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I N T R 0 D U C T I 0 N 

Up t o the second half of the eighteenth century the 
most lmport~~t fibres in the world were wool, fl~x and silk. But 
the Industrinl Revoluti on in Englnnd,togethc r with the invention 
of the Cctton e;in by Whitney in 1793, soon go.ve cott on tho f irst 
pl~co ~mongst ull the important fibres in world 's textlle i ndus­
try. 

.Although some attempts wc::re m.:tde , both in .Angola md 
Mogambi~ue , to cultiv~tc c otton since remote days -- ~s fnr back 
:J.S the .. "u!lc·rican Civil War, when mnrk~:.' t prioc,s suffcrc;d an impor-
t ant rise n o serious efforts were ronde t o gr ow this crop be-
f orc the proclmnntion of the Portuguese Republic in 1910 , when 
SOlJC d · firJ..i tc l .:::gisl ation wns pn:Jsed t o encournge the development 
of thin culture . 

But t hG needs of thE· nJ.tionnl i ndustry we:rr:: cv2rincrea-
sin~ ::::nd ·'uho :pr oduction remained l ow. 
impor t :. vJ.'J..S oo heavY on tho..:> nntionnl 
h4d no ·~1 t'-'nuti ve but t o e stnblish 

The money spent on cotton 
budget thut thE· Gover-fl1J1ent 
a I'T.:ltional C:Jt t n11 Board in 

1938 , aiming ut the co- ord.in.:ltion cf the production nnd distribu­
tion of cotton pr oduced in the:: Portuguese Ov: rsens Empire . Never­
thc:lcss this was not sufficient and it was felt tho.t if the pro­
ductiDns were t o be incrcnsed still furthLr o.nd in ~ccnrd..13.nce with 
tho nntiol'l_al nc eda, the c ;;t t on cul turo would h..:tvc to be? thor ough­
ly studied in o.ll its a spects. It was decided then that only a 
rcse~rch institute would serve the purpos€ , and a new branch of 
tho IL:Jtivnal Cot ton I3oard The Cot ton Research Centre· - was 
t hc:ccf ::;re create-d in 194 3 , t o nork e:x:clusi vely on thE multiple and 
irnportaut problems of cotton. 
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The de scription of the: or g;:mis;:ttion of this Centre and 
the results of its uctivities do not fall under the- scope of this 
work . I t is int~resting however to n otG that whereas in 1930 Mo­
QQ! !bique ~nd .Angol:l supplied only 4% of the needs of the mother­
- cGLUltry, i n 1951 both territorie s supplied 96% of the Portuguese 
Textllc Industry. 

js ~n Entomologi st ) f this Centre I am in churge of the 
study of the occurrance, distribution, biol ogy Qnd control of all 
t h : cott~n ~ests , as well as of the organisation of a c ollection 
repr~scnting not only the cotton pests but also the entomol ogical 
fuu...'l~ of Mogambique . 

The pr e sent work has b::-.::m done under thE. dire ction of 
Profc E:sor Doctor ~~urelio Quintanilha, t o whcm I pay my grentest 
rcc~cctu ~nd give my th~n1:s fo r all the encouragemGnt , comrad­
ship .:!"ld gr;od ::tdvioc gi vcn t o me during the lust thrE:e yours . 

I ~~ al80 deeply indebted to Messrs. M. Carvalho, J . 
Gor:1cs Pedr o ::tnd D. G. Gouveia, ~ll of this Centrc , fQ.r their col­
l~O."Jr~tion, r espectively on the statistical , bot ::micnl ~nd puedo-
lo~icul fields; to Messr s . M. Hebclo und .. ~ . Cabral for their 
hc:lp in connection ni th the photographicul work, to Miss L . H •. Ai­
r~s , icr colouring s ome uf our drawings , ~nd finally to Miss M. 
D. Gov.1: s d:.i Cost.::l fer her :nost efficient :J.nd excellent typing. 



I - SHORT DESCHIPTION OF MOQAMBIQUE 





.A) THE SITU.ATION, .t\REl~ , LIMITS AND PERIPHERIC CONDITIONS 

Mogambique is one of the Provinces of the Portugu.~·se 

Ovc:rscus terri t c ric s ::tnd is si tu.:..,te·d in South Eust Afric::l. Its 

c onst io 2759 Kms l ong attd it stretches from 10': 27' S (the es­

tuary of the Rovumn River) to 26° 52' S (Ponto Ouro) . 

Tho maximum width of t he terri tory is 1003 Kms (along 

t ho p21.rolle:l 15e. S) and its mini171Uin width is 50 I<..rns (.~long the 

pn.r~llol in which Loureng o Marques is situuted) . 

The totul ~rea of the territ ory is 771 , 125 sq_u~re Kms, 

und it is confinc·d within the are a shown in the: utt~ched map. To 
the ~Jor·e1 it is bound by the territory of Tnnganyika; to the West 
by Ny::lsuL:rnd , northc rn :::nd Southern Rhodesia , the Trunsvaul and 

Sw.~:t?:il ::.nd; to the South by the Province of Natal . 

Its Northern frontior runs for 690 Kms, f ol lJwine; the 

Rovum:J. Eiver until it moots the Messing~, ::tnd from then on it fol-

10\'!S th:: r>arnllel 11<• 34-' 28 11 .S , up t o the poi nt whc.·re tht:: rivor 

Tchuindi flows J.nto Lal.:c lTyusu. 

The '!k stc·r n -bordc· r runs for 3 . 34-0 Kms , some tin.: s f ollow­

ing riv.:rs •nd the: sidc:s of l o.kos, s ome t imes folLJ\";ing the lines 

of mov.nt.::1in ridecs. Otherwise, the front ier is dc t crminco·d by c on­

vontion::ll mCJrks , e sto.blishcd by r.mtual agreement of international 
dcliuit2ticn cor:Jmittc:Gs. 

Travelling from South to 1~orth a l ong the c oast one co­

mes u11on Delagon Buy, wherG the port of Lourengo MarquG s is built 
nt thG mouth of the Esp:Lrito Sunto River . Further north we find 
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:Pontn z~voro,. the Bay of Inhamb:.lTIO' C:J.:pO s. Sebasti an, tho Bay of 

M::~z::mz.mc ( vJhcre the :Port of Be ira is si tuutE·d) , the enormoue del­
t~ of the Z~mbozi, :Ponta Soncul, the Bay of Mogumbique , tbe enor­

mous buy of Forn5o Vclosc (wher e the new :port of NocQl::l is undor 

c onstruction) , the wide Bay of Porto ~\m6lia ond Cope DGlgaclo , 

Hot for from the coost there aro various isl:tnds .'J.nd 

small orchipGl:J.go s such as Inhoct::t (with i t s biologicol st~tion) , 

Xefin~.l , B~zoruto , Chiloa:nc, Prirr.Girus, Angoche , Mog 'llTibique , Qui­

ri:rnba, Ibo ond many others. 



-

.Jf tr ·.n -

0 , , ..... , · r 
-' L : . , ... 

I11 th.: S :uthcr n z ::!1C tl;.c h::t rJiny c...: -:s :..1 ~; ccurG fr ,:::! 

Oct -:- :~:::· r t : 1.! - rch ~--~the C .:Y.) l sh ·~·n..: ry sc _s:n .:r:·,l: .M.:_:r' i l t c Sc:_, t .:.o-

~:..: r . 

~rhc ~~:r.:Jtl.~:t_:£ , in 'J :·.cncr•Jl ·.:Jy , u1.cr·.: ::s::-s fr:..,r1 Scuth 

t ·_-, l'.: =~·t' ·. :2::.· w1 22 t -::· 26 C J r :..i. Y'- .c:.r l:· 2.v.: r .JL:.:.. , ·:it :..·: ·mnu.-::11. v~ri l.­

tl ·.:ns · .. :~ L C in th- S:..uth .J.n,: ~· C i n the 1'T:.rth. 'rhe ,,~ily Vl-

1'i .::!. tl .JJ.l i s v.:ry hi~;h in the· f>.::uth , c:s-:<= cl:.::!.lly -~urlnL tl':...: cc0l sEn.­

c-::n , -:n.".. vc1:~r s-.: •. ~ ll i n th;.. N-:.:•rth. 

Th.: .:1rr:1 cu..rrc-nt :: f th.:: 11.:-g~obiCl_uc· Ch.::Jm.: l 1 :. -:m e :.'-t(r­

n.:-41 f -:ct :: r t -:: t .:kc int ·~ c .msi::.-:-r3.t12:n, -.~sit lncr<:·J SCG t~~...:· tem:_·e ­

r :::.tur<.O ::. - li.!s ~f the CJ :Jst :3l "Jre~ s, --Jhc-r .: the l ;,titu.<· . .: £ .ct r 3h .. ml ,_ 

ju :- t if:r :J 1. ·: .r;:: {;cntl.:: clii:J.~tic fQcl.::s, such -::c tb:t :;f IJ~--ur..: n;: ::J 

y,•, r· ' 
1 .• ..~r !_ll"""" -~ r Dur .:..::.n. 

c : rr: s:~::-n._1_s t -: ,.~ .-:t:: cr: :.s:· C in tE·El-
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The o.v:.:·r.~ge al1..'1.Unl figuro f or rE.l::l.tivc humidity varies 

bct·1ccn 70-80 % ~nd the r.J.Onthly 3.vora.gc between 65- 80 %. The cli­

n:::ttc c::tn therefore be classifie d as "moder,J.tE:·ly humid 11
• Tl'.Li.S may 

b.:.: Dislc.J_"..ing bccn.use thc nvcrogcs result from the representative 

fi .:;urcG of n nort:lQl st;:J.t r:J 0f "ostr:::tordin;:try humidity" c ombined 

with very short 11 cstrnorc~ll'larily dry" periods . 

The density of the rain incro~ses in the south of the 

Pr~vincc .:J. :, f::tr ... s the 17th par.::lllc:l, ~nd. then Gininishc· s up to 

the ::.:-trc: .. 1c: north. 

Rainfall on the south coast is ~bout BOO mm annually; 

on t~Jl: ccntrnl c oust l. 300 t o 1 . 400 BJ'1 , o.nd on the north CO.:l.St 

nb-Jut l . 000 :mr'l . It incre::lses f r an the intc·r ior t ·:.> the co~st and 

with hcichts up to 1 . 000 metres , but it decreasos again o.bove that 

figure. 

The ::tn..Yl.ual o.vc r .:.gE· for .:ltmos;phc:ric pre= ssurE· in the south­

c r rl z on£.; is 764. 5 mn with devio.tions of:!:: 4 . 0 mi!i , diminishing to-

w . .:trds the l~orth. The: average in July is 768 . 5 mm and in January 

760. 0 r:~u , with two do.ily ninir.mms (4 ~nd 16 h ours) :::tnc~ two maxi­

mur.lS (8- 9 hcurs o.nc1 23-24 hours) • 

. According t o :Dr . Oli vciro LJleo ( 1951 ) Moc;:::tnbique can 

bo divided i ntu tho folLnvinB; rJ:Jcroclim:::ttic !lreas: 

1) - Marginal tropical climo.te - This c ov ers the whol e 

of the Sul do Save districts and includes a hyperthe r mic r.1-:1rginul 

belt and a sub- zon e f ormed by the Limpopo- Cheng.w c o.nd Incomsti 

Valleys. 

In th0 formc:r the: a.vc r 1gc tc.,mpor:lturo is 22-23° C,with 

stron 3 ~''bily v ·1.rio.tions, the rcl:1tive humidity 68- 72 %, ro.infall 

7 50-l. 000 mr.1 , and prevailing winds South and Eo.st . 
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In the: sub- zon.: the avcruge :~nnual temper Jture is 23-
- 24. 50. C, r elative humidity 72- 74 %, rainfall 500- 600 mm but on­

ly 318. 3 in thu P~furi region. 

2) - Tropical-litor~l cl imate - This c overs all the ter­

ritories bctwc:en the Suvc and LiGonhn Rivers , except the regions 

of mediun und great altitude . The uvcr3ge annual temperature is 

24- 25 v C, the relutive humidity 71- 74 % and the aver~ge r.3infull 

1 . 250 mu. The hot or rainy sc·ason lasts from Now:mbcr to .t\pril 

and tl1c dry sc:ason from May to October . The prevailing gentle 

winds arc SE. In the sub- zone of the Zambezi Voll ey the tempera­

ture is hie-her, the relative hunid.J.. ty l owc:r and the ralnfall much 

l ower . 

3) - Tropical monsoo~ climate - This covers the whole 

area of low altitude fro~:1 the Lic;onha Ri vt:r to the Rovuma Ri v cr. 

Th- ~vc-r3.,3e: annual tempt:rature i a 25-26° C with small v ·Jriations , 

the rclntive hUiilic:.ity 70- 72 %, thE: .:1vero.:;e: rainfall 1 . 000 mm, of 

which 90 % falls during the rainy season ( Octobc:r-~\pril) . The 

hottest month is December (32 . 5~ C) and the cool est month is Ju­
ly (22. 5e c) . 

4) - Mcsothcroic olinate of high nltit~des - This inclu­

des a series of small scpuratc areas above the 1 . 000 metres mark, 

such :J.S the: Espuncabcra , Chi manimuni , Mavi t ':l , Monica , Mll::mgc. , Gu­
ru6, .t\nc;6Il..i..::t '::l.Ild Vila Cabr3.l are us. The:: SL· ·1 ... 't. the be: st urcus f or 
pcn.1a11Cnt colonisation. .AccordinG t o th...: :tl ti tud..: .:m :·, latitude , 

the _1v.:: l, . .1gc tc1Jperature s vary between 18" and 21 b C, i.he rclati ve 

hurai 'h ty between 64 % und 77%, the rninfall bctwt:e:n 1 . 000 .:mel 

1 . 500 mm . 



C) GEOLOGICAL STRUCTURE 

The nomenclature use~ f or th~ geological dcscrlption of 

MQgambiq_uc is , fQr stand!lr0..isa.tion :::.ur :;::osc s , the same usee in South 

.Africa. 

:0ricfly we may r e f e r t Q the- followinc systems consti­
tutint?; the _:;..;olcc;icnl structure of this territory: 

I) - Primitive Systems - These c ove r ulmost tw'J thirds 

of the t erri t ory e s pE ci.Jlly t o the n orth of the Save llivE·r , and 

thc;y c::msist of ancient crani tc and quartz brougt t o the surface 

by erosion. These r ocks 'be l onc; to the Laurentian type (lower pre ­

- Com"!:riun) . The s;ystcm, in Srn3zil·J.nt, lnclurles the ~l~ccquecc se­

ries (rnic..J. , t::1lc ·:md oxichlorinous schists --::::lc~ E,;recnstonc s); the 

Vr:onQo s.~r~~ (schists, sonc~stones, qu::!rtz vJi th h3.em.:lti tc, etc . ) ; 
3nc!. the Chir:mniTJQ11i series (.:lr[:;ill::lC·a:;us :::tnd siliceous schists , 
insc:rtc·l · 1i th quortz .:mi!. s ilicc ous S.'1n'lstonGs ) . 

