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o _'Suuth Africm eotton is yrodﬁéaﬂ“ t?mter 3:«1111 xtrigafed gmﬂ dz‘yland praéticss. *rm

L '_.number of heetare’s devuted ta tsotton prcrdueticn has i‘ncreased dramatically war

o 5 thig! latter half of the wsn's. from 1(1?\{54 m in tha 1984!85 seagon to 208 360 he -

L : ..__.-1 ncrease aaf 215 pement The avernge priae fm: hzit wa;s 385 cents ﬁer kxlbgrﬁm in

z«n ﬂze 1938189 season (Catton Boam Annual Repnrt 891'90) Ovar the same pennd
= ___"proﬂuction, mcr;aaﬁd from 1‘?9 134 bales at' imt cotton to 388 341 bales,
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_:‘_ minmzi rand annually and does not take iuto acoountﬁhe vaiua assocxated with seed
"__'“.'i-._'productian or other cotton related markets: At preseut South Mrican
) consumptmn exneéda pmdm:tiun, and ensuras th,af’ tha aotton industry mll graw
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e 'mthe future. ERTEIPIPE B

. '-'_-Luxuvated wtton bslongsuto the genus ﬁgg:zm L, in the fatmly Maivaesae.
- and cnmmermal varieues beIong to four ﬂpecies. namely ﬁ ___gjgg_ﬂm G. - | »
i M Q E&E!?.&dﬁl&(sga Island cotton) ariﬂ B l.um,__gm {Up!and cotton)
) (Pearson 1953; e cultwars most w;d,ely uulised l’ur cammprcml"cproducuon in
 South Africa belungto G, m;;qm and m¢luda Acnla 1517;79. Deltapine Acala
| '.90, a8 weii &g soma lncally bred cottnn types sueh as Tetra, Gamma and GRE
- (Greeff 1986). Most cultivated cotton iypes take the v.gm af a perenniai: shrub _
witha wgaruus tap root system and [ amgle aacendmg ruéirx stem which bem at R
| -each node a leaf and. usually one hranch. Vagetatwe branches n:-r monopodia tend

_.tn ba pmduced Iowar down on tha plant, whxle repruductm ar syn‘fpudagl




e short and tex‘minate in a flawef bud‘ The eotton ﬂuwer is acreamwyelmf oalb'l__

_._braﬂches ara pmducad hish%r up won thé monapcdm. Sympndla are" generﬁily e

- 'Iand mmmns open far ouly nne ﬂay., Polﬁnatmn usuaily nccur,s m tha aarIy "

I aﬂamoon anﬁ bg Iate’a‘?tamoon the corolla hegmsto cknnge colmm hecoming fzrst' | BRI

:_ .:5 FY raint pink anﬁ latsr 2 ﬂeaper red«mauve m; the sama ta;ne the b:mts (calyx)_ |

B i . clase around thé ova!‘Y. A‘L tlhis stage tha hud is te‘rmed a sq:aare. ﬁAs the square\.g o
o : davalups, the fruit xnmasas m srze and proﬂndes bgynnﬂ the brmts. The frmt gr_'_- ; Ll '.

: »boli i a 3»5 lacular, r.lgluscent capsulaz each Iacule contaming sie nh:e saad& o

It *.-dfhsa seeds whie”.:, in admtiun to P shott fﬁzz usad m 1he explosiws mduswy, o

prﬂdvce the um fibres (Van Heerden 1977) (Flg. 1). L e

oo Although cottnn 1s a perenmal shruh whmh ean be ratonned {ie leff 'tn sa;and over

| _1eafhnpper; Cmadallxdaa) and various cmton atainers such aa

» N ) "juntxl the following aeason, thereby avoiding“ Plautmﬁ agaln). mnst producers: _‘- .
L ...;cuttivnte cotton. on an armual bas:s Wfﬂl plaming Wmmemmg % n’fe fima qn:_

P \"'Oc:.mberlNavsmberand harvesuﬁgwcumngin AprsllMay. Agpaﬂ &mcussinn qf;_‘ L

L the *advantagaa and d; advantages of ratooning cottbn :s given by Igules ahd Gmefb

- {1 989). Tha practwe is geﬁerally nnt ancouraged sinae At yromdes a wmter habﬂat

. _ for many pest specxes ami ensures high earhr-seamn pest popuiatians. Durmg zhe RS

o 'producuon season, 2 cotton crop is vulnerabls tor attaak tron @ wﬁ:la reugeof
- -i1,.aecta. " Snuth Afma key pests ate ﬂgi_lﬂﬂy_s ﬂﬁl‘l.im (Hﬁhnen) t&menoan-_._i-,_.-._-_-_:_‘-_ o

_-'_bnltwnnn. Noctmdae} and lmgm gm;m_m mmaduvan (Red spidar'_'gf
- " nuta, Tetranych:dae). Dther pusts mctuda Diga opsls

gggj,g_l,l,ga Ham,son (Red o

. ballworm' Nootmdae}, E.ggjgg m,ag}gﬁg (Bﬁisduval) and E. h;plggg ‘Walker._ :  ; \'
_ -__ISpiny ‘bollworms. Nnctuidae}. varmus uther _,mm_g *ﬂpemes, ﬁg{ﬂg SRR
N Sggggp_u leet (Cottun aph:d. Aphididae). J_}p_h_@_a apaciés (Gtittcm

- mw.u ICosta) (Lygamaaa) and D.smim_ speuiea (Fyrrhocoﬂdaé’} In"__
L . additian. various Culeaptera also attack aotton, Adult Sﬁﬂ!&! gyﬁm Baxy'

et .-




- '.:.:-."."(Chmqm’ﬂm wn “’a“” m"ﬂ“ﬂb e...ﬂefuliatinn wl:nla the iarm attack the
E roots nd ymmgsaedlmgs (Broodrylc ;%4) Tha lnrvaa an spenies_’_-:-__ﬁﬁ
__-..ﬁ_(Cm‘cﬂhonidae) femi on genmnating seeds, causing heavy incalisa d o ax}ﬁ.':'i-.::: L

oot

'.reﬂtl ctﬁms early n\ the sem 'L‘he wiutc xly, mm& lﬂbﬁ‘-’& ( Gen n{&ms) 3

o :I (Aieyroﬂidae) is also known to vaentar v:rab diseasés. It ;s mus ahvmus that the"__""- e

N ?55’ complex associated mth coum 1s wxde and wntml pmcedmg “? -:_ : .
: .'_'T;.:_':comphcated. For exampte. mih respect m the key pestsl the usa of pyrethraia_;"_.lh; '

R PEﬁt}ﬂdﬁs ﬂgainst the bonwarm compiex reducas the splﬁer mue natural enamyf;_zf. g | p "

populations vmh 2 concbmi;ant incraase in spﬁiar mita dengmeg, Fcr ﬁ‘m-_\j_ [

fh

.AM M Wagner, the cottonmm W"ﬂ. _wasidem;hed a8 ﬂPOiienuai' :
o .:___:past uf cotma m South Afrma during tha 1984185 seastm. Dmng that pe‘t‘md
o _:t was founst m the cotaon gruwmg areas of Kaﬁg\smng (Bmodryk & _.
| _'Mansfieid 1985), and. since then it haa spread 1o ’areas of the eastexn 'l‘rangvm .:

: : (thzhﬁusan, pars aomm.x). nurtham Natal (Eulitz 1937, unwb. rapm,'zf : .
o _'_'Bennett 1988, unpub. report) and Swwland. Smce August 1938 it has beeu ..
- \fﬁund 10 occur in the Pmtgala. Hentoraprmt (Bemwtt, pefg,_ th,), and R
" I-'-_Makatmi (Svnf 2 pers comm.} 'araaa Inasurvey undertaken bymyself mm |
- ;_Pongola area, 160 eottonplants wene mvestagated amd 47 adulta. 4 pugae an;l 5 _
- ._ 26 Iarvaa wera recovered‘ “annett 1988, unpub, mpart) I)n a stand of fataon o
cotton (1,3 ha.. Zud seasan} in the: Malelane area, over 300 adulta and more -3-.{__;
than 200 pnpae and Iarxraa mremllected nverapermd ot‘ m’u months m 1933, :
| - Thzs clearly demoﬂstratear that wathout adaquate contrnl, gg]__g_g_x_'g hm t:he *- _
| '_pntsmial o achleve high densnties. I‘ i‘ these h*gh Ie\*els which have leact r +
. .-.__cottxm yxeld reductions of up to si::ty percent on’ pl-‘a-harvast fOrecasgg, S

. accordmg to Mr Jalm Eckstem (('in managar, Heutorsprmt, 1988, pers. cnmm:} - L
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S "._'_.-'j":-'I‘o fmd satasfactary answers to ali the questions atated earher 1s t‘ar basronﬂr the

L ‘earing mind the1 zmpmaneﬁ of ﬁetefmi"‘”‘g “’h"t“” m@ ‘hmt ?wd oy e

_"._""'.__msect tcr the cotton mdastry, Justzf:ed furth " extenswa research. Annzjhar

= '_:_:__;_cmeﬂnn that was used to 1dentify study ob;eatwea was tha f;gf‘{hat an adaquate

vl .j__"_knawiedge nf any potential yest‘s morphtslogy ana bmlogg is necessary hefore%n

I U-

o f'investigation of its contml can hegin. . Consequqntly ‘g:e major nb,;ecti{eg_ffirﬁere! T
o _'__'menﬁfma for study. The Hitst was w d\ltmna the d tributinn of: A- M :

:-Sn the catton producmg hrea&nf Sauth A‘:‘rica- _Thls was deemed nmm - tﬁat

L = ___._-__mi .'assasamunt eoulﬂ be mada of the axtant tn whxch the cntton industrsr ceuiﬁ he
- - threateﬂeeL The seannd objactive mvoxvaﬂ the deta:led tiesmphon of f; m

: --._smcé tlus mmt 13 not a true membér of the genus &gion I-Ierbst. évm though 1%

e ongmaliy d,escnuefa a8, sueh. 'rhirdly s mvesﬁpsﬁon of tha witlt*in plani

=r=‘

_scopa of nu MSn, study. Certam ob;ectives ware therefors idant:h@ fur studyg T

f‘\

Lo

'-._‘J

o '_: " '_ fﬂmtnhution antl faedmg praferenceﬂ nf A_ ggl,_at;gm was cchnsen axnce such ﬂa;a - D

. :'._:wou‘id mmt in pm pOintmg target "“-‘310“8 of thﬁ plant for pesucida aplilieation.' e

" ﬁ:‘.' -In addinpn such dat& wouid andicate ptobable reasons for yield and quahty_-,"'

S reﬂuctiuns in cnttbn:‘ittmked by _é, gglggm_m, should they nccur. N The fnurth' '.3_: G

- objectwe va to obtain data concemmg tha li?e~cycle of thG msm:t, aspecmllywith_ S

B .regard to the numher df generatwns per season am:l the msmher of Iarval instars e e |

- 'I'he fmal nb;ectwe was 1o determine mhether A. _qlgnut_zg uesarvec! pest stdtus and e

o '.:at what densities it affected cntton yietda antl quality The study as a whala

- ”-necesmtated a datailad review bf ralevant hteratura._ Sint:e virtuaily na ;

__.:bhaatwns w;th regpect to npplied atu:l bifﬂbgieai wpica emst‘ this aspedt(uf the | =

__stuﬂ}“ iuvnlvaﬁ a mxw of taxonomic mt‘ormatinn.




kb (182, g o ok insed oy, ofclssiinin, st

. -‘l.-j.f'nmis;asApmmdes Aecommgto anerpném

:IQIB% pers. comm.) he camthus

"“'_-'he regar ded as the author Of ﬁm Ap;onidaa, the Apioninae and the Apiamm
. () -

'. -'Letaonta (1874) rei’erred tu the %foﬂp as a farmly, huwever Le&:ﬁt& and * '.3.'

Hom (1883) redefmedn as asui:famﬂy‘ Accordmg tu Wagnar (1913). LeGunte';'-

and Horn (1883) gave nn m.orpholoswal basis fnr thetr classxfmaucn. i
- I.; Aplomnaa &E&l LeConte and Hom (1383), dici not include tha genez'a'"f__-.-;"-j._",:.':'f.
| Ghevroiat or J!ﬁﬂ Latraille; which were P’ﬁce‘i in a separate g

- .._I_;Iaubfamﬂy. the CYIadmaa. Faust {1889) used ‘ﬂle mtes;aon of whather the .'
o ﬁ%znur attains the coxa or nat, m dzsnngmsh the subfa:mly Apmmnaa frami--'

: "other cumulmmd subfam:heg. Waguer {1909) nonsxderad this cntermn asbemgf_'-'_:.:i’

_useful unly m the separatmn of tribea and used the fullawmg nritema to_:

o distmguish his subfamﬂy' &bdamen thh five vxm'ble sternites* sterrm 1 and 2

" | bmﬂ, ench at least as broad as sterna 3 and 4 together' sternum 5 flaf‘aud at'___g_f '

" Ieast as bruad as ster:na 1 and 2' cuxae nf metastemum sepﬂrate. el,,rtra :

comptately cnwring the ahdomen- antennae straishf- e

_ :*I‘he aubfamxly Apioni nae &QB&W“B“"‘ (1909) compnsed two tnhes, the
Eurhyﬂchmx and the Apiomms this sahdmsinn bexng ha“’d on thé cgterian '

B ’of whether m- nof the femur attams tha soRa, In do:ng ao. ancordmg m




-_ ._____mcluded the gen‘t{swgpmm Paaseo_, 'Phe folfomng gmups of genm, ﬁf -

_I_.__-garly ,lworkers. 2 mni&ined synonyms uf memhem o’f his tnhe Eﬂrmh;m, L

inoludeﬂ

m | tl:us ﬂnhe, nafngl}v

y '. ,g_u_gg sehaenhen,.&nmg Herbst md s““}"’ ﬁ’ h"s lat?ar er
.':3'_":.;...Wagﬂar (3912) aacluded g ;g;apigg hut meludad the i‘#ﬁ ﬂeW ganera g
| Ldﬂpﬂtm | Faust and égjgg;_qu gg Wagner. lea”srﬂub;oi’ ﬁﬁﬂm "f WL“W ? \b
o _."'-:workers, whioh contaﬁned S}'ﬂonyms of membm“: of this.t;;ha, W’agner (19121 -
S \._'hsted .ha fullowmg‘« prnides af Sahﬁenherr, tha“c}'bﬁbldu& of Lacbrdairs, tha

_ — _. __ . Apidae nf Bedei and tha &momnae af Faust.r o




;

2,12 Pose wxz {meson. _Kissinger, Bﬁg;‘gn; Law

larval frontal sumre extendmg complﬁtely i:o the mandibular amculamry

S ansest m the Curculiortidae (Fxg. 2&)

ot Vﬂfiﬁbihty ;-#- the appearance of the sutm'e emsted. He concluded by-. : o

__i'etaini“ g lustwo tnbess ﬁeSpite the dﬁhcultms creatbd byImgﬁ (Fx& _'.a). o R

S

t)barprieler & Louw)

o _'_Crowson (1954) treated tha ’apxamﬂs' asat'an‘uly. Inthm paper ha statad ﬁmt _

B f."':::_._the ﬁkpmnidne could he thought o“f as mtermetha;a between the Attelabxdae

| '_ﬁ :'-and the Curculmmdaa Crow‘scm {1954, 1960) was unclear astu why the group
- :should be tmseﬁ to farkillv status. In the Apiomﬂae he mclnﬂed ha o ':'E
subfamiliea Eurhynchiuae, Apiomnae, Ithycermae ancl Nanophymae‘ H&

' oonsxdered the attelahxtt t‘eatures of prmdae tnr be pmniuve. ’I'hese were. tha

’ -"-non~gemculate antennae, the ahsence of a chstinct pmventriculua aud :the

'\\

. membran& I—Ie Plaeed Ej;rhmhu clgsest to tha A‘helabndae anti ,aiim

2E

used _(mdmated by apamarsutur&) and m the seconq,amde range}_"'"’-_'
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. Figure2. The clsificsion of Apian Herbst scordingo diferentauthors




St

= hfnmiiy for the group, argning that the avaitable eviﬂaﬁc' !

T E..j' of it in 1968

.."'I;_:l‘ﬁpmsented b}' the mhe Aplemomm. 7‘111& feature. accordj ; t"h‘m* iﬂ“m‘f
5 seen eIaewhera in the Curculionidae« 'I‘he next subd:-.risian asbasadon

" the nature nf t‘he tnbula.r ﬁagellum m tﬁa ;nternal sac. "I.'ﬁ' ”ﬂﬁtb@ﬂt a8

: :_--_'_'Eurhimm anrl 1'.1'1& Aspmnmi The d;visitm batween the two tnbes waa based

__l,nopterum Catqgogus rhaxi previousiy treafed these as separate subfamih ;
i
1thin theﬂumuf.iomdae 'I‘ins movawas alsain Iteepmg wnh Crawaon t1954), _

. B _KJSSlIlger's (1968) Ap.tomm ggmpnsed ﬂ'l!'EB Bﬂu{pﬂ Df mera‘ Thg E;mb “‘ : Sl

T wh:ch the mesacoxae Were notsepnrated b}f ﬂ“’ m""' “3“1 mmﬂma’ Wem L

o ..,'.'.".j'flagellum. or, wrth a vel:y reduceﬂ ﬂagellum o:ompmed» Wﬁ mbes, narxi&l'{ the ::-':f- R

. nn the namra of tha antmmgl club, the apmni'.xtmlal artwmlatmn am& the

""';-f_s:xture betmen mma 1 and g The A,ptonini was furthar d:vided into twn




L Dberpneler & Louw {1935) in a'mﬁse on ﬂbutham African Gurculmnoide& B
o ':;; -_ fnuuw ﬁtcwsmm (1954) uiamifimﬂon. In soumern ,A,frwa miy three uf tfm'. F_’ ;;;-'
-aubfamﬂiaa are regresen‘ted (Oherpneler& Lnuw 1935) 'I‘wn 0f :ha suht’am:ixes RS

R _igare abundant {Ag ‘inae and Nanophymae) While the Cyladmae i‘s repreﬁ-med S

_;_._.{1985) alsu puiv*.ed out that tha systematic pqsmon of the Cyladiuae wmz HJ _'__._:..:
- .. . probably best he_neflected by ra:sing n 20 a_ fa:mly of the cumuﬂﬁmdga_ Aga in . B




i _' The genus Ap_g;; was erec%ed by Herbst ’Cl?g?)t The hss of

) ..the Sﬁnus from e

f-_i_.: _'its establishment unnl 1912 was deﬁailed by Wagﬂer (1912) A ¢onsiderabiafi-;': :

L amwnt uf wm-k was accomplisped hy early wo.-, kars and thﬁ! mcreasmg aumbar o

' _;_.__f;nf spenies desmhed under the genus hears tesumony to tIus. Acpurdmg tn_:'_

:fjf‘:-fWagner (1912), Gemminger and Harold listed 377 spocies in their catalogee of

R “91371 Schjankling hsted 10@0 spames in the Catalogua Cﬁleommm of 1905' whﬂe
o :;';.:'Wagner(mm} hlmself listed snma 10?5 species. According ‘to Phelps (1955).

