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I~ca::;ibllity Studion on the Genetic Control of Mouqui tou in India (m-0529)

A daily release averaging from 150,000 to 300,000 chemosterilized
males was made in the target area of Dhulsiras from 15 February to
31 July 1973. A maximum sterility of 87.7% was reached in the target
population•

During the year under review, two field trials on the genetic control of
C. fatigans were carried out in the villa~es around Delhi as follows:_

ReJ,.eases of Sterilized Males (sec map attache<l)

.-

A daily release averaging 40,000 males \'lflS made in the target
area of Gummnnhera from August to November 1973. 'n1e highest sterility
reached in the target population was 67.7%.

In both the experiments, a high pcrccnta~e of Gterility was not achieved
for nn ext~ndecJ perioe} and there "Jas no cvi(l<mce of population euppres~;ion

because of masGive infiltration of mosqultoe from nd.loinin~ areae, in spite
of the fact that a barrier zone extendinG to 3 ](m \'Ia:::; c::;tabl1shed nround the
tnl'g0t area. Contrary to the previous observation, C. fntt/jans ,.,ras found
in these experiment::; to fly ooyond 11 l(ln~.

2. Releases of (rS-31B) Males with Incompatible Cytoplasm and a
M::l1c LinJwd 'I'ranslocat.ion COlilplex (s(;e map attached)

----.-----_._-----_ ..-----_._--------------._---------------_._-------
6. PROJECT TITLE

7-:s1GNI~-iCANTfINDIHGS/i/~-c-Eth~EnTcarPram·linr;and TIcvie\'l--Group \.,r1ilcnmet Ii1---
November 1973 reviC\'lecl the proGress of the Unit. durinG the first phase of its
progl"amme of \,/orl<. During the past four yearn, work ha:> concentrat<~d on CuI,,=<.
fatigan::> ann Aeden negypti and an unparalleled body of knowledge on the ecolo'&'{
my] on the biolo~lcal and technical problems of genetic control of these Gpecies
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1\ series of car;c cxp~rimc~nt~~ have been carried out \'I'i th the Dell,i strain
and the I~-3IB straIn. The~;c cxpertments have sho\'m that elimination of the
DeIhl straih was possible \'Jhen it \'la" in a ma.lori ty provided the in1tial ratioCit of the rcle!lscrl malo::; was ~;tronBly biased to.",ards IS-:)lD. '1'111;, r.i;"C L,~m \",nuld
be dc:..~irablc in a fIeld release programme to minJmi,~c tlle temporary increa:;e
in bitinr, population (females) \'lh1ch \'lOulcl be required to ini t:i.at~ the replace
ment procesG. Simultaneously, a search is being made for a rcfractr'ry Gtrain
of c. fatigans to vJuchcreria bancrofti for the rcplacement experiments.

F.xl')('rimr~ntfi on Populatlon Heplacenl<mt

()- 2-
(")

j'::qx'rlmcll Le 11.:1 vc cuntinue.] \'/i th tl1l'p.c l1m·J Intcr-;rntcd stra Im; : I:~-)15,

IS-32f3 and I~]-:):;5. I\n LlW!rllp;C GtcPili ty of HO:~ liar. 11Cl'n ob::;rrvcd in them an
C'ompnrC'(1 to liO _ '(O~~ st(~'t'Jllt.y iII 1:;_jlB. (In tlli~ straIn there ha" been
a O't1.dual pcc!uction of "tc'I'ility and, furthermol'e, p~u'Llal cornpaL1biLI.ty
\'/1 til thc~ Do 111 f strain har; also been observed. Both Lhe phenomena arc uncleI'
invL':' LJCa tion).

'J'he I'l,ll'a::l' uj :;~lrfici"r:t lli~Ll,':·. ;'1\1 f'(,llIaln~; of a [;tp,-'"ln ('yt.(~pl:1:;mlcally

Inco::lpati ble \'l1th thc target population is eXf10cted to lead to compl(;tc
rrpLwement. by th~' relC':l~wd strain. Thc potential a'lvanta[~e::; of replacement
hy t1 strain <-elected for its lncapnclty to tran~anlt fi.laria have b'~l'n

elllphar.>li'.ed by computer' ::;imlllntions dC'm()n~;t[·atl.nG the lr:ljlof;81blI1ty of
r ffC'eti vo populo.ti on suppr('s~).ion by P..lIY gC'n~tlc metho,l 1;lwre im'1ir;ration ,mel
dC1J[ilLy dependent regulatjon 1I1'l.ve ~tr'OllG Jnflllcnce:~.