II) - The U:t7!kQncc System - This syst em c ;:;nslst3 of ar­

e;ills.ccous scr.ct.sts n i th J.:n ovcrlayer Jf S3.n(~stonc , affili~ted. sub­

stQncE·s nnC. qu:4rtz . Ex~.:u:1~:les of this ty:;_:e o.rc r.::tre (:Ss:Junc;aber .'J 
'J.nd Chi1;1r.:t11im3.ni) . 

In Uoc;uobiqu~ . the ·.7i twatcrsr3.n:.\ Vcntcrsdcr:.:>, Transvaul­

- NG.f.l) :nc1_ lt.;r.L .:.-:. ere SJGt:::::lS ;2 -J u.::;t .. :ccur: This shovvs that 0Ur te.r ­

ri t .:;ry n:1.s cut off f or a len,::; :;_:;Griod c~urinc which the Prirai ti ve 

Systcms ·.·1cr<:. 3e:;_;arotcd. fron th0.' Umkon:lo . 

III) - The Karroo Systcr.1 - L:trc_:c :..~e~·.u si ts of K:lrroo are 

found in Al to-Rovur:.I'J:J, Am~r::tmD'3 .::3.nC. Zur:1bo, '3S Llr .:\S thG Lov:or Nyu-
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sa1::mcl . There nrc also sr.1all quantities elsewhere . 

The Karroo system includes f our series: Dwyka, Eeca , 

Be--lufort and Stormberg. The series most sc·riously prospe cted for 

c onl is the Eeca. This cystem ends in .:::;rcat volc::mic Gruptions 

which ~rovide ar0us of l~va, dol e rite-bosalt , cert~in porphyries , 

e tc . This may be seen at Luia, Lu:pato., Milanee, l\1orrunbal:l and 

other :places. 

In the South the mountain range of Libombos is post- Kar-

roo and pre- cretaceous, perhaps coming fron the Li\SSic 3ge . 

IV) - The Cretaceous System - This oystem c c11sists main­

ly of nasscs of compuct limo stone , sandstone nnd :::.rgill-3.ceous 

schists. The greatest dc~osits are t o be f ound from the Sobi0 to 

Pafur1, :::tt the Buzi River and on northern co::!St of the Province. 

V) - ~he Terti·1ry Syster11 - This systc::m includes the ba­

salt crovm of the Pequenos Libombos mountains , the m:Jrshy limesto­

ne of Chinanimani 'lnd Bu..17,i , the zono which runs along tho n orthern 

c oast of tho Province and gro4ter deposits to the south of the Sa­

ve River und ne~r LourenQo Marques. 

VI) - The Quaternury System - Th~rL ~re vast tracts of 
new lands. Differcntiul typ..::· s ::1r2 still not t o be f ounr, in pla­

c e s, o.s its ages vary fror11 the Cr.:.' t::tcccus t c the T.Iodc.rn. One: can 
fllld surfocc sandstones , red sand, white so.nc'!., sw.3.n p 1 -tnd (machon­

c os) , 2tc . , on most of Sul do Savu an~ Manic3 ~nd Sofala districts 

ns v;cll a s on tho Rovumn ureu, bes1dc:s ti1c E-ancly f on:12.ti :Jns nt the 

c·stu.Jrios and ulong the ::.~ivcr banks of r:10st rivers . 



D) THE SOILS 

.. icc ')rc~in~ t Q :U. Gouvc i'J 1nc~ .. \ . ~\zcvc do (1049 me~ 1950) 

the· S:)ils of I.: ::Q-:lT.ll: i nuc h':!VC i:r~visi :.Jn-:tlly tc;·c·n cl ·J.ssifi.:·c: -=ts f.:>l-

A) - LcQchc~ S~ils: 

l - He c: Soils. 

2 - Orm1c;c·, :..::tlc-orunc;.:: ':ln,:1. yellc' J s~ils . 

3 - Jjr~\m anr,_ YG ll: 1;Jish 'l;:}r orm. S:Jils. 

4 - Grc·y s .,lls . 

5 - r:-w '-'n~:os soils . 

6 - Urr~mcns rG :: scils. 

7 - Inl1·1ninc-:J. s ·.::: ils . 

0 - C~~st~l S'lll~ ~Glt S~ils . 

2 - Guij .:5. c r cy S:Jils . 

3 - Tro~ic81 ch(stnut s0ils . 

,.~ - Tro::_)iC:Jl t r ovm, .:rcyish t r :wm .~n ::;, r c :"..:lish 

~.Jrcrm s ::>ils . 
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1 - Bog soils. 

2 - "Machonc;D s" . 
3 - Vlei s oils . 
4 - Dambos S(Jils . 

5 - Bottom clays. 

F) - Rec0s ols a nd Lithcsols. 

A) - Lcncpcd soils - Gr8ups 1 t c 4 of these soil s a r e 

subj c ctt d t o lat .::rizaticn ::~ro cesses , :tnd it is possible to dis­

tinc uish nithin .:: ach of them lateritic , l:ttE'ri tic ferruginous and 

ironstone: l.:ttcric type. s, the first wi th~:ut iron c oncr- t1ons , t he 

s c:c on d wi th iron c oncret1c.ms, and the 1 '1St one rJi th ironstone . 

T!1<:-se s oils occur --~ss :::;ciatc d in c:J.tenas (G. Milne , 1936) 
• 

in the diss2cted ~encplain of the crnnite- gneisslc coMple x corres­
poncin.:.:; t ..J :.b •.mt two th1rtls of the t c· ::.~ritory . The- .rcC. Sr)ils occur 

in tht.! 11i[..hcr , ;~encrally '.rKll- d.r.::uned. ~rc 3.S , the orange uncl pal e ­

- or r.m.._,c :;n tho slopes, a...-rH1 t hc J .:. llovJ soils b orcler1ne tht. low 

~r: ...J..J 0 1' in.~.Jo ,Ld drain~c:e , which .:trc- occupic:.d by the c r ey soils . 

Ci:'hC? r ed L:tte.ritic s oils .~rc· d.cc-p !JulL:; ,clayc: y but fri a ­

ble , without or, Vlhl.:n pr..:- sc·nt , wl th very rare and small i r on con­

cre tions . The-y 0ccu..r in the: wet high lunds of Viln C,~ bral , Gurue , 

rnham~rroi , Trcu~nc , Angonia, and so Jn , with a rainfall above 1200 
mm ~1nd :cc.-l8tive:ly low t:::n::>Gr-:ttm: cs (s.verage an.'Yl.u:ll below 20° C) . 

Grou:,s 5 t o 8 ~f th.:.· s.-: soil a nrc e;c:-nr.:ro.lly S3.ndy soils 

a.ncl th::y 1rc· found in the plateaux of Mac on . ·'"' s , l1iacoTJi-:::t, Cheri ngo­

m.:t (Inh~:li::l.=a) , Urroncas regi -..~n . :1-1'1d, with inter ruptions , in the 

lit 2r~l ~nd sub-litcr~l r egions. 
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B) - Non-leached s oils - The tropical black earths ha­

v e a shallow upper horizon, clayey, of granular structure, lyi ng 

on hca~y cl~s, very compact , with wide cracks and lime concr e­

tions. They art:· ~encrally rc:lated with limestone matcri~ls , i n 

dry o.nd very hot arcus (r:.:unfall below 800 mrJ nnc1 n car2. annu..al tem­

pcr:J.turc s ubovc 25~ C) us , f or instance, -'3t Quissnne~, Porto J~me­

lia , 1\~c-nb'J. , Baixo Chire , Urcma - Zm1Glle , and so on. 

~·1P:l.Xlr.::ntly simil.'J.r t o the sub tropic 'J.l Bl:::wk Clays (Van 

dcr McrvJC) or Bl:lCk Turf of the Trnnsvaal arc the MonmbQ black 

clays. Th..Jy occur not only at ~.1o 1r:1b'-1 but also in B3.i:x:o },~ossuri­

za uncl soni- .J.rid rc:Gi ons, on b::tsnl tic rocks . 

Tropic8l grey csrths, similar to th.:: black ca.rths ex­

cept in c olour, occur in the Baixo Chirc, Mui~ga 'J.nd Maringa. 

In th~ Guija rEglon there are g,rey s oils which have a 

thj.ck l 'Jo se sandy layer on a liC:ht c rey, v · ... J c ompact ( s •JI!J.Gtime s 

ccmont-::d) thick horiz~m, this J vcrlyine an,Jth:: r e;rey , ss.n~..1y .. clay , 

rich in lime concretions . 

The Trc pical Ch2stnut Soils of s c-mi- nrid clim"J t.::s (rain­
fal l ess than 600 mrn and tc.•mpC'rJture 'J.bovc 25° C) VJE:·r c :.mly iden­

tifie G. ncar Mctuge (Porto .Amelia) and Lv_ric (I' :er:lb::t) , on Crc tace­
ous limcstono . They prcscmt che-stnut, s or.1GtlmEs rGdclish chest­

nut h orizons, clayey , of prisni~tic structure, ,-ii th limo c oncre­
tions. 

The brown t o reddish- brcwn s :lils occtrr i n r q;i '"lrlS of 

rainfall bolow 800 m .. :n ond me- an armual tempe rature .:tbovc 26o c, 
as, f .Jr instunce , at tho Alt o Lim:pJ po region ~m.<l Te t e district . 

C) - CQlcimorphic Soils - In Mogambiquc, t~o diffGrent 

tyJOO of calcimorphic soils were idGntificd: 
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a) - Red c~lc~~rphic - s~dy-cluy to clayey, compact, 
in Guija, Chomba and, ro l nted to pleistocenic li­
mostones ~f the coast , in Sofalu, Muganja da Cos­
t a, Fernno Vel oso ru1d C~bo Delendo . 

b) - Bluck calcimorphic - ccncr3.lly skGlc::·t~l in the Bei­
r3. district, dor ivcd frcm nuoulitic lim~ stonc s. 

D) - Halomorl?hic Soils - Two co.teeor ics of h':l.lomor phi c 
scils were distincui shed: 

a) - Continental - ~lone the Changano Rivor (Sul do Sa­
ve) , und i n dispersed spots i n Guij:-5 , Uremu-Z.::meue: 
depr ession on~ ':l. coastal belt of Sofala . 

b ) - Tid3.l clays - The continontul typo shows a top soil 
with u churact~ristic r eticular ne twork und bl ack 
and/or white S4line ipcrustQtions . In some profi­
l es a colULLnur structure has b£cn obser vcd. 

E) - Hydr 'Jmor phic Soils - J'.mone; tho hydromorphic soil s 
the f ollovJinc different t,:coups wer12 i clentifi-d: 

a) - Boe soils - at ':l.bout 2. 000 mctres of nltitude , on 
Ch~~nimani Mountain, with ~ turf layer relativel y 
thick ( 0 . 6 t o l. 0 m) f ormed r:unnly by une.:::c om:posed 
r~sidues of Sphacnum sp . 

b) - l'dachongos - arc :;_:;.::::lt soils of tho de)ressions of 
t he coast::~l sand belt of the Lourc·UQO M.'J.rquc.: s and 
I:nbambanc Districts. They '.::1r e vc·ry rich in orga­
nic rn.lttt:r and WIQtGrloegt:d. 

C) - Vlei s oils - these s oi l s have w brown, dark br own 
or black upper hsrizon , clayc.. J , of coarse:: granul ar 
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structure·, ~.)ve:: rlyin: . .J l .. :ly-.: r c.::ner.:llly 1-::r ovm, heu­

Vlly cl.:::1y..:-y, very c :.:r:-,_._<'~ct , \:ith cr·~c~:e. , . .JhLn c:.ry , 

-.ln.,: rlch 111 iron C 'jncr~._ t1 :-ns ·.1nL~ line n ·:<ulGs. They 

\.\CCUr in .:c:~;r..; S8l0llS r?i th i1'1~ E ::_.:_ C. <r::un,-4[;G in =;:).i­

:\:0 Chirc· , Gui j 8, ·~nc ~1r'- th..: 11 st n.:_n:.;..: ro -::·f the 

!.i:Jnte~;uc:z c ::1tena . 

:J:un';cs s -:.-ils - h::tve ·l ~:rcy t _j•) s~..:il ~.Hl ··J y<::ll:)\1 , ------- - -
:.:,~n::.y-clay t o cl.~ycy tm( crlyinr_; }1()riz ·.m, i:Jottle -:. 

;:m(:. r1ch in ir·."Jn c ;:>ncrctLYr:s . They ,~.ccur in ~YJttom 

·:r fl . .lt l )nc~s of im)cc".c .'' .. r~ruln.3 :( .::JTI(~ thE:y nrc: ve ­

ry .:Jftc-n th<: lust i:Km::;.:rs 'J;: s · r:;,..:- C-'Jtc:n:J:> . The:· Tinm­

bcs of ...\I!1'3r::n.1l~ ..:t ·J.rc vc::ry ch3ractcr1s tic . 

I;.)tt ::-;r.1 cluvs - thssc- LJ.r~ c rcy, c r ey1sh ::r ·:.u11 ur -----""'--
yE:·ll:;wish i:r ovm cl :iYS , ve-ry c .. m:__..:lct, crl.ckinc when 

2.ry, n~ttle:~ , ''ith iron c vncr..: ticnr.; . TLi..y arc ba. ·.:'..ly 

, • ,.., .-1 s 
~'"""' 

~n,:. in s,::·.I..: r .? Slun::> l 0 c:J.lly kn;)wn .':IS Tan­

th_. T.::m~:. ; ::; of I·,brrm.ll. u , G;,;r,:n:..·:: a.·.4 , Juzi , 

F) - HcG_:?.s Jl~2.£:,_ Litlh~ sols - The. .i.i..:::c ·j8 '..Jls ;::;rc S::lnd.y 

s..;·1L:; ''!l' :sc :~ r ofllG s -::. J rut shov? ~ny char:·:wt-.:>rlstic :;:c>:Ecnic ~-,r,•­

cc s ; , ~~.::· ln ·_~ f cunC::. on s e-n.: SJn~~ s -:me s:mc~st .:ncs ~::f th.:.: r= rro:; , CrE- ­

tac....- ous .l~k 'I'c rtia.ry . The snn-"':.y s oils :;.f c .5. (~Zi ('.!:'<:· t c (~lstrict) ' 

of I.i .1ch....:~c , ~.iuchcv:: anc1 Ma.:x:8.ila. :Jrc r_,8cc: ex·w1~··lt: s . The c .-:•;3St3l 

s~i.l;:. .:.u.n.:-3 ::-rc: c .:-nsi::.cr .... c.1 t o -:..clone t ·; this L,;r ·:;U~) · 

Lit~' ~ ::; ~ls, skc: l.:·t :=::~l, or c,ri t .::m ('.. CO.lrse TJ3.t.:.r1 "!l rich 

rDll s , ~ :rc :::c :':ltt:rc .:~ thr .. mch the torrit ~)ry . 

