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Effectofcoldstorageof trichocardonadultemergenceandparasitizationof

Trichogrammachilonis

Abstract

The present study was carried out to evaluate-identify the ideal the-temperature:for proper storage of
trichocardsprepared from host egg Corcyra cephalonicaparasitized by T. chilonis(Ishii)-prepared-from
host———————egg———— Corewra——————— caphalapnies
Theeffectofdifferentialtemperaturetreatmentonparametersontikeadultemergenceof

T.chilonisandparasitizationefF-chilonison andparasitizationenstoredCorcyraeggs was
assessed.Parasitizedtrichocardsas well asandnon-irradiatedeggsof C. cephalonicaCoreyrawere—kept
maintained at 4+1°C, 8+£1°C, 10£1°C and 12+1°C. Storage-temperature-ofThe trichocards maintained
at 10+1°Cfor 15 days shewed-resulted in highest per.cent adult emergence _of {73-00_percent %)for-15
days—of —storage—which—was—decliningwhich -declined to 57.5 percent by 35 days of

storage.(57-.50%)whenstoredfor3sday By = s.Ferdbdaysofstorage, the temperatures of
4+1°Cand8+1°Crecordedt h e highest.adult emergence of 50.50 and 51.80 per cent adult-emergence

of T—chilonisrespectively. Highest efficiency ofparasitization (92.3%) was achieved by the parasitoids
emerged from trichocards maintained at Treatment — with
storagetempearatresid £1°Csh
dultfromstoredtrichocardwhichwasdeereasingsignificantly decreasedwithincreaseintemperatureand
duration of storagesterage-days._Influence of storage of C. cephalonica eggs was observed to be
significant with highestpPer cent parasitization_onby-TFrichegramma-on-steredCorcyra eggs recorded
stored at highestper—centparasitization—at-4+1°C for 15 dayswhich declined thereafter—later—it-was
declining-with—increase—in—storage—days._The temperatures of Storage-waststed-that-at4+1°C and

10+1°C were found conducisive for storage of parasitoidtrichocardand eggs of C. cephalonicaand
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Introduction



ChemicalpesticidesarewidelyusedinAgriculturebecauseoftheirimmediateandtangibleeffect. Howeverdue
toheavyuseof pesticidescauseshighheavydamagetotheliving organismsandbeth-environment(Gupta and
Dikshit 2010).An____ese——=environment -friendly an——alternative to solvethe
pressingtheneedofpestmanagementisBislegicatbiologicalcontrol(GhoshandBallal2018).Trichogramma

speciesaremostly used in biologicalcontrol as eggparasitoidsfor differentinsectpestoefdifferent- many

crops through augmentation—andinundative releases. Trlchogrammatlds have great potential as egg

parasitoids and inseetcanbeeasilyrearedin Hueoen
target-host-(Nadeem etal.2010).

“Fheln India,*

among the trichogrammatids eggparasiteid-Trichogrammachilonisis the most dominant species—n

idthat gives
near to 100 per cent parasitizationaceerdingto—avaHability—efunderfavourable conditionsas—ithas

i . . i
(NagarkataandNagarajal979)-AmengTrich i } raehHonistshi

parasitoid{Hymenoptera: Trichoegrammatidae)-isand“world- over is considered an important in IPM of
lepidopteran insect pest of cropandvegetableslikes such as cotton, tomato,cabbageandapple(Smith

1996).The trichegramma-Trichogrammaspecies have proved to be effective when it-followed-byit is
used -irundativeas inundativereleasesagainst the several pests especially when theits development is

not interrupted by different chemical pesticides (Garcia etal1995b;Briere et al 1999).

Generally, the issueproblem is-thatwith the applied biocontrol is the mismatch between the demand

and supply.The parasitoid wasps.is-are not available when farmer demandsforrequiresit-alsethem and
further if it is availableat the time of field release, the price is high-which-isrotunaffordable by-to
farmers(Lu et al 2019; Tezze and Botto 2004; Ayvazet al.

