998, vcabbage fields were surveyed at the following fields
al Nilpgiris = Wepd house farm, Kappachi, Aravanadu and
HNanjanaci.  iIn mature cabbage fields, a mean paragiltism. of
0% by D, somiclausum was observed. There was no différence
in the biological parameters of the Nilgiris strain in
comparison  to the Taiwan strain obtained sarlier. The mean
developrantal period from egyg laying to cocoon formation Wa s
10:% days and from cocoon to adult about 3 days. Per cent
adult emergonce was about 60% and the sex ratio was highly
male biassd. Earijier observations on the lab reared D,
semiclavsum  had shown that the cocoons turned black just
before emaorgence. In the field conditions at Nilgiris, it
was obsorved that sven fraahly formed cocoons were dark in
colour. This could be due to the climatic conditions at the
higher altitudes,
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1.3.1.21. Effect of host deprivation and maternal age on the
performance of Bracon kirkpatrickl

Laboratory studies were conducted on the performance of
B. kirkpatricki when they were deprived of hosts at
different ages. Afler emargence the parasitoids were allowed
to mate. Gpreyra larvae were exposed to Lhe parasitoids from
day 1 after mating(T4). In the other Lreatments the
parasitoids were initially deprived of hosts and hoslts were
exposed from day 3, 5, 7, 9 and 13« In arder te check Uhe
effect af host deprivalion artd maternal age on longevity, &
control was maintained where no host was provided and this
was ctompared with 1ihe longevity of the parasitoids in
different treatments.

The parasitoids 1ived for 43 days when they were nal
provided with any hosts. Host deprivation from day 1 to day
12 had no effect on the longevity as longevitly recorded in
a1l the treatménts and control were on par. in the diffarent
treatments, mean longevity ranged from 29 days to AR days
(Tablea 14).

; Maximum number of cocoons (37) was obtained in Tq. In Tp
and Ta, 29.67 and 24,73 cocoons per female were obtained
which were on par with Tq. There was a gignificant reduction
in eoeoon production in Ty .

Table 44 shows that in T4 cocoons were formed till ‘the
2gth day. However, in Tz, Tz, T4 and Ts, cocoon production
occurred till 20th, 18th, P4t and 18th day respecltively,
whieh wers all significanlly lesser than T4. CGocoon
production cccurred for minimum number of days in Tge

The above experiment shows that hosts should be provided
for B. kirkpatricki @ day after maling for - good cocoon
production and alsn for cocoon production to occur for more
number of days. The parasitoid could perform moderately well
till 8 days of host deprivation. But it is clear that if
host deprivation occurred peyond that, it had & detrimental
affect on the performance of ihe parasitoid.

Insgect pathology

4.%2.1.82, Mainteinance af host culture

: Laboratory pathogen and maintenance of host culture of
Helicoverpa armigera and § ra was continued

podoptera lituras
‘using natural food and / ar artificial diets at PDBC,
Bangalote.

én e\r/]aluation version of novaPDF was used to create this PDF file
urchase a license to generate PDF files without this notice. .


http://www.novapdf.com/

54—

Table 14. Effect of maternal age and host deprivation on

[ — D L - —

Treatments Mean No.of cocoons Cocoon produ-
(Age of the mated longevity (per female) ction
fomales) of female (till...days)
(Days? i '
Tao 35.00 s =
(ho host provided) 5 -
Ty (1 day) 4z . &7 37.00ab Bab
Te (3 days) 41.00 E?.&?ab aob
Tw (3 days) 33.33 24,33h 18b
Tg (7 days) 42,33 21'33bc E1b
Tw (9 days) 37.00 15.67c 1ac
Te (13 days) 29,33 4,467 8
CD (P=0.05%) NS i 14.20 5.11

NE ¥ Mot significant

1:3.1.82.1. Mass muliiplication of nuclear polyhedrosis
virus '

g i Mrss production 'of nuclear polyhedrosis virus of H.
armigera and 8. litura using their respective hosts was a
continuous process. During the period under report, 13,800,
7000, 3160 and 2000 larvas of He armigera were reared
inoculated, virosed and harvested respectively at PDBC,
Hangalore. T i :

; In case of 8. litura 10,000 larvae were reared , &000
were inoculated. DOut of this 3000 were virosed and the
larval eguivalent and harvested were 1500.

1.3:1.22.2.  Supply of nucleus culture

Supply of nucleus culture -of H. armigera and S. litura
nuclear polyhedrosis viruses to wvarious Government and
private organizations for use for mass propagation of the
viruses was low. Distribution of virus suspension for {field
of various crops like cotton, chickpea, tomato etc. were
also made from PDEC, Bangalore. 5

1.3.1.22.3. Enhancing the efficiency of in vitro production
of insect virus

| Subsequent to the exploration of live larval sexing far
[ lepidopterans based on the extarnal seX characters,
multiplication of NPVs of H. armigera and 8. litura was done
on the female larvae. While sexes could be distinguished
from third instar stage onwards to an accuracy of 934 in 8.
dllura and H. armigera, selective utilization of female
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larvae of &. litura for NPV production gave more virus.

Yield (10,516 x 406 polyhedral inclusion bodies (RIBs) ,
almost ten times, more than thal was obtained wilh male
larvae (1873 x 107 PIBs). Further studies are in progress
to find effective exploration of insect biomass vis—a-vis
increased virus yield.

e 1.83.1.22.4, Integrated use of NPVs with entomopalhogenous
nematodes

Survey for the identification of native entomopathogenic
nemalodes was done using white trap method of extension
further, steps have been taken to set the strains +from
elsewhere so as to test for their efficacy singly or in
combination with NPVs.

Praliminary study vreavealed the susceptibility of PE.
#ylostells and Crocidolomia hinotalis and Maruca lestulatis
to the entomophilic nematodes which paved the way for fulure
integrated pest management strategy for the conirol of major
pest complex ocecurring on cruciferous and redgram crop
ecosystem using entomopathogens alone. :

Yo 12205, Insect tissue culture

Far stabilizing primary and permanent haemocyte ¢cell
culture of H. armigera, attempls were made Lo characlerize
the different 1types of haemocytes. The above astudies
revealed the jdentification of prohaemocytes, plasmatocytes,
vermiform and spindle shaped cells stc. Addition of 416 mm
Alcl3 to the serum (Faetal bovine serum FBB) containing
medium for . litura (8F-9), increased the infection rate
by a heterologous, multiple, embedded nuclear polyhedrosis
virus of 8. 1itura when inoculated with filterad
gsupgrnatent medium from infected primary haemocyte culture

of B. 1itura.

1.8.1.823, To study the efficacy of various concentrations of
HaNPV sprayed at varying time-schedule in protect-
ing tomato against H. armigera.

NPV  trials in tomato was laid out in 540 m2 area, in
ordar to confirm the results of lhe earlier trials on the
NPV optimum dose and spray schedule for tomato fruit borer
control. The trials consisted of five main treatments viz.,

i NPV a 100 LE/ha
i) NPV 8230 LE/ha,
iii) NPV & 300 LE/ha,
iv) Endosulfan .07% and
v Contral check with three gub-treatments of
various spray schedules viz.,
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a)l Seven usprays 8 5 days intervals,
h? Five sprays of three sprays at 3 days
' interval and 2 sprays at 8 days interval
and
c) Four sprays at 8 days interval.

Each sublreatments has been further replicated thrice.
Regular sprays of NPV along with jaggery (1%) + Triton -—X-
10000.01%) and endosulfan have been carried out .
Observalions on egg and larvae count have been taken.
Further observations on percent baorer damage and harvest
yield will be taken as the trial is still in progress.

1.3.1.24. SBcreening of field collected P. xyloglella and C.
' binotalis for baculoviruses.

Regular screening of field collected larvae of P.
Xylostella and (. binotalis were made in the laboratory.
The disecased larvae ‘showed the presence of bacterial

rathogen, Serratia marcescens and Microspordians, Nogsema and
Vairimorpha.

1.83.1.85. NPV on farm trials

NPV on farm trials in tomato has been carried out
through = extension guides, UAS, Bangalore. For the Kharif
the " trials were carried out in four locations namely:
Charinapatna, Melamangala, Magadi and Chikkaballapura.
Encouraging results were obtained in &all the . locations
except in Chikkaballapura where the results were vitiated
due to low pest incidence. From the rabi season the trials
were being carried in six locations in Karnataka, Bangalore
Narth (2 locationa), Doddaballapura,Kolar, Magadi and
Nelamangala. The trials are still in progress.

1:3.1.26, Field efficacy of Dipel 8L and Centari against
xylostella in cabbage. '

trial has been carried out to determine the field

of Dipel 8L and Centari in controlling |
8lalla in 336 $9. m. area with four treatments of five
lications each. Bix weaskly sprays of Dipel 8L and Centari
four eprays of Endosulfan at 10 days interval were
8N« Weekly abservations on larval count and +inal
8t yield were made.

Results indicated that application of Dipel and Centari
lcantly reduced the larval population to 0.84 per
« a8 compared to 2.60 in endosulfan and 5.08 in control
Significant increase in yield of 39.1 tans/ha was
#d in Dipel treated plot, which is on par with 34.2
& in Centari treated plot, as compared to lowest yield
4 tons/ha in control plot. HMowever, endosulfan trealed

orded 31.2 tons/ha which is on par with Centari
plot.
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1.3.1.87. Field efficacy of N. rilevi against H.armigera in
Lomate tlarge scale fiald trial)

The trial has been carriad Ut on an isolated area of
400m2 each for fungal Lreatment and for control check, Each
treatment tonsisted of 20 plots of 20mz egach., Five weekly
Sprays of N. rileyi & 2.2 u 10 conidia/ml along with tritan
=100  (.01%) were given during Bvening hours, Regular
weekly observations on larval count were made in  both the
Lreated and Untreated plots, Resulls showed that there was
significant reduction in frujit borer population in treated
plot(0.4) as compared Lo untreated plet (2.3), Observations
on fruit borer damage Percentage and on harvest yield could
nol  be made due o heavy rain during the Cropping esasan
which lead to severe phytophthara fruit retting,

1.3.1.28. Field efficacy of N. rileyi against 8. litura in
: Beel root

8. A;jgﬁgll Faue Lreatments pf five replicationg gach were
imposed including contrel. The weekly sprays of fungus and
one Fnrtnightly spray of endosulfan ware given. Further
Spraying of fungus and endogsulfan could not be continuad
because gf low incidence of past, The  trial will be
repeated in the next vear,

i file.
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AL Bardar Nagar, the shoot borer infestation in pre-
mongoon  remained low, 4.7 to 5.6 percent on dead  heart
basis. The shoot borer complex in the arfea comprigses larvas
of Chilo infuscatellus and green borer, Raphimetopus
ablutellus and the rool borer, Emmalocera depressella and
the pink borer, Sesamia inferens. OFf the different borers,
otcurrence of C, infuscatellus predominated except in May.

when the rootl borer larvae, Emmalocera depressella dominalted
over Lhe rest of the borers.

Natural parasilism of the shoot borers was appreciably
low in April, May and June. By the end of theseason i.e in
July few larvae of shoot borer parasitised by Coltesia
flavipes were tollected under the natural conditions.

Al Bhakarnagar, the shoot borer, Chilo infuscatellus
occurs right from shoot stage to the cane stage of the crop.
in November-December planted crop, the attack of shoot borer
ranged from nil to 28.58 per cent and the peak infestation
was reached in the monih of June. In June, July and August
the attack of shool horer was also noliced damaging the cane
stalks, the damage in terms of joint infestation during this
period ranged between 0.57 to A12.8 percent. Maximum
population (larvas + pupae) of shool borer in the region was
recorded in the month of Jume (13.33 thousand/ha) and the
lowest in August (Fig.9). i

During November through February 94, shoot borer
prevalence was noticed in October planted crop (New cropl.
In this crop the infestation of shoot borer ranged belween
2,35 and 3.18 percent with larval + pupal population / ha
ranging between 492 and R345.

In gané?ﬁi;'thé'shbnt borer attack at Shakarnagar during
the year was higher as compared to the previous 'year.  The
natural parasitisation by gsia flavipes and' Stenobracon
Sps was recorded to an extent of %.82 per cent and 2.58 per
tent, respectively.

Al Pravaranagar, the shoot borer infestation ranged from
3.4-13.0 per cent during different monghs, the maximum being
in  May and minimum in November. Prevalence of low level of
parasitisation by Colesia flavipes was ohserved in April,

August, Sapt., Feb. and March and by Sturmiopsis inferens in
April, May, July, August to November (Table 15).
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Table 1%. Percent shoot borer infestation and its natur
. engmies during the vear 1992-93 at Pravaranagar

Month Shoot horer : ?éra;zzoids ]
. 11993~-94) . incidence Cotesia Sturmiopsis
: i (a3 flavipes infsrens
April 8.2 iR SN iy
May AR 7 - 1
June 7.4 455 =
July 8.10 = 1
August” 4.8 1 1
September &.10 1 4
Dctober 4.0 iz 1
November 3.85% = 1
December 4.5 = 1
January 4.3 - -
February 3.8 3 -
March 5.80 2 -
. - 12
- . 10
R - 4 N
r - 8 u
. b
@ £
p .
t - d r
- 2
I o o § ; o e S S S Ny
Apr @3 May June July Aug. Sep. Opt Nov. Deo.
Months

~4— Incidence % Population / ha
(4n thousand larvae
; + pupase)
Fig. 9: Sugarcane shoot borer infestation during
18683 at Shakarnagar '
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Exotic parasitoids, Trichogrammaloidea eldanae was

multiplied and supplied to farmars for its release against

the shoot borer, Chilo infuscatellus, A total of 1,

60,000 adults were supplied to 370 farmers for release

the parasitoid in, an area of 1010 acres around
Pravaranagar, - = i e

Field svaluation of Im-giﬂéﬁﬁsi

Two plots, a release and a control plot were earmarked

for the trial, The parasite was released at
intervals from 18.2.94 to 2%.3,94 (Telal & releases).
releasad plot recorded less incidence of shoot barer

percenl as against 5.7.percent in the unreleased plot.

i 1.23.2.2. Field evaluation of Trichogramma chilonis for
i control of Chilg guricilius

Trichogramma chilenis for the control of sugarcans

sugarcane, eaph  measuring one ha, of the same age

purpose. Tho T. chilonis (4 day old parasitised host

and ohservations  on the incidence of borer are given

while the corresponding figures for the second plet

atart of experiment ,i.e on 7.7.93 . Incidence of borer
based an five clumps and .the average was worked out.
observations on the incidence was observed by removing
trash angd leaves of each cane . In general the incidence

relaase plots during July and August, 1993 (Table 14).

autumn planted field of 1 ha planted with COLK 8001,
whole field was divided in twa halves having one half
the release of the egg parasitiod and the other half
kept &8s & check {control plot). These two blacks
separated with buffer area of 55 x 40 m.
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The field experiments to evaluale the effectiveness

borer, Chilop guricilivue were laid out near the Villags
Chempma (Disgt. Jalandhar). Three fields of CoJ &4 variety

telacted at | a distance of 1 km Prom one anobher for - this
were released in two fields while the 3rd field withaut
release was kept as control; The releases of parasitoid were
starled  on 7th July, 1992 and continued upte 27th October,
1993 @& 30, 000/ha at 10 days interval. The dates of releases

Table 3. The mean incidence of borer varied from 0,8%
&.5% during the period of ubservation in one treated plot

0.9%  and 7.4%. The mean incidence observed in the control

plot varied from 1.3% to 17.9% on 27th october, 1993, In all
the threp treaiments -incidencs of pest was negligible &t the

the borer remained low in control plot and parasitoid
1R 2.3, Field'eualuatian of Trichogramma ghilonis against

Chilo auriciliys and Chilo sacchariphagus indicus.