:;t.1Ic11(·r; on Ot.J1Cl' Int(~gr':lL('d ~iLriiill:; oj' C. fa Lil:an:, CUI:lIJ[Jlillr; C:rL('pi:l::r:I!"
Til:.·llll1P;lLlu.lllLY;1I1,1.'l'i·;Ul:;1,:,,·:\lion:;

Rearing of C. fatigans under Ambient Conci:!. tions

In order to reduce the expenditure in mass production of C. fatir-;ans,
rearing of this .specics un'ler nmbient coneUtions waD invc:3tigatcd. Al thoup,h
it I::; clear tlJat the spC'CiCf; can be reared under ambient condition;, from I\pril
to ~cptembr..)r In the north InrJ,:ian climate, the pupal yjeld iG only about 50%
aG compared to ovc'r ~)O~~ Imler (~ontrolled cOntilLion:; of tcmpcr:1.ture and humidity.
Furth~rmorc, in other months, the larval dev/.;loplncnt tJrn~ is prolon~0d up to
~G day:;. 'l'!1ereforc, th(~ rcaI'in[~ of C. fatig:m:; under ambient condi tlons w('IulrJ
not be feasible in nortlJern IndIa.

Fiel r ] ~;tudi('" on C. fnti[~n.ns

TIw (~LIi 'l'r··:hll ,lr: a I PtannJnr~ nn-1 HC'Jie\'l Gt'Ollp 1m;, r0.c()mmrmdcr.l that further
rc'lr:u:ill (~;{pcl'lr:Jf!nl::; ~;II'lIJl'l l1n~1 }-". c:arI'j,;l 1111t In Iwllfl.Jl :lr'(:a:; In Dt'lJlt, a::;

\'Ie!.l 11:, 111 a 1'1 lar'ill. c:l1r!c::dr: :~r('1'l. or Indjn. TI1(~ t(I\'/ll:;lJlp:~ uf Fariciabulj and
l'ahml nr'ur Df;lhJ 1'1.1'" l)t;lnl~ [;1Jt"1(!:,'(~'1 fUl'l a "IL(: in u ['11ar'!u enclt'lille at'(~il is
ulI'll!r :;010.<:1.1 on. [itnd!I::i /ll'(~ :tl:;() in Jlr'()I~p/':;:i on nr'\'J II1/,L!lodoLOI::f ['Ill'

prll'1l1nLil)T1 !nca:;ururn r :IlL lUlci rl:rn;1I1l1(::~, I'Jld,:h ill(:lur)f' th(~ L(~:itjng of' nr:\·/ly
.II::;JI~nl~,j trnp lJ\))(e~;, dlpl~:r:;, I:Le. \'I1L11 U v1q'J to :;l.al1'lnrdtztn/: Ledlll!'IU"G
Lo \>e: wierl in t.he f'lltU['(;.
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O\'llnl~ prlr;lflri1:t Ln L1I'~ ,'on(!(OIl1.ratloll on r:. fntl/',Flll:; find fl.. a(OI~:lpt! [l111}

h(·(·tll1:;1' l,lf' lad: of' JlldA:lItin1 .I11LI·jll::I(~ 1~"n(:LI',:--;;;:7,i~ll:~~:; III -~:;Pl~(:.f(.:;.

t'(~l:d,IIJ(')Y 11LL),· \·/(It·l; lin:; t>(Of'n t1ni(!t'tnl~'n 0/1 An. :;!.r'p11I'n:iL r.:ro:;r;.Inf~ ('xprr_
Iml'lIl.:: 1'liLll dirt'm'('IlL :;Lt'alll~; I'r'orn A:~1rt tuld 1.1J~I~I~li~: I':a:~t \.... "r·(' l!l'r;lp]eLp.l

.'

Mass Rearing of fl.. acr;ypti

1\r:c0.1eratr.d efforts arc beinG marl0 on the rlcvclopr:lcnt of ma::>c-rearinr;
proc p rll1re:; for fl.. acr:"fpti. Inve::;til.~ntion~ include sturlier; on colony size,
ma10/rf'ma.lp rnti 0, muab/l' of larvae p'~r tl'ay and tp.chnl.CJUI~n for pltpal
::;r.pnration. Th0 Unit has devcloped the' capab1.1ity of producing more than
:"00,000 mOGIJui tos pror 'lay.

