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K .

:-.;:-?E refcior say is important biscontral sgent of the laeval stuge of many pests of cconomic imporance. Present sfudy was
Effic n:.n - """‘l'""“_'l'"-' efficacy of 8 hebetor as 4 biological contral agent against okm fruit and shoot barer, Earias wirelle.
lrtm:}_},ﬂr Augmentative releass of 8. hedetor as biological comirod of £ wimefi in fiekd was cvaluaged during the perod from
Aficr pap) 0 June 2021. Tatal mumber af parssitized larvae of £, vittella by B, hebeior were recorded at 1, 5, 10 and 15 days
Diave e e (DARIL A 74.8 % macimum field parasitizution percentage of 8 hebotor to £, vittel karvae was recorded at 3
oy e release (DAR) followed by 10 DAR ard |5 DAR. The study revealed that, B hefefor parasitizes about74.8% under

conditions. The augmentative relesse was efTective sod larval morality was incrosed.

$)

; ' conlrod, Sracea betelar, Eories wilielle, okra. Parmsibzation, Corcpra
cephaionica, Polyphagous, Ectoparasitold

!J;::md'ﬂﬁﬂ Muterials and methads
i) :tht:ﬂhlhvmm Larias inswlana (Roisvel) and 1, Collection and resring of Brocon hebetor
“rnias vittella {Fabricius) (Lepidoptru: Nocmidae) are  Initiol culture of Brocan hebetor was obtained from the
:iﬁ :ﬂrﬂl&[ﬂﬁ imsect pest of many economic crops Mational  fnstitute  of  plant  bealth  mansgemend
ely 7, uled in Marth Africa, India Pakisian and other Rapendramagar (MIPHM). The B Aeberor was feared on
coumnies of the world. (A. ). Memon et al.. 2004) feeding Corcyeg eophalonica barvae 10 incrcase the population of
?IL: Malvaceous plant it lays epes mdividually on Jeaves,  adults for experiment in the laboralary ot 27°C lemperature
| buds and on tender fruic. Small brown caterpillars wnd 0% relative hamidity, 50%% buncy selution was given
hore in 1o the top shoots and feeds inzide the shoot before o food for adull Rrvean heberor.
fruit fofmation. The mfested frufts become anfit for
MEhmPilun L, Faperiment
Okra crop i severcly miesied by fruil burer losscs quakiy The Present study was conducted in Ok ficld of
andd quantity of the crops [run [Bohmialk e 2., 2001) Mabichinchorn  villape  Wewsmn Ahmednagar  District
Many pests cause 69% yield reduction including leal reller, Maharashira durieg the periodd Febrnmny to June 2021 for the
Jaagid, fruit and shool borer, olso lervaee of spoten cco-friendly mamagement of Okra shoot and Fruit borer
bollwonn. Yield lowses up 49 1w 74 % a0 Bangalone, through biccontrol spents. The crop was raiscd as per
; Komataks (Krishnziah, 1980) |5 % ot Ludhiana, Punpeh EForimmic practices withaut chomical coniral. Adult Sracos
(Rrar et ul, 1994). 31.81% at Coockbehar, West Bengal — heberor were kept in & test tabes of 25 mm x1%0 mm size
(Chosh et al., 1999, It wes estimated about 69 % loss in und carried oul from the laboratory 1o the Fiekls. Open
markctable yickd duc w sack of this inssef on oiora (Bawal mouth of the fest tube comaining adult frecan was clased
and Sohua, 1573} The parasitoids are important namral  “ith ¢otioa plug. Adult & heberor releassd ap the rate of
enemies of crop pests. Arocan hebetor say (Hymenopiera: arcaind 50 adulis per m’ {M: F = 20:30) field was divided in
Braconidse) is 8 cosmopolian, proparious kvl %0 f0Ur plots (130 m?) snd ridges {1 m) wene made in cach
ectoparsdioid that ariscks the fuval shge of sevenl plot. Tmt[n'-‘tﬂ wak npplied &1 seven dave imicrval up bo
fepidopteron specics. (Brower otLol) Brocen keheior femals crap maturity, The Bracon ircated phot was covered by fine
first paralyse their host in 8 “Wandering phose™ by injecting ~ ™SqUal0 net suppoeted by bamboo sticks ta protect the drift
paralytic venom and ovipositing variable mumber of cggs on 17108 effects at least for 24 b We found 3- 4 £ virella
the surface of parslyzed hest larva (Mukti and Thomas  07¥9¢ per plant. Sampling was done weekly, in each plot by
2010). King e al, (1985) repored dhat fichl release of  POC2E 8 DSmox 0.5m wooden quadiant on the peroumd at [0
braconid parsitoid, Chelosur Wackitwrni Cameron i i, interval. The Okrn plent i ench quacirant were checked
40,000 adul’s he* gave promisiag control of £, vitella, lor the member of all live apd paraginred Eieias vimelin
Wwith beast fruit infessaibon of FLE4% Manl ot ol {2005) larvae Erom the top. niddle and bottoen of oken planis.
reported the matural incidence of 0. hebetor B precni and " B
Trckogramme spp. In okra Gelds. Efficacy of braconids on i —— iscussion
okra fruit borers is very scare (. Thansvendan and 5 n Cra fichl, parasitisim of the £ viedla by 8. hederar was
Firss observed at experinmentul plats 24 hours after release of