This. experiment was conducted at LISR, Lucknow farm
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Table 16, Field evaluation of Trichogramma chilonis for the control of Chile auriciljus
Honth Dates of # Mean incidence of C, auriciliys during different Month(%)

Year release &

(1993} observation  Trichogramma chilonis plots Control plot
Expl, Mo, 1 Expt. Mo, 2

July 7, 07,30 0.8 0.9 1.3
August 7, 11,21 1.3 1.7 2.3
Seplember 7, 47,28 2.8 4.1 4.8

B 7.4 .9

Detaber 12, 27 b

¥ Av, of 3 unils, each consisted of 5 clumps i
~Pre- release incidence on 7.7.93 was negligible in all plats
~Plat size undar each treatment was 1 ha.

=T chilonis was released § 50,000/ha

The ege parasitiod, Trichogramma chilonis received from
Project Directorate (BC), Bangalore was released as per the
programme except in July, August as the parasitoids were not
received in good condition and alsoc in October due to non
receipt of the parasitold congsignment. '

Progressive borer ‘infestations of atalk borer and
internode borer were recorded in August, September and
October from the flve clumps selected randomly at five
locations in the two blocks. At harvest ( December) the
total canes from the ear-marked sample unit were split open
and borer incidence was recorded.

As 1is evident in table 17 the stalk borer incidence in
released and control blocks ranged between 13.6 to 44,4 and _
11.2 to 39.2 per cent respsctively upto October and also at
harvest the incidence remained at the same level. The borsr
incidence ' and intensity at harvest in released and cuntrol
blocks were 40.7 and 2.7 percent and 39.3 and 3.1 percent,
respectively. With regard to internode borer infestation,
it wvaried from 30.8 to 39.0 percent in released plot as
compared to 31.2 to &1.71, percent in control plats during
August to October. Al harvest the internode borer incidence
and intensity in released plot were 37.71 and 5.4 percent,
respeclively as against &4.32 and 6.7 percent in contral
plots (Table 17). At harvest there was significantly low
infestation of internode borer in the plot where T.
shilognis was released as comparsd to tontrol plot.
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Table 17. Efficdcy of Tﬂiﬁﬂggﬁﬁmmﬁ wehilonis against
sugarcane stalk and intarﬁnde borer )

Percent incidence of twp borers

Pariod of Stalk borer Internude borer
Observation P i o o g e e
Release Cantrol Release Contral
plot plot pI@t plat
Prerelease 16.8 17.4 s - 54.2
(August) > .
September e 11.2 56.8 54.8
October 44 .46 29.2 59.0 &61.71
Al harvest 40.7 39.3 87.71 &4 .38

(December)

Observations were recorded from 3 clumps selected at five
places at random in released and control plote.

# Harvest data subjected io "1' test. Difference bhetween 1
and 2 gignificant at 1%. Other data notl significant. :

Note: s the releases could nel be made as per schedule,
" the data remained inconclusive.

1.3.2.4. ' MNatural parasitism of borers by QL flavipes

Natural parasitism of borers by G. flavipes was
monitored from April 1993 to March 1994 (Fig.10).

The wmean monthly parasiltism was higher in shoalt borer
than in internode borer throughout the year. On  shoot
borer, the highest percentage was noticed in September. On
internode borer Lhe parasitoid was observed in some monihs
whereas on shoot borer it was absent throughout the year.

1.2.2.5. Comparative efficacy of indigenous and Indonesian

strains of Cotesia flavipes +for the cantrol of
sugarcane borers

The effect of two strains of Colesia flavipes wviz,
indigenous and Indonesian was studied in the fielids for the
control of Chilo infuscatellus, Chilo auricilius and Acigona
gteniellus. Three fields of the sugarcane plant crops of
var. Coi &4, each measuring 1 ha were gelected near village
Cheema (Dist. Jalandhar) in the 3rd week of April, 1993. Ths
first observation on the incidence was taken on 253.4.19%3 by
phsarving % units of canes from each field and each unit
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- Fig. 10: Natui'al Parasitism of sugarcane borer

by Cotesia flavipes

consisted of 100 canes. The data are presented in table

The releases of parasitoid were staried in the

end of April

and continued %ill October, 1993, The incidence in cass
Ca infuscatellus was observed on 5.6.93. The incidence

6% and 15% in case of indigenous and Indonesian

respectively while in tontrol the incidence was 17%
18). The incidence of A, sleniellus was observed
Beptember. The incidence in plots af indigenous
Indonesian strains of C» flavipes and control wasg

and 16%, respectively,  The torresponding

incidence of (. auriciliug in the three Lreatments were
13% and 18% an 9 November. There was no difference

incidence between cantral and the Indonesian

while the indigenous strain af Cu flavipes contributed
the control of all the Lthree species of borers.

concluded that the. indigenous strain isg

superior

compared with the Indonesian strain of ¢, flavipes faor

control of these borers (Table 18).
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Table 18. Comparative efficiency of two strains of Cotesia
' flavipes for the control of sugarcane borers

Tgéatment' ¥ # Mean incidence of different speciaeg of
; barers (4) during post-relesass
Chilo Acigona Chile
infuscatellus steniellus auricilius
1.Cotesia flavipes b & ?
(indigenous strain) _
2.Cotesia flavipes 15 18 45
(Indonesian strain) ;
2.Control i 16 ] S
Observation date 5.6.93 28.9.93 9.11.93

Releases made from lastl weaﬁ af Apr. te 31 Oct. 1993, & 800
adults of hoth gexes/ha at 10 daye interval
# Av. of 5 units of 100 canes sach.

1.3.2.&;: ‘Incidence of Chilo auricilive in nature

The incidence of Chile auricilus in nature was ohserved
by examining canes on 2.2.94 at crushing site of Doaba
Cooperative Bugar Mills Ltd., Nawanshar ( Dist. Jalandhar).
Canas of the sugarcane variety Coj &4 brought for crughing
from 12 different villages by the farmers of the respective
village were examined at the crushing site of the sugar
mill, From each trolley randemly selected POO canes. were
examined for recording the percentage incidence of the Ehiloe
auriciljug, For recording the percentage of internode
damaged, the damaged canes out of 100 canes were digsected
and number of damaged internodes were counted, The data are
presented in Table 19. As revealed from the incidence of

A borer varied from 8% to 50% and percentage of internode
L damaged in the infested canes varied from 10.7% to B&.7% and
- the mean incidence of €. auricilivs was 146.1 per cent, mean
: number of internode damaged canes was 19,7%.

3. 7.7, S;gﬁiés of indigenous parasitoids of sugarcane
= barers, their seasonal availability and
parasitism in nature

Studies were carried out to survey the indigenous
parasitoids of sugarcane borers, viz. Chilp infuscatellus,
Chilo auricilius Acigona steniellus and Bcirpophaga
gxcerpltalis. The seasonal availability and parasitism in
nature by different parasitoids wers also recorded. The life
stages of the borers were collected from the fields and
reared in the laboratory till the emergance aof
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Table 19. Incidence of Chilo auricilius in nalure

ettt

o e st g [ —

Farmer's name Village #Cane damaged Internode
; (%} damaged
(in damaged
canea {4}

Bh. Pal Singh Salem pur 12 15, 6¢12)

Sh. Nanbir Singh - Mukand pur 10 16.7010)
Bha. Pritam Singh Jadla 12 21.9(18)
Kesar Singh Balthan 20 b BLTBOY
gh. Moti Ram Padi sura Bingh 10 10.7(10)
Bh. Naginder Singh Jadli 18 18.2(18)
8h. Asa Bingh Sadhu 8 15.8(8}
8h. Choor Singh Garcha 30 21.3(50
Sh. Piara 8ingh Jadla : a8 23.0(8)
Sh. Magar Singh Salem pur 18 20.7018)
Bhe Tota Bingh Jadli 7 21.2(%)
Sh. Madan Lal Garcha _ 16 26.7(18)
Mean - 161 19.7

- Bugarcane variely examined .. Coj &4
# Based on 20 cenes
No. of damaged canes examined given in parenthese

parasiloid/host range stage. The parasitoid emerged wert
identified ‘and their parasitism recorded. The data ar
pregsented in tables &,9, & 10. In case of  Chils
infuscatelluys, 567 larvae, 5 pupae and 18 egyg clusters wers
tollected and vreared during April to June, 1993 but ne
Earasitaid was recovered from any immature stage of Lhit
orer. it '

in the  case of Chilo surigillus, 1208 larvae and. 12
pupaa were collected and reared in the laboratory fron
September, 1993 to February, 1994 (Fig.11). Only one pupal
parasitoid was recovered once but it escaped and it was not
possible to .identify. Folr species of larval parasitoids,
viz. Cotegia flavipes, Glyptomorpha nicevillel,
Campyloneurus mutator and a tachinid (7 Sturmiopsis
inferens) were recoverad and thelr parasitism varied fron
@v6=7.7%, 0:3%, 1.3% and 0.83~9.0% respectively. The tachnir
was  recorded for the first time +From Punjab and its

Cparasitism was highest during February, 19%4. - .

: In the case of Acigona gggﬁigllgg, 737 larvae and 7
pupae were collected and reared in Lhe laboralory from July,
1993 to February, 1994 (Fig. 12). Only two parasitoid

specles, wviz. (. flavipes and G, nicevillei were recovered
from larvae and their parasitism varied from 10%~14% and 2%
respeclively. ' it :

I ————————— |
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Fig. 11: Parasitoids of Chilo auriciillus
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Fig. 12: Parasitoids of decigona steniellus
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in the case of Brirpophags excerptalis 162 rgg clusters,
437 larvae and 48 pupae were tollected and reared from
April., 1993 to March, 1994 (Fig. 12). Only one species of
ggy parasitoid, i.e. Telenomys dignoides was recorded and
{ts parasitism varied from 10%-18,4% . Five apecies of
larval parasiloids, viz. Rhaconotus scirpophagas, Iaotima

javensis, Glyptomorpha nicavillei and an unidentified

tachinid were recovered and the parasitism varied from 4.8%
—43.8%, &4.3% = 7u7%, 4.8% ~ buR% and only one  specimen
raspecltively. 3

1,3.2.8, Gtudies on the exotic(Indonesian) and indigenous
strain of Gotesia flavipes. ¥

Laboratory studies

Labpratory investigations were earried out an  lhe
biology of exotic strain of C. flavipes 24-25°C and B0-70%
R.H. on the larvase of L. auricilius. The longevity of male
and female wasp Was. 8.6% + 3.32 and 3.4 % 2.ES days,
raspectively. On an average a female paralysed 2 ¥ 1.43
~_ host larvas during its total life periad. Each female wasp

_produces 37.17 + P7.85 adults. Emergence of - adults from

26 —— e ' L 120

204 =
15 ~

10 +

+HEmowo'd
HerHe = '

ool -

Pl = Telenomus dignoldes P2 — Rhaoonotus solrpophaga
P3 = Isothma favenals P4 = Glyptomorpha niosvillsi

Fig. 13: Parasitoids of Scirpophaga excerptalis
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coconns was 94.89 per cent. Bex ralio of the emerging
progeny was 17 0.33 (Male ¢ Female) in single pair
experiments. However, in group rearing, when 10 males and 10
females were released for parasitisalion the sex ratio in
the progeny improved (1:0.83 - MaleiFemale). The group
rearing ensured proper mating and also resulted in desired
sax  ratio. Mean production of wasps from sach parasitised
larvae of stlalk borer was 21.85.

Eigld studies

a) A field trial was conducted on field releases of C.
flavipes (Indonesian strain) from July to Navember in RBD
with three treatments i.e & 400, 800, 1200 adults/ha and a
check with five replications againsgtl stalk horer and
internode borer in crop planted with ColK 810E. The
nhservations on the infestalion of stalk borer and internode
borer were vrecorded in August and November, 1993 and
February, 1994 (at harvest). Tha infestation of stalk borer
and internode borer ranged from 38.%94 to 47.7% and 32.04 1o
44,87 par cent, respeclively in February. Per tent
parasitisation of stalk borer larvae in different plotls
ranged from 8.60 to 31.31 (Table 20). The data on borer
infestation were staltistically analysed and were found non-
slgnificant. The mean parasitisation of stalk borer larvae
in different plots was 19.45% percent. It is evident fram
the above vresults that the release of wasp brought an

Table 20, Effect of Gotesia flavipes on stalk and internode borer incidence,
parasilisation of st;lt barer larvae -and cane yisld (4/h)

Trealment Incldence of = Incidence of Percent para~ Ma.of  VYield
| stalk borer () internodal borer sitisation of nillable (ha)
i : : - stalk borer cane/h
' Stalk Interncde Stalk Internede  flarvae by
hasis  basis basis  basis C.flavipes

AU0 4245 471 BT 2.8 18.43 B b
(40.62) (12.47)  (36,26) (7.69)

a B0 .9 3 44.87 3.5 8,60 0.8 7.4
(3807 (11,171 (44,91) (%.81) '

41200 4538 451 40.81 3.02 31.31 93.9 5.2
(42,31F (12.14)  (39.54) (9.81) §

Conlrsl  47.79 4,72 32,04 2.2 75,55 87.% 8.7
(43.72)  112.54) ' (34,38) (B.48)

C Oast N N NN 18,48
& 2de 0m LW 0.0 5,99
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ﬁvsrall increase in the parasitisalion of the larvae bul

because of tLhe greal maobility of wasp from
another the differences are not discernible.

b) A block trial was conducted in an acre af

une  plot - to

ratoen crop of

Col.K 8001 al LISR farm. Colesia flavipes adults & &%0/ha

were released at fifteen days intervals in
August to Movember, 98. Percent stalk borer
borar infestation was recorded fFfrom the
unreleased area in September, Dctober and
progressive incidence and intensity values
internode horer are presented in Fig. 1 and 2
Ag 1s evident in Fig, 1 and 2 the progress of

1/2 acre from
and ‘internode
releassed  and
January. The
of stalk and

respectively.
infestation of

stalk and internode borer was at low pace in the Colesia

raleased plol as compared Lo control plot.