, -=Ban’our-Bmwn of the Bntish Museum of Natuml History Pomed W‘l‘

:. _':.',offSOms 25110 spemes m 1“95& B

e f:'ThQ pract:ce af dwldmg aplqnid genera im;o subgencm Isagan before’ thn tum-'_

: _'--af tha century. Wagner (1908) classnf:ed A_g{_o,_ _t,)_lga_tgm m tha subgenus

s ___;.':.;Peragzgn). Kiasmger ( 1968) m tha most recpn :ewew of world ganara hsted- -

R _'_-'__.36 suhgenera of tne genusw He arranga:d the suhgenera m alphahetu:al_

order for. mnveruence. addmg that at that time thera did ot appﬂar fﬂ ben

] Iogical way . arranga the subgenara since the: necessnry p@yiogenetic or'_'f:’_.

o "cla ﬁu.ﬁc: data were ot avaﬁable. '_j':'"_":"" o AT

o D:stmgu:shmg characteristics oi’ the genus were givan in a key m world genera_:-\: _

o of prnmae by‘ Kissinger (1968) This key xs w:dely recogmsed and mudem

'authors mere'y alter cunplets uf the key when a revision demands addznons (eg.-

| Alonzo—Zarazaaa 1984}. Charactenst:cs of ;he genua_&,g,minclude the i’olfowing: a

i Claws free at base. s R
1i. Metatrochanter less than one :h:rd as long a8 metafemur, '1 o

iii. Haad not cnnstricted at base hehind tha paswrxor margm o’s’ tha eye. o



e v, Masothurnx la:klng & daep lateral pitnear the pbsteﬂor mﬂ?gin ﬂf

the prothorax. S A

i, Body Iacknngnumerous, st%aut clnh~hke setae._ j:: '-

| vii _:_"_Apxeal sclmtxsed plaie baa:mg maa:gqhmtae. ST

23"“‘6 “PMWHL-‘& ‘“"Mﬂ% oy ‘J?W gee

_:_'rhe type spemmms ware corleuted by G-&‘K‘ Marshallin thﬁ then Sambur}'» . o

. _-c\f :

%, . A ;

N Q,_ E:

o \‘v‘ '};niériﬁf';m” : pf thta protharax mhns a.n ohvi‘ous posffﬁcul&r iobe. N

y :':""':'_"Rhadema (tmw Hﬂt‘are, zimbahw&). i“ 3902 Th”" wers \Yarwarde,i fo tﬁe
--'-Brxtis.h Museum of Natural Hxstﬂfy aﬂd “"’m “m"‘m’ﬁ by Wagn d (1908} a&

iy

':Body blackwbrown. pfothora:mnd elytrn with redmsh ‘tmt,.,. SONCE

o -'-""_:antannal sh.aft (seapa) and“hase of thlrd segment raddish

- ":'..'_“Yellow, Body cwered with shur: whxta hazm Undm'siﬂe nt‘ﬂ

o --tarsi in males ﬂensaly cover,ed wim whlte hmrs. S SERT ST

B _'Head mth eyes larga and slightly cnnvex,aslong as vnda (ie H o

circula*r) Vertex sl:ghﬂy mnvex amd puuctate. Rostruml-:”.:.__--'__'.". -

B \_'_jmlatively short and strmlg, is} the male seemingly shprtér. in S

i the famale nearl}' a5long as tha thorazr. in botl'k mala aud

[ fsmale“the rostmm is expanded nt the- baae aﬂd narrawar

o picaily. In the mhle the hemi ie 'ha{ryr and densely puuofate;

o "m the female less 'hairy :md lass densal:f i”“n“-m‘f Hend

. !b

o R i . -
. L : R ) . e, 0
e S - S e r *

.
3




Y

i fémale stnmer. Anwnnae iuserted mar the hase of the

7 voumded, ow

shaft (scape) ' '_ somawhat longer "than ﬂne two Subsequeug

‘ _.__._._j-mm conn pact tm £oIlu w.ng mgmm mm bmg mm

. in tha fémaia* R

::}. &ﬂtez‘iorb; /dghtly narmwer. Poster!or mm:gm uf pmthom

__'ak lmee anly shghzly consmeted, un tha szdes only

'-_'r-'-slfth;ly rounded. postamr mmers/angles of pxothorax

: i nearly msht-angled (’Hinterecken ziahazu fechtwinkelig‘). the '

. ..r.‘

- - _bﬂaally braade‘r than the thnra& 0!1 th° sides nnl:,' shghtiy

" wxﬂest ngar the nutidib, ;:qstariorly umf,prmly

-._“_‘_'i.}'zannded, rxdg&'ﬂ bmad and punctma Stﬂﬁhﬂﬂs °‘1°’ ‘“}}‘ p““
e timaa a5 w‘ide as rxdges. &ﬂlcﬂlﬂtmﬁ’ Pm“'mﬂs o
._'.-F%f(*s:zhu;terbemanm of elym ﬁisﬁw"’“ "““ ”"’“ﬁ“‘“"' |
_ tfiﬂnsulaﬂy ghaped and nfurruwed with twa distinctiva

o "processes. Lega slmrt an& aval. - fxrat nnd samnd tarsai

. '_._.:.--_._._-'_-'Wlﬂﬁ% ml claws h]mﬁy sgr;m‘:e. - In tlie mﬁlﬁ the: an‘l
| i surfane nf tha tarsi clotlmd mth a tlexm h&u'lmd (*H‘aarwhfe
hakl m det‘).in the famale me matasteraum meauh side ut' th‘a

Hs f'"‘hna') not a8 1ong = hmd @ o "‘““*' '-

aegments ta:ﬁgethenr Third antennal segniant short a,nd uval. ) oo

3

' "'_."3'__;e14:sely joined ('enganemgna ggfﬁg,;h thamale, themma : BT

o -'_:'-lrustrum and are short and atrﬁngistnut {'kurz und luaﬁftxg 3 :

o . :

; Elﬁl‘ﬂ. somawhat mnger thm‘,[ OIIQ nﬂd ona thil‘d tlmes &E W ld&, -

T }___Basa slightiy cbnsmcted and densety punctater. anteﬁof R

. -:sagmenm appmmmtely tha samg Ieng:h, skghtly longer tlym

S



o coxae 1umpashly formed- : tlw fcmt posterim* hbxaa thh a:"_:_\"_"-_:_ _;-; | s

:-bmh nfblaak b,mrs apncallgm whichmakes them appear widar_’__
L '_Lensth. 1.9 21'mizh s

m 1902, G A.K. Marshail) presented ﬁor de&cﬁl’*“’ﬂ-

Peamou -(19:!6) inachecklzs’énf pests of st #frica refera w ﬁ.mma
- __mpn y;g;hmwgguer as connpeé,tﬁsu According twaaatson (wss).{,’_ :: .;  -
bnth G,k.mmmn m,. Balfour~Brown mformd hu that 1ha type of ﬁ

s _'fm_ghgggy_qg; mas cnileat*d .&am; '- g ',.yﬁ%

o -"'meaothoramc lateral pit near t‘ 9 pnstemr margan nf the pmthorax, In attdxtwn. SR

of the eya. These obsawannns centmst with the ahamcterisucs of the ganus”_." R

) ‘m s.wu Klssingar{wﬁs). |

- Spemmens OfA &sasmfmm South Afnca hava baen comparad wath tha type'._"_',_-'_';:_-_“_' =
S syecnneus m the Brltash Museum nf‘ Natura! H:story hy Alonzo-»zmzaga ( !988. '
_ pers, ¢omm.). n authonty on Ethiopmn prnidae. Thesa; ‘Were f"“ﬂ, 4 tq be

| "““slmif‘c- Aionzo-»'Zarazaga (198& pers mﬁnm# conmdereﬂ that theaes;vuth

'.Afncan specimens may repreaent A new genusk _ somawhat sumlar

_ '_Qmmi.ﬁ Vns&. Furthermore ha added that tha genua ggl_r_;is cnnazﬂerad 1o L

be excluswe}y pa.aearctia ami that ha wnum pmbamy ba emcting anew sénns ;_

e mth the nama L_nﬂaﬁm ta covar tha msect nngmall}r dascribad as A.

4 sxamples (2 males, zfemaleszr from Sansbury~Mashanaxana._":_'jf_ DR

R __: 'ﬁ,&lﬂﬂmmis themlder mﬂw . .masfnm asynonymy. \‘I‘he type of,& SOEE

£ ;_"Z'*The examples of Sowth Adfiomn & mlgamm exaatined, at poasessed a e

the head hearﬁ adefinite 'nut shght conatriction behind the poatsrmr margin

o



B heen detarmmed

o -:In vanous patts ni’ the warld, nther speczf__

LB e
'.-']\\"\ BN

gq__as_um (Appandm A}. Aithﬁugh the ot hemg dealt mth here.is pmbably
notan &pmp_, Lt wﬂl ba réfefred to ak.&mpggg_ggm untif a ,batter name has

4]

_of-ﬂw genua égion anhieve pest

B _";.:atams ag mu. gpmn o0 ggp_tﬂg m the *"mef’cﬁm atafes °f th Dak&ia and

j'-ﬁ"Minnesom has biaen shwn to transmu fungl\l diseases to sunflowerglt’iaudet*&
e __'Schulz 1981) Apj_q _ggg,giu England was 1dentifxad as tha main wctor oF tha

.'__-f_._'hroad bﬁﬂu stain and broad bean true masaic wmsas (Cockhain ﬂﬁl' i932i- N :

?'r_;, n;siia, Ap;_gn go,;gh__g is a ma;or pestof jute (Dutt & Ghatak 19‘?9,

) '_:_l:haltﬁr,u & Das 19?9), _wmla in: Finlanrk anﬂ elsawhere. aeveral apzonirl

| spee:ies caused ﬁevez'e dnmage ta nzevar seads (Freemau 1967) m sead BN

'_._feedmg hzh:t has bean used ta mm's advantage in semvaml biovcontrol St
L '__-'-_"-projacts, for example m@gaio_ij@g;enn ﬁab_e a_mﬁ_& i Swth

'_ Alfsicn. (Hoffman 1938) and Amgn.u_!_ic_igon gorsa in New Zﬂﬂlﬂnd (CWIGY o

-1983} I-Iopkms& Whittaker (1990& 198%) stuﬁiad the population iiynmmms{ o

L i _.:)f two _g spp‘ nn two !i mex app. (Polygonaceae) K;ssmgar (196?)

'-'3'repnrtad the ptasence nf Apiog _;mg;:ggm (iner) on. cottcm m tha I.Tmtcd
;Staias. atthough no. menhon was made -of any eeounmic loases as a rasult. Thiﬂ : | :

_ spacnes s hatter known frnm ho!lyhack (’I‘attershall and Davidsnn 1954). .

In 'l‘anzania. .&, ggiggmm was noted as a pest af cottun as Icmg ago as 1922 '

o -(thchia 1922), whxle tore reeentl-y Le Pelléy ussgx mcluded A s,_lg,;l.mm inl‘;_f S

_-_a nhecklist oﬁ msect pests ol’ East Afﬂca, and Peacson :{1958} briefly;

- _:menﬁoned some bmlogmal aspects ralmaud to :ts hfe cycle on cotmn. Four speeaes'_ e

o .-'_'_'-_uf Ap_i_g wem mcluded in a ehecklist of Mazambxquean pesta nf cntt:m in 1968 o o



(Alcantara Santus 1990 pens, cumm.} They were A Mg}jmum Wagnex, A‘
QQE&QA—& Wagner (a pest of coffee): A _qnmﬁmm '!, A on;iderandgm": - '
Fahraeus. Alcantara Santos also rne.utnoned that the Muzamb;guem INI A insm ) |

ﬁoﬁecﬂm Poﬂmﬂﬁd BFG"?mm ofﬁ Mﬂm cunected from l'.bttun betmen S =

943 and 19515 (Appandm B} EEER A V e S o

.a\.,'o :

Scientif:c hteratnre concemmg A ﬁg.mmm. in south Afrma. doas nut mmsh

Hamerafew informative articles have appearq& m cn—operatwa'ahemletters _

and infomation bulletiﬂs (e.g. Bmodryk aud Mansfield f935. Niles and Gregff_;."-'
1989}. Additmnai infarmation s sontamad m unpublished mpurta of
'I‘.C R,I. entomoiogtsts. which mdfcate that A. m_gg;_n; occurs m the arens

menuoned ahwe (Bennett 1988. unpuh. report- Euhtz 198? unpub. report).,




c . cutton, and also to. determme 11' 1ts d;str:but:on was mqreasm*g. :

cnmnk 3 T!-IE msmmwrom r:m it qms.mm ™ 'rxm cmazsr
' FRODUCING REGI{}NS o rsoum AFRICA |

_:_:; ’I‘he cottun proﬁucmg areas in South Africa ﬂrere recemly c&tegamed into eight. S IR

S main regmns. compnsing atotal of t‘ifty magxstenal d:strmts and ba*sad cm the-_.-' : o
o vaﬁation in length of the growmg season aach (Dxppanaar 1988).. Thess .

f_"'regionﬂ weifa Luwer Qrange River, _ Narthem C&Pe, W@stem Tranwaal,.'_*-ﬂ;--if

| 'I;._'_-"_'No:thwtem Tranmal Limpapo Valléy. Centml Tranwaai. Eastern Transvaalf_;

'_Lcrwer Oranga R:ver, was wmted on severai occamons th:rmg tha 198?!88{
TR :_1983189, 1989/9& and the f;rst part of. the 1990/ 1991 séasoms. In eacii of these
"”"".."regwns survey‘swaremade at varmus producﬁrand expenmentat farms “The aifi -

-"_of the survey was to determiun where A gg_ggmm uccurred m South Afﬂ@&n.-ﬂ:."

- f_-:A éiniﬁié'saﬁnpliﬁg ﬁiéth&d #}Sé alioéeiii whiah'mfdfiﬁe'd ;ioseif ﬁ'iéh-'ﬁféééﬁi:u@j o
- scouting praetneas. ’I‘he offmial racammandatlon wzth respect fo tha npphcatinn
= of pestxcir:les 10 cotton is based on the "scouting" techmque, f:rst described by:-_
o Matthews anﬂ Tunstall (1964), and formahsed by Bassnn (195‘7) Tha underlymg! r o
- "pnnmple is the smpling of 24 cot:ton p:ants ina fxald and tha recnrding of the o
\umbers of pest spec:es preaent. Should. tlns quanmy axsaad the pt‘eviouslyl_. T
determined economie threahnld. the relevant mmtw:des ars apipliiﬁed.r ’I‘ha 24:__ : _:':"

B plants thnt ara samplad are ehoaen by walking a dzago,gai path thmugh the fwld'_”__--_.. B

- :Tin questxon and randamiy selectmg the plants. | Tlns mrathnd was utihsed, fitstly

- _' aad Northem Natai (E‘:g. 3). Each of these regmns. w:tli the excepnan uf tha_fv :

i
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i Mealtty Piher tlmn Malelane.

. vuth other parsonnal at ths *I‘ C.R I

E __'The results of the survey are presented in Ta‘bles 1 4. .A_ M occurs only : . ':_
e . _':"'ﬁin the Northem Na,tal and Eastem Tranwaal regzoms. In Northem Natal the i‘nsecf L
"':_"'_had a wxde dxsmhution. bemg re&dvered from eatton near Pangala, Mkuzﬁ aml on -

o .the eastem sida of ihe LebOme Mauntams in the Makat:m Flats. In ths E&stem' .

N 'I‘rans?aal, the d:stribntmn of A gglegtug; was localised, being found # .mﬂy one -

L - '..:f..l_:' L
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mimmal hawevéi‘ eottoﬁ pmdueers m these two regxons are hfeaféne;i. Iu bﬁﬂi




SEE

| 'teminnlogy in the case of the adnlt., Whare cnntroversy and coni’usmu ncem‘red, 3
FE tha worl:s of Crawsun (19&1). DuPom (1960}, Edmonds (i972). Imma (195?), v_ -
o Nel anﬂ DeViIiiers (193&) nnd Vnn Den Barg (i9?2) were: consultect. S

e CHAHERdTHEMORPHoLQGYoF AM w

4l Tawodetion

S .For the aolutirm nf any problem in econumic entomulogy, an intimnte knowladge, .
o of the marphology of the inaect Best is asssmmi. Often 1ha basxs for methdds ofi.
e contml ara mdicnfed by a thurough knowledge of the marphology of the spacies : '_ |
S concerned (Headlee 1930) More reaently, Samways (1981). has mted that thef._'j- ': o
o __hiologxcal aontroi researchar mnst be a ":horﬁughiy good natnmlxst“ and that . ._ :
' taxonu\ uc m:stakes are nﬁen custl‘y in terms bf tama and money. Obviously. '
ﬂ;orongh knowledge of tha msen:-.t in quesnnn. beginmng with 1ts morphnlogy is o

) .essentml. o

In this work, the larva and adult have received most attentmn, sui;;e they are the_' AR

ﬁamngmg stnges. in the case of the lanra, the tenninology uf Andprson (19¢7) o |

was followeﬂ a8 closalyas pnssiblu, smce most authors appear to use it In mme o

__-caﬁes where confuslon exnsted. eg. the spiracles, alternative suggestwna _ E

have been made‘ 'I‘he description nf the thorax and the ahdamen refer to ona -
longxtudinal ha!f of the larva. Tha works nf Phelps (1956&} and Muldww_ B
- Davies (1928) have. been heaviiy conmxlted, since they both undartoak e ':'

: detailed descrzptions of elmly alhed specias.

- 'rhe wnrks nf %odgmss 11935) and Phelps (1956;1) were fonomd i th reSpect " ; o




S P ...'- :

. Mnrphomslcai work on the Iarvae ms narried out m’i mature “field caltecge&' SRR

' -__-'spemmens. Larval heads Were prepamd by bmlmg in m parcsnt po.assxum

o hydromﬂe and neu?ralising w:th giacial nceﬁc amd Thaywm:hen n'ansl‘erredjﬂi -

At ;damtl}' to. glycarine wrhere ther mauthparts wm ﬂxssected m:t under A stered- - .

':_"".'dissactmn macmmpa Dehydrauun e gradad alcohol senes foilo'md.;ff e

wherenfter 'infiltratwn' in agmded ethmnlixyieneaanes océ,urred& Pefmauent "

:mounts wbre mada usmg Entellaz: ra,pid mounting medmmn Drawings wera;l:'-

o -.'m'.uie using a high puwer mmp&und microscupe fitted with e drawing tube. - R

_ Whole lar\me were preparedbyimmmion in warm potasswm hydraxxda unm_—__ :
| :-"_:"I:-they stanted m inse coluur. ’I‘ransfer to glynerine after neutrahsing then took" .'

' :piaue Sﬁdes wera ptepared by atfixing tm tmﬂmmpad staples. and to e:‘rd,

tha glfu:s wlth molten candla wax. Lanrae Wera plncad in thns ‘enelmre‘in .

| glycenlna. and p cover slip was placed aver tha staples. Thie ensmred that the'_-:' e
.larvae unnld ha axamined under the compound minmscope at hsgh"”_"_' N
'mugnihcauons. withcmt distortmn iof the larvae) occurring. Drawings wm FRET

mads § in the snma way as mentioned earller. . _' R

- 4.3“.2 Genara_l hppﬁaranpa .

o Lame ot‘g._._ote_;a_t_u__are fleshy.mmyawhitei apadous gruhu, which exh:bit

' the general crescentic form of cumuhonmds (Fzg. 4). A few scaﬂered satae*"f: | |

. 'mur tm the haad m;d body, the latter bamg aovered w:th asparmas. The head,




o "ﬂmm @a a&domen aa:a clearly ﬂemarcated and the desmptmns of aaeh of theae

.""_.-f:'viamd fmm an. antenur aspﬂﬂ W“m.-f ..':‘431‘1? "imtﬂ" 5““‘“ QF’E'P

o .Tha diame‘er c-f ;ha n‘mtnte head m ccnsidez‘ahly iess thau that of the pmtho:mt:.. .

: L ..--_;f-__“'measunng batwean 0 4 and 0.5 mm am! vanea siightly hetween mdivi&uafs. Tﬁs" _'
L : _'relahva posmon of the mauthpam tn the head eapsula :s intermedxate betwaan_-""{" S
i “the hypngnathws anr: prognaﬁmus states' The __antennae ﬁrs,mmute aml 5
' comoey to thoe of Fieussulilu aciu (Vgsn) Phps 19560 compeids
e : :_-Jonl)’ a. single visxbla segment. Asﬂnmated vmh aa;:l; ﬂhtenna ara tm fina sa,taa._f .

e :Acccrrﬂma“to Bbving and Cra.shead (1931), apmmﬂ Iarvae possess asmgh oceﬂﬂﬂ S
o oa eac;h siﬁa nf tha head' -':,_:_.l_;Chnpman (!9821 states that tha ﬁbsence of a single, .

- '_ E __ - :th:ekanad nuﬁcnlar lens iudicates ﬂ;e abmce ui’n melli {damai ooalw IuA "
- nla tym, however,. 'stemmata ns ewdence& by small yet gxstmr-t m‘eas sﬁf_;‘l_,_."" e

_ e -pigmenwtmn adjamant to the d:st&t ends of the fmntal Sutuws‘ m‘a presaut. o ': '-"j
o .._-_.'Neuner Whgner (1912) sor Mnldv.syn-ﬁavias (1923) neport the presenee of
- T 'ocalh i the Apmmnae and A ,t_:}jgjg i?ort reapect:valy, howawr both Phelps'.--‘:
_ o | ”{195&) and Sarvadei (1940) ment:,on the prasance of ngn:ant spots in g :
3 L :_ m and ﬁ_gigg _mj__,Herbst respectzvely. In the lattar twio species: these" ?
S TR __"wm rafermd to: aaocanz, but wm probab!y stemm’&ta. mqg. ggi&_u,magn;gé 2 :-'-:

' .-'-ste*nma {Ei,g. 5.( sﬂ is presems cm,ugaﬁh sio".e of the hea& £

.li‘f T . .

o :3'_ Bnth thefrontal (Fxg. 5 f.s) and cﬁmnal suturea (33&5 M? are Pf"{sﬁ““‘ and 5“}
§ e “the epiuranini Plates thch they hqunﬂ- lnrge- ‘The frontﬂ* suture “"“ nct

.. R, I'-I.'-_:_ L . oo - R ! - EE



= ._..:.‘ s "on th& genaat

o _mumn the frqns together with th!:ee sensnlla. (Fig. 5. smli : twﬁmdre

J

ventral pmrs Qf setae W awmgxy equaimlength whue the mora dorsal
.. pmr is conspicuously shorter Fﬁm‘ pa;ra °f 501‘331 epicranial setae (F;g‘ r;
d.e.%ﬂ are Fragent tagether w:th a smgle pairoflataral epicranial satae (F:g o
I'.":".-_ﬁ. :.e.sat) and “Postmor epicramal ﬂetaa (Fig- 5¢ p«mﬂ Th‘a i‘-"’“*ﬁfi“" -  ?. 3
e .eplmﬂiﬂl mﬁe are shnri and mconsp:cunus. Fiva pm of v:sih!e sensilla occur

.:.

-The clYFens (Fig‘ Ga) ia distinctly separated frnm the fmﬁs b?‘ fhﬂ epnstomal

T ::gutum (Fxg. ﬁa, e..s). . 'I'hef part of the: frons ad;acent ta the nly:pew Is heawly

.3-.".@1@;-011536, somewhat bow 'shaped atnﬂ Im& a cm:spiclms Iﬁm"ﬁkﬁ

- - ;ﬁnd measuras soms ﬂ.ﬂs mm bﬂsﬂ!i% It bears a “i"gh Pm °f muy s;mated
S ctypﬁal setaa (Fx g. Ea, wt) togetirer mt},,\a pan' of clypeal sansinn (I":g. 65.