Four tl'anslocnLe'd :;train" of fl.. al'l'::)'pU hnvc b'fm (\I!velnped by til('
Unit in (·ollnboration \'l1th tl){' \'nrO r;olln.!>nrntlnr: CenLrr> on fl.r:df"'rj ncrypU
at thr Un I V"T':~ 1 toy 0 f Notl'0. Dame, U~)I\: 'n and 'r) r; tr'a in" hnv(~ :,c ;,:-1 i nJ~'_'d

tr'arl~locat1om., \'Ihereas 'l.'~ an·t Th str·nlnr. have auLo:;omnl trnn:3J.ocntion".
DllrlnL: the pI'l~liridllnl'Y field rcleasc cxp('rlmf~nt at :;orll'pnt last ycnT, 1 t
\'Ia" rOlln(l that tl\cre \....a8 Gome contn.l:l1,nntion 1n T2 anJ 'I'll :,tl':.linr.. It ha:j
h(','n 1':,L:lblf;,I\,' j thnt. T:-' 11I1I,o;'(111a1 trnn;;lol:al;lon ('nnnnt 1'>1' ma,lp llorn:JzYrou;,
appal'cntly bfJcrHl~c of some fa,~tor in t1w I)elhi genonll~ \'Ill.inh .intr)l'act:j \'Iith
'r:' cnll:;}n;-.; If'tlml.:lty or tlw 11C':n()7,y[,ot~rJ. fl.ll attl'mpt;; to eGtabU"h :.l
homo::jrcous linc of the 'rh nt thr. Uni t ha'le aLso hcr.n ull:ltll:ce:..;"fllL

Ik"..rc\'(·!·, 'PI nIL' ']") r;t.?'D,in:; 1J.'1\'" 1-I: r 'n r.:;i,nbU :.11",1 !!l pllr" hnml);,;;![':nu;;
state, and aL the Game' tir:lc a nnx ratio d.i~;tortcr {TIW lias b(~en 1:;0] aLe.!
anfl :.ur.c~[;Sfully J. inl<C'cl \'li ttl Tl and 'l'~"j tran.:>loca t I ~)nrJ. In the 3.1 r; turter
'rlll.um,J::;!COll:i line, Lll·;rc i::; a ::;tr(lnl'; :;Pi:' ratio r1i:;!'.OI'tJ.(l!1 (l~1 t:la]('z tu
1 fel:\[I1('). Double l\r.tcl~O:"'YI:oL(':; ha',": b(~cn mark b:.' cro:.sing ,11sLnr·ter Tl r.10.11':3
to T5 fernalc~;. These show tj6~':' Gtrril.i.t:,," and R9:: rutio dJritortion and appear
to b~~ promJ. [;inr.; materinl for fic 1(1 releanrG. The :.>"n:3i. ti vi ty l)"f fir:ld popul_
ations of 1\. ac;::ypti to th~ distorter Gcnc is beine; studied.

Plel,) o!J::l"rvntlon:. nn l'(~lnLilJ(! ~1(~m;1ty of A. n(>I~.ypt,1 1n ;loncpnt ar(~n arc
b0.il1/: r.1Cl'1r: to ohtain ,inta for Illle! ;!"nl'. 1'1l0:j(~ !lH';(~ ::l!-';1ll l\ r;l:r~rca:;:' in r\(~l1Gity

,lUl'IIII; \'I1n1pr' Innnt1J::. !)(·t.lli1'·d r:lap:; or th,· tarl·r~1. 1'/'1"n:-;(' m~f~[.l. m'r unr}0.r
prr·pu.rnUon h('l'nI'l~ r'r.·1,r'n:;r,':; m'l! ;.LllrL(~" ill ]i)'r~.

Chcr.lo:;terili?:ation of A. nCfSPti

-. Prclim1.nar:r stun i~s on chemosterili7.ation of the Dr~1hi laboratory straj.n
of fl.. acr;ypti have indicated that th:' males can be :.. tcrllizr.<l by treatment of
pupae for thrce hours at a coneentrntion of O.c)j~ thiotepa. ChpmoGtrrilizeJ
males compete fairly \'1(;11 ,·Ii th normal males for mat.i.nG \'11 th Idlll fi)males in
both laboratory anel field caw' f~x.perimcnt8•



Plan of \vo1'k ])\.I1'j nr; the ~N:'m'l l'hn"e of the Un! t I::; Prol';ram~YlI"l (SCPO plannjnr, profili'!)