At  harvest, stalk borer incidence and intensity in the

parasitiod released plot was 29.4 and
respectively as compared to 34.4 and
respectively in Lhe control plots. B8imilarly
barer incidence and intensily in the released
and 3.6 percent respectively as compared to

2.9 parcent,
4.3 parcent.
the internode
plot was 41.0
37.3 and 4.4

percent in the control plot. The dala was subjected to 't°
test. Internode borer incidence and intensity in the
released. plot were significantly lewer as compared to

control plot (Table B1).' :
Table 21. Efficacy of Qg;ﬁﬁig flavipes aga

stalk and internade borer

inst sugarcans

o bl st s

Treatment Percent stalk bnrir i Percent internode borer
infestation infastation ! '
B8talk basis Internode Btalk basis Internode

basis basis

Releassd 29,4 2.9 41,0 . @ik

Contral e 57,3 4.4

e ‘N8 NE Significant Significant -

. at By at 5%

1.3.2.9. Top borer, Scirpophaga excerptalis

At Bardar Nagar, the top borer incidence in different

broods ranged from 2.3 to 18.4 percent (Table

22} .

OFf the differant'varieties yrown in ihe area Co 1148
and Colk 8001 recorded highest incidence in all the broods

as against lowesl incidence in CoS B21%8 (Tabl

B 23).
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Table 22, Parcent incidence of top borer and parasitisation
by different natural enemies at Sardar Nagar in

1798-93
| Brood Total para- : Parasitised by
. sitisation
in brood & b £y o e f
181 7 . 34% 3.8 2.53 1.00 - - =
Znd 4.54% 1.4 e T 0.5 - - -
3rd 14.8 0.4 7.00 2.37 0.44 1.43 Gan
Ath 18.41 " P.2 .36 2.51 4,30 o
- 'iug o el 1-0 5

Sth 2.3

—— o o v

a ' Temelucha sp.y b ¢ Isotima javensiss c¢ ¢ Slenobracon sp.
d : Elasmus ep.y @ ¢ Rhaconotus sp.y £ ¢ Spathius sp.

Table 23 Infestation of B. excerplalis in different
varieties of sugarcane in different broods
during 1993-%74

Variety pPaer cent incidence of tap borer (No.brood)

st Znd grd 4ath 3th
Cal.K 8001 14.% 11.32 13.00 21.8 18.8
Co 1148 11«1 12. 48 13.00 22.8 20.0
BO %1 11.0 B.a 10.4 12.00 14, 46
CoS 8403 S.4 G 11.00 Qed 5.3
Cal 8315 b6 7 7.2 7.0 5.0

Parasitization by lsotima Javensis predominated the
parasitisation in A4th brood (9.2 percent) while the
parasitisation by other natural enemies were a al low key.
An attempt was also made Lo breed Elasmus sp. under 1Llhe
laboratory conditions for its field release against the 1lop
horer in the area. A total of 2,850 males and 4,300
famales released in the earmarked field resulled in
increased parasitization to an extent of 4.4 per cent
against 2.5 per cent parasitization observed in nature.

The top borer at Shakar Nagar was negligible. Eugg
parasitisation by Telenomus sp. was recorded to an extent of
14.19 percant.
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1.2.8.10.  Seasonal occurrence on inlsrnode borer at
Coimbatore

Beasonal occurrence of internode borer parasitoids was
monitored from April "9% to March 94 by sampling the borer
larvae at fortnightly intervals (Fig. 14.) C. flavipes was
the only parasite recovered from the borer. The parasitoild
activity was greater in January-February '%4 than in tihe
ramairing months. f -

1.3.4.11. Survey of natural enemies of internnde borer in
factory areag '

Natural enemies of internode borer were surveyed in the
five augar facltory areas of Tamil Nadu at harvest tlime
(Table 24). ;

10
1; gl % recovery of C. flavipes o
£ out of 100 larvae collected
-]
o 8-
R :
il
r i
e 4
]
& .
v _ : Q
ro2q @ o .f 60
: = . . : :
: 99 - Q. @
R e e

) 1
(SO O (O 5 SR G B - R R - e (8 1 (8 (e U o) S s (R0 € 2§
Apr May hine July Aug Sep Oot MNov Deo Jan Feb Mar

83 84 [

Fig. 14: Seasonal occurence of Colesia flavipes
on intermode borer at Coimbatore
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In the sugar factory arsas teo, C. flavipes alone was
observed Lo be active. The highest incidence of the
parasitoid (3.874) was seen in Arignar Anna Sugar Millg
whereas Lhere was no activity of the parasitoid in Salem Co~
Gie Bugar Mills Ltd.

1.8.8.12. Field evalualtion against internode borer

In & field trial conducted to evaluate the efficacy of

indigenous and Indonesian populations of the parasitoid,
| weekly raleases of the parasitoid were made @ 800 females/ha
from Auguel to December '93. The incidence of internode
borer, which increased progressively, did not differ bhetween
release and control plots. No recovery of the parasitoid
eould be made (Fig. 1%) even from the parasitoid reloased
pluts.

1.8,2.13. Stalk borer, Chilo auricilius
At Sardar Nagar, éﬁtivity of stalk borer was noticed
from August to harvest stage of the crop.

= Presence of ggmngoﬁbq;gg mutator & solitary parasitnid
' is being observed regularly in the area. Parasitisation by
Cotesia flavipes and Campyloneurus mutalor was recorded %o

an extent of 2.5 per cenl and 3.5 per cent;frespectivgly.

1.3.2.14. Predators
1:8.2.14.1. Ground beeltles species composition

] Four species of ground beetles viz.,Calosoma orientale

~ Hope, Pheropsophus nigricolis Arrow, Planetes ruficeps
Schaum, fcaraites sp. affn. mahratta Andrews collected
from sugarcane ecosyslem were identified.

}-4;3.2,14.&; Trap catch studies

_ Pitfall trap catches of carabids monitored from June to
Dacember 1993, showed equal activity of beetles in cropped
araa and fallow land (Table 28),

1.3.2.14.3. Feeding studies

~ The host range of carabids caught in pitfall traps was

' eéd in the laboratory. The beetles fed on shool borer,

#rnode borar, top bhorer, sorghum borer as well as mealy
y scale insect and white flies.

a2 18.4. Predatory toccinellids

eliminary studies on Cryptolaemus montrouzieri showed
- on the pink mealy bug cultured on sugarcane setts,
of Lhe predators were recovered from setis an which
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Table 24. Incidence of natural enemies of INB in sugar mill
areas of Tamil Nadu

Sugar mill No.of larvae % parasitism
' calleactad =meeew ; s
C. flavipes Others

- - e e St s e A e e et 11 44 M ) D bt Lt 123 T o o s

Arignar Anna Sugar Miilﬁ, 72 3.2 0.0
Kurungulam

Thiru Arooran Sugars Ltd, 757 : 0.4 0.0
Vadapathimangalam

Perambalur Sugar Mills, &8s T4 0.0
Eraiyur

Vellorse Co-op« Sugar Mills o 1.~ L 2.3 0.0
Vellore :

Salem Co-op. SBugar Mills 108 0.0 0.0
Mohanur - | s

]

25

15 -

moboprole 34

10 -

W o

N

o LU

o1 SENI
Aug '98

Ui

I
Deo

Indigsneous plot Exotio plot Control plot

Fig. 15: Field evaluation of Cofesia flavipes
- against internode borer
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Table 2%. Pitfall trap catches of carabids and spiders in
sugarcane ecosyelem

Manth Gropped field Fallow land
(15993} e -
Carabids Spider Carabids Spiders

June i 10 - 9 7
July 16 12 4 12
August 11 B 11 &
Beptember b 1% 10 e
October | 10 7 Z &
November ) 11 4 5
December i & e &

L The traps alse caught some spiders whose numbers too did
not differ bhetween cropped field and fallow land.]

young grubs were released. However, when grown up grubs were
released on sugarcane plants infested by pink mealy bugs in
microplots the atlendant Camponolus compressus did not allow
the grubs 1o remain near the mealybug colony. The ants
lifted the grubs with their mandibles and dropped Lhem off
the plant. Adults of the beetle when enclosed on a potled
plant infested by leaf mealy bugs did nol show signs of
feeding or oviposition probably due to the atiendant ants.

1.3.2.15. Mass culture of €. partellus on artificial diet

During mass multipli;atiun of €. partellus on artificial
- diat, the mean percent survival of  neonate larvae
inoculated an diet varied from 11.5 to 58.9 during April 1o
February 1994 (Table 2&6 )

1.8.2416. Laboratory parasitization studies
1,8.2.16.1. Indigenous population

; In laboratory parasitization studies from April 1993 1o
March 1994 (Fig.14). The highest percent parasitization
observed on Chilo partellus was 20.6 in June '%3 whereas the
lowest was 4.2 in October 1993. In the three months during
whiech it was multiplied on internode borar, the highest
level of parasitization was 5.0% in the month of Novembar
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Table 26. Laboratory multiplication of C. parltellus on
artificial dietl -

Month/ Moths released No.of sggs/ Survival
Year for aevipasition neonale larvae percentage
(1993-94) e j released on '
Male Female diet
April 200 511 1478 58.%
May 486 S48 1300 29,9
June | 158 191 3325 150
July #11 242 e833 113
August 20 192 23146 25,7
‘Geplembher 236 231 3273 20.7
October 139 105 1735 12.9
NMovember 100 81 4299 29.7
Dacember 4z 38 2062 28.1
January 452 423 2073 27.8
February 18945 78 400 34.0

% oK : 00
2 20 - q [ j - 500
: A
a "‘ ) H - 400 M
g Eof - ,-“._ \ \" g San
i s \ \ \ A - g00 ™
ik i . 1 [ AL b
{ 104 3 a \. E \ \ W Loso ®
: RSIRIRY vk
b T LA N RN A
o o I T I T i'l T T T \I i T ! T T 1 0
® % M oFreF 8 &£ R . DIT.OF R
e S T UG | O 1 PR R R
raey o 1 £ P t v 0 ng4b T
Y Femaies [ case [ 5o ] hﬂanmdabmum
relsamad partsllug exposed sxposad
SR s —*— Internode beorer :
parisling

Fig. 16: Laboratory breeding of Cotesia flavipes
( indigenous population )
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1,2.2.16.2. Indgnesian populatian

Indonesian population was maintained on laboratory
reared €. partellus from April 'o% ty November ‘'F3. The
parasitoid showed the highest level af parasitization
(18.5%) in July 93 whereas the least was observed in
November 1993 (Fig.17). The culture declined drastically
thereafter and it could net he maintained in Lhe laboratory.

4.3.2.96.2. Host acceptance ltime

When individual female of the parasitoid was allowed 1o
parasitize single larva of C. partellus the mean time taken
for oviposition by Indian population was a2.4 sec. whereas
it was 15.% sec. in Indonesian population {(Table 27).

y 20 ol i

A - 500

: W‘“Iﬁ

a : \"" - R 40

8 il ‘,\‘:\‘ u

L ; \ ‘ '.‘*&T £

t & \) .

L \ \ . 200 1

: K 3 - 100

SRR
M I 3 FS s o N
Byl LR o

Females L | Chilo w3 8 parasltigm
released  partellug exposed

Fig. 17: Laboratory breeding of Cotesia flavipes
( Indonesian population )
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Table 27. Host acceptance time of G« flavipes on lab rearec
Lo karteliue -
Indian population Indonesian populatien
n 13 26
Meantime (sec) 22 .4 15.9
8.0 ' 32.0 34.7
Range 1.0 = 20.0 1.0 «~ 44,3
However, there was great variation in the  host

acceptance time of aach population.

1.3.2.16.4, Toxicity of insecticides to adults

When nine insecticides Vil Zowy {(endosul fan [y o T £
malathion (Gu1),quinalphos (0.0%), dimethoate i I b
munocrotophos  (0.05), phosalone (0.1, delfamethrin

(0.0014), cypermethrin (0.04), fenvalerate, (0.01)) were
bioassayed against adults of Cv flavipes by axposing them
to residual films on lead bits, all the insecticides proved
Lo be highly toxic to the adults al Lhe end of &6h exposure
period :

1.3.2.17. Laboratory studies on the comparative efficacy of
different Bagillus thuringiensis formulations for
the control af GChilo auriciliug

The comparative efficacy of biopesticide Bacillus
lhuringiensis formulations, wviz. Delfin, Dipel &L anul
CenTari was studied for the control of Chilo auricilius. Two
dosages (Table 28) of formulation were tried. The sugarcane
seltls having cavities for feeding by larvae of Co auricilius
were dipped in spray fluid of these formulations for & he,
Thersafter the spray fluid was allowed 1o dry under
laboratory conditions. There were four replications. The
conirol was treated with tap water. On drying of spray fluid
the larvae wera placed singly in each cavity of the
sugarcane salil. These were kept at room temperature for
feeding. The mortality data was observed after 24hr, 48hr
and 72 hr. The data presented in table 29 ravealed that
after 24 hr all the insecticides were on par with the
control. After 48 ke except Centari 1.% kg all other
formulations gave higher mortality than the control. BEut
above 70% mortality was observed in Daelfin 2 kg. After 72
hira, all treatments proved better than tha contral.
Reasonable mortality was obtained only in Delfin and Dipal
8L. The higher dosages of both these formulations proved
significantly better than the lower dosages. -
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Table 28. Laboratory sludies on the effect of Bacilius lhuringiensis formulabions
an the larvae of Chile auricilius

e =

i Treatment Dasage/ha sMean moriality al various intervalsiil
2 hr wh 72 ke
Dalfin 1.5 kg 5, 711380 &8.8(54.001 B8.4(70,08)
Belfin 2.0 kg Z.6{9.E2) 83, 4(70.08) 100.0(20.00)
Dipel 8 - - 1.3 1itk 3.8(11.25) 52,5005, 441 87.8(69.53)
Dipal 8L 2.0 1lit 5.7{13.83) 45,1(53.78) 100,090,006}
Genjari 1.3 ka 0,000} 16.7(24. 18} §7.5043.551
Contari 2.0 kg 0,000,600 42.5{40.47) 72.9(58.6%)
Cantrol = C0.404.810 7,531 15.85) 14.6122.50)
Ch{p=0.05! 13.33 1298 8.8%

¥ Ay, of 4 replicalions
Figuras in parenlhesas are/S
Delfin = Bigpesticide hased on Bacillus thuringiensis
Bertinin var. Kurstaki
Dipel BL= Biopesiicide based on B. lhuringiensis
Berlinin var.Hurstaki (14300 IU/ma}
Centar1 = Biopesticides based on B. thuringiensis Berlinin var.
Hurstaki (45000 IU/mg}
4.3.2.18. Field evaluation of microbial insecticides againstl
shoot borer

Four formulations of Bacillus thuringiensis viz,, Dipel,
Biobit, Delfin and Centari, in comparison with GV were
pyaluated against shoot borer in a replicated field trial.
wever, no meaningful conclusions could be drawn due to the
low incidence of the pest, particularly in the post—

treatment pericd (Fig. 18)

1,8.2.19, Survey for pathogens of internode borer
Seasonal incidence at Coimbatore

Fortnightly collections of larvae at Coimbatore from

il 9% %o March %4 showed higher levels of virus

dente. Although virus was present throughoul the year,

activity appeared to be higher from January te April
i

3.2,20. Incidence in sugar factory areas

In a survey conducted for pathogens of the bhorar in five
mill areas in Tamil MNadu, virus was predeminant,
ing infection levels as high as 43.3% in Vellore Co-
ar Mills (Table E2%).
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Tahle 2%9. Incidence of palthogens of internode borer in sugar
factory areas of Tamil Nadu

o o

Mame of the faclory © Totael larvee Percent mortality
callectad i
Virus Fungi
Arignar Anna Sugar Mills Fe ; 10.9 -
Kurungulam
Thiru Arooren Bugars Ltd Fa7 28.2 -
Vadapathimangalam
Perambalur Sugar Mills - a& 11.4 55
Eraiyur :
Vellors Co-op. SBugar Mills, 254 45%.3 -
Vellore
| 2
' Salem Co—op. Sugar Mills 103 LB 2.8

Fungal dincidence was observad oniy in Salem Co-op. Bugar
mills. i

1.3.2.21. Laboralory evalualion of Dipel against internode
borer

Dipel, a commercial formulalicn of B. thurinai is, was
bicassaved againgt internode bhorsr &t concentration ranging
from 0.008 to O.14. The highest mortality of 83.3%4 was
noticed at Q.1% concentration. The lowsr concentrations of
0.0% and 0.75% alss producad comparable mortality (Fig.20)

1.3.2,82, Field evaluation of Brauveria bassiana for control
of sugarcane borérs.

