MORPHOLOGICAL AND ECOLOGICAL STUDIES ON
THE LADY BIRD BEETLE, Cheilomenes sexmaculata Faibr.

(COCCINELLIDAE COLEOPTERA)
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IHNTRODUGCTYION

lady bugs, lady bisde, or the lady bird bustles belong to the
y Cocadneliddes (Caleoptera), The m&w&ty of the spesier sre
predacess on othop mm and altes ard thay fors the mﬁaily
Cosclmailiniss A fow othors are phytopisgous which sompriss the
subfeally Bpilachniome, Tetrabroohynce foros o Third subfaily, the
Hology and babits of wvhich are #@t quits slsar, The pradscacus Serm
heve 8 wide vonge of losest snd mite hosts; ot of which ase infurious
to cultlwnted m’ﬁs, Taking sdventage of this hobit, abtenpts have
boon sade o utilize many of tie species 4n the Lisld of biologyesl
' eaam The duleodustion of the fusbesiisnh ledy bm&, Rodolis
eurdineiss uise was the firet dvasstlc case in the £1sl4 of blolopical
control, Dub for dhe services of thoss basblen, the Zuture of oitwus
industry in meny 8 coubtry would bave presentod o dbe ploture. Derhaps
Jess fazous, Wub Just a8 Saportont, srs the matureliy ceeurriuvg
tosanse wAthout these spesles 4n cur croplands, pest probies
have beun Sor move tubense, Thus %m iﬁaﬂy Gossinelliidon is of
pevsmsust importancs {rom the sirloulturiste? pslnt of view in fts
tuofaid sspects, vis. the benaflcial notiirs on one side axd the fnjurious
nuturs of i ia? t&e m%zaaagm ag:w:is& on tha athere |

apacies,

. Kmyﬁixfthﬁﬂﬂe?mks snﬁingng&niﬁiammﬁma
‘*hs:e shoyt aooounts of the ’biaiegy end bost racge of diffsrsab apecles,
Detstiod bislosy of a fow 2pecies hos boan worked sut by Ayyar (1926,
192557, Bapur (1942, 1@&3}, Pagal and Tratan (1949} asd Treban and
Maihorta (1959}, *:mmf.cﬁ, amﬁﬁ.éa ars thase by Povier (1912},
Fisteher {1928) and Kopur (1348a, 1948b, 194e, 150G), Stulies on
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the mpﬁmgy’ o Gosednollddr in ma;t; ax}& mt%m Lauy m mw,
1669), has worked out the morphelopy of & fow
(1960 nade 'S aw&y of the maie gomitelis of pame
smmn o 'kfm intere 5 mﬁs@ of Goseinoliidy gg@m» ﬁhmn et
, mﬁm ii%a, ms) azsa‘, Singh and. ﬁ_m&h :

| Eia i’gx* 'm'y m,m at‘am*ﬂam hm m gﬁi& o %&m W ,
vasters of the predacsous foma, wilch mey voll Leed to vattor
it ok ﬁmgﬁh Probing ﬂas m:nmw of - Alng ouw ¢

' Dare of tho netwFaidy coourring apeoiss for bialaglos) contral is e
161 vah vagh #oops which han not Tedetved full attantion dn Tadin, -
| Tuffsker end Hehnett %sﬁ} ehowed. in av ‘;,t;m these gmm@m,
thotz veld dsveloped ssardifog mmm, synchsony gm the By,
- onvircment snd soasonsl ectivities. ang ﬁ‘%m shavioral m@m and
ammﬁ@m {;hat m i ghil) emﬁa&mﬁ te raﬁm e my m&tian o
m& to survive aﬁ lnu pm;;r ﬁnm&tina, ahﬁmd f@m %&w mm. PR

| ﬁm* ® viaw t@ w&ﬁ up o o mm-mﬁn o the ﬁm@m@@ml )

; f’, 1l a%za;f of %.':m axmwk norphelogy of %hﬁ gmiby ;mgsa -
Lanores gopmauiata ¥, wich 1a one of U ovmensst

. gpebise ;’%n ?@wﬁh iram, has been *%ﬁwm ‘is:« ey bo- ::@z;&j ﬁm

 agosheony of #he pradstor With ¥a grey sod to sollset fnfomstion

o thd sffect of various weathes faotors 1altvianally on She predabor
and gmy am’i e.lmzv om ﬁw me&at@x my mmtim, mgsﬁaﬁm mﬁin

of this mﬁ.‘a and M:s ey Avbils erao ‘_ vors E. §$M1ﬁﬁﬁ!§t&6§§&ﬁ)

' /f'gaﬁg&&‘ﬁ in tha i’%&&é; hﬁﬂ@mm

a5 vl lad st el
ik 21 Gamgml&iﬁmy o



R%’?I ¥ O0F LITHERATURE

&. Bystefabis Posltion of the Feally Coouiselis

Geosinallidne %ﬁt@emg 1607, & vary lavgs Zunlly in the cxder
Colenpbera ud subordsr Polyrhags was m@;& 1 the superfesily
emagsiﬁaa by Beouon (3941) end esdg (1956). Dub Bruss gt g (1954)
tave placed 16 in amtim! superfamily Colydtotdens. Isas (1960)
ﬁmm& the fandly 4n %hg s&mrfwmy Gucujoldes ond sestion Clavicornia
‘uniler the suborder Polyphagse Two sub fazilies vis. Cocolatil
Epilechnites were recoguised by Lefuoy (1809}, Powler iz@m), Elstamr
(1206} and Besson (1941). Bapuir (1048%) erestod & pew subfesily
Tatvabrachynce with & single ge nus Tetecbrachys. m subLanily
ﬁma&nﬁm mﬁeh somprises tho caynlverous fww coptaline s Gumber
of mma,. wany of vhich are withoub alesy kﬁ:m Loy sﬁmﬁﬁm&%&@m

rsgmscuiats L ¥ balongs to the Lrite Goccinsllind of the

! - 2 , .
X PR leeels S

B, Conersd Characteristics of the Family Cocol

Mie Testlp- Goteinelildes compeiaiog nordy 5,000 speciens have
Y tzz.ﬁa ranze af diwiribution (ima 16680} end are wostiy brightly aﬁw
and spotited Tndacts vilth convex bodles, Tha chosasteristis festores of
the fusily ave the four segsented tarel with the third Segment conosaled
in the éaep&y ﬂmm Becond ségment, exeopt for the subiamily

hytiae (E&gﬁ:’; 16488) m =11 the fouy sspunks of the taraus
mm&lﬁﬂa&a@a ?%m Msﬁmmﬁam a4 the bumse, Last
sezwant of the zsmﬁlwy palpl ere saouriforn and the entemise usually
14 segmontel ith & terninal slub,




Iarvaa with their body usually sstite; maniibies sickie
shaped. vith malor bases {exosmpt 4n %Mﬁms); lege vithout e
z{iimm‘ﬁ tarsus, Pupae exxrate, usually conspleususly coloured and
sttached by thir cendal extremity ta the mubstrate.

Gs Slge wnd Shape

The neabors of the faatiy Gecelnolitdes ave omall to medium
~eizad (rarely sxcéeding 6 ma, iu length, Subrawanisw, 198), oval,
convex and ventrally flattensd Destles with the head ptialiy

onoesled bamsth the proustui,  Scee cst the -:w;ﬂ !?@@l@i‘ BPE -
' 3 211, '  ‘: mﬁmsﬁm vhich seasires iiz.-lss .
‘ thg Qqeriem Hathoru ' g W Gma;u mnm'inz 1518 .y while
19 l&rgs&t apacian sre m mkiata (Ldna.) of Buvepe wth
-9 . and Apigodomnis Silatate (Feb.) with 3 1.2 . a0 Synonysha
- uwﬂa Thunberg. with 15,8 2o %ﬂﬂz of hwth;m Asin m& %Eahyasia‘

- Gmlmr 2ad Ealeur vurictien

. The iady bird beetles are often bLrightly coloured and are
regarkabis o8 the Wide Tasge of colour wariation viich they exhibite
Bif€erent shades of hiae&c,‘ cééﬁsé,' w'mw are coscon bub the
mmm ﬁmwr, aspeoisliy in moet comuon spycies is yeliow vith
characteristic spots or limes (Subrawaniaw, 1828). Cbejlowshey
TR AT rmxkabi& 1a exhibiting colour veriations us,tmn -
the speslan. ‘i’yp&m&y mh a&ﬂm @arriu i:hrac chevron ilke
zarkings es well as & black iiue oa the. enal margin. Subramenias (1928)
and-Kapur (1939) ;npo_rmd_thma sein typss of oodkour mﬁaﬁim 4n the
sbove spsales, Takshpal (1951) cbmerved that the elytrel spots devslop



¢
i .

grodusily ;m:» 2& bours of emergense and the full conplisant of

- golouration 18 socoaplished 1n ten hours. This gradual davelopment
of aaa.mtzm vas poted by msgmw ﬁm) in E&&gm

dfstig K’iﬂg’. Varme (1554) recorded nige WM gmﬂis of eolour
yxﬁm betusen Cocoinelly wmm DLinne end its vardiety

0. ESplempungtaty Idon. var. divaricsta. sl snd Mendel (1958)
ﬁb!m %at orase %maamg batusss agsc&as lead to colour variation

tod mh mexw, Effact of
isgate (Goee.) has bosn

reportad b;r mmr ﬁzm).

&ﬁ. ﬂ&mm% an& %mwam

- Phig mxk zwﬁa’ %:mhmm is melm&wly phybeyhagm,

T e

s%aaki;sg mu.y Gacmztam and Ealmmm plants mﬂ thar are
ususlly found on the Host plants f3aelf, % meabens ave o tan
in mmm {Em&g, iﬁ%)e Oze of the trapisxa:i. Epeties common iu
] ' pinm, 1928).

vl ‘_j the ﬁiﬁl% ard habits af the
ily Totpluic aciynas,. Moo Eebitat in vhich tha merbers vere found
vary aansﬁﬁww m ;mw kave hean rwm’i@& under aﬁma* dried moss,
unday the hﬁ& of trees and in soil, Tetrgbrachye pobuibs and
W hm bmm mmind frm ﬂarth Indls (Eaxm, 1948).

'ﬁm- msshem aﬁ' the mub 1"«&1? Gaaz&mii&:ana, vith the i
* exception of ths fungivoreud: Psymamz, are melmmy freasum
both 1n the aduit end larvel stages {Imn, 1@6@) asd. have 8 m;m wide
ddstribution, Further t!z@y m-m besn mamiaa fron 1ov phm upto



the high mountaine. As reparted by Beeson (1941) Mot yariedats
(Goasa) vere found in the Nimalayan ranges upto 10,000'. Rso gt gl
(1656) recerded Ghilncorys pleritus (Fabrictus) from bigh altitudes
of 4,000 = 5,000" in South Indise Gocolnells distincts is fount 4n
associaticn uith snts (Imes, 1960),

m:m-mémm.mmmmmﬂhum
recorded fran vericus parts ol Horth and South India and as obesrved
by Subrassniss (1933), 1t 4w the most widaly distrituted spscies in
South India. Flaces recorded in Indle include Seber, Caloutts, Dalca
Dun (Stebbing, 1903, 1914) Orinse (Eapme, 19¢0) Funjedb (Rehman, 1941)
Fau Dolbd (Prutht, 1042), Ranpur (Shargs, 1948) Dombay (Pegal end |
Trehen, 1549) cnd various locslities in South Toida {Subresenies, 128,
Puttarudrish and Channabessvanna, 195%5). It hus bean recordsd elso
from Philippines (Otanes and Putes, 1655) and U.0.A. (Thompscn, 2943).

F. Food Eabits

Tae £ood habite of Tetrabrachynes ars wnimown. Ag glready
nntamthoﬂmhdmzmmmmm,sndjngmmm
spacies of grasn nplents, Tos subfemily Coceinzliines consists of the
predsceis forme praying upan'miazs erthropods especially inescts.
mmu&mhywmmmmmmm Ths food
habits of ooly the Cooccinallines ave revieusd lLiorg.

(1) mm:

Sebdlder and Schutlder (1928) and Paldu? (1953) quoted by
Nagen (1062) ore of opinlon that sase dsgree of specificity for
certain prey groups existed et the Cocoinelldd tridal level., Thus
liyperasping fead mostliy on Cocolds, Hippodaming on Aphids and



Psylicborini oo fungi (ii'mn. 1962).

 Brusus Bpp. e Mmmmm R
| The httar Ezas bam r«n;m'&ad to tsﬂd o mﬁ.@m species of aphids
(Bagel and Trehan, 1948), Citrus poyila (Hussasn and Hath, 1037),
Sugaroans vhtte fly, Alsurolobus berolensis Vesk. (Kspur, 1940)
Evcllia perpueills (Gehmer, 1941) and on scales and uuly bugs on

Bango csmm, 1548).

Among ths prey speaies, the verious mexbers of the order |

- Hesipters stand first, Soiloved by rare records of lepidapters snd
CGolsoptera. = Kanirvo (1507) repurted that, the lervas of Autoprashe
EABDN (ﬁmm-mmm-u) wors scten by the Cocolnsllld, Anatis
sealisty (Uinns)s  Alfaro (1945) cbsseved Qocotnelis pestgmmunctats
destroylug the egge of Lepkinoterss decomlinssta Say. (Chrywonelidage
Colsopters).  The genus Stethorus feed mednly on wites {Rapur,. 1849).
?whamxhiéaanatnuﬁmﬁxmawmun.&snﬁ):wpmﬁaﬁimakﬁgggggug
paupsreulus Kelse, fead on Sovghum ﬁi‘kﬁ, WM m g

In loteresting case of the adults of Syociowie flavirss fesding on the
“ corpaes of smallDiptare attrasted to lig&ﬁ in Msem:* vas reported
by mmma {1841a). |

{14) ;

The ledy bird bestise and ﬁm.r larves attack all stages of its
prey suck as egge, isrvae, nyaphs, Pipes and aénlts (Bmtm,lw).
The young awzﬁm&m darves ut:zaliy plercs nnd suck the contents fron
thair PTOYe zatm- laxrvae donla;, in ldditlﬂn, 8 chaving aotion and

the vhole proy m.y b .ocogumed or the hsaviiy :mmt&n& paris may Lo
oLt behind ss observed by Expur (1942) in the cese of Adonis warissets.



ﬁi.lmb‘{i-.;‘lﬁ(ﬁﬁ?w) Aesorited the wode of foeding of the larws of Bullus
ispmesy (Mols.).  he grubs after sucking ths contante of the sgge of
the aphid for soas tine, ajsct & £luid fram 1ts gub Snbo the ezg ese
and suck np the eamtonts agsin, This proceas of Tegurgitetion and
sﬁgk?mg back iz pepsatod until the whole content of thw egg is digested
and abscrbed, Extrs oal digestion cocurs in Sompue (Devidesn, 1934,
Kapur, 1843), Stathorus (Fleshner, 15%0; Collyer, 10585 Putsen, 1955)
and Rrae (Kspar, 1942). o |

The afults of Adogle yariemts (Dosss.) nibbis through the body
wall sating the Anner eantents Bit by bit and the hesvily selerctised
parts are 1sft behind (Rapur, 1042),

. The Gocelnelifds vary iu their feoding capusities both in the
adult and arval stages. According to iefroy (1909) the total ccammpbion
of ephide by e single larva of Cheilonenes sexmgsulats ¥, durisg it
1i%e time &8s 2,400 shile Bagal an? Trohan (1948) found ﬁ to be 503 for
Gheilonenas and 420 for Cogeloalin sevbimwimests Sinn, Adwlts, howsver,
are haavy Cseders. Yaximum nusbar of aphids coosuzed by & palr of
Ehelliomenss gulsta F. vas 16,521 and that of Cocolnelly septemnuncats
" ¥, van 22,574 durlag thelr 1ifw time vith en avarage of 60.64 and 108,29
sphide/sduit/day (Sagal and Trahan, 1948},

(iv) Capnibelises

Most specier of Cocoineliids, both as adulie snd Larvae, exhibid
a tendency to fesd on the agge end lervas of its own epeciss, Camoibslism
hee besa reportad to ocour 4n various spacies of imdy birde (Stebbing,



1908 lafroy, 1809; Davidsen, 1924; Kapar, 1043 Plesahner, 19503
 Bankm, 1965, 1060). Putman (1955) fousd thet camaibalism 48 2ot sn
Iaportunt aad reguler hebtt vith Shathorus. ginetlites Velses aw 3%
~ becomss oxtensive only vhen the prey is scarce. Canndbaiistis oiuits
mmmuﬁmmam& wmamrtﬁagm; 1982). The sige of
vﬁﬁa age mm, the ﬁﬁffsmztm hatahing anrng the agga of ﬁ%& dane.
b&teh, mﬁ ‘féhl mmm agga ;mmxa ars a:u. fwbm conduetvae fop
 emm eazmxbam §Eam, 1055, 1956). agen (x%sz) has stated that the
 aturs of sgg deposition, i.e. ﬁﬁhaer as:zgly or in b&tghaa Absels 13 '
anothap Sactor mw, snd in most specien of Chidoonpind, Soying
‘mé W&&i vhich lay ﬁwir sggra a&n@y nmi Mﬁéen, L mibﬂim
ie raze i‘é”lasehmr, 19505 end &m, 3358)4

e hii’# Em:m;r “tuéiea
. (33 mgs ' |
. 2 , s gesmgnicts ¥, usualls aam Bl ﬁ:iﬁ?ﬁ
.'asftar mwgaﬁea m’i ﬁx*a% z&m&ﬁi@& %@f 3.;3,31: n@m ko0 !zmm i?ﬁﬁi
“sad Treha, iﬁaﬁ@* Ysbing autliives ﬁﬁuaﬁ? ot froqusnt tntorva
) _famg tho ﬁay. mwémg t2 Hodnusil €1~m} mms of

%}ﬂm mﬂ& ;

Mwm@ﬁ%i&n pind «zmg@g fﬁm m %j,_@ éags. ?gg; are

" often 1834 in ba%sz%m of tus or thres rm on tﬁa méarma,m of the
%‘,:.amm {;@agal & ?t&imx,; iﬁiﬁ), andl are i moss aasaa n::gmﬁ But
lse?s 168 ogen slngly 3n an mpty emm a%zm.'