Incrcasinr; attention ,·rJ.ll be paid to thitJ species durinp; thn lll'xt feld
year:>, o::;pceially the rlcvclopmf'nl. or: ::;t,I:rll:izatlon tr~chnique~; an'l the a(lvancc
plannin;", and c~01ogte()J. evalurtt.ion ne0.eG"llry [()t, a fil"llrl trIal. Effort!] \'1ill
also be ltIad(~ to develop r::cnl!t.it: :;trn:!ns of tllir; Gpccjcri i-11th tranGlocal.iotlG •

Anopheles stephen::>!

I\cd.;s aq~ypti

TIll' r;tl.l(1irG on rural p'jplJlat.ion~) of C. f:l.t:l.r;:l.n:; \'li11 nOi'1 riC phased out
nnd i'ield trialG ,·rill be /1arrj"d out :I n ut'ban ar'l!a~; around Dc] hi. and
BubGequ0ntly in urban sito:; in filaria enJcmic urcas. I\n intensive effort
Hill be made to d.evelop a <:(",lp'!titivc, wll-marT:rd r;tl'ufn of C. fatil';nnG
l'efractory to infection i'li th iiucllcr\!rla bancl'ofti. T.are;o-scnl() r'C lca:::cs of
thl.' filaria refractory or 0 Lh~'1' ~;electoci [;(m~~;t.ruin:, \'li11 be mack with
continuous evaluation of th r • effectG of the releasee.

Tlw f3th 1n0etini'; of thr; r;'r'r:}-llliclll Plnnnin[,; an·-1 ]\1?\'10\,/ Group r;tr"~:;3er1 the'
importnllCI! or 1\11. r;tC?pheTJr; i :::; F.l vl1ctor or r:ml;trlu er;peeJ.all.'f in url;n.n Q.!'(~:l:>

and inlj cated that n high f)!'! ')ri toY GhouLl be p;lvcn t.o this :,pecJcG durinr;
tho: 11l.';~t. 1'1';'/ :,/C'-I.1':;.

-'f-

h~: 1.11" \:tln r,ol1nlwrnUn: r',',r'" 1m I\nC1l'lwllnr!"; :in till' UK. l,tll, no :~r':l('t1(·

factur:; or plltenLla1 vnltw !;;J.W? been rl'vC'al,-.cJ. JIOI'/Cv(:1'. pl'C'l.ir:Jinnl',V r;tucljrf;
\.)1':'(' 1:1/1 ic' :ill i)(~]hl l111 Clll.,,;,: ::ILi.l>1l l.et:illll.quCG and ~;llrr.l<':f(!nl. <:ump(~l./'n,:(! \"';t~

aCCJulr(!d in handlJ.nr, the ~;p';':t,~s to 0.1101'/ a quicl, l·xpn.n:;Jon 0 r \'lOl'k clurin/~ the
ni':-: t pllll.:;(' tJ f the pl'0I';rur:;:.I ..

._--~-----------~--_ ..-....

::Jturties on" 1\. ae;::.:ypti have reached a Gtagc ,'/hero a luq:;e-Gcalc r;enctic
control expcrimc>nt can be conducted and such a trial is planncrl for 10 74/715
in thi'! tovm of Sonr~pat. Tlv.~r'1 \'d.ll be cont.imlOu:, evaluation durinG 197~ anJ
provision is also bcine; madl~ for ecolor;ical aGS0.:.;r.:rilcn t of thc reGul tG to
continue durinG 1916.



~) tr j al:;

3 tl'1al~

1 LrialIncompatible mnlc8

Int"~(';rated t3tra1 n loJ1 th (~y toplaGm1 c incompatiblli ty
aDI a tran:>locntion

Racl1ntion :jtcrilbeJ ;n:;.lcs

Chemosterilizcd mall':)

'IWclvc village-scale trials have been llIa,Ie to test the fcasi bili ty of gene tic
control methods under field con.li tions. 'I'hl' trials \'wrc u~; roll();l~;:_

Tcclm:1qucn for till;' mass-rearing of c. rntip;nn~3 hnve lIl'en dcvl~lopcd to allO\'l
the produution of approximately onc milllon mosquJ tos per day. Hi th a'ldi tional
fnciti tl,.'s, thi3 number could be: increaGcJ to any dc~:;ired level. {I nevI tcclmiquc
for zcp.."lrating the sexcz ~n the pupal stage haz been perrecterl. a.nd 99. B~~ precision
is rout1ncly achievC'd.