Jivarani {209} So e present study simed to evaluaie o
sfficecy of sugmentative fizld release of Skehair 1o "mwm' Mean density of the pest lonae (hve &
control E. vitrella in farmer fields, parasiboed) in plut po. | was 0.8, 3.2, 3.6 and 2.2 larvee Ist,

Sk, Hith xnd 156h day respectively. Whils in plot 802 way
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TesEoCtive ! VEE on Isi, Sih, |
was]. 2t l];. ;.:H'“ ﬂ'm:q}- of the I"Fh:’- 'Elrli":“;t 11::[‘ I::-::;
rﬁpﬂ:livcl; - ._1*."" 3 larvac an 1st, Sih, 100 and 15th
30, 3R, a0 2.6 0m g St BT denaiy vne o
The field Pacsrt = 5th 10 and 13t day respestively.
Gl W m;:ﬂrsm Plolno. | was 13,4, 748, 61 8.50.7 %
118, 73 -J hi. th du:_'c' fespectively, o plot mo.2 it was
"'-'SF"E'F'li-;"-'-:'l S8, 6 Y oon (s, SthoQ0nk, §5¢h dey
e ot :;'qm Plot o3 was 19,28, T4, 672,57 4% on lat,
= 51";-;;. o Lith day snd in plog nod was 234, 74.2, 654,
EJ:I : on |5t doy Sth day 10k day, 1th day respectively.
D.:E I:I:Irgmd that T_anrmimum pTaAE M Wk aa_::m-.ral 5
and it declings in 10 and 15 DAR. Acconding to the
experiments B heberor could pamsitizes Earias vienello nll
T4.8% under field engdition.

Discussion

In prisent sudy B behetor pamsitizes £ wirelle larvac
immediately afier melease. B hebeine firt pamlyied the
larvae and oviposited. Among vorows lenal mstars of £
vittelia fowerh instar larvac were parasitized by 5. behenar
Accarding 1o G Thanavendan and 5 Jivarani (200} Sk
instar larvag were preffersd by parssinoids than esrly usmrs.
The studics on parasitic patential of B. heberor showed theat
the highesr parasitization of 74.8 % owas recosded ngninst £
vitrelia 5 DAR and it declines on 107 amd (5% day alter
release.. B hebeior is capable of locating and atincking
fourth instars of £ virela. Accordig to Canale and Loni
(2006) including braconids (Taylor 1588), The low

s ERTRA R AT, ey

gecond hosl jratais by M helsror
welectivily which v © Common
wse ol ape

prefonince for Fira mmil

coukd be dug 18 'i'l’"’::l.m! Pnrl!i'f';"id!' The

phenomennn AmFmnE

dependemt  cucs  has bheon  described A% nlzc e
rrsiids  use W0 diserimina

mechainms o I i

[ the .-nmv.*mull'-'l:lﬁmnn :
a}. Eorly instars e deep witlum the l!n:ur rn.‘lf‘llum l[#;;;f_l:.::
it 1-'-'-l-1 difTicult fo heate gl parEsiEgc {Snlu_l ol uL 1-:=-1r.=~.i
Gadnl et wf. {2014} ghowotd Thal, BTONE differen b
h‘l"ilh-p'#mT; host of 8 febeior E lclrrﬁ-rm;.';?dr u:.l
Apompelols craiiee Felter {Lepidopicrd: rnI i Il'iln "
the lienst purasitism percentaps belang 10 10
- Ghimics and Mitlips (20109
wrE note siitnbde host such

M arei)
armigera lapvae [20.87)
derrnstrabed 1hal |1-'_|.11.i|d IhMI'; :
i ioid wasp.
;rﬁllm:;mﬁﬁ Wrrpnmﬁ by Leila Maznrpous ol III-.
(2012) agaimst H. grmigens farvpe in fomabe ﬁ:bdr..H:rE
recondod Bl maximum parnsilism W .r-.-urmd (1Y
il declines @ amd 13 DAR the field parasitism was 7330
Navaei et al., (2002) in Iran #gaims H-rl'rmmrmlflrwl:fi:dﬂ
[nrvae in cofon flelds Adushikevich ot sl { 1506) 1 stadic
fiek! disperial of 1. hebetar within 6 days after release
bommato ekl in Russia, while i the present anipdy . hebenor
dispersal was manatored finr 1w wocks. [brahim Baukary &1
al, (2018 M relensed bags of host lapvae with maed &
hebetar females. In the presont shudy we r:ln:n:-l:d ndxils
wsqs, direcaly, ous findings clearly revealed that 50 female
pes m. 5 was eansilered 1o be appropriate for reducmg the
pest population,
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44 :
» nzﬂp'n;;'zﬂ:“:"":’::’ Sy s .B.Tl:"..m cosirapalitan p-uilyphq;mu., ectoparasitadd lepadopicron larvag of |
Parasitoid depends o crop pests. Parasitobd plncfm & particular host species, However, preforence of host by
A diet of the host. The biclogieal parameters of parasitoid arc alfecied by host dict. The
Presem work designed 1o evaluate the influence of different host dict on egg haiching percentage, eviposition,
developmental duration of various immarure stages and longevity of adult male and female of Brocon heberar
R."”fﬂ-" hebetor reared on the larvae of Helicovenpa armigera fed with different host planis viz woemata, chickpea,
PIEEOL ped, soya bean, Brinjal, cowpea and anificial dier Bracon hebetor proved best on e larvae of