_ Sppddictur destyusior ﬁigm {i’aylw, 1955} and ,____m -
g_mmm.zwmmgga antheha&y&%m wmmx%u%ef




AL VU

the Jomrws (Fibspernid, 194ia).

: ‘Gizuean €1915) 3 bis sty of aghidetonding ©
fomd that, wndsr optimn 'maxm, the dsposition of opge takes
g&&a&e daily ﬁ&sﬂng 8 pariad mmhg from spproxinately twa veskn
aﬁw oNergencs m%i& deuthe

2idy yaliow, @ig&r shaped sad at%ﬁ o and
i?ﬁawmm&% “%s;}imgw § erenan A ,.

Tue lnwibatioa poried of tha egs verles scasidevebiy fo
diffarant spoaisne 3% alov degends on the aesssn {Bag
- 18493 Ths eges of {hellonsuee Furasiis

s ¥, hatoh in abost buo o

forir days ﬁsg&nﬁszzg WP mac weathap mmim, the time teing lougsr

ﬁwzag gald sentha, (Bagaz & cmam, 3849). A long period of 20 daye
hae besn mmm‘fm Hasachi] BECRL
Hninovte, 1255},

s derlag winkar {Toshan &

) mw

te apgs of Shellousnes saxegoul

ndake P bateh by s warbissl M’:‘s

at $ts fros and, - Bofove %‘t@%}i&@g tha egg &i&aw it original yellow

a&m axﬁ turn yoliswish smm. Tae grubs reot over the sgp shells

and mmmi?ma movements afler chout thrse to sl bhours fﬁﬁﬁwmim,

| 1928; Bagel & Trebon, 1049). in Adonis wactsmate (Cosse.) the esce
hateh by ix“ag‘w gracke in tho subapical reglon (Rspur, 1043}




(v).ﬁms., e

Taery &9 S dapved mwtars ln n
(egroy, 1009; Fodawall, 1941; Baged &% ':mzm;n, :t.%} a8 in othep
Uoseinailide (Towag, 1960}, Tie Quration of the larval stage vaxies
ecmmmiy vith the apeeies end samn. Bagel & Trahsn (mw)

. observed thut thie extezds four to Iiftm deys in .Wﬁ
Mé&& #o  Longer periods rwgmg upto 20 da:m have M&a
eapamd bz,r Tre&zan & Mulhorte (1958) in the e&sa off Hanoghiing

‘Phn 448%srent. :lzméam vary 1ittie except fov the golcuration
and size of the bady. ’i'hsy ave usunlly aia'b. oF hlaeck ealmvﬁ, -aften
spotted with yanaw ar uhi%m Body is uﬂmlur besat wiﬁh aplnas and
tubsrcies. In gezzgra li.ka mm _mm wm:. this

o sp&nua are mt&ng and the ﬂhm body e covarad with n \mm £iacalont
o sacrctiea (vamy, 15993 %&hrmyax, 19235 Iiu, w980},

(vi} Pupge

kx;en abw& tﬁ puga.ta, the gmba umally saammd thmalﬁu ]
by ﬁ%m wzﬁm mm«ay whiah is a:htaehe& by means at & ncmtim o
plants ar othor abfecte. Tue pupas are naked wid usurlly eonsplouously
coloursd um, m}. mm (:wss) chwarved the formstlén of
8 mm of ‘sosacn composed of silk fi.lmntx bym;ﬁg invaxas (m;,)a
ﬁaxmaimer aurmméadbsr%ﬁa mzm&mu in
W%&& zlug- (E‘i‘h:gam.id, 1%!&} or the oxuvine wsy
be ;x:shoa baak 'ba -htsa mcal uxtnmﬁ.ty as in m W ~
(Fitegerald, 1941a). The mgaa. poried varies with spectes and

wamﬁu and in Chalicusass WE‘. it ra;gu Leom threo m aia: :




days, the period being lonper 1u cold seascos {Bagal & Treban,
1@5&9}. amﬁw@ma@wﬂmmm@mmmm - 4
Euidogorus w&m Klvg, mtmma, 2941k},

(m-m, ma} and five to eight weeks for Mﬁ gha
(Eﬁl@&rﬁd, Wﬂbh The adult Iife pericd in § X .
ssomailaty Fe Wn&ﬁmmmmamumm&h!
Bugal and Trehun (1949} and they found that feneles vhen wpt tl.mp
iived for x relstively looger period, The paricd nay b lmgar in
¢ald season (Kspur, 2.%}; ‘Suxen sre *qually w;gmwmtaﬂ in Ghgdono
-qw Kluge and S+ wabidbergy Mule, (Fitageraid, 1941b) while,
foarien outmumber males uith » wex ratio of 4 4510 Adonls o
vavisgste (Cosas.) (Kapur, 1942), In (hallonsoas saganiu
&ifa, the femaies nlxa:l outouabsr mules with & Rex ratio of nmm
aatsly 50 1 41 a8 abssrvod by Bagel and Trehen (1940). ~Besson (1941)
- - nentloned. that %s‘:mﬂ is & range of ong to 11 gensretions ancuzily in
- the c«xmmuia; :af ﬁu upnmk asd troplesi regions, Osheeally
the troploal speciss ave multivoltine (Hagan, 1882).  Begel wmd
Trohan (1645) estizatad that ggw poxmaguista ¥, and
.»Qa“f" % ,mﬁ“‘f jatate Ly pess theough nesrly 20 generstions
siurlag the ezm'ia af an ym.

{w1rd4) zmzx- ,
Tho uunbar of ‘ogge dapesitod by & fewale durisg its 1ife eycle
varias with the species and eaviromsental Lactore. Lov fecundity bas



rted 13 g@e&w dike Soymnus nybeg Cassy, (Devideon, 1824)
whers, a fexaie lays about § 1 sggs on sh avesags, Euliys inceyus
(Mulle.) days ebout 80-100 egas mocording to Deluceht {1955). High
feoundity tas bemn recorded for Challomenes ssymsoulste ¥, and
Gocofnslls sartempunctate Limn, by Boghl & Trehan (1549). The
maxisum nwiber of -ggs lsid by a female of the former species is
2,884 13 tuo nonths and nine dys whils, the letter spacios lays
about 5,765 egge in tus months and 21 dan '

Many gogcinelliids in the %t,mg&raé@ sone hibarnate as adults,
but the inbensity of tholr dorsancy varies interspaciflesily (Fagen,
1862), Tho subtrapical or twopioel muitivoltine spscies, S.g.

Hodolis eardingides (Huhmh.), ancordisg to Cresssen mﬁ Punestre (1956}
~ and Bodenheimer {1932} 83 quoted by Hagen (1962), ave vetarded in
ﬁwﬂmﬁt and mpraﬁactim during afid wintsr eandiﬁ,m ana san be )
- killed by severs winters, The adults of Stethoruy Apetiilue Welse,
hibornats 4n the gotl (Putma; ‘1985) vheress those of Pullus fmowsys
(Muls.) do 0 in the arovices of the bark of traes for aw eng as sbout
six months (Dsluochi, iﬁ&sj}a ‘Though hibermation usuedlly takes ploce

in the adult stage (ﬁ@émmm, 1973) Zoklup imvexus (Muls.) over-
winter in the agg aﬁaga as well os alults {m:;c&i, 1955) and

. Hxperasois intarsids %nglaam. aceording to Mcksngle (1352) os queted
by iagen {1962) oy do 82 in the pupal as well a3 adult stages in
Californin. In Nortl indla, Kapur (1842) veported that Sgramg
quadeiliung ﬁé@‘m. Bibornates &nﬂn@ the amthe of Jemusry and
Februsry vhils in the poderats climste of South Iadie cverwintering

ie not aommon (Subreseniam, 1928).
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&, 2o8t8vation

ﬁmg&ﬂ(ﬁm obsarved that the adults ergw.m
mmsm&mammWMmmwzma
the leaves of a Lanvan dres in Cojubatore in muar during 1962-55,
_%vﬁn&%afﬁm&m&gmmmm £+ eniifornioy and
- Hipvolents qulnoueignet mmmwummmmm
: zsama extends 0 nsarly 100 days (Hagen, 1982), The sstivation
_amm to Hagen (1582) 19 ot shligatory,

Ja Aggregatisn

owmse ths mt mm&m ;ﬁmm f*.ha ﬁe:mmuidn

. iéi'wz’)i' ﬁ&ﬁ Mm%zm of “aeengaﬁsm* iﬂam i@&ﬂ} mr ¥Mgns

_uzﬂlsy* (Rnywe,, 33483. Tae s«mremm mis%ﬂ :‘m tha aﬁm
| of derge nuaber of adult W‘B; usam.y on ;mmm obiests such s
mountaln peake . &aay, 1939) or upon trees (Maihorty und Keishnaswamy,
1650; Kotekar, 1959) oF aa rooky wtratas {roulids, 1535), which bes
| bnn rafmaa o as "Hmaatatia agEregetions’ by Tegan {1%33.. In
| ;rwmmmmmhmmmm tamug:ﬁainm
.samtm, ﬁaehmm&hagrmm ﬁmbuas affmm, s
= s been dbasxved by Kapur (1964) in tim case of w
| BAnguadei s sta. Hageu {1983) eau.-a this type 28 "Chimatotactic
"améga%taa@” Sm of the daportans em &mmntsea of
sggregating spasies sccording to Hagen (1962) are thcir msmﬂm
a&&mmm;&n my:wmmfmhiéﬁ, the Jeng
period of dormeony or dlupauns exhibited and the weting at t;hg ApLre-
| getion sites ﬂhﬁtﬁy mgm or after the bwblu disporas; The
', dorsanoy con b edther hibuxm’é&w o mstiu%:lm. L (1945)
cbrerved that’ the. sgeveguting beaties do not fewd, lay inm and glose
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- %agﬁ%izw and vhen dleturbed move a litide but raraly take o flight.

| m am and elm:-aater of m Manb&aga are varied. The

| amrai‘bm&mwﬁmmWWM%mmsﬂ

ﬁ 1) W Fabw, was igm to m assording o L {1249)
'&wgass'a grop at Srdlechan hisquadrirmetats socording to Kagur (1854)
was 4 Long 2}' wide and a? -4 éﬂﬁg. ﬁagéa (1962} #tated that a

. lovge egeragstion amm of woout, 600 ga.’&;lm of bostlen with
 abowt 70,000 bostlen par galion,

The a&mﬂmﬁm of this phmmy;w in not yebt clearly
undorstosl. liagon {1962) fovours ths. view of Poultes (1984, 1088)

- that ggerepatlony aid foresd basicdlly for Brisging the weses together
which aighh huve %:»emfs geparatad dus bo the searalding fur thelr
sphomaral FreYe ?ﬁ@%?aw ather foctors such as Liborsaticn (Fealten,
1924} or searah £or sonitallo Semporature conditlons {Malhorin and

1858} z‘azsf aloo be dnvadved. The lavgar $ribes thet ave

not rapresentad %»:f %ﬁ@m@s thet spererste vy B¥porsssind, Sewmmind, ‘

§ (with the ezcepiion of B m gabogionatus
‘ {EWQQ 1e82),

K. I}xamrm axxﬁ% %ﬁmﬁim

Y

'ﬁaem ars m &agf%@ of novsuent By oduld Joesinelidds from
ﬁ&gﬁ&; ﬂgm, Amw ﬁl@&‘gﬁ fron o

ane vt of & £leld %o another pard

35 search of fasd 4n owtended aigratory flights into differont habilate
whers agpregations ave ususdly fovmed {Hagenm, 1082). MWigmatory .
£filghte cocording to Jarnes {1942) may cocur Uitk Sho Wind (Hagen, 1982}
hila Mo |
migration mey 2lso ooy ogainst pentle winds. Disperacl seeurs upen

rinor {1534), mobed by the provicus author, his dbserved Yhat
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ths teraination of dormaney in aggrepstiomal sites., Hagsa (1583)
sapirted thot Sippodanis sopvermgns exhibits "remigratice¥ in the
wange, thot they retuwn back to the origingl hobitats efter migration.

%, Defence Hschanisas

The voddish eolour dleplayed by most esoninsliid cdults s
eppovantly appssamatic in funetlcn acting o8 2 veenlsy colonvatian
(Hagon, 1962), aawmw to Polson snd Yardle (1938) the 4Miw
Liewoursd laly m«m s okl mmm%&% Taminity fron bivds,

W and mm, ehm éis‘m?m, aleat a&m ﬁr@gy of &

Jor sem%iw foos fegoro-tibiel arbiculations wideh ie oolied
roflsx Yiaxding, T Jigstd has gn ember eolad and very -&Sf@lﬁva
odour with bitter quinine tasta (Vaolndoo, 1918),  This yalew f2utd
tge teen repovied &fs sxnde ﬁm the inter egnantal parss om the by
of the gube &%ﬁw, 1983} The zmw mmm sacordion o
Heledoo (1848) Lo *’h&*‘ of probsetion and it may sleo earva as o meuns
for individual ond sswml, recopoitien.  Pradban. (zm} balieves that
“the oryptonspbridisl etase of the malpighisn tubes fn Gmgﬁm&lﬁg}g @a |
strongiy oiFFalated uith the wxbra asnswaption of ustor dus bo the

W, Neturel eneslus =
Adults, gruds and puges of Cocolnellidas have bees reparted to
ba Wﬁ.ﬁm by @rﬁiﬁ hgmneg&ww worasiien, But zmiy* vayy faw .

pradators haye ‘Em&z‘ noticsd, Pruthi (mm mma £us ces
§ : o tha W

of & Q};ﬁ&iﬁ?@ of Tekpastionue {(Buleph
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slicssnes gemamuiats Fo  Subramantun (1950) recorded
uiadus (Dadsan,) (Smoyrtides-Spmsmoptora) a8 a parssite
SEL2 » : ,,'.?? in ‘ﬁ&f:@%ﬂ; Puttarudriah
il b 13955) ﬁ.ma noted Homalobylug 8p. Tetrastidpms epe
apd an mﬁsﬁs@m mm& mim attwking m Mg of

sope yufilateis Buen, Eﬁh@%@pﬁm»&mﬁ%&m}
’_ ;' g predagsous on the sges of Stathorus
T s, ﬁam. 4n meam by Fut&an 11@553‘ E&am (3@55} raported
iﬁym mm: &a food of mwmm in Hontans

;ﬁ* ﬁiﬁ%ﬁi&%&& Gontrol and ﬁéﬂﬁiﬂ%&i&&ﬁ

Tas mﬂazatm}:rm @@a&:ﬁmﬂi&g Thsve phyaé L h}.}ﬁﬂﬂﬁt role in -
s davalopesst of bielogloal coabrol of arcp poste, < The dntealustion
 of the vadeids mm, Bade gardinaiie Hals, was %iza £ivat dramatic
“cans of ma;iagam sontrol aud the mothod of mass-culturing unl
pardodieally mmmg @ patyral aw begsn “itix the mealy bug
4. Diffsrend spacies of Cosolnsilids have besn

distroyer, ﬂ.;ﬁ:v& #; %:é,r
used i wauy zm*&s 4 the world including Indis, to eontral parilculer -
seop peats. o D | B | , .