Efficacy of B, bassiana applied by different methods
against sugarcane stalk and internode borers were tested at
II8R. farm with ColLK &102 variety in Novamber, 1992 with
four treatments - (T1) B. bassiana broadcast application @
2.0 kg/ha, (TE2) B, bassiana broadcast application a 4.0/kg
(B.bassgiana grown on autoclaved rice was used), (T3) Foliar
spray of B, basaiana grown on FDA.A 107 spores/ml and (T4)
control, replicated five times in RBD. The trealtments were
taken up during September 1o Novembher al 15 day intervals.
Harvest observations on borer incidence and intensitly were
recorded by splitting open entirs canes of two middle rows
representing 33.0% percent of running row length of the plot
(Table 30).

As evident Ffrom table 20, the borer incidence in the
different treaiments did nol vary much. However, borers with
By bassjiana infection in foliar spray and broadcasting & 4.0
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Fig. 20: Laboratory evaluation of Dipel BI.

against internode borer

¥able.30. Efficary of different methods of B. bassiana applicalion against sugarcane stalk and
internode harer

Blalk horer Internode borer Stalk borer  {ane

firy infestation infastalion incidencs yield
Treatment {3 (3/hi
Incidenre Infensily Incidence Intensity
i 4] {4 i) tit
B. bassiana
Spraying @ -
107 Spores/nl 43.48 4,37 29,3 1.78 43,0 73.5%0
B. bassiana
Eroadeasting
2 2.0kg/ha 4.8 4.23 35.80 2.7 32.0 73.330
B. bassjana
droadeasting -
2 4.0 kg/ha 34.48 3.81 .4 .77 15.0% 71,850
.15 4,59 39.29 Z.60 22.0 72,770
'EY test 5 i i i 2 N5

* Two internode borer lafvae were faund infected with B. bassiana
K& ¢ Mol significant
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kg/ha ranged from 43-45%, as against 22.0 to 32.0 in the
check and broadcasting 82.0 kg ai/ha. Due to low build up of
the borer, differences in yield in the different trealmenis

was not marked.

1.3.2.83. Bpores production of Bagillus popilliae in white
grub

When third instar grubs of Holotrichia serrata werg
inoculated with a spore concentration range of 10 - AQ

59arasim1,16he spare production in grubs ranged from 3.9 to
o e S N | v spores/ml. However, There was no relationship
batween the initial and final concentration of spores (Table

31)!
Table B31. Spore production of Bacillus popilliae in white

grub
Concentration weight of grub Spore qﬁoduction
inoculated {3} £, % 10 spore/ml)
X .
104 2.%7% 3.5
105 2.21% 2.4
105 3.08% e |
10 2159 5.4
3.8

10° " 3.012

ity e

The pyrilla infestation at Sardar NMagar was low .during
the year. At Shakar Nagar, pyrilla attack was noticed from
July to December. The infestation was at its peak in
Oetober. Pyrilla egus and nymphs were observed 1o be
parasitized by Tetrastichus pyrillas and Recharsdrypus
pyrillas to an extent of V3.8 and F.4% respeclively.
Epiricania cocoons were not recorded in the area.

: At Pravaranagar, the incidence of Pyrilla was milgd.
Ocecurrence of Epiricania was noticed in the area where the
parasitoid was released earlier. The population of the
paragitoid could conltrol the Pyrilla build up in the area.

1.3.2.85. Colonization and redistribution of Epiricania
melanogleuca -

malanoleuca was monitored, where the ectoparasitold had
established earlier. The activity of Epiricania melapoleuca
was nolticed from 2nd fortnight of July to snd of October.
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The Population gf Byrilla being low (2-3 adults and 3 to 4o
Nymphs/4100 clumps) redistribution of the Rarasitiod wase not
duna, ;

In Shakarnagar area, pyrilla Population was noticed ag
different Villagas, Cotpally, Kallup, Chanduyy, Minarpally,
Khazapue, Hoponsa, Salura and Rajakura, byt due to Jow build
up of gggr;ggni@ mg;gng;gggg elsewhere, the trial could not
be taken U

In U.P. too the Population gf Pyrilla and itg Parasitoid
WaE scarce inp the field trial,

.1.3.2.2é. Effect oayp release o¢ ggigiggﬂig mgiﬁnp;eugg
Cocoons for the control gf Exrilia P8FpPUSIlla

The effect of releases g gpiriganig melaugjgggg
Cocoons wasg studied fop the control of Pyrilla Rerpusilla,
Two  fields of SUgarcane, Var. coj 44 weére salected at  a
distance g ne  Km from sach ather near village Mosl
(Disty, Jalandhar) ., In  one gr the fields tocoons of E
mg;gnglgggg 8 5000/ha wére fixed under the SUgarcane leaves
With the help of Paper ping ap stapler. Tha £OCoONs yware
collected from differant areas from sugarcane fielgs, The

other fielg without release yasq kept asg control. Thae
ohservatigne on. the pg ulatlgn.q{ pyriila 209 clustep,
Nymphs  angd adults PEr leaf waope Fecorded fram both the
fields, Similariy Phservationg an  the ey tluster,
cucnans, adults g¢ ES mg;gggigggg and Parasitized nymphs  of

Howe?ar, there Was also SJight iﬁ:raase in the Population pf
Parasiteid in the cocoon release plpt. It is Concluded. that

by !upplementing. the Population g¢ E. melang by
relg?flng its . Cotouns kept g theck on the Population g¢
byrilla, ; ;

188,27, Sugarcane scale insect, ﬂg;gngggig glomgcggg

The stale insect, ugignggg;g.glnmgg ta infestation was
nol observed on 5ugartanerﬂt Sardar Nagafrhnﬂt Shakar Nagag,
mild attack g Stale ingect (4.5 to 10.4 Percent on sltalk
wfasisi Was noticed ON var. Coc 474 and Co 8014,

. At Pravaranagar, nbservatiuns were recordsd an  the
incidence of scale insectin adsali ang ratton trop  at
monthly intervals from May 1993 to March 1994 (Table 33),
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Table 32, Effsct of release of Epiricania selaneleyca cocoons to contrel Pyrilia
pecousilla on sugarcane.

Treatmen®  Catcon/ha  Month of ‘#flean population in different months
released  observalisn :

P. perpusilia/leal E. melanolegca/leal

E. N A £ & A PN

Epiricania 500 #imgust

.0 22 0.8 0.5 04 06 02
gelanoleuca +September 0.1 27 0.4 06 0.3 0.3 0B
(Cocoons)

Cantrol - sugust 0.4 67 08 02 03 G4 00
15 25 @1 g

15eptenber 1.4 1.1 &9

¥# Based on 5 units of 40 leaves each

# Mean of three sbservalions

+ Hean of two ohservalisns

E= Eqq cluster, NeNymphs, A=Adull, C=Cocoon, PN=Farasitized aymph of pyrilla

'Table 33, Bugarcané scale incidence, intensity and
parasitism at Pravaranagar in 199293

Manth " Adsaliw f Ratoonss
(1993-94) : . - e
Incid- Inten- Parasi Inci~ Inten- Parasi-
dence gsity tiam dence sity tism
(%3 (% &4 & (4} (%)
May Trace Trace Trace Trace Trace Trace
Junea 8.60 1.48 1034 33.03 7eB1 8.13
July 5% ,.80 13,92 12.26 53,30 10,86 11.23
August 67 b8 1. 80 17.33 &7.87 17.86 1%5. 24
September B83.17 25 .20 20.34 76.30 24,1 19.72
October 21.34 25,98 21.58 84,30 2%.89 .  20.06
November w5 .33 35.83 18,24 92.48 30.30 17.10
December . 98.563 42 .43 16.89 100.00 43.00 15,12
January 100.00 43.48 1468 100.00 B51.38 14.71
February a8 a : & 100.00 &1.46 14.88
March a & a 100.00 59.4&1 13.48
#Average of two fieldsy s#pbservation of one field

& ¢ crop harvested

In adsali crop peak of scale insect infestation was
reached in January while in rateon crop in. February. The
peak parasitisation was recorded in October. The major
parasitoids recorded on secale insect were, Adlencyrtus
mayurai, A. moderatus and Bolryodeclava bhartiyva.
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1.2.2.28. Field evaluation of Fusarium subglutinang againsl
scale insect

The fungus FE. gubglutinans was evalualed as stubblg
drench %treatment against scale insect in two gugar milk
areas in Tamil Nadu. The fungal suspension at 10" spores/nl
concentration was applied as stubble drench in fields Uhat
showed severe scale incidence in  the pravious Season
Observations of scale incidence on grown up stage of the
experimental crop (Table 34) indicated no gpecific trand
between treated and control plots. Although scale incidence
was noticed, the intensity was verylow and the colonies
camprised very small numbers.

Table 24, Field evaluation of Fuysarium subglutinana against
gcale insect

Factory/site Scale incidence (%) Seale incidence (%)

e o st i

Treatment Control Treatment Control

{(a) Tiruttaani Co-op. Sugars

Factory farm 25.0 22.2 7.0 9.4
Farmers® field 15.0 ' 23.5 18.8 14.8
{b) Bakthi Bugars

Factory farm Nil Nil
Farmers' field 121 el 26.4 414
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~ 1.8.2. BIOLOGICAL SUPPRESSION OF COTTON PESTS

Davelopment of biocontrol based IPM  for the
suppression of colton pests

1,3.3.1. TAMIL NADU AGRICULTURAL UNIVERSITY, COIMBATORE

An experiment was conducted at Alandurai in a randomized
block design replicgtad 1¢- times with three treatments. An
area of 1000 m was chosen fgr each treatment and
subdivided inte ten sub plots (100 m™ each) with variety MCU
5. The three treatmenis given were as follows

I ¢ Treatment (as per AICRP programme}

i) Bpraying of oxydemelton methyl (0.03%) 23 DAS (days
after sowinglagainst the leafhopper, Amrasca biguttula
biguttula Ishida and the whitefly, Bemisia ltabaci
(based on ETL upto 30 days).

ii) Release of Chrysoperla 30,37 and 44 DAS(2-3 days old
larvae) & 30000/ha.

iii} Release of Trichogrramma chilonis 8 130000/ ha
31,38,65, 72,7%,84,93,100 DAS.

ivl Need based application of insecticides vig.,
endosulfan (0.07% ) 107 DAS, monocrotophos (0.04%) 181
DA%, against bollworms, HaNPV & 300 LE/ha 128 DAB

against Hellcoverpa armigera.

v) Neem o0il (0.5%) + teepol (0.5%) 135 DAS and acephalte
' 1.30 kg/ha on 149 DAY againsgt white fly.

II ¢ Treatment (as ﬁar Tﬁhu recommendation)

i} Spraying of oxydemeton méihyl (0.05%) 23 DAB, against
laafhopper and whitefly

ii) Need based. application of  insecticides against
boliwerms (spotted, american and pink! endosulfan 2
1/ha 37 DAB, phosalone 2,5 1/ha 31 DAS, guinalphos 2
1/ha &5 DAS, endosulfan 2 l/ha 93 DAS, phosalone 2.3
17ha 121 DAS.

iii) Bpraying of HaNPV & 450 LE/ha 128 DAS against H.
armigera :

iv} Neem o0il (0.5%) + teepol (0.54) 135 DAS and acephate
: 1.30 kg / ha 149 DAS.
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III: Treatment (Farmers® method) Her i _
i} Bpraying af dimethoate(0.0&%) 135 DAS and  oxydemeta
methyl (0.05%) 23 pas againsl sucking pesta.

ii) SBpraying against bollworms

Endosulfan 2.5 lit/ha 30 DAS

"Phosalone 2.0 lit/ha 44 DAS
‘Monocrotophos 1.5 lit/ha 28 DA
Guinalphos 2.3 lit/ha 72 DAS
Endosulfan 2.5 lit/ha B& DAS
Permethrain 100m1 +
Monocrotophos 1.0 lit/ha 107 DAS
fuinalphos 2.% lit/ha 121 DAS

ity Sprayihéiagainst whitefly

Neam 0il (0.5%) + Teepol (0.5%) + Quinalphos 1 1it/ha
133 DAB.
Acephate & 1,30 ka/ha 149 DAS

Leafhopper and whitefly on three Ilsaves per plant
delected  at random from lower, middle and upper region of
the canopy were recorded al weekly intervals and the results
showed that in case of leafhoppers one round of spraying
with oxydemeton methyl (0.05%) as per AICRP and TNAU
recommendation 23 DAS was on Par with two rounds of sprays
with ‘dimethoate (0.06%) 13 DAS and of oxydemeton methyl
(0.03%) 23 DAS by farmers method. Early stage occurrence of
whitefly was conirolled with single spray of oxvdemeton
-methyl (0.054) under set 1 and II treatments and two sprays
of dimethoate (0.06%) and oxydematon methyl (0.05%)under set
Il treatment.,

Late stage reoccurrence of whitefly as induced by the
farmer following the application of permetherin +
monocrotophos 407 DAB was centrolled by neem oil (0.3%) +
Tespol (0.3%) spray 133 DAS and acephate 1.30 kg/ha 149 DAS
under ‘set I and set II treatment while the farmer could
control the pest with neem oil €0Q.3%) + Teepol (0.5%) +
quinalphos 1 lit/ha 133 DAS and with acephate twice 142 andg
149 DAS. - T i '

Release of Chrysoperla 8 30000/ha thrice was able to
reduce the whitefly population considerably when compared io
et II and set III with ingecticides.