I\NrJl':i. I

Hnll':> hll.vn br:f'n 1'(' lr.a:>nrl da1.1 y or on alt0rnntl vn ,jay" 1'01' peri od:; rnnr,ing
from tr-n cJnyG to ('1 ght monLh~;. i';',n luation or tl1l~ll' ('ff":ctivt"'ne:;:; ha~; b"c'n ba:,'~c1

prlmnrlly ()l1 th.~ :it';rlU ty rllLr: of' till; "I.~f~-r'nft:; 1nld in tilt' t;ll'gt'L ill'l':l anl ur
the raft:; laid by captur"d fc'mal'.':;. 'l'tJ(~ maximum \'J(~f:kly "t0r:11i Iy raLe:; I'n.n!~f'd

II'OIll ~()'.~ Lu ()')'); in :'.m:d.l-:;cnl,! "'~p'r1mITlt;~ nl' ] c)'{ I, \"/Il\r'l~il:; :In l.arp:"I' trtal:,
,ill1'llI;; l'r(', and ]t)7.:i. 1.11" "L"I'IIt:.,y l'all'~; :;l,Lldll::" I al. aLulIL ()()"\'.

The ecology of C. fatip:ans has berm studied quaUtativcly and quanti tatively
to a degree which has never befor", been attempted. Many nl!W or paorly und.erstooi
aspects of the population dynamics of the species have: bcc'n clarifierl. J30th
immature stages and adults have b~en studied, special attention being given to
the estimation of relative anJ absolute population si;;;p, sex ratios, sea.sonal
loss ra.tes and survival, di::;p2r3al, s,.;arming a'1d rna tinp.; h:havioUl1

• In adi i tion,
the rolf! of de.nsity-d.ependent fa:.:tors 1n the regulat:ion of populations hns bc~:n

studied in natural habitats. TIp eeologica1 studies have abo bcpn extended to
urban areaR to obtain estimates of the parameters which will he relevant to
subsequent release trials in tm-ms anci ci ties.

5
:':umm:l.ry and I::v:l.luatioll or tilt' i~lll'i< :;0 Far Carl'll:d 011L

Tcchniqucs for stcriU.7.ing mf\ lc pupn", <'1 ther by ra'l1.nt·l ('In or by chf'm1.caln,
have been refined. \'Jith 0.60 to O.Oj:,~ Lhiotnpn in a phoGphal·.l] bufr,~r', ami a
3-hour c-xpol3ure period, sterility of 99. q,~ in malc~s 1s obtaJtJ(~d. Arter f'~{p0t3Ur0

at () k H 1n a cobalt 60 ~;ourcC', both pupae and adult:> wcr(! f'f'f'I'ct1vcly I3V'rili:--.C!:!.
Metho,is sui ted. to the local cond i tions have been c1evelopl~d for nl:l.r]:inr;, I>:1cldnc:,
tr'an3porting ann rel('a~inp:: c. f~tlr:nn" m.:'llcs. o.unlity control ~wnte'mr, hnvc' 1)"(.'n
devclor~~d to test the rnatl:rlal ·.'inich is released anl rnonl. tor outh Li1" lo\'el of
stcrill ty and the degrl~e of conta::linat:1on '.d th rem~llc'~. J'\lrthrrmore, tIl!' effect::;
of steri liz-atlon, marking and tr::ns port nre routi nt' ly rllf'::l!>UY'" '1 :in ordpl' to
maintain a strict control over UE: quality of relea~;ed mo!>quJtos.

Strains of C. fatigans which arc cytoplasmically in80mpClti ble with in:lig·:molls
populations .have been developcu., rearerl. on a large scalr:, and. te.c;te:d in th,: field.
One such inter;r'atc·i s tI'H.ln, I~)-313, hnr: 1)""11 [j'.:) Id- tc "ted for thl' first ti me.
Effecti ve methods have bPen d":'/i::. eJ for trsting tlv! rnatine; compc!titi vcn8c;::; of
sterili;o;ccl male:::; and of ff!malcs of sr:lected ljonetic strains. '1'hc m\;thorl~j include
laboratory cage teets, field cae;r. tests anI'} direct measurements in the field.