18 Huls, wos introduced




N of this sg;emn imsg@_, 3@5&}; - .i
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into California €6 cobtral the cottony cushiss soale, Toarye rurchasd
Masik, and the pest van brought uoder eontech in 18 monthe (Jusstman,
1936), According b Metoed? asd Fiint (1989) the bostle bas
subsequantly besn dntroduced into 40 different countrdes and got
sstablished 1n ab lanst 52 countries giving offeative chsek %o the

- goule. ’

‘ Czyotolaswus soutrongiect Hules, snother Australian bestle
~ bas been Sntraducsd dnto Caldfornta and other countries for the
cantrol of the Cltrus maaly bug, Pequicsoscus gited (Hetoslt and

Fitah, zm}* | |

%aylar mss} and ?&%:gamld {.3.%) ﬁmﬁﬁ& the sucsassful
intraluction of mﬁm Cosoinslidds &r the ﬂm& of Cooolds on
sgesut in FijL and W ﬁﬁpmmys

‘ m&tma and Mmt in 1820 to contral the flutsd socle, Jesrve
| puBciagl Maske on wabtis tross i Nilgiets, Thy past ves brought
- ynder ﬁm in o short t:{w %m& fleved up agsin in 1941 wien agts
- byeeding of mmme@a resunsd (Ras snd Ohwitan, 1944}

An ﬁ’ﬁ%ﬁﬁgﬁ% sads in @@&a&aﬁm in 1933&5 fuﬁsﬁ to give
spectacuiay results with Ehidoeorus mm in the quntrel of
gw@i&s on emﬁ mﬁ wgqtahhﬂ beimas of ﬁm m breeding power

N

Qe m'mm&'my ?iahﬁm%p

Btudles é@ﬁgﬁa& to throw Jight. u};a& the fundansntel natucs
of tha pradatorspray tnteraction in perticular sud the Antersction
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of this coeagtion with other important parsmeters of the population
changss euch es westhor, food ates have becu made by saversk workers
(Smith, 1935; Thonpson, 10895 Debach ond Smith, 19433 Debech, 1958;
Hokdlng, 1969)s

Hufskey and Koonett (1958) mudo & study of the role of
prodation wier field conlitiong for the eontyol of @za mlsm
ﬂﬁ% lareoenus pediddug

brobdodrogus Spy  They cane o
the conclusion that the predatoc<prey aﬁc&l&uﬁiﬂaﬁ at iesst in soms
natural biologicel aystems, ia not self sxtorminedting.  Sustained

' acgzﬁls.hmm% woiy dov dsnsities sesmed %o than as a privery
cheracteriatio of gyclamsn mitef/prodator imbermotion.” ALd populations -
oven 4 under domirent contead by & predater, beve gariain lew levsls

. of dacaity vepvesanting sesurlty frca pradation which are sssoeloted
dn one wey or other uith highly protactive refuges ood apose moverags
d4ffieultion at low gray densities by the gredutors

Debech (1038} stated that weather feetors ars segulstary in
pebure and that its affech is obtalned through ibs Loberastion with
mmmmmw whare of nobursl onasies may mgmm fasset
populations at low levels owsn If all othey fuctors ave axseptiomlly
conduciva for ths incrass. |

Bufskes (1958) stated that in ous local ofes the predutor-prey




&D
)

Folation may be mmmwmlmﬁmvmwmmﬁm
#rsa &b may be 1o & lauebricaliy @Wtﬁ @hmue* Ton aosplsgity
of disporasl aod the general ability of the pray specles to
the perded of

ropopulate after o sovers predatics detevain
| osclliations,

Piekacs st g1 (1559) nade & study of the spotted sifeifs
aphid, Therioa piats (Buckban) and 1ts natural cnewies in
Californis. The suthors found that the Coccindliid popilation 1s
posltively correlated vith the aphid population, Tataen (1958)
realisad the sane velstionsbip with Stetherus punedbld
end 488 prey. Put Baxks (1955) from an eceloglezk study of
Cooutnelilde sssoclated with Aphls fnciae ODoop. eonciuded that
~ the populatiane of pradators gppevently varied indupandently of
" thoss of the aphide and the sbunisnce of Coscinalilde depend on
the proximity to other alternate hoste hurbouring ledy birds and
othor sugh fastors. Accarding to Hagsn {1062) Cosccinslilds
that attack more «ew‘lcéa sadentary. my lmh a8 sosis Inseats and
moely bugs usually Giaplay eloss synchrony with their prey.
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MATERIALS AND MEBETHODS
A+ Presarvation and Momnbing Tochnlgues
The testlen used in this luvestigetion wre colioched Svom
i%he £3914 ez thoy veve svallobie in pilenty in sost pavk of the
2 acukats HeB. & K. dofested with Avhis

crageivors K. The larvae, pupes end adulds vore pressrved in

s ﬁ”‘tﬁ?’ 'h;%aa m;aas @tmctms, tha sg&a&m were firmt
 batied in 108 800 Cor 10 winutes, vhich diesolves all fatty eod

misle tissues, Fupther the botling ves helpful in rendaving the
benvily sclarotised paris ﬁ&x&b&a o & cortaln mm The amaimm
after washing w&ﬁz diatiiied wntor to remove m ﬁf‘fﬁ, wers tranafsrred
o disedel &w&&a' 5@&6 and the remaining KU was pressed sut by using
a bent nsodis. *i*&m %%mmmﬁ strugturas, mﬁg panitelis, vare

| uﬁniaﬁﬁ uith acid Msm; by kespdng 4n 4% Sor 13 Bourss  Exosss
gtain. wae vehoved b? imhing uith glacial seabic ecid and the spaciuens
w’% aleavad In mm éﬁiﬁm and aounted in eh&aml g,

?s study the wing vanatlon, tha Biad %ngﬁ seve soparated
i’rm ﬁrash ggﬁ:ﬁma and mounted in glyeorine,

. Po whudy the ﬂm.‘fﬁéiﬁg;gﬁt%m, the folded wings were
renoved garefully from the body, teldug care not to distuib the
foiddnge. In fash the falding retained the originsk pattern for &
very long time, A akeboh ues mode showing the falded wing es such.

Then the folde wave opsnsd one by ons in the urder of suscsssicn
and tho sctual idnes sod aress af fmmam Joestod with reference

4
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- Taw éiam%im were am mﬂm Y aﬁsmaam b&ﬁm
Ax‘n&wmm mﬁ a&i the Sigurss wers &rxmﬂﬁh “the aid of a cunera
mm« wpanty were asds m}; & oalibratsd wﬁm nloronstar.

Wm&t %&ni@m

%im g?m};s vend for the ;mmﬁ study ware. ﬁ%tnimﬁ fxﬁm t?m -
, lﬁhmm xam A rectongaler ginoy cage l?latef ?tX, ?ig‘ 9 B
with encugh pravision fm- gosd aoratin wue used g8 mmsiﬁ&
»‘ e‘!zaabarc m: eagsa m g;wa& fmr a ﬁngis af watar with & cm}bma
in izat%&wa ﬁm&gb & imh in m cantoa of the caxdbosyd, the out
@xﬁ uf tw twm portisn of & branch of Gidrie L& iufented viﬁh
{5 caregcivers K, was dossrbid and koph dipped 1n the water,
’E%zi; wmmmﬁ mﬁ uy im turglddty of the leswes aud stom zﬁm
s:!; .iag@% 3 ﬁ&yg %:g;:;& wary M 4ald on %}m isiven, - Bub cccasionally

o so5a ’!mma ware ound 4o ovipasit Mgﬁwly over the surfass of -

. the gz.ass. Fhe agar wesm a;‘;.,;’

5 e

'lgﬁa@ mﬁ imgst m mﬁr&a@m for

o hatchinge

b@zkh pnds ooonsd m% Ead @?&t’ %ﬁ?" ﬁaﬁz @&%ﬁ Hory é.azzm% gugcsrsiide

b defist 68 Gilzeigidie tatented wifh Agie spacolvers wes &

‘inside gw»z % uih ation sush sttacksd fo tha 44p OF the Lebs £ patiolse
Lig uas Ty f:%ﬁes grobs ey tranalerred 3o theue

szages. i‘%}& &%smg %z:a @mrﬁ msry daye For pmsue veoving 8 o
" & gruss mz*a put in tes tubse’

s ?mﬂ%ar«?my ﬁ&&aﬁmiﬂg of W 343

il /";?f? ard

m JR T — condusted in the flelds of
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h%m&yﬁ. fard stbached to the Agriculturel Oollegs & Hesegseh Instidute,
%m@z@#&s The gonoral pogulation trends of both the predator end
the gﬁg were assessed by taking waally mtﬁ for a period of 48
weaks from M-&ﬁeﬁ 0 2811083, The counts usve *ba&m in the
moring betvoss 8 A.df. = © A, on all Saturdsyse

?ize mﬂmnm pl@‘b gﬂ:@@%m of 3& %&i&iﬁmﬁ phntsﬁ of
Beavdy aqm “ge aﬁ:ﬁ size, planted lu thres rows. Dach wark's
abservations Were taken on alx plants, sslectod ab randon by the ule
of :msaem ma‘bsm. Une ench plent Pour branches wore salechad |
b wndom, s o sach of the four sides, ah & Hetent bstubss 4V<gt,
The %&ﬁaﬁim of ths brenchss use dons at z‘&mﬁm t&kzmg wre o
avold any &%mm im*ﬁm of ouly iﬁﬁmﬁﬁ bracches. The m&
aves takun fop dbesevatios consisted of the €armival zmmﬁ ﬁmder
%.aam and the maxt 2ight older leaves, as tha aph&ﬁ :Szzfastatim itu
fmﬁ to amwuﬁr&ta on this mgim caly.

(14} Qaunting of Chaliowenes gasmaguints

tm; o

af the popdlstion. The wate wethod with wuitable modifications was
. adopbed and vor Soudnd to give beblay romulbs, .



Tos infestation of aphide m groupsd into five arbitrary
. alesnes based o the futensity of attask as foliowes

(2) Zaro (o) Whers theve wss ma;iﬂé wesstit,
(b) Very gt (V) Wuars thers wse oo aphld to a
| anali colany of mose weattersd
individusle confined to the yoamg
| Sander isaves.

{e) Daght (L) ‘ Whare thers vore swveral aphid
solonten prasont on the stem end
danvas and aot conlined to the arows
, (a) Radtum (¥) Aphide prossnt dn large mmbers not

in regogaisatile colonies, kot diffuse

and iatesting s largs proporticn of
 the sten and lsaves.

(o) Husvy (8) Aphid present 46 very iavge rumbers,
a vary danse, infesting il ths leaves
&nd stomy the wbtem ususlly biaek with
aphlds,

ihen wny dfficulty urose in deciding the apwopriste
ciass, the rule addpled we to uss the higher of ths two probable
catogaries &8 L4 was bellaved that the tendency would te to
ondergstinate than to oversstimsts the musbors, ‘The selection of
plants and Lranches st sandos, eid the chservations ou o large
musoer of somples, a3 24, avolded all srrors thet might erecp in




dus to the bBlassml dbwarvations,

The asxtimated mumber of aphids for sach clas
by cousting sevan sesples reprasenting ssch and £inding the aversge
of %e |

‘These sanlos wers ploksd up frdw the 1614 cavefully
. withowt awising any disturbanos o the sphtd colanies and keph
séaled in individusl ksbalied bothles coataining 956 siedhol and
the counting wes dons latsr,

Before counbing sach vamplé, the aphide wars dielodsed
from the jssves and shen by slow egim%im of 4t In ﬁ&g asloechal
and with %hsmaf&&mh- Fm‘masw;% wz&&ﬁmg%m
Mﬁgﬁo@hﬂ@, & azall mmmtm&%mmmym
£1idieyr wﬁ gmmﬁ iIna mm&m 4 m«w papar with mmm
Jdnes drevn on 15 e pested at the bmgm wirfses of the petridish.
“an ald the aphlds settlsd at the bottom of the Afeh tho sxsess of
alochol was carsfully drained of with the £4ilsr so thet the sphid
- bodies did not pove v’&&s eounting. Oounting wes dors wier o
- ﬂmmmmww@a with the eid of a tzliay comitsr., This _
prosadure wa vepuated and tao diicle wmber of aphids in sach wspls
vas sounbed gl dhe muber fobulated.  The average for sach clase
wes ealoulated (Tatle T).

The satecraloziesd data were obtained fvon the Agrioultural
Hateoralogist, Agricuitural College & Resesrech Inatitute, Colstateors.
The woekly sbeoiute values of the weathor fastors vers taken and the
corrslations worksd ot statistiealiz,

St
¥



Susber of Aghle cricetvara Koch in the diffevest olosnes of
| safestation .
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BXPERIMENTAL REBESULTS

Reunes gogmaculata ¥, ie trunavoyes,
rquadrangular and £iat ﬂsrsawenﬁa&ly with & progoathous, choving
type of meuth parts. Tho warious coleritss of tho hesd capsuls have
fused mo al 7 tuat all the euturss bave usarly o entively
mwwg ™ epdoroniva is partielly conseaied benesth the
pronotum.  The ﬁm& capaule 18 3@3&@3 or yeliowdsh troun with th&
vhale of epiarsnial Ms.:m black 1:1 colours

(?igg 3., 2, 8)

- The surgace of the cranial capEuLe cannct be divided into
dtetinst sress basause of the a’ﬁsm of the usual sutnrew and rﬁf@m
ﬁg.nwsl regiom cansiste of an anbeciypeus and a postolypsus. The
rastelypeus :&a mm with the froms. The asteciypsus 1% veprosented
| hrenous sogion giving attackesnt to the labwu in front,
snal autures forn the Lowr nergin of the lsteral wils and
_ give xf.&u mm %o a distinet subgenal ridge. m ecnlar sotury

fm 8 faint idne evound the conpound syess

Guls ia the rezion ab Yhe baye of tho head ventradly betuwsen
the isblun and favmmen magoun. Tae golor subures bousd At latersliy.
The suturer extend orly o short distance caphnied Craw the Lorsasn
where they desd to definite puler pits or the posterior fantoriel pits.
The body of the temtoriun hee dleapmered lsaving only s palr of fioe



%mmmm arus and & ;ﬁﬁiﬁ@f spir ldke postarlor some,

Yiauad Ouzapes (Fig. 3, 2, & B) \

The goapousd syos ars wmz, Em‘y i’mﬁsﬁ oval orgevse

saen fyom b émas. and mﬂ!&i ugm&x, %‘&; mi mrﬂaﬁvﬁy
iayger in fecaless Oomlli are sboents

The antannes oo olavabes . rather chork) a cogusnteds -
ema@aiﬁd betioath tho baed and are looakod %s ooephalad ﬁr the ewm.
Soupe 4s the louszest segment aud s ‘&mmi& éﬁaﬁa&wy vi@;h thires

mizant sstae i‘w by ths shaptar: ml nxrpower ga&idah Funiols
with f£ive segmants of peariy tho suwe sigs, the sogments gradusily
Anovensing elightly fn wiAth Souards the alub. The toratnal four
eagments ave groatly brosdensd, lergely o ony side, forming & rathey
| distinot club. An oval agsory aves 48 [wosent en the tevainal
sapsants  Soxsory heirs ore locatsd o adl sepmants of the mﬁsmc
() Mouth Partes {"1g. 5,&,?;3,9,1@3& 11)

The mouth parts ave of @i;«;_ﬁyg:wﬁi chewing typs. Lubog

sid pttsohad to the anterior mergin of the Srunto-siypwss by a
mesbvancug portien (sbteclypeus of fuagtucn, 1980) and 8% can be
retracted back to some extent under the SrootomelypRuss

Bpigharyass Lining ths ventrsl murface of the ichrum 43 the
ancus splpbarynk which has mimats ridges over the antersliteral
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angies s shown ﬁa:z the fig., T. 1% mmaa covdad undar the elypeal
repian, ' |
Tommags ars & peir of smell ssierites ﬁf@i@ﬁi&&ﬁ@& Zoeated
Lt ‘vm%msmma@mm&mmﬁawa
szﬁ £is wxtends &gbﬁ; to the tgi;ﬁwml surface of the slypsus.

sndibled ere » paldy of thick st @@w, z:a,fm st thelr aplces
'mmmg o teats ike projeoticns, the ;tzmr ade belog susller
thas the mtw oney Tharve is & ﬁ&sﬁ *ﬁm@h wideh ip bicuspidato.
A sunll mesbrancis iobe on the vantial urfacs above the bassl
tmﬁhb&nﬁ.ﬁg&m &iﬁsﬂ hﬁ&m ﬁmmaﬁm&n.