2008).Thedevelopmentalperiodofparasitoidisdirectlyinfluencedby the temperature (Nadeemetal.2010)

and artificialmanipulation of temperature is necessary for successful rearing during summers

(Rajendran-1999). These problemsis-selvedcould be managedby following the-technigue-of sterage
proper storage of trichocard at cold temperature helps-in—mass—production—as-and-when-requiredin

required {quantity (TezzeandBotto2004)-Fechnigue—of—coldsterage—mustwhich would ensure the
availability good parasitized trichocardatthetimeefrelease—in—sufficientnumberright time at desired

numbers(Bigler1994).) thus playing a major role in effective mass production for field releases
(Ravensberg,1992 and Greenbergetal.1996).
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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.

Materialand Method

Thepresentstudyonthe effectofcoldstorageon

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

cephalonicawith

acompletelyrandomizedexperimentaldesignwithfourdifferenttemperaturestemperatures fordifferent -

durations asatreatrrentreplicating5times-andwith five replications for each of the temperatures as well as
durations.(Table ).

RearingofCorcyracephalonica

Culture of C. cephalonicawas obtained from the Biocontrol lab College of Agriculture,
Nagpurandmaintainedincontrolledcondition27-
30°Ctemperature70+1%humidity(RH)withcompletedarkness in laboratory for successive generations

on sorghum grains in Biocontrol laboratoryCollege of Agriculture Nagpur. The moth emerged from
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40™ days_after inoculation of Corcyra eqggs in the medium of sorghum grains were collected daily -
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andtransferredinto speetally—desigr—egglayingoviposition chamberhavingiror—mesh—beth—externalhy
andinternaly—en—top—and—bottom—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. In century cards (14x20cm), manually counted 2000-eggs—etEGoreyraCorcyra
eggs  were pasted at the rate of 2000 eggs per card andcounted—manuaty
werepastedonthel4x20em-centuryeardandexposed to the parasitoid for 5days. Such cards had the

parasitoid in pupal stage

afterparasitizationofthisparasitoidcardinpupalstagewerestoredat4four

which

differenttemperatureregimesyiz.,4+1°C 8+1°C,101°Cand12+1°C| each for 15, 25, 35 and 45 days -

in refrigerator and Biological oxygen demandincubatorswithcomplete darkness.

PerecentaRate of adultemergenceofT.chilonis

After fixed—each steragespecific ' storagedays—parasitizedperiod, parasitizedstrips—cards

(Trichocards) were taken-retrievedeut from the refrigerator and BODlincubators. Observations on -

adult emergence was made understereozoommicrocope by counting the host eggs with adult

emergence holes. Per cent adult emergence of Trichogrammaadult-was-caleulatedwas calculated

using the formula:

Totalne-ofadultemergencenumbers of eggs with emergence holes "
[Totalne-umberofeggs

100

% Emergence =

-] Comment [GN5]: Instead,itcanbementionedas20

PetrecentparasitizationbyemergedofParasitization efficacy ofT.chilonis
The adults-emerged from-steredtrichocardsstored at 4+1°C, 8+1°C, 10£1°C and 12+1°C each-for-for

different durations of 15,25, 35 and 45 days. The emerged adultsof Trichogrammawere exposed to -

irradiatedCorcyraeggs pasted at the rate of @8000eggs/strips-card.

Percentparasitizationwerecalculatedbyusingformula-:
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% Parasitizati Total no. ofparasitized eggs 100
= x
o rarasttization [Totalno. ofeggsexposed|

Statisticalanalysis

Datarecorded during present study onpercent adult emergence

andparasitizationbyT.chilonisonstoredCorcyraeggswereStatistically analyzed by using OPSTAT .-

boftward which is available online on Hissar Agricultural University, Hissar.
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Results

