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Effectofcoldstorageof trichocardonadultemergenceandparasitizationof

Trichogrammachilonis

Abstract
The present study was carried out to evaluate the temperature for proper . storage of
trichocardsparasitized by T. chilonis(Ishii) prepared from host egg Corcyra- cephalonica.
TheeffectofdifferenttemperaturetreatmentonparameterslikeadultemergenceandparasitizationofT.chiloni
sandparasitizationonstoredCorcyraegg.Parasitizedtrichocardandnon-irradiatedeggsof ~ Corcyra were
kept at 4+1°C, 8+1°C, 10£1°C and 12+1°C. Storage temperature of 10+1°Cshowed highest per cent
adult emergence (73.00%) for 15 days of storage which was
declining(57.50%)whenstoredfor35days.For45daysofstorage4+1°Cand8+1°Crecordedhighest50.50 and
51.80 per cent adult emergence of . =uchilonisrespectively.  Treatment  with
storagetemperatureof4+1°Cshowedmaximumpercentparasitization(92.30%)byemergedtrichogrammaa
dultfromstoredtrichocardwhichwasdecreasingwithincreaseintemperatureandstorage  days. Per cent
parasitization by Trichogramma on-stored Corcyra eggs recorded highestper cent parasitization at
4+1°C for 15 days later it was declining with increase in storage days. Storage was listed that at4+1°C
and 10+1°C were condusive for storage of parasitoidtrichocardand eggs of C. cephalonicaand 12+1°C
is not suitable for storage as very low

(9%)adultemergencerecordedfor15dayswithnilpercentparasitization.

Keywords: Adultemergence,Parasitization, Trichogrammachilonis,Storage,Corcyra cephalonica

Introductien

Chemicalpesticidesarewidelyusedin Agriculturebecauseoftheirimmediateandtangibleeffect. Howeverdue
toheavyuseof pesticidescausesheavydamagetotheliving organism andboth environment(Gupta and
Dikshit 2010) S0 environment friendly an alternative to
solvepressingtheneedofpestmanagementisBiologicalcontrol(GhoshandBallal2018).Trichogrammaspeci
esaremostly used in biologicalcontrol as a eggparasitoidsfor differentinsectpestof different crops
through augmentation and release. Trichogrammatidsinsectcanbeeasilyrearedinlaboratories and have a

great parasitizing potential against the egg of target host (Nadeem etal.2010).
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Trichogrammatids are a group of minute wasps of great importance to biological control.The egg
parasitoid Trichogrammachilonisis dominant species in India.Trichogrammachilonisisdominant
species in India which is very aggressive parasitoid gives near to 100 per cent parasitization according
to availability offavourable condition as it has ability to increase theircapability
(NagarkataandNagarajal979).AmongTrichogrammaspeciesTrichogrammachilonis(ishii)  the  egg
parasitoid(Hymenoptera; Trichogrammatidae) is an important in IPM of lepidopteran insect. pest of
cropandvegetableslikecotton, tomato,cabbageandapple(Smith 1996).The trichogrammaspecies. have
proved to be effective when it followed by inundativereleaseagainst the several pest especially when
theits development is not interrupted by different chemical pesticides (Garcia:etal1995b;Briere et al
1999).

Generally, problem is that parasitoid wasps is not available when farmer demands for it also if it is
availableat the time of field release the price is high which is.not affordable by farmers(Lu et al 2019;
Tezze and Botto 2004; Ayvazet al. 2008).These problem ‘s solvedby following the technique of
storage trichocard at cold temperature helps in“ mass production as and when required
(TezzeandBotto2004).Technique of coldstorage® must ensure the availability good parasitized

trichocardatthetimeofrelease in sufficient number(Bigler1994).

Thestorageofparasitoidpupaeretardstheirdevelopmentsoastoharmonizetheemergencewith  preserve of
vulnerable stages of host in the field.Therefore, thecold storage
techniquedevelopmentalmostimportantforbiocontrolfor helping
efficientinmassproductiontoobtainadesiredstageofdevelopmentforfieldrelease of agents andforresearch

used standardizedstockswill .be available(Ravensberg,1992 and Greenbergetal.1996).