Hpxdidn 48 wall ﬁwaigga;é with the fﬁ'ﬁ:‘s m; ."% af’ pam 8 vine
eﬁrﬂe, stipes, pipifer, sexillary galms. galm eid lscinde.

4 i:mia mm&m & &aa? grm . ﬁa bass by wloh it aruaﬁam
- a:izﬁ the hymaimﬁ partion @i‘ %&m mgm ?idge, An Wﬂaﬁ.
gmjmtmﬁ, the em‘iﬁ gmeeﬂs, sz‘wﬁs into the Lesd ﬁimh m!
Bervas for ﬁmm aﬁ%mﬁ%. The niyaﬂ in am;gmmi of & gw?msim
cuntipes and & mm subgales (parastipes of Eustdb, 1948), Tow
palpifery ﬂtzmm émd of the basel sclevits of the asigsu, is
& holdow @*Mw ‘baaring the n%lﬁx? Mjgm. The paipd are slbow
ah;gnd, m&ummt snd fw wm&a@ with %‘&m Lourth segment imagu%
‘followed by the sasand, %hi?daaﬁ tho £iret in the order given, The
- Sourth sagmﬁi; iﬁjﬁa%azﬂé m&s@wﬁmt Salon 18 w0 Joloted
with & bopipgaien m&é & é@mm ghi%g, Eaei*ﬁa is & mw aalarity
portly czmm& %;y @ax LY m@m Maz of the ,mm asd distigaien
AT wmﬁé vﬁ:&h éam; brushes of hakes,

Labiuy 18 attaghed to the head capeule bebuesn the waxillas, The
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submentum is & heavily sclerotised s%mmﬁum firily shtashed to the
gidar veglony the Ouly Qsareatisd bétuesa them beldg & faint line,
~»xwggzsfe:-::xzﬁ:ﬁsi.zzg iﬁhﬁ AV EE L mﬁm@ ﬁmﬁm iﬁ sttached to
the aam:zwi; ‘Eh% basal hm &: h&w&ly m:-aﬁimﬁ wﬂ thas distsd
am:w nebvasess o zﬁmh is attochad the preentum. Thiw sileds
[ ‘%ﬁv M @W&M o i&%m imt%ﬁz' %?s& mm&

E’ﬂmﬁz& {i’sx‘g G’Eiﬂim: I&&?}ﬁ or 3&%@ z&%ipi*aﬂ of .
Smﬁgms, 3.%35} Loran & ;m@ti@ bmi with en. mﬁ;rm projection,
benring & palr &S‘ thae tmﬁmﬁ@é 3.:231&3. paipt ﬁistaﬁzr om 8 ;
| . mbmum aron msasmmisg tha mmm paipiger. Seall sensory
as&xs are msmt o ma w&gh t%;aﬁzsu aaé mmlmsm bava becons
wndted £ form a &mg iﬁm the nm ﬁtié’& is damssly W@é wﬁh
vory sinute sotamy

*i‘ms 1: 2 g&ia;%i? mam&rsm mgi&a, @mm& w&ﬁﬁ? Ehe mﬂagpﬁm
N mgm 10 s m‘sﬁm& mﬁ%ﬁm. ™ 1a roader sandally oo Segers
| 2;@ %&s aaghﬁm mﬁmm&%% f‘mvv&m m@ma Bre mm,

¢, Thorex iﬁ;ma m}
8 mmm: %@mimi

“The pronstus cosprisss a amg&g se:%ars,‘i:«e ﬁhﬁea aa tragsverse,
haasi idke agwly tiice s;m Bmﬁé as long, m m;! mﬁate &m&nsf
with %‘i’aﬁ mﬁsﬁeﬁ wgﬁsz @w;ﬁy mgmm. g .Yy fm gmmm &ngzw

mre aﬂmm&m, s condol angles boing ware noticently %0, The Pronstum

-wxtonds m’éﬁmy ﬁ&&% the laterdl morgloss The wmm ﬁ:%ansim

welad of the ooxsag the 13ne of ‘fusion bolog

Fasulien %im pregoxsle goph
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werked by the gmmml fold and Yhe fureasternus confad ol the
apal oartns (hwaerel onrins) 18 fmmml gb the line of
Sodding botwonn tho doreal and vantval surfasess

The pleron 19 a singlo piats forwsd by the ventral extenkion
of the pronotum, xmm as the mﬁ&aﬁm&& {erany ny 1826)s  The
mmla $4 presast as & lateral mmsim af @% mtamm
cogialad of the coxsd. The zm%emé L5 bt ﬁ;:?..gﬁ%# S Bere

‘*"“m m@m 1& sumponnd @f. s ﬁnﬂsﬁm mﬁ. & fﬁrmtama
f :ﬂm formor 18 & laree solerite wbich sxtanls latersily end beocaes
, uaitsa with the zmm!eplmxrzm ad m o Ttic- o XN M Fostarior
Aamsz:im& botusen the coxae, Sorning A process, 48 tarmed the mi&m
.' iobe {Riwnsy, 1928), intorcomsl process (aulik, i%ﬁi o the eustornal
&a‘m (z&m&, m}s A Jong ad narrow 1O sm@d cavine i pranont
"m the ventrsi supfuce of the pwostoraal icbes The ﬁw_»m 18
'&sg‘*&m and bakind the aezade "*%zs mm pite wow & peir of ng
shisllow m‘&a mradacad by mgmtim& £am3.sz§ the fareso. | Ths
?‘%@5&’&5& {?“m@e ¥, Fige 4) 40 2 onall plewral sclexite that Eﬁﬁ
' rondly with ha bassd partios af ihe ccxase It 48
shiy sttashod to the comse and to the body ekl by & seabrace,

_ {?ﬁﬁg & &; .

osthares 1g the saallant of the throe thovecic segrenbs.
The notum oan he atvided fnbs thvos avennt  the rseubay, seubim
g sestelinn, The cophalie '%?ngﬁﬁ- af ths roeonatus iw YYY shaged
Bithk a ﬁ‘ﬂ%}i sufiastion whieh sm he wwopliragnss The presgatun
im & zuall Svizpoilar eren of tha notun madornelly mar the anterior
m&i&a Toe sontum 18 the luvgest éivﬁ&im sod J1es batesen the




- premeutin aud gdttelims, ?zia.ilm;é saterior extousions of the
seutiss are the praslar bridges ar prealae. The soutes bears a peir
9% potnted sntarior notal ving prossssse (suralare of Sestmen, 1950)
| sud 3 paly of }alzmt postorior notal wlng grmgsm {Alanales of
gmmg 2850} dhich suppert tha alytra. The persscuteliua is
bonsath the swutellum and extsnds latersd as & narrow basd alosg the

, lsrﬁemly. The ;mmlhm i® o prosisent trienguley ratissd arsa
Saparated from the -'_azzmma by tha 3@%&&%&@53@1&@- A groove
in Sormed slong the lataral sarslus of ths seuteliun and ssrvas Cor
i rezepiion of tho antaromsemal xesgise of the elytes vhen st rest,

A Tue magoplevran coneists of an anterior spinternum ad a
postorior epiusron, ha Syo s:reimg united along the ghmwl sabiury,
A Rongltadinel oavioe on tho ap&m&n and » trenavarss s ﬁm
apisi.amum {eham in ths £:;gzzm m dottad },&aﬁs} d4vids them
masmﬁtimlgr iato twp z.'ﬂsmm» "é'm%wu&y qim epintermm rents upon

" suh&! ha.x_its‘%@mtm Al brode thw comel cavity antapo~intarnilys
" Bpiwsaran mrwn&; tho emal ceviby mwm. s The middls eomal

‘ omvition ere oval in obage and 4o nub have troghantins,

The mosostarnun s made up of ou anterior basisbermm
(eustermm of Sixlib, 198} and o postarior Purcssberum viich i not
vislbls mw&m&&m Ths former ovmprises the greater portion of the
mewcptarnum and extends dn froat of wnd botwesn the owms, The
parkions in %mt N '-x‘:&a eores foiu the m&am&lﬁa. in toe zemal
regian there ;}_.5- & pit, m&a Yransvarss carins passing through the
venbve of this pib dividan the bosteterius into antsrior and posterier
divisions. The furcastersun 16 nob slsarly warked ﬁmmail? ém a
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distinet welerita, When the coxae are remeved, ob Anflwxed portion
beardng the slsnder Pod ke furcal srms anterc-laterally cen be seen
_m&x.u mmm a5 the fures sternss, A sclerotissd red in the
niﬁ&a goncsats thess intlexed areas internally uhils they fise vith
m %M urﬁxz af the a:m&m mmturly along an ialistinet
| uRue.

m uwﬁmaeic spiracie 1» lovcied m&rmfwms' in the
.Mﬂsemm woabpsne comeeting ﬁho o and many %&wm»

(111) ot

Motathorsx 1s th most highly developsd and levgest of all the
 tharselo eagmsnts and 18 tuies as brosd as loogs 16 shovs apsetsl
Rolifientions both internally and exterasily o sccomodste the biehly
developed wing mussles. |

_ Tue notua otn be divided into Sour sreas vis., the pescutu,
poubion, smm i post ssutelium. Ths presoutum io an svched
‘nolerits narsowed in the middle mi broadensd laterallys The sntarioy
ssrgin is asnlolreular sud Snfolded which projects dnto tho body
gavity forsing the praphrage., -iﬁm@ﬂy it 1s connscted to tﬁw
seacthorsx with a manbrape while the posterior mgia Blende vwith &
ssaimanbrancus reglon aamiemg it vith the #ﬁmi The nmaz
axtensions aﬁmgrly ﬁm tha prsaiar hﬁém;

Tae woutus consbitutes the major wﬁ of the metanolim and is
divided Jongitidineliy by the madien groove shich iu carrisd on to the
- soutellar ag&% The mécnm suture wepurntes it from the prescutue
enm the scuto-soutellar suture differsntiste 1t from the scutellus



posterforly. Yuo obiique sutures extsading Sros the antesiopr and

of the soute-scubalier suture divide the woutum $ato snterior asd
postarior divislons, The seutus gimt off two lateral mzwﬁm .
vise, &n anterior notal wing process end postoricr notel wing pocens,
A #mall wusols difs i present in the mesbrans ntérior to the

Tan soutadivs 18 formed by two 4ol
portics of tha wsdian groove dividing then,

¢ goleriten, ithe

Poat scutslium {Pomtnotus of Snodgrass, 1935) i n narrow
solerite commetod to the postericr marglns of the soutus and
soutelium, 3ts projeating latarsi ams are ths postsiay bridges
{Postsleve) Whilo the posterior msvgin whish ‘W@j&&:hﬁ futs the body
wardty Sorse the postphivegae which s megiﬁsr davided tnto four

- dobes,

‘ Yus setasisuron u ddvidad into two avess, the eplatsrnun
 and espimm, sapstatsd by the ploural subure. One prciliarity
m‘&i@mbm in the Wﬁ&m& in the oxtenofve $nloilding and m;;,ﬁ
rgens by the sompunent gavbs. The splstasoms 1s
dfvided into tba %ﬁm@m, whloh eomvieots the gleuron o the

] saue end prespletornun. The ketepfeteroum
: odding of 4ta latorsl sargin ad the besal hnif to
gat ablachad o the pleursl suturs, The dorsel m&:f of the
, a@eg&n%m&aw%&fm %&a@mw part of %&a dlenral wiog

procens. The ap&mm 1o sub divided $5ts the kataplmeron snd

ansplssron by sh indstingd suture.  The kelepdecron is subquadosngular
in shapo wille the amepiworen is a long norrov band, The postaioy
mg@i i connsated o the kateplnaron on the dorssl margin. An ovel

| aﬁ positien usde




mussle dloo is pravent in the membromous region cethalad of the
poRtalare br;&gm.., o

e matasterouz 1s Liat, swooth and larger thon the prosternun -
and mescebermams It 45 Somposed of an anterior brosler part, the

basistorau aul & postarior navrow vegion, the fuscasbsrmos,

The anterior soglon of %he basisternus is 1nZieved ot the
sesothorseie gzml civitiens A sclorctized red conneots thome inflemed
areas, An indistinet suturs sopevates the mesoptermm end wetasteynuns
along the inflmed wulls of ths omal cavitiss. It gives off e biunt
tongue 1dke procets suterloriy viled meet the caudal sxbrenity of the

nescpternum. & mediun growe {mﬁm subure of Sweolnen, 10303

ensignetic l:;agi*ﬁaiw groave of Kuntib, 1948) divides %?zm bhasisternm
longitudiagily ville & travaverss suturs ém&m §% uto antarlow

and posterior divieionss The ssdian groove foras a ventral medisn

The furcastarsum, vhich bLears the furcae nternslly, couclete

of & suell modien sclerite anterior to and betwesn the metecoxse and

a WW&"% sclerite in front of each cexes. & wedissc subure .
divides it longitedinaliy, The metafuvca 3% Wighly devsloped sod.
broadly '¥¥ shaped with a vontral medlen ridge sdd threo projections
o5 edther pide, The vantral ridge 1g a coubisuabion of the medlan
ridge of the basisternum.

The mm& aamtim are ; pabed fwm i pevt by the

) mmwim of ‘the firsk mmm P —

The mata thoracic apiracies sre ;;raam% Jateraily ia the




vaubrans bwlow the Sessepiseron and is the largeat of all the

She thres patrs of lege are simiise in shape snd structure,
the length imcressing in tha order of the pro, Mego and metstharsele
lags; short spines are preseat on nll the ssguenis ol the .h_ig-f‘ _

Goxas The pro eoxn §# long and spabula staped with the darssl
surfase penad for about two thirds of 4ts length for the antrates
of muscles and othsd internal stvustures, It erticulstes snteriorly
vith a5 frreguieriy wege shapel trechastin, The trochantin and the
basal third o2 the coxs i e@zﬁw&ly axtesdsd Into the boly cavlty.
Phe outer srticuistise of the proowia $8 with the pssudopieuran ead
inner srtiouistion is vith tie jotercarsl yrocess ond the infieued
arvaas of tho Jurcasteriam, 7The memo-coxa is mediva sized teerly
ovets whlls tho msikecoxas are larger, alongated and eyiindriond.

A trochantin is sbssnt in both the cases. The besleowal ared coxal
subured are sbemt 1n ald tho cases. | |

Trosheubeps i8 somewhist trianguler in shape with o proximed rousd
ccodgke vaich erticaletes wilh coxe. Tus pro, medo cad meta
trochauters are similsr in shape, the size iscrsssisg slightly ia
he crder glven. -Two depressicns or fospse on %émaa sefve
for articulation vith the coxal procssses. Dlatally the treshsnter
articulates with the fewar by so chlique hinge and the novasant
batwess tho troshanter snd femur As very much rostricted.

fenyr 18 the Largest sogment of the leg and is sbout 2k - 5 tinew
as long as broad, It has the maimux width in the siddie teperiag



o

" towmrds both the extramition 2 18 desply snd M grooved on 448
fiexor surfage to receive the t4bis when the leg 1s felded, The
distal sad mmxuvieymrmmimafmmyhmfﬁm
$1bis.