LB

'I‘he la&rum (Fig. 6&) is axcepﬁonauy smalls

':j-_measuring so(;le n.uz mm % 0.05 mm, and i clear!y ﬁm&mﬁeﬂ fﬂ’m ‘hﬁ

e '{:"'elypeus b;r the clypen*l ahral sutiure (Fig. ﬁa‘,‘,.m, .Threa paim 01’ labral“%gtaa .
N _ ._3{F1g._ ba, - Lset) are Ianated dorsaliy. Lahral sensilla ara not ev:dm,t. ‘;‘Eie '_ :
| ._aplpharynx Js fused to tha ventral surfaaa of the labrum. and mrding m -' g

- both Phalps (19563‘ and meson (1981) béars features. tha charanter afb :

; - '_'--:_whl oh m impontant ;axonumscally. In hhtral aspect (F:g.*ﬁtz) the labrum is

_'I.."-maﬁgumt’ in outi’ns. Thme pairs of. amero-lateml ep;pharyngeal aetae {Fig«

- :_Gb, «al.set) Bra. prasen}, tugether witit zhrae pan‘a nf amaller ﬁﬂt&’yﬂ*medxan '. '-
o _f-'epipharyngealseta (Fig. 6b. mset). Theqq slx pau-s of setae aﬁ allcunously
::-_uluh-rshaped. A fentum not found- ctsmmonly amongat tawal Cumulmnoidea

]

i f'-:aPPBat‘ance. _’I‘he niYFﬁus:ttself is a??mmmately tmce the siza of ths labrum



Cn --prm“t“'

o .{mds ara thickest prhxxmally and tﬂpef "ff dmtally. . A 3‘:' . ._

o ':feplpharynmal setae(F:g- ﬁb,m.aat). aisu uiub-shaped,aresituatedadjacenttntha .
: '..'_:_'.__'-_ﬂrigin ot' tha Iabml mds. _ - -__.);

' M_nsl_lz&g. The mandxbles are trmngu‘lgr i Shapa (Fig ?) aad baar apmally_:.'-"__-;-’

S Ev;dence for m presanee mclude tha faet :that the adult mand:ble

poart) tsr Ventral artxcmatory condyle. is ptpmmenn Tha preartis (Fig. ?, o

sﬁa;mw, heavily sclerotnsed concawty whic.h aruculates agamst the vnntral_ I

-nated the presezace of Iarval manﬂlbularsensilla in M fea'_i _Mmhall.’__

o '--:_”_"3-(Ma1dwyn~names 1928}, these sezae, whzle stemt (m furm, | sti!l @iﬂaﬂ};ﬁ :
| A pmr ot’ heavﬂy sc!mnsed !abral roda (Fxg. ﬁb, !.r) onginata
o cantra}ly on tha epipharynx. and pm,leut postanorly taver :the eﬁypeus. The 1abr,a1 N

o pair ot mediat._s_._:_'__;f.._"-.. o

ﬁme tﬁsta] mandibﬂ 1&!‘ tﬂéﬁﬁ (Fi g‘ .? ﬂ‘mmm}’ Tha apwal allﬁ mechal Wﬂth - :: -
:":are conspieuuus whereas the Anmer, prﬁxima! taoth i;i barely ﬂ“‘“’“ﬁbm'

_. .cunapiauously mdentate, tha prewnee, when wewed venffa“i% "f :ﬁ”" b"t?

_ | '.".-_.ﬁdistiuct grcnve separating thetooth ftom the molar resion {I“IB- 7~ Iﬁ")t and “‘9.---7'1.' _
_ '_fzwt trnat ﬁthsr apiomds, namely 2: xa_hmx iPhalps 19553) and .&,- M
o i (Mald“*]m-Davms 1923). 6150 PQSSBSS mdentate mﬁnﬂlble& Th& Pﬂﬁtﬁ“ﬁs ‘Fis

B _preart} or dorsai aruculauon, 18 not asnotxceabla. but is avadencadk bsr'_ | -

S surface of fhe frons. The mandihularadductor muscla (FiE- ‘?, md.ad} is m"“h":""

| o _mrgar than the mmdibulm: ahduntor muscle (Fig.?' md.-ahk In dorsal %“Peﬂ t’WD__ B
.:mandibular setae t‘l“:& 7. mﬂ.set) are. vmibia! while a: furﬂ:;ezb cxmularly:f"' S

| | shapad structnre zs alsn present, Phalﬂg ﬂ956a) raferred to ﬂns asamand;buiarﬂ_f
C o smm B mm _All A sa!ﬁmmspeeimans exammed Possessed this strﬁcuuna.-"i"—'i-”. o
T 'and in all casea na ﬁeta was evxdenn It is suggested thd’t tlus struature xs'::_':-;.':". i

_"pnsg;bly mkensmum. C‘.‘mwson (1981) mentmrm t!ze pré&wemf mﬁndlbular _
L senmllu in larva! Histerid;;e Amongst the Curculiunoidaa, Van hBerg(lWﬁ) -



o _ami Van Emdan {1938)=. wh’ile not. r!afarring wmandibular smmila in hm taxt,' L
S : mcluded :hem m dzawings of the mamhbies of 1arvae nf tha gsnena _.
o _""Rhynchzi_eg (Attelahiﬁaa) and Ap__¢e_rgs (Apodennae)r RN

'scferatme d mambranous zassue._ However tha‘y are quite dustinct and “’“1’

L Mm.!ns: Tha mamllaem Ionsely fused to the lahmm by means ot‘ hghﬂ
Ehe be treated separately. 'I‘ha cardn (Fig- B, ea) w elnngate and posgessgg ,a-'; S

- 'f.ssremtisea ragion mg. 8, snl.n') o the. stipas {mg. 8, st)._ Tha stipes PR

| '_'..-'E_markadly elongate and bearsasmglelater,ai sﬁpetal sezn (Flg. 8. l.st,mt} ‘l‘hei"_-'

,,,,,

o :cunously paddle-ehapad, arer hke tha epxpharyngeal setae in that thay seltlom S

| "-mlla. Tha two segmenteﬂ mafx;llary palpus baars asingle maxmary palisal..-" o
- _sata (FIE 5 mﬂ‘pﬁeﬂ onthe basal sagment. ’I‘he r.hstal segment is marginany-'-. e :
B 'lnnger than tha bap;i ofle and nelther bear any vimble sensil!a. In a&dition. the ’ .

“distal segment ﬁosmsas an indaterminate number nf mmute maxiilary oomcal,? S

o papﬂlae (Fig§ 8, mx,ean), .

S -__-;.__-_-tha sﬁpes. Betwaer- the shpes aml tha mﬂI& there aré m, dem[ t: ng o
_strnctures. The maln hearsfive pnddle'-hke dorsal malar geme (F:g, g F M .
| *‘“‘-" asmgle Vefltral malar seta (Fig 8. anm). 'I'he dorsal malar setae. beins. S

;J"'ocsur am:mg tha curcuhonmds {Dberpr;elar 1989. Pers. comm) A single
' | dorsal malar sensilium (Fig. 8 d.ml.sen) 15 premt and is smzatad slightzy; | -
- pro:-:imal tu the bases of the dorsal malar setae. The mam furthar'hears'_'- R
. '.__..nﬁmerous small indsstinct spmes on ﬂm mesal margm, mughry uppuaxte o the_'-:_'_. 3
- msemon of the maxillary palpus (Fxg. 8 mmpip) These Spines are termed_ ?
: masai malar spines {Fig. 8 m.ml,,apn}, The palplfer (Fig. 8, pf) 15 samewhat L
| __mdlstmet, but. baars asingle paltﬂfexa[ sam (ng 3, pf.set) }mnny Bnd n‘ﬁ_ -



: 9 prh Tha pnstmentum 15 large and henrs two pmrs af pcsstmental setae (F:g

b %

Lﬂhiﬂ-l-’l- The Iﬂlnum (F;,g 9) xs a largely membranous atructure whwh is |
L 'dwidad Inw twa regions, the po-stmenwm {an~ 9., pu) and the prementum (F;g. I
po.m) whwh ate approximately equal in lengtlta The prementum “mi’fises__'_:l-\ o

  "":-;;f'-aY-shapad ermemal sclente thg- 9, Pl'.scl) andanantemr memhmnuus regium“" n

| The premental sclente nppears to bear twa pan.‘s of sensnna (F’g. 9. drawn in 5:
'j::f__.:'...laut_not 1abelied}. Owingtn tha small aize of tlue selentae ﬂwse ﬁensl“ﬂ Wﬂw “°t'

= he clearly 1denuf;ed as auch The antenor membmqoﬂﬁ WE‘“‘* “f ‘h""
f__prementum hears two pan*s o small pwment&l ﬂm& 11*15- 9. P‘W""* the ‘“St“l

o pair appe‘mng to ’he shghtly longer than tha pm‘ximai pairw lﬁutherg & pau' of_ )

B one: segmented labml palpi (Fi& 9, hplp) is presant» The lablal PﬂlPi 59
s _w&th th@ maxﬂlary pﬂlpi. also P?m an mdetermmate numher of mi“nute Iabml';":
e __-:comcal papillae(Fig. 9, las:on), o :,_:ﬁ- B T

'_Th‘* thr'“e aegments ﬂﬂmpﬁsiﬂathﬁthomm eas:ly distingumhable (F:g 4, ~3) :

_ E E‘our fegions tan be reaogmaed m each segment when v:ewed latemuy. l}orsauy-_. _:- |

| "'“"h segment possesses a !ranwerse fold (1?18 4: th Whmh dw;dea ih&

o _-dorsum mm anar.tenor predorsum (Fxg. 4, pr) and & pasterior pnstdorsum {Fxg. : :_:.-_‘.:“.
_ '- 4, ok Ventrni to the dorsum, the ep:pleurum (FW 4, eg. e 921 m fﬂund,':_._'_.-:." L

varioualy davalopad in each of the rwgments. In the prothorax, it 15"___"_._ R

separated fwm the poszdorsum hy a partia! fold, whereas in- the niesa- ansl

_m large aonsplcunus sclemtas, wh:ch m separated from the epipleura by

'- . wetl developed plaurnl gronves(Fig.é. p.g’f N T IN

| '_matathnrax, it e more ciearly demmateé. Ventrally@ tha ;:ieura (Fig.4 g pz) "j



-_The pradorsum of ths pmthorax beata {m laterai aspect) four setae ﬁnr sally. _.

e pnstdorsum bears. fm setae arrangedonadarsa«ventm linm Two Setae"_':,_:.__

o ara borne rm ihe predorsum nf bcfth tha mesu* nnﬂ metathurax, a ionggr one.:'-_

_-"near the n‘ndhne, andavery smaﬂ qne postero-—ventrally. 'I'he metapustdumum_._ R

L -._pasaesses four setae arranged m asnm:lar way to thoge uf me mmpﬂstﬂursum.; e

o ﬁx smgle annular-bieameral spiracle (Flg 4:; 81" Flg~ 13) a.ssocmted vmth three

o ::"';.'_j.aetaa is present and &pptars to he &tuated on the Pmﬁplpleurnm (

_descripugn "f ﬂﬁ SPil‘RcleS f0ﬂows e!sawhere}. 'I‘h&mesneplpleumm (Fig. Ao

°P2) bﬁat‘s two postenorly dnrectaﬂ setae. while tl mmetaﬁinplaurnm hears"_:

_a single annular-*bmameral spxracle, with whwh na setae m amﬂ m d.__'_':. s

o ___.'."‘I'hree setae are sltuated or’ each of the thoracic pieura (Fig. 4 eg. pZ) and are e R

. asaciated with Pmmenh scerotised plate-«zike convexities. 1 S

T!us consmts of 19 segmanw (Fag. 4. 4~13). of which the first sevgﬁ bm

. annular~unicameral apzraclas (Iﬁg. A ag. sm; Fug. 11). Abdommal segments one___- RN

_’hn mght (Fig. 4, 4—11) are bwcallyv uniform m atructum, diffenng gnl), in

- 'sme and. in. the case of the eighth segment. the ahsenca of spiracleg In L
- lataral aspeat. hve regiona can be dlatmguxshad pn aach of . these Sasments.- L

- .-._Dorsally. transverse fald saparates the predorsum fl‘om tha pomﬂgmum‘ ST

wh:ch hear a snmlnr arrangement of setae a8 tne met& pre- and pas;’ P

o | dorsum respacﬂirely. The dorsal marging of the ahdummal epipleura (F:g 4, o .

_-ep4) are demarcatgd by vanously daveloped partzal falds in the x;ufmla, *wh;la"ﬂ_ " |

well devaloped plwral groovss (Fag. 4, pg) saparate the same frmn the iJleura, =

. 'rhe abdominal storna (Fig. 4. eg. st5) are lncatad ventrany ami ara separated_-_--__.' :

: from the pleura by hypoplaurai grc-nves {Fig. 4 hpg) The ninth abdominaL

__.‘.E



: '.':".:.:'-:-_;”'&.M(Maldwyn%&mes 1928} and Em ” _. Maldwynne |
B _mwas (1928) used the m-m 'bifomus‘ {Fxg. 12f) ta dé”' toe. theothamqw

":._SPimclas and 'normal' ’ncn‘: hnfmua' (?1g. @-8) *“ d”“"‘""a tha abdunﬁnal 5

. spn %*ts_g. The spxmclas nfz m_m. bmh tlmramc and ahdorni:ml, confarm'

'-:.'}'_--:.tu the: *not b:forqus! :ype. and Pheips(l?SGa} used the term ‘umcameral' (Fig« . 'f

o 12h) ( An ﬁemn 1947) te ;lesgnbs thgm, because they pmsﬁsed aszngle iawral

S ; '__'_}_-"_-f_"Confusxon m sg:rncu!ar termmc.rogy arises when'artwles hy ot‘her authom ara S
| | " _cousidere:t. Snodgrass (1935) states ihat tl:e tnerm ‘b:forus‘ wns origmally
| "I_intmduceﬂ to describa nspwﬂcle w:th two apamngs to the atmaspherm He : R

e Z:'..”.:.f_then proceedeﬂ to dzsﬁngﬁlsh ’batwhena‘mm b»forus' "anda so&alled bxfems'
T spirnole. “These t\w:r termsp toget‘hear w;th ‘ﬂﬂﬁ“lﬂf‘blfm’“g' IPetersan 1951}'« S
T '."%nuulareommmr (Fig. 126). (Van don Berg 1972) anid "icameral' (Fig. 120)

Coe e _-'_-:'(Crnwon 19&1} hava heen used w descr:he spiracles in whinh the atriﬂl
REE ...:..'__orifioe is ‘pot ant;;ely annular or cimular‘ ’Blfgﬂ_’m* (F:g. lﬁc)mcm‘*mn

//

__.."'{1981) mfem to the ouginal slesf’nﬂpﬁﬁﬂ.' few "spiraale W’“‘ “‘"’ upenings

. GFig lﬁ). ngmgsrs (1935} point tl‘lﬁt a ﬂmraugh mwsugati'on of

e spmfanu!ar fﬁrm is an absolute ne:saﬂmty. ramams tme. B

b (_v.

I T . 3




S {_'_It wauld themfare appeﬂr that the atzthom mantmned abuve have;'-‘f 0 8

ar gteater degree, mnfused the ierminology m such an extemt mﬁt ;mly a_-';'_':f: -

g

'_'dramnag of the sgxraala__m accurately cnnvey to tha reacier ‘i:s structurﬁ. In":

| _' _u:n atténﬁpt ta rect:fy thxs pmb!em lthhuut copfusmg‘thq ;ssua further) it is
-"_"___.'suggested that tha tenns‘annular' {Fig. IZa}.. 'hifm'qmutsl ing‘ 12::}. *‘bifwl' (Fig.j;. e
;o "_;_.-'._12e) and ‘cﬁbxfurm’ (Fige ma) be used to descnbe e formr:f che atrial orfics,

-.'_':while the terms 'acamera’i'. ’umcameral* ‘bmame _hl' esn. he usad to denote the:

'_ o Pmsencenrabsence. ami number of 3ataral air %u’bm'__ Usmg thts S.?Stﬁm “1@?- v f
thoramc gpiraples of _&J__Lm wou!d he deacrlbéd as annular-bicmﬂeral. .1__ -
o _,"whiie thoae of E.xaxmm and tIse abc}ommql splraclés “fﬁ'mw‘md ha

: :""'_:"-descnbed o annular~unieameral..

P [ Tha sp:racles of A.___lgmmlawae fire mznute structum (Fxg. 10 anr.l F:g. -
| N :': "'_"_:11). The sp:raale ccms:sts of apemrema.“a wali developeu atrmm,e Iatera! mr

o j'-ln both the thoracw and abﬂominal s[:uura\'zlemr the pemreme (Fxg. IO. 11 pl is .

R | L '_.'-._-.‘-v:rtually transparent and 1s only evidencad ‘hy regmus af thir:kaned cut:cie'
Lo which, appenr as mmute concentracally armnged folds im the cut:cle .. |

'. :'-'--'surroundmg t:he amum (F:g., 10 F:g. 11 aJ 'I‘he atrmm :s ﬂaavily sclemtmed 11?.:_

_ subglabusa ms ape and is szf.uated subcutiaularly. The atnal anfwe tFig‘ 10,-' -
; | _ : '.__._:F:g. 12, afr.o) is circular or annularinnut‘.me. In tha thomcw sp;rac!ea two:--'-"':_-f'-
5 o _ o ! .lateral a:r tubes (Flg. 10, i.a.t) open intu the atrium. to,gether vnthatraehga_:f:‘{.'-“
| | ; (Fig. 10 tr) 'l‘he 1atera1 mr tuhesam amnulﬂrly thmkened mt&rnally, there heing: ) .
. : '__'-“fwa ms;ble sclerotmed ridges. Maldwynvnavies (1928) referred tb thesa
: S _:ndgesas tmbeculae, To avoid confusmn with the traheculae in tha acaiss of"_' .
___::'_'Lapidoptera and. those intha ntriauf some sprracles {Imms 1957), :tis sugggsted'_ o

! " IR "__'-that these annulauonsbetermed laterai axr tubanmuiaa (an. Ii}, l.a.m). Inthe



_ _ ’{h"mc sl’it'*“ﬂes Of & ml.ﬁlum ana lataral air tuT:e agpaars to mrerlay the nther.-}'“' L B _
Ry .:_3_:: 'I\he functwn of theae ’tubes has not yet heen eluexdated. liI‘Iw abdominal | R

L -f._spmacleu pnssass a smgle hteral mr tuhe (i‘lg. : 1. I.n.t) ‘whxeh bears four msible"_'_;’

. iatei‘al an' tuha nnnu}ae (th, 11, l.n.t.a) A sin,gle trachea DP%S :nto tlie atmx m. | [

tjrpe demribed hy Snoﬁgrass (1935) It comprzsesa sclamtised buv.r (Fxg 10. o

b 11 ml.h} assocmtad with muscles wh:ch, vzhen actwated, cluse the tranhea. A

Th" mtarnal Splracularc!uslngapparatus a1"Pemrsm he the sﬁme in both the

thoracie and abdomina! apxracles, and c«uform' to ths szmple pinchcp&k:""_' '._-I_:




Flg- 4' :

o '-.'p.e.set pnstenor epxcramal seta, seh sensxlla. st stamtim -

' "'epxpleujg}.m of first abdommal  sepmens, B,

- ahdomindl segment,. -

JT pusfdbrsum of metathorax, pr ‘predorsu
.%o prothoracie spiracle, 8IS sternusn of second a
L .-_Splracle of‘ Sth abdaminal gegmant, tf transverse fold. - -

Lateml aspéat nf mature larva

Jﬂ pmthorax,:ﬂ 7 'mesnthqrax' 3" metatiorax,” 4~13‘ ahdominal
a anus, ep! 2 epipleBrum g& mesothorax, “epd

‘i

it
hypopleural groove; -

) plenral groove, pZ wiesothoracic pletiru
8 pleurum of fifth abﬁnmmal Bpginent,

dominat se_gment. slti

. Fzg _ 5 'Antemor aspwt of head nf mature larVa nf ﬁ gu_l,ga_qm_

g ._'cs nnronal suture, d.e.set ﬂorsale mramal seta, fa fmntal suture.
“fiset frontal seta, lbi.set labral seth,” Leset Jateral vapmra;;ial aeta,

p4. pleurum of f;rst
of :metaGrorsx, sk '_:

oy
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i

‘Dursai aspect of clypeus zmd hbrum a{‘ mature lar\ra. 01‘ A. &Lﬂm £} | R
el clypeo ~1abr;11 sutire, esen clypeal sana:llum. c.%t cIype&l o SR

= } seta. a.&. epxstomal suture, L&et Iabral@etae. o

Ventrai aspe:at of ulypeus m?g‘ 1nhrum af mature larva of A m

E nl.aet anterolaternl epiph;pryngeal satae. nam.aet antemmedzan _ AT E
_ .epipharyngeal setae, Lr, lahral rod. m.sat mednan epxphmyngeal I

* Porssl spect, dies distal cutting edge, dandte distal mandibulos

ieeth, - md.ab . wandibular abductor muscle, md.ad mandibular -
-adductor mudels, md.set mmwiibula;:m:»:a1l mo molar ragxom pnm‘t -

B pﬁstartia, praart preartis. Lo

He 8

_Darsal aépect nf nght maxilla of mature larva ot‘ A ggiggy_g;
oA caxdo. dm.aen ‘dorsal malar setisfllrtm. d,talsat dorsal malar

. setae, Letset Jateral stipetat sota, ‘ml muplpe, mambapn megal malar -

- pelpifersl sota, seld sclerotasaﬁ regiun.

spined, . mxicon maxillary esalcal papillae,. mz.plp - maxillary -

palpis, mz.ptpset . maxitlary palpal deta,” £ palpifer, pf. 5t
pes. v.ml.sat ventral

'_marar seth -

Fig. 9 o

Veniral nspect af labium of mature larve nf _135 gglgmmﬁ,

- Lefz mandi bié ofrmaﬁﬁr‘e' l'ar'ié'nf"ﬁ mls_zm. 8 :Ven'tral 'a'séadi.' B

o la.con tabinl Aonical papillaa, la.plp iabml pai;aus. po postrrmntum.___" R T
. possy postriental setae, pr prementum, pmi:l pramental soleme, Lo 5
: _prset pmrmmalsetaa. R L . -

\3
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t_\...--_'. I

= Surfaca aspeut nf pmthuram 891!‘8019 of mh‘tuw lat“t’ﬁ Of A« &lem

L _a ntnum,  airo- atrial arifice, ka.t lateral air tubeu l.a.t.a latara{
o _‘_air tuba annulae, p pentreme. scl.h sclemﬁsed baw, tr trach;a.

SRS atr.n am‘gl o;ifiqg. lih.t lateral a‘ir tuba. l.a.t.a iaieral air tube
--'_;annulae. 11 Iiaritreme, @el.h sciawtised bow; traﬁhea. R

- ..G‘_‘ i

Fig 12

< e annular-bicameral, anndlar biforous, h:forus, ,_‘,’ bifuraus. &

-'-_._Sp:xaeuiari'ormand terminology inmsmta e T

Swrfaea aspect of abdaminal sp!raola uf mature 1arva of A mga;m

[N
. .aj LT o X L L Cos PO

'\L.

2 annular. b bicameral. ¢ hxforousmf,‘rowaon. d nribiform.

| o Inormalhmt bifqmus, h unicameral.-
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e e e siian e, 35

-_-(._;_Field collected specuneniware prepsted ‘,m tha aame way as thh ‘aarvas,

R __'_'_-Immersxan in builing tat! pemnt potasszum hydmxide was resﬁmed to fwe. 4

S In ndditionf bmlmz teadad to dlﬁplaca the wings away from the body of the P, :

o Yonng pupae om, _.Q.Lgmm are eroamy White in colmm becammg pmat‘essmll*s.