C) - Alluvl::tl S,)~ - The~.: soils ·:!rE v.::ry i:.;~ )rtant f ;:>r 

th.:: .:JL,rlcul tur 1.1 :..>,int of V1e1.-:, ·.)ccu:;:-yinc the rn.l.n v:.::ll.::-y s of the 

tcrrit -:J.ry , such 1s th .. : Z!":1:...ozi , CJnrc , ~;uzl , LiF't~ .,:._ .. : , lr.c ...Jr:1~ti ~no:l 
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Umb..:-luzi Valleys . These soils c~nsti tuto s ome of the: mss:t suit ­

able soils for the c otton culture . 



E) :T~l~ V3GET .. \TICN , IN REJJATIOi:r TO THE COTTON CULTUILE 

The cul turc Jf c ot t un , in 1bg ::m~:.iet_u..: , h.:1s :.:ccn co.rriG .l 

. .:..1xt in t h'-· ·,.ust v.Jri•.: t~ .3.c:c .: l o:~:ic""ll c ,;:r:~~i tL)ns , t i1•t 1s, ln Qrc::ls 

~·:ri; :i t1·..rc 1:,· :.:ccu:__,i c: ::.~ cy very c~iffcr .... ·nt ty~. t: s of vcc:ot Jtl;.m. 

N'J• !o. c~ays, h ·JrK vcr , 'Jnc~ :J.S .1 c ·:.nscquc:2c - .:; :L' ::w imj_)Jrt:tnt 

::m:~ v~st 3(. C . .)l .JL_,ic.:ll mu-v-cy(J . G•-~K s ?E .:~r .:: t 31. lJ.:G- l ·J49 ) thc: ­

r c· i -. :J tcn.~Ency t·.J J?.~.;:mc~cn the. l~.:ss GEi tc... ·~ ..:lr~? .s 1n :: t , i n t ensi­

fy tlL cu l tu:Ln.:: 1 11 f::JY...:'U.r!:!.~lc.: r..:e;l~nG . 

Until r:cc·n t ye Jrs, '.'~lnl.:: tho c ::-t t on c u l h.rrc ri'lS sut-

L~itt ..::,: -~~~ \? J~-;t : .. cn..::rnliznticn 'li1:11nc ::tt 'l h l cl·: ._ l.":· -~uct:Lon ot 

o.ll C .' :: t , th..: DJ St ty ~ lC':ll ;:t£'H.: l1r::_::er a. r C:J,S ' . .'C r:.. :;_~r :::1'.J.y thC· SE? 

2ccu:__i..:· .. ,.y :;_~·::;_~ul'Jtl :..ms thJt the· "1::cv .:. :mth .-,r : .. Gnc r;3li~ .... ..::. un\~c: r 

t hen-.·,_..: . :.?~~"71:cac1l''HStc ·-l·,_r~ .. ~1 -crllnl·a -.--:::n , .-,...,r,l""'n .. ,n ~-·u ·. · ,ci..,lly -.:. ::.L;:_ .. ~...! -· _ .... _.}~.....::~---~ .,,./ .:.· '-= -· • • ~ ....... -J ' ~ · oo4 • .. • - - .....t 

in t ],, '·;:\:-:,··..:zi'l. ;":ln·:~ lh8.S::>Q :JistrJ.cts (Qucli r:F.m.: , 1-T~m:;,:u.l':l , C3.~: . .:> 

:lcl~::l ·-~-' .x:.lL L:.1c; ) , c )tton t ·Y..:.k the .._l .4cc .:Jf nur:!.:.r~us tr.-~ct s .)f 

:::::.rD.chy :_ t~p Ll-1_~~ ~~cJj.ini'l f or est, e>ccu~;yinc cn 8n 1,)US "Jr G·J. s . '11 ~)­

c~:J.y , :·.l ::li' . .:f ~ f tl·,c _,-.: 'J.r C.'J.S ur c 1::-ci:nL, -:nn :~cnc -:~ .ls unsuit .. : .. lc f or 

t he cv.ltur~· , c·s:....:: cially the v .:. ry hvniC .. cn e: s . 

Tllc -.rc·Js th3-t sho\'1 ~-c tt .: r c . .:,n,~ltl :>ns f .~r t 1l( c otton 

cul turc, :1"1 the -i~:-ovc- :Jistrict s , lr( thE: v:1llcy f :;rm:~ti ~Jns , t.: i ther 

tl:.~ t h ._'r;.w ."'~ :_'Gn f ~·rc st ty:_·c , c. ;:;:._ ..: .. cl.llly th=- s:::· ,!he r o ;W -'J Cl-'3 c <:J.m~y­

ll£9.Y:lj}lr.l 1 ;.~ ,~Jmln'lnt, or th.:.:- :~c: Cl t~u : .. us f . r.:. st ~;f tl'.C: ~-> ·"...: -·1.S -·~1iu c~i­

.c~:b - _3t 0_!_q_}-tli~ ...:,~~-.. :cn'~]- CUlJtq ty:__e . The L -:,rccr , l.f> ··: rule , i n ­

:.~ic2t .:.0 th..:: ~.:: .... s t SUltc· c~ s ·:::ils , •JhiL:· the l :.J tt ..: r shL•\JS tlK m.::st 

f:Jv:,ur:J~;lc -.~.·!icr :>climlt~·s f .. :.r the :.cvcl-J: ocnt t.. f the c ;}tt :,r. : ··l'JJ1t . 



- : 19 :-

orcas t o cultivate cotton n.rc s1tua t c:d on the banks of the Zmnbe ­

zi ':!nd. its tribut::tric-s , cs~ci:llly in thr: Chcmbu, .Scnu , Marr o:r.1eu , 

Chc rincoma 'ln d Goronr:oza rc_3Lms , in the phytoch:.Jr ol ocic z one of 

.Acbns.:mi.:l. d. i g i t ~tu , us v.'c·ll ~s i n nurJ.<.: r ou s sav::mn:::ths n.ncl prairies, 

all cliiJ.'J tically simil'lr 1:;ut ccl~-::-:hic ::llly different, th J. t can be 

clnssified ::lS :1ssoci '1.tl ~ns of the ~\dansonion allion c t- . 

Still in tho S·')f.::1la r c.·.:.L on , and nnTi1G ly on both sides of 

tho :S3uzi River , the c .::tt ~n cultur e has bcE:·i.l cn.rriccl out in wood­

l and nnrl rlcciduous :i)~rkl;:md. of Pt cr oc .J.rpus one;ole:-nsis , Burkca afri­

~' .:i!!.Iblye:;onoc.?.r)US obtusnnculus , etc . , but with o. m.:lrked ill­
-effect on the c·c ·:momy of the: l ocal f 'Jrests . As 8. c cnsequencc the ­

re is <J. tendency to switch thE- culture intQ :~.rcns ne~.r1nc the ri­

v c·r b2.-o.iks or into tr.::msitLonnl arc·[!S occu:::>iG d by dc.:cid.usus f or ests 

of .rl.dn.nscni3. dl L;; i toto - St·: rculi- Q'.)jlcnc~lcula t~, or l)y th ; my park­

l and c f ~l.C . .:<Ci.":l. S ]:J. c~ . nicrc: scans ' .. ~ . karruo ) ' Ccm1:,r e tmn spp. ' and 
s o on . 

In the Sul do :=;.')VC Districts ( In..h.::nnb'"lnE 3.11c1 Gaza) , the 

c ott on culture w::ts c onsiC.e: r :J.b ly c xtendC:::d. into nr ens of WJo~:.la.:nd 

of the :Pr o.chys tcc i'J. spici f ormis tyj_)C.. , into forest s (only r e c ogni­
soble by individuQlS c r rcsidunl trJ.cts) of Ficus spp., Chryso­

sophyl~ s j)., Iliulium schle:-chtcri, Afzcli~ quanzensis , .:: to ., ~~ 

still intc· sc•c .)nC::.::::tr y sc..vunn8hs .Jf Scle r ·:Jc:lryn cuffrn , Trichili::t 

emL ticq, All)iz ~ia spp., ull occU')yinc: v2r1aus tracts of the c o~st­

al S.":l.nrl bc.l t . 

To- day, in these dist r i c ts , th~:· rc is u t cnc1Ency to in­

t ensify the culture in the ::treas pr eviously -:Jccuj_:-i c: d b~' ;.. ."'..::msonia 

diGi t :-Jt:l , _9 or dyla a fri con.J. or Chlor o-;_,>hor'"l e:x:cc:lS'J. , st1ll on the 

c ;.nst.Jl :J::mrl belt . But this tendency is .?spe cially nJticcal;l€. in 

the Mi.::.Jlc Lin; ::: :._:0 b::111ks , in 3.llu vial form .':!tLms occupi .::d ~:y nsso­

c i:ltions :,f Sclerocn.ry:l cnffr<J. . .._,r -:1lli2d. onc::s , n::n:ic-ly in the Gui­

ju, Ihl.:.:nc .:Jn::l Chibuto r~.--ci ::ms . I :n this .:J.rE:a there [.1 r e v~rious 
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forr:1::1tions that Cl.cflnG suit;:tblo c .:mdi ticns t o r,row c otton, but 

thGy c~m nll be cl~ssc=d '3S .~ssoci:tticns of the Sclcrocaryon a l­

l i ·:mcc . 





In 1948 Harcrcuvcs published u list of over seven hun­
dred insects recorded as affectinG cotton all over the world. For­
tun~tely only a small perccnt~ee of those occur i n Mogumbique and 
amongst tho several insects which have been collected on our cot­
ton fields it can be stated th::lt the vast tulk of the dronae;e , up 
to now, is confined t c five main pests , wlnch arc the followine; : 

A) - The Red or Sudan Bollworm - Dipuropsis castanea 
Hamr>son (Lep. , :rroct . ) 

B) - The Spinny or Spotted Bollworm - Eurias spp. (Lep. 
Noot . ) 

C) - The Cotton J assids - ~npo~sca f~oialis , Jacobi 
(Hem., J::lSS. ) 

D) - The Cotton Stainer s - Dysdcrcus spp. (Hem. Pyr­
rhoc .) 

E) - The Cotton Seed- bug - pxycarenus hyaliniper~is 
Costa (Hem. Lyg. ) 

The five j).:?Sts ·:tre confine0 to lifrica ::ll though S·=>11H? :>f 
t he ccnora to which they belonc attack cotton Glsewhcro ih the tro­
pical rec i ons . 'Ni th tho cxce:..•tion of the Cotton JassiG.s, these 
peats att~ck the re)roductivc p:trts of the pl~nt und do not affect 
its struct'!.ll'e . The Jassids, en the ·::, thcr hancl, attack tho.: vegc­
t ati ve J;Ktrt s of the ::_1lant and may thcrsf rJrc · )rcvcnt or de ley the 
f ormati on of bolls. 

We shall, from now on , deal with each one cf these pest s 
in sepurate . 



.A) THE RED OR SUDJ\H BOLLWORM 

I ... :T.Ai.1E l1ND DISTRIBUTION 

The genus Dip~roEsis is c 0nfine d to Afric a ~nd its 

- D. c1.stunca - , from Lmx2engo Hurq_uc:s , wo.s firs t described 

Ham}!son in 1902, in the f ollowine way: 

type 

by 

"Proboscis mot.or..:lt e: ~pal pi olJliq_uoly U:Jturne.:::1, twice 

diamc:tor of ay e; seoond j0int a little lonccr than 

first joi nt; third. j-Jint a little less thun Jne- half 

of second, narrow ~1d ;Jinted; all j oints c Jvc:red 

with loose scnlcs ; frons with u pointed prccoss , hol­

l ow on under side and t:·rminr.ttine in three. sh.Jrt , point­

ed l obes; a slishtly l_;rC' j e:ctins rids::- below it (thi s 
process is almost hidc.,_er in the scales); eyes r ounded; 
antennae l)ipcctin:ltccl_, t :-.r;_l~ rin[:; t owards al_)ox ; longest 

pc:ctinntim.l in l'about tnrc.-c tine::s shaft , in~ :J.lmost 

twice shaft; :pr o thor :1.x v.rith a sm<:lll crest , mct athora:x: 

with a lo.r:-::e tufted crc:st; tcc;ulne 3.lso tufted with 

scales; o.bdr.·m-::n vJi th .:l srJall crest :::1t base , othcrwise 

covc·rc d wi-~h scnl0 s; :ccs 3:!1. :Jcthly sc.3.lc: d w1 th slicht 

f ri:nees of hair; hind tib13 vn th four spurs; ou-ter -· spur 

two-thir <ls of inn..:r , both J.b:n.-:::rm::tlly l one . ::Yo_·ewin£ : 

:cathe r bro.:J.d~ termen vK 11 .1rchc d , borcly crt.-:.1.ula.teC., 

oosta and inner mn.rcin .::t rci.1ed; cell 0vc r half .Jf wing ; 

R1 f r om t:n,cc= --fou rths :.f U:J:,;:>c r m<::·d.ian; R2 c.nc~ R3 on a 

s talk of .:me- third of R3 ::mr1 fr ·. 1.1 r:1i C:dle of vrigin of 

R1 uncl u:;;,.LK r cmGl e; h
4 

and. R5 on a. st~lk ·'Jf une- fifth 
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of R4 ; R
3 

and R4 anastcnosinc from free- 1_.;a.rt :.f R
4 

to 

near ly midClc of frGc )art cf R
3

, thus for minc a l one 

::J.rcolc; M1 rc:·mot c fror.1 arc; ole; r112 rc-motG from l ower an­

~le ; upper DC inourved ; c1 twice us far from M3 as M2 
is; c2 from t.:::ycnd tw0- thirC..s of l owc·r me dian; it2 al­

most strai£ht. Hindwinc : subtriangul~r with t ermen 

str onGlY arched , c ·J St...l slichtly s o , a:_).J:X: well r ounded , 
t ornus br oadly r oU11dcd , tGrmcn slightl y undulating; 

frcmulum str onw; cell ne~rly half of wing; So anost o­

rao s i nc for a li ttlG distance at one- third of uppGr me­

clian , lc:1vinc a l ol'lG "Jasal 1reole; Rs ::m e-:. M1 from a 
point; M2 weak but present an~ from a little 0Glow mid­

dl e of DC; upEr DC very weak ; u3 r encte fron but s lie;h­

tly apr)rOXimQtG l t o cl; C2fror:J. three- f ourths of l ower 

median; .A2 and J\3 straie;ht . c?' Genitalia: .~bl!.umen co ­

r emnta; uncus rathGr slen~Gr, curved, sud~enly point­

ed, wi th.:mt hairs; t c r e;i te noc~orutely bro:J.:. , only well 

chi tinised alone; the c ~e;cs; stc;rnitc modcra.tcly broad, 

slichtly thickcnlnG 3t base ; subscaph ium absGnt; valve 

:wl G- shupc:·d, ·bule;inc; :J t nic1cUc on costa anG. str onsly 

bul r;ine 1.t innGr m::lr cin at one - third; innc·r m;J.rginal 

urea o.t b.Qse r:10st heavily chi tinised and e;r 1.dually f or ­

:::nint:; a broad- b 'J.sed h .::tr:;_Jc·, which tt::rminatcs in a round­

ed pr .Jcess with a short-::~ointed pr ocess frdr.1 three­

- fourths of h ::trpe; t uner.. c!.)li ctuo , tornus \Vell rounc1ecl; 

irmcrsido moderate ly c·.:v ..: r ed with r.::tthc r s tiff hairs , 

outcrsi dG dense: ly co vered with hair-like sco.les 'J.nd 

hairs mi::-:ed; :J.C:doeae;us short nnc1 very s t out , only nar­

r ow at b.:1se ; vc sica wi th)u.t c or nuti. " 

UntiJ vary rC?ccnt ly the [E·nus WQS thou.::;ht t G c 'JnGi st of 

only two sp0cius, D. cast~nea Hmps . ( f r 0m South , EcJst ::;nC. Iicrth 

.Af rica) ::md D. t cphrne;:raT!lma B. - Bkr. (from .rlne;ol a) . But Clements 

(1951) b.~ sc.~c~ on diffcrcnc0s noticed vn the; f r :ms IJroccss (cocoon -

-------
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From nov.,r on , until the larva utt.3.ins its me!ximum l ength 

at t he 5th insto.r, the. .. appcnr ance is o. lways vory simil.J.r, except 

forth~ incre3ses in size , from st Jcc t J s tage . The fully gr own 

larva c"Jn me!:lsure up t o 25 or 28 mm in lenc;th. The t;r ound colour 

is ]}ale yellow or pale cret.:nish-yell ow ( f ig. 3) . 