’ Miﬁmu ax*lenogulinhngth%tho femyr a5d Bent st the

| yprodiwal eud vhieh permtts it to £it St the groove of the femur wben
the ieg is folded. The dorsal surfeos is desply hollowed st its dieda)

BALE for the reseption of the Larsus shen the leg is folded. The

| widale and hind $1bies bear o palr of puEe o5 the Slexor muwiscs ab

the distal ends |

m is dhm £tmr sspaentad, 'ﬁu first uglmt is eonleal
: while the seqond coe 34 fiat aod trisngular with & growvs en the dersal
mxm Botk ‘bhtfitst &53 sesond tarsomars sre imuly ;xi‘hisaont
besesth, The thind taracsere 1s shork and oylindriesd which s
shisrasteristic of the faaily end is artioulsted procisslly vith the
méoond while 1t ie wmovably attashed to the fourth segmnt dietally.
The surfaces ars bare. The fourth ssgment iz eonleal and cumadm!
faras the 1ungm sopaeat anoug the four, Distelly At baars the
‘ ”pramh |

mg &misﬁ of a palr of %1£14 aisws which m bent at right

- angles, The bassl tooth 1o ouly & eselesk projestion While the epleal
4odth 4w loug-asd pofuted, No arallus or supodium is prasents Oa
the vertral surfuoe is & median ohilong #clerite, the uspultvaster

- plata, which is imgimtoéﬁ its procieal sud widor the diwtal end
of ﬁiﬁ fwrth taysunare,



£, Vings  {Plate 10

{4) ::- foraulop (mg. e ﬁ)

The aimra gaver the m&ﬁn dovesl suspfacs of ‘&.‘:as My 'bntz:s:zei
the mﬁa& sargin nf the garamtm; with the ams&pﬁm of the A
| genasgutallum, my are h;aviig* scleratised, atrangly am and

e _V olossly £sa3.mf the gamral gontour of the sm*fma ag tha h@m Tae

" aguteliar mavging of iz%m ﬂyﬁm ars amﬁings with tém m&s&awﬁ&l&m :
| valie ths posterior{sutursd nergins of Richmand, 1981) mrging s
- aiesgz.y apma& anch @tﬁmx and ﬁagﬁh&r thay £18 mm %& wadian |
" procve on the metenstus at vesb. Tho suburel sad leterad {espstad):
:.gag;*;zgx:a ave m%m, tﬁz@ debber iﬁﬂtﬁzﬁ norE B¢ m& gyagtly %Aiakma& “
T falisxed 2&%&*@;& %ﬁ@sﬁm forn the apd ﬁiiwﬁms ﬁ:amz}; ir st
, ?ﬁﬁ@ﬁ‘@}&” #o thed 4t Pits smuply apnined t%@ mz&f&% o which %ha
- m@%&} da &im;ﬂs@ Tan mﬁmim mehand 6 he aegheile nargin
 alsas The :&ﬁm wurfesy @r %éw @iv%w; iy clotely resetatad, bub k
‘ they do zot areasge 50 Soma any dofintte stptas. The elytva ore
Y L OF OTANgY &n aolour wms %bm aﬁzm&ﬁmﬁc m mhmgp
mthwﬁzma& aspast, srrsnged cne behind the @mm  bilsek 1ine
 slong s suturel sapgin, Tn done cases, the bk apots are efther
| .ulbﬁm‘& or oo oF o my HRLEY %agﬁtﬁér Soralng s :iaxga fipatf..

| @m gm'mm at &;%m alytron asmg ﬁ@r attedhineat to the
am is emw %%m apophysis m@m :is amﬁaeﬁqﬁ {m the bady by t&u _
, m mbmmg tha gaa’caﬂcm mgzn of whioh is aﬁmngﬁhm@& byrao
| ,mm d4ke aﬁxmtara faa;u@f’i mﬁ&m sords & pedian sm%ﬁﬂ,
"emiﬁmﬁ to bs sacand axtileny by Khatib (1948), conasots the
iimﬁhﬁ&x with the @mam mg ;mcasa. e obthar aximry solerites
ave not éi:eamim |
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Tha venation is sbeent, Put tuo faint iinss considered to be
trachees by Swestaan (1950), sre prosents

(41) The Aind gews (Fig. 10, 11 & 12)

Hind wings are mesbrancus snd in raposs kept falded bensath

the slytra. They ave transluscent with a fev epuqus braw and hlsck

patchase ""tm @@m nargin i eutira; apow bluat: and snal mavedn

divided Yy s ﬁm fissure m&m&uyj aawaﬁﬁg % oigkl dvapazoldal
aren vhich is kw‘t wlﬁs& vmm'aﬁ.zr ab repold.. e wing msn‘hrm

' shidws t&e gmmm of n%amtmsum a}.l over 16 ‘When the wiage ege
" unfolded they max:a beyaaa the 3.%% of ths m:imﬁ.

Cagiph) Jan: e x»@ng vazze.mm ﬂmg@mg > the a&nﬁhﬁ?ﬁs& Lype ixm; &ﬁi&)
akaxasrmﬁssﬁ !;‘:f tﬁg prassuss of the coilsmoed M avd Ga ami the ¥adlel |
soipront mﬁm ‘f‘w wasa%iem is m roduand Eﬁd iﬁ wanh- ﬁteﬁy in

$he bosal helf Qf m ulog onlys- 53& the veins heve migiated ﬁamé,
- %ﬁ@ castn, m’@m@% radium m;i m&t&f Mi,ag waﬁa& towsrds the

ea@ta& w&& e:af tim wing.

B @w&a ﬁg @ mm onnvex wm,z ;mg almg the gontal z:miar
whils %&mﬁm i‘ﬁ‘f smmsoes and im mgmxmm by tha %ma& gartim

culy, both amia %@m unlted uith tha sndlus. mw a :m;z. g
. w&m 35 & @w’:ﬁx %m Mni it
a.aiﬁﬁii.a and %Em ﬁi@*a& po¥ rtion iﬁ B M%aﬁ up that. *:.m; 35&!2%23 % o)

ung 'E%’&;’"éﬁ She ool margin in the

éiﬁ%"ﬁ‘ieﬁt ﬁffz iﬁa}sﬁﬁfm The Radded @mm:', R iﬂ mmﬁ% e a
ﬁammly &m&a& spur, the mm ?&W&xﬁ% iﬁ’azbex, 1823} %‘rags
smeld, txoken z;zaam: aﬁ' the -:aixza mwnt ﬁaﬁuﬁy hw» ‘h%«zsn connidared

by ?;zrhea (1&3&} oy R and Rﬁ. The mm is wmt o8 & reourrent

vein (i&*} and ﬁw bratch ¥4 ﬁﬂﬁiﬁ&%ﬁ wvith the sbitus {Gﬁh ¥ s
presant ae & fm troken plees ﬁism o the ¥é + Ou. Subitus is



a single convax vein to which the M4 fusos distsily. The mnais ars
rapregented by ?&l&ﬂy lam thres gwngoﬁ velus 802 is not so
é&stm s aﬂur valine, The anterior and distel branches xrs
" gonvex yhils tha Q;:fsx‘keriw Brandh is cobouve,

Hing artievlstiont (Plante 11, Figs 5)

Bach wing is hioged to fwo provesess of the metenotus, the
snterior natal w&ﬁg grocesn and The gmﬁwicr kel wing mwocean;
The articuler solorites (pteruile of Smadgress, 1885} that teke yark
in the wing M@mﬁw eonsish of thrse axillarles and s distal
wedlan piete. The firet wxiliscy (aotals of Swsatasn, 1981) erbiculstes
with thé satarior notal. prooss zod 4 sasoelated with the bues of

the mm BoE%E. *“h&: sgaond axi

Savy wrtioulates with the precading
soiarite aa%wim.,? and uwlth the thivd exiilevy pogtesioriy, The bede
‘of ths radius Yo smsselsted uith ¥b. The €hied welliary (bavevals of
Swestaan, 1951) avticuleles with posterior astel process proxisally and
with the aaal w'@_m distaliys The medion plato iz w imgum solarits
‘at the wisg base diml %o the sscond sud third axilisries and

| articulates with the base of the Cubitus, |

4

{Fiate 17, Pig. 10 & 11}

The falding of the hind uings Lollovs the mmum veuaiion.
| The aress concerned in the falding ave nusbersd frow i;?. The pasitions
vhers the folds m &re showvn a8 solid ines that ers lattered from
‘al to '\;3.% Dothed Livas ars usad o dedieate variations in the places |
of f&diﬁgc Aren. 1 {sxfllavy vegion of Forban, 1926) folde voder et
the amigm 1ina feb' aod llew fist agatnst the vontral surfase of the
winge Szes 3 {mgﬁ davso apical veslon of Ehatldb, 1543) Zoidm over
on 4o aven 4 at the fransvorss line Tade', Portlona of the ares £



m m&aﬁrwmmg The sighth terpunm i3 heavd

$alde over m'ﬁd; ares 4 st the longitudinel line Yage gl the vest
folds over on *Eos?u 6 at the ablie;&a Moe *fg's Aves 4 folds
under ab the trensverse line 'h{1L', carryiug over area 2 vith it
untdl ma 4 mw into contact with the vautral surfuce of the

gmg The sras *«7 (Proxtssl pivod of Forbes, 1o28) Q&ds gver to the.
aven & slamg %he wm dine 'kjf, but the posuk ’gﬁ is approxizetaly
. abive Sthe 1408 *kj‘ ﬂh&hﬁhﬁﬁiﬁﬁ&afﬁm

Ba &%ﬁm {P&aﬁ v)

The abﬁm iﬁ brosd st the base graduslly tevering

The dormun is em widle the wnw im £int and its autire dovresd
end pleural mﬁ'ﬁm are coversd by the oiytras The émaﬁ. surface s
| du.ﬁ. brown in mr whtle thg vaatral surfese 18 shining yelisw or
Gight abdontaal bergites ave visille vhan tho wings ave

| Frol the hidden ganital aasmmsa Tepresent two mare
tm‘g!.%h ?&a twgits: are not definitely marked from the plewrs.
The firsh ﬁergita is membrancus while terglites 3-4'1’ ere solerotized

iy
mae&m, i;m%ﬁh&w and has tvo blunt coniosd gma;}aaﬁms
anﬁmme}&y km;;% infiexsd under the seventh 'ﬁargaa. It is
ﬂmw m‘m& w'.w.‘; ﬁha

The ;ﬁ.ma'@ i:s entirely sesubragous and no distinet pleurites
m gmﬁsm. (% ﬁz« norked axterunily by desp i‘xﬂ,&u vhich disappear
%timn the muscie ét%e,g&mn%n are zmm‘aﬁg

There ave seven vioible sternites (2 st ~ § #t) the first
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having fuasd with 3’3%13 sacond or elss dissppesved, my avre kqmvﬁy
se&ami;ima with m #xception of the aternlls two which is membranous
and concaaled ﬁam@h the matamomue, Tis third omo fovay the Largest
starnite sud 48 izaﬁm& on sither sids to fovs the ms’m*iw part

of the meta gexed mﬁw. Thess inflactions ave celiled sbdominal
plates (Flaques abdominelds of Fewler, 19133 matacael pistes of
Sweetman, 1930 mm Muss of Kapur, 1948s, 104%s, 194%b), Thess
ave clougete sl ineumplets latarally, The mesel parh of thle stepmm
projeoty cephadsd &sﬁm the aewal ande of the mobzooxne, The eighth
atarnite 4s t‘&m sw&iisﬂ; and is senloirewior with long setan on the
coudal wmargin but mt sizsrginate posteriorly in oither sex. Too Whole
of the ventral aﬁrfm is pmubescnt,

dar (Fig, 5 & 4)

{11} Fennle pe;

Tue fomale genitalin ars ratvested within the olghth sbdoatral
seguaat., It consists of the dorsal solsvites, the prostiger and the
| eurotykas (ﬁmtm; 3930) (Faraprocts of Tennar, 1907}, Toe
practiper 4o & m;.w paiarite which boare the anus venteally., It
is sonsiderad %o mm«mmﬁ the dtergum of the tmth sagment, Paraproels
) m & pelr of boateshuped selavitoes which extends ventroily and they.
R e nineth abdcalnsk segment, - Ventrally there ave
& pelr of soxites which are rather £iat, irrepularly trisngulep
ﬁmﬁ&t@ﬁ, docatsd msib lﬁm boatwghapad paraproots, Bach coxite
becrs & é%ﬁm\;s@s’ém@ly which srbiculstor with it in & membrancus
‘arens The M@ﬁwmg&m of the prostiger and etpid bear mmerous
#otoe. Hemally Mﬂm ha base the caxites baar s nubes of short
bristlos wilch ave emiﬁrmaa to ba sansory in function {Ehatddh, 1048)

and servs to fasd %&e guriecs during oviposition. The gonopore is
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adtunted b&%wm the base of the coxttes whirecs the anal opening
i8 slituated éwm to the gmms. Tha ‘true v&&vﬁ@s and vadvalas )
are ghasnby ; | ' '

¢ (Flate Y1)

(121) Hele Gopitaise

| The nineth and beath abdoninal segrente sve duch redused
sud retractsd ko the eighth vegment, dxsopt durldy copuistion,
This n3neth a@mﬁ consists of a lavge doresi plate which extent
veateslly foming tvo trisagular plates oo efthor side. Thase two
platas avs *@a&wﬁﬁ vm%muy by a mepirans in w%zic.‘h i sebaded g
chitinised rod With & small Founded hesd, termed as Splouls vapteeits
(Doiucent, 1955), Tus tenth abdeminal semeent conslste of o doresd
sepleiveular ylate represeating the tergum, the eaudal sorgin of
vhich 1a intlasxed ventrally and beavs nusercus halve. Ho sternad
part is present, The anal opeuing ie situsted above the ganital
OPOTig, ]

The nale g&a@gﬁz&ﬁa @Mi@% of phallle ax?géiga anly and 1
ammprises t@wi&%ﬁ*@&%@% arparsiug and aseocisted sbiusiuraes,
- Periphallle op sﬁiﬁ%am steuctures Mis iyl ave sboonk, The
falide” argane arise £ron the eatertar wall of the genttal chanber
Lovoed by the mﬁk segmout or the gonosomites The sotusd
Intenalthant ovgen 4s calisd the wedian iebo (Sipuo, Sagel and
Trchan, 1949; Kapur, 1948b, 194%a, 1059) and 1t 48 a Aoug curved
wbip-Mke structure. Proximslly 4t forms & boobeshapsd, strongly
ohitinised wbruoturo the busal apophyuls (Siphosal capsiis of Bagal
snd Trahan, 1549) and veceives the sjaculsbory duet; whila distally
A% forms u noorey codlod thrsad kuoun b the virgs (Clagoilum of
Bagal &od %ﬁmm,g 1945). The nedian icbs S5 snsheathed 1n o this




Lrangparent membians salled the first conneeting wewbrene. The
sapporting structures consists of the bassl plesa, besal and lstersd
icbee, and the vedian stout, Ths besel plece is the central porticn )
supparting the other stractwen, The iateral lcbes (peraers of
Pegsd and i‘mxm, 1949) sre cutgrowths of the basal plece and are
adud shapsd Glaﬁha& with setes o the amﬂml portian. The boanel lobe
is dagger wapoa, with a groowe on the dorsel sids thrmsh wiich the
nadial icbe yesvas, The median strut (% of Baged and Trehun, 1945)
18 un sutgeouth of the basal g&aaa wmy and it 4s axpanded

at: ! :Ltt ;xewm The fiu% ecanacting pedbraus i attached Lo

the wmmlmmas mm@«.w

(v} Wﬁ {%xaz:- v, Fig. 1 2 2)

Tue gbdowsn has ppn— palre of tpiuelm.. The £ivet palr of

spiraclias ars the ;Lsrgogt, sasand to £30th of siniisr sise while the
sixth and seventh peir ave greatly reduced, the lattor sppesring -~
ners specks. The spirasies ers ﬁm'&eﬁ $5 the wanbranous m-m
aspeets of the dorsum. | “

by of Cieliopeges cougequiste o

A11 the four iustare of the grub are almost alike in the
-axbernal :agtm;ea sxcept Tor the sise and eolourations For the sake
of Gonvenlance the Pourth Anstsr goub is salooted for the study.

£, Genaral Structure of the Bodys (Plate VIX)

The bedy of the fourth instar grub is wiomgate, eagaasﬁm,
tapering coudally and somewhat fiattansd on the ventral ide. -
Coleur duil Black, excapt for the sors beavily aglerctised parte and
aress &round the bats of the caspound opdwes (Ceilus of Teterson, 1980)
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kaia whita m is prasent in butu'm t&m nsiisn 'puxt af’ sz:rlm:
wnm&a&y batm thozs on the tsharmin uagmnth

B, The Hesd  {Plete ¥IX)

1 s (Fig. $ & 4)

{1) The

Tiio boad of e grob 18 meardy ovel fo cutiine end signtiy
runiisn Inte thy mtbm Broun amw}.y and bleck poatevioriy,
Froatel suturs 4s 1y mw, Tesrglong 45 the beee of 'c_is sterane
vhers 1% bosmess leaa dietfock,  Lsteral ocelll turss su sush wide;
of squel sige; seringsd trlengularly with the anbarler ooe ner the
basa of the m!asmsw 4 wall éaﬁmi gula in peacsnt veatraliy

" betuwen the pesss*arﬁﬁr margin of the Jobium aad the foranasn aegoun.