Thuslowtemperature

storageisconsideringindispensableprerequisiteinbiologicalcontrol(Nadeemetal.2010)suggestedthatthed
evelopmentalperiodofparasitoidisdirectlyinfluencedby the temperature. To gethigh rate emergence in
laboratory 'in summerseason, artificialmanipulation in temperature is necessary for successful rearing
(Rajendran'1999). Long termstorage through storability can improve time availability for field release
of endoparasitoid alsoleading to decrease in production cost. If we are able to enhance shelf life of T.

chilonisandtrichocardwillbeavailableinoffseasonthushelpfultoentrepreneursandbiologicallaboratories.

Hence the present experiment was conducted to estimate the effects of storing the pupae ofegg

parasitoid T. chilonisishii at low temperature on its emergence and parasitizing potential



oflaboratoryrearedT.chilonisoneggsitsfactitioushostCorcyracephalonica.

Materialand Method

Thepresentstudyoneffectofcoldstorageon
theadultemergenceandparasitizationofT.chilonisandCorcyracephalonicawascarriedoutatBiocontrollabo
ratory,CollegeofAgriculture Nagpur. The experiments were carried out for host eggs C.
cephalonicawith

acompletelyrandomizedexperimentaldesignwithfourdifferenttemperaturesasatreatmentreplicating5times

RearingofCorcyracephalonica

Culture of C. cephalonicawas obtained from the Biocontrol . lab College of Agriculture
Nagpurandmaintainedincontrolledcondition27-
30°Ctemperature70x1%humidity(RH)withcompletedarkness in laboratory for successive generations
on sorghum grains in Biocontrol laboratoryCollege of.Agriculture Nagpur. The moth emerged from
40™ days were collected daily andtransferredinto specially.design egglaying chamberhavingiron mesh
both externally andinternally on top and bottem respectively and fresh eggs were collected from egg

laying chamberandusedformakingtrichocards.

CulturingofTrichogrammachilonis

Experimentwasconductedtofindoutthe best storagetemperatureanddurationfortheparasitoid.

Nucleus culture of T. chiloniswas procured from Biocontrol lab College ofAgriculture, Nagpur.
Eggs obtained from .C. cephalonicawere treated with UV rays (30 WUV tube for 40-45 min) to
prevent hatching-#:2000, eggs of Corcyra counted manually werepastedonthel4x20cm
centurycardand5daysafterparasitizationofthisparasitoidcardinpupalstagewerestoredat4differenttem
peratureregimesviz.4+1°C,8+1°C,10+1°Cand12+1°C each for 15, 25, 35 and 45 days in

refrigerator and Biological oxygen demandincubatorswithcomplete darkness.

PercentadultemergenceofT.chilonis
After fixed storage days parasitized strips were taken out from the refrigerator and

BODincubators. Per cent adult emergence of Trichogrammaadult was calculated from
Corcyraeggs by counting host egg in which there was an orifice intented for exit of adults

understereozoommicroscope.
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Totalno. ofadultemergence

Totalno. ofeggs * 100

% Emergence =

PercentparasitizationbyemergedofT.chilonis
The adult emerged from stored trichocard at 4+1°C, 8+1°C, 10+1°C and 12+1°C each for 15,25, 35
and 45 days. The emerged adult of  Trichogrammawere exposed to

irradiatedCorcyraeggs@8000eggs/strips.Percentparasitizationwerecalculatedbyusingformula.

Total no. ofparasitized eggs

Totalno. ofeggsexposed > 100

% Parasitization =

Statisticalanalysis
Datarecorded during present study
onpercentparasitizationbyT.chilonisonstoredCorcyraeggweresStatistically analyzed by using OPSTAT

software which is available online on Hissar Agricultural University, Hissar.

Results

Percentemergenceof T.chilonis
The result on per cent adult emergence of T. chilonisobserved that storage of trichocard at different

temperature forstorage of 15 days recorded significantly maximum adult emergence 73.00 per cent and
lowest 9.00 per cent from 10+1°C and12+1°C'respectively (Table 1). After twenty-five days of stored
trichocard gives maximum 68.00 per cent adult’‘emergence when it stored at 10+1°C. The moderate
and lowest adult emergence recorded at:10+1°C and12+1°C is 57.50 and 3.20 per cent respectively.
When trichocard stored uptothirty-five dayssignificantlymaximum adult emergence obtained from
different temperature, /It wasevidenced that resultsmentioned from present study T. chilonis adult
emergence per cent-was reduced as increase in temperature and number of storage days. The present
study enunciated. that adultemergenceupto35daysat10+1°CispertinentwiththestudyofMohamedet al.
(2020) who elucidated-pupal stage of Trichogrammatoidaebactraecould be stored at 10°Cupto28-30
days “.giving maximum  performance of adult emergence  93.80 per  cent
However,at45daysofstorabilityrateoftrichocardsaretobedoubledforfieldreleasetoachievedmaximum

emergence. Thus the present study is in collaborated with the studies of Singh et al.(1997) who
reported that Trichogrammachilonisishii can be stored at 5°C upto 3 weeks withouthampering their per
centadult  emergence  and Ayvazet  al. (2008) who investigated thatpupae
ofTrichogrammaevanescenscanbestored4’Cforupto  3weekswithout ~affectingperformance of T.

chilonis.