Helicaverpu armigera reared on chickper Bravon hebetor parasitoid can be used ax biocommalling agem of

Ifi’rr.'uu':rpa armtigera wnder ficld conditions,
kheywords: Brucon hebetdr, Hrlicoserpd armigers. Vi sages, fepidopiens beol, octoparasivdd, Mo digl bivhagivel, parameicr,
"jj&mwnuullinl agent.

INTRODUCTION

Helicoverpu armigera is a polyphagous pest and major coonamic threat which cawses severe yicld losses on wide
variely of agricultural crops cotton, chickpea, com, tomato, Brinjal. sorghum, soya bean, gl.'n:pumhu[ winrlifwide,
Helicoverpa armigera larvae are voracious foliar feedors as early msar and late mstar larvae attack developing

fruits and sceds resulis inta yield foss. [n India damage caused by Helicoverpa armigera resulting into 69% yicld

joss. (6. Thanavendan and 5. Jeyarani 2009} It feeds on aver 300 species from 68 plant familics around the world,
jncluding major crops such as collon, soya bean, maize, pigeon pen, chickpea marigold and wide range of

hori zonial crops (pearce @1 al,, 2017). Resistance 1o many pesncides have been detected over the last few years [

rf-'.rt'lﬂl':'-ﬂh" et al. 1999 EE“""“! insecticides with different modes of action Mrom diferenn classes has not been

ﬁ;.lnrml-:-:-_m_ 3
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iyt smal reart

i ol Hragom hebeior
(S

tovl ewhine ik
> LML o M e hpfetar wak ok atincd trorn the Matimal Insteiie -|11-'|1-|:|111: healih ramagement
LS T (STFLE™ xu.r \. A
i LY BT BT — HiaFofir e oad was regred sn {'ur.'}'.ﬁnr F qdu.l'r.ru.rc.u larvas o e fdase

I'| B e

e s il o o . b } . -
— * e e perameail o the hh-l.lnl'lur].l ot 270 wemperadsre and 6% relative humidity, 50 "%

5
- R R

Faami . . P

illash g T A b Biswl Biar nalil Brascuiin hebetnr
by :
= i  ACrvmend -

R . h_..:'::: :“-: .H11.1l' ,‘h.ﬁnm ufm.glfm rearcd on seven different hosts viz Tomato, Chickpea, Pigeon
; 1al. Cowpen and artificial dict under laboratary conditions during the month of January 2022,
carricd out at constant temperature 28 05 °C and 65 = 5% RH, 16: 8 h L- D plictogrin.
fec o cemirera reared and multiplied on different hosts under laboratory conditions. A pair
d & hebetor wos imroduced into a small plastic container {1 0ml) covered with a piece of white
i‘*"“ <leth over which one 4 th instar larva reared on the respective host were placed. Mowth of container was
"t eredd with anather muslin cloth of the same size and secured tiphily with 3 rubber band. A corton swabs dipped
i oney wis placed inside the container as food for adulis, Afler 24 hrs. of parasitization. the parasitized farva

VA et ~tundy wag
The fam as of Iy

il e 1%, EETe

==

ahumiz s i cgeees remnoved and gently transferred in small Petri plates of 5 cm dia. with the help of a salt hair camel

bFrushy CObser ations on varous biological paramcters viz number of egg laid, hatching percentage. ineubation

prerwnd, duration of vanous developmental stages of B, kebetor and wial period of immature stages on Nelicoverpy
weeriztrd reared on differem host plants respectively were recorded,

3. RESULT -

Prat proscnicd m whble no. | Fig Mo, | sgrificantly maximum number of epps were ohaerved on 1. armigera
Jars 2 reared on chickpea (369 & 3.60 ) followed by cowpea (352+ 1.00), 1omato (340 + 109, pigeon pea ( 320+ 4.36),
woya bezn 1305+ 4.00) anificial diet (295¢ 2.00) minimum on Banjal {225+ 2000, Maximum hatching percentige
was recorded on the /. arnigera larva reared on chickpea (B2+ 2.00) lollowed by 1omato (78 + 31.00) pigeon pea

intesnatsgnal Jowrnal of Nawel Trends and iendestion {wuaw bl arg) m
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Vet Clykpea  WPigen pea Soyaben Bamal (Cwpea Al
Blaeat Bosin me d ameigyeed san ali BReiazril Bagsar puilond d":l

LT "ﬂlthnu:; ponconiagy of Bruvos hobvtor rearcd o [, @rmgera feid with dilTerend hersa plait,

Lengevity of male and female Bracon hobetor was highest on the H. armigers larva reared on chick

pea plant (164 1.5 and 53 & 5.10) respectively, followed by tomato (15 + 3.00 and 52 £ 0.00 days) antificial
diet (1% = 200 and 45 £ 1.00 days ) pigeon pea 12+ 3,00 and 50+ 2,00 days ) Soya benn (12 £1.73 and 33+
4,51 davs ). Cowpen | 112200 and 462 1.00 doys ) respectively. Whereas, minimum longevity and fecundity
wis reconded (10 = .1..'1'3 and 32 + 360 duys) on H. armigers larva rearcd on Brimyal.