(&3 Anteope (Fig. 3, 4 & 8)

Tha a&é&mﬁ 820 sibustod dersalsterslly nesr She bess of
ths wandibies, ey &re thres segaented and attscbed to the head
b;r @ inzge m&rm vegion {(Antemnal mbram of m tib, 1954).
S‘irn sagmnt ahzert, brwsr hmﬂr; gscond uith 5 m&m ipiu
A8kw process 4% wtis spax uhich was tﬁm‘ﬁﬁ &% sansorlel appstidage by
Delaoehs, (4958); | thivd segaent sasll, wttached to the distal &M‘ﬁi"
the svoud '-magz'd}n the pasterior margln wWith & Aoog sets and & seasory
sreg.
(b) Houth Papies (Fiate VII, Fig. S, & 6; Piote VITI, Pig. 1)
kabrun vith tho é{m ‘gurface besed with 3 seosplousud setse on

eithse nim of %&a nzg dorsal line. The apinharyrx ilnss 53 vantrally
and an rregular ehi%mim& Fidgo bounds the laberal serging,
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Mendfblys: amuz:m spdeally wm tho dnnsy teoth m then
the cuter ane, A basel tooth with a conspeucun molar sres is
prasent. mmm avticular condyie 1o prominent, The mandible
béara & proat ut seta b the buse aﬁrﬂsﬁy negy the suter marglin,

R ﬂgrﬁa m gtipes arg mﬁaé afza appesar 28 & btﬂ.gaﬁ ares
la%amsiy on aﬁ.ﬁf&m #1ds of tha lebius vhen viowed from ths ventral
aide. The mpizar is ﬂpmaﬂm byameu&m mamwhma
1s attached ﬂw thras segmentsd rﬁlgaaa with its asgmzm nearly aqm
in denpth, Eam wagnent bae one or tm highly coloured ecleystised
vings. The m segnant i conicud S amm with sn ap.tm awazy
ares. Calap an& linm m ropresontad bg & aﬁn@a mbe. malia,

which mm iatth the Lebtum mediallye

‘?’m sabmnﬁw am:‘\ wonbue are but siightly differentiatod,
Thase avess i@m a Bove or mﬁ contimisus mesbrenong postnent
hutertorly 1t showe o aldghtly .
short end austher pole of long detans The eaberlor mereln ehove
an 16distinst dao of selerabisetion exlled by Xhetib (1954) ae the
senieirculor s lavite, The voglan jush cbove %Ei@as‘iamﬁagi}m :
m"m*i% sy ’i@% torned e o premuntus, The glossas end para-glotsne
nave bean fuced cuipletely %o form the iigula, Tho labizd palpus s
8 twt @@@m%ﬁ structure of sbifch the firet e ia &%%P '%haza he
goanxl. Tha %@a&i gagnant. ié nunfosl and buars ok Ate %‘ép &

AenBoYy VoM

ypophargne is & pagbranous strueture t;maeﬁa& with & 14guie by -
wesns of & mm and yasﬁes backuards dorsal €o the lebitm forming
thy floor of the pherynxe On the sides postarlosly it is strengthened
by strong chitintund bare, Anothor Yransvorse bas joins with the
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posteriar Gxtreniting of the istavsl vods ab ths buse el 4% ia
ﬁgx‘mﬁ a5 ﬁm&ﬁmﬂ Selerams ﬁﬁﬁgm*, 10807,

Qo Tha %Q’f’&?" {m‘ﬁfé ‘HE; o 4 & w}

| ‘:ﬁm g,,m, sas0 aad aaﬁaﬁim are cleavly defined esgaesm.

?ﬁe m&%&m i& deuger, tab iﬁ@iﬁ widey thsn the aﬁmz tuo a!aamﬁ%s,n,
whalsh ere W $as gise, Bach sepment hss s poly of teegal plates
which in the wm& sppeasinnte ench a‘mr in the z&iﬁ&mﬁi 2dna,
Prothorax Eaas gsai,zf oF dorsai and spother pade e:fz’ »&w& GoapoInd
a;fm Enoun &ﬂ mbi vheraus the m:s &&s Bota thovax h&w ab
adaltionel gsai? Kooy the plearsl region. On %bsa ventesl esma a£
the thorex %.%:ey oy verrunae with mfgkﬁ;f ehibiniead %:aeaa; *sim
proabarany w:a%k & @ingle verrues and meso and mets storsus ﬁﬁfﬁ?&

| with s selr Qg«ﬁsm verrusas, & pule of tiorecic spiraclss are

' e oophalic tareta of tue medacobun -Sowerds the etursd

D Logs (Riste VI, Pz, 2&5)

 Yameo ;Ems oo palre of Shorasio log, *gf‘ﬁic}‘; Sovely
retotble such othur 1a oize aud Shps, Ooua s the hroatost
purblen of S mgg Yrodhanbery Swinopalary  femr hddk snd stond
%‘I&i’ﬁiﬁi& %@mg;ﬁ%a A Sydead fevegl &*g@m&t s sheosat Wileh oidhd
ng bogn ‘i‘f‘@m,% %m the tiwde {pahepy furming the tibAstecens of
beluvchly 1955). The clew de single vith » muixmadrate basel tookh,
231 the mgmﬁ%sz aro beset with KT oLs huim; -

By Abdosen mﬁm ViI, Fig. 1 & 3; Plate VIIE, Fige 4)

Ebdoman ﬁi’i miaﬁ@ﬂ shepe, brasder ab tus bass end msrrmilng



towrds the onudsl extramity; 10 ngﬁm%ﬁz ninsth tavgite ummr
selerotized and m with numercus w spines, The tenth sspwent 18
fleahy, mostly covarsd by the overdying nineth tergus and is bent
dovaerds funchioning as as asal foots The caudal extreaity of this
anal foot is imlgﬁd around snd divided into two &ﬁbﬂ which whan appored
8% the surfdce on meh the larve movas, giu a ﬁm 2ips This
wﬁiﬁhmmmmﬁ. mum@munmmmmw
the tuo loben of %h& Suckers

minal seguent exoeph the Last tuo are providsd with
; x;smn, visy, tuo madien (dorsad), tuo dormelaterel snd tuo
latarsl comse . %@ doranl snd dorsolateral cnw# are sisilar An shape with
the Lormer aligﬁﬁy longers The w,m& cnes arve situsted Lelow the
spiracies and my ere conparatively shortsy bub broader than the
prageding ooes, Esch splus consists of 2 soniosl tuborele fiow wiich
srise short ngm-f oo anall ﬁmmg o |

mwm; uﬁh abdominel uagmt, sxcoph the aloeth anﬂ tsnth, -
ie provided with u ﬁ?mma row of six VAITUCEN. The tuo msm,
YAITUCAS 4r8 y‘mmﬁm&t with mu mhbar of sstaa ob & coovex %ui}irah
ﬁlﬁie the nsdian xmm are less prominent.

(114) Ws ;-
- Bamt drs of sbdominal spiracles ave resent, coe oo each

_aiﬂa af &mntsmmn the dorso lstersl end imm conpound spines,

s m\w Izwms
’ The ﬁm% mm grubs ars mﬁw&ab white when nevwly hatched
- and Lurns gz'asy anhm;mmy vith fain% e&w patohise aaé :ix rOUR
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of compound spines on the body. The sweond xad %m-gmm e
diicer anly in «ﬂm&ﬂm asd size boina lh&ﬁfm& bltck 2nd desp bisck
rupmﬁtuly ’ﬁu a%mr chiragters are t&m sons in il the mm.s

111, B

K. Oeneval Structurs (Flate WII, Pig. 588)

- The papa 18 nsked vithout any coocons broadly owal in shapej.
11gkt yollow 1a colour with black spots; sttached to the subsiratum by
£tn cavdal wfmﬁm ALl the bedy s.ppm:am are awlaaﬁ in t&mz
Ammbmams smmﬁmu '

© The hasd 4% aireoted baskuands, covered over by the thorax Az
is not visibie fsmubow. Eyum:?mmmmod Anbmm
| bent, «lboy ﬂmpad and kept in between the lsteral wgsm of tha tmaﬁ
L and the anterier !mg. The labrum i3 cleariy mmw at the apex,
‘Maxiilory peipl are brosdsr than thoss of the sdult and is wptuls sheped.

Gs Tow Thﬁmt .

~ Pro sad mate %am are & 1 in wise. %{nohhmx is ﬂu

| mm. ?xmom ie strongly bent dovskiards o it esterfor sspect

so t,m ouiy & wmﬁm of s amﬁa&\mgm in vliiblie m sbove,
Lightly shaded Hisak apm ard presents Menouotus haw fuo lateral
black patches whlls sedanctum has s blwk patoh oo the posterior mergin
" al#o, The slytrs and vings are curved vetrolsterally passing betusen
he waso sod -!ﬁsﬁﬁhaﬁ;_ﬁe legs. Elytra cover *hhohw w,ingi ﬁ@plﬁﬁy
axcept Lor the apicss whieh protrude out ventraliy. Bach slytron has

a biack shaded a;ms along the péntevwé wargl. & pair of thoraclo




spiracles avs present in the Antersepasntal region betuesn the pes eud
neso tergum, laterslly nesr the snterior margin of ths slytra.

Thers are nine abdominal ssgments, altogether, and the last

of them hears a palr of strong recsrved processes with siightly
swolisn sxtremities which are sormalily ssbeded in the old larval skin
and warve Lo ti:héh the pups to it. The sbdowan is widest nsar the
 thorsx and tapers esudaliy and shows & e dovnwards Starting Srow
the £ifth ssgment, The intersegmeatel region betwesn third to sweanth

sergiten are greatly widousd eilowing for the eurve, Thw pisiral
region i85 ciearly saparatsd in the first seven segueits while that of
 pighth end utneth are merged with tho datercl sxtomsion of the tsrgites,
The torge of soments two to six heve a peir be&a&pmidal areas, o
cn either side of tis mid dorwal line towrds the lateral margins,
The last iseval skin ie pushed basiomrds snd is kept attashed to the
candsl sxtramity of toe pups, whieh covers the posterior two or
thros seguonte, ' '

Thare are five peirs of atdominal spirecles, m:rara

situsted one on either side of the first five wegmants towarde the
" auters latersl axgles, | S

- The deta callested oo the weekly population of the predator,
Chetlcmensn pexdasulale ¥. and its prey Aghls cirwcolvors Koth. for a
mm of 48 vesks frow March, 1982 to Jacuary, 1963 are glven in

Tebls V. Tho wtecrologicai data for the sane pariocd siso is glven



In Table VI, The eorraiation ea.fts.emtn between the differant vasthe:
factaors am the pamlats.m ol :ga:m, the wmtmr i’aettm and the ;:amt:
of the waﬂa&w ml the papnhﬁm of the aphid and tha ;rmtm' are
presented ia ‘!‘:blu IX and III, The Mmﬂmt mhtim astabidsind

3 ;mm by grahs and diagrams (mm xx YT XTIIA xwh |

have beea 44

(1) Popuistion ?‘x:mia of AZiio &
,&m igﬁ. and X,

Tho elmal toend of the poptﬁatim of the W).&.W
Koghe ot w Easulate falls into alx more or less dtatinet poriods
The perk infastation oocrs from the begloning of Meroh to thie #econd weel
of Juoe, emreapm&i:;g o the swmsy uenson, foom the sagond wask $113 +h
ol efﬁaﬁa%&dfwmﬁhalmt%ﬁﬂ%&bw%ﬂlﬂwaﬁﬂ&m
gorresponding ia thaa eold messon. Thare uas w&eﬁieaﬂy ny fnlastetion
of the aphid dmg the second mﬂmgm ai’ June 11l the sm‘;m weak of
Julys Eamﬁr, a ﬁlﬁ Mmﬁtien nf the aphid wes ;-rmlmn% Irom the
third wsek of J’aly to ths first wesk of TUstober md &'ram the £irat vaek
of Novesbar to the @m wezk of ‘Eaa&hem

rape Kool f-’*ﬂﬁi "”‘I

(113 Influsnoe of rfaghors i xtlop

(a) Maximm ast &mm Q‘mpem'mm 9 not show say zﬁmimt intivene

on the rate of :Lmvam ov dgersass of the Qp}iiﬁ-; Tha covreletion
cosffictenta mrm ore oot eisnifieant,

V 5 o L o2 ; e mpum%im of aphid Bag
not bam found bo b affacked hy the varistions in the soroing and @x»m

humididy, . Zte cavp subtion cosfPislents are alse nob Bigaifioant,
(o) uind ¥eloeitys 0o a cerstul exeminatice of the data it 1s seen that
high u:.nd v&laeitia: faflnanos the ﬂcnsi%y 2f tne myﬁ.a%i&n of aphid,
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TR 1

Corralation bstwsen the popuistion of As graceivors Kosh. asd
. wveather factors. ’

S

8. Hoa mm £actors Cosfficient of corpeiation ‘rt

1 Haxime mam . 2 2 e 0,071
(ﬁi&i!aﬂ; z&a the mm&a%
wouk. )

g  Minimm mm@tm ¥z e 0,054

{Lowast ézz the prooedisg
. WohKe )

s Howadng mmty - r= 0.458
{Highowt :m the greceding
: wem)

4  Byoning mmy P 5 v Qo104
iﬁighmgutm aandin

B Wind mm&y PE e 0,508 #
Qﬁiﬁaﬁt in the preceding
m&j

8 melatall | Cr= 048
{Total fs;' the maedm? '

| #'33gnifleant at § parcan
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_'%m e wind mwu vecy high, L.es shove mlymmu per

: nmmammy, there is ;mmm deareass in i population
of ths ahids Tals is substentisted by %ha mnmm nagative aarnh‘kis
umsm hnﬁmn win mwi.ty sod m@ﬁ&t&m of %Ju &mz

: :iﬁw %&wmghm m mrmé of m'ﬁgaﬁm; The. gm& mmi of the
W&%ﬁm of the hasm mm&&y gmimim ﬁith the m wﬁaﬁ at

e m the Wm@ of m mam
Lrsh waak af ﬂssfm m& then Waﬂy mﬂv

L3R cant Wﬁm wWith t&m ;:@M&& a;’ !sha mﬁ&u &aﬁ %hoy
appser o wary inﬁ:guzzzhnﬁya B ‘

ue tignifim@z cam%m with ﬁm w;ﬂiatim as ms m¢ ﬁamur,

' tho eventng huntéity shows a doftntte mﬁmm with the populstion
| of the s‘::mmﬁxm, Thera 4% o significant mmm mmm batueen

‘wvening mﬁﬁ*’?’ w the y@;a&sm asr t&a zm; 1344 (ze & - @,gggg),
Bﬂ:ing éiueh to Jm socind wek the mming mmm i; g

bﬂm 88% m m is ah@ &2 &nmm i the §¢

Bzxt; :!a ﬁ!&s Eaim? mﬁ& m the mmg mﬁ%y gimmly uew&&é
L tha mmﬁiﬁn of %ha Mﬁﬂ sigo &m@zu ﬁmmlyc



CMAAE ITX |
Gorreletion bnm the pﬁgmlatign of W lats ¥,
aad isa} Waather foctors and ih) the sopulsbon of Agsis gracolvors

- §ie Hos &) Weather factors - ﬁﬁﬁ&éiﬁﬁt.af sorreiction

¥ = 0,145

2 " WW&&W@ - P §,080
{I.ems% 4n the mmﬁiﬁl * '
3 Emtag midity S TR e 0,057
(Hﬂ.gwﬁ i the pesceding -
wenks ) S
4 ;amg bimidity e D439 %
' iaagam in am pesceding S o
SR S
8 Wiad velostty P e 0,350 ®
R ‘iifig}msﬁiaﬁatmiﬂe : S SR
. : ' mﬂkﬂ - Lo
8 i’i&infm S r= 0078

‘ acadvore N -3 = (400 e ‘
o iﬁwz smly Wﬁw} o —

e %‘%mmem 8% § per cant Jevel
#  Slonificant st 1 per cent level




%

(a) Bainfells Tae minms. ﬁma not wkow any signifiosnt effest an
the popuiation of tha Goocinellid,

{d) Wine Velogitve m in the case of azia;&; the boetlos ave alss
£ownd to e sbsand éi; high wind velooities sich se 15 miies par hours
_ marizzg ﬁw gsaak m@@% st aammzm sf the %mm ths wind
wimmy 4z gmwmw depe Wit asven m@a por ﬁmg . Prom this 3t
in svident that wind veiccitlisc shovs sevan siles par houd hew gob sone
aifect om dlspsrwel of the bectise. The cuwirelation eoefflelant worksd
gub 42 iﬁgmy aﬁm&ﬁﬁmﬁ fre w %;’&%&u}u |

‘*) ';5, “';_ 5. s

 From the d@# A% 19 ssen thet the popuistion of the Gooeinedlsd
;iamam ﬁi% the mgm i ths pemw:&&m of the apm.é. Turieg
Wﬂ ‘&éms thwa &m ‘%ﬁé&tgf of agmi&l, ‘bm pognlation Qﬁ ‘%&g padatoy
ﬁa ma hﬁg& out 3:%% fails down sleny ﬁi@a o ﬁ‘m&gsaiaa ﬁ.a tha
gsmﬁw of {the w!mi e agaRs the - mﬁﬁm&iﬁp betvasn the
gﬁm&&‘a&m of the a.ghza aul e pﬁmﬁ.@w &8 the predator the
eorreintion w;fmm wsy worked oub a0 the swas ez bush Pound to
ko highly sig hie&uis, the Tyt %ﬁ.m ‘%&ing # 0,899, In othey words
it can be esncioded fﬁm% the gﬁgﬁaﬁm of the i’mmmuﬁ &1@3&13
- follous izhaﬁ of the IE‘B?@ '




TANME IV

| Bogreasicn squatioms ' .