In the last stne;e the rod m.3.rkine;s arc s omewhat fused 

tocu thc:r at first, ::md as it npJ?rO:J.che s its fully c rown c onc1i tion, 

thG trilineo.r dor sal n~rkinc di sappcnrs , e;i vine; place to a. t ra.ns­

vcrsc r ed flush on each secment, on a. crcc:n or cre~my e;rounu. The 

hood anQ thoracic plate s remain chestnut , but th~ un~l plnte turns 

whi t i . .;h, with n medi an 'black lQnL"i tuclinal mark. . 

In the: Petri dishes , just ~efore pupati on, the l a rvae 

be-c ome 1,10tionless, wi t h the v ...:· ::.rtral sur face upw.::tr ds ·Jnc1 become ul­

most c olourless. 

3) - The Pupa - When c ompl e t e;ru~tvth is attninc::·C. the lar­

va descends t o the cround, t 0 a (~e;>th of :J.bout 8 em, whe-r e it cons­

tructs :m earthen cell , wi thin wh ich the pup3. is formed (fie; . 4 

3.nd 5). This is of a licht chestnut c olour , som.:-tir,J.::s with a 

greenish tinc;e , and measurc:s ubout 13 or 15 Tlli'TI in l eneth (fig.6,,., 

4) - The .Adult - The m::~th cf the Red Bollwor m is very 

chQ.rnctcristic mel once seen there vvill be nJ diffi c'.ll ty in reco­

gnisinG it ocain (fig. 7). The r;1oth noQsures batwcc.:n 15 anc1 18 
r.nn in lcn_sth and has a wine Si_)3.11 '.Jf 3.bout 30 mm . The::· 171Qin c ol our­

uti on is 3. rec.dish br own, but there is .Q c rJnsid.C?rs.b l2 ranee of c o­

l ourinc, varyine fro!!l deep mauve? , :J. brick pink, to mor...: rarely 

struw. These p:1le forms , sc-211 in "both sexes , c ccur in ':l. very 

sraull percentae;a . 

In the humer al angle of t he f or c:win8 the rG i s . .J r eddi sh 

b r own trl~n~ul~r p)tch cilld towards tt-c tiistol cde,c of thG winG, 
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nne: mo.cc or l G ss p.:lrallcl to it ~ there are two bars crossing tho 

win.:, the inner beinL:; c1c:..,.,l:c· r than thG out c:r und brow:.'1ish in c o­

l our. These thrce . mark.:..nc;s ure v ery charucteristic D.nd throu&l 

them the moth of Q:.___£~st~ is very oo.sy to rGcocnj_sc:: . T~~e hind 

wint..;s arc ere EmlY or whit"' in the males and samewh:t t (~_p ·tk.: r in the 

f em •. ~lc::s. ThG he:::1d is reddish brown. The thoru:x is l)rm·m and sli­

chtl~r dnrkc·r in front t.hc?.n o.t thG back. The abC.omen lS ycllow­

- c r c·yish. 

III I,IFE HISTORY 

l) - Ovipooi t~_q:.2J:1c:-!1):ltion Period and HpttC'f?.~-~s - The 
eGt:~o .::1rc lo.id durin,: the. evenin:3 [lnd .::l S 'l. rule sc;-.crn.te:lyo They 

:.1rc l.:ticl in many parts •Jf the pL:u.J.t, such o.s the lc uv ~:J~ stGm, 
~;r::mchcs , 1)uds or bolls, But thc.y uro f ound n orc f::.nc·c;;_ucntJy on 

the up::_--;cr ::)ort of the p:;_nnt , cs:Kci ally J.t the b.Jsc 0"!:' .·· ., .. lea­

ves an-.:1 new sq_uar::::s or r,:tds . 

As far :J.S my obscrv::tt lons are c oncerne d nc ·- L'~~c are laid, 
. . 

t d any sie;nifico.tive ox~:..Jnt; on the cotton plo.nt 1J.n-til c~e o.ppear-

ance of the first squa.r·ct:J . 

Cotton is sovJ,l in r:.Jg::-mb i q_E..:: Jurinc th ... ~ s ... o:.ucl h:lf of 

Novcmbor , except in the !hassa rL:[:;ion where this tak-2 o ;>:nee a 

Plonth later. The first sq_u.J.:ro s occur, rc spc.·cti v..:.'}.~r for the two 

recions> c1urinc January :::nd P.::b!'uary,and, with tht.:·i!l~ ~:::: ha.ve the 

first c ::;,r.;. laylnt::; from u first ccn&rati~n of mothR which have emer­

c;ed f:ron l onL,- tcrmc:d pu~~·ae of the previous se.3.son. E -:-,_-;h f(?Illfl.le 

C:::tn lay J.bout fi VG hundr.::d CC~S b€-fOrE.' d'-"~th OCC1."-C'8 . 

The perio.i of incubation va.ric- s r--'Qatly wi. th the: tempe­

r a ture: and c.:m tnke from three to clc:ven c.bys , bc:in:~ sh:.Yi:ter when 

the tem~Gr~t~rG is hidho 
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;7hc:n the ecc i;::; rGucl.y t o h.-Jtch the lurvnl h c '1t'.. c .m be 

notice~:. thrcuc h the.· c-c·: ' s w.J.ll. ~·~t first n c;cnt 1...: hc'J.v ine; of the 

v1o.ll "'bJv.::· th:;) ht:<tcl cnn be: s e 2n , ,:m d 'J.ftc r five t ,; tcon i.lil utc:s the 

W:J.ll lG b r .. )kcn. Then , .:tftcr .:m irrce;ul:Jr , ... .i'i ·.)cl of stru~c;linc du­

r inc v1hich th-? l;JTV:'l is s een t o usc its mouth ports ·r!id.cninc thG 

c:.xi t hol.:: , we C3.Yl sec the sr,loll l:J.rV'J. emareinc from the: ecc- shell. 

2) - The lu:r·v-:le -- .Aftc:r ho.tchinc , the y ounc; lJ.rvo.e lose 

n c t ine L ::okinc f 8r their fir s t meaL Th0y movE: v e: ry rn:;?idly awa.y 

fr(Jr l th: ... GCc;- shcll -md l ook for l?i thc:r a squ'J.rc or o y 0un.3 bol l , 

v.Jhc·r G tli.::y :;;cnc:tr~tc vi tb :J.St 'Jnishinc S liGC·d . .~.~s -~ rn.lc this is 
att:~inc d vij_thin h:Jlf M h our fror.1 birth . Under l ~ 1.> -Jr.J. -:: c.r L:tl . con­

diti ons t'.ncy b nv.: been sc,cn t o move f or endlc so h ours md if foo d 
i '3 ~1.o ·i, ;_,rJvi.c:.et:. , th.:?y c:vc:ntua lly s::~in Q we"b ~.:md di:~· p 

The moch3.nism t :.J cnt:or the bud dr b oll is the following: 

the yGc~1C l:::trV.J. st Jrts bi tine the- tu~, :.~ftc r j_)C•nctr :tiLt: tl:c 

b r ,:wts . The· 1)i tton :;:Ji c c ::. s o.rc throvvn n.wa.y , ~~- tb.0. irrcc;nlo.r en -
; ; \\ .. . 

tr<J.ncc h ole is incrL' o.s:;d. \'.Then cvcntunlly tnc 1:-:trvo. JCnetr o.tr.? s 

the:: bu.--~ , the.. c:ntr~nco is n .:!rkc C. by u li ttcr :.>f bud J r ~oll mate ­

ri: l ( ;ic. 8) . ~ftor th~ i~tur1or of tho buj has bc0n eaten the 

y -:Jl.:no; lr.t rvc:1 c::m n ove t 8 anothe r t .u.d .:.1nd y .: t ::m ::;th :r unti l full 

c r c•v?th is ~tt:l.lncd . The du..l'l'lae c t 0 the buc.1s or bolls is coTnplc.-t . 

If . 'l Q l T v:;c- c:. b oll is O:i)Cl1G d i t C311 b e o-j:l.g.ervo,l. th'J. t its C811.t(·nts 

hnv..:o ~ -_ c cn ck stroyo ! 'J.YK1 it t.:tplJO~.l.rZ ~~rown :)r 'bl1ck nnd ful l of ex­

creta (Ii~ . 9) . By this ont: co:n di f i'c: r cnti"'l.tc fr1)Tr: 'J. be ll inj u ­

ro c:. b~r ~moricnn Bollwon1 ( Chlori c~c:-n c123olc!2 I'.:::T . - :Gcp . Noct . ) , 

which usu::1lly lc=o.v0 s most of its body, a.n cl the:-rco-for c its excreta , 

on the out3iL1c . D::lm.'le;ed l:;uds or to lls ure: shc.. d very often :J.ftc r 

tho exit of the cntGrpillur. 

Sinilnr dnm'J.c;es sre c:msc:d by l nrvae Jf all st .. c;c: c~ until 

they reach t he 5th inst'J.r (two tJ fi VG w~: c:~;:s :J.ft..:r bi1·th) , v1hen 

thuy cvcm tu::tlly l C. lVC the J:! l 'J.nt t o form the ) u:,_.ne on tL:: .Ji•il. The 
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fir s t t \·Jo ins t "".I rs -':lre usually f ound fccchnc; on L'Ucls , fl owors or 

v c:ry ~'ounc b olls; .'}S tho lnrvoe {l,row older they t c·nd t o select 

.Jl (lc r fruits f or food . F0o <linL. cx::c rir.1c..nt s on the lol :or'J tory show 
tha t :J. s i n r:le L1rvn c.J.n c:·:msunc fi vc cr six bu(.l s lJcforE· it reaches - ' 
m::tt u ri ty; 

thi3 will 

but if the: sr,1o.ll lo.rv;~ ·cntc: rs a normc.:tl fair-sized bol l 

be· cnou[)l to carry it up t o the 5th insto.r (fie;. 10). 

The larvae of J?iEctrOI?Si~ , as a r u.l::, don't lc .';l.VE: the 

boll the-y .'J.rc e::tt i n c until it is comple-tely c onsume d . This ho.­

bi t is very ir.Jj_)Ort.J.nt aa it rc C.uc ... s t o a ninir.mm the tir:J.e they are 

cxpo . .::o d c i thc r t o p::tr~si to s :- r predators, insecticides or clima­

tic influoncos. But under very :ldv c-rse f ood con ditions we have 

obscrvc c..i. (Gor on c;o sa , 1952 ) almost . fully .nmtLl.re d l 'trV.J.E w::1lkine 

on the branches , lookD1G fvr f ood.. 

1\fr.Jrm.:J.lly n ot more than a lnrvu is f ound within o. boll . 

But '3:'-::l in, unc~Gr .':ldvorsc food conch tLms , we h3.ve obse rvoc1 ( Chem­

ha , 1950) t no l'J.rVQC feechnc.., ~n the sD.me b oll , in t wo cnscs. The­

s e car:c3 ::lrc, 11-.;wovc r, v:=:ry cxcc:ptional . 

'.'/hen the ir~est l tion i s hit:.:h , damaces c~n ~)O v ery seve­

ro with l osses of 50 % or much more . .d,s a mntt<::·r of fact v1e have 

obs~..rvcr~. c;.:rdcns on the Z::tmbczi l''Jl:J.:s, clurint; Q YG3.r of floods , 

vJhcrc.. l : coul :..~ not flnC. c.:t sin£:1c 'b.Jll th -Jt W8.S n ot nt t . .J. cl;:-:~..1 or d<J.- . 

m::t.:._· ..:~ c. by the Rc~· C. Bollworm. Fortunately the; se cas.: s c.:trc vr...ry ex­

CGJ.Jtional Qnd the avernc;e infestat1on is much lc.~wc'r . 

3) - Host Pl:::mt s - D. c :J.St'J.!\CU f ·: . ·.s on all cu l t i V:J.te c1 

V::tric tios of c otton w:i1ich const1 tute by f t'!r t he m;:.'st ir:1~: ort':U1t , 

ancl uhwst Exclusi vc, f codstuff of' the: Rod Bollworm . I n MOQ31':1bi ­

q_uc it f e e ds Jlso on on-· s~K' cic c of Clc:nfur:csin , viz., Cicm.fu~o­

siD hildob:candtii Gurk.::> , which occurs in f:::.ir 1Tt~J1x rs i n o. reei on 

q_uitc: nc- ~r Lourcngo L.:lrrruc s, lx· t wc:en t ho UD~jcluzi VnllE:- :mel ~.1o­

nntn, nncl n.lso na:-.lr the Z ·:1nlx ~i :.1vuth . The other ~1 t cr~J:l ti ve host-
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-:;)l:~nt i :: \JilC. c ot ton which in this terri t ory is Gossy:;_)ium hGr­

bac~ V[.lr. ::lfricar.ur., s~c: occurs in a ll Southern HOQ .'J.Dbiq_ue , up to 

tho S ~Jvo Rive r, o.nd in tho Tct::· c"'..istrict . 

D. c .1.stn:neo. h.:w o. 12·} l · .:>Gn report -: c.1 t .:; f 2c cl :m Hitiscus 

c .'J.lycinu:> (P . ..trs(:;n, 1927) , Cienfuccsi:::t Gcrr.J.r c."'..i Haw. (Hutchinson, 

l9 '5G), Eibiscw_, c~1ma.binus (Montcil , 1934) , l::ut n :.nG of these cu­

c:;c s b-:1vc· iJC-cn observed iJl Mog:moiquG • 

. ~) - The Pur~ - ':!hen the- c .::..tcr:)ill.'.lr ,:1-:::o c-·nc~s t o the 

cr·- ·1ITl:..~ it burrtw!s dovr.1 for :..1. short c~i st ;nc e and I:J.J.kc s u SlJlo.ll c ell 

f e r itculf in the c .J.rth. Then it c:xcr cte:s 3. l .'J.:r'c;c qu':lntlty of su­

l i V oJ .J.r ountl it , ::md nftcr\'l':lrc,s it o~_:lns ~ wet- wi:ic h lin-: s the cell 

v::::1lls. ~.7hc:n this is finished. it bc c .)i:JCS v.:.~J still unti l the for­

r.LltL:m of tha :_1upu. The dej_)th of the cocoon ~:.G·low the surf"J.co g oes 
c1 ::.vm ·~.:; 3 en. 