The number g#f healthy and damaged squares / bolls due to
bollworms from +ive tagged plants per replication at weakly
intervals were recorded and percentage of damage was worked
out. ;
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Yield data were recorded from each sub plat in different
harvest. pooled and analyzed statistically. Yield data were
commuted per hectars. All the data weére subjected to DMRT.

Bollworms: Relesse of T. chilenis & 150000/ha at weekly
intervals & times from 51 DAY followed by nsed based
application of endosulfan 0.07%4 107 DAE and monocrotaphos
0.04% 121 DAS and gne round of HaNPVY & 500 LE/ha was on par
with TNAU recommendation in reducing the bollworm damage on
cotion. These two 4sels of treatmenls were guperior to
farmers method of spraying insecticides (7 rounds) in
controlling the incidence of bollworms.

Bpraying with a combination - of permethrin  and
monoerotophos induced the resurgence of whitefly.

‘ Yield: Among the sets of treatmenis, AICRP (Set 1) was
superior 1o set II ( TNAU recommendation) and set III {
farmers® method) in recording higher yield (2000 kg/hal,
while the set II and set LII recorded a yield of "185%0 and
1475 kg/ha respectively (Table 35). i

Tahle 35. Bafa on %ﬁe incidence of peéts and yield of cotton

Treatment Mean leafhoppers (DAG) . Mean population of whitefly (048)
Na. ;

BT W W M 8 mT ™ W M S %

T 050 0.43% 0.8 1325 0. 14 0.3 0.2° 0.6® 0.5t 0.45° 0.2t

U oa 0.3t 0.2 05t 0k 1200 045 0.2 0. 0.2 0790 0.8

b

mo o2t oo 0t oo o 0.9 0ss 0.5 ow® o8 070’

% Mean of 10 repliﬁatians BT Bsert treatment .BhT i Date after sowing

Traatnent Bollvorns danaget (%) DA . Yied

na_. BED M | W 1 1B 19 (kg/OmD  per b

T 42 19430 (350 (20.48) (3.05) (15.89) (5.6 20,000  2000°
1 s o a2 st a7 ndd sad s exd
Ua ) (1,83) (15.89) (15,000 (49.58) (22.79)

g o w0t oz 0 6.l s wrt urf
(12,94 (26,35 (31,88) (18,91 (22.79) (32.33) .

Figures in parentheses are arcein transformed values. BT ! Before treatment
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1.3.3.2. PUNJAB AGRICULTURAL UNIVERSITY, LUDHIANA

In Punjab, State Department of Agriculture and
Department of Entomolopgy, Punjab Agricultural University,
Ludhiana Jointly carried oul resgarch cum demonstration
trials on IPM in cotton during 1993, at three locations,
yiz.,Jawaharke {(Mansa), Sandhwan (Kotkapura) and Harriwala
(Faridkot District). In these experimenits ihe following were
the four Lreatments.

(i) Release of bioagents - (Trichogramma + Chrysoperla),
ti1) PAU recommended spray schedule, :
(iii} Farmers' spray schedule and
(iv} Cantrol (untreated check)

The plot size in the case of conlrol was 2000 sgq ft.
where a® in the remaining three treatmentis it was 6,000 sq
f%. each. The insecticidal sprays hoth of the recommended
spray schedule and the farmers® spray schedule were given at
10 day intervals during the effective boll formation period.
The number of sprays against bollworms at Sandhwan were &
and 9, at Jawaharke 7 and 5, and at Barriwala ® and 9% in
cage of recommended spray schedule and the farmers spray
schedule respectively. In addition, one insecticidal spray
was made in all the treatmenis expsct untreated check
against sucking pests at all the places.

In the bicagent treatments, Trichogramma chilonis @
60,000 per 0.2h was released at 10 day intervals during the
affective boll formation period. There were #ix  such
releases at Sandhwan and Barriwala and only five teleases
were made at Jawsharke (Mansal. In addition, the predaltor
Chryspperla garnea was alsu released once during the first
half of August, 1993 @40,000/0.4h at Jawaharke and Sandhwan
and no release of predator could be made at Barriwala. The
freshly shed fruiting bodies in different trealments were
examined ftwice a wesk in befween the 1lwo insecticidal
applications for determining the bollworm incidence. The
population of naturally occurring bioacontrol agents were
also recokded regularly in all the treatmenits at the three
locations. The incidence of bollworms was recorded both on
the boll and loculi basis. The yield of seed cotlon was
recorded on whole plot basis. The data was subjected to
statistical analysis.

The obssrvations on naturally occurring biocontrol
agents showed that the population of different biocontrol
agents, bolh predators and parasitoids 'was observed %o  be
extremely low in the insecticidal treatment at all the
places throughout the cropping season. The birds were
observed to be the main predators of Melicoverpa larvae. The
population of Chrysoperla increased near the maturity phase
of the crop at Jawaharke (Mansa) especially in the bioagent
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treatment and untreated check, The coccinellid predators
were also observed only near the maturity phase af the crop.

Bollworm incidence showed & similar trend in various
treatments at Jawaharke (Mansa) and Barriwala (Faridkot).
The recommended spray schedule and farmers spray schedule
were at par with the bioagent. In ‘the tLhree trealments,
bivagents, recommerded spray schedule and the farmers spray
schedule, the incidence of bollworms both on boll ahd loculi
basis was significantly less as compared with the untrealed
check (Table 3&). :

Table 3&. Bollworm 1n:idgn;e in differant fLreatments at

Jawaharke
Treatmant "Bolls attacked = Loeuld
ABW  SBW PBW  TOTAL attacked(%)

1,Bioagents# 19,4® 20.0%° 25.3% 4.6 19,17
(Trighogramma
chilonis + .
Chrysoperla carnea " :
2.PAU spray - . 21.0% T16.2%  1a.9® s4.1® 1430

PR rdars’ spray  PB.4% 489" ‘mao*  wr.aa 17.8%
schedule : F

4. Cantrol 2s.a® 33.e®  ae.0®  me.1P oa7.al®

# Rioagents + 5 sprays

ABW ¢ American bollworms SBW & Spotted bollwormg
PEW ¢ Pink bollworm -

Dates of spray and dosages

1. 14=-08~1993 Manocrotophos t 1.5001
1B-GE~ 1993 = ~da—"*
2E-DH~1993 Fenvalerate f 0.2801
WER-0G= 1993 Fenitrothiaon P 1.18591
26~-02-1993 - Acephate : 2.000kg
08-08~1993 ~ Endosulfan : 2.5001
18~-08-1993 ~ Monocrolaphos P 1.5001
26-08-1993 = Deltamethrin : 0.4001
04-09-1293 Fenitrothion 2 2.12851
18-09-1993  Fenvalerale : 0.2501
2E-09-1993 fcephate t 2.000kqg
2H~-0~ 1993 o & -do~
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Dates of spray and dosages

2. 08-08-1993 Monacrotophos 1 1.5001
18-08~-1993 Endosulfan ¢ 2.5001
28-08-1993 Fenvalerate r 0.5001
18~-0%-1993 Quinalphos 5 1.3001
L
Cypermethrin ¢ 0.3131
29-09-1793 Endosulfan ! 2.3001
+
@Quinalphos t 2.0001
A similar eituation with respect to the bollwarm
intidence was observed at Barriwala (Table 37).
Table 37. Bollworm incidence in different treaiments at
Barriwala in Ameérican cotton (var.F 1054)
Treatment Boll attacked (%) Total Loculi Geed
ABW 8BW PBW attack— cotton
ed yield
(%) (kg/
0.4ha)
Bioagent 2.47% 7.80%" .93 20.03* 5.14% ea3s
(Irichogramma +
‘B aprays)
PAU spray 2.80% 4.76° 13.43* 22.06® 5.53% 82
schedule '
Farmers spray 5.50% 2.03% 10.16* 17.73%* 5.41%* 434
schedule
control 14.07° 43.93° 42,837 2s.26° 4ea

4,47

AaBkW & American bollworms

EBW ¢

PBW ¢ Pink bollwerm

Date and dosages of sprav/h

1. 27-07-1993

nydeméton metlhyl

02-08-1993 Endosul fan
13-08-1993 Monacrotophos
24-08-1993 Folithion
02-09-1993 Fenvalerate
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Dates of spray and dosages

B, B7-07=1993 Oxydemeton melhyl ! 0.7501
02-08~1993 Endosulfan P2.5001
13081992  Monocrolophos 1 1.5001
24-08-199%- Folithion P 241851
QE~09-1998  Fenvaleratle 10,3121
10~-0F~ 1993 Quinalphos I R.0001
14~09- 1993 ~do= B0 e
£7=09-1553 Cypermethrin Po0.3131

;07=10~-1993 Carbaryl : 2.500kg -

3. B7-07-19%3 Ouydemeton methyl 1 0.7501
QE-08~-1973 Monocrotophos Po1.53001
13=-08-1993 ¢ Bame as 2

To £
0P=10~1993

The trend in the bollworm incidence ance hawever was
observed to be different at Sandhwan both on boll and loculi
bagis. The incidence of bollworms was significantly less in
the recommended spray schedule and the farmers Bpray
schedule as compared with that in the bioagent plot and tThe
untreated check. The bhollworm incidence as observed in the

l " bicagent plot was significantly lower than was obsarved in
the untreated check. The variety at Sandhwan was not the one
recommended in the package of practices but i1 was a
mixture, predominantly Jhurar.

The difference in the incidence of bhollworms in the
three trealments at different places could be atiributed to
the differences in the varieties of cotton. The incidence of
different species of bollworms among the freshly shad
fruiting bodies could only be recorded and compared for
Bandhwan and Jawaharke (Tahle 38).

i
r..

The incidence of various bollworm species among the shed
fruiting bodies was comparatively low in the bivagent and
their recommended spray schedule treatment at Sandhwan. The
minimum incidence of Helicoverps was observed in the
recommended spray schedule al Jawaharke (Mansal). The overall
results of observations at the three locations suggested
that the bollworm incidence at Jawaharke (Mansa) ansd
Barriwala in the bipagent treatments was comparables with
that observed in case of insecticidal treatments even during
the year of hasavy bollworm infestation. At Sandhwan, svan
the bioagent Lreatments proved significantily better than the
untreated check in reducing the bpllworm incidence .
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fr9§hiyﬁ shed

2.00

PBW ! Pink bollworm:
#*  Mean of 17 observati
#% Mean of 11 ohseryati

Table 38. Bollworm inci&eﬁce amony  the
: fruiting bodies in different treatments at
Sandhwan arnd Mansa _ :
Treatment ﬁIncidence (%)
PBW . SBW Lhis#s
(Sandhwan) = (Sandhwan) (Sandhwan) {Mansa)
Bioagents T840 10.82 13.59 19.43
(Irichogramma + :
Chrysoperla carnga)
+ & sprays ;
PAU spray 1.06 " 9,65 12.18 12.43
. schndu!e;g
Farmerios 2.23 14.53 22,06 27.34
Control 1889 19,48 17.48

Date QF'épﬁayuéﬁdensagé'df ingsecticide/h

08-11-1993

 Acephate

1.27-07-1993  Oxydemeton methyl 0.7501
10-08-1993  Endosulfan 2.3001

2.27-07-1993  Endosulfan 2.%001
28-0p-1993 Fenvalerata - Qi250)
Q6=-0%=-1993 Quinal phosa 2.0001
16-09-15993 Cypermethrin 0.2001
27-09~1993  Formothion 2.0001
08-10-1993 Deltamethrin 0. 4001

3.27-07-1993  Oxydemeton methyl 0.7501
10-08~1993 Monocrotuphos 1.5001
14-08~ 1993 o =do~ . —do~
2&~08-1993  Fenvalsrats 0.5001
06-09-1993  Cypermethrin 0.2001
1609~ 1963 Quinalphos 2.0001
27~09-1993 Cypermethrin 0.2001
08-10~1993 Deltamethrin 0.4001

2.0001

SPW ¢ Spotted bollwarm :
ons from 20-08-1993 to 23-10-1993
ons from 21-08~1993 to 29-09-{5993

Beed~cottan yiel&

o

The yield of seed colton obtained at Jawaharke (Table 39
) showed a similar trend in the treatments of bioagent and

the farmers gpray schedule. The recommended spray
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more in the biovage
schedule and the untreated cheohk

phtained in case of farmers spray 8¢
(Table 37}« .

Yery poor

ton yield gbtained

Table 3%. geed col
Manaa) {var.F 846}

at Jawaharkaﬂ(

hedule at this

had an edge gver other {reatments in yield of seed cotton
and the minimum yield was racorded im the untreated :chgck.
The yield 0f seed cotlon at Jawaharke (Mansal} Was relatively

nt plol fcllowed by the recommended spray

yield was

1ocation

in different treatments

The yield of see

was comparatively more in Lhe re

Table 40. geed cotton yield obtained in diffe
v at Sandhwan

commended spray

rent treatments

Treatment No. of = No. of natural Seed cotlon yield
gprays anemy releases (per kg 7200 yard)
Bigagenls o .- b 226
pAlY spray & W = iy 5
sehedule
Farmers spray. . B = 441
schedule Re e : -

Cantrol s o 514
d coptlon abtainad at Sandhwan (table 403 -
sghedula,_,

Tatal No.of Gaad

Goed

in Tthe untreated chet
at Sandhwan could be owing to T

An evaluation versi

sion of novaPDF w

Purch : novaPDF was used to create thi ;
ase a license to generate PDF files without this ngtli?:sDF fe

he shade effect of the

Treatmént  MNo.of MNo.of
aprays natural cosl/ plants/ cotton cotlon
anemy 0.4h 0O.4h tkg/
¥ - releases (Raw?d 0.4h} 0.4h)
Pigagents, . 1+ 7o gEGY# G738 402 402
pauU spray 1+ B et TOgEE L B80S B4% 630
gchedule
Farmer's 1.+ 7 i 1,408 agao - 439 476
spray f
schedule
Centrol Wi B b6 BBO& 400 442
# Cost tow;}ds the naturallekemies i
fallowed by the farmer's spray gchedule. The seed cotlon
yield in the biocagend plal was even lower than thal racorded
k. The low yield in the bicagent plo
tree
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line growing along the bank of a fanal ‘in the southern s;
af the field. The observations relating to the incidence
bollworms indicate that the releases of Trichogramma

1.3.3.3. ANDHRA PRADESH AGRICULTURAL UNIVERSLITY, HYDERABAD

A field trial with cotton var. Lam Hybrid-1 was taken up
in an area of 4000 m2 at RARS, Lam (Guntur). There were two
Lreatments viz, integrated management plot and conventional
method of control (Farmer's practice). i

In integratndfmanagemeht plot, the cotton Crop was grown
‘with groundnut as an intercrop in a plot where trop rotation
was followsd, The totlon seed was treated with carbofuran
20 g/ky seed before sowing and 25 days after sowing granular
insecticide (Carbofuran 30) 8 1 kg/ha was appligd in order |
to avoid external sprays and to conssrve hatural enemiag,
Pheromone traps for Heliothis were installed § 10 /ha in the
field to monitor the pest., Inundative release of
Tr;gggggﬁmmg thiltonis and Chrysoperla carnea & 50, 000 each
were carried out twice during the egg and early larval
stage of the pest. The subsequent Lreatments of spray
application of neem ssed kernel extract (NSKE) 8 1.5%%, Ha
NPY 8 480 LE/ha ﬂ.i.-(pipel?:wgra given at 7 to 10 days
interval, During the later part, .spray applications of
conventional insecticidesg vig,, manocrotophos, endosulfan,

fenvalerate and acephate ware given at 7 to 10 days interval
in IPM plot.