) ‘é""é’r.&t%si‘ o ﬁmﬁfﬁa&m& Bamuim
Bls Hoe S A— maﬁw squations

8 Viod velostty  Guallomsos 0350 ¥ = 0k w

we 0,458  ¥= 1,054 -
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BIXScussion

hslosy. of the Adult of Cheflonsnes gexssouisty P

The mmw study was undertaken with s voiv to conteibute
furthar wﬁmﬁm; an i:ha norphalogleal eh&g&@m of the ﬁmﬂn&n&m
| with speetal mnma to heilomanas s lata ¥, that may lead to
s hﬂﬁw W‘Bﬁ!}ﬁiﬁg of the grwg ond its &wgﬁiﬁaﬂm In this
cmatﬁ.w, agmm aﬁtaat&an has boen pa!a o ‘bh: emmma of the
head copsule, ﬁmmmfmi, wms, pea‘&arm, first mﬁ dast vitﬁ.bh
sternites, the ﬁag mtiea end falﬁ&ng ga%ﬁm cf tha hinﬂ wings.

B4 sy 'Vv.‘

The oloss fas&m gf ths aclerites and tm mﬁs of the usugd
sutures of the cranium B8 s ,
copson bo all the mﬁs of the Lenlly Covcinellidae, However, Stiokney
{1628) Pound a ‘ism@a of the epleranial armd veutrocephaisd of *h’aa
| sompound eyes in tw apacies of Cocelnelliddae vig. ..M;% govargens
Cuare and Malde Plow ofita L. This my well be o socondary devalopmsnt.
The senbranous ma&mm allovs more fresdem of movesent to the lebrum
and this stvucture %énﬁ boen cbrervad in Zptl schng. goryupts Jads. by
Susotoan (1050),

' he poor developasnt of the tantoriue is another Seatare noted 4a
this ﬂpaa:‘sn, sﬁ@ﬂ%&*&tn (1935) cbderved that the bentorius msy undergo
extansive mmeatm Bnd radmﬁim in ﬁ.’ﬂé i:a wim spesieg. of
inseatss Pusthor tm; i‘uﬂiag aﬂ‘ the n:t.u*itas em& zma az sutuzes of
thy besd ;:&zmls m.laht ham bean acemgw&e& by a m&m&&m in sige and
" pigidity of the %mtsm:m \mt»:tl 1t ia nothing me %hm tuo :ze:mmu
threads, ’



by Snodgrnas {3.933)4 Tas suspansordel sclerites agea
,mm glve m@rﬁm to the retractor muscles of ﬁm mﬁh aagh

The bBifid nttaz't af the nasdible ui%h 4 %g&l tooth 4w
@“&mamrisﬁﬁ of eamvmn Cosctueliddas while 1t is mcltidentate
and without basel gesm in phytophogoas Corme (Cagur, 1943;. Inme, 1980),
Tus mycoshagous speaies diffes from Ui above v trpes dn Hinb the
incigor portion mx £ive or wove servaticns iii‘bh the buaal tosth
(Eagup, 1943), In e‘_ silomenen soxapalate Fo thw wesbrans betwcen the
montam sl p@mﬁm {or the distsl portion of. mﬁm} z,s walld. :iwalapad
and this 1s apain as euresteristie of garaivorass forns sille 1% is
short snd &i&m ms» aiight ini*&mﬁtim tgﬁ ‘%':!m mm M@g&agw

. goras (Bspue, M)g

Tormas ave m s711. aclarites i the datorsl angles botwen
mmmt&a&mﬁm &sﬁwwmm&h@riﬁma, t&umm
first time that this structure has boen notod in the Oosetoalitdse, |
Ehatid (1648) chuerusd this eclerit in ﬁmmm birssntes |

‘ {ﬁh?il‘lmﬁ-@@kﬂ&m”&}a : ﬁm:aamy mﬁ stracture my m to
strangthen the mmra mtwaan ﬁ%m hbm m‘ %a wzbma antwlmum »

The sga@ga@wm ssiarites %mé‘,m%énm dmm%a in
Goseinallidos, ‘%‘imy!mw been described in Qalerieolia Blrmanies Jac,
by Ruatid (1946) aﬂd in the geasshoppsr Pissontates (Aeﬂﬁiﬁwmmptam}
jj r 4o thﬁ latter

ﬁms Tao mmm covvical region asd the absence of the solorites
ars gpecial ﬁ'eatm cbasxved in thie epaclas, It can bu Saforrsd that
the sorvical s&eﬁ%& sight nob have davaloped ai: all or ﬁm} have -
bacame fusad with t&m me: as mggasw by Smﬂm {1983},

ms 'i"zm assa mz a%%am of the ;sz-aswrm oby and %ha prezsnce of



. eurveapond
wmﬁ&an mzﬂ W af mamg, Tho sm 1ike mdm Tacurrent, m&m
rawmﬁ m ths mmly loopad m V&iﬁi aYs ehamtm;tie

featw of- Eaaﬁ‘,

L

em e ;aipnd ;mszemﬂ carina have bnn ﬂm o be ehmatnﬁntw

~£ums of this upieiqs. K:;m' (196&1} used the ngtma of the

pronternal ewm s,n mp;mg the m m— ﬁii’famﬁ goasra of tha |
tribs ,mﬁmym iaammmﬁu). | _A maiy at t?m character in

' at&w apaeiam 2Ry mma. be of acne v&lun s.a ammmﬁm. The

wm: &f 8 twe‘hmtin atmﬁ ts %ha fernm Bs mtﬁﬁ a.n |
hn besn chsarved in w gorrupta Hils,

”

» ‘m ﬁigher ésvmmnt of asﬁaﬁhm eau;ma %o other
%hwmw mmnﬁr m only be dus to t&w faot that biad vizigs are the
major operational wm in Lidght o8 i.s_ common in other Calsopbara.
The wotatures shews & greeter dovelopwnt in this opecen. Crouson
(3‘55&} wade o mﬁiggamﬁs,% study of the ﬁemﬁé :;5 i?eiﬁcspt@m snd found
'{’m{a the fwm esi? Blattidne, Teopters, Mswgmm,, M@ﬁ@gﬁaﬁa &m}. :

~ Lepidopters. ﬁ@ e % agnroach the Goleoptovoin m««m and hened ﬁm
. beotles omu

) ga fm l;s&ﬁ%%@ﬁ grain,

| szz.ymz ﬂa}.phm of %&w gw@__ 19 braax! at the

' bass and rarvower towrds tho distal sl as So the ooso in Rodolte
[émm Eﬁazm, .a%?ﬁ»%}a Taristicns in the lus gzm -am of the -
| ;mmm hovs m dsaorved in GAfforent spesisds ~ The hind ulngs

$a %&m @@ mar %a@eimlmﬂa on it raﬁuasé el ‘pepuider

aiaddes ii‘m}ex&, iMmE). The wing £clddng pattern of

" G{msﬁm&a&.ﬁm aw:w&m to Forbes {4828} refrosent o distinet femily
'\ type and ALEfRCIAR to dnterprat. Toe iarge unfelded apex will distinguish
4% from otherse ab & giancs.  Aasonding $o Grahas (1922) the position



of the Zoids was influenced by the posltion of veins,

Tus pretreus has s ventral ungatirestor plate, usich has not
tesn reported so far fraa any Gocolnellidas as fav s the author is
pware, This solerite serves for muscle sbtschment.

hdomens Tho- 15 Pirst tergite, the nieth and tonth tergites
vbich are mmmm anl the reductiocn of the first two sternites are
all features Zound _:;ia uost Coleopters (Imms, 1000). The third sternite
bears & pair of ok ,_ omdnsl plates which ere elongate and open, whiie 4t
43 conteal ond ciosed in Tetrabwgshve conuato (Panger) (Kspur, 1948b).
Thie sguin 45 encthor cusracter found to show waristion amoug é&ﬁc:'ant
spociens The last vmm sternitas of Cliefiopsnon gaysnctlate

Lfennie and male i:m ssalisircular and antirs, 1In sany other Cocoineliids
the lash steruite in male 4= notehed in the middis et Sts posterior
margln as observed in Stethorus ghivifvong Muls. (Kapur, 194%a). This
harsatos has m%:m 5 aeny epeotes to di<ferantiate the saxes.

'nmniai%h aamt in ths male of Chellogenes smpgoulsta is
reprasanted by & Q.Mgal phets el tuo trisogulsr lateral glates ventvally,

Thess lateral plates might have besn Lorwed by the nineth tergum extending
ysatrally end fusin: uith the pisura es cbserved by Susstaan (1950)

The spieula ventralls hos been cansidered by Deluschd (1955) as the
modiflied nineth Itmmm A consideration of the sbove Lo visws along
with the position az:-wi attachment of the spicule may show that the
sbesrvation of m,nm (:l’.éﬁs) to be & sound obes Eimvﬁ; further
studles in thie direction ave reguired to £ix the homolowy of this
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ia thak of Swam (wsm and the maa gen&m $s ziscst #imiler
to that of Zpijs 4o, gorrypty Muls, as described by the ssze autdor,
It difZeve Srom ﬁmﬁ of Epddachne in that tae goxites do not interlosk
each other, emybm (1925) quoted by Tamser (1927) homologised the
paraprocts of basties to the surstylus in other insects and suggested
that thoy are part of the nineth terzits, The ters purstylus is used
15 the prasent deacsipticn, The ocxltas are vathor fiat and triangular
in Chollemenas galate F., whilo 4% 4s long and rather !m.vﬂy
;m%mm in Chid 7’ pus plvuinerus Mx. o aﬁam by Tonney (i%?),
The graetigw mwﬁing %o Taaner {1oa. aﬁ.t.) in tahﬁar woiform in ald
the speciss,

In the aaiﬁ mﬁm&@f Ghalicouanas sesmavalate ¥. the various
" structurss W«mﬂ o thone described in at;bar Gocctuoilids by M

" end Muir (1932) and Dalusshi (1858). Howevor, these atrustures sbow

| charsoteristic fmﬁﬁrss in this spediens Tue medlsh icbe i o slightly
* bunk whip iike ﬁ‘kmmwm While 44 48 ah almost complataly ourved ring
4o Aspldigemng kzmm {Corhem,) as cbasrved by Kapur (M}u A
‘amm &L the m&m structures in gmmm with
ft%ma of ethar sgyaai» ahw tﬁat theres exist uide w&im batusan
,mxgmm nmgs. 'i’%mu maetsm h:m bm tmﬁ in the 1dentifiention
| - of different ﬁmﬁeu

 Sherp-and Mulr (1912) have attempted to atenda

dies the varicus

| teruy used in the Wagy for pale gunitaiis mammm ineluding
"emﬁmmam; Kmr, various suthors !asm usad diflevent tarss fop

the zune amatamm Bagal snd Treban (1649) :mm:sa the covering
of the wedien Lobe as penis uvhersas according to Sharp end Muir (Leo. eit)
1t is only & covsring meubrane osllied ths £irst comiscting membrane




]

WB. ﬁm covariog iu g tzmmﬁ thin scabrans which
- cﬁaﬁm wail ta th& il Yk
'mm of Kam (M} mdmgalaﬂﬁ @aﬁm {1049) vofer to the

tions of Sharp and Yuir (los.olt)s The

isteral wm mma by Sharp wnd Muly ﬂzwa} wnd Delugshy (1@5.;}.
E&mﬁ%ﬁ%} wwmummammmm&wmazm

- | nu&&m ﬁ m&m&.ﬁaﬂm of mo ﬁiffam% %ma agga&zs %& be
emﬁnﬁaﬁ. taa &v&iﬁ sunfusion

The agae’ai;&i éaatm’ea soted 4n the grade are the mlructure of
tha smamfs, mﬁ&ms, ,aags cod the last ahomin

L mmwt of ﬂw ‘apinay over ‘&hn vodye ’«ﬂm ankannaa eoneist o&? thren

sepzovts with the %ﬁfﬁ ony Sory emil.. Thie *‘mmg 38 not in conformity

... - with Bagal and %rsﬁmz i%ﬁﬁs} '*mmréﬁm; m waom disre are only tuo segrmts,
L m sagzsmm mma bg%yl@ (:&%ﬁ) in

sapt maas - a&i&&gumzs mm ot thia labim —_—
'ﬁksam& iﬁ %he %ﬁﬁ% shudy is oal;r % aman fend f ™
amiéi’f.; mlcrim e oniy a siigaw ehitiminﬂ :é‘eg:%ﬁn dare
Delucehl. {195&) mﬂﬁa& s well &gfm smma rm 4 this zmm
e tal, solerite in the sntertor mgm of the postuasitus,
‘ ' inta &y i;h&sa ersas aa*a endy mﬁhﬂr - ~

umﬁmnﬂ m'

em-.mm mi tha hma&sgx m‘.‘ ﬁ;ma lalars.ta& bas nok m pexas.bln to mx.
i@‘nrthw mﬁm am mmua ia tm ol ‘ |

ﬁ;’ \ "' ‘

mhrm fam :mﬁhuil“
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(1950) 1n Brusus suturelis and this structure is mob selerotised in
»Eyﬂﬁtmﬂﬁm ? '

- The aammm- af. the grub wmwr.
na typ’m& af tl:n ;sradmm cmmmau in that it is Xem' '
agmmﬁ wﬂh & aingh alav and thun bu:tng aa &mm tuws
’ m'umt (Pmnm, 3;9803. it has buu thwghﬁ af 46 bo fused
w&w&y wiﬁh t!w clav tu form & Wﬁw (Pai;man, aﬁéﬂ) or
ﬂﬂzh ﬂu tibzu ieming . tibiatwma i&lw’hﬂ., i%&i. ,

, ‘!lm W&@aﬁm of the 3.9.:& mm& Mmt ’”mﬂ an ms‘&
font w baea @bsmaé in my nthor m*oﬁm&am ﬁomimmaa (Taylory
1985; mmm, 1955). : '!‘hiu sharaster .y mz. e a0 na%ts.en ‘o
~ its predatory me as mamm by the mode of mamg of t!xa gl
. During fmi%ag, ﬁzi grubﬂ hold the prey wm; tﬁa ald ut the thoracis
' legs, the body baing fixed frmly by 1ts esudsl m&x to the
sutistrate wma %ha hﬁp :af the m&k&m .