-' ‘femur. tnbia ami tarsi being the most appai'ant m ventral aspect ( A

o ;‘._ .” o (‘ _. \p_..:: _.: sl -'Ifﬂ'.

L '_ -.'mm"t“s' "*hel"”m ‘1‘5 pupae tﬁndﬁﬂ to culiﬂpsen making them ﬂlfﬁmﬂt to :i:aw.-‘f_- S

- '_: darker as they matura and scletqtisaiwn occurs. Tha eyas and muuthparts are the
: | f&‘rat str;uctures r,u be sclemtisad (wea alsn,F;g‘ 33) 5, gg_gg_gm pugae closely: ; o

s :_ P resemhle those ofP m(l’helps 1956a) &nd ﬁ __liﬁa (Maldwyn Dawes 1928), o

= being of the exarate mje éan. 13}. Langth varms from apprnmmately 2.0 mm o

'_ ) 3.0 mm ’I‘he head is reﬂexed ventrally nmi the rostrum (Fig. 13. r) is clo&sly'.-. R
associaleti w:th thu sterna of the thorax. _The pupae Df A. sglgamm dnf}m %mm: S

B those of A uu_s (Mamwyn Dawea 193@} ann‘s 2 varium (Phalps 1956&) in that

" the roatrum i’a mtwh shnrtar and does not axtand 10 tha stema of tke ahr!omen. R

- Fwe setae am lonatetl on the pronotum. The antennaa are well developed and are ._ .

. the scape. pedncel and nluh are c!early discamabie (Fig. 13. a) They extend fmm.-l" SO

'_ e hase of the mstrnm n an antem-»dnrsal directim.. “The legs are ol falded. the T

e o,

w}uie tha trqchanters and coxnamhxddan hanaath ths rostrum‘ In &, ggj__g;_m,' '_ :

E tha metalegs ara situated ventt‘ad of the wmgs. whereas m A, g_ig_q (Maldwﬁ ' |

'. . ::navies 1928) and £~ xﬂ.ﬂm (Phelps i956a). the wmgs are ventrad nf the metalegs.' _.

o ; ’I‘he elytra (an 13, el} are narrow and, das nnt antireiy cuver the memhoraam - C

R 4& | SRR T



o _. WmBS (Fig- 13. W)‘ Th_e thora_gx__a :___gments are not clearly ﬂamarcatad and ,jm T

=)

e ) .._ventral aapeat al;e hnddsn baneath th rostrun‘fand ta ie _Ten abdommal sagments

o =____'.::mcur, the sterna of s?jhich are easi:y« sgen m ventra{mpect, In d&’rsal and lateml
L aspec: the nbdommal targn can be seen to resemble timsa ml‘ __t_he 1arvaa, each baing:
L -j'_f--divided by a f{ansverea fold in the In_tagum&nn _‘I‘he tenthl hﬁdominal ssgmp.nt 13

-. _.very much raduced, bearstwo caﬂdal apﬁﬁeﬂ fFig. 13, eupa) and the anus. Tha L

o pupal &megument IFig. 13. p;) wancloses :thﬁ 'antira Bupﬁ' and is nlearly ﬂiscemamg‘ . i )

Yi‘ Lowm




"W ff .1)'_._.

Ventrai asyaat uf pupa of. 3. J,,.

.""a antensis,’ aa.spn candal sple’ (alytrun. i femur,
__mtagumsnt. £ msmkm, t taraws. zbu tihla, - mng..

tvon

b







L marked in units of 0. 05 mm, -

: ___Spemmeps were blaa&hgd m 20 percent hydmgen peromde ﬁtaas 1938) fm-'__

exammahun of the general appearance and alsu cf the sc!amee of th@thomx aua_- et

w nbservé becauhe of tha bIaek colour of the msect. Mou’ehparta were ﬂprepared:_'_" e

by decapztatmg xpeoimaus and immersmg the hem!s in 10 percent bculm'g"'-i’ :__ -

potassmm h)rdromde zUpan sufficiant dlgestwn nf unselerotzsan paxtsm *ha'_'

femaxmng heaﬂ stmcture was neutrahsed thh & few dmps oi’ acetic acid auﬂ--f;'-.' o

plam.ﬁ in glycemm. Glycerme was fuunct to. be a better meﬁium i’nr d:ssection': A

 than ”‘“""“" 8 i Pfﬁ"md the mouthparts fmm mﬁvmg abuut once dissected- o

Bissection tnok place undar a stereo micmscope. and the mouthparts wet:,a thenQ_ 5 B

subjected to dehydrat:on in a gradad alcohoi senes. ) ’E‘hts was follnwed by a o

xylane.atmhui ser:es and permanent maunts wére made using Entellm rapgd | :

this did not imprwe resolutiun of structures. Drawlngs were ﬂmﬂe eﬁw undar o "

&:ereo or cnmpound microscopa. hot‘h fiﬂbted jmth a drawing tulm 'I‘he leﬁgth uf

' suaTB bars was deternunad with the aid of 8 ZaiSS calihrat:on shde, which wau

mountmg medium ta afﬁx cpver sl: ps Stammg wnth acxd fuchsixt\wfas tried. bui\ o




:.-metasternum separatep antennae si"#";gh; and elytra, cﬁmylet gly Bovénng tha'

: ahdomen. The adult of A,;. m!;e__atgm a]so conforms well tD thﬂ subfamnly

S 'A gglgm confoi;ma we!l to ma suhfamﬂy ¢haractansncs far A,pioninaei_.:;-: o

B“"‘—'“ b.‘i Wﬂgﬂﬁf (1909). these beiﬂ%‘ the fa!iawmg: abdumen thh fxve v:ax_' TR

e termtea, sterna_ ”'and 2 hroa ','each at IE@St as broad as atema 3 and 4 cbmbmed. S -

_stem“m 5 brmd aml flat and 3 least as brnad as stema

._ H‘—i ',

.Z".i'}.'_characzeﬂstws anumerated mnre recently b;r K;ssi:tger (1968), namaly\tzbia o

o _"_mt uncinate (hook-shapedh antenna& straight thh fumculus (segments not.'f':{'j_;'_ .-
e Gom:ﬁ‘lsmg club or scape} seven segmented and manfhbles not tocltheﬂ on. ‘outer
- o margm, antannal club aompaet‘ smgle gulat sw:ure, stemum 2 more or Iess aeq;mt-- 3
S to ﬁterna 3 and 4 tcgether. :he sutw:e hetween stema 1 and 2 almos’t obliserateﬂ |
N -.hluae sample w:thout pazred art:cnlated prccesses apzcaﬂy and ;arg:tas only_f-:_. T
o hghtly scterotised. I ﬂm dmcussion wh:ch follows it wul hegame apparens that :' | |

o thls species :s mdeed m apmnid, but that ats mciusion in the genus m,s m;ri .. ' e

well foundad. C

o

\}3@%\ 2. Gﬂxae Qf 'the '

Adulta exhxh:t some vaglatmn with respect 0 snze, especmlly betwean the' "

: saxes, f*,xnalas bemg hroader and shghtly longer than ma}as, Total length varies: R

o hetween 5 mm and 3.0 mm. A.dultaare hlack m colour when vxawed thh the

naked eye, howevgr ot °k‘3°" examinanun they can be seen to posses a famt_ B

reddmh bmwn tmge The elytra are strongly convex and striatad, _anﬂ Jhe |

bady ® almost ennraly clothed W“h Mmerous wl'ute setae oE vanable‘n?hape'.'_. SR

;md snze. The mtegument s virtually complete;y seuiptuted, but thig is mﬂy

_-_obvmus under exceptmnally hngh magmfication 'I‘he rostrum m relatwely S

- .stout and sligh:ly curved. wm}e the legs. because oi’ their relahve langth. leml:_

'_':_the msect an ungainly appearance {Fxg. 14)._ Co




o '-:the ma&t str:kfag featu:e of the head IFag. 14} It bears the traphi at 1ts apax and _' E

e _tha featuresa&%iated thh tha 1dent1facatmn oi*the veutrai sc!entes are xkstinct '

PR iin & ,go:egmm. o

e :_Thg matmm; farmedhytheanteﬁnreloﬁsaﬁﬂﬂ nr me fm o scler:tes constltutes SR

-_::}:'tha anteuuae at its bam ’I‘henntnnnal scapasarerwmvad in distinct scrobes.

T -"I‘ha compound eyesmlarga and eonvex. Cunttm'y toi’ !&‘i g(Phalps 1956&), PR

. In dozfsa.l aspect the autures marking the houndanes of the ep:cramal an‘ﬂ fromal'- |
L "'-:_:_.-'fsplemas A‘m absent. Postermr o’ the anmpound ayae @ gugm hgt dgﬁnite e
fconsmction extends appraximately half way dowrs t}m PMetnl reglon of tha__.'_?f'u : .
.__:...-head. This rﬁsults in tha paﬂgm}s appearmg “neck—like" (Fl g&- 1 4 &16}
e The "neak" reg{on is- tovmded and brnader than tha dzstance betv:ee n the mtter__._iﬁ'"_ o
o _margns of the campound wes Adjacent to the ci:eum-oeular suture (Fig, )
o 14, - nos), ar:ixg of white setae is- promment._ Tha oyes are separated at the__:‘."_'--
_.I__vBrtex.. The pnstmm l'égion “of tﬁh e;“ Gmnium ("neck“) folds inward,:-}_" .
o fesultmg in ‘the Occiput am:l occ;plm fo-'amen possessmg 4 tmuch smnlle:'ﬁ'. _. .' |
- circumferenca than that of the ek, Caudad ot’ tha eg a, sv.alpturfng m the_- S
. form af numemus mmute circum-cramnl tranmr# ndges is pregem Thg-'-. .'
o _. :antennal insertions canzot ba secr . fro-'n ths dorsal nspect, where the rastrum L

- is widest. ‘I‘ha rastrum narrows antariorly. .

' At its apex anindistmnt labrumispmeent(l’xg 15. lb), Ai;cording to °b°mneleri;- |
_. -(IQBS) the- terminolugy of the regmxts of the eurcuhonid rustrum mins'!'_'-'.'_ |

_. _._-cunfuﬂeci Imnts (1957) t Fers o the apax of 'the rostrmn as the epiptoma’ R

reduced fronta clypeal regzon. Suodgrass (1935) states that the épistcmg w:

nther term far the uppar part uf the clypeu& Smée then ﬂgg apicat Pm‘t ot




_ ;nen Berg 1972, Oherpnelar 1988) m‘ the spistoma {Snoq'{gtass 1935.
ey .?'_Phaigs {1956a} naes the la;tter term forz mgm In A m&mm hﬂ%"m" ﬁl‘i‘

""'-"'--_"ap:cal 1ube.---hem certam featum whmw msﬁeﬂ thﬁ* “’ W‘“‘m alabmm.

- emnd .mta the eplpharyngeal surfacé ot‘ the clypshs. Irﬁiimﬂ9 7

o _Da Villiérs 1938} af scarabaexds occur, -_ a

the mstrnm has heanme genernlly krmwn as the epzstome (Flmh“ 1955* ?”a“ "

Imwi 95?) -

o "f‘__‘.“':.-_'-Accoraing tu Snodgtass (19351 tha mxmf ventra! surfaca of the labrum, when B

;ﬁstinct fmm ilie ﬁlembranou mnar ' 'urfm bf ﬂi& ctypeus, 13 called :he

v ._:'-'_f-:epipha.rynx. In a&diuon, i ‘th Iataral 'angl’es hetwaen the lahrum and _the

S lypeus there geuemly'mm a swall pafe of slerites the. “’“‘“’ whlen -

o the. Inbmm béars Merai sclaroused praaessea called tormnq, whﬁe:Ne‘l .'and De .
':.;-_Vili‘mm (1588) rofer w© these struotures 5 the"pmm sormalis méﬁ“ﬂ"
_':__m, latar»a! ;upmal, pmcessss The laterai tor:nal pmcesses thus demamate the C

| . : clypeus fmm tha labrum mi the ep:pharyngeat Sll rface‘ l'n &‘ M a p[-l !.'__' '_v'.-' _-
= '_':_'.of iateral mrmal procems (Fls 15 19. I-fkl'-)‘*’ﬂ"il 0193!'1)' dimm"h aﬂd ‘he\\‘em
_mhrﬂm wer espistoma i 3us-uf;ahle. Thé argument againstthause of the t‘-”rm L
.Eiabrum is ﬁeﬁendant on, t’he ahsence of ane:nemallaf ‘Vlmble ep;stomni (fmntu-* |
o ;_nlypaal) suture, lmt mme the laterai tonnal “Prncess\\i mdlcate L *‘entﬁi: -I

. boundary between elypeus aml labmm,thlsargument f&ﬂs dwa% Aﬂtﬂﬁm‘ tﬂ: o
| P processes, afrmge of pmstrate miges which cmspund in .
B ..'-Nﬂuonmthe lataral fllas (Edmonds 19723 &ﬁd thﬁ Peﬂﬁﬂeﬁ later:&llss {NBI and . .-

| -.An axammatmn of the part uf tha rostrum proximal to tha mbrum does not o
-reveal ezther an epistomal suture or anterior tentorial pitw In fm no femm '. g
_- acaur hetwe&n tha lahrum anteriorly an(i the 0caypita1 foramen posterinrly wh*ch __.:: 2
_ idenﬁfy tha ﬂorsal sclarites of the head. ‘I‘he aom; part of tha mstrum m ._\. %
o : .___..xherafore be tmneﬂ the i’ronto-eiypeus. fnm descnpti . te rm Bpifruns

o ':-._='_'.'._(DuPor:e 1960) Is not cbnsidared appmpnate smce ;tr&fers fo tha median resion




-'{With the elengation of the haad &qluites to fwm'the_ t'nstrum, tha antennal'.

; - _*i_._._:_f".__*postdcm
..;-:..'._:;fhatwem t.he Menor tentnrial pm ﬁnd ___the_ : posta@or Qf me head‘ ﬁs al-'
".'_.'-_,_remﬁt, 'the postuccxput Ry i

L -'_éconfoMs v;\th}'the» subfamiiycharacteﬁsm *f Kzssmger(lgﬁs}, ’l‘h@postgeﬂae

_.':.'::.'..(I‘ags 16&. 17, g)occur later:ad ut‘ the g ‘*rsuture autl form thevlateto—vamral':__
o parts uf :he %?l‘mi*ai sc]antea. They aremutbermly convéx‘-an' .

Jcorresgonding ta the genae. m thwasa _f

an the sutm betw" _

. suckets have moved I'otward but areﬂmll assomafed wéth the 3enaa.

o of g varmm (Phglps 1956a) Pn ter;ur *teninnal pntﬁg{-&g. flﬁ. y. ten} ’bccur-_g--t-"-;'_: R,
mﬁdially auxl Ventrﬁd 01’ the hmﬂ most margin& of thek%yes (Fzg. 16. wih The o

nf.;gna msrmm whmh bea;s ('the antennae. According m Snoﬂgraas (193»), the- e

T
FR s

pa::ietals ﬁﬂch 31933‘ an mﬁ latetql’ . ;inﬁ beneath the byﬁ, tha pmeml regmn" o

;_\_. 1egm *ha antauhise are. horne_
n m gme m rmbganaa (Pigs 15 &15, a.s;F;g. 17, m).‘.!

_ contraxy tu tl’fosg

pxtal'or gular sutui'e&q(Fig. 15, B m neari;r coflyunt _and he mediaily__f_ﬂ S0

gulﬂ ia almnst non exiétent. ) a cfeaturg whleh‘ '

= ner:.knhka apﬂkearamg qf tha pnstenor of the héﬂdu 'f‘u.s:pougenae e&ten;l'-”'f_.'-é’. |

.—ad\—

o -'_;nntenorly belém the #en“ieal margin m‘.‘ tha eygs ami 'up o' fhe hypostomp,_'f"-i':_- -

iy ':formmg the genaa (P‘xgs:-lé & i’?. g) The ;mteml mkets (Figs 15 & .Lﬁ, a.s)

s axa mtuated prommslly un fn& subgena:l gntum (Flgs 15 & iﬁ. B i ﬁ front n f'.,' )

- the ayas. *I'ha s’cmhes (}'figs 14 & 17. sei extand pnstarwtly m B\‘e.;wean the eyes,

S N

with the. mesa'l margiﬂa nf the scmbes fnrmmg kY rirlge nonfhiem wuh the: : : .'
S "'_"_.subgenal Suture. Batwyert the e:fes. the subgenao (F;gu 17, sgn] coalesﬁa u‘t a-_
_ depresmon wh:ch forms the pnstermr part of the mmhe. An:enuriy thaguhgenae_:_{":__-'___
. su;rpnrt the hypastoma (Fign 15 16 8&**-:17, hyg) whic!‘i bam the maudibular'
L precouaa and the maxillary’farﬁquiatiw 'i‘he plerosmmatsv*fum (Figs 15& 16, E}

L _fnrms me homdary bemteen the mand:ble anﬂ the hypastuma, wh:le tha B L




_ -_.h?mﬂtanhal:sutura {E‘igg 15 & 15, m that betvfaen the maxrlla and me hmmtama -
e {Snodgraﬁ 1935), These features are aﬂmmhle fn A gg gg !!!! Tha thenwm :

m mtuattsd hetween the subganas (Figs 16 & 1?. sgn), mth tlm extended.{_ "

. B _h}’Pﬂﬁtﬂmal suture fqrming the bouudnr,v hemean tha post_memum and subgéna o '. .
ik g j_' Apxcalljr the labml suture (F;gs 15 & 15’ *3) sep‘ax at s the postmentum anﬂ |
= - _'__.pmmm“m’ whnch together w:th the mandibleﬁ and m&muae mm sibie m vantm; . | : _.

- ._ ) "lahrum, the: apnsmmal sutuxe. and antenor tantorial gxts bemg absent or obllterated- j
As discusseﬂ eariier. there is sufi’xcmnt av:dence tﬁ tarm the apncal ﬁorsal lnbe of.:_'- e
o "fthanrostrum. a labrum. n A MBL._- tha 1ahrum beam fn:mr large setae. the two._ o
i ,.iaral oﬂes wﬂg shgm!,y maﬂar than the medml two, Cauda& af each of the
o f satae. aﬁngle smauerseta uccurs. nppmmately above *hﬁline be“”“" ‘h° 1‘-"“"'&‘: - |
| tormal processes intamally {F:g- 18 l.set) Grt sts ventrai surface tha 3abrum bears
| __..':the epmharynx compnsmg the aforementmmd tafersl tortnal pmmﬁs (Flg' 19* .'

- : l.t.p) and a membranousf distal mgmn haaring 1aterai fﬂas (F:g, 19. lf)

| M_a.u,n.mt Thera appears to be 0 sexual 'd:morphtsm of the mandzbles of atluit e | |

| A &M a faatura common with 33 M {Phelps 1956a) Mand:bulat‘ o 3 - |
K articula.tmn in A. mlggmm is. f&cllitated by an ‘appatently ﬂormvl ate ral depressinn-_ﬁ_ )
R .aﬂd an &PPﬂN“ﬂY Ventero !aterat cuncly!e situated within an acetnbulum. Thiﬂ

- -contrasts with general mandnbular structnre ammg aoiec:pterans. whiah pm a  _:: ) )

) 'domal conﬂyle and ventral ac.etahulum (meson 1981) With tiie devﬂosmam gf' e ’
- .the cylmdrical mstrum and the accumpaﬂymg modlficatmn pn the pamtio“ af 111,3;_ |
o axtwulatory surfacas of me mand:hles, the condyle artmulaﬂw has bacome vantml o
| '_m A»,_IJ#B&I& and other curculinmds, but is in fant mnrphnloglcauy dorsnl (Phelps :
e iﬁa, Cfovmon 1981) ’the both lseft and r:ght maudibl&Mre Virtuaﬂy ; d em,j cnl,.' .

a8 EEE R S

Dorsaliy, there m‘m mdmatmu of the preseﬂce of a" o




V)wed from zhe extarior the mandxbles appanr to passes stﬂb&m"ace canals which_.z. o
o _mn fxom the centre to the apexes of ﬂm teeth‘ These wrrespond in positmn t thefi.- _
o -grooves foumt on the mnndibles of g _m;mm,(l’halps 1955&) |

o they are asymmetmnlly m;artad. w:th tha pusit:an uf the laft Iﬂaﬂd;'b]g dmad to .
. 1!’*“ ﬁf the of ﬁ‘e leI‘if- Th& alig&mant of the articulatory sarfaces is such that the a :  o
o dihles ove in an obhqtm plane permitting the gouging out nf faod materaai ] L

S When ewed in m:ero-slateral aspact (ie from mihin the mstrumh ﬁw dmﬂl
N _:_ arﬁculauon ot ptehrt:s (Fzg. 20. preart) can. be observed to cnmpnse A ""“dﬁ"‘ |
B ”'.._'.'.(Flgt Zﬁ. az) surmundad hy a deep acetahulum or Emslymus (Fag- 20, n). The
. -_ arttnulatnon 1& completed wuh thﬂ precoﬁae of tha hy pmm fittm 3 mto the e
.' acetahulum. The mand:bular abductnr musnle (Fig_ 20. ab. m) s iu#ertﬁd diﬂﬂd \_.-:ﬁ | _
o '_ ) ni’ the preartis ancI is consxderabhr amaller than tha mandxhular adduotor muscle f/ ._ |
__ (F: B gu, aﬂﬁ, m). Pha!ps (lbﬁﬁa) states that 1t is the aﬁdustor muscl& whzch 15'.-_ _'
o B attaclzed to tha uuter rlm of the acetabulum in E. m This ls am error. since'- .: . ”
'_..a muscle insertnd in such i pusitian w;:uld unl}' be: capahle of abd“"““"* L

L 'Maldwynwnavies [1928) descr;bes the mandihuiar musclas ofg 115:_ correctly

S 'Irx doxso -iatera.1 asyeet (w. vzewed from the therior), the mnndxhla caﬂ he sa‘en ta S N
o posses 8 postarns {Fag. 21, pﬁaﬂ) camprising 2 shallow depmsion on fis ental o

5 _ surfacaq In addition. tWo suhequai mandibularsetae (Fig. 21, md sat) are presant. SN o

- .Th.e mandiblas are tridentata. tha dwtal and mediai teeth (Fzg, 2{), dt, mﬂ hemg o fﬁ_ e E E

. :'.'-approximately equal siza and Iarger than the prommal todth (F:g. 20 pt). The._' = : -

: pro;dmal t.tmth beara # bg;aad cutung nrea which pmbub!y i’acrlztate& tha gaugiag___ ) : '

ﬁ_‘ out of ﬁood matnnal. A membrs.nous pharyngeal hracon (Fxgs 20 & 21, Fh» hr),t o :

_ o .3139 kﬁ“‘?“ aa thﬂ PmStthn (Imrns }957). the prosteea mudifmata {Sarvadei 1940’).: -
o and the pharyngaal pmceas (frmg 1935) m preaent. Hapkins{wll} appears to haws-"_'_ “":;



. '-I.mh'md memmph““yﬂséﬂ bmﬁﬁ“ Which Wassuhsa%entlv usedi hy MaltiWYﬁ
-_,_.__'____-mvies 11928) and Phelps (1956a) 'rue Phnryngeal h fﬂﬁﬁa is cluthed with"-’-_:_‘}_
= | pogtanorly mumd papillae whosﬁ exa&t functicm is ﬂoP ¢1ear_ | HWW% the
- : " bracons extend‘*pastmotly mto tha pharynx and proﬁably ass:st in conveying fmd | ., -
_lfmateml into the aesnphagus £Mamwyn-mms 1923. Pneips 19563). ne. -
. -_ : !Q—B‘J‘-‘l.the hmcnnsma sclemtised strxp onthewouterlateral ma!‘gms (Phelps'_-:_;}"i__ _.