In the farmers' praclice plot (chemical intensive
management), the following Spray applications wviz.,
monocrotophos, acephate, endosulfan, chlorpyriphos,
fenvalerate, phosphamidon, quinalphos . neem ail,
nimbicidine, neem + Delfin, cypermethrin were given two to
three times as indicated in the tahle 41.

plants from each block were used for collecting the data.
For counting the e99s, top canopy leaves, squares, flowers
were closely observed. The population of sucking pests viz,,
Jassids and whiteflies was recorded on three leaves/ plant

selected at random from lower, middle and Uppar region of
Lhe plant,
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Table 41. Evaluation aof IPM technology of cotton

Particulars IPM Farmers methad
= 1) (27 (32
I. Sucking pests
Jassides (Mo./leaf? 0.90 0.82
Whiteflies (Ma./leaf) 1.30 36D
I1. Boll worms
Heliothis eggs (Mo./plant) 1.87 0.90
Larvae (No./plant? 0.9 0.10
I11. Damage (U}
Squares 16 . 445 1.61
Bollse 4. 14 1.42
IV. Natural enemies
i Coccinellids, spiders Q.82 ¢.00
and syrphids etc.
(No./plant)
Trichogramma chilonis 11.14 0.00
(% parasitisation?
Y. VYield Kapas 17.6 36.02
(G/ha) Groundnut Sad
VI. Cost benefit ratio 18427 1: 344
Inputs Rs. Inputs RS.
Beed dressing 50 1. Monocrotophos 1 L/7ha 3&5
Boil insecticide 1,320 2. —-do=- 3465
NEKE & 1.3% 400 3. Acephale 3 kg/ha 305
Release of 100 4. Monocrotophos 1.23% L/ha 454
Trichogramma " 5. Endosulfan 1.8 L/ha 237
as0,000 /ha P by —-do=- 237
Ha NPV 300 7. Chlorpyriphos 1.5 L/ha 360
» ~B.%. (Dipel) 300 g8, ~dg= 1.873 L/ha 430
_Conventional 2,000 9. Fenvalerate 1 L/ha 274
‘iinseclicidas 10. Chlorpyriphos 1.875 L/ha 4530
“{4times) 11+ Phosphamidon 0.7% L/ha 225
Labour cost 340 12. Quinalphos + Blitox 788
~~~~~ (2.5 L/ha) ( 0.78 kg/ha)
Total L OO0 12. Chlorpyriphos (2.3 L/ha) 600
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(1) (23 Dl )

----- 14. Neem oil (2.5 L/ha) &80
1%. Endosulfan (2.5 L./ha) 395

t6. Chlorpyriphos 2.5 L/ha 400
17« Endosulfan + sesame ojil

(2.5 L/ha + 2.5% L/ha) 49%
18. Endosulfan 2.5 L/ha 395
19. Fenvalerate+Dithane M 45

(1.0 L/ha + 0.78 kg/ha) 411
20. Nimbicidine+ Blitox

(.5 L/ha + 1.25 kg/ha 438

21. Neem oil + Delfin

(2.3 L/ha + 0.5 kg/ha) 750

2. Endosulfan + Dithane M 45
(2.8 L/ha + 0.2% kg/ha) 6&71
23. Endosulfan 2.5 L/ha 395
24, Nimbicidine 2.% L/ha 230
2%. Fenvaleratle 1.25 L/ha 345
24, Chlorpyriphos 2.5 L/ha 600
27. fAcephate 1 kyg/ha ! &10
28. Chlorpyriphos 2.3 L/ha &00
2?. Cypermaethrin 1 L/ha 400
30« Chlorpyriphos 2.5 L/ha &00
Labour charges Labour charges 2,850
Total 3,050 Total Rs. 15,5469

Yield Yield

Groundnut 5.2 @/ha 5.300 Kapas yield 36.02 @/ha 54000

Kapas 17.6 @/ha 24,400

e e it s o e e e

Total 31,700

i i s et i 1 e e

Cost benefit ralieo = 1 1 &4.27 Cosl benefit ratio — 1 ! 2.45

The resulls presented in the table 41 indicated that the
incidence of jassids was almost similar in both IPM plol and
chemical control plot, whareas the build up of whitefly was
significantly more (3.4%/1eaf) in chemical control plot.

The attack of Heliothis in terms of eggs and larvae was .
1.27 /plant and 0.92 /plant in IPM plot, whare it was Q.90
and 0.10 /plant respectively in chemical control plot . The
damage both in tarms of sguares and bolls was negligible in
chemical control plot (1.41 and 1.42%) where it was 10.45
and 4.14% in 1IFM plot. The pressnce of predatory fauna and
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parasitisation was significantly felt in IPM plot when it
was almost negligible in the plot treated with chemicals.

The chemical contral plot - farmers lasvel of protection
{30 times insecticide sprays at frequent intervals) gave
36,08 Q/ha of seed cotton vields whereas through IPM plot
only 17.6 @/ha of cotton and 5.3 @/ha groundnut was
obtained. Howsver , when the cost benefil ratios were
gevaluated, the IPM treatment gave 1:6.27 and chemical in the
cantrol treatment the realization was only 3.46 far avery
one rupee of investment (Table 41).

ToBaBade MAHATMA PHULE KRISHI VIDYAPEETH,  COLLEGE 0oF
AGRICULTURE , PUNE CENTRE

The multilocation 1trial was laid ogut at Cotton
improvement project, MPAU, Rahuri in plot gize 0.2
ha/treatment. The superimenl was sown on 5Lh Julv, 1993 with
the following treatments.

1) Bioecontrol

i) fing blanket app11cat1an of methyl demeton was given
une maonth after sowing i.e. on Ath August, 1993, for
the control of jassids.

ii) Released Chryspperla carnea two limes & 50,000/ha on
4%th and &0th day and 3rd release & 1,00,000/ha on
130th day after sowing against aphids, thrips and
whitefly.

iii) Ten releases of Trichogramma §h1lunig was released 9
1.5 lakh/ha/release from 70th day after sowing.

iv) One spray of HANPY & 430 LE/ha was given againsi H.
armigera. :

2) Chemical Control
As  per the plant prolection practices recommended by
the Departmenl of Agriculture, Maharashira State,

i} Two sprays of methyl demeton & 2ml.lit. of waler first
: on 25th day and 2nd spray on 43th day after sowing.

ii) For the conlirol of bollworms following spray schedule
was given at 13 days interval starting from &0th day
after sowing.

drd spray with endosulfan @ 2.00 ml/lit of watler
4th spray with fenvalerate @ 0.30 ml/lit of water
5th spray with monocrolophos @ 1.70 ml/lit of water
&th spray with cypermethrin & 0.40 ml/1it of water
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3.  Control

Observations were taken on the population of aphids,
trips and whitefly on selected five plants and three leavss
/plant at randam from 5 different spols in each tlreatmental
plot, Jassids wete recorded from three sweeps from %5 spots.
Bollworm counts were taken on 25 selected plants in each
Lreatmental plot. The observations on healthy and infested
bolls of locules were also recorded and yield data on seed
cotton at the time of harvest and the data is presented in

table 42. _
Table 42. Development of bio-control based IPM far cotton
pests |
T?iatmant Average population of Mean Yield
sucking pests : infestation of seed
(%) cotton
: - : (kg/
Jassid Aphid Thrips White Bolls Locules ha

fly

' Biucantroi' 83.6 118.4 335.0 30.4 68.66 39.27 a88. 11

Chemical 122.2 P8.8 332.0 &9.24 46.08 PRb.&4 1121.3%
control .

 Chntra{ 75.18 191.4 323.8 S2.2 83.88 84.22 415.89

It could be seen ‘from the data that there was no
significant differsnce of thrips population in all the
treatments. Jassid and whitefly population was higher in
chemical treated plot than biocantrol plot, whereas aphid
population  was less in chemical treatmental plot. The data
on bollworms ‘damage in bplls and locules indicated that the
treatment with insecticidal spray schedule was  found
superior in reducing bollworm infestation in bells and

clocules, The bollworm damage in ball and locules was 46.08
and 2&6.44 per cent in chemical control treatment as againsgt
b8.64 & 39,27 per cent in biocontrol treatment respectively,
The percentage of parasitization in retrievad egy cards was
28 per cent.

The insecticide treated plot gave higher yield (1121.39
kg/ha) as against biocontrol plot (888.11 kg/ha) and control
(415.89 kg/ha).

1.3.3.5. GUJARAT AGRICULTURAL UNIVERSITY, ANAND

An  experiment was laid outl to evaluate the efficacy of
IPM module against the pest complex at the college farm
during the year 1993-%4 in a CRD design with 10
replications. Hybrid Cotton-& was sown on 11-07-1993 with a

An evaluation version of novaPDF was used to crea_lte thi_s, PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

gpacing of 120 x 60 em in three plots of 0.2 ha size. These

plots were kept at about BC0 meter apart to avoid possible

migration of the bivagents. Each plot was divided into 10

equal divisions considering one division as one replication.
= The following are the trealments:?

I ¢ Treatment

i) Blanket application of oxy demston methyl a O0.05%
during early part of the season l.e. 30 days after
germination.

ii} Three releases of Chrysopa & 50,000 larvae (-3 days
old) per hectare per week starting from 20-9-%3.

iii} Eight releases of Trichogremma chilonis each &
1.,50,000 per hectare per week starting from 18~10-93.

iv) Need based application of endosulfan 0.07% and
monocrotophos 0.04% alternatively after 8th relesase of
Trichogramma. Far deciding application of
insecticides in this treatment, twenly randomly
selected plants were examined thoraughly by walking
in the form of English letter 'W®, covering the whole

3 . field and the number of E. vyvittella and Heliolhis
larvae were recorded everyday. If the number reached
20 and 15 respectively, inseclicidal application was
resorted to.

1x Treatment (as per GAU recommendation)

Following insecticides were sprayed on the dates shown
against them,

Methyl demeton (0.03%) = 04-09-1993
Fenvaleratle (0.015%) ' 19091993
Manocrotophos (D.04%) : 05-10-1993
Endosulfan (0.07%) H 19=-10~1293
Monocratophes (0.04%) : 05~11~1993
‘Endosul fan (0.07%) H 19=11=199%3
Monocrotophos (0.04%) P 04-12-1993

111 Control. .

To record lhe observations on aphids, Jjassids, thrips
and whiteflies 5 plants in each plot were selscted randomly
and tagged. Population counts were taken at fortnightly

» intervals on three leaves selected at random from lower,
middle and upper regions of gach plani. HMealthy and damaged
buds/balls were counted from each tagged plant at
fortnightly intervals and the percentage of damage was
worked out for each replication.
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The data on total number of aphid, jassid, and whitefly
per 15 leaves / 5 plants / replication were supjected to
ANOVA after following ¢X+1 fransformation. The data on per
cent damaged buds and bolls were subject to ANDVA after
following  arcsin transformation. The data on pest
pepulation and per cent infestation wers also pooled over
period w0 as to see the consistency or otharwiss tLhe
treaiment performance.

Parasitism 1

Eguas of bollworms were c¢ollected at fortnightly
intervals covering the whole plots under different treatment
and kepl individually in glass vials to record extent af
parasitism. To find out the larval parasitism larvae from
the bolls were collected at fortnightly intervals covéring
the whole plots under different treatments and wers reared
in the laboratory to record the extent of natural parasitism
by different parasitoids. The mummified larvas due to
parasitisation by Rogas observed in the field diuring the
course of observations were also collected and added to the

- number of larvae collected while working at per cent
parasitisation.

Observations on the number of predators in different
slages Ji.e. Cheilomenes sewmaculatus, Geocoris bicolor,
spiders and staphylinid, P. fucipes fucipes were recorded on
fach tagged plant at forinightly intervals. The results are
presented in Tables 43 to 4%. ODbservations recorded on
sucking paatsa like aphids (Aphis gossypii), Jassid
(A-higutlula biguttula), and whiteflies (Hemisia tabaci)
showed that the population was significantly less in T1 and
Anseecticidal treated block than cantrol. The combined
;application of Chrvsopa and insecticides gave gignificantly
better prptection to the aphids (4.8&), jassids (7.88) and
whitefly L8.467) - when compared with eontral plot  which
recorded 7.64, 11.67 and 13.44 respectively. The population
of aphids, jassid and whitefly in insecticidal treated plot
was 7.24, 7.53 and B.30 respectively, which was also less
than the control plot. :

The bud and boll damage was significantly less in T+
(IPM) and  TE . (insecticidal treated) than control
{untreated). Both Trichogramma and Chrysopa exerted
effective check on the bollworms which resulled in, 19.18%
and 19.43% bud and boll damage respectively as compared to
26.13% and 24.74% damage in T2 (ifsecticidal treated). The
percentage bud and boll damage in control was 30.32% and
36.37 respectively,
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Tabie 43, Number of Jassids, A. biguilels bigulivia in different

treatmenis.
Treal- Population of jassids / 15 leaves / 5 oplants
ment : { at fortaightly intervals}
August  Seplember Oclober Hoveuaer  Dacember Poglad
i1 1 i I i1 i il i

T 1.4 3.04 388 4.8 384 EE6 226 23R 2.9
(0.9) (8.20) {14.05) (22.91) ©13.75) (3.84) (438} (.38 (7.88)

12 1.42 2.08 454 508 7 232 248 .83 2,92
11,02} {3.33) (19.41) (24,81} (42.78) {5.35) (3.75) {2.42) (7.33)

T 49 3.8 488 504 47 4l a7 2GS 3.54
{1.22) {B.18) {23.80) (24.40) (ZL.94)(16.04) (£.13) (4.38) (11.67)

Hean 444 272 447 500 4 AT 257 A.fe 3.15
(1.07) (6,40} (18.98) (24.00) (15.8%) (7.70) 14.42) (3.67) {B.%2)

€. TH 0.58 NS s 0.66 Q.60 NS WS 0.21
(6051 P 9.33
TP : 0.57

Ti & IPH {(Bioconirel + Inseclicides): T2 ¢ Heed bhased application of
insecticides 5 T3 * Conlrel; T & Treatwents P ¢ Pericd: TaP * Interaclion

Note: Figures in parentheses are relransformed values, those gulside are
Jk+f valuss.

Since T4 (IPM) received only Lwo sprays, many of ‘the
bicagants were conserved (Tables 50). The noteworihy among
them were Rogas aligarhensis, M. sexmaculatus, Gegcoris