Yle c one n ow t o o. very import ::mt })Oint in the life-cycle 

of tllc. Rlt~ DollvJom: the duration of t.i1e. J,~1J.:: 11 st:::t~c:;_ . This is 
rcu:::tr k:A.bly cl~;:;tic ·-md c .. :-:n L:!.st fron tw·J r! .... ·•-·:::s t D 'J.lmJst o. year , 

unt-'l_c:r l~b..)r.~ t..-;ri :J.l concli tions . In no.turG trJc sa!!lCJ s::rt of phcno­

DOlltu. t .--.l:c·s :pl .1co -:tn~. we Qro therGforc: f :lCc:d with u c :~sc of coe:x:is­

t i l t_, shul·t-·tc r i:Jcd l.llC. l cnc-tcrmo d pu] tJ.O, th'lt is , in :.;rc. sonco of 

u typi c :-.tl d iupo.uso . 

The: mo chanisn of this du1.li ty i3 still 'LmYL.:..,l':.·::n . ThG 

problcn h :::u: .. l:"' en stuc.hc:d hy sevcrul authoro but 112 ~-~Gfi~'li t 1. EX­

})lun..;tion h r.Js ·~Jcen found~ 

ThL r c Qr c t w~ !'iltJ.in hype• tho so s put f·Jrn:.:~rC.. t o <:?X:;)Llin th-.::­

so }_)h<:·nomontJ. : in one the:: :::trr.:st is rGG~rl'~t.:c~ .:: s ·~"uc t :J tCDJ!orary 

obscncc of th:· f --:1 c tors or hv:r'l:l~nc-s nGccsstJ.ry t o r,;air:t ·1.in ::;r 'Jwth; 

in the. :>thcr, e r owth is thGucht t o oc= inhibit ed by sumc cl•cmicol 

c olJ.Gtltucnt tJ.ccuraul.:J.tinc in the bo·dy. 
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Th..:· first hy~:.<;th..: s i s h J s 1::-G 1211. ::_. r _ v.: -~ in th(_ c ::. sc ·_ f s 8 -

,-~c inc<cts (..: . c . :frL:~niu~ - HcEi::_:. ) . 

r_::h,: s c c : n c: hy- :.;the:sis is ..::::;~; .::ci;.lly ~~U<2 t-' ...,n i .~c-~ -.~t: ­

v..:-1 ·.:.. -_ 1:~~ ~{·)u~: ;-u·-~ vir: · :ccc:rf!s .::L~.~-,'3u.::c 11 -}s ~kin.~ .:; f ~~'-V'-l : ::;.ncn­

t· ... l .J: :t::...,_-vl- (:lsth.:.lL'.: L:.- si~) nhlch :·ccu rs cyclic.-lly -:!ft .: :r '} nur.l­

ttr ·f ctlv~ ccncr~t1 ·· ns Jn~ r~ s~lts fr. m an 1nt ~~ic :t1·n cf the 

ti s:::r~.: .s : _ ~· -~ surcl1:1r_:-c :-f c:x:cr.:t ::: ry ~. r>~ucts ':Jhich r::~y ~E:· t r "lnS­

T:itt ~--~ :t.· .._ _'l.l .. n.: ccn..: r ·::tl.-'11. t::; th~ nt:-:d . It is su:::· ·~s E •1. th::::t t h i s 

lnt.::-:•_c:: tL~1 "'.is ~ ::_-- :~:.:-Jrs -~ttrinL: c. ::.r .:- l..;n.:_·..:"~ rcst1nc st .:cc ~t l:.;v'! 

tc:,:::'- :.: -.1.-.: i."-S (-::ttLc..rLi".;::_J..-r::is) ,~urin::· ':'~.ich r.; ..:-t .~:.::-ll GU i s uuch r c::--

(ucc (~ ':.:~:.21..: c::ccr .... ti ·.:n ::_ r .J c...:e:: c~s" . 

l"C 1.' :.:!1 }·.ly::_· :th..: s::: S . 

Ir: t h.:.. c.:~ s:: 
__ .., 

• ..L -)l ..... ,.,r ~--'"'l. c c - s t"n,.. .., 
....r.J4 _..JJ.,..,o '-' :. _ ..,'" -1 , _ _. .. , Jlth..:u_:h ~·1...- ·"'..c:-fini-

l)..:~;::c:::;:n ~:~n , .. l\~itci::.cll (1J:S) :~(TJ,:mst r ~t.:: .~_ t :1 "i t t·:...: fJr­

r:-tl : _:!. .L •
1_ ·n ., t -~ r :- :'.. ~m~:- Jc •.::::1s ~1':~t .J.ff..:ct: ~ ~-:r tL: .. t"-:-.:--.. :.r:}t-:. . .lr.::-

_1~ :~: .. l · .. -~ 1 __ (_ c _l:~1t1 •. ns L J. the s:.:il :u rin._: th: :_ r ..: - :..u:_.<L ::.t..:::_:·:.,tl.1.4t 

i s , tb...: '- j_'..:... -~ .. -~ in ,.1hicr1 t1 - ~ .. .l .... l .Jrv1.:: 1rc i n th~ ~ ~il c :nstr~ct1~~ 

t~:· . .:.. C\..lL ~:T:L '- l."' ·'· ~.. ..: :._.u~ .. :~tion . 

It is the r efore nac~ssJry t o g~ t: ck t ~ the l~rv2l st~­

::c.. ln -th..: GC"Jrc~· - f : r f .'J.ct:.:rs in :ucin:-:; th..:: f ·.Jr r;::1ticn .. :f the- l~·ng 

t .:: r: .l: ·~1_ :_ 1..1.:._ .'J.C· .-

Th(·SC f :10t ::.rs C'-ln 1 . ..: c:ld.z.rnal, such .-~ s temJEr ·J.tur~:; , bu.­

mi ~"'.l t y ~~1:"'. f >J·.":. r.;u:_: ~)ly 1 '": r i ntc r n:ll , S'.lCll :JS GC·llE: t ic :m;:: S:"':l::rtic 

fact ors . 
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Sr: far, ncmc ':·f tho.3c: fact crs in itself h~s "Jec.n suffi­

clc·nt -'..;.) cxplo.in the :;_1hcn JDGnur:I thor~"Juehly , nnd the r;cnero.l trend 

i s t c ;~cco~.:t th :.t diOJ?8.UG..:: is du.: t~ ':l combin~tion Jf .'l.ll _f then 

,:·1., , ~~t l:·aGt , S 2~:1Q of t.l1CL1 octil'lG inCteponc1c..ntly . . 

:But whatever the CQuscs .urc- tbt:: fact itself is of extr e ­

mer i1!1~.lortanco, -':l.S the l one tcrr.w cl iJUpue arc the .:·nly m::::ms by 
which, .:1 t lcust in r.:ic c;;ar.!lJiquc , R.:::·cl Bollwca·n· roe ct :ltli ;:;hcs its po­

:"'ul ::~t i -::n :. in th-.: cotton fic:ll1s , from SG..lS:Jn to S(ctson. 

In fact, in this tc·rrit ory, there: is no c ·:,tt :Jn plunt in 

th.: IJuil fr ::m ... ~ucust t c !Jovc=ntc:r , 3.nd the first S1U.:lrc s ·Jnly ap­

:QG.3r in l ::lt.J J.::mutJ.ry or Ft:O·bru .. Jry . Thc..reforc only lone; tcroed pu­

.,.,a<- c :-:n ,_ivc- r1cc to the 1:1oth :::, th~t appoar i n e;r.::.:1t mz.:t;rs with 

the· f1rst Sll.Uurt. s . 

BG .lring this f ··, ct in mind , ::tnd wishing t o w..:tintain the 

~)o :::mL::t~.o:n .) f Rc ·2 B'Jllworm ns l O':J as pcssi blc , the: ·Jnly way t c 

.:..!Cl·icvo it t o .'J. c crto.in GJctcnt i:::, t o c'J.t clmvn its f cr.d su:;;.>ply: thc­

rL f:.J r c .'J. cle·dil :t:.:·ri::;d or cl·:) s..:·d season was est::thlis'~cd , s ·:.- th:~t 

t he nu.: 1D0r :·f onnu:Jl [~..:·n.:: r·J tlons ·nus cut down t o fc.. ur in~3te.J."1 _)f 

th.:: :;)O >:.Lnblc fi v c:: th?tt vJc hz..l vc observed. 

l:XL winc , 8n tJ1o oth .::r hand, th."J:t l:~te in the 2eason, 

when t~1o vJo.J.thcr is q_uitc c old 3.nd. the lJ ~) lls ~re ~lmost :-r::J.ture , 

the l1crccnt"Jce of lonc;-tc.rrne c~ pup a<::· is f .1r hichc·r th:1t !t the btS ­

cinnin.:; ( 1;:hen alr:10st all vup:te nre sh')rt-tcrocd) , w~:. c ·:..mc. t o the 

c :.mclusi\m th:1t the S80ncr c otton vg.1s U:JroQtc d th<. :i:'ew·..: r Lme- tc·r­

mcc .LYLl~i;J:.:· wore f otm d Jnc.: the. rcforc f ewer i :r1 ~i vidu 1ls \J:.o.J.l cl_ 2ppc .J.r 

at the L~giru~in[ of the n0xt season. 

~\ s the fifth t::.:·n-: r ':ltion :l:i_):i.JC:..J.rs t·y th.:? c..n(:. of' . .t'.ULUGt or 

So:,) tcmbc:r ( 'JS J'Lsc=rvod nE<l r T;Iil::mc;c in 1950) we ost':l1.Jlisl12(1 thot 

ull c ott on ohoul :.::. be Uj_)r Dotc: c:. "Ly the 31st of July , c-liminZl.tine; 
th-:~s ·t:hiG -.~.::ncr·.1t i . .:;n nl to:ccthc:r . 

·~ - ~ 
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But the fourth :..:;cm.' r:JtlQn, cle:rivcd from c t.,e;s l::lid in la­

te J'une .::•l" July , can be y :l.rtly avoic1c:d, as the lif::- cycle of our 

VJ.:cictl -. s '1ll.JV\!!!I c otton t o lj c m,J.tu.rc bcf·.:.rc that c1:J.te . F:J.rmers 

w.rc t her e f ore strongly odviscc.l t G uproot th ..: :Jl<3.nts o.s s ::)on as tho 

fi ~.:r(.. h :.:w been picked o.n~L never t o wui t for the final c1att? to do 

sc . 

By elimiL.r.ltine; thus as many. co.rryine;- ovcr :JU)~E as pos­

silJlo we try to El::nnto.in the :1opul .<J.ti on of Rc.d Bollworn nt o. low 

leve l . 

5) - Jhc· .Adult - The c:mere;ence of the m.jth t:J.kos :place 

in . :::~u1 · 'C 1thcr or after rnin, o.nd it is remnrk:Jblc h o·N the moth 

ton J s t o c-Tl!.::· r c .:· nt the SQL'.G tiw:;, ac'-;ut the- d.'ltc: cf a :;?j):>Qranco of 

t~1c first srt_unre:3, th.':lt is , 'lt the ..:.n d of J:muur-y or Pc. bru~ry. The 

:pc:rl :.)(~ of cJ:~crcc::o.lce cxtc-n c1s over o.l:.:out fi v c months , with ·'l very 

}_)l _' Jn ounc ... J L (1.ccrc::J.GO in m;u,b.:· r s t ::;wards the Gnd, c c rto.inly C.uc t o 

the v e ry hiJJ. l.)c rc :-nt ·:!GC of l unc -tcrrncd :PUli D.G f c.n::1ul a t t .tJ. •. t time . 

~~ftcr l oavinc the {lrou:..'ld the moth as ·'l rule:· sits on the 

nc.J.r G::.,t :;)l :mt , S ')tK tir,:;cs ~'n wc·c cls , w:1-: rc cccs hJ.vc l· c. cn fou..YJ.c~ . In 

n ost c ·-.. . .,c:: , h owever, they l YJk f 0r c! cotton phmt to s it on . 

E:_:c-layin.: t.3kc ::; pl:Jce f :·r nn hour Qr twv :J.i't:-r zu..'Ylsc:t , 

a.nrl t:li :3 ;-~~.J s en for seven to t en succe ssi v _. nicht s . :S-:1ch nicht 

f ourty t o fi.ft~ Gf.G S 'J rc- Jajd und , under l3bor.J.t ori.tl c ·Jn<li ti ~ms , 

a m:rxinw:1 :_; f 476 escs lni•1 l;y )nc moth durinc; nin...: "l "1,YS hJfl 1ic E·n 

r~..,·c orced . 

~Uter lf-tyine i t o .::gc;s ths lTl'J th settles t o r cct nnc1 it 

mny rcm::nn on the: c rJtton ~~l :.mt , whe-re: it hides itself -:;n the- fo-

1L1:..:;c.: , or it can b ·..: f nuncl :....ittinc en c r ass or :.Jn n s=."r1W :.··~s~1es . 