Percentparasitizationbyemerged T. chilonis

The result on per cent parasitization of Trichogrammachilonisrevealed that after fifteen
daysstorage,theparasitizationpercentwasdifferedin accord withdifferentlowtemperarure.At4+1°C,the
highest parasitization (85.24%) was observed (Table 2) followed by 8+1°C. However, thelowest
parasitization(76%) of T. chilonisobserved from 10+1°C when trichocard stored for 15days. The
highest  parasitization  percentage of T. chilonisobtain when it was - reared at
4+1°C(70.24%)followedby10+1°C60.00%). ThelowestpercentparasitizationofT.Chilonisassessed,whenit
wasrearedat8+1°C(56.75%)forthirty-fivedaysofstorage. Trichocard storage at _forty-fivedaysobtained
resultson parasitization were remarkable by parasitoid. The topmost per~centparasitization of T.
Chilonislisted at 4+1°C (60.87%) followed by 8+1°C (51.37%) .whentrichacardstoredforforty-
fivedays.Emergencewasl owest and totallynilat12+1°Csotherewasnoparasitizationoccurred. It
wasevidenced that results mentioned from present study T. chilonis adult emergence per cent was
reduced as increase in temperature and number of storage<days. The presentstudy is in collaborated

with the studies of Singh et al.(1997) who reported that Trichegrammachilonisishii can be stored at

(2004) reported storage of trichocardsupto. 50 . days at 4+1°C without affecting

performanceofT.chilonisonparasitization.

Conclusions
Obtained results proved that pupae: ofT. ‘chilonisstored at 4+1° and 8+1°C were found to

betheeffectiveformaximumadultemergenceandpercentparasitizationafterstorageoftrichocardupto 35 and
45 days. The treatment-10+1°C found significant upto 15 days forstorage of trichocard for adult
emergence of T. chilonisfollowed by 25 and 35 days. However,treatment12+1°Crecordednon-
significantat15te45daysofstorage. Thedatarecordedduringpresent study may be utilized for improving

the availability-of trichocard in offseason for fieldrelease.
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Tablel: Effect ofstorageefT.chilonisonadultemergence(%b)

Noofstoragedays Percentadultemergenceatdifferenttemperature
4+1°C 8+1°C 10+1°C 12+1°C
15 66.72 (54.78) 69.90 (56.72) 73.00 (58.72) 9.00 (17.41)
25 62.00 (51.98) 66.50 (54.74) 68.00 (55.57) 5.30 (13.23)
35 55.80 (48.37) 56.30 (48.66) 57.50 (49.33) 3.20 (10.26)
45 50.50 (44.94) 51.80 (46.04) 0.00 (0.32) 0.00 (0.32)
Ftest Sig Sig Sig NS
SD(xm) 1.67 2.05 0.97 0.55




CD@1% 5.06 6.22 2.93 1.69

*Figinparenthesesarearcsintransformedvalue.
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Table2:Effectofstorageonpercentparasitizationbyemerged T.chilonisfromstoredtrichocard(%6)

Noofstorage Percentparasitizationby emergedT.chilonisatdifferenttemperature
days 4+1°C 8+1°C 10+1°C 12+1°C
15 85.24 80.82 76.00 0.00
(68.21) (65.19) (61.67) (0.32)
25 73.63 69.00 64.87 0.00
(59.16) (56.30) (53.74) (0.32)
35 70.24 56.75 60.00 0:00
(57.24) (48.89) (52.48) (0.32)
45 60.87 51.37 0.00 0.00
(51.35) (45.79) (0.32) (0.32)
Ftest Sig Sig Sig NS
SD(xm) 2.78 2.74 3.06
CD@1% 8.43 8.30 9.27
*Figinparenthesesarearcsintransformedvalue
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Fig2:Percentparasitizationbyemerged T.chilonisfromstoredtrichocard