which plaved their role in natural control of the pest. On
the other hand 7 sprays of insecticides, though need based,
had deleterious effect on the activity of the above natural
gnemies as could be seen from Table 7, that percentage
parasitism by Rogas aveéraged Z0.62%4 as against 39.30%
parasitism in Ti1. Similarly, egg count of Chrysapa were
0.41/plant, coccinellid was O.1%/plant, and Geocoris was
0.20/plant.

Spiders (0.32/plant) and staphylinids (0.13/plant) were
much less in T1 (IPM) and the population counts of Chrvsopa.
Coccinallids, Geocoris, spiders and staphylinids averaged
1.06, 0.30, 0.461, and 0.37 per plant respeclively.

The effectivensss of the IMP module was further
substantialed from yield records. The IPM module recorded
highar cotton yield (&621.3%9 kg /ha) than insecticidal treated
block B32%.17 kg/ha. The yield in unitreated control was
B72.83 kg/ha. W
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Table 44. Number of A. gossypii and cotten yield in
different treatments
Aphids per 1% leaves per/plant . Yiald
Treat- - - (ka/ha}
ment s August Beplember October Pooled
sy I i I II
T 2.41 3.59 1.64 .72 2.71 2.4E &21.39

(4,81} (11.89) {(1.6%) (2.0&6) (&.34) (4,88)

TR 2.41 3.87 2.48 3.67 1.91 2.87
(4.18) (13.98) (B.18)(1R.47) (2.45) (7.24)

T3 1.97 4,03 2.80 2,64 3.B5 2.94
(B.88) (15.24) (&£.84) (5.97) (9.5&) (7.64)

Mean 2.27 3.83 2,31 B.4% 2.2 2.74
(4.15) (12.467) (4.343 (6.24) (5.86) (6.51)

CD at T NS MN& NS NG NG NE
{(P=Q.0%) P 0.76
Tup NS

529.17

3782.83

T1 ! IPM (Biocontrol+inseclticide):

T2 & MNeed based application of insecticide,
T3 ¢ Cantrnl;

T ¢t Treatments

P & periody

TP & Interaction

Note! Figures in parenlheses are retransformed values, those

outside are Sine (vw+1) values.
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Table 45. Number of white Flies {n different trealments

[ —

Treat- Population of white flies, jassids/4% leaves/ 5 plants
ment { at Fortnightly intervals)
Septembek October November December Pooled
i EL I : II I LI 1

T 2.43  3.24 3.37 3.71 3.92 2.42 B.b1 3.1
(4.90) (9.50) (10.38) (12.76} (14.37) (4.8L)(B.81)(8.67)

T2 1.728 1.99 3.82 Sede 3.12 .90 1.73 3J.67
(2.92) (B.96) (R.37) (26.38) (8.72)(14.211(2.06) (8.30)

T3 1.90 3.38 .82 B.86 T B.2R 3.21 3.4%9 3.80
(2.,461)(10.48) {#3.5?)"(29.91)(26.251(?‘30>(11.18)(13n44)

Mean E.10 Z.87 3.47 4.%0 4.0%9 3.19 B.42 3.832
(B.41) (7.24) (11,04) (B3.01)(15.72) (9.18)(5.86) (10.02)

Ch T NS 0.78 NE 0.6% 0.81 0.73 0,85 0.32
P=(0.05) ;

P 0-41

Tup 0.7

T1 * IPM (Biocontral + Insecticidely TE t Need based
application of inwecticidey T2 : Controly T ! Treatment:

P 1 Periaody Txp :IInteractiun

Noter Figures is pareni?asﬁa arg retransformed values, those
outside are Sine (vx+1) values,
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Table 4b. Extenl of bud damage by E. vittella in different
trealmenls

Treal- Par cent bud damage al differeni manths
nants { al fortnightly inlarvals)

Seplenber fclober Hovember Decesber Fooled

i1 i II 1 i I It

i 74,45 25.45 .79 23.83 2597 P45k 249 2597

(EE.69% (18.32) (13.00) (16.32) (49.18) (i7.28) {19.90) {19.18)

T2 .06 2620 3[.2t .35 2989 2.2 2.8 0.4
{29.76) (22.33) (23.24) (24.37) (E4.83) (28.11) (21.02) (26.13}

OB B BAT BB IS 06 0.5 3
(24,02} (31.08) (33.60) (32.41) (28,93} (25.97) (25.87) (30.32)

Mean 32.80 29,19 3448 29.50 29.4T 79.07 2B 30.04
(28.71) (23.79) (26.78) (P4.85) (24,201 (B3.671) (18.02) (25.06)

0 (P=0.05)
T 254 &M 3% 27 &7 5#W 28 28
P 1.98

TP 3.42

Tt i IPH lBiut;ﬁ‘Lrnl + Inserli.cide‘i:

T2 & Need based applitatilcm of ins_ecticide:
13 3 Euntt.'ul;

T + Treatment;

P i Periods

TuP ¢ Interaction

lolet Figures is pare_@}heses are reélransformed values, Lhose
pulside are Sine {vx+1) values,
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Tabls 47. Extent of hoil damage dus fo E.vitlella im different

treatments,
Treat~ Per cent bud danage al differeni menihs
pents {al fortnightly intervals]
Spplember Oclober November December Panléd

I I 11 1 1 1 i

T4 M8 TR 2R 23 B 2w BWM 5.5
(27.86) (21.067 (20.81) (15.76) (15.66) (15.24} (16,62} (19.13)

T2 409 3328 3402 2676 26,83 30.30 2548 .1
{43.20F (30.14) 131,30} (20.27) (20.27) (20.45) (18.78) (26,74}

T3 45.80 4457 4D.82 3768 3299 .42 9.8 3745
{51.40) (44.03) (42.73) (37.30) (29.63) (30.33) (24.77) (36.%7)

Mean 39.56 34.06 3.9 £9.28 .71 AW £.03 3151
(40,06} 131.37) (31.25) (23.%2) 121.62) {£3.36) (20.43) (27.32)

BT 6.0 406 338 75 411 5 NS 2,88
(P=0.05}
p : 2.77

T«P

T1 ¢ IPH (Biccenirel + Inseclicidel;

TZ & Meed based application of inseclicide;
T3 2 Contral;

7 & Trealment:

F i Period;

TeP  Interaction

Note: Figures 1is parenfheses are refransforsed values, those
oulside are Sine =~ [yxHl} yvalues,
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Table 48. Per cent parasitism

=104+

by T.chilonis in the &ggs of

E. vittella
T2 18
Period
No. Mo, of No. of
EOE Parasi- egys Paragsi— engs Parasi—
colle— tism colle~ tism collec— tism
cted (%) cted (%) ted (%)
25-08~93 20 5.00 25 4.00 23 4,00
03-09-93 25 &8.00 20 5.00 20 3.00
18-09-73 20 10.00 30 b.&7 30 -
04— 10~93 30 10.00 87 3,70 30 3.33
18~10-93 30 13.33 25 8.00 38 2.84
04~11-93 28 17 .84 30 b.67 30 3.33
18-11-93 32 12.50 23 8.00 25 4.00
03-12~93 20 25.00 a0 3.00 20 3.00
18-12-93 12 16 &7 12 b &7 25 4,00
Mean 13.15 5.97 4.24
T1= IPM (Biocontrpl+lnsecticide),
T2= Need based application of insecticides,
T3= Control.
Table 4%. Per cent parasitism by R. aligarhensis in various
treatments
T2 T3
Period e
No. Na. of No. of
2ggs Parasi- aggs Parasi- egys Parasi-
colle- tism colle- tism collec~ tism
clted (%) cted (%3 ted (%)
18-09-93 28 10. 71 28 10.71 24 3.85
04=10-53 4% 46,67 44 24.09 38 10.83
18-10-93 50 42.00 40 27 .30 33 14.89
04-11-93 57 50.88 42 21.43 43 &4 .44
18- 14~93 ag A4, 824 48 20.83 45 15.56
03~12~-93 &7 44,78 43 24,44 44 28.73
18-12-93 &2 25.81 45 13.33 48 20.83
Mean 39.30 20.62 16.03

Ti= IPM (Biocontrol+Insecticide),
TE2= Meed based application

T3= Control.

a1

of insegcticides,
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Tahie 30. Fopuialion of biecontrs! agents per 50 planis in various ireatments.

Houth/ £ gealzstes  C.zzspaculaius G bicelor  Spiders Staphylinids
Farinighl
Eans CLPas Adults Adults * fdults
T T2 18 T 72 1 H 23 ¢ G A Td 2 13

August I 2 @ - A IR - - -
Seplegher I & 5 5 B ERR RIS 3 &2 = e
SR | T 4% @ {0 ie-g 29 99 % T TR
October 1 2 7 M b & ¥ 15 PP I = S
It 132 35 4 -3 B @ # 8 1B 7324 aon o0 15
Mgvember I {60 21 25 P =718 24 2 A | - <
LR G o R R 21t 20 31 3 & 2 1% B
Dacember I 33 & 12 132 8 22 1% 2F H Wz 4 483
IL 2 2 4 th P 4 18 23 13 3 ¢ i =
Ruzrane/
Plaat 1206 6.4 6,25 0,30 6.49 0.1 0440 0.20 0.27 0.6 0,32 0.41 0.37 0.13 0.2

Ti= IPH (Biocentrel + Inserticides),

12= Need based applicalicn of insecticides,
13= Contral,

# ELPA ¢ Ego, Larva, Pups and adult

Thus, the studies " showed that biocontrol based IPM
module was net only better Lhan control but proved more
effective than insecticidal treatment. It was also clear
that reducing inseciicidal sprays in the ecosystem helps in
conserving natural gnemies, which im  turn amounted to
natural hiclogiecal con®oel.
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1.3.4. BIDBUPPRESSION OF INSECT PESTS OF TOBACCO

1,3.4.4. Studies on the natural enemies of tobacco pink
: aphid, Myzus nigolianae Blackman

Forty days after transplanting of lobacco, observations
wera recorded at forinightly intervals on ene top, middle
and bottom leaves of 20 plants for different slages of aphid
predators and parasitoids. 20 planis were sgelected & B3
plants at random per shot at four spols in one ha of tobacco
field. The predatory slages were collected and reared in lhe
laboratory. The resulis are given in table 51,

Tabla 5. Predators on pink aphid Hyzus picatianse Biackman.

Blage/ Egn Larva Pupa Adult
Obser= :
valisn 1 11 111 I¥ e il 3k i1 v Tl BT
i e A i | 51 B &2 - - S0 B2l B0 8152 EIH2 -
2 et - BGE SRR B R e Rl e
7 R s R 8 52 & 8¢
PME = - = = CRRES B e RS 8 -8 @
i 2 e R S e MR R LR G RN
BISE S oy =, % omkiieails e L et R 4 N e
Wt o B el L R L SR
o v L - R s B B R <t S A
AR ol el S - T T o L = B St -
S T IO - SR A R SR T PR ke e =
PR3 =, = T DA S Bge e CehR L 82 o SR s G o
P - s - ¢ =83 8 S =B UFWESLT B BNERENGI -
PO W e S 4 S = s o s L St = b ot - 52
4, C R S D L ol o BfEE B2
Posg s mae e e = =g &) = = R GF =t
PEE e e e 2L 7L B B e ol e RG] 84 82 SNCI ‘=
3 o+ Bt = A £ SR N e = = =il s =
7 R Rl e RN R R 5 - =R <
s SR R e R - = 5 84 B2 *
o LR A S A R T = = i L "
Tolal £-20 % 537 ' §-51
-7 C-18 -1
Humber and dates of observalions ¢ (1) 25-12-1993 (I1) QB-01-199¢ (III}) 22-04-1794 (IV) 05-(2-19%4
P = Planl { = Cocrinellid (f,zexmaculala , C.lranzversalis)
$ = spol S = Syrphids  (%anthooramma sculellare!
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During the season under reporl the aphid infestation was
ohserved to be at a very low level. S8Syrphids appeared
immediately after Lhe aphid colonizatian started.
Soccinellid populalion was on & low level as compared Lo
syrphids. Amony the coccinellids, Cheilomenes sexmaculats
(F) and Coccinella Lransversalis (F). were recorded. More
number of syephid larvae and adulls were observed as
compared tu cueceinellids. Among the coccinellids, adulls
ware more in number 2s compared Lo other stages. More number
of adull predalors were observed on top leaves wheraas The
other étages were distributed on the entire plant i.e tlop,
middle and bottom leaves more or less uniformly. Very low
percent parasitism was recorded during the current season.

A sample of B. 1., Var. aizawi (13000 TU/mg) was ‘tested
in the laboralory & 150 gm/2180 lit. of waler. The resulls
inditated high degree of fexlcity in a shorler duration to
S, litura larvas ( active feeding stage). The strain is
highly promising., Further sxiensive laboratory and field
trials will be taken up during 1994-93.

1.2.4.2., Evaluation of different formulations of PBacgillus
lhuringiensis . against Helicoverpa armigera  on
tobacce crop.

As soon a% the tobacco plants have flowered and capsule
formation has taken place, Lhree numbers of acltive feeding
stage larvas of Hslicoverpa (bred in laboralory}) were
released per plant on five labgllad plants per plot in 1ihe
diffearent treatmenis. Soon after, spraying was carried outl
with  the tresalmenis namely Bactospeine 1 kg/ha, Delfin 1
kg/ha, Dipel 1 kg/ha, endosulfan 1 ml/lit and control (no
application), Observations on damage to the capsules waere
recorded in different treatments, after ten days of
spraying. The resulls are statistically analysed and
presented in the Table 32.

~ The results obtained were in conformity with that of the
previous year. All the B.l. treatments and endosylfan were
significantly superior to control. Delfin, DRipel and
Bactospeine were significantly superior Tto endosulfan.
However, Delfin and Dipel were on par with each olher and
gignificantly superior over Baclospeine. Thus it is
concluded that the above B, %. strains can be effectively
used against M. armigera in tobacco crop. :

1.3.4.3:. Evaluation of Aptetrochrysa Ep. and Chrysaoperla
carnea for the control pf tobacco aphid.

As soon as the aphid populalion on tobacco leaves was
above 1000 numbers on top and middle leaves and above 3500
numbers in lower lesaves, laboratory reared early End instar
chrysopid larvaes ware released on B labeled plants per plot
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Table 5Z. Relative efficacy of different formulations of B.
1. against H. armigera in tobacco field crop,

- e T T e —

Treatment Mean no. of capsules

damaged
Delfin : e
(Bul. Kurstakii Serotype a,b.) (1.34)
Dipel 112
(Bl Kurstakii H.D=1 Strain) (1.12)
BPaclospeine 3.6%
(BvX. Lhuringiensis) e (3.48)
Endosul¥an 580
1 mlATEhy | (5.820)
Control 14.02
(No application) (14,?5)

Ch at 5% e 0.7211

(Figures in parantheses are transformed values)

at  Llhe rate of & numbers par plant and replicated seven
times. For comparison, two <imilar sized plots were taken
and gne plot was trealed with phorate granules 2g/plant and
another plot left untreated tao act as & control. The weekly
observations on aphid population was recorded and given in
ihe Table 33. : o

Table 533. Comparative efficacy of predatory chrysopids

- st 5 s s e

Mean Tatal
Aphid/leaf Y Aphid population

A. Trealment

Chrysopid larvae 2.34 i 89.89

releassd plot

Phorate 8.946 82.82

(Zg/Plant)

Control 3B 447,74

CD 5% Q.7887
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Table 533 contd. ...

B. Leaf position

Top 17.7& 425,06

Middle 18.89 327.34

Boltom 761 338.02
Ch 3% 0.4319

C. A X B Treatment x leaf Position (Interaction sTudy)

Treatments Top Middle Bottom
leat leaf lea#

Chrysopa 10.564 2.83 7 .41

larvae (114.27) (7,06} (58.36)

Pharate 10.14 2.53 7.21
106G (104,77 (9 a28) (52.45)

Control 32.4%9 37.32 30.04

(10546, 14) (1392.71) (P03,28)

D B% 0.7827

(Figures in parentheses are agriginal means)

Chrysopid larvae effectively controlled the aphid
population and was on par with phorate granules @ 2g/plant