The first c :.1s<.. is the: mQst usu~l on e. . The posi tivn :··f thL- wines 

iG vc.ry ·i:y1nccl , ··;hc:n :.:t rt s t , l: c· ln.:_; 1.'old~d t le;ht nc.::.inst the bo­

Ll,y, '.'ll th the d.c rs:J.l :nurcins t.:.mchint:;. 
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It •.TJ.S th~u::ht f ; r .'J. l c:t;.:; tim.: , :m:~ until very r ecently, 

t~1:t t~~.: ~Ji· .::. :r.:-· . si~ :-,::: t h c::ul ·~ n ·-t fly :.v.:r .-:\ - ~~i ~:.:t ::nc .: r:- f fiv.:: 'h1i ­

l ..:r.: , -r ., rcJ..~:..fc J t·::~tl ·~n ~·ur:.."·.! Scs . It :.:ts t~::: u~ht th.:: rcl ;r~ th:::: t :::\ 

:.clt ~·- .. ~ i-;-c 7'.1il:..:- s ·· f uncul ti v-.lt .:::- r. c :.l.J_ntr~; .... ul'2 ::.: cn.mch t·.:- :.,;r ·: -

f ~·l" t:~ ... u ···1-tr :-l ·::L ~tc -~ =: :~ll"H8rn :mel i:1. wl:.lch ··zc tc~ .. l.: ::;,.:.rt .i3 onE: 

:. :f t:· .. ~ r . .:..·t ::l{~U.::..c l"'C:_.rc.:-::-_nt <J.ti\T'C3 , tl'llS :._·r···tlC1 \!::':0 ~l . .:. cussc:~ in 

c c::.!.l::t ... ctl :.1 -_, it~::. t~c 1 . .:: .~~ ~ .. ~· 1h. :, r!1 ::Jsitl~n in the L ··,· .. .::r Shire V.Jl-

1<· , ·.·.;._ . .:.."c :.-LlU2l inf:.:st -~ti:.;n:: i:V..:nt u~ t ~:-:nc :n;m··~r...., :;: ...... r c Lnt , 

:G!'lL..lis~·l :~:1. ·, i' ::1·tu~uc .:;;:; tE- chllici -:::1s . .::.:_:rGe; -~- t ~1..::.1 t ; c · rry 

::.;:nc- ..::::._·:rL '""nt; :::n th~ ,u~.- jcct, nhich c ;::r~ ·:.c. sh:.:: rt1y 2 . .:~cri~ ... - -~ .:::s 

:?·;11 ··· :s: 

· :it:l cc:r:.tr.:. .1t 1: ~:t·:ri.'l£...::: -=ll'l.-~ '·i t~J.in "J r:: ·,.ius 2f five: milE. s 

( L :c 1·-,_ ·.:L-~ · t~ ·. ~ :r·.: f : rc :i?':-rttl.~_:uc- s c tc rri t .. ry) , D.') c :;t t ·.n :. 1 ~:0..t , cul­

tlv .. t ::. ~ :..· ·:ll - , · . ~uL~, ~ l e ft -~u~rin;.":: .'3 v?rl --. 1-.. ::.c "J:-J ·:.n. ~J ·i~;-~l .... n~-n-

t · .r2 ~ ::; :.-.~ ..: 1 c. '.i .. 1 fJ.c 1 .::; -. ·l:.l " :~ ·:: ~~·1 - :nt .: ~,- i n ~1:n-- c · ·t t ;:.,n ""rc .:;_c , : t 
'~lf~ .... :.:-_,.:.t -' lst ·::1c::fJ 9 t J f~_:·J.~'. .l• J.: }·~··;·; f::tr c _·u1 : tbc ;·:: J t h fl;J7 , in 

c ·:.:..:.: -t •• .:. ·flv::. :·._ ll=~- r ·:!·:i128 · r v·::. ·.~ -t'.i · c t :r, s~:-~:rt ., "lst-~nc<: . 

in-. :_·:..·: .. c tt :·n · :t·.:..: t · .. -j1ty ·f ive·, ll- 8 t ·: t:.~.. j_1.-·rth , t .::'-' "'l<o Cho-

1:·-, :.:,!_ __ • ·.::...~_ ·:1 .: __ <~-~ ~.: 11-:: rn l i:.f- ::> t .i:J. ;n . 

It i:_, __ :c .~r.:. ~ 9 t}-ms , t l1 t -t ~·~..: n t} L c ·:m fl~· ~ t l c :::t t '. :-.:n­

t:~ ~·:·r:: -r.al... :..) l :.'l lt :; :.. :::J.:..~_l.,_ ~ ::_ l :J.f:.: Et ·.tl ·:1 fll .::;.1t . 

C) - ~:·:!-_1-.._j_.ic·-~~l..-~~:.~lt~ :.. ~ - :r _. :._· .:::r:(':,r i:.:s h~v: ~~<:en 1 un .:'. 

c r:.. t: ~.'- .::·. ~ : s , 1::--l'V .. c. :·r - .,_,..__. ·; ·:: ; f :Jl· ·--: r -:; ·.:·sis . 
~~-- .-~-----
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lalJ:Jr::;tory soma onts cat beth l::trvue onc1 lJU:i)':tC l:Ej)t in :::;loss jo.rs . 

In lbtur:~, however, as the. lorV.'J.O Sj_)end th.:·ir lives vvi thin the 
boll , ::mt o h3.VG ve:ry lit tlc op).Jrtuni ty to ottock then. ~·~ s fo.r us 

the= pu:Jnc arc c oncerned, o certoin o.mount of c ontrCJl mi~._nt be at­

tained "'Jy :::1nt s , D.t least (lurln:S the period in which the· l .r ... rvo.e are 

:::mildinc their oo.rthen cell, lyinc; thc·rcfore un~r0tcctcd. 

Yc. t, whether it is :tdve rse c·nvi ronr:1cntnl con2itions, or 

s en:? mJlGJ.r)wn p::.1rosi te s or :._;rodntors , or some unkn:.:>wn .1isc-Qsc., the 

fnct is thJt tho ere at mn.j ~"Jri ty of the Red B0ll',T.Jrm inc1i vi ,~~ua.ls 

1;ro c~. cmnually do not survi vr:: , t he po:Julntions bcinc kc:Dt (lCl':m ut 

their n ormrJ.l level. 



B) THE SPINY OR SPOTTED BOLL .. 70RI.1 

The ccnu s E::l.ri.Js is ;~fric-:1n but s onc Cif its c:-c cics oc ­

cur in Asia , 1~ustr~lnsi~ ns well us Southern Euro:;.,:c . In Iv1ognmbi­
quc .::m d , I think , in n ost t c r ri t eric s of this c -.mtine:r1t tvL spe­

cies occur: Euri r.lS insuluno , J3oisd. --:nd ErJ.rins ~~ipL~ .:a., Wnlk. 

The:: SlJiny or S:i_;ottcc1. Bol lworm i ·- uni vcrs:1lly bl<'vvn a s 

one of t he worst cnc::nic:s 0f c ottcn , :.)ut in Mogn1·.1~ill_UL. , ::'rcl:·~bly 

due t c· its wide r.:mL;c of wilcl ::mel cultiv:Jtc:d h.) stc , i ts ot . .ttus as 

a c ott:--.n :;_:;c;:;t lS f nr less inport-:nt th:m th..it c:t' the Rc- c'. Bollworu. 

HcHevcx-, it still constitut e s one of the r:. ·::l.in cncui~...;:; ...;l. c uttvn 

in thil:l t e-rri t ory , c ovcrin_; nll thG :t2Ci·-~ns of cott :m .:1nJ infl ict ­

inc se-ve r c d<.ln:J.c..: s t :J the.· rlTIJm::tl pr : duct i ons. 

The two l oc.::Jl C:i_>C ci.:· s :1rc v e ry r.mch alil:c :.:vth in thc:: i r 

IJ.or ::_;holoc;y nnd 1:;i ol ~ry , :tnd :"Jr c often mixE:·•~ t oL::;c thc·r . Sune cons­

t~nt chnr;Jctcrs, h o-:JC vc·r, 'lllow the sc:c:Jr ation of the t vv"' sJ..·ccies. 

·.7e sh::lll ··~c z:tl tb:: ref •1r G· with some: :.f these r.1 Jr:;;>hol oc;i ­

C{.ll chnr.:tctcrs '1nc'. c i v J ::m occount of th2ir cevcrup}:'ic .~l ·: istri ~~u­
ti en· • . 

~) - · Synonyp_l · - The Vtl.rioti on in c .Jl 0ur ·)f th"'· wines 

hoc C~!usc(~ SGVG·r:J.l nuthors to c i v:::· this s:;_:.:: c::Lt: s r.13.ny ='iffc:cer..t na­
me: s , such .:ts : 

T0rtri~ insulnnn BoisQ. 

l 
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Eario s snara13di~ Zcll . 
Earius fr~m·~osanu ',VD;;: . 

Ec,ri:::J. s sinillinn ';ilk . 

E:::J.rins ch l orion Th~br. 

Enri:J.s c ossypii Frun. 

Enrius 3ntho~hilunn Snell . 

Earias tristricosa Butl . 

Euriss corsivit t~ Stund • 

. .t\c 'Jntin xnnthophiln Hll: . 

b) - Geoi3rnphical ])istril::ution - ~·~ccor~linc to ',Villcoks 

(1937) , E . insul nnu is ·;r .Jbably inc~iccn:::ms t o Ecy:i.:.t, but nJ fur-- -
ther eviclcncc h:1 s 1::een f ound t o c OYl....firm the.; f .:J.Ct . E . i nsulana , 

h owe ver , is a very widc-sJread. s :,::ccies ns it is f ounc:. in Southe rn 

Eurc~2 , ~frica nnd Asia. 

In Eur .:>po its ~) ccurrance hns b:en s i iJl.'3.lL·d fr.)T:1 S:;_H~in , 

Southe r n I t:J.l y , Sicily on c1. Cre t e . In -'l si3. it 11'::> ' ·,.:: e:n l '0J ortod 

frora tho Ncor Enst , Indi o. , Burma, Siam, In..:bchin·- , For· ! .lSU, Bor­

n e.:· :::1nd the Phili:rpi ncs . In "'ifric:::t it occ1x·~ ... in Ec;ypt, t he- r est 

of North Afri c :::t, French Eq_uatorinl ~lfric :J , Wast -"1fric-:J., SuC.an, So­

mc.tli l nnc1, :8ri trcn , U:._::::1nda , Tun::_,unyikn , Southern Rhoc:.c sio. , Nyasn­
l ::mc1, S:mth ~~fricn nn1~. }flc.·c; :J.T:11:: iq_1..w . .~ cc ordine; t o ·.'!illc ::>k s ( 1937) 
t his s :;_JcciG s does not occur nc1turully in the ~~r.1 • .: ric2.s ~ ,ut it was 

ncc l-:lentally i ntr x1ucc·c1 t o Rio clc J .::tn-:iro in 1883. 

c ) - The Etsc ( fig . ll ancl_ 12) - The E·ccs :J.rc v ::ry 1:;eau­

tiful, hnvc a ~i:Jn0t~ r cf 0. 5 mn , are s~hercid in sll J~c o.nd sliGht­

ly fL:tttcn c·d at the l).:-lc s , with l onc i tudin:J.l scul::Jturc's , from po-

12 to :_;c l·c·. Thc·y c ::m 1:·c- ::usily c~iffcrcnti :\te e~ fror.1 t h ::is c- of the: 

Rc·d Bollworr.1 , on QCc cn .. mt of u s ort of crovm th: ~ t l.' :X:i s t .s .J.t their 

su~) C rlrJr :;_;ole . Just ~Jefore h :3.tchinc; , the cmt ry o c on tc seen 

thr ... m.:)l the ece- shell . 
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\'fuen L:tid, the e~c is :)rie;ht turquoise in c .Jlour , lJe i nc; 

v .... x·~r C· •i.l.-:~)icuouB on the ~'Jl3.nt . L::ttc-r , they bcc .. nc_. whi tish-c;reen 

~nc: s:imJ ::1 ve:ry chl:lr::wtcristic brovm rinc just l::olow t:!K cr.)Wn, 

Fin.J.lly ' shcrtly bef ore the youn~ ll:lrVD.E h::ttch ::mt ' th: aecs l:;e­

C 0 ii!.C (,usky t o L2:.ccyish nnd very cl.ifficul t t ;) see !)n th.: :;;>lnnt . 

Q) - The Lur~ - Tho s nall lnr vae , Dlme ~iatcly after 

h.":.ttchint ~ (fie . 13), t1aasurc c'lbcut l.O rJn , nn.:1. t heir crcunc1 colour 

i s vcr,,' li.:)lt ye:llow, :llnost whi ta . The he ':lc1 is v.:: .. ry V:Jlurainous 

in :r·c· L :t le:n t:; the b:J G.y , ::mC. is ".: ric-l1t l·ll:lck . Th::: thor 3.cic pl ate , 

in the :.,;r on •:: t1J..D , is brovvn nnc1 S..:Dicirculor , with th.:: 'L;J. SE. t O'I,l::trJs 

tl1u 1K';1t: . The- annl ::_-:l::Jtc is dnrker , svJ:>triancul:lr in .::;h:lJ!<? and 

h tJU l .:;nc. ,::J.::1ck setne , i n serte d in tubcrcul.:tc . Sct ::;c al s o oc cur 

in .:1ll l: ·;c~y s c c,ncnts . 

~\t th..::- cnc. Of the first phase 1 the- l:;.;ll \VQl"'ra iS nbout 2 

r.1r.1 l JYJ • Tho 1Jody is l"~::tllid or yellowish and Eli BtcnlnG. 

§oc :- n,; .. _rnstar - 1\t th:- ;:Jec;inninc: of the .::;e: c ·.m :~ stnce the 

lorv.'J.c ucnstt.rc :J1.;::mt 2 . 5 mm . The.• ho-:.·:.1 anc..~ ".:;ody ::;1~tc.3 :::tre blo.ck 

o.n:.::. l o:..1:: J C.·lishc·-:1 . Tho hnirs arc :._)uler thc:n in t h( first in3to.r . 

Durin::_: this st.:t -:lium o n umt.: r 0f :;r .)vm. m:::r k irl[_s .":ll)pear 

i n th'~ '! ;o·-~~r sc:::,:Jcnts, C:Ji:)C ci.:::tlly in tho sc con.::~ on:~ thirc1 thor a cic , 

o~1C. i n the occ:mL:. , thir c.~ an:~ fifth :.ll:<lot!lin31 ,_mcs . 

The .:r:Junc~ c ol:Jur is still whi ti ~.::l t or : .... 1l c. y e llow. At 

t h::: c_1.,_ of thio inst·1r the l :lrV:Jc me osurc: betwe en 4 nr.· .:::mc1 5 nrrn . 

Thirc::. Instor - The· l:1rv.::tc monsurc now fro1.1 5 n1111 to 6 mm 

in l cmc:th. ~-'1t hi::> st .":J~:- , the fle shy s:..:·inc:-likc tr~_tc rc1-"'..1Jc 9 with 

.J. sct1. inscrt CJ:.1 , 1-c· c:Jme ve ry c ons:)icuous, as::;c: ci:Jlly on the tho­

r.J.cic s.:?c;:-:Kllt s . Thj_s is 1 ch~r:::Jctcristi c f a ,::!hu·c of this toll worm .. 
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The tu:)Crculao .1rc d0rs::1lly p l:"lced en tho thor:--tcic and 

first . .l :~·:~.c:JinCll so@ncnts, wherca.s on the other o.1.J c~.::;uinn1 ccr::ments 

they ~~o ~orso-lntorally Dlac£d. 

The h c· o.d ho.s tw.J l::lrr·c chitinous 1~1 "lCk }.)1 Jt c s in the- cc­

j)h'l.lic rc ;_;{d'n; ~~·U.t the fr .:.·ns r eel ')n is trovm. The thcr-J.cic shiel(~ 

is n ow also br own, except at its po ster ior no.rein an~ far 3 tro.ns­
ve rs:: line s.t its centre , which are d.3rkEr. The anal pl1te is 

sti].l bl :::tcl: . 

On the nincth q'!:Jd:::n:Iino.l see;ocnt , .:tnd :::;v .. r ~h:: TitG(,ian c~or­
sal line , 3. snall tri::mc;uL'lr shiGld cnn be seem, ··Ji t h it r.J base o.t 

th:· ;ost Gr ior ·ina rt.sin of thG SC[;.1TICnt . The c J l ourinL i c nvw pale:. t o 

ivory with n li[jlt r eddish l.:; r own o.nd denser ~r:as of rc-C:.ish t rown 

forrnin~ a distlnct pattern. T.:>vr':lrds the .::nd ::)f t h is s t ,lc;e nn oran ­

i...:C col ourati on ~~eve l ops .J.t the b·1sc of the tul:c r cu l..lc· . ~\t thE Gnd 

of the st 1dium t he l:::trv:::c r:1co.s1.:trc· o.t ::mt 8 rnm in l cnt._;th . 