. ,
.... ".



Three field releases have been carried out:_

----------_._----

(1) in a tyre dump in Shastri Nagar, Delhi;

(li) 1n a tyre dump in Hodel Bast, Delhi; and.
(iii) in an urban area of Gonepat, Haryana State.

- I> -

1\ tl1"orf·tical evaluntion qf alternative r;0n(~tic control :;trategles ha::;
be'en conrluct,>d by computer :;imIlVltion.

In the first experiment, it \..as demonstrated that rolNlscd mo:,qui tOG with a
semi_rlominant marker could inject the character into the \·rild population.
In th(~ Gccond experiment, a hetero:::;r;ous trrln;,lo(~atr:d 3traln \'l;).S releasod, and
nixteen day::; aftr~r termination uf th~ release, 110.');; Gcmi-stcrility \'la~

obnrrvefl in the wild females. TLi' thIrij (.:xpcrim(~nt, at ~~on"rxlt in 19'73, was
rlcsir;nr>·i to fjplrl te .. t male:> \'Ihish wr:re rioublr> hf'tf~ro,:ygot(~S for translo~ation".

Unfortunat,'ly, owlnp; to the (·or:tn.min.1.tion orth'" r;to(~k;" th.' pxpr.rimcnt han to
be terminated after a fC\'l \·lp.d:;,. lkv('rth"~lc3[;, dL':;pl tp t111~ setback, lX~ of
th(? wild f(lmnle~ were found t~ ba\'0 b'lrn insominatf'd by th,~ rc1.cHs('d trDn"locate,j
male:; •

Til .. <l1l:l1.v;,1!~ nnd "valll.'ltion rf tilt> ,]nt.1. from t.hr':o" firlrl trlal~~ :Is r.t1l1
:In protl,l'f':l::;, but alr'cady n. rcnlintic piGtlll'e js (~rn('l'i~lng of trw T>l'oblL'Tns facing
gC1Wtlc ('011(,.1'01 of urhan pllPltl,'l:c:);, or l:. ~';:t.ii~:lll~-. ;~n:, at L!H' ::;11;1" tinli'.
the expel'lenc<? gained from th.l stuJit:'s .in I'ural al'('a:; I::; !)ug~eGUng nom'~ of th"
'.. ay::; ill \..111(:11 pl'ol>lc'rn:~ eM. lx-' tad:l'~': and ovcr.::orn'·.

Ecological ntudie:, on imr.n1;.;;:,c: :;"'cat.;e:"; an: on ~.illl L;; Lav,> lk'f'Il in procr(?;;:;
in thr> tm..nnhip or Soncpat for 0:i.'C' :,oen.r \..l1orc flc'ld l~(~l('as(ls \'Ji11 be mrtdl". Tho
parameters being mri'lsured are ve!,,:,: similar to tho:':;f' lV.itcd above for C. fatigans.

Two sex_linked and two autosomal homozygous tram:;location strains ~lere

mad0 available to the Unit by the Univer:3ity oT Notr'(' D2.I~(, \'HIO Collaborating
Centre. '!'hese have been maintaine 1 and theIr relatl Vp mcri ts assessQd in the
laboratory. 'l'he hybrhl double h<;)tcro:::ygotes have a1.no uC'nn studif'c1 in cage
experiments prior to releasine; til':'l':1 in field control trlnls. Marker.' strains
and single trannlocation heteroz~'t;otes have al:.;o berm utlli7.pd for ~mall field
releasns. f'.1-;~thods have been dNdgnel to m~asure the mating competitiveness of
any stocks of males which may be released.

f<1etllod:c; for llla:;:}-rci:1l'inc. r:.u:cJ:~J.tic:: :;";hrulinn (':' FIP:.1'~ 1'1'0::1 laI'\'a", and
1'01' Lhe sep,:u'ation of male an,l f( "J.1<.' are j n tt:e cour:;p or beIng -]r\wl.op(·d
and ndaptnd to 10l'al condi tions. r·i,~thod:> 1'01' marking, packing, tran:::porting
amI re10asing A. aep.;yptl males have becn developed.
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