and significantly superior to contrel wherein there was a
prograssive increase in aphiid population in all the top,
middle and bottom leaves. Thus the last year and this year
results indicated that second instar larvas of chrysopa &
bfplant if released at the initial slage of aphid
infestation in tobatco fisld crop, can effectively check the
build up.

1.3.4.4. Evaluation of fApanieles africanus dgainst
Spodeptera litura in tobacco nurseries.

Tobaceo nurseries were raised in sesd beds of 2t T
Three weeks after germination, five beds werea covered with
mosquito net .and five beds were left without covers and
surrounded by castor plants raised around, Every fortnight
300 first instar larvae (neonate} and 100 Apantelez adults
(1 Female ¢ 4 males) were released on all the beds both
ctovered as well as uncovered. Similar way two times il was
repeated twice at fortnightly intervals. Ten days after each
release, observalions were recorded on number of cocoons
emeérged oul of the randomly collected larvae from the beds
and reared in laboratory and cocoons were collected directly
from the beds also. In.case of the open beds cotoons were
elso collected from castor plants arcund. At the end of the
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experiment, observations were recorded on the number of
seedlings damaged by Spodoptera litura. The results are
given in Tabls 354. .

Table 54. Evaluation of Apanteles Africanus against S.1itura
: in tobacco nurseriss.

Treatment Percenltage
sgedlings damaged
1. Caged 26.08
L
Z. Uncaged 29.2%
(22.93)
2. NPV, 24.79
\ : (17.62)
4, Control 44,03
¥ (48.34)
C.D. at 5% 3.43

(Figures in parenthesis are original means)

There is ne significant difference in the number of
cocoons obiained in the caged and uncaged bads bui both the
treatments wers supsrior to control (Table 55). This
evidently confirms that A. armigera can locate the host and
cancentrate there and effectively parasitize even without
confining the parasitoid by means of cage or enclosure.
Castor raised around Lhe tobacco nurseries which were not
covered, effectively attracted, trapped and retained the
pest as well as the parasitoid which helpsd in congervation
and encouragement of natural anemies,

“In the case of mean perctentage of damaged seedlings
there is no significant difference belwesn caged and uncaged
begds. Both these Lreatments are superipr to contrpl (No
application). Thus the effectiveness of parasitoid releasss
under field conditions ie confirmed (Table B5), :
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Table 5%. Mean number of cocouns recovered

ree—

Treatments Cocoon Nos.
Cage;mw 3&£.3%
Uncaged ' 37 .20
Control 15.67
Ch at 5% 1.47

1.3.4.%. Btudy on bio-efficacy of B. L. strains against
Spodoplera liltura in tobacco nurseries, :

In the ‘tobacco nursery, 25 actively feeding and
artificial inoculated second instar Spodaplera larvae were
released per bed of 12m size when segdlings were five weeks
old. “after release, different &, He formulations
(Bactospeine, Delfin, Dipel) ware sprayed immediately. Two
tontrol plots were maintained of which one plot was sprayad
with NPV (B350 LE/ha) and the ather left as contrul. Ten days
after tLreatment observalions on percentage of ssedlings
damaged were recarded and the results are given in Table 54,

Table 546, Percentage of damaged tobacco seedlings

N p—— [ —

Treatment Dosagé Seedlings damaged
(%) :

Bactospeine 1 Kyg/ha 15.57
Delfin 1 Kg/ha Fihs
Dipel 1 Kygsha 5.59
NPy 250 LE/ha 14.42
Contraol - 47 .32

CD at 5% 2.99

v s s -

The results obtained are in conformity with previous
years results. Ten days after spraying, Dipel and Delfin
were on  par and significantly supariar to all vther
treatments and contrel in suppression of S, litura damase to
tobacco nurseries, However, Bacltospeine eventhoungh superior
to control and on par with NPY was significantly inferior to
Dipel and Deltin. Thus it is concluded from the two vears
results that Delfin and Dipel can be effectively used for
biosuppression of g, Aitura in tobacco nurseries followad

by Baclospeine and NPV.
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1.3.4.6, Integratsd Management of Spodoptera litura in
tobacco nurseries.

In order to educats and demonstrate the effectiveness of
the various bioagents and biopesticldes in integration for
management of ESpodoptera litura in tebacce nurseries. a
trial was laid oul in 0.5 ha at a commercial tobacco nursery
atl Morampudi. e :

Details of the Lre2atments

1. Neem Seed Karnel Suspension (1%) (NSKS) 2 weeks after
germination and again MNSKS (2%) at 4th week

2. Apertochrysa éQ,OOO/ha 3 limes

2. Ielenomus remus 1,20,000/ha 3 times

4. SL NPV 250 LE # 0.25%% boric acid 3 times
3. Bacillus Lhyringiensis Var. Hustaki HD. one soray 3 timg#_
6. Apanteles africanus 15,000/ha in-3 forinightly releases

7. Castor as an nviposilional trap crop to be raised 15 days
befnre sowing in nursery.

8. Control (Distant nursery) (conventional chemical cantrol) .

Date wise schedule of natural enemy releases and other
components of Integrated Pest Management.

Date of sowing of castor 20-08-1993
Date of sowing of fobacco 5-09+1993
Month Date ) Bio component
{13 - AR . (3)

TOGIgReR . dndhaa e e
07.10.93 NSKS
12.10.93 Apanisles
14.10;?3 | Chrysapa
19.10.93 NPV
21.10.93 T. remys
22.16.93 NEKS
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o ) (2} (3
26.10.93 Apanteles
28,10.93 Vs
#9.10.%3 Chrysopa
NOVEMEER G1.11.93 MPY
08,11.93 T. remus
08.11.93 Bt k&
10, 11.93 Apantales
1é4.11.93 B. %o K
Matural ensmy wise I Il II1
T. remus 05,10.93 21.10.,93 05.11.93
Apenteles 12.10.93 26.10.93 10.11.93
Chrysopa 14, 10.93 29.10.92 12.11.93
NPV 19.10.93 01.11.93 09.11.93
NEKS 07.10.93 E2,.10.93
Ha L ks 28.10.93 08,1{.93 16,11.938
Three fortnightly releases of T. remus an  eygy
parasiie,fA. africanus & neonate larval parasitoeid, predalor

C. carnea along with 3 sprays of NPV, and B. L. each (Dipel)

were carrviecd oul. Further 2 sprays of NEKE an insect
repellent was also integrated with the above bpip agents,
besides, a row of castor was raised around the tobacce
nursery 1o lure the 8. litura population away from ‘tobacco.
nursery. The expenditure incurred and the returns from the

sale proceeds of seedlings and chemical control is given " in
Table 37.
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Table 57. Cost benefil ratio of IPM Programme (Area 0.5 ha)

e e st

Treatment IPM Chemical control

{in Rs) (in Re)

A. Cost of plant BETS 10, 000
proftection (Rg.) Sk

E. Labour wages(Rs.) 100, 000 1,000,000
Go Fertilizers (Rs,) 10,000 10,000
Dy Mizeellangous (Rs,) 10,000 10,000

125,875 1,230,000
Geadlings vield (no.? 28,461,500 414,782,000
Monetary Returnsg (Rs.) 3,43,498 1,798,643
Cost benefit ratlio 112,74 1:4.52

(Avarage rale for bundle of 4000 seedlinus Rs.475/~)
L o -

»

As  seen from the table the CB ratio for IPM was 1:2.74
whereas for chemical control it was 1:1.5%2. The main
advantage in the IPM is trapping S. litura 1o castor. This
results in  reducing the damage to seedlings of IPM plot
and  in inecreasing wield and returns in comparssion %o
chemical control. Further,the safely of this biolagical
mathod over hazardous chemical control and also The
perpatuation of bio agents leading te long term control, are
same of the unaccountable bonus effects of IPM. Further
ohservalions were also recorded on estimation of damage and
population dynamics of the pest bath in tobaceo and castor
Lrap crop (Table 47,48 & 49) along with degres of
parasitization both in castor and tobaceo by the released
parasiltoids, which are given in Figs, 21 to 24,

The observations iaken on indigenous natural enemies
recorded in IPM (Castor and Tobacco) plots indicated that
more pest population was revealed in castor alonyg with
higher degree of parasitization. The parasitoids collected
were Telenomus rowanii Ashmead , Apanteles africanus
Cameron, Apanteles ruficrus Hal., Charops obtuses Mor.,
Feribeas orbata Weid..Chelonus formosanus Senan., Apanteles
Spe, Chrysopa sp., Harpaclor tpstalis stal., Micromus

Limidus Hagen., Polistes Sp.
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Chemical contral
iy

Fig. 21: Seedlings damaged in IPM and
chemical control
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Fig. 22: Egg mass of Spodoptera litura collected
from tobacco nursery and cas'tor
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1.2.%. BIDSUPPRESSION OF PESTS OF PULEES

ramma chilonis and NPV

1.3.5.1. Effectiveness of Tritheoy
againsgl Melicoverps armigera in pigeonpsa.

A trial was laid oul at APAU, Hyderabad in a randomized
block design with the following seven trealments replicaling
four times using var.ICPL-87.

1e Releases of Trichogramma chilonis 8 30,000/ha,
2« Rulease of T. chilonig & 1.00.000 /ha,
3. #NPV & 183 LE/ha,

4, #hNPV 8 250 LE/ha,
S. #NPV @ BB LE/ha + T, ghilonis & 50,000/ha,

&.  Endosulfan 0.07% and
7. Caontrol

# Ranipal O.1% and Jaggery 0.5% were added to NPV befare
application.

All 'the trealments were given during evening hours at
10 days interval for four times staring from flower
initiation and also based on the information of monitoring
of Heliolhis through pheromone trap data and 2gy counts. Egg
parasitoids were released a day before Lheir emergence by
stapling parasitized egg card bits on Lhe lower surface of
the leaves. The data on the number of pods and pods damaged
by the larvae of H. armigera., extenl of eygy parasitisation
by T. chilonis, axtent of larval mortality due to NPV and

vield, were racordad in Fig.2%.

Znd week of August and reaches to peak by 2nd week of
Heplember (18.4 moths/traps/week) and centinued upto 4th
weak of Seplember. Two weeks afler noticing the peak moth
population i.e.., in the firsl week of october, Helicoverpa
egy population was observed in the field which synchronized
with the peak flowering period of pigeonpea. Maximum egg
population (108/20 plants) was recorded in the firsl wask of
Oetober and subseguently declined.

. Although , ne establishment of egg parasitoid was
recorded, comparatively lowest pod damage (24.8%) due to
E%%i.;ugtm ﬁﬂ zzcnraﬁghwitth the appnc%tign of NPV & 123

& in combinalion w 0 @ ras 8 Ir:gnggfgmm
chilonis & 50,000/ha followed bygﬁPsaa EéOuLE/ha and r easg
of T. chilenis & 1,00,000 /ha However, no 'significant
reduction of pod damaye was recorded among the treatments.

The larval mortality due to NPV was found to he highest
in  both NEV at 185 LE/ha (87%) and at 250 LE/ha (73%).
Application of NPV & 1285 LE/ha in combinalion with T.
chilonig registered 474 larval mortality. There was no
significant reduction of larval population among the
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treatments after three spray. applicalionsg. However,
significant reduction of larval populalion was recorded
afier fourth spray. #At this stage, endosulfan 0.07%4
performed belter followed by NPY & 125 LE/ha in combination
with T. chilonis 8 %0,000/ha.

Regarding the yield, no significanl difference was found
smong the vther treatments., However , comparatively belier
vield was obtained with the application of Endosulfan 0.07%
alone followed by NPV & 123 LE/ha.

1.2.%.8. Effecltiveness of Trichogramma chilonis and Ha NPV

against Helicoverps grmigera on pigeonpea

An experimenl was conducted at Tamil NMadu Agricultural
University, Coimbatore in a-randomized block design with
seven Lreatments replicated four times with the variety Co &
pigeonpea during rabi 1993, - The treatments are as followsi.®

1. Release of T. ghilonis & 1,00,000/ha ( 9 times),

£2. Release of T. chilonisg & 50,000/ha ( 5 times),

3. Spraying of HaMPV 250 LE/ha (lhrice), .

4. Bpraying of HaNPV 185 LE/ha (thrical,

%, Bpraving of HaNPy 125 LE/ha + and release of I. ghilonis
50,000 /ha (thrice),

4. Endosulfan (0,07%)

7. Control ;

The first spraying of NPV/release of T. chilonis was
made at 50% flowering stage and the irealments ware
continued at 10 day intervals. Spraying was done in the
evening hours. The Tricheagramna parasitized cards  were
stapled on the lower surfare of the leaves. For HahNPV teepol
(.14 and Jaggery (0.03%) were added. The pod. borer
damage was recoprded before each round of spray and at the
time of harvest counts were taken on the total and affected
pods from 1% plants selecled at random. The yield data was
also recorded at the time of harvestl.

The data collected on the podborer (Helicoverpa

armigera, Exelastis alomosa and Melanagromyza gbtusa) damage
before each round of spray and al harvest as well as on
yield were subjecisd to statisticel analysis and . presented
in Table 38. :
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Tabie 58. Data on damage by pod borers and vield of redgram

CFpn.h . .

8l. Treatment Damage Ey pod horgr (%) Yield

Mo

Before Afler ...uwo.spraying (kg/hal
sprayving 1 LE 3 it i &

1 Release of
Te thilonis a a i 4
1,00,000/ha 5.3 5.1 21.7 27.0 1194
(5 times) (12,08}  (27.7