Fourth Inst·1.r - .L; t the l.:;ec;inr:inc; :)f thi.J st ·.1c: thc: l:lr­

V D.2 r.w a. sure ab.:)ut 9 mn i n lc·n(3th. Durinc this s t .::Hhun n~; strikinG 

ch:mc:Gs talw place but t1:..: l'J..::trkine s .-:tlrG':ldy clescrl"..:.c •.l ;;oc ome more 

c cns:._;icuous . 

The po.lG trans verse ~::; .·:md nt the f r ::mt of tho:· he· ~c~ l:..oco ­

mc:s n~or ..; r:urkod. Tho thor ::1cic :._;l ::ttG l~ ::c:)p·_;..; ~) 1 ler l::,ut !!OW the p .:.:s­

tarlor mor cin shows n o ·~.t~rkcr c ol our.3.tion . The mG c~Lu1 tr·msvt::·rsal 
c1:3.r1~c r line ::_)ersists. The ano.l ~'lt:ltG l:::e c Jmc3 ,]1::.-u l csf3 (lensGly 

cclourG :l . The: rod.:l.ish- t r ,-;wn c ol ourinc turns n :·w int . .) :1 ~mrplish­

- 'brown. Thc'r2 l S , h owcv<::r, •.lt thi s stadi um o. fo.irly :-.: .c.:>nounceU. 

V<-!rL;tinn in tint of tho cc l ourinr,. ~·l t thG end of t Le: s t::t,SG the 

1 '.lrV.J.C: !.lC:l.Sure a l:out 10 r:im i n lcnc:th. 

J!'ifth Inst:J.r - .. it the tGL?;i nninG :.f t h is s t :-.lcc the lo.rvn 

r:IccJ.:.urc::s a tout 12 mm in l cnsth (fie. 14) :..nc~ is quit e:: t r1ick in 

frcnt an '1. ta~x rinc vost c·ri (lrly . Thcr u is li ttlc ch 1ncc in :::tppc:ar-
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once f a llowinc: the f ourth moul t . The c;round col our is )al co r but 

rcu ·-iJ.w i very . 

ThE: he :J.d is cl:~rk ::::r ;wn ,'J.ncl the tronsvcrs::ll i very ,.)::J.ncl 

of the frons shows very well, with its )JSt crlor narcin n ot well 

mo.rke c1. Tho pr Jnotum is now v c ry licht in c ol~mr r.:mr~ h-~lS two i va­

ry transverse l;::mds , each 1!Ji th n b r own line· a t it s .J:lSt.::rior mur­

e in. The :._1ronotum h us nc · tutcr culuc but has tvn bl.-:tck stic;mt-:tta . 

2~11 the other 1 ·x1y s c:u1Knt s curry f our tu"Lc·rculae:: , cnch 

beol'in~; a seta ::-tt the t o:._) . Sometimes the first 'J.l/~cninnl scernent 

c :J.r ri:::s six tub-:rcul nc but this is not very c oHnon. Thc..· tuoE:rcu­

l ue ur c ~_;lnccd in the.. followinG wny: two .:t:c adj .:tccnt t 8 the me ­

c1ior.. (r:.rs<::tl line and the othe r two arc L1t:.:.rally :) lJ.cc cl . Some of 

the tutcrcu l cc.: or e crc..yish- purpl c· , othc;. rs arc- lic;ht in c ol cur , cs­

:._:)C?Ci:::tlly thc·se of tho sec ~ncl and t hird thorac1c s Gcr;c::-ni: s which hn­

vc ycllow-or.::.rr.; ~> b 3.SC: s . Each thoraclc sc~nc::-nt l tJ n f ·,u.r ~:,rcwnish­

- c r cy c:~o-ts; of which t11o nrc ~:l.1.c :::d bctw: an the -~.)rsu-lnt '- rul 

tubc- rct~l.lC: ond the othe r two bctwc:cn the c1J1'Sc;- l3.tL.·r::tl ~nL: the:. l a ":'" 

t c ral tulx·1·culac . E<.lch s~;ot h:J.s a li£)lt- br .)wn b'J.ir ~t its centre , 

... Ul abdomin::tl s.Jgmcnts c::trry alsG· f our '.:-r ·:. •Nnish s ..._)ots , 
wi tr: 3 licht-b rown h:tir i:n the cantrc; the size· of' th.: se S~)ots 

v~rio ,.._, c onsi dcrn.bly, th:::>sc of th-.? sc..c ~md , t hir :: .'J.nc,_ fifth .-~c&,knts 

bo1n._~ th2 Ltrt:;cr . 

The fully c r Jvm fifth inst·Jr lnrv.'l n c:- .JGurc·s U::} t o 16 mm 

in lenGth. The thor ::tc ic 1.:: c,s -'lrc li:J1t b r own. The J.)ccurlul ocs o.r G 
crc.J::1;:,1 ;.:tnd thc1r 11 crcchcts" nr..:.' dis :;_Jo sc d. 1n 'J. --,iG.c :J.rci1 ~ opcnint.;; 

outwar~-~ o . 

a) - The Pu-LJQ ( f ie . 15) - The ~~U:J:J. h:1.:J 9 - 11 rT!!l in 

lcnLth . The Gutlinc of the ht::· :J.~1 , win.:.;s o.nd l_c:G·-' lS licht t r c>wn-. 

; ?. i sh- yell ow, whcrons thnt r) f the thor .. J.X is c:~rkish ~.ir:Jwn. The 
nbcl::nc'n is brovm ::lnd liGhter th':\n th: th·lr nx. 
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Prior t:) tho f ·.'rm.:J.tion 0f the }.)Uj_'J the fully cr ) Wll l3.r­

v:_~ fnrw~ ::t coccsn , ever the :;}hmt or in the scil , with ~J v ery ty­

pical -:::!1-:1_;:::: it locks like n sm;lll to~t with t h e kcc 1 turned up­

w.Jrc~r3 (:l'i~~ · 16), vJi thin which the pu-;;a will L:: f ::> rr.J.c r1. The cocoon 
DC.l:Jm·.: ;-.:; 10 mn t o 13 r.rrn in lcn~:;th :me. its oui:s1C..c is ivory or .:un­
tcr ir c ·.)lour . The insLL· is ulmost white . 

f) - The Ac~ul t ( flt:?; . 17) The moth h:J.s a wint~ S}.Xlll of 

.3.b :,u.t 22 r.u:1 ond is 9 r.Jm in lencth. Its c ol ours :J.rt: v e ry V.Jri~ble 

with the· tine of the yc·.J.r. The·y can be 1:ri::._:ht c rccn, ycllowish­

- :.: ::-:- ,:,wn ::.tn~l the wi nter f(.)rns con 1:c very J:l:::tlG ycllDw, -:thliOSt whi­

te::. The ·raost c onmon type: , howeve r , has the hcJ.d, t !ur:1x ~nd fo ­

rcwi:.1i_S ·.:.:. f ::1 1:.richt pea- t:r.::-cn. The forc - winc;s hav0, .., s .J. rule, 

th:cc. c brownish W'J.VlnL.; lin :: .3 ( suti,'•4r cinol , mcdim ,n . ~ Si..'bmc:.~ian) , 

:n.mnin:·: ncrt)Ss it s width. · Tho h1nU.wincs :JrC' usu.:J.lly vv:i:li tish cr 

[2'C~rir.:;J· , ·.:ith ~ trcwnish r;nrcinal :=:-trcn . The: nbdoncn i..., JLJ ' whi­

t ish ;Jr c;r:·yish, ·1i th 3 br.:.:.wnish r.nrc;inr.:tl .. rca. The ,'J.'..:. C~JtKn is 

also vJhi ti:Jh or r~rcyish. 

UORPHOLOGI c~·~L DET~~IL~ 

1) - L'tbir:d 11'11~) ~ (fie. 18) - Turn..: c~ U.JWor,1s :~nL~ f or­
w-:t::cds wlth thr Gc •J.rticles . The first is subcl~viforn , \'!lth u 

lcn:.~tl:. t:1rc·c. tJ.J-;IC s its t1cximum width. The sc-c::nl~ l S .:rchuc:. , sub­

cyllnC',ric ·1J., t-. .,icc 1:3 1 ' 11L: ·"lS the fir:;t . Tl:.c t lj_i::.'.: i;:; l1 C. su;.~­

cylinr~ric:::ll , ·:a th :1. slicht thickcninc ilt the ti~~ , :'-1~·- s1ic;l',tly 
shorter th·.m thr:. scconc1. 

2) - ':Yine;;s - Th...:> forcwin:::s 3rc subtri. :mcuLu~ ir: shnpe , 

with .:1 ~~ist,"J l ont.::·rlc r ::.Ee,le of .J~:·,;ut 60°. The hinlhJincc hJ.VG a. 
l ...:·nct h sllcht1y infcrlc-r to tht:· t'1. ·1ub lc- of the.. ir r.1t.:l.Xinrmii ~·~L~th . 

:3 ) - Lc D;s - The· tibi:1c: ::>f the first i:Jair (fit:; . 19) huvc--- .. ... 
a 1':lrcc :!y.untcd s :::mr, w1th ,'J. lenc th slic;htly su:;_:c. rl ~Jr tc h :df of 

th.Jt ·'J f the tibi:::tc . T:ho t'trsi 'lre dou1'}1G the 1t-ncth o2 thG ti- · 
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binc. T};.c ti-!::iuc ·Jf the s c c on <.i. ) :Jir hove o };l:!ir 2f' l~n~: narrow 

s,;urs . l:n the T:13lc ·:Jf this s:;_;c ciG s , both femurs unr:L ti bL1c of this 

::;;ui::' sf lcc.J ht::~vc lone; :Jlld :::tbun:"'..ant sc-tQo (fie; . 20) . ThG tar s i 

:::trc sli c> .. tly 1 -Jn cc r th1.n the; ti1jiQG. The third ::~:.:~.ir presents ; 

twc J?<"lir:...; i)i' s:_Jurs in the ti lJio. . T!lrsi or.:: l onc-: r th.'l.n the· t i­

bioc ( fi[_:; . 21) . 

a) - SynonY}ny - .~.a th :.ur.::h the re- is als·.- :.~ r_: r c-::tt V'lri u ­
tiCJn Ul t~1c cc l Jurin....; of the m0th , there· ::rc very f c; synonyms 

:S~rius f uscicilLJ.n.:.t , Snell. 

Enri u s moculon~, Sncll . 

~~ri~s pl~co. , Fcld. 

!; ) - Geocr.::t:;hico.l Distr it,lti :)n - This s;c cics hus a much 
sm:-_l lor ,J.LJtri buti~m !:!11:",_ .3.:!_J)e ors t c be· entirely .i~frlc ;..m. It has 

been r c:y ... rt c·:..~ frorn J.ll~n st :::111 co t t on art..-!lS of this cc:ntincnt , na­

mely fr·Jta th..:· Frtinch Su<.~an , Sie:rr :l Lc :.;nc , Hicc.:ri:::. , GuinL. 1 , Toe;J , 

Bcl.._:,i:~;!. Con<_.,:.. , Ut:;.::tncb , To.nco.nyik:::t, Southern Bhoc:ccin , ;·.~y:J.so.l::!ncl , 

Se;uth ..l.~:£'1'i C :.l :~nd. MOQ3.mbiq_u c- . ...\:;;r;_J.:::,r c-ntl y it c.1ocs nr.:t 0 CClU' in 

Ec,ypt . 

c) - '.i.'hc E:;r: - T~..:: c c.:: of this Sj_x:cics is 3ir,ill.r to 
th-] t ;)f :~ . j_nsuL:ma a.nc1 c ::tl1 ir. n .::; w3.y lJc: cUffcrcnti . t.::d from i t . 

c1_ ) - The L:1rvo. - It i s ve-ry difficul t t c; C::.iffcrcntiatc­

thc l::rv:::tc- ::;f t h e two srlc c ics. Up t ·:J the third st3 (~iur:1 -they ·::tre 

so Slmil;:tr th:Jt we ccu l d :n:) t find cmc true c~istinctivc :f<... "lture . 
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On the f)urth , 1::ut CS}!ccially ~;11 th..: fifth instJr t h e r e 

a:;.~c .3 =Jr. c chffcrcncc s thJ.t can be used us c.:iacn:Jstic ch3.r:·:wtc:rs. 

The -~round colour i c or::mc;e-c:;rc:y or ::J.lmDst crane;~.. , with 

Tho hc:·od is cbrk brovm , with ivory b::mc.:s ne.:~r the si<les 

of the :Jntcnnul- postfr8nta.l sutures Q.."Ylcl :J d·:ml;lc.· ere scc·11t tro11s­

vc rs:- :nnQ, 1 v.:;ry in coL..ur , oc cu:;_--:yinc the ce·n.J.c: '111-'l the. n:;}c:J~. 

The ) r onotum is l i cht ;:,•(.ll~\7 in c0l•mr ::me:. h::.s a. sm:::!ll 

shj_cL~. f:Jn7tcd by two bro·.m t rrm.sv<.:rsc b·J.nds j 2in1n:_: :J t the sides , 

the: Lltcr10r :Jf which is JCCUj)i c d l)y o whit c- tr~n:::vc-rsc: t::mcl. The 

stit_;r::J.·:t·l.y which :::1r6 lJLwk, ore :;)lacc:·C. l .r.ltl:r:tlly e:.n c:. :J.t the mec:t­

in;::; : .:.:·i !lt .Jf the trw brown bnn :~s . 

The second th:::.r·-J.Cic se:coc:nt is v e ry lic:;ht in colour . I t 

h :::Js f ,>Pl ' tu~;c·rcuL.:te , tw.: lJclnC c.lors::tl -:t.'Ylc!. h:J.VlQ.. 'J :'l.lrJ!l ish hai­

rinc ss, the '.J t:uE:: r tw:::: benne:: l.:tcra.lly ~~~lncc.. d on:.=:. with 1 whitish 

htJ.irinc-ss , th::.· h .. .nrs bclnC: shorter than in the c~::>rsal J.:>.~iJ.' . The 

third th:_:.r~cic socr..1cnt i..; :.~ : r l.:cr o.nc, cCJrric s four tul; ·; rculoc si­

miL3.r t .. :. tho st.: of the :Jcc,Jnd :·~nc1 in the sc..r:1o l;Osi tion. Tho bnsc 

o:.L ':1:'...1 thoraclc tubc:r cuLtL is or :.:tTIGL in. cC'lour. 

But it j_s in the a.td.Jmina.l scc,1:1C1ts th:tt ;:.rc: founc.~ '1 V<? ­

ry intc·r.::·stln:_; c.:iffc.rcncc ~x-twc·cm tho tw:) s:;_J.:·cics: whih:· in E . 

insul:.mu ~111 -'1bc.\:·uinal s.:-cr:Knts carry ~1lr13.y , .. , or :::!lr:1ost .'llw2.ys , 

fouJ.' tu·,Jcrcul ·K· :,::c r sc·e,·mont , in E. biJ?l::l~ the i.'irst six a.bdoni­

na.l s.: ,:_;n • .::-:at. s huvc s1:x: s;-in;y tutc.·rcul::e , the sc:vc-ntl:.t c.n:.::. the oichth 

ha.vc only f·;ur, t:K ninefu. hcts six :tCJ.in anc:. the.· tenth h:J.s f . .)ur re­

:1uc cc~ ::me. s . This ch-::1· ·1ctc-r is c.1G f ini tc ly a Cl.':l£..::ll0GtJ.c cnc . 