" Mgmllge, The maxillae are s;tuated ventrally at the apex Of \‘-hﬂ Ws“'“m ana

o '_ | slightly above and Iaterﬁd of the iabmm ’Phey move ina vertical plane ain utharﬂ " -

o cumuhomds (Ting 1936). Accbrdif 3 to 'I'mg (1935) the mamllae ane a:gtated i ': : 1  o
_ Poﬁnon as a resuh of the develupment uf the roatrum such th*&t thair .

o :; ' morphologxeally ﬂorsai surfaaes ara ventrai and vxslble axternally. e

.:_ '_Tha ventaru-dateml aspect illustratas the components of tha maxi}la weli (Fig, 22)‘ S
o . The sardo (mg, zz, ca) is rough[y v-shaped and pmximally it articulates deep
" mthin the rnstrum 80 that nniy tﬁa morphologwany dorsal surfm of the stipes k

N extemally vnslble. D:stall;r the cardu articulates with a narrow. elongate and well %o

9“1"“‘1536 ﬁtliles (Flg- 23' st 'I‘het sttpes hears twa stipatal satae (Fxg. 22, st.gat) S

- on the axtemal surfaoe. 'I'he palpiter (Flg— 22 pf} i large au;l bears g two - 3.'::

: 'segmented maxillary pulpus {Fig, 22. hx, plp). the distal segmant ﬁt‘ whlch bears - :
- 'ai its apex approximately 10 comcal papillae (Fxg. 20. mx. wn) Unhke E ___qu_m, '_ L
which poesesaes a single maxillary palpal seta (Phelm I%Bah mme ars borsie un_'-,:'-' o

the palpus of ,&. sqlgg_t_qm,. . Caudad n gi_t_u) of the palpifer and abuva the st:pea N

| BT raIativer larga acleritﬁ whmh comsponda to ‘thﬁ subgalaa (Fig. 22. ag) nf' -
__s_s;Le_ ;m;m (Coleoptera: Curculioniﬂaal (Hopkma 1911). The term subgalea ls. _

s | auomroversia! one yet: it appiiaa in A a_ngtgm. Snadgrassilgas) stnmthat tiie _‘
o subgalea is a lo‘be or suhdw:sion of the stipes which bears the galw imma ms?)

B '_-_“‘]ff .:. :




S __.__ﬂefi:ies tha subgalen nr pnrastipes as bemg a mesal (inni&r) sclerite of the st:pas,

| | o _'whwh in many imcts is not ev:dent as a separate sulante, bemg either fusat! witl'i - |
: '_: 5 the lacmia or- mfged mto,azha atipes. ng f1936) asserts that the subg_glgg is .:_ o
” : | ';?."_:.'ahsent e Rhynohd’phora. Hoﬁvmr. in .& gglea m the sclarite in question is Well I!f | ,.': .
deveroped nq:xd canzmt he coufused asthe galea, sinca by déﬁniﬁon the galea ia tha ‘s . . ..

- '-‘;auzar andlte mba of the maxllla (Smdg:m 1935). h: tha tase oﬁﬁ, &M this ? -.-;: N
- _"f-?'.';«.iarxte, wh;!e npt dxracﬂy abutﬁng gn to the aﬁpes, i m&c:ate!}fmth ihe mesal

- Surfaca of the lacima or mala,. iﬂ{b&hﬂg thai, it is indaad the 3“‘15319‘3- This L

o opinion wdé also assert@d hy Phelps (1956&] namaming 2. var . 'Ii‘_f- _ : R fo

e ﬁﬂiﬁ“‘&!&ﬂg w;th the pmx:ma}. mnrphelugiealiy ventral part bf 21:9 shpes m ﬁae
. laclx (Fag. 22 lanl or mata of the mamlla. Thisisamembmous. appmximataly

R X me-shaped sclerite, whiuh onitsdistaiswface bearsnumemus posteaorlycuwad _' - "r N

| sataa (Flg. 22. ml,mt) Sm aurious:y al_:xaped. hroad hlunt*and recurvgd setae ara _

l& also insamad ot the postamr dxstai gurfm of the Iacinia (F:g. 22,1@,0. ng -

(1936} a'efers w 1hese as lncinial teeth and fuupd them 1o ‘)ba presant m | '_
| o Aslxésx._wa mmz Sharp {Aglycydenm), _mm mg_xug ;'erkms 3]
:i_.::'::(Protérhimﬂaa), Ea;eamdmﬂ gﬂﬁl._w Hom (Otiorhynchidae) anﬂ Jmmgmg

" poyehorsconsis brsta (Behdae} Thesa setae vaguely mme the' larvaz mﬁlm:

smae {Figa B. ﬂ\g ml. mt} descnhé\\earkier. L

. i i ¢ .
T }gs with thﬁt suhgalea. there s g 1ack o% consansus aonceming the aomposmm of

1)

the malar lqbe nf tha maxilla. Snodgrass tl 935) makes 99 mferenee m &ma}a. but =

LU

| '.-"-"..Daa t1§ } refam 1;9 the mala of eulmptemua lawaar laemg represmied In snm -
e -.-'rt:ases by thé iacmm anﬁ irr nthem by the gaclea. Ting i Qaﬁ} states that tha galea I ;

'D..

- __1s(¢hwiiktal pm‘t_ nf_tlm iacinia, an 7,npml;m asserted more recenﬂy hy Nal and De b S
j' %ﬁlliers (198&} in an att& ib aéﬁndaf‘dtz& scarhbaamd mtmthpaxt tarminb‘lagy. - o
S Snodg::ass (l 9351 on the othér Jmntl, refsrs to tha galea. nnd Sacmiﬁ a8 two distinut LA




B R T Tt R )

: | '_'-enmte luhas of me mamna. and Imms {195?) statwthat as a rula the lag;mia mﬂ_: iy
e _' often assmmted th!i the gub&alea. is spined nr tonthed and infers that the gale'
: s nn:. Inﬁ. m the malar lohe was eonmdareﬁ mmﬁ}pﬂm the lamia, hecause

_ " of tha presmme nt‘ many setaa (Phelps 1956a} Amording to Nel aml ﬁ& Vinms o

B (3?83) tha term mﬁa refers td tha fnsion nf the Iacisua auﬂ gnlea. fn A m}gmmi{f; "

o " .'.'ii is nnt pnss!ble iqjste whethef fuaion bétweemgalea and Iatﬁnia has mcufreﬂa | _
. whethar the gaiea, m eomplutely re&ucad, Syjne thls Iobe m ganemusly suppl*ad"if |

A '_ _j .with setae. tha tarm lacmm i used. in mmmnn w;th Phelps (1955:0

Lahmm.: Accnrdingto'ring(wsﬁ).the labia nf Rhynchophoracomwegmlytw __ 9 . "

R '(Fig. 23. la.mn). .The prenfantal setaéareinsertad latera!ly. apprommately half_-' »
| 3 Way along tha length r.-f ‘the premantum. U u Ly ’

. '__.:Illlﬂtﬁtai aﬂpﬂct thﬁ ligﬂlﬁ (Fig. 2431@ 13 clﬁm'ly disﬁemahle 'as 9 ﬁtk’nbmnous o
- o of tha l:guie fotms an apparently muyeable lolfe olbthed in largaly pupteriarl,y oe :
e d‘Mted hgular setaa“(Figs 23 S 243 I ael). "Pﬂstmorly the ligula takes ths%’orm

P _.ofa sqlemti@aﬂ a:eh (Figs zz & 33, w}, ar) which appears m hol,d the membr(gnous S

‘ "of 1heprenmntum. R S T R

: N . ..- @ ..‘
R AT 5 SR

o regxons. namﬁly the, pmmentw:l and the postmmtum. 'I‘he postmeﬁtum r&pwsmts o
the fnsion of the aubmentum and menturh (F:ga 15 mﬁﬁ). ': iy Lo

. - " . . : o
0 sl . . L . . . . .

- _. The premantum nf ,ﬁ. ﬁgzggt__:s s.;tuated ventrally at the apax cf the matmn: anﬁ
.ﬁ‘:'between themamllae, Iteomprmesarentangulai lubewhich\hemtha labnal /&\» '_
(Flgs 23 & 24, Im plp). the hgula {tha 23 & 24, lg} nnd twn prernontal ?tae (B{fgs -
LY ?.4, pr sat) Tha Iabiai Pﬂipl are nnlé segmented and bear r.m lahfal palpal e
':satae each (F:g. 23. laa plp. set) mgethar with fuur to i’wa iahia‘l noMial papillne'_f'_ R

| \_:\ﬂ..

\ .

B k strt«sture assocsated with fthe dorsal aurface of the prmentum. Tlm antmgr ru?/@x . ,{f

Q_

B I

i rc.gmn exect. Both the 1nbm.l palpi and Jigulnr setae protmdﬁ baﬁpnd the markm

Lo




N e A clearly discarnable 1ahia! suture separateﬁ ﬁfﬁ prementum f""m "he P“maﬁtm

- -"_(’Fxgs 1‘6 & ‘17, C). Generany,the pnsunemum nppears as a ndga-ai:ka. rmsad R

regmu which may haw l;een ﬂ;splaced wntrally by the mbgaﬁaﬁ duriarg tha .

e _'_'_'_develapmenf of. the rostrum. It is well defined antefiur!y imd is assoemtvad vnth R

- tha hyguattﬁna (Fzg. 17 hyp}._ Althongh 1!& pnsterior margms are not aa distinct;

S they m:a il!umamd, the pastmentﬂm ap'pem m extand td’ betweex’i the--:'_-;__'- s

'.__gnmg; 'rhe ammae of &, 1 m t:nnsis{ qw 12 aegmepts, whmﬁ:aan he'- %
I :dividecl into thxee basw reglnns. hamely the scape. yeﬁica& and ﬂagellum (Fxg. 2, .'

- fj scp, p. f).. 'rhe wkole measuras appmmnmtely 0 6 mm m lengtlu 'i‘he sc%;pe s tha'_ '. . ; {:_

o _ iongm saglﬂent and bearﬂ twn bmad setne d:stall}h Th::v 303119 ia al&o s&ﬂiaulﬂt?_‘f\' S

e

i '_'f"but athus does not alter the strﬁig_' fnm of the whole ant.enuat Fxnximally o oo

k _; artnculatea withm a daep snrnhe. ;The paﬂical haarx flve curiously flatzened and :

. ”b!unt satzsa maeally. The prox:,mal five flagellomeres appeax to bear two satap on"' ERNE

' _'their outer surfaaes, and are of essennally the same shapa and s,:ae ’I‘he slxth o .

. flageiiomem vaeﬁ ﬂse tb the\antehnal club. is much brcmder apmaﬂy aud appears"- S

; © benr more set:;e tftan tha pmaading aagmants. 'rha termmal four antannal o -

B segments qgfhprise »’rm nlub. the first two aa&h Bearing B rmg of aetae. 'I‘ha C

"antennal cluh is alsu suptihea with numqrous sengo?y hmm el

"Tha thorax nf the aduit baars sevaral mpprtant génanc charaeteﬁstws. The 2

o amerior ma:gin ot* the\g:ru;;hyjm (Fig 54. pn) in tateral aspect w slighﬂy mnvex” S

L ':ﬁ- over its antifh 1angth, A poat-ocular lﬁba (Fig. 14 m i) 15 assomatad with the L o

; antériﬁr margin nf th : 'tothomx. a feature whxhh dm not conform vrith the_'f: | B

----------
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. 1 ﬁllghtly convex wer e-dursal half; of xts Iengtb and Bhghﬂy 00‘“““"" “"é}{
© o yemml] helf, Asa recilt he létm-vmtnal emara*ﬂ&ﬁoﬂ wsﬁmﬂf thau *”m oftho.

ﬂorsal s:ihwefta. and is biaected hy a deep, oblzqua groov& wgnnh runs intoﬂa:."-;;""_ R

'_ '-"-'seulptured with minute pi’tm The prucnxaz cmﬁes are cnnfluant m A. aq]gmg;m E

e _ and thm are msg dmuemable sutures nu ihe ventral surfaee of the prathoraz;.

s _-__all the fhght forcas necessary for hfr aml prnpulmn and tha matathnrax has

. _"-"_-_:_::eonseqnantly develuped m aecommudate iarger muscles. ﬁﬁuﬂhwmom. tha ioss qf
'?th& fﬁghn fuﬁctmn in the elytra lm !ead tn a; mrrasponﬁmg redunﬁﬁn m

lmesothoracm swe‘ meson {1931) alsn ahserts thnt tpa tequiraments for stabnity;

- -_‘The\“ievnlapment ﬂescrsbea abave applies particularly wall w @ gpm\gx_g} The- L
i o 5 protharax is Iarge ami tha mesq,thurax Is greatly reduced in cnmparison@;th ‘tl'sa | g " -
o -'_:metathornx (Fig. L4). The masopleural sutune (Fig. 26 pszl doeﬂ :fot completaly _' v

R :la,teral iﬁdentatmn._ I.'lorz*'ﬂ nf aﬁﬁa mdentanu 4 ats depth lasaens as it cu:veg'f,-.-

o ;:' upwmla. nimqpt apprnachmg the antewm margin nl’ ihe prnthorax. ;I‘ha posterwr ’

__ _' -' i augleenf ; epmnntum ammarly m:thaguanq! The pmthoracuz coxae are !grge and o
e pmtrudq past the ygntral margiﬂ of the lataf'al snlhouatte 'l‘he entfre w:'ﬁjéme ofthe L

p prnnmtum :s nnvered vgith mxmarous an:enorly dtractect setae and tha cntsele i e ;b

.

g J:-

: _' In 1ateral aspec&. ihﬁ pzerothbrax Es largely hfdﬂen 'ﬁeneath thmlytra. Acmrdiqgv : '_ '
- -to meson (198!‘.( the moﬂiﬁed stmeture et‘ the ptefothurax m Colenptara is '
L assnc:ated with tlm deyeldpmém of the wings. ‘ghe metatha*am;k wings gen&ate

T, m fhght. pamcuiarly when the pmthorm: is mrge. has neﬁﬁmmed fﬁ‘f ““*emr' -
: -migrahon s)f the mng msartions. and,mntenda that m some baeﬂe groullﬂ thi* has 3 | ;
x -de\raloped o sunh an exteut that he wing msertiona may Wﬁfl he ﬁlt“md ““t'a"'m L E
N 'nf the mesocoxaan 'I‘lﬂs m turn has lea& to the mam?‘*“m“ bemg ahmﬂi".- :

- honzcmtauy pmtwnad thh the metapleural suture ais:s 'mm‘[ng izatizontanv ior"f-. T




,.: 2% ap: pp) ai'e famaﬂ by knob~hk'a prbtrumons of tha scu%a.

G associated wnh a depression (Fig. 27a, d) in the centfe of the scutum. The ante:;;or' : L

_--_mng ptocesses (Fig. 27m ap) are mdanced by shghtly sclerotised. shsllw'g‘._'{{'_"_'"_"_ |

- (Fig. 27a. PP) ate fnrmed hy lateral extarismns of the scnta. Tha mainnntum R

o '_‘:'ff"'-mambra.nous and re‘latwaly much Iargesr than that of the masotlggr:ax, ‘I‘he.

Lot

o ..'_'by gronves and extlmdmg over the fnetapustnotum, and twtf’ Jaterai regmns -

'- In ‘{@ntrai aspect. the stema af thé meso— and matathbmc are fugeﬁ ta furm a" .

; .

o 'z._-_f.."_'_'p"drbaternum (F:g. 28. B 2%3), which togethar witin th@ ﬁrst mmbl& gpdomina‘l

/f T

.| ' . .

T .nqt. 'I‘l:ue preseutum m not eas;ly’ getacted as it is w;thdmwn heneath the posteﬁorf- Lok
o _"lrinx qf the Pronutum. The mesoé&utellum (FIE. 27a, ‘som) takes th& fom o
| 'taisecl projaction which flts' beiwean the medial rﬁurgins of the elytra. It is basally-'l_- R

_convaxmas in the lateral ma,rgins of tha scutum; Tha poatenor wing procafsses R

o _metapr&&cutum (Fig. 271:, ps) ia iarge and broad. 'I‘he metascutellm (Fig, m, S
a -___-sem) comﬁletely bnsects the matascutum tF:g‘ 27b. s) whioh forme two aaparate,,'_.f. e

. ) lateral scleratas. 'I‘he metascutellum cnmprmes a narrow nﬂadw regxon. bnundad ST




AT, e e

broadest antariorly, whi{e m the

'm Idway hetween the an;ermr and postenor margms of the same.i Iu addmon tha o

zsa cozf‘mhbamg mnngunus.

: aﬁwms are not as densely clothéd in hairs a8 the \,;hara. .Wgﬁnex (1908) alsa draw ; B

: -ﬁiéﬁiﬁlﬁ} are sexuallydirﬁorphm \&:ﬁe femaig (Fig. 28&3. the ptpr@stamum w::_:___"
la (Fug. 2{3})) it ;s broadest appmximately; o

' mate is generally narruwex ihan the femala. The masocaxae m'e separated hy an s

legs mf A M_;n_ig with mﬁss of uther aplonids. The prn- mesco- an:l mptalags o

_ _Il possesg generally the same struuture, with tha excapunn of the pronhm. whcse L

mtercoxal pmcess {Fig. 28&. mp) whxch alscr results in tha mesacnxattnmﬁea {Flg. . :'_ s _rf'}'_'j L

l :L&BE- Wagﬂer (1903) in lus desarxptson af A. §g}g§ig ) statas th«: the legs ara R
ahort and mra’l (“Beine kurz uﬂﬂ ziemlieh Plﬂmi?")- In Eac:t, the 1 ags are relati ] Lo

- : Iong in relannn s:o the whole hody. It 1& pnssihla t.hat Wagner waaeomparmg the" o

o  dtént ;'i;m, to this gdct, The coxae are large and pretrude l’~ om the ventrai margln-" .

,i.f

oi' tlfh Ikteralﬂsulhouette ’I’he metacnxae, nnwewr, whnka atill large, tlo not to | o

pz"b;eat o the same extent. In a&dmun thmbxae baar only a fe\v satgg.: Ail the e

. lags possess well defined trochanters which oompletely ssparate them from tha L

13

ke

: fe;nurs. fi‘he presenca of a well developed trochanter ng,nf taxunomm impnrtancaf_i X

{Wagnar 1939) Femurs ara nan:ower apical!y an& h#pally. and axpanded--.-'_'_"

o . ,ﬂentrallp, with the profemur appearlng to be thqghruadest of fhe 1hree. Thex all =

o 'baar mauy prostrate satna‘ The hbnae are lcmg and slander bu; are aiightly thwker :_ T

. apncally‘ _The nbia uf tha mesothoramc leg bears a drqwnward pmectmg i’ixed. o .

s spme 8t its apex. Thxs tends to be covered in hairs whlch mk@s it d:ff:cult to &eef.. s
- 36aattegred proswate setae supplement the aplcal hairs aver the enm*e tibxal surface. . o
o '_.'-___'ﬁThe tah'si cnmpr:se five thstmct ;:egions, there bemg some dahate‘as to mhether_"- :

B ks .thesa regmns conﬁtitute segmemsm not.; Tha first twa regnms ar& yap‘p_ x:mately




+

!

T
.
[

o :'f?-‘. situated }:waen the 101:@3 02 me tlurd, s regarded asa segment

o (19?2) ana ag part of the thzrd negmént by Pheips {1956a), Phelps (1956&1):,.}"," '

SRS _-conszdefaﬁ tha dlﬂa} claw bearmg a'eSmn tn repreaant the Eusioﬁ of the fnurth and__.:"-:_ FER

e f:_'_: s -__f:t‘th segmen!s. Qm n!nse exammatmn, tha iam f?f A gglm;gx__ appear ‘ta be 4«- S

D 'Wiﬂ'l haim’ bﬁt thé

. m_ggg Thaelytrammnnlarm bﬂthsexes.vanmononly bemgexhzhued m size

._.._-—r

""'_':__:‘:__;_"__'Thay are stmngly convax in lateral aspect (Pig. 14) Each elytron hears niné‘ _ -

o ""distmet mﬁk\&wu .ah coa]esee near the pnsterio:‘ ventml margm. Ths stzma take

- _ " the form of 6eap grooves which possess a variabla numt;pr of r.leeper pits into

| {'f_' winch smgle, antenorly dxrectad setae are mserted. Accordingw Growsan (1981)‘, N B

= tha strial punotures of alytra d:frer from the ueuferous pun#tures arismg nn the _' .

......