{

m:: ?:&m ebamtinm }@ the mm twazu:«aa a}t %339 mm @g

fm mumm tremd of _ym m Roghe on Glirietdts
3&% HaeBs & i%* fodicates that the peak ws:tatim muu éuﬁmg
© the oald and szmw monthe, .0, fron lest vaak of Decssber em the
end @ramary; am ﬁfm!vhrﬁz to the sacond wwek ara’ﬁn:. “he n;hiél '
. have besn mpamﬁ to coaur from July mrds upts April and ém'ing

|
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summer gonam in l&tgﬂ rmbars oo the ﬂuﬁeﬁéﬁ.& phants iﬂaﬁﬁ, 1967},
Wik repard 4o ‘m inf pace of weather factors on the population of
the sphid, the a!xyla sorralations verked sut fnifleste that ossly wind
velealty mm & sﬁ,gxziﬁmﬂy vagative infiuenca end the other
£aetors vim. mm and mintwun tesparstures, moralng sed swaning
bupddity ead mmm do not buve any significant influar

population of the aphid,

In the prosest tovestigsticn the uind veloolty above sevan miles
par heup Has t}ﬁﬁ& fmm to be fallowsd by o ¥eduction in the mise of
the popaletion of the sphid, This wight bs due to high wind velecitisg
favouriag the dispsveel i eigrstion of the aphids. Johnson (1952 and
1954} im biw g*mﬁias o the fiiﬁamﬁ&il and wigration of ng&siﬁs hes shown
that aphid aigmtim GLEEES ﬁ%ﬁ& the moan vind ’mimi,ty nnar the ground
is sbove ilva mw g boud apf enls wauthisr 4o not Sowsue @mﬁm.
- Howsver; Abdul mm {19a1) fauad ot Slrparsel of eghide i» high in
dow wind ’ﬁkﬁ&iﬁya Yochunical seblon of wind way beve toma effact o
the pepuisbisg of agizﬁ » Lok snd Sfng (1947), howsvsr, chaerved that
this affect of wind de aogliglbie = ﬁmmmg the Snondance o

m%im o m Wld; ¥ aphia, Crig ]

‘ ki) mﬁ@%ﬁgmse!& no% daflvens %&a pmﬁ&tm
s grageivom Fost,  Dal and Sing (1947) in thatr acaloglent
#tudies of tha vocily aptils, Iricams Janiearen Ravesa ound thet
tm&m upto % & 49 not aﬁm ths population of aphid sdveissly
while mw%ﬁamsv bedow 57 F have & f%ﬁﬁﬁ&&i&ﬂ? +fvact on peprafustion
rates Tue kovest minimm tanprture recrind Qurdeg the period of
inﬂmwﬁim ;*..5 ﬁ?.&%‘ g dieh v far above Yhe 1&?&&% gub for the
woolly aphis. The e wlew B3 U,

o weRing tomperzdures gre nausuell;



though m’mu m G@ %2, havs siso bmz rmaﬁsﬁ aa prers mm, ﬂtx:lw
the cunditions prevalont
- thexe msﬂam ;

» T4 baw m ﬁﬁ&éﬁ is the puwiﬁ ixﬁmﬁgsﬁaﬁ %ﬁk %&
tusdity of the u ; g ice o0 -gm population of

apidd, ﬁza *:-4 vﬁm belng act ﬂmﬁmk. This 4 supporbad by
| Felaom aadl Yadile’ i:ﬁ&) ko etate thob ﬁm sap Loeding inkects eve
: ﬁcﬁ’mﬂaly i&ﬂtyﬂﬁm% of the atmospheric mm and- ﬁkay m

S affostad ’hy’ the mm soncantration of i;ms gsag m&w m by the

s (1618) quotod by the sbove auth |
phara gpeminiu éwalag: at ths sene wate 1o & esnstent
n:mssﬁmig ﬁm;:nwzsm af av %, ﬁsﬁ&ar taa a%mﬂ&ﬂﬁ maztg is

- gm:iinﬁe :aiﬂ.um; oy

87, 80, 10, 60 or 200 pec cant, This view 1as ogatn boen substantiated

by Putlor (;ﬁea} &mi fvidov (4946) according to whom the humidity has

© < no elinet on the wg&ﬁ&ﬁm of ﬁhyraﬁma

‘ E%ainfm aa ewxrm ﬁuﬂas the purie& m‘: atwiy do zmt. Sppasy

 “-%o nfluencs the ff‘ palstion of nphids Yiough haevy ¥sine BeY have nome
" wechasical mmg astion. Lsl sud Siag g,;%@?} Bowsver foimd that the
. ‘muﬁmm ae‘tsi,sn of s’aimﬁl bos nepligibie &fmﬁﬁ o W h

.,“  ‘
‘ in gmm aha yb;miabian 'i‘éf ﬁiaa waﬁat@x- W
o phabs Fa m cmmaﬁinls' 10ie ""iﬁa ey bs s&s&g o the fagt
‘ thu spcaie; iﬂ a Wm& oné and v’éi*ss poensuce of &%&:&mﬁs ha-tt

itks mm&: en ﬁhma, .&L . iy m of aatm and other asmdt
on yarsous ;ﬁm’ﬁs in t&a m;, way sw.l agcount for it.

&m t&@ mm;ﬂzx fuctors ‘ﬂ‘i&iﬁ valwi:!sy 5}:@&5 & aﬁgﬁﬁim



nepative :mmm. g ﬂm valositien dbave seven miles per kour
is samopfatsd wmtia mﬁmws reduction in the popiletion aar the
éﬂaﬁiﬁ% Msuﬁteﬁ end Stankey {10%0) izm shovn that the preveiling
wind graatly mlama s aprsad of the Hextoan bestle, Egllactns
, Wgﬁ}m A Knm {1982) also supports the pressnt findiag, ia
shing earm: (3812) that algratory ﬂwﬁ of Cocelneliids ceour along
w&% the mi E’ﬁnﬁmtﬁam wamnammam o the
nente of &mﬁmﬂiﬁnﬁ {quoted by ﬁam, 1962) ﬁzmlé that Tiight
. -my glss goony agsim gontle winds, The redustion in the popuiation
of aphid vndey bigh wind velosity eondition may siso e & factor
Loy %,im mﬁ!ﬁ mmt! of ﬁm&mﬁiﬁﬁa ’

rasponsibl

Mintwum mm@ms wl xm £s have B0 m&ﬁm inﬁmn
an the gnpuhﬁm at tue 5@‘“ ol 34, In tewpevate rcgiw tha beatles
tacons mﬁw saa anter hibersstion st 3o tomparaturss & bas been
: ,ewwmm (1855) An the cese of Pullus iupszus (Malsant)
But the lovesd mm tamperaturs recorded &miag the yariod of stuly
| vas 50,2 OF, aad it ¢si be wurcluded that under ﬁa tznp&ea:i. conditions

psrature 4 hot have eny retarding effect. eximis tanperature

sise é@ nst show aﬁw ﬁimﬁim izzﬁw@ an the pamhﬁm of the
h%m. Tois 13 :m 1n conforaity ulth Mapeoviteh axd Stanley (1930)
© and Suestasn’ (zss:az sogsrddag 1o vhom the M@w tespsratures ave
mﬁvﬁm&h for «::sks Maxican bestle Dpllac ugts Yala, Periseps
b8 way b tyus m tim mwm mmum, But under the mpam
awﬁiw st wm %hs waga of t&gmmm as ebumﬁ in ths

wasm&: m@atagﬂ;ﬁ.aa!. %i‘w teuparature does not sppsar o be an
inmrtﬁm fastor inﬂﬁmm the pewl%ﬁm of the %eaimmm

Eventng m&ty showed & siguificant negative corvelation
while merning husidity hae & slight negative correlstiocn, theugh
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mat stgniticnt, uith dhe populativa of the bestle, It bas bomn
saoorded bymmmmswmy {39030). th@ﬁha&mm&ﬂ o
ﬁw in rﬂgﬁvﬁ bamidity ave ualavourable i‘ew ﬁ:a &m&.@mﬁ L

il do not show any g&.@iﬁmﬁ mhm on %iw

@a&eﬁwlm Wﬁm. Ferhaps o tropical spsciss ike Cheilensn
| sepmualate F. =8y 2ot be affeated wach by the seanty reinfall as
obsarved during tho pericd of iavastigtion,

mﬁmmmmmafﬁammm mypswh@m:um :

intardependent or sore m.ly that the g@gﬁats;ﬁn of the mmma&
a&sm&ly falious tfﬁaﬁ of 4%y prey, the aphide This finding i in closa

| . perlty with the a&mﬂm of many previous workess B mw%y

relationship, é&n ot gk (1848) aceoviing bo Huffaker and Kenmats Ciﬁﬁﬁ)
© shousd Hhat the sbusdancs of & peadstor fo usually esssolnted vith tie

- ebundauss of dtw prey’s  Diekson ab al (1955) du thelr study of the
m‘&:ﬁm snenie @f the apotted alfaifs aghid, Zherdoanhie maguints
ﬁ%{éﬁ;ﬁgﬁa fomnd ﬁ%&faﬁ the pomistions of the Coccinelltd gradators
 closely followed that of the nphid, Huffoker and Emﬁt Ei@ﬁ&} in

: ,%&zﬁﬁ* atudien on wm&m erd Cyolamen mite pﬁgﬁ&ﬁ.m an

Strasherries in Csidfornin chaarved a Leirly reguler retepronsily
dependant cficdiistions of esdstor and prey.  Vasauthsrai (109%)
Irom bis wtniles mtﬁ@ predatars of Slayrodide ofl Pus sate 4n _
Gofmbators slso endwrsss the viay thet the peadator &ud prey density
Ars zmmmm and the tus ave powlitively ecorvelsted., Hos
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| \s:!méim on the ﬁeeﬁm of the Cocelneiild pradators af%%ﬁgm
' Secp. m beans in Englaod by Beuks (1965) indicaded that the predator
and grey pop ?"ﬁm Ciusbusts indspendently and ths predéter
gemm i zzesﬁ ﬁem‘b o the dennity of 2 ats PeYe  This way
"be tros for the gs@nm: bs otudied snd also under the tomperate
sunditions as e;ﬁsame‘i by Hagas (1662)s |

m¢mimitmmmmmwmﬁtanﬁu
apies segnagulety T.oeed ite dacaturs wlages

has brought to 3 5t wimy aldont Seturss thet gy dead & @ batter
‘understasding of the Saxily asd siso the furthsr seops Zar more
Satailed work m z&ﬂif@*wﬁ speciau, Further, ithe @ram% atudy ham
highldghtad tho : zs: 8d Sot @ sﬁmmma terminology of the wale genitel
strustures.

The ~mwg§igaﬁian on the population mmm& ot

s gomseilsts Fu and AMie srasclvors Ko, tou
rralintnery mm has gone a Leug way in brisging sut the
gs:mm ﬁ@%ws m& fﬁaﬁr mﬁefmim i Wﬂ% ﬁm
| a;mm ﬁt&aﬁ@ a’a&yﬁnm w’ﬁi&aﬁ m«m @rmism Wauther
_, Qﬁam m wa&aﬁw and prey smeiu ﬁm&vﬁzﬁy a3 well aw oo ﬁz&
.mmumy cmﬁém is a £4e34 ulth vast uw@a fa;r m%nm Worke
*m stﬁasﬁy af up . mlaﬁem of t&w Waﬁ w& m ﬂ&ﬁ‘famfk ey
) sﬁaamu, &a wmmﬁ lawwtiw xim’imm&y w giw -,
M}?ﬂﬁiﬁﬁm of %:&a wodatormproy emimﬁm i’m w&m szm%im
in & particular mﬁaﬂ and & cosparative 1dee of the relationsiip
of & pulyphegeus gf&éaﬁ&: with Lts diflevent ey wmem




SUNMARY

ad $tudy of the. exbornal Morphology of tho sdult of

hed  BOGERNISs ¥ ey buon unlortaken, T soliend fsctures
are a8 Lolisag, %mﬁa&m@ in g &asm% aubransus yepion whiis
post clypeus 1s fuged with the Srans. Ths wandibles hove o Bldsatate
apex with & kmas. ot ﬁhwaat@m of mwm am&ssg m
presanes of o sm‘il agmmﬁiq smam, viss, mﬁ ai; the Mam
dsteval angles a&: thie 2atieun ventrally and the hyy piharyre: uith mﬁpnm»
wmwmmmamm&mmamam fr;r%hg
£first tioe in ﬁmﬁmwﬁus Tt mathar anmaxawg mm foted in
the head is %zha Mﬁﬁﬁw of . ;;wz.? ﬁimin;m mm@;a repressated by
tha mm arme,  Gedvix hoo bein fomuid 5 be my anmms mgﬁas
ﬂﬂmﬁ,& any %Mﬁﬁ; »  Prostareue extend @vaﬁm@ﬂy botuesn the amce
foraing the prestersal Lobs; with & W' ghaved prosternsl sardns on
the ventral mm of 1t, . The mstafurea 18 Nighly developed for muscle
attachnond, ?mi are four segmented, thind tavsomars being rmall and
concealsd 1o the éﬁ;ﬁi}z’ m&ﬂﬁ wagond. Wz@{m i chazaotarized by
ths prevsnce o 8 | s%i& af clews gnd an ungwitractor plate, *ﬁm&gﬁ
noysaily the {a&aﬁm 4% sraogs ov yollew with throe chevoron ma mariings
on m, Wmif}w@m varistione in colonr pallers ay well um m £he
warkings eve mot with, Find winge aro mesbrancus with redased vens
s foliing m%’iﬁ‘ﬁ '

é@:!m aiaﬁsw aﬁ,@ﬁ ﬁv:isﬁ.hm %arg;itaﬁ and gaven iﬁ@mﬁm Mmtx
vii;s.&h &%&M’&a ymmaa & W of &Mmﬁm& sa&ataa Wilsh aee ¢1ﬂamh
a.mi m The isasz mmﬁs in the main and ﬁm&w are @ﬁmm Male and
fm genlfalia awﬁm to {he pansral pwbte»m of Cocolnailidee, In
male the sigho is z.m end slightly bent, the bewel and latersl Lebes




being mli é&vm&mﬂ

A& éa‘%aim stndy of the axtarnal characture of the §am .
inatar grob of the Cheljoyenes mexessulate F. showsd that the meodsilss
are siekie shaped sud Bldentate with & bazsk tooth, Auttanse are three
seguantade W;mpﬁmm e manbranous with hypoghargngend, ﬁalﬁmm.
Logs ore of eyual slse without o Aistinct tavsuk. Six xous of compound
B ﬁgzm ém&;&w and 8ix rows of VaLTucao vestrally are ;mam on the

| abdoodnal seguentie, The lash abdostnsk sogmant 18 modified .mm an
snal focte The n‘éﬁsﬁiﬁg&iﬁﬁag Lonturas of the @M&i@r shyay &m&m

have b@a}a mﬁim%

i&&aam%w on . the sxtexnal m%m of ﬁm pupe of

pmmiiaks 5 have shown thet 1t is aﬁm&, MW
2 mmmyw@amm@w the m;m%bxﬁ&m
ﬁxwmw as iﬁ mﬂz ﬁm&ﬂ@i&ﬁé@,

"‘ :v‘ l'“r"'

Papamﬁﬁm studiss of Cheliononoy lag $
gragaiyors ¥ E'zava baen. amwm for & égasﬁa& of 48 weskey fvem
| G882 %3 %&s@m Senther data tave bren siatiotiealdy a:mm%ga
with both Oocolnslidd ast Aphld popslations. Toe aseociotie:
_ f__‘éh'ﬁ wzﬁa&- mgmy ss been studieds’ Anmoap the 'ﬂ@a‘?ﬁaar i‘aﬁﬁﬁm wind
: | ?ﬁiﬁ&%&; mﬁw&i a ﬁb@%ﬁim wxr&l&t@@a with aghid gﬂpﬂﬁ%ﬁaﬂ ﬁi&:&s .

. awaing %zm&i@g el wind velooity %av& beat fouzd o be mgﬁ%iw
Am&zﬁaﬁa&i with %:"taa g@m&aﬁm af‘ the ﬁm@ﬁaﬁi& ?@mﬁm density
ok Ehellosones ;a;w&pw tn ¥e has baen found to be yasitiw amlam
with that of tos eyhdd m cagglusrs Bothe sbtel 1o 4n gmm}.
. &g@wﬁaﬁt %sit?s e, W@& gﬁﬁﬂ@gﬂ& thet *the slusdssce zzii”

pradator is mn@.&z:f fﬁmmﬁ.&%% %%’a tas sbuednass-of 148 ;mg".

 hotvsen
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 The mﬁh@y mﬁas %0 express hﬂm ﬁﬁp fense ezf.' gmﬁtﬁc %o

' sm He Bashear, B.sgi img.), M.k, (Stanford), ?‘m%gi;, Swader
| -’mmmm, mmmm«mmmi jered duris
V Mt i V

t%m Wae of 'E!us nvast

' He 1s masm &0 Dre Koo mmm, My ?m,{mm}, |
ist for %z&sg ‘walosbie gatdance and ewmmﬁ mmm A
ﬁm mwsﬁm of ﬁi:iﬁ dissertation,

%‘&Q help mm hy Sﬂ. éio

| dax f\; Qﬁ% (‘&30}7
TRossarsh Assistss -a s; eratatuliy nekmmégaa o

, mwmummummwsmmmzxmzw
N deputing m_a to ttgﬁarga the post graduste courss.
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PLHLATE X
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PLATE 2
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for counting the aphids and Sodeineilids,
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PLATE XI

Graph showing the populstion of Apbis ersscivors K,

and Cheilomenes sexmsculgte Fo on Glirieidis for the
period from §-3-82 to 26-1-85 in relation to veather
favtors,
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PLATE XI2
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