Tabic | Lommeviny of Adules of Bracon hoheirr reared on H. aomigers fed with die host plant

H. armigers larvae fed with different dict Malc Longevity | Femnale Loogevily
Tomato 154 3.00 ab 52+ 000 2
Chickpes T 16ki3n 535108 |
Pizeon pes 17+ 3.00 b 0= Lidia
soya bean 12+ 1.73b Jxasle
Bringal 0£1.T3c 324360¢
Cowpea 1+ 2,00 ¢ 4= D0 Db
Artifeal diet ;hzmmw__ 48 + 1.00ab
[ 0.0342 320
Sig 0,05 i 11.3%

[ I 4,
P22 1000557

Mizins 19 a cohamn Foblows with 1he sama besien|s] and aal siprificamily diffcrent a1 5 % boved of probablny
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Fig 3 Lomsrvity of Adults of Bracon Aehetar prral o 1 armigera fod with dict host plant

a 1. I
Developmental period of Bracon hebetor reared on Helicoverpa armigerd fed on differen
host planes.

Dhaa presented in table mo. 3, fig no. 4 revealed thar {he mem eeg pervod of & kebesar on ke szven
difTerem hosts differed sipnificantly with each other, lowest cgs period was rovorded on the larva reared on
chickpes ( |- 10 days) Nivedita Shah etal {2021} recorded 1.25 days ege period of B. hebetor on the H armigera
rearcd on Chickpes, Maximum cgg period was roconded on ihe M. armigera larva reared on Epgplant {1.535 =
0.03 davs) Egg period o the H. armigera larva reared on anificial diet, Soya bean, Tomato, Cowpea. Pigeon pea
aere 149 = 003, 1 47 + 0,02, 1.40 = 0.02, 138 0.26, 132 + 0.02, days respectively, Similar cgg period was
rezistered by Nivedita Shah etal (202 1) who reconded egg peniod at 136, 144, 145, 1.46, 1 47 and .53 days on
.: arrmigera larvae reared on Lomsatn, sova bean, iz, anificial diet | respectively.

Shonest larval period was recorded on be M. armigens larvae peared on chick pea (3.50 = 021 days)
followied by amificial diet (4.52 = 0.02 days), tomato {525 = 0.04 dayz), cowpes (335 £ 0.01 days), pigeon pea
(3.59 = ﬂ.} days) and soyhean (500 = 1.00 days) Maximum larval penod was eeorded on the . armigera
larvae reared on Eggplimg (7.00 £1.00 days).

The pupal period of Bracon heberor an Helicoverpa armigera larvae reared on different host plant
differed significanily. The pupal period was longest among all developmental siages. The Shormest penod
recorded on chickpes (5.00 + 1.73 dayx) lollowed by 600 L |00, 642 £ 003, 700+ 264, 7354 1,15, 7454
0.05 days on the H. armigera larvae veared on tomati, artificial diet, pigeon pen, sova bean and cowpen
respectively. Longest pupal period was reconded for those reared on Brinjal (767 £ 1,15) presem findings were
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|
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R ACERN HEBETOR SAY

EFFICACY OF ADGMENTATIVE RELEASE OF -
LCoNTROL OF AR

IVMENOPTERA: BRACONTEAE) FOR BHOLOGITA
PITRAT A PARRICTOS (LEPIDOrE] FRA: PYRALIDAK)

Mrs, Swati N. Gavhane and Dr. D, T. Wagh
Department of Zoology, Bhagwan Mahavidayala Ashti, Dist. Beed (Maharashtra)

ABSTRACT

The Bracan kebetor say (Hymenoptera: Braconidae) is an important heneficial insect
which can be used as 1 biocontrol agent. Maruca vitrasa Fabricius is one of the serious pest of
mung bean causing damage to economically important plant organs such as Nower buds, Nowers
and pods. The parasitoid 8. helwior parasitizes Marwca vitrata, Present study was aimed 1o
evaluate the Efficacy of sugmentative release of B hebetor as a biological control agent againgt
pod horer, M. vitrars, Efficacy of augmentative release of . frebetor as a biological control of
M. vitrata under field conditions was evaluated during khorif sesson of 2023, parasitization
percetage of M, vitrata larvae by B hebetor was cvaluated by recording total number of
parasitized and un parasitized larvae on Tth, 14th, 21st and 28th days after release (DAR) feld

parasitization percéntage was found highest at 28th DAR. Present study revealed that B, hebefor
parasitizes 70.2 % under field condition.

key  words:  Augmentative release, biological control, Bracon hebetor, M. vitrata
Parasitization, Mung bean, Corcyra cephalonica,