. slit-—hke regmm umha p:ts. which clanrly correspnnd 0 tha olear mambrane u{i‘: -.

o '_ ed tkird segment possesma a: its veutrai surface a‘HsnB%hair.
o :'_f".:_';pad Wagner (%968) amrtéd that gn «the mafle the veﬁ"':éall surfaoes nf the‘ﬁ&rsx wsre:' : .
- cpvered"thh a dense hau* pad. Cuutraty to this asserﬂon. both male anct feimale B

3 pecmisens exammad pDSBB&de hair f;?.ﬂs. although only un the ventera of the thudf;:_;f‘\_'lj

%i‘:sezﬂ'iant. The hfth seamtmt is elongﬁte, s!eﬂdef ﬂﬂd smﬁmk, and ’bears ﬂP‘“&“J' : -.*{? f

i .'_"'"two necumred dxvamata claws. ’i‘his featura :s one of anly a few whmh qpnfnrm_ ::_f

o '_;with tha charaetenatics of tha genu s ﬁ?j,% (Klssmger 1953), et S

'cutwle. Strml punctums uever haVe setaa arimng from their cenqr@s. buz n‘lay have_r_ S , £

L 'punctufes m flagwd with a elaar mambma‘ Thl& 15 ﬂm G&SB iﬁ A

_- who&e elytra. whan exarﬂmad under h:gh mqgnifmmmm can be s eeh tﬂ P » B




SRS (1956:11, thase stemntas

: _"'Fwe v:sihle and heawly aclemhsed mrmtes are presem in. both sexes of A
: &Lﬁmﬂ.ﬁ How&verﬁj‘}e abdommal stermtes posses features w;hxc.h am saxualiyi
- dimorp;nc and wh:ch oain be used to distxngumha males from females. e

v Sc:ma Qmagreement wi‘th respect to th@ pomﬁon of the mdrpholag’ically fit‘ﬁ WU
L s Stermtes in rh}fnchophnmus mﬂEcts occuss Accnrclmﬁ t“ Shﬁfl’ (1918) and Phe}l‘s g

_- odlfmtl to forma Y~shapetl ?entral phragma s:tuateﬂ

ey f._._internally near the posterior margm af tha metathoram Marimﬂsﬁ (1953) aaserts_ _'

s opimon foliuwed bY Ven Den Berg (1 Q?Z)u In tﬁkﬁm Of A ole: «

ER :.;metacoxal aavxtieﬂ arg P"eﬁ““‘

SR ghat the hrst nk‘o stermtes fnrm the postermr wall of the metactmal nsavity.

 _ bnth the Y

s '.shaped structure and the chameterisnc dnuble scxefated posteﬁor Waﬂs of tha:"’-.;':-‘-.'_';

R

LR




i \apmally. whzla Jn tha male it farms a i{\tinet point. Thﬂ poﬁtﬁﬁﬂ
intercoxdl' marsin nf the/metathum is messed th reqeiva th:s ptn.leation. _"I‘ha L
L tbiz'd and foutth vimble(*im‘nim (B, 28, 55 6) are loﬁhtéd slightly &c:rsad of thel'-fif_' -

s smnd and wall dovelaped m% -

(i‘

are v:sibla ‘batween stermw 1wn thmnsh _f L

aﬂdltwn.m tlm:d r],ad fourth sterpites togethen m‘e E?Frm:im ; tely* as L

S ot

DR ;broad a3, eltﬂer tme of thé precegmg anf,anor stetnites, 3 feﬁtureq which confnrms G
e A mym‘wlacement in e Apiouidap.The ventral outlin ofth it stoeite 'f:_
R " ;As ﬁoun;{ing.m__(i‘heipa 1956&}, the posteriormargiu | ““\\
_ma!&jn i hamrax and tlgﬁ genera’l shapé i& triangular, whereas_: L

diffars betweeu sexe

af this slemxte m

[!

in the nié!a the postemr margin i sl‘ghtly concnve atul tha general shapa,._'

trapezoidaL(Fig. 28& & b)‘ Visible atermtesl z and 5 axe well suppl:ed with setae j;*'__

wh;le sterna 8 and 4 tex:d tn poasaas setae onl:,v near then' igtaral margms.

: ﬂ

P

Thel'e arg S&Véﬂ Vlﬂiblev mambmnowﬁ tpvgites which at'e ,ﬂll hl ddan b«y th?elm > L

meg to then- membranous natgm they a:e d:ffmu!t ta ﬁlsmm but ara 521 of

mughly tha snme shapa thh the exceptlan nf theﬁrst vxsible tergtte. The anminr | : : .

margln of thw tergif,e m concave anti flts amund the posteriar margm nf the 2 :




,t:jpit. ci pternstemunﬂx, o
veompound eye,- G0

_ _' rcoﬂstnctiﬂn. B meta
DT meteplefbeount, - w -patenid,
;mrcunmrbi

guturs, mc, NPLACOXR, ﬁ:r.pl “megopleuron, mf-

. - mﬁtafemut" i - metatroa@laﬂtﬂr; mim' metamm& mtb metanbia’ _._‘"'- |
o pa pronotym. pol postocular lohe, r rostrum, se gorobe, st
- siriation, stl fimst visible abdommal sternite, atz 50 nd ﬁa{m N

- abdnminal stgmite.__ ;:"“ruphx.

BT
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= '-_fﬁx_:'i_g.';';is.--:'_,_."_

SR m _’._‘f ._.. e : ] e o "f'_.'.-".:

. _A ganal sutura, B ﬁubgenal suture.

- -hypostomal sotwre, B pleurostomal suture, F postoqcip:tahsuture.
. b8 - antennal socket, c& sompound eys,. hyp
7 iabrum, Ltp latersl tormal process, max maxilla, mds mandiblas, .
¢ Up.n pastoeciput, prem prementum. me pbstenor teﬁtormlepxt. _

"_ca compound eye, ggena.
- _artiqulation. pg postgena, po postmantum, prenrt pteartis.
_-'sorobe. s@ mrhgana- e

Rolleﬂ out scheniatw d:agram of doryj/ &peﬂt hear.l of adult /A(\Q\

Rniled put schemptm diagram oi‘ ventra! asp 'of h}eﬁd.'ei‘_ adult ,4, Lo

C‘. abidt suturs, B AT

hypostoma, Ib .h_--'ﬂ_ o

Rl

’ r.:..-'.:'.-“. .'\‘.:} e

hyp hypostoma, m::.art mamllury




postméntum - ,.dpmm » _ds
- uena Max Bl o
N m -

3:5'- -




Ventral nspect nf lnhmm and epﬁpharynx af adult 3& " -' o

c! clgrpeus, °lf late,raf fales. .t.p latez'al tormat pracess. m.pc
mandabular pnstﬁoxla. el

'Q\.

L Fig 20 Vantermimral aspect of rlght ma_.ndnbig af adnlt A'_ ;

Lt ._-.a_ . acatabmum. “ab.m ' mandi ular nbductnr mﬁﬁ‘cle, mi.m LR e
- mandibulor a€ductor musels, ootondyle, dt -distal tooth, wotoc L U

- miedlan tooth, ptl.br pharyhgeal braeon, pmrt preartis, pt Lt

. pmi}ggxal taoth. - |

) BN

i .“_ . ﬂ .

i

S Fig 2._1.?. Bm,lmm mneﬂt ofﬁght mandible Df aﬂultﬁ. gglga_,m

abmx mnudihulax:, rﬂ:tluatun musgle, udin maudibular adduemr
muscle; md.sert manrlibuinr seta.‘ ph.br pharyngeal hra::un. pam R

\"

Fxg 22 Mesal aapact %f right mamlla’ of adult h __t_:_lg,g_tzm{

‘ea cartio, lav tacinta,” T lactaal ety m_; mm setae, . T o
- anx.con -inaxillary corical papillap, mxplp maxillary palpus, p§ - ooe) To
palp;fer,. o8 s.ubgalaa, & stipes. smet stipifalueta._-. Lo e
B | < B '







s ngs

- '_:3_ Fxg 24. | Latetal aspect of pzamentum of aﬁult A, Llé_am_m

CEg 25 : 'Antenna of edultA @eﬂum

h

Vaxm:aI aspect of ptamentum nf ad}dt _15 manm;

la.enn labial ponical papiilae. Ia.plp Iabial palpx. la.plp.set mbiai S e
P”P‘*m‘ﬂ?"’” ligolar, 0, pe- prem\antm, st pretﬁeutal el
seta’ M usedar . T . : P ST [ _:. '3 .

T

s :
PO T

*

la.plp labml palpus. lg ligula. !g.m larsetae. pr’ prementum,
' pmet premental seta, acl.ar mlmj aréh,

S

. '.\'\

e R

= ; . {,..-».. ) : R - .. &

. : é”'. R
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e‘p?ﬁ 'meabpimemn,l ep3 metapimarom $a
mesepxstamwn. o3 migtépisternum, il meaopleum! suture. I
-_-_.metapleufal suture, 32¢3 ptemstemum. I

s .

_ Flg. 27b Dorsal aspect of metanutum of adult»;&. ﬁaﬁﬁmm : o

8p Wﬁﬂm‘ wing: Pmcess:-- : depraesmm ;-im' mataposmotum.. W

postermr wmg proms ps presautﬁﬁ-.. % scutum, som smftellum.

- Fig. 28 - Vemtral aspect of ptemthorax and abﬁ"*“enn' :
T female._ h. male . o

: ._: 's. . c:;} .

4:2 masocoxa, ecz mesncoxal cavity. icp imarcoxal prmem imp
intermetadoxai pmcess, 32-:-3 ptemstemunﬁ 3..7 first fwe vjmhjg__i-'_
abdommal sternites s et - 2

o )

Cﬂ







T

o nu __emus, st&ut, oi‘uhﬂhke se_

L _.':"__tranaversa fuld is chnmctax;istm. | ._'} -

¢

S to ﬁenots tha presence or a,hseuce or numher of lataral av.r tubes. [ e

:ﬁ.Although tl'us speoiaa 1s clearly a ﬂxemhar oE the Apmﬂaag M!@. mesun an ﬂi;i: :
1 'Bers) or the Apmnmae {gﬂan Kzssmgerh it does ot canform w;th ‘the
Gl erish._ o &t "tlm ganus Apjg_ HerbstG ha adult head s constricte& at\'the

#

R
o

e _.Wila tha termmolfsgy uaed--?fnr the dascriimon of imm:.:ure Colenptﬂa is -_;-: -

'_relL\tively umfom. sp:racnlar terunnnlogy is mnfasingw. In an attempt tu SR

o oufxce was madia, whxla the terma acamaral. umcamaral and hicamesal ete. he used -. s

_.__-:..-ﬁ'rhe pupa nf A _._l.e.enl__ vanes m leagth and exh;hits "‘”’ymg ﬁ egraes nf
- '-'-%im“ﬂﬁm n ﬂlfi’m fmm the pupae of x :mmm ant! _,5_. micxg in that thet;-, A
B fx‘ostfl.lm ﬂuas not attain tha abdomen, and the metalegs are ventrad uf the Wings.

N ._ - Thorncm seamentsare tlifﬁcult to discerg nnd tnn abdomina! Segments are Pl’eﬂﬁﬂt.

b i _'hehmc! the postamr n«argm of the eyeﬁ the aﬁteﬁor margm of tha p;mthorax .
: -'\_xg_ _Q_; lrwkan obvious pusgfocular lnbe. t:he memthorax _p.%a ;;_g_g i_ack £ deep”- S
' lateral pf,; near the postarinr margin of the prq?%e ix and eb@ body g_eﬁg_; lackf SR

'-':Acnordmg ::o Alonzu%axm §1988 pers.f:-"-_ '

i ?-stanuard‘iaa the termiuolog}" assoczated wnthspiracies, the sugge,stion that the terms L

8 annnlar. bifomns, b:ﬁd and cr;bnform he used to descnbe the t’orm of tha atrml . :' e

oy



" * CHAPTER 5. THE LIFE CYCLE OF A solebtem ONCOTTON

. o _ _The'ltfe tahle is 8 summagr staeemeﬂt an the hi‘e pf auj" dimdualgf 3 poputaua

ce 19'?{;) am! 1s considered to‘ be fhe best way af quantifymg th& Iife h:stm‘y S

: | aﬂﬂ ﬁuﬁfi‘?ﬂm}up of iﬁdlﬂdﬂﬂlﬁ Of 3 SPEﬁeB. 'I'he consgrucﬁm Of lif& t&b‘.t: . fD‘R‘ :
BN A, m.lgg_z;n wﬁs cﬂmderaﬁ.‘ but saveral factb:s suggestad that this‘ v}as nnt'f |
-359““’“‘3’ fensitle. Firstly, acem‘ms t3;€j Price (1975), the detalled hi’e et

o thei msect in questmﬁ must he known. 50 that all stages cm:; ba readdy found, Gaoﬂ E = |

- ;Hfa cyele; data also enable the accurate tunmg qf samplmg fm- the ﬂxffm;pnt m cﬁa. N R

B ; 'i‘he recent exploxtation ot‘ cotton iﬁ Sxmth Afnca has meant that 1o wmrk has heen . N B ;

e o done on this msect, and tha,t nothmg Is knowu of :ts hfe cycles Aﬂnthar\k&ctot"'___ .
| ':-whmh makes t.haa coﬁstmctlon of life Ea’bles ﬂiffmulﬁs the 1dent‘if'cation of agents S I
B j'__-.'of mortality (Harﬁnurt 1969) The qnantxfmmm uf pradatbr effects 13

“'i_v:. '; ""prohtemattc sim:e pmﬂatorsgften remove the entirse prey, The mnstructmn ot‘ hfe

o -"'.:__mbleﬁ for A mm ;s not feas:bie ngen the scqpe of the stnﬁy. Hnwever;

s J_.ﬁre!mnnary eqntributmn m tarms of tha :iatuml hmtory of A_ ggigtum on eatton | i .
"'-éan be made w:thm the scope nl’ this imfest:gatwn. ‘I‘ha aims wera t,hua to maka B

e a qualitative ﬂes:sriptlon of the hfe c}mle arud actwities of ﬁ gglga:um, w_-_' o ]

B -fdetemme t’ﬂe number nf iBrVal inatmk to ﬂetermma whethar any naturnl anennas o -

S '-'-'_uf ,A m;gmex;stand to semfanynntumlhoss plantsemstin areaswheraA I
: ::__._'_:ﬁ.f_'-E.QJ.E.B_E!Bis dustrthuted. R ' e e

P E - - '. s ) T The techmque of measur?nghead aapsula vmfths in order tp detefmine the m:mbar

R of larval mstars has been usad by V&I‘IOUS worke.rs eg. Phélps (195613}, Wq‘\im




to Beaver and: Sandersom&%!?f, the techmque of plotunga frequenuy'ch it hﬂtibn T

-_v b

o dtfferent instars extst. They statad furthen that undai' these cnndztmns tha head '_ L

S 'capsula wxdth measurement af any indzviﬂual couid he used to determma its mstar

i f_-'_i_._{:AuaccOunt of thehfecycle afA 1gag_1 wa%develoged mmnbaervationamadé;i i,

R durmg msits to cotton gromng areas whera tha msec& vms present. Phnmgraphs i

e Qf the results of varmus of the netimties of A.. m‘ea;um were taken 10 suppurt'__:_-‘: .

o M‘ th resp&ct to the numher of larval insinrs. the method of maasurmg the md:hf S '

' statements.

B ':':"of larval heaﬂ capsules was emplayed. .The head capsulea nI:' 125Dfie1d culle,cted &

8 Leatgg;g Iarvae were measurad with the aiﬂ of B drawing tuhe ﬁtted to a sterau PR

micruscup# and a,z.exss cahbraﬁon slide.; Head capsules were r.lrawn onto papsr - e




e -at a ﬁmd magn’!ficaﬁun. The calibration'slida was aismdrawnv nntci:ihe pape? at_-

L fj'f'"'the same magnif‘ catinn. Measurements of- the drawn head capsulez w:dths were__. s

w!th mcreﬁ,buts of 0491 mm, y
?‘scale class intemls couverted o réal class%ntervals by faming ai\quonent betwean'-
. the-scalad class mtervals ahd the scale length 11 one millimetreg '

. _,..‘ .

- "_;_.'I‘o detetmme whether my nntural mfkect enemies of ‘&, ﬁm_m ecaurred tha

. pmence of nther insects whmh were abmved to he clesal,y assoomta\g w:th A j:'-- :

BT

gg;égggm was noted duﬂng suways of aotttm productmn arens, aﬁd “’also at.j_"}_' .

s Malalhne* where t_‘ ": Q s_’wwnﬁumd (C‘haptet 6‘} Larvae o s A.' ;g_lﬂ_tgm We:_ )

: - ) 1mmel‘§éd in hmlmg ten pemant. NnOH to make larval parasitmds vne:ble (mettj‘.‘. |
L _and me:, 1990) 5 E = i

J.-" AR

B 'ln*nrder 0. aatabhsh whsthar thera werk any md:geﬂbus hust plam specw.g far A. AN

o ggL__gm surveys ot‘ natural bush adJacent to a(:tton f:eln‘s in whmh A. go]eatug; T

- '._'had been recovered we:*e undertaken. In most acases. this natural vegefaﬁon.' %
- 'emnaed along the mxgtta of tﬂe cotmr' “‘eid The Sumys‘ Wf’mﬂ eﬂteﬂﬂ& ‘he']

. 'bush. foliowiug . mg-zag path mth leg\ of apprommately 25 maters and

o "”examxmng Plants which exhib:ted typical A Mm liaai’ damﬂa‘& Ix@ 1eaves‘-- _

-_thh shot-hnled appeamnce} These p!ants were then subjected to a mom careful{

o investtgatmn. wﬁieh mcluded the stems -bemg sph: fot larval and pupal tunnels- :' L
'_Surveys W 3 aiso undertaken. m natural vegetahon ad;acsnt to f’ields m Which'_. s _'
L cotton had prevmusly Gi.e; nne or two season& befare) been ylanted. Ths was doua T

m order to take mto account the gosmbler preferanga of‘ A EQ!fB.t_ for wttan.

- which wouid resn!t in ;hem avmding natural huat apecie& Such smveys mra___: S .

L
e, M Ca .
[ c

B R

3. . _. - : . ‘. -. | ¢ondﬂﬁwd ‘f!i 'ﬂlﬁ xame way ES descnhed abova. .. - "\K PR




'I‘ha aggs of ,,3,. gg,gg,n_,__ were naver founﬂ althuugh yaung larvae were eassly
recnvera;i fmm nvxpositm mtes which wereé gemraily mcateﬁ near the axila of - e
.:-':___mteral brnnches. _ Ovapoé!tion mtes an younvr cotton plants were made vis!lm hy_- : S

thg presence uf a srnall mrcular diacolourahon nn the stem. At ts centre a ﬁghter o

mlourad uircular regmn. prohabiy cdrrésponding to the actual aviposi;ion, was L

wmmon (F:g 30}). Thxs furm*bi’ ovq.‘asxtmn appears 10 ha common amongét other 4'_-_; Y

membera of the genus ¢g A. thum Bedal {Freaman 1967) A

Gmt“-é ..Qn,g_r.gs.t,sg Oiiver (Tuttle 1954), A hlrindgn“g Wﬁgﬂg ; {Phelpg o
195Esbff and A,;glg,t,:_:_ (Maldwyn Dav;es 1928}, rn yolmg mmn’ smgle A m D
- ;awda wers fomd unﬂer such stem tlmculcmratigns, hut on oldar. ratown cotton. -
sevetal eould be observed under °the hark m the vi:;inity of " single axxl. The Lo
nhuve mentima a“ﬂm'ﬁ all noted that femnles mnde at mnposition hol? mtl};-z'- - -
o theu' mOuthparts, into which a single egg was dapos:teﬂ. In Boma Eaaas tmmie : ‘

' was agam fmed wmth plant tissge hy t' . female. Although (mpoﬁiﬁnn was not' o

obserml in 5_ ggjg_g;gm the sim‘ilamxe- in owposmon site srructures between this .

spames nnd uther plo spp., suggests that the Snme thably Dccum in A’ ..

mm,maswell. ;" B

On hatching. ﬂw larvae faad an. hoth phloem and xylem ﬁssues (second‘hry xylam B

111 alder p.anta = Chapter '?) wlule tunnalling sither up or down the stem.;- o

Although fio data wata cbllected to indinate whether there was | praf' \ice fqr o

B | tunnelling np or dam In A gg_lgggu_m,. Hopkins and Whittaker (198%»“ na no .. Sl
| dltecﬁﬂllﬂl pret‘erence for ,& x_,gl_,gmp_ Kirby on a M‘ﬂ host. The frass

depos{m B2 result of 1““’“‘ feeding,, iéﬂvas & churacternstic rad brown stain mo

S




o

' mﬂy ﬁetpetﬁd when cctton s_;ems we Split 0?9'1- {E ik Sk iorhba
o ftunne's. often jﬂst undar th& ’Bark‘ (ng» On",se‘{' t‘alﬁccamnns a'small “91%" :

bzmasue Wy ﬁbserved. whieh suggéste;s thax 1 fmal inamr m«sg pmbalaly’_;’f’

were o%easwnally nhserqu maving up %r dnwn wi hin gl
o -'_was observw anywhere altmg the length nf the ttmﬂal_ _' 5.

o ._ stalning of mag"ms, is cunfirmatian of the presence °f -& _...B.Ektl_

an -

_ ’_ ._-cuts n exit hole tu facihtata the 9mergenc-a of the 41‘pdult, ‘I‘hw ghenom:mqn ’Was--_" -

i only e'&rer 6bsarved an :ﬂder cqttnn, whereas cm youné[er. fim%eason nﬁtton. ﬂdﬂlw

ff

LA

Emerging atlults mnve to the laaves. espec:aily x*xeleuiI the npex #f thﬂ plant. Whm:;

- thay feed and mate. Feeding invotves the reﬁmal wnd consumphﬁﬁ Bf smth : :

| a‘relas of waf tiss;:e, andsjaﬂults m c:rcular hules nfdbsuring anme 1 009 mm * 0.26 "

o (mean & SE mean, nﬂﬁﬂ)‘ in the Ieaf surfaee. 'l‘he holes at‘f nf varyhfg depth and " )
'_may aven extend right t‘hrgugh :he leaf Adult fﬂeding eventually results in a-hi .'

| ; . "1,1 severﬁl Apip_n st. ‘rha shot-hola nppaarmm nsl' the 1emres as e:asiljﬁ deteﬁted_ o
S when waih&g through & field of cotton which tag:;;,har wn&f:ihe red brown frass. o S

s S S dcs-.\.-;

&

ol

_' tunnal. Nn piug' S

- "'_-typical “shot»hnle“ appearanceuf thelaaves.afeam also mﬁted by'ruztla(wszl)_ | L
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& 31 Larval damage in main stem
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' .'_.'“:_'Matmgbehamuf ‘?ﬂ_subﬂm_ edin homxngmtmuers (deﬂerxbediﬁ Chaptm' 6}anﬂ_f.__?

whe}:eupon some ?orm af awep‘snnce[re,]ectmn ts niediated. Gn man;? nncasims '

. male mduﬂ& the 'femaie. the aedeagus ir inserted anﬂ copulatiun takes Ylac
"'_.=_._:Dum‘mg nnpulation tl’ie !-‘emale may mcm: amunﬁ gyithout copulataon beiag'l_l.. o
. .. dismptﬁﬂ .. .J_l-l - | ‘f R h . : _. | .. 0‘ . o -

o During fiold cage ielols to s ds

o ---_50 and ?o daya in summer. Obaemtmns made in ratoa:m uotton in ther winter L

e under fxeld aondxtmn#. ﬂaales nnd femnles approaeh eaeh uther fra_ t.he fmnt k :

maies tum .and'move away fram a famale, and ﬁen mate with a dszerem o
_. behaviuﬁr which may indicate that the female was nnx a, v:rgm. A"m’d‘ﬁg m-...-i:; e
| Maldieyn Davios(1928) tho sper
I' k- 3 ‘lo ha f‘-‘_ll aftﬁr a_ ﬂlnglampnlauon. lf the mﬂ]e‘ md fgmalﬁ 3""9:’ ach oﬂlii tha

thecanf vzrgin females of A ,glggg whts fouﬁd

'mm“e the effact of _&. Iag_t,g un c;mon mel&m

o quality. cages infesteﬁ wnh alelt A, ggjg_;gm were ws;ted onen average °f3‘="ery y - | .. | ._
' ‘f?hrea week& The adults mth wh:ch tha mitxal int‘estanons were made cnnld not '.