Percentemergenceof T.chilonis
Fhe—result—on—per—eentThe rate ofadult emergence of T. chilonisobserved that—afterstorage of

trichocardsat-differenttemperature-forsterage-a durationof 15 days recerded-were significantlydifferent
at different temperatures with the maximum adult emergence_of 73:08-pericent.and lowest of 9-00-per
cent frem-at 10+1°C and12+1°C respectively (Table 1). After“twenty-five days of stered-storage
trichocard gives maximum 68-86-per cent adult emergence wwhen—t-stered-at 10+1°C._Corresponding

reductions in adult emergence was observed with the increase in the duration of storage and temperature

The present study - —enunciated——thatfinding of appreciable

adultemergenceupto35daysat10+1° CispettinentagreeswiththestudyofMohamedet al.  (2020) who
elucidated pupal stage of Trichogrammatoidaebactraecould be stored at 10°C upto 28-30 days giving
maximum performance. of adult emergence 93.80 per cent. However,at45daysefstorabilityrateofrelease

of trichocardsaretobedoubledforfieldreleasetoachievedmaximum emergence_if the trihocards are under

cold storage for 45 days. FhusSimilar results have been reported by-the-presentstudy-is-in-collaberated

with-the studies of Singh et al.(1997) whoe-reportedshowingthat Frichogramma-T.chiloniss-Ishii canbe .-

stored at.5°C.upto 3 weeks withouthampering thelpercentadult emergence-and-. Further Ayvazet al.
(2008) who-irvestigated—showed thatpupae ofTrichogrammaevanescenseancouldbestored4°Cforupto

3weekswithout affectingperformance of [T. chilonis)

PercentpParasitization_ratebyofemerged-T. chilonisadults,
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Adult emergence and parasitization by T. chilonisadttemergenee percent-waswere found to decrease

withredueed-as-increase in temperature and aumberof sterage-daysduration of the storage. The resuit




en-per cent parasitization of Frichegramma-T.chilonis adults emerged from the trichocardsrevealed
that——after fifteen daysstorage, theparasitizationpercentwasdifferedin——aecerd
withdifferentlowtemperararesignificantly varied with temperature.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. Storage of Fhehighest

wasrearedat8+1°C(56.75%)forthirty-fivedaysofstorage- Trichocardssterage—atforty-fivedaysfor 45 days
ebtained—resultson—resulted in parasitization—were—remarkable—by—parasitoid—The topmost—per
centparasitization—of T—Chilonis-listedhighest parasitization at 4+1°C (60.87%) followed by 8+1°C

(51.37%)—whentrichocardstoredforforty-fivedays.No adultEmergenceemergencewastowest—and
totaHynilatl2+1°Cafter 45 days of  storage could be noted and thus

se&herewasnoparasitizationeee&#ed could be observed.it-wasevidenced that-results-mentioned—from

thatfound no decrease in parasitization efficiency if Frichogramma-T.chilonislshii-can-be-storedwas

stored at 5°C upto 3 weeks.withouthampering — their — percentefficiency — of
parasitizationSimiarlyTezzeHowever, 7Tee and .Botto (2004) reperted—indicated thatstorage of
trichocardsupto 50 days at 4x1°C without—affectingdid not affect the parasitization

byperformaneeofT.chilonis.enparasitization:
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Conclusions

Obtained-results proved thatStorage ofpupae-ofT—chilonistrichocardsstered-at 4+1° and 8+1°C upto 35

and 45 dayswere—————————was found to

betheeffectiveformaximumadu Itemergenceandpercentparasnlzatlona#epsfeepageefmeheeard—upte%

useful to utilized—for—improvingimprove the availability of trichocardsin—duringoffseasons of
production for fieldrelease.
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Tablel: Effect ofstorageofT.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)
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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%
*Figinparenthesesarearcsintransformedyalue. ) \ ' ) | Comment [GN16]: Eitherthetableorfigurewouldd
y &\\\%& """""" ’ 0.Usingbothisredundant.
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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 8.30 927 '”__,»»--{Comment [GN17]: TabIeorfigurewoulddo.PIease}

*Figinparenthesesarearcsintransformedvalue
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