The: thurocic l c:Gs ::trc bl ac:i.: c:xtern':llly ~:n:1 ::.:rc-yi:h ·-n 

the lEGic~o . Tho )G<.:udolc:·cs .';trc: very sim1l1r t o t:i:!.}Se of :C . insu­

lctno.. 
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c: ) - The Pu::_;a - The ~mpa.e arc: very simil,., r in the two 

:JIJecics , .:lS wc·ll o.. s the c :)c oon hltfuis, in E . biplnc~.:l , is more 

yc.ll :Y::ish :·. 1 co l C>ur . 

f) - The -'·1dul t - The 1:1oth hos a wine sp::m th::;, t co..n va- · 

ry i'r·,".n 20 t <J 25 T.1i 1 ond is 10 nn t o 12 :r1m lone . Tho co lour of the 

hC"1'~ , thor-:1x :mC!. f or owines is VL:.ry vo..ric d with thl' timG of the 

yc-::u· , :J.ll<~ it ro.n_:cs frm:1 ocrncG ous yellow to l richt e rc: cn . In all 

C3.S..:·c t h:: ::.loto.l n:"1.rt_;in of the f cr ..:ow1ncs is wc: ll m:J.rk.:.: ~·~ ·with a 

:L.'Ur~·lH .. i i.- brcwn bo.ncl_ ~lcross the wi;..lth of the wine;. Th is nar::.;innl 

bn~lc'l c f the i.'J rc..,:Jinc ho.. u never ljeen ob served in E . i...1sulx."L-'1. .3.nd 

c:::tn S( rvo , th.:: rcf'or G, QS r.1nother dio.cnostic cho..r:Jctc r . Vary often 

t he f .Jr C"lllC.: s h:::tvc n l:::~r£:;c br ovm spot with nnt,ul:J.r siL~es , :.1ccu­

pyini_ t~T) thirds of the wi clth :.)f th:o ·.'lll1C (fie. 22) . Hence t he 

specific n3.nc . In s ·.)nc uf t110 c~ry SC? -::s on forms, t h r ee t r::msvcrse 

br.J'.'l1 l:!.nc-s ::t):;:;G'1r ::wross th.:: f or cwins s, w1th rnore m.'J.rkc c,_ nne;l es 

tl!Q.tl in :8 . in~ml_'J.!!f!, where tbc lines ·1r e mor e undula.tine than an-
culCJ.r . 

The hindwinc s :Jrc- whitish or :~rcyish in co l our . The 
8.bc::-r.1ell is nls,J wbitish or c:n .:>yish. 

I IOID?HOLOGI C~\1 DET.diL S 

1) - ~::tbi:::tl :x1l pE, - Three :J.rtlclc-s. T~1c:· first i s sulJ­
cylin:}.ric.:.tl , ·.·Ji th ·':l l encth o.bout t hr c:..;. t1111c s its r.:oximu£:1 wir,th. 

The s-: c .-r.C. is cl '1.Vlf:Jrr.1 Hi th a r aunclc d o.nt e ri ar m'u~cin . It has o. 
lGn c th t l1r oc t11.1i.:s its mnximun width, :mel is ·Jl) ..:ut ;:,-.nc thirJ. l an­

c er ·cJt:u~ the J. ir :.t . Tbc- thir.:J. , in the fer:nlc, is su!.::cylinr~ric3.l , 

vn th .1. r :Ju.nC!.G ".. c~ist~l cnr_l and :J.p.Llr ·Jxin a tcly :.1s l Jnc '18 thE first 

(fi .:;. 23) . In th:: nale t hi s art:.cl .::· is vr.:ry sh-.Jrt , c-t:c:-shn:;?e c1 , 

ab ··u t n~-J L:mc: ::ts one: third of the se c -:-m c:., ::Jnc1 i nscrtc !: i n it a t 

the vont£~1 l ·c0 of its di s tal Q~lrter (fie. 24) . 
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2) - lVin'~~ - Th:: f .Jrewincs have o. subtriuncul::tr ·shape 

nne~ :..:tr::; t .. .Lea as l one us wide . The distnl untcrH:r :::mcle measu­

rcs o.b.-:ut 80°. The; hindrnncs huvo o. lcnc;th twice the width. 

3) - Lees - Tho t ibiae of tho first ?air (fie. 25) have 

n thicl-: chart s pur, inserted ut its midc.le . The to.rsi ore twice 

as lon£.:: 'J.S the ti bi 4e T1.d. their first o.rticle is as lone QS the 

fc.'llorJi nc throe toc;othc.-r . 

Tho second :;r3.ir is identical in both sexc· s 'l:ri: this dif­

fcr3 fr ·::· 1 E . insuL:mo. vJh.:- re the lec;s differ -:Ji th trw soxes . The 

. fir st n:ctlclc 0f tho tarsi is sli[..htly shorter tho.n the othcr four 

to~c· t::_ ... :l' (fie . 26) . 

In the third j;l:.:tir the first nrtic le of the tnrsi i s as 

l one 'lS th.:. f :)ll Jwinc thrcc t . .Jcether (fie. 27) . 

III I.JIFE HISTORY OF E;~RL~S SPP . 

; the· se two s~- ccie s c:.f Earias hnvc a vc ry si111l-~r bio­
loc:..;y vn ;:;h-ill c1c~l , from now on, with them t ogether . 

l) - Ovipositiun, Incubation Pcr:'.od nnd HE.!ahi£C• . 

The first S:)iny· B'Jllworm c.cgs nr.:.: found on tho c otton 

pl:.:mt .11.: · .. ut the· Di·1.d.lo 8f January , th..lt is, o. r.10nth or month and. 
hulf ;:;:.fte:r the s owinL: dute s. 

~ t tho ::.t:c;innine;, ~)<:fore the .Q.J_)pe ar·:mce .J f th~ first 

fruitlllf~ ~:-ronchc· s , the ..:ccs urc found at the c.nd of th2 m3.in stalk 

or in sone Df tho new o.n(l tender tr.3JlchGs , nnc1 vc·ry -::ften --n tho 

l eaf ~2tiolr:.''J . 
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'.7i th ~h.:: 3:;;J)G::lr3.noE o:L t he· flower bu::.~ s ::m~1 sm -::.11 bolls 1 

h .J\VGV·-r , -.,/..:. fu1.d thc·n rninly on the pc·C.unclc.s, the b r o.cts of the 

G~··ic ~tl;:.:.;: , the: :·)C Lnls cr .:m the C:)lls thcnselvo s . 

In inscctnrics :ntunc: r cus c:c,cs .3.r c found in o. s inclG flo­

wer buC', or Loll , tut in N3turc only a linited nunl>-·r of OffiS i s 

fcu.'Vl..-~ t c,:;ct hc. r 'Jvc·r t he 3.,rwo pl{.l:ut or c::m, .:::;i vi~e:; the im:;)r..: ssion 

th.~t ~h: mu'th flic·s frmi1 or c:on t o orc.:1.n, or even fruu J.?l r.mt to 

}.)Lmt, i .~; iJ,- l :J.yinc it3 eccs. 

The incu1:'3tion ::_Jc- rio~1 0f the: f..'[.';C VJ.riG s with the time of 

tho y::.. "11'~ tcn~.cr.·:ttur::: bcin:_: o ve ry im;,ort .::mt f u ctor, ~1n(1 is shor ­

t c:I· c~;_,.ri-;1::: the w·trr.1 r.t:Jnths. FrorJ February to ~·~j_)ril ir:c"J..lXJ.tion to.­

l';:cs fr·~I.: tv1o t,.:,:; J . .'our '-~ays but in the. c r c·2.t mQj C)ri ty :Jf c.::ts.::s ra -

e c r ··: o. . i ·t t -:--~,:o s :nly t ··Jo ~lE~Y s . From Muy onw:.J.rds it t cl::c.· s from 

t J.1rcc ·t:J :Ji~-= c.'lo.~r3 ·,__.ut in nost C <J.SGS it to.kE:· s f ive c~o.ys . All the ­

se l'csn.l.ts were.· obto.1nc.c1 tmder l <:tbJrJtori-1.1 c .:mditi 0ns . 

·:.r:;.on h::ttcl1inc is .:ttcut t ;) t .. ·1kc :;)lnc E:- th"' . ccc, lns ·'3. vory 

chnr.JcturL :,tic 0.)~72 .1rnncc , sh·)wi:a;::; the· t r uvrn rinc , :.:tlre:::('..y refcr­

rc·d t o, vc: r ;; (h:3tlnctly. This i..~rown rinc is the· t:m'Lr;y ') s c·cn ·by 

tr ·tn.J}:::l:CC·~cy . Th:· y ~ Ul1C l::trV1.<:. , whcl1 h·J tchinL;, l:. i t~· th:. chorion 

~t !1,_• s:._:::c:L"Jl ~Jl.:wc :.me~ rJr...1kc· a S!;lull h)lc- which the y crw.~1ually cn­

lor~-c· i.•.:,::.-:i l -~ ~:cy C .Jl1 l c·.J.V.:..· tho O£.J.::-shc 11. The :_1r oc E: .J s t .:J.Lu, thir­

ty t o :f .)Urty ninutcs ul t oc;cthc1' 9 inclu:hnc the 1·.::- ctin.c :~c ri ·!(.~S whi­

l e· the· h ole is , ciLlC cnl':lrc;cd. Some 100 t o 200 ecc;s .Jr c L:d1 by 

c.::wh fer;1:.::tlc . 

2) - The l::lrva.~ - .:~ft .::> r h :!tc:1inL n:tE~ :.-c in the· c :..1.sc of 

t he Red 3 ::·" · .1·:-rm , the yJunc l .'J.rv:,:.c sh'.J~V imi7!c:c~i 'ltcly ~ :J·- ri ~Y't of 

e re :J.t ~. ctl v i ty . But ins te.:J.d of l ookinc s tr;Ji t:ht :Yny .J..' :;r th.:·ir 

fir ;::;t ue.:\1 1 .:.1 s in the c ::.so Jf the H.cc~ }.~ollworrn, th..: l·~rv J(~ h:J.ve n 

m.Jrc or lc s .J )rol.JLCCL~ wnndr2r1ne:; ::_Kri .,.;C. ')Vl.· r t he· ~jl:.::..1 t . In fu.ct 

i f J.:j: c ~:. :s :'1r c: l -:ti d. on :J flower bud. or -)n .:1 y oun13 tJll , the lar-
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v ::G .:-:;,1 :~ :tc··-:.•.n.,:-:: ( - .r-ot try tQ n : >::.. their Y:;J.y in ir,~:.: c.- .~i--~t.:: 1y , but 

·.-:or _ .::·. ~, cl" ::;_ i. i .. r .~ c:::-rt.::L'l t1·1 ~c .1n-:.1 s~n:1c tux-:.:; .- 1.:.--:-:n-:~:· n it .m~~ 1 :-:.-·k 

.i1.~·ti::: i::. .::. -.., e: ry i:TI~;ort .'ll1t f .·::;ct in th-..:· lif::: -cycle cf t h <:.­

S!..L•.:r > .;l l. . ·:~ n-.! , :3. G it tu.:cns lt.:J y .~unL l ; rv::1c, i n c .::ntr.:; s t ·;ith 

1:.L1 ~: ~c ';~ th.~ ~Lc:~ :Doll'·Dn:~ , very vo.L1cr'll:lc L) ~;c3 r.i 1: 1..: ..:n .:. .Ji o;:·S, 

:.:· ::1r·~..:,l t :.:- .:-r :;_:rc .. , :t:r : , .1r even t ._; chcmic ,Jl c :J41tr c.·l. 

If ·:1l1·.n tho y :--·vi.:C 1 ·jrv -c h ::!t c:h the. '_~L~nt s c :}rry rL ith.:r 

b .:.'l 1. S n -.:< .. ' i'l ·:· ·(._r :Ju,:'..s , ·L'1~E the~- J.tt ."J.cl': the t~..· ::.I.:Jin::. 1 ~-tE~ jJ~ th .... 

r·>lL- ·.·t ·.).r : f t h:· ;Jr ,:_:nc:1C n, l.·y 2 1tL1c its 1:,::- rist<.:r.l-::·tic tu:lsu.:. . S :J­

:.I.Ctl. _.:::; ·t:~K~- cve:::r ente-r t h e sh:;ot by :~:1Lin:::; - ~ l . .)n :·_·lt1•.(1_inQ1 turL'1Cl, 

v:l1ic~1 o.~,~J. ~. :: .s.:cn full ·:. f c:crc t .:, . :0:_:~_t in :!l.J~-t c ·-,_s;.: s th.::y ·Jnly 

c-:2 ~ th.:: tw.'., nft . r 7/~lich the:· 1 ···ck f :; r :::::1:.: th<..·r t :n.~ . ~··L..:! in the: l :.1r-

~ct ,s ~~on ~c th: ~-l.nt h3G lructi1(r8us t 22ic s th~ l nr­

V~1C c~~ -- . ·:·~·'. i1:1r:~c<i ::ltc rU1i.~ c . .:_ ·1:;lctc ; r- f c r .:·nc.:: f ·Jr th..: 8 <.:., em ·.-: th : y 
oi:-t : cL _.c. '.:t.:l' .. L :·!ud y ~-:un:_ fl '..; ·,r: rs :Jy 1T..::l~:ix'JC .::n :..-rifi c ci ~t th:...ir l.;o-

· -~ 1..:11 f ir 1lly th :- 1
: .:.. 11 ·: 1.}."J:._K·Qr the l ".rV<.l .... sll '~'': . oc1in ::! 

j_) rc-f .:•rc·Lc..:· .1.'-:: r th:. ;.:;c :nc~ :.l t t : c~: them in c·J.l nt-~ c.: ::.; C·i' de vel ~ ~-:..1-.::nt , 

the 1:: Jll.. ... :x-in,·~ c V<:-2.1.tl'~lly she-~ · 

~>~t::- c J.t c r .,!ill --::1' .:. nt .:' r s the boll 1:y <''.i.:_:;_i:i.l:: -:!. h ~·, lc .::t 

it;_: u-~- t....~'i.:r · 1-:1 11 , vll1lc1'2. lG :::;t.:.. . .., :~ily incr0 :-. .:.:.. (1 uai:i l th· l:::.rv-~ 

h __ ;:; 1X.llt 

Th.:: ..::..:crct-:- c .-;.:n Lc s e-en .. .:! t h:.. :-:u~ sidc , ~~ i'tc1 l;:c~~t t . ~.:;.::-tl::: r ';y the 

b r ... _,ct :..; . Ci'h..: r.~-:11 :-ric-s :~; ~ ..:"1-<L 1y tl-'...:.. l~rv::-.:: ._ f the S:_;