- ‘e 10“‘9‘* ﬂ“ﬁng ’the suhwwent vlsit, save & faw dead in&iwﬁuals at zhe bottum - .
- af” the eagea* On the tbird v:sit. approximately nina waeks aﬂer the iniual b "_'}3__

. lﬂfﬁﬁtﬂtiﬁm tive ad a\‘dts were ugain fuund in the cages. Thzs suggests that tha:f_.:-;. o

TR tluratiou of the life cyclé’from nvipos:tmn to adult emergence is prahably hetwéen S

- momhs fn the Mkuza and M’alelaue areaa. indicatad that all stages e %apahle of - w o
- wammering. although mnter temperatm'es in this a;ea are not. extremely cold "
f (Table 5)’ . .- .:_ - ‘ .. . ._ : .: | : - _. ) . I

G h

.




o | _5_3.3 ___Na_t;:r}a; ansg@iag of A gg"_ _ng;g_ m o

N :
Tahle S. Maximum and mimmum temparaturea (‘*C) recorﬂad at Makatmi mrer

-~ the wmter moﬂtha. (I}ata emﬁctéd t‘gom Munﬂﬁy Weather Reports __ 3’1 c

puﬁliahad hy the Weather Bumau, '_'*"indmates data mt recorded.)

e YEAR _MAY mm’.&w mmr ?‘-UGUST

e zs‘n_, - 13._5';:_--- 2;5_.2 9.8 52 95 | Tz

R " R T R T zsﬁ.u- 95 265? 86 '.-2211_ tes o
S eer 296 14l 281 a.i 248 98 25 n3
SO ome 0 ss2 aad o242 84 = Cow s w
089 o 7m3 ';_'13.5"_'---.;:24};_3.--“'10 U9 94 28 13.3; e

- MBAN 280 - 130 250 94 25.4*7 e 27.8 12.2'

a\'.'

- -.--.'_':"'I-:The fmquency dismbuuon of lmral head capsula w:dths is preﬁentecl in Fxg. 34' 3
e If': ’I'hrese clear and almost d:scontinuous , nﬁeé of Widths oECUTy ﬂﬂﬂ itis ﬂ‘m"l“d"d B " \:
. that tnree larval instars arc Preeaent. The aama was foumi far Cerntgp,ig;; basi’go.l.'!l.% .' : .
: mhgﬁﬂ (Clemem g_t_. g_ 1939), ;;\_.lm_qﬂr_e. (Hopkms and Wh:ttaker waon), ! _' |
& mum (Fraaman 196?) and Qiﬁ specnes (Chalfant et* J. 1990) o  : B

S '_'-'_The on}y regorieﬂ enemy uf A» ggle_gmmfsa parasltmﬂ wasp. memm: . |
Femérs, 2 mcmber of the ﬁuxuph:dae (Hmenopmra. Chalc:doidaa) whlch was - -_ -
it describad t‘rom Tanzam& (Femérs 1933} Evidence emsts ta suggest that the' .
: '_..adult wasy 1a¥s 8 single egg in an Aw ae_%&t.tam Iarva (Bannett and Nel 1990) frFig- : N

'_-':_"_35} The larval wasp then devalops at the expense of zhe apiomd and l’mailY' o




_' g pupaxes w;thm the stam ndjacant ta m- 19 tha thsintggrating apxonitl (Bennett and _
e ?-:"_"'E.Nal 1990% .E. anLn_ﬁis%indA gp.l,gamm are mvam%\.ly ﬁound at h:gh populanon';.:f |

; :_dens:ties in ratonned cottom T!m prasence oi‘ E. Mwﬁ&-ﬂm notad m South
». i'i':__:.:'_Jeﬁle:rxcaqn October 1988 {Bannett and Nel 1990). It’ m arguahle that the inigtially'-._f
3 _' hngh A EQ&QIF__ populatmns, whmh uansed alarm in 1984 and 1985, and which.:_;';

.'/\ S e R T

o hy the hmld up of this*natural enemy. _Contml stratagxes. should they becﬁmﬁ*” .
Gl -#mmg.mus{tak@ the presance of E. aplonidis into consideration Ir#fef_.t.@.rmsei

o g te DR .- R ".j'__. .. .-Za_ .: .. ,

R S ST

R S




© Instar 2

e

Nunbers of Todividusls . -

Head ‘cqpeul® widths (mm) © .

Lo iL

34 Frequency distribution of larval head cepsule widths




fothe family Malvaooier

es-nf culixva!aﬁ catton halnng ypeea SRYINg
A _mlegty appears tﬂ he Wéil adapted so oatton, 1t;was' f‘elﬁ-thnt 2

.-found dursng the surveyﬂ nf natural vegetatim in th. ‘_'._Malalana aﬁﬁ .
K Pongolule:mamas. Ncmeof tha mweysmelﬂedanya.ggmm. Inadditiun.-_-.
Gt f?'cottun sanuts of M,]iﬂd! Estates m the Makaum were asked i seamﬁ bn?h fnr A
o | &lgg_tyg;‘ yer thns too :hd ot yield any msuits {Gxoanewaldw%, pars. comm.)
S | Pearsm (1958} oitaﬂ an unpuhlished report nf Hmin (1942} m whm.h L
s expeﬁmmmnyw ."”._,I.n_m.wasasﬁghuyauaakau"hmw | r
L It is clear that culttvated cotton has b@come the ma;ur, i not nn!y, h.ost of A. L

.9:_ o -n'—': : ';“ e T e e e

B R @Ieat




g _. ‘I‘he mm of thia part of the study was m ﬂetermma the effeai; ﬁf i&_ -
o .:-:the éot;pu ylanu 'rhis waa espaclally impurtant smce quaat:tativa studi’és ‘Ef QL,-_Q s

i ._ effeﬂts Uf ‘&' &leﬂ!u 011 gxowth, yield mtd quahty Wel‘e non~eidstent. VBH&

R ustxflcatwn of pest status for ,A, s_glgmm was necassary hefora an assassmant uf

'tha mraat paéed Iwy ﬂus imect 10 the coubn :ndustry. coum ha maﬁm - B

i s "Under the prowsmns of the Agncultumi Pests Ac.t of 1983. new. mieasuras, wh:ch
: proh1bited tha ratonning uf nqttan in certam areas. bee:ame aj‘faawa on 12
ptembes 1935 (Graaff and- Nllt!li 1937)‘ In terms of th:s Anctg all nottrm plants

s

R : . and ether hust plants of A gpjm withi’n 10(} m of & cbtton fmld, wera tobe '._ .

_ - remova& and bumed nnt later than I August in NQ\“‘I a‘id the magiatenal distrmt& -
o _:_'of Whi:e Rwer. Barberton nnd Nelspruit. 'I‘he Plﬂnﬁﬂﬁ 9’3 cotton. a‘“‘“ host plnnts 2

'_LJ'

'.of g._. __lg_m in these areas was alsn prohibited for tha perind 1 As:gust to 30
o Septemhen I?lespite tha nbxrmus inaﬂequacias nf tlus promulgatmn Ieg. hosts plants
L - of & m have not been identifiedl). nt was uecessary tu ohtain special

_' N 'permmsion in nrder to permit tha ratoomng ﬁf cotaon on the Hnechst I'::clm’imEmltal
B _'_--_Farm near Malelane. Thia wag done tu etisure a constant supply of A 5919&&&1}31
_'7dut‘ing the telal penod. s o |

L _In gmet‘ tco be able to arufmmlly detetmine the leval of infestatmn. fiald uages _- . o
S whic.h cmﬁd he piaced mrar onefur two p!ants were ﬂemgned and made. The catges

Co U r ; ff/ .- 78 D ) @ﬁ { -. | “ :

&
7
EY




e ..:__mgasuredappro : matety 1.0 m:x Lumx 1.8 m 2

: haen plauter.t 32. cnges were eﬁected in e:ght grmxps uf four along a s i Ele'mw o
5t11e edge oi’ the field. Desp:te tim ]qazards nf etlge effecé’r tha aﬂga row wes

i o 'm:mmxsé these eﬁfacts. Two fiel& trials. une dwnng the 1988!89 seasnn and mgf___‘_ j_

) . o during tha 1989}90 seasun were camed ﬂut. L

e '.A- sglsﬂgm adults wers nollacted Wtﬂl an asplrator fmm_ ratoon cntton fm-_”__- 0 N

" 2 :_'cnpulating pﬂnrs fmm thg halding containers. I}uringthe evemng. :the pairs w&m .

e _of aach seasqn measurements nt‘ vanous mﬂicntars of plant gmmh and Yl eld were % : |
- _mada In the secomi aaason Iint samples wera sent 10 the Gmton Boarﬂ for'_ff__’ Al

analysm o

- AL A S Dl e sheeieat meiesia s e e sl

E A madultsat the follor’

posseme R sealahle er}&mce.;- -':'::

o of 0’5 a dlmemr m one s:da %& (Fig. 36) o I}eltapine Mm 90 was lewd I R o

i '30.8 ha f:ald an& gmwn under cnmmercxal cﬁnﬂ:tmns, ﬁnce the cotton seeds had ¥ S

» mamn w fa.eihtate easy engmnnq m the cages. The Stll all fz Bl d mze 3180 tended m:. o o

r IR

ne

-':"mfestatxon pnrpuses. | Thay were then t&k’en to the !abo ""tory aml placed in'

R several plastic contannera and allnwad to settle in mder to rmmmmB the rwk ,,f'_':*_;__.g S

L ...selecung unhea[thy or abnarmal indwiduals Adults Wfé med by Selectl u g SR

ratneved and placed in sepatate cnntainers, each container bamg sat asnde for the- 'r_'__:. :
o ‘“fm“‘m °f a spsciﬁc fleld ca,ge- | 'TEquaI numbars of males and femaiee were:_ ) L |
; 'ehnsen for eac,h eage. 'Where the infestation levei was uneven. one mow female e

S than male wos chosen in arder to mam ise owposntion on the plant. At the ena g

T the 1988/89 tral the effeot of plans age a"t'ihfém&ﬁoﬁﬁ@’aiés&-'i'&ifésﬁéétgd.*-'At

oo plant age of fwe wsaks after aeedlmg emergenoe (ase.) cages ware mfested mth o

S ,‘

wels: 0 (cantrol). 5. Band 12. with sach o

_ .t;-eatnient heing replmatad four tfmes to gwe a tutai of 16 cages. ‘The ﬂther 16'-_' : L




o 'cages wd\r.: }nfésted ft the same levels at a plant age of 12 weeks aae. : Eﬁc’h caga s

o "contained one cattnn plant. At the am;z of ’the seascn, measurements were made R

e :__of plant helght, plant mass, numbef oflbulls praduced, number cff Iﬁteral Branches-':i_i_ - - L

e prodwed and tha number of leaves. Tﬂ‘esa means were then statisncaﬂy coﬂ\pai'q;L?; - S

'-shown that mth thrae tzeatmen% 1he obkerved value of ¢ will{ e d the tahulatéﬁ\

o _:i_'levél af 3 abaut 13 percent of ths t:lme. _w:tlx six treatments the figura 1s A0

" percant, thlz 10 treatments about 60 percent and wﬂ;h 20 traatments about _90 »

_'_percent,

B!
0
;

R _.(Table 1). As n reSult ﬁ. m;mg adults were collected m the Makatim and"
T transpurted to Maielane. snthat the triat conld proceed. Theae adu!ts wera allowy

e _10 settle for 72 hours hefore heing placed in tﬁe 03805- Cages ‘Wﬂm lnfested at

o '-.jused in pmferenceta e Least Slgmfmant Differeuce(LSB) test / £ Fasher(1935)':j_l_§_":‘ e
- haaausa it ? :"'T_%_"ctén. S‘teel and Totrie (1980) pomt out that 94 I.SB tasz i often ey Co

- be substantial e)gen when no effeot 1s present. They add fuf_ther_that_:t c‘a@_ﬁa; et S

umng the Boafgrrom .t-t'st_ (Bunn 1959, 1961' Baﬂe}' 197?) after il f“"t"ﬁﬂ"-: ey
j:_nnaiyﬁ& ﬁf variance had h‘éﬁn Pefrformad on the ﬁatﬂ- Bo“fmgy & ,t:'test was-f.? .

- -_._ahuseti nnd state that m axtreme cases whetp the eacparimenté comparea cmly t&m _' | R

difference 'betwaen the highest :md lowest treatment mearm, tha di ¢ fam ._s wiu‘-' ;‘_‘: e

o

e :.-'_'-Gwmg to tha managament uf ths oxpenmemal farm demdmg to remova the-.:_;_'.'.' |

L rntnoned cotton. the dens:ty uf the A glegtu populatlun in the area feli tn zeto '_: e

i ffleve.s of ﬂ' 2, 3 nnd 12 ﬁ mﬂgg adults, All the cages were infested at the_’__':: R
o plant age: uf mght weeks ase, &venteen weaks asa. the numbars oﬁ };»:tllﬂl_:E -
g _:'-'Prdtiuced on each Plant waa m&rded and at the end of the season measurements - e _

" " wera made of, glant height. plant mass, tha number of laterai h}ﬁanches produced_f i

K and the mass nf tha seeﬂ cotton harvested. Means were atanstwally compareﬂ:" R



A

‘l‘.he datn‘

) Rmm

'_-' 0

~ pollE _'ducer.t arg presented in ‘I‘abi& 6 _tngether mth__-fha Honfarmni Least |
-fs;gmﬁ@mffmnces for the main effect, mfeﬂhtinnﬂyel “The analyses aff_' e
?_'::.:varmnce are glven in Appemlix C, | Eariy mfestaticn of cbtton Piﬂﬂts b? A 2 |
__.:_Eol gm generally teﬁ;;d 'to have a sréater el’feet cm plant growth than did the¥"'
- --_'.'-."':':Iater infestatmn. Infestahan lwel sxgmfmanny mfluenced all the mdm@inrs oﬁ\ SR
o _'._.::piant yrowth measured mthatallinfested planm d:ffe“‘fﬁ_fmm thﬂ Wﬂtr(ﬂ'l& (Flg. : O

Lo T Lo
o -dv?, ».-1 genarai. the higher the infestation level, the lawar the performance of the _:-';:‘ o

o abﬁ) 6 Effoot of lovel and time of Apigs
Ve o eottey plant gsmmx mdmators.

LB Planthmgﬁt(cm) AW P
- .-'.'_-"..__lmFESTA*rIQN CTIMEOF 0 _--._"'Z'M'Atﬁ'.EFFEcTéf R e
| mwsm*rm . LEVELS e
Co T I _:ﬁEAnLY '-.j_"'__:LA'I'E MEAN

e -9850-'-._' ':-'-98-50:""-98 50
g 4g§75 "fQ 00 56aaa
-' M‘;%‘EFFECT- Cesse e T *

L0 o, (p = 0.05) for maln offeot level 27,67 < - o
e Menns not slgnif:cantly dnfferent for mam effet.t,ﬂeval o

ST



[~ B

ﬁﬂaﬁlﬁ‘ﬁ.’. - Eftent of lvel and 4 %%'?s%—‘ mfastatim on various
N cottunglantgrowthin cat

B I’lantmam(m_)

i INFEBEM‘ION o %mx mN %A?IEL EFFgcr

oo EARLY LATE-:-_Q '_"._MEAN
o0 UBOBOL o 50001 0oL .o - L

4784 - 233430 _190.64a U
T o 1573? 13361 MB49x . e
N R Ry A e _-'235.‘00" 42.-.9.?5 L
M;{E,;m EFFEL“T: 213.59="..' RRE77 Y- SR —

| Lm Bont. (p +'0.05) formaly sbfect: levels 30361 . _ -
B maans no? signifh)zantiy dit‘ferent fm main ai’fect. Ievel. _, S

| Lataral branches(number) e e T
- R .'-mmsmrmm - ‘rma | e "mm EFFECT: -7

aap o T | G0 _;cg,;aa' i

- MAINEFFEC’I‘- IR % ST

Sl e '-'LSDBoni’.( 0.05) formaineffeot&level. 301
BRI 1 Means no? signif,:éamly different for main affect' lavel.

B Gy

[l

L ol Bolls(nu aber prodused Lan:' o
I T PR irf*f{*%mmw ___.._.%h“;g@_@‘fi-rm . LEVELS T .
S BARLY. . LATE MEAN -
AR - R 7 R 7T S
R f o .m-- . ,z’zs-.._;_"'-‘-’; i50a K
ey ot

" 18D Bout. =0, 05) for sagin offect level: 521
o Meanﬁ 1ol aigmficanﬂy dlffarent or main eft‘ent’. Ievel.
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- Fig 3 Field cages med i teas ot Malolns 1508/89 T -
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Sl ':, T _.:gmdeaj_ _garf"brm'_ieﬁ weli tha h:gher the infestaﬁon iavel. In“the caseph? plant

S e -'."_f:hqight amd mass of seed ¢ntton produced mfastazione was signifmant aacofdmg tu
__""-infestation levals. o

i o 'F1hre lhngth, tenacxty, elongatxoq and nuemnatm dre indiqﬂtora of fxbrs quality o
L L o o ‘ 5 used by 95@3691‘5 at the T ubaécﬂ an& Cotton Raseﬁreh I:;stztute in Rustenbnrg tn g
R astRss thé?‘ﬁahty of ﬁat pxaduce& by eotton breedmg,&inas avd cultivara. *I‘hesa

; - :wsra measumﬂ bv the Conm Board and are presen;ﬁd for each of ﬂfe ﬁ‘eatments

| ’ in’raible 8‘ togetherwith ihé acceptable ixmm ta pﬁi:ch newcono;i bmdiﬁgimea

ol amselegted and bred (De V:lliars 1991, pem aﬁmm.} | :

B IR REET Rt R ““ e fu ._ - :
e i N
R .._.1 . -.: . : ifl .1 _:.: , R g-. X . -\ . R a _I‘- e s 1 ..0.0-.' S .
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 Table 7. R Mean plant henghts, massas, nl.Imbers of boils produced and seed cottun masses produoeﬁ :
' : by mfested cotton, 1989790, . . _

.PLANT GROWTH - o LEVELOFINFESTATION ]
IDICATOR b a8 12 MEAN
MEAN PLANT HEIGHT (om) 7903 6738 - 7300 60 88a T w0

* MEAN PLANT MASS (grams) - 17667 17938 15376 12742 15931
NO, OF BOLLSFRODUCED - . 7.68 625 563 438 597
'?EED ;:IOTTONMASSPRODUCED _-__'zo.ss - 11.0_6 1'9-.64_" 's'.zs' - 14.96j -
{grams ' Ty L

a Mezn differs szgmﬁcantly from other means In row (Bonf p < 0‘05). absanca of 8 letter behmd
means in a row mdxcates that means do not differ sxgmfncantly. o - .
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Table 7._ Mean plant hezghts, masses. numbers ot‘ 'bolls pruduced and seed cotton mmes produced_:_. o

by mfested cotton, 1989!90.

PLANT GROWTH

_ LEVEL OF mFESTATidN

INDICATOR 0

2. 8 MEAN

MEAN PLANT HEIGHT (em) ©o7903
' MEAN PLANT MASS (grams) - 17667

NO. OF BOLLSPRODUCED - 763

SEED COTTON MASS PRODUCED _' 20,65

(grams)

6738 - 7300 | 60882 7009 -
17938 15376 12742 15931

625 . 563 438 -‘_-5._9? |

106 7-19.‘64 82 1490

a Mean d:ffers mgmflcantly from other means in row (Bonf p ¢ 0.05)* absence of a letter bemnd
means in a row mdmates that means do not dlffer significantly.
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. treatment qf 8 A. 5

’I‘REATMEI{T

RANGE

__ _'CCEP‘I‘ABLE

33,60 410

o __}_;The xesu‘its thained nho?e xnﬂicate that reducnon in plant height w thﬂ most _
o _sensxtws md:cator o‘r‘ cotton plmlt growth with reapect to A sglgmgn attack. In .

- :adqimun, cuttun yneld axpressed in terms of numbam of bnlls ami mass pP seed

. Accurdin&to Luckman ﬁnd Metcal! {13,32). the term past is a lahel applmd hy mau

Lo SN nnd 8 peat prolilem ax:sts hacaum sg,lch pests compete mth man. ’I‘hey add further

: | :that msect pesta are genaraiiy regarded as destruchve or ncadoua in propuztion w

L o om:ur in hxgh numbers and to negaﬁvely afi’ect the gmwth of cottml* thareby

- - r&ducmg hall pmductiou, the pest stawu nf thxs msaet izjustified.