INTRODUCTIONN
Mung bean (Vigna radiata) is one of the most important pulse crop grown in
Maharashira. It is cultivaied in an area of 3,95 [akh hectares producing 1.44 lakh tones in
Maharashira.{ Anonymous. 2021) Important limitations in the socecssful production of mung
bean 15 the damage caused by insects pest. The folinge of mung bean altracts @ number of inscets.
The infestation thet occurs al the mest important period of growth stage of the Crop Causes
serious economic loss, Usually, various insect pest can damage mung bean in entire vegetative

crop growth stupe and cause severe yield losses. In India, munghean atiacks greater than 64
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speches of inscel pests (Lal, 1985). Among the inseet pesis ol vegetable cowpea, the maost
destructive are the pod borers vie spotted pod borer, Maruea vitrara Faleicius) (Lepidoptera:
crambidoc) ond blue butterfly, Lampider hovticus (L) {Lepidoptera Lycaenidoe), The apotted pod
barer M. virrma is considered as the most devasting pest of yard long bean canpsing nearly 40
percent yield loss (Yule ond Srinivasan 20030 About 4-6 Nowers are consumed by a single larva
of M. witrate (Sharma 1998),

Manngement strategies including cultural methods, host plant resistance and the wse
of pesticides have been tested with limited success and applicability (Payne ot al,, 2011: Sarr,
VIR, Ajayi, 19%0; Gahukar 1990 b; Nwanze and Sivakumar, 1994); CGrahukar et al., 19%6)
Biological control with the release of natural enemics has been used as one of the alternatives to
pesticides (Van Lenteren, 2012; Overhol: et al,, 1997: Smith, 1996}, These natural enemies are
being widely used for the management af insect pests. At least 230 specics of natural enemies
were used in sugmentative biological control programs ugainst a varicty of pests worldwide (Van
Lenteren, 2012).

The present stdy aimed to study efficacy of augmentative release of 8. keberor for
biolagical control of M. vitrara,

MATERIALS AND METHODS

L.1. Callection and rearing of Bracon hebetor

Initial culture of 8. heberor was obtained from the National Institute of plant kealth
management Rajendranagar (NIPHM), The 8 hebetor was reared on Corcyra cephalonica
larvae in the laboratory at 27°C temperature and 60% relative humidity lo increase the
population of adulls for experiment. 50% honey solution was given s & food for adult Brucon
hebetor.

2.1, Experiment-

The Present study was conducted in Mung bean fickis of Malichinchora villuge
Newass Ahmednagar District Maharashira during kharif 2023 for the eco-friendly management
of Mung bean pod borer through biocontrol agents. The crop was raised as per agronomic
practices without chemical control. Field was divided in 1o four plots (150 m") and ridges {1 m)
were made in cach plot. The Sracon treated plot was covered by fine mosquite net supported by
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bamboo sticks 1o protect the drill Nying effects. Smnpling was done weekly, in cach plot by
Placing a 0.5m.x 0.5m wooden quadrani on the ground at 10 m. interval, The mung bean plant in

cach quadrant were checked for the number of all live and parasitized M. vitrata larvac from the
tap, middle and botiom of pleni, on Tih, ldih, 21st and 28ith days after release (DAR) and

recanded
Field release =

20 larvae of C cephalonica were confined with 3 females and 2 males of £ heberor 48 hours
prior to field releases, Parasitized larvae were placed in jute bags [Scm=25 em (Ba et al, 2014).
4 parasitosd bags were used for coverage of 600 m. $q. Area.  parasitoid bag was hung on four
stakes in four different release point in four field plots which is the release pomt from which
parasitoid emerged and disperse in the mung bean field 1o parasitize M. vitrata larvac.

RESULTS

In mung bean ficld, parasitism of B hebetor to M. vitrata and larval density of M.
virrata was first observed at experimental plots.. Mean density of the pest larvae (live &
parasitized) in plot no. 1 was 3.4, 4.2, 5.6 and 3.8 larvae, on Tth, 14th, 21st and 28™ DAR
respectively. While in plot no.2 was 4.6, 4.6. 4, 4 and 4.4 larvae on Tth, [4ih, 21st and 28th DAR
respectively, Mean density of the pest larvae in plot no 3 was 3.6, 4.0, 5.4 and 4.0 larvae on Tth,
14th, 215t and 28th DAR respectively and in plot no.4 mean larval density was 3.2, 4.8, 4.6, and
3.8 on Tth, 14th, 215t and 28th DAR respectively

The field Parasitism in plot no. 1 was 47.8, 44.2, 56, 67.2 % on Tth, 14th, 21st and
2Eth DAR respectively, in plot no.2 it was 51.8,, 44.6, 54 4, 68 % on Tth, 14th, 215t and 28th
DAR respectively in plot no.3 was 41.2, 539, 654, 64 % on Tth, 14th, 2lst and 28th DAR
respectively and in plot nod was 48.6, 55.4, 60.4, 70.42% on Tth, 14th, 21st and 28th DAR
respectively.

Results showed that maximum parasitism was eccurred 28 th DAR. According to
the experiments 8. hebetor could parasitizes M vitrata till 70.2% under field condition.
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I present study B, heberop pantsitizes M vitradn Inrvoe after emergence. The studics on
ellicacy of B, heberor revealed (hat tive highest field parmsitization of 70.2% was recorded against
M. vitrara 28" DAR Pamsitoid density incressed on 28" DAR due 1o progeny production from
nitial population so. the highest parasitization was found to be recorded on 28" DAR. Similar
resulis were reported by Leila Nazarpour et al,, (2012) against M. arerigera larvae in tomato
ficlds. Who reported that maximum parasitization occurred at 4% DAR and declined at 9" and
13" DAR the field pamsitism was 73%, Among the 143 larvae of various instars 6 late instar
larvae were parasitized by B. hebetor (Indian Institute of pulses Research Kanpur,:2008) In our
study B. hebetor parasitizes up to 70.2% discrepancy may be due to difference in natural
narasitization and sugmentative release, Our findings clearly revealed thot 5 8. heberar can
reproduce and purasitizes up to 70.2% under ficld conditions when rebeased in jute bags along
with host larvae.2 females parasitizes 25 C. cephalonica larvae and CEErging progeny escape
through the jute mesh and disperse 1o parasitize MHM larvee in millet fickds (Ba et al, 2017).
Parasitoid wasp can disperse capidly and detect host in hidden crevices and comers (Reham
Fathy ¢t al,, 2023). Sadat et al. {2014) showed that, smong different tested lepidopteran host of
B, hebetor E. kuehnielle Zeller . Apomyelols ceratoniae Zeller (Lepidoptera: Pyrallidae) and M
armigera, the least parasitism percentage belong to B armipera larvae (20.5%).Ghimire and
Philips {2010} demonsirated that pyralid hosts are more suitable bost such as Heliothas sp. for (he
parasitoid wasp.

Navaei ¢t al., (2002) in Iran J male and 2 female b. hebetor parasitoid were released in
cotlon fields against Helicoverpa armigera. Adashkevich ¢t al,, (1996) sudied field dispersal of
H. kebetor within 6 days after release in tomale ficld in Russia while, in the present siudy £,
hebetor dispersal was monitored for four weeks. [hrehim Boukary et al., {2018) released bags of
host larvae with mated M. heberor females. Present lindings invesfipated that 5 B, heberar
Parasitoid per 150 m. sq. asea considered 10 be approprinte for reducing pest pogulation when
released along with bost larvae.
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B. hehetor parasitizes M. vitrada wp to 70,2 % under ficld conditions, The present study
revealed that the parasitoid 8. hcbetar had the potential to altack paralyze amd parasitize
the larval instar of M. wirafa under ficld conditions. The result indicated that the
parasitoid had the efficacy Lo be used for controlling M. vitrata in the Mung bean fekd.
The augmentative release was successiul as B heheior has high rate of population growih,
larval mortality can Be increased by using effective releasc techniues.
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Table 1. Mean density of M, vivaia larvae|

DN L AT T, L D5

155N Mo | 0] -2 400

Plot No 7 st day 14 th day 21 th day 2% thday
_l"lml 34 104 42+ |02 564114 5441014
Plot 2 461,14 4.6 1.67 44+ 1,14 4.4 1 1.67
. Plo 3 36 + 182 40+ 1.28 544207 A0+ 1.5k
1_F1u| 4 324130 4K+ .79 4.6+ 207 18+ 1,48
N
Table 2. Parasitization percentages of Bracon bebetor to M. vitrain larvas
Plot No 7 st day 14 th day 21 th day 28 th day
[ Tlot | 4718+ 12.46 442 & 750 56 £5.83 67.2 14,66
ot 2 518 #1254 446 2780 B4.4 £4.28 GE £ 2478
ot 3 412 ¢ 853 596 2941 58 +4.85 64 £ 11.40
Plot 4 486 £9.74 554 £ 2157 B4 +7.09 0.2 £17.22
_‘-]
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There are five Labubas in Hlingls dissrict, namely ingoli, Aundha Nagrail, Kalamansi, Sengaon, ¥asmat
{Pasenath ). Hingidi is the headeguagers of the district with o pogalation of § (6.
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Larl description: This district s situated on the Deceon Maiean in ihe eastern pani of Mobarashtza. The districes
ferrain is maimly o fmpmenbed platcas regiom orested by il influcnce of natirs] clements and emsion. The bills
af Ajania are spocad in the soeth of the dastrict, They sre known Jocally ss Jintue-1 lingoli alls', S fs the
Wighest mountain mnge in the district amd she heght of tho peak in this mnge is $m. 15 Some of e upper pars
ol the queue are fat, while some pre moand. Somie villages ane locsted in the Mol plalesy region of this hifl. The
terraim b the bhase ol the moinlaim s e o meabow. The ropion B mocky nol coversd walh dense prass and
shrubs, Losely bills are found in some ploces in the district, The heipht of this ploveas in the district iz aboat Sm
Is. In the Malhivara arca, it i 199w s up o, Tn ol parts of the dGstrict, hiarizonmtal Tuees of basali rock keown
e Lhecvadi raps e fisusl. The smil in this disinic is block, stromp anil lne texteed. She is knoown as Regir, Tha
=0l coninips mutriens such as lmesione, mnrnﬂipm, irm, alkali, Acconing I“I|'u:1u.1mrmm}l,1b¢ I:_',rpﬂ.ni' sl
wonds, mediim biack and L'|'II|I-|;".|'.|I1|' are foumd here. Khardvwoals lamd is focaked in the slipes ol i hallz in the
trarrthern part of the distnet and doaims water guickly, 1 s conssdened ns Fertibe de §o its abaliby o bl moodsone
in medinm and black soils in e river basing of the distrac,

Welberhe: to the location of the pelatean. the climate af the distnct s WL, i|r'.pI uml Mmg:lmmul The
TR here breaks in the tmpics so the summers are harsh, The highest temperatere bere = 5,7 7 O 1w, I the
FUMINICT, SMCimes {empemiunes risc and il Grows ap o, Winter lemperatures arc low. Al this time, the
avernpe mmvmmm emperatare is 53 O 1 s, In wander, the cold wave coming from nofhers Indha braaght the
temmperature here, b comes down to sc. Anual average rainfsll of Bingoll district is Su. 19 cm ls. The district
NF':'WH nerilicsst mensson fEns in the months of Ociober and Novemnber, except for the souifiwest monsoon
winde, It benefits the rahi sesson,

Flora nnad fauna;

194 5q. Km of the total peographical area of the district. Km Forests are fownd on the area but there is no dense
farest area unywhere in the district. All forest aress are sparse. Forest areas are found in the hills in the sorth.
Mfﬂlﬂﬂﬁﬂhhmmﬂwmmmmmmweﬂh'lu.lh.'l'nrhl.rmeﬂ‘.’l"l'r:r:.u]:
dillerent (ypes of tres like pavani, ants, mjas, roshas eic. The Lype of grass s fowd. Bare, acacia, foaic Thomy
plants are also found. Tendupane (vidipatta), gum. templation Nowers and froits, bopey and charoli ete. The
busingss of callecting forest produce rues in the district. Resha is oxde of sromatic ofl from this grass

Financial Smns: Hingoli wos one of the six disdricts declared by the Union Governmenst Panchayat Baj Ministry
s the most backward i the country, Currently, the digtrict receives funds under the Backvward Grants Fund
Program. The cconomy of the drand i mainly basod oo sgricaliure. Directly and indirectly, 5% of ihe poaplc
here depend on agriculre and agro-based bosinesses. They comprise 5% farmers and 3% farm laborers.
Agncullural production accounts fior 5% of ihe 1oial prodoction of the district, The major crops grown in the
district are soyabean amd coton. Soybean is cultivared on 6% of the toml srea of cultivation and cotton is
cultivated in 5% of the srea. Sorghum, wrkey, pram, nice, nmilowser are also grown here. Cultivable arca in the
disrict is 3.9.9 ha. OF which only 1,919 arc. The area 5 umder imiganon. Trrigntion area is more i Baemat and
Kalwmanuri than other talukas. Irigation is facibitsied in the disnct by 3 barpe propects, 3 small projects, 3
Kodhapun dams, 19 leisare pomds {(1-3). Somee of the major crops in the distriet are 88 follsws: (Production in
MT) = Whiest-1 944, Jowar. |,529, Bapa-1, Graan-1, 5, Twrel, 19, Udhd-5, Mug- 1,949, conon-5, 19, aigsrcanc-
9.9 (1-5k Oug-of-dsinet maskers mainly mclude soybean, oofion, sorghum, bokey and other cercals,
Agricelural products are shipped.

According o the livestock censos of 9, the dastrict had 6,939 [hvesinck, The district has 6 veterinary clinics, 3
velerinary climscs, 7 veterinary fist aid cemders, 19 anificial veterinary conters. Fresbwater fisheries 1,919 b
The area is favorable and through 5 cooperatives, 3,919 boctares. Fisherics were being practiced in the anca (2],
Hingol is indusirially more backward ihan otber districts. The district diocs mof have hig indestries. Small
incligstrics are scaticred. Most of the industrics are in the primary secoor am e payment of agricultaral based
indiesiries s high, The repestered indistry is only W and there are & unregisienad nduatries. These include the
Tood procesing mdustry, siiding and tying and weldmg, Dol of the 4 industries in the district, 4 ame snall scale
and only 4 arc modivm sred. The Ove include theee segar Eaclones, are cofion mill and one oil refining Gy,
The colany of Malsrashira Indisirial Developmcnd Corporatron e located in Hingoli, Vismal, Kalamanr and
allied industrics are aperated. Sheep hustandry is practiced in the hills  the narthern part of the district. From
it the wool is made in the city of Hingoli. The trining center for tanning ol waking of various crufts is located
in Hingali. Vasmat 15 a commercial city on the Aumngabad-Nanded lighway, where weaving and handbogm
weavinp is donc. In mosl of the taluka, the process of making eotisn belie is reimoved by remaving the colion
fram the coton. Soybean oil cxiraction faclores are being set up in the districd as soybean production is
incrcasing, The Stale Rank of lndia vicws i wiek as (e lending bank i the dismicn. Besides, there are %
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bramches of commercial banks, 4 hranches of Maharashtrn Grameen Bank oml B branches of Central Co-
tive Hank. i

ﬂlph[:n:: length of moads in the disinict is 5.3 ko OF which @ km. National Highway, 199 kin. Stale highway. A

kv [Hstrict Road, § km Ciber routes and § km. There were bong mural mads {3-3), Himpudi- K nlnmaniari-

Manded, Hingol-Oumdha Magnath-Jintur, Hingoli-Washim are smportan] iodes.
3, Ohjectives:

1§ 1o stody agmculiml serace i Hingel disircl ) _
2) To study the contribation of spriculiural services in the development of Hingols district

4. Dala collection amd pesearch Methodology: o ) ;
Infrermatsn wall he wsed when preparing ihis rescarch paper, For this, informalion, FERHLE, SUMWEFS publishes]
by the Central Government snd State Governments have been used. Al books refaled W snicles, newspApCrs

nnsd topics have been sl For secondary mibrmation
4. The mesning and nafre of the Apricolivral Service Centers

Agriculture jtsell i called Agriculmre in English The teom Agnicalture is denved from the Latin nl.mrd
Apricullura. Aper means Area, Field and Cultura means 1o cultivate. From this, the term agriculiure is derived,
whereas, like the Togman English dictionary, sgriculbare is the seicnce of cultivating land for the production of
crops. Service Cenlers: "is an organizational unit that provides a specific service or product group for the T in
the seademic administrative cammmmity *; - Stanford Uiniversity _

Agricultural nature:] DeseriptiveFormar 2Disribtive Format 3 Regional Format 4 Comparaiie Formal
SStatestical Format 6Mualtiple Format TSclenific Format

5 In Arrculural Produce Market Commitbess (APML)

District & APMCs are the APMC's subdivision, 1) Hingoh, 2) Kalsmanri 3 1) Akhads Balapur 4) Popalation 5}
Fire Market 6) Sengaon

Fural Haes {BH]) )

Apart from the Controdled Markets (AFMC), there are 19 raral hats in the districs. A comprehensive list of rural
hats in the district. Only 5 rural hats have been made under MACP, MACE The Rum] Haats selected under RIT
Black Na. 1 Hiagali 4

2 kalenanuri 3 akhada halpur

3 Basmat 4 Konmda 4 Aamidh 3 Jewala Bazar 5 Senguon 5 Sengaod

Source: Oniginal M55 Repons, Prices end Primary Diasis
Thmhahﬂufpﬂm@ﬁnhwmlnlﬂlmﬁﬂ.mpﬂﬂr&dh:::%m. T e i

irv = mn preportned indostry mothe aprcal sl ices f iHa L with low activity i
ﬁwﬂ:ﬁmnﬂﬂhlhﬂmﬁ.!mﬂkﬂlmpdﬂrﬂmEmThnmm#ﬂTmﬂE
collection centers with e cooling fciliies, most of ihem in the government sector and the rest are in the private
SECTON. Iniﬁjﬂy,m:mﬁwmmdmﬂnmhyﬂmnﬂlmmHnwhi.nhm'ma.ludi:y ihe private
sector. The svernge milk collection in the government sector is 3200 lakh fiters per day, in the privabe sector i i
GREEGS lakh liers por day. The districl bas a (v share of dairy besiness bt the copperative dairy system is in
poar cond k.

.l ivestock Markels

There are & total of 5 Ivestock markets in ihe destrct, maindy i the draft and milk trade, General Chat Chat
Lounge Overlooked Market Infrastnsciure and Marketing Metbids Livestock market developed under MACT.
There will bo ma sther markels

Apurt frum the above markets, fish ond mead markeling was in 3 messurable place. This i dise o the two major
waler slorage projects in the district. The details ane given 1o Anaex 4

Fisherics nnd flower collections in the dians collected items in Hinpoli district. APMC has one of the laspest
cities in Hingali and acoounts for 40 % af &ll poods (in APMC) together. Hingoli s fllowed by Sengoon
(5.5%), Hasma (7.7.7%) and Flame Matket (8.2%); With these Four AMMCs, %8%5% ol all APMC rades inahe
district are prevalent. In view of the peneral trend, most of ihe production s being sold in direct processing units
and in Hengodi. Process onits kelp o reduce o redoce costs B farmess (APMC commuissions) when it cones
w sellioy live products, In the absence of supply chain participants, A provents them from Goding 2 cost
effective price 1o capiure amd publish ibe previously occupped poices of privale estales om coniractor markets on
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the machinery marker Amid derect farmers These companies are alin woeking dieectly with Farmmers i awimanr
ol contract lsrming. Nanever, moat of these firmes may ned he lepally eonployed and regratered

Private apricultimal masketing syeem in the disios Acootifing b the strafepy nf the fovermmend of
Maharashirn, the Flkowing orpanisatinns s recopmisod oo private agricisliimal marketing s iefies in the distriet
and the nearby companics which are aflecting the procuremsent of apricaliseal prosducts

7. nnchuibnn

e st mpncuhorl services m Umpoli slrstise They seem o be flling shori The service e iligies im rural
arean are e eceesible A gricubure haced basimees is besa developed Market places are in & different prariom

Hefrrensry.
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