'-'_The resuits fmm the 1983! 89 season wsre sumewhat annfu&ing to ﬁf“ “’tm that. | |
| o “tor plaﬁt haight, nnm,bers of htaral hranchep and bon pmductinn. tha treatment
L .of 12 &‘ M par plant gave cnnsmtently higher menn valuas than did the

‘ leats '_ per plam. The mem values nf the t'ormer treatment

E '_ : : _'wem, how&ver. lnwef than those fur the 5 A ggjggm Per plant tteatment. The
SR '_rawnn for this v.ras tha deaﬂf’cf a plant axposed tﬂ 3 A_. gg,_gg;m per p}.an;. Thg

LR : Lo . TR

R their numbers ar comp@mmn w;th man. Since .&- soieatum has been shown to

'{?' :. R

i’m:m LENG’I‘H(mm) 2997 2921 3022 31;50____}_'_5--'23.5 max.
- TENACHTY (cwtex) f_- Lot '_'221;9;d_':-._ff?fztl__.:90 22.50__._-22.5 es.s
0. ELONGATIONG® ~ ' 640 B50, 630 610 -
" MICRONAIRE (m.:_._j o

| ’-f-cottan praduaed. m, aﬁ expected, negatively affected by A, Mg_@, attack. F _'



s ;) ? togram us:ad “ﬁ,r the analysis of vnnance calculated means based on the treatment

| tntaia bein g dimdeﬂ by tha uumbsar nf ali tha replicatim iﬁ the tréa menh

A Missing plat miuea wers ot computéﬁ‘ R T BT

e Ixi m-darto q at fy th " effeat nf A‘ &g ggmm mfestatmn ton piant hexght and boli
S pmdnctiun» hnear regresslonﬂ wera nomputeﬁ using the meaa uf each traatmant

< in each seawn (Flgs 38 & 39} The L vaiues wers all I’ugh, mdieating that &

R of piant haxght. :tha éifference in the alnpes of eaeh mson's :egresa&n ean.---..-- I
o _' : pmbahly heasorihe& tc seasonal vanatian m weather cnr:dmoﬁ (Dxppanaar !991.& PRI |

N Pars. comm h Seasona: effect was not mvestlgated lr.t ﬂm study, but it 18>n ﬁtable o

f_ that dmug the 1988189 geamn.. fm' boll pmduction. p!ant height, ﬂm"e' "f

B lateral branchesand plant mass. tha controls mffmd mgmf;canﬂr from the othef

L tmtma nts, wherens thig was nat ghe oﬂse durmg thva follov:ing seasan. 'I‘he slopes

R '-of the regreasmns refi a.‘.tthl& Tms would furthér suggest that 5955"““1 °°“diﬁ°“3
o - pmbably ;nteract wzth the le\rel of .&v ﬁ?ﬁéﬂ,ﬂﬂ_f fnfestatmn to Pﬂ’ﬂm“’ y:eld

S ) reducixons. a factor whmh shoultl he ¢unsidered when astabﬁshing uxi econamm "_;:- ;
| tht‘esho!d fm:A. mm% kR - - j .

. S ST B 1 e TR P coen
: e

e _‘l‘he regressmh equaﬁons mentmnad abova {Figs 38 & 39) wera unhsed m an

E attempt to establish an aconomic thresholﬂ. By substxtuﬁng the Boni’ermm LSD

y for ‘Y in the two equatnons partamiug to boll productlon. and solviﬂg for Xy the

o number of A er pian{ whlch caused 2 slgnifimjgt (peo.os) reductlan ixl

| " '_ '_ 2 ; boll prodummn, ctmid bede&ermineﬁ‘ Fm' ﬂw 1933[ 39 Efo“ﬂﬂg seastm. the v,plue
tof X vag 478 and fm the 1989190 setso, 914, an'elmon two-totd (1912)

'increase. Tha sam ,putations were done with respact to plant helght and X :

.....

B U - - SR e T
BRI . N . col e .- e e



B '_-.'that the gmmng sansuns were dnfferen in_sﬁma respect "pmhably m:ﬂ;ha amg
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B I TE IR
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ot ] . .

., Fig. 38" Linear regression of nfestation lovel gaist boll produotion .
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.







. CHAPTERY, - "'..:-BEEDING ;PREFERENCES ‘ m WITHINFPLANT_

PR | ienargy pnal, is the mﬁ;nr pmoccupatmn cf evegy mdivzdual in any spse;@s and. 3__:
| : e :eriae (1975) a:tes "fond“as beirtga recurrent themeiu inﬁect er-qlbgy» The fekdmg SR
S ; stagas ot Ao 1 t,u_m are the adult and the mrva and itis reasomi}ﬁe foassomethat

S T

e ‘_thei:r feadingr aahvities ara teﬁponazble fﬁr a:ny damage caused \}pf"oottnn.

K Knowladge of the feedmg activ %ﬁﬁpd \mtlﬁn-ﬁpiant distnbunon of ihasasia&s

. c&n mdf m the mentificahon of ragions in =tha cﬂttm: piant to whrch _esncl&e-";-. i :'-':' "
R _Z_.'ff.:iappl.catinnscan bemade. therehy enhamingthe eff:ciermynf bontrah Iﬁaddmon A
L uch knowledge may elucldate the type nf stress cotton is sub,leuted to as,;f. resuu L -

o '_: | .‘of i\, __mg_n_‘n attack. Tha feadmg prefqrencea of the adul;s. whwh are mobn.e, -

="-should cortelata well w;th their di‘étribuﬁon w:thin coitm; plants. whemas the_: TR
o dist:ihution m tha apod'ous larm. which am nat Mpable ot‘ moving any great : SRRE

: __:'dnsta,nce. :s probably o function of adult d;stnbutwn and ovi,posuibn preferences. Bt R

- _Several ob;ectlves were 1dent1fied for tlus part of tbe Stladym Thﬁ fli'st Wﬂ& th
. detarmins m whnch region of tha plant anti on whmh plant organs faedi’ff, by.-”; ST
o adu!ts and Iarvaa occurred, as welt as tlm dastnhuuou nf tha ;mpae and paramtoid _ : _ B

wasp 'rha sacond was to xdentify whu:h nf tha feedmg stagag was responsxbla fm- R

L :_;'.:.'_yield reductmns, and tha third wastocogfxrm v.'hathar thé-hypothesas siatetl in the L"r__.f s

preceding paragr&gph were vahd or not,

Prane S



o - stepﬁ

B ) iiﬁ-_ " ;3-__Carefu; exnmmahon nf fne aerlal plant parts and the meording df‘

T ﬂnw&rs and patioles for pupae. larvae and waspB

ﬁ..'__';:“aduits in the thrae raEJﬁns. EORE ‘:' ‘-"‘.

ER stem mto the thrae region&

Tha xdeuuffwwn af the plant ta be inwastigated

w

S Removal of the plant to tﬁe edse °f th° ﬂ“-‘d 5““ ’"‘*" ‘d"m‘ n °£ the.'

- The splitting uf ths stem and iateral branches, and examzr,latwn °f.

o ;:'The ¢hoiea nf the statastwal test to compare the mean numbers of mdmdnala:_.-
o __-batwecn reglons requ:res dnscussion. According tn Stael nnd 'I'oma (1980),
Tl __ﬂeaningful companson of means de:‘ived from twnor more populauorrwar samples

-I-'_"raqmre that the twa populations have the sams variance Tha estimatnr nf‘ ﬂmsif

:' K fvanance (Syﬂ} can he seen tn vary ¢nns‘slarable between the sampres denved from ?

- the different plant mgluns (Tahle 9) Steel smd ’I‘orﬁa (1 980) give 4 modzfted t~ y

'-test for :he coxnpanson of nmls demed fmm two s:nnples w;th unequal.::




| values of Students' dxstrabut:an at the computed effective dagrees cr’f Ereadom.

‘fhe uomputed effectme degraes 'f fr%edam is dapeqdant aan fhe vanances of the |

.._Q

ﬂgﬂin. planta were diviclad into three reglnns aa above. Fivé Ieaves of

7
appmmmatgly equ:valed} size ﬁnrl physzolog:cal age Were select@d frofﬁ eaah

. - rEgmn. An mdax Gf Ieaip damagé wég'&étsnmned by compuung tha ratio hetwreen

were exammed under n mwmcape to datenmne W o ch pi:mt tzssu

fhe leaf‘ area fed upon by aﬁult A,. ,s_Jm and the total leaf Sutface area. Leaf

E/

amas mrs datermined hy placing leayes on a light tahle and trncmg thenr nutlmes .

nnto squared pnper, together w;th the ouilines of theryﬁoles cauaeti by aclukt

. '. feeding 'ﬂ‘m mﬁf aren mmovgﬂ &y A. gglgatu wis calouiatad hy determining ’tha

maan area uf a«smgle hole {n=303 usmg a Zeias calnhrataon slxde nmder 2 sterea
micromnpe, anﬁ multsplying 1t hy tha numhes of hules m the Ihafq. It was

neces"sary to t‘orm such a ratio bwaus& leaf areasw‘ariedﬂ Ixx comptirmg leavaq of

apprommately threa diffmnt phyﬁiﬁlﬂgiﬁﬂl states ﬂﬂﬂj _'hysmal pnsmon. i ""'“

[A

hcnped ta shnw wszch parts uf the plnnt A. mlga;m a

'rhe statzstica} test for samp!es with unequal varianaas w&x used ao cqmpar,e maana

[
SR

Trantverse muuns of cotton plant stems mfecteﬂ vmh A. §ulaatu ware made
with a rnzor hlade and stafned vmh talmdme blue (Q‘Bman st __1, 1964). ’I‘hese

¢ wara feﬂ

i lta prefer fee(’,}nﬁ “Pﬂﬂ*

4 o

i



A '.:-: .

.'f‘ \_

- -"’I‘he means together with tha statxshc_}alculauons are presenteu m 'l;aﬁleu |

e

T ngmfzcanﬂy (p-au.ﬂ&) mota adults were fmmd in ﬁm uppermost tlnrd of tha cotton oo

o of the plant., Larvée appear to be evm!y ﬂist:fihnted mrar the entire ;-lant. Wxth
_respect to the pmmwid itis mtaraﬂmg to nn'te that then' distﬁhu:ion nppBarB tu S
- follow that of tha adult o f-"_ . ” e ': col b

o ?'3'2 Feed in gprﬁferenceg ofadultmmt c S
Prnporzmnately more leaf area is mmoved by adult& mlaatum in the uppe;:parts
R of the plant. A gradaent in faeding actwity nccum with propcrt:onately lm 1 eaf . |
_;I-_.:-:Imqlbemg temuved as one mcves Inwar on the planh The re&.tlts aco Presented in : ;__:__: ';
. -Tabla 1.:[\H Each mean was derived from 75 leaves. .. . R

. ‘\-I
-

733 Lowval foeding

_Lw&a are found yredammantly ur'ier the bark bf tlm stem, ﬂaar the amls nf : ,/“

tatgral branches._ The plnnt tissnes whmh are fed upon are the phloem and fﬂ

| ._'.:.”_-'semnﬂaryxylam iFig. 40). "l‘he s-ecnndary xylem beaomeaﬂiseatnumﬂ in patches
e centrad of the regmn whwh has baen fell upon (Fxg. ali Sacnmlary metaxylem

. vessels appear to be paruauiarly susc:ephble to ﬂmcoinuratzon (ng. e-*txil)F e 3




“0 . able 9, Within plant distribution of A. solestum and g mmg&_g. e

N Apt&x:rsg T PUPAE B mwm ) E,.gg fonidi g R
T - - S T - _.-.3/ xza 203 ;.-:--313--_ .-:1'-;3. .

h

CMEAN _"zle__oo 1200 2000 1467 0667 - 0466 '_z.zoo; e 8730 2467 0933 1600
CEYCC 0 3000 18000 30.00._'._-_"'--éﬁ;uu'___-'-'-' "1-1;,00_.,_. L 700 108,00 69,00 m.o& smo SO0 2400

CoEv g vs.noff -'_..,14.4,09.;-;' 68,00 '-'-ﬁlﬂ.uu"ffi : -‘1’-'1’.-oa' ..-"'12'66,09” '-523;00 214?00 .12960 2,4.001_: 8800

T o*"sﬁ'.l_f"._f‘ 690002 5524"-;_.-._.; .5233' g __0.5524 34.4237 .14,6360 71:‘6385 2.6_95,3 - .?369_'-"_ ERTZ N

.\'.-

:'"-cqmmzrsom Ivsa T rwi  lysd . _]tvsz B ms'lflm Ivsa- e lvss 1.%-,’2;,]_'-zws'.’".- 1vs3

. “yl v U008 08182 08770 64529 -.':50.2579'_{-"Q;a_ssn-_ L8095 24600 28407 04814 - U4S12. 05751
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s R

o 'ﬁ PERCENTAGE LEAF AREAS REMOVBH BY A.gg;e_atp__' ;

- .apicnlly. This phenomenon can be utihzed whan thqé

s note ;g the faut tliat no evx&ance uf aﬂult feedmg

e PL&NT REGIGN BRI
2.2863 1.3&35 Tom -

#

s '- 18710 11341 omw‘ o

"'\_}' o

SR -_"COMPAmsoN T ‘ZWS .ma
SRS _.'Sy1~y2 '-f‘j_j :_:;o.@?a n.sm 0.3956 SRR
smmmmcn N pow p«ms p:o.ﬂl

U -

| Adults of A @.@.QLI!E ar@ to be nfound on all aet‘ia‘l pﬁﬂs °f tha ""tt"“ 9“"“' . .
o hawaver 1hey tend tor he maat at:tlve iu the uplm' one thTffd' where the developing S
- -,;-:_-'_.'leavas o m Mcordmgwi‘ing (1982).’3014!1,3 develnrp f\gleavesnear thﬁapex of N ¥
* teplantarea gink fur carhohydrates pmduﬁad hy phqt,toayntheam ’Trauslocation-.;-.. L
o _.'out ui* thesa rapidiy axpandmg Ieaves 1s hmued aq;lt e phutbsynthatas produee&"f

it them are retained. 'I‘hns is ma'y be the reasnn W /y ﬁdult densities are higher e

e required for the coutml of this fasect, Cmtaqﬁ[ insectioides ?'PPHB;! o the.;_ Ry
e | oanomf witf probably r;a more effectwe and Wﬁh’ easier to eff#“‘v th‘m heir o
-applicaﬁm to other regiuns. Ti‘m areas of ieail{es mmwbﬁ bY adults ﬁ\lmng
. '._'feadins are small i:l aempaﬁapn wimwtal ’lenf H{lfea. at would therefore atmeat' R
e utuilcely 1hat the " dult stage is msponmbla fur mﬁldt)rquahty lasfea, ﬂf furthar:___._’---_. _

o 3[3 Q u

gy 34,3950 ..__.20.52.80 = Cojereas
o i‘?“ e __104-;5?“3 | 43(9705 14,3878 L e

aPPlieation uf aninsecthde PR

.bas nvar fnund g lihve uc.cutrad _ ':' i



= _-.;_-;sn th,e flowers or boiis. This contrasts wnh the D‘W&Atwns ma tIe by Bmﬁﬂf?k B
i} ;mr.i Mggsfiald (1935) v . :

: »In mntrast, iarvai fesding on the tran ﬁamry tzsswes bF tha Sie;n; and Iateml_f i

hranches :s prohably me ehiaf cause %e? , eld feductms. ot °“§L§"° parts of the_._ 3

. b'a lJiLadw huz ;'elatweiy“lm-gq mas 93 the ;- f_"i"

xylam hecon:ie dmc.olﬁured Tolmdma blue, 1’\ lm stain used in ihls iuve%gatmn, TR

.f:'-phloem »and xylam remnveﬁ where the 1

o sm&s hgnin fblue-greem iG‘Brien -7 :g_a 19\ ). The faot faat vessels m the S

i i _:'\jmsnbﬁ\‘red regions dxd not stam blue»gﬁam ind;cates that the ligmn-*l;ning of o

: hase vassels was affectad in smne way: .'Itli _'ou‘\d seem that lagval fe:eding affaa*.sf_'-._ o
-tﬁe xylem tmnslacatmn &ystem m the plant, whﬁeh in tum expl,,amﬁﬂ t_he mﬂuchan ' -.f:
} g n grnwtb (Chaptef 7) of cattan Piants in?ectqm w:tth. mum The :awaa";-;_-j |
' _':of A _ggg;_m aanst;tuta the damagmg staige q!f 't'ius insaﬁx. : In additmn to

affecnng piant gmwth, larval faedmg waakens tﬁp stam and mfeeted bxanches,":'_ s

whm.h may result in thﬁ cullapse bf the plam‘. as matming bolls bemme too heavy -
(Bennett and Ne} 1990) The age of tha plant when it pecomes infhctad determmes R
tm a large extent whether yiela reducuuns are causeq‘ by weakenmg of tha plant -
frame, o inhibiﬁon of ylam growth. In’:‘estatmn of ya{}ng catton results in gromh_';_' k :_
bemg affected and consaquently the productiun of ho\ls by the plant is reduced.-’i.' :
Infestatmn of older plnms mny reSult iu y:eld 1osses due to the physical wahkening'_:

o oi’ the plant frame. Such lusses may baaggravated by lﬁgh winds.

‘I‘he diatr;butidm nf the para:axtouz, mg_cm ﬂP—ﬁlﬂtﬁ f dllows that Qf 1ha ﬂﬂults.:
and ?.he larvaa. ﬁnd is probably a Euugtion of its Qearuhmg behaviour_ The data_‘i LY
gathered supports tl‘isﬂhypomesm. Adulta prasmnatfl; rmpos;t in the "pp or thim_
uf the plant, As the plant grows. developing 1ma§ ar . ﬂlstnbuted twar the whole__f._
plaat‘ Tha parasntmd 1awae are nssomatad w;zh fh& larv,na Mﬂ gupae of A" .
Y _- aq_g;gm (Bennett & Nel 1“990), but the adult parasitnids follnw adult A. M_ |

R



. e

* o Even though adnlt 3_3,_ splos

"Iasthe Weamls._,,_-, _7’-’"__ ke

 invaon . o ot it o g v, w0 i,

anti in devi’smga stfate'gftb comrol Iarvalqjﬂ. gg}ggmm. special cnngid _' . _' fon will
ham to be taken of g _p_m;_dk. acoorﬁigég xn Samways £1§81 ;, éhemicals must".-
bee useﬁ ;Lnﬂiduusly so a8 not to haJl naxuml enem;as, The pastmidee chum fm- &._ -
g@m ebnwl slmuld ba_such that :.t is not very effectn{ dgainstg .&Bul.iﬁls
In addxﬁon, ‘ti;e axen of 39y _' "icamn must he carefull"r opdn &0 thet R nitly

is not ex,posad munnecessar?ly high dtmcantrauons 6:\ .aZumemf the pesticlge.f'

16

Symtsmic mmicides wmtid undouhtably ba effeétwe in contzalling ‘thﬂaﬁrae of
g &!.!!3!._!.11;- i‘wwever, they wuu!d probably be. jnst as effective against g;. )
m f'atvaa, wlﬁch nccur’ together wnh A. m]_gt_tL larvae in J.ha szem'

tunne‘ls. A nun éystemi&. contact msecticide,, appli»‘ ha tha top nnne thm& nf:"f

SR e e

A cbtton plaats, whera adults tend m occur, appears% 3 ;est optmn i*or contral.

i cp \\end Lgéﬂ:mbﬁtﬁ? wﬁh adulté MM mey'

'-_-.,d" nur‘feed nn the cottan Iéavesx a:ﬂl woudd tlfus mid a'eéawmg tha gaﬁne doses'f

99,






[

© Jntested cottoy plaat




: ?Heason,:or-iher.ﬁaﬂo ni atl we paw aiready lv:mvsm, is_-
- oot lha same ag it sﬁall ba when we hmw mona"

1ha last major ramsian o. ﬁus graup ( I{nssingar 1968} | ;-.';";

" _-2_; A grﬂeatum possesses l’eaturea which place it fwmly mthm tha Apmmdae. B P

‘__;,,

o ﬁ In addit’m' W°m“ ““mhﬁrofﬁe&tureswhichclearlyexcludeitfmm
o the gons Apion Hocbi, 10 the opinion o Aloro-Zaramgh 1988, pers.
'i _ _mm) ihls epecma may represent a. ne‘“#g 3,1111;: som::rhgat shmlar to :
.._egaaim Vuss. Accnrdmgto Awnzos@,;azaga {1988, pérs. dbmm ), um

spec:es rmw knqwn ay ,@ :gg_[eatugg may £alli mm the negw genus Lom:h@g g o
T _ L i
' whwh he is currently ﬂesanhmg (Appendix A}ﬁ o LR

se

e A alagmm oopuzs fmi}f in the eastegn *Tfﬂﬂs"ﬁﬂl ”“d “"ﬂhem Natai
regmnsn whieh aecount v or appra:dmately ten psrcent m? Shut'h A&ma‘&r

AR T



'rae hfe ﬁycla of g_.- QO_%LL. iﬂcludes the egg, three Iawal IMW‘ th a_ ;“_:..::_

_ _:_pupa ana the adult. Eggs ara land in the eotmn stsm. whare iarval and AR

Pupal development takes piaoe aAﬂu[lﬁ faed nn cottun Iaavea. o " i

m (Hyme“"l"‘"‘“‘ E““’P‘“m" mmm wwp.%ttacks the{;

Culth;gd oatton ig ﬂm rﬂajor Pﬁiﬁt hl}Bt Of A. . -. o B

. th md ylald. No evidence to suggam’ tha. fibra quahty i ¢ ﬂfﬁeted._ | | E

: axigt&

'The I‘Wﬂ ﬂf gq,gamm is ﬂle dwaqfﬁg mgﬂo Larvaa affact the ma.wr_-_

tranalocatmn systams vmhin tli# pﬁﬂk reeulimg in W,. pram growth_-‘: . R

Adults ara i’nunﬁ predommuntly near the apex of p!uuts. where thﬁ

| m;tntional valua ofm'l&ve,sis highar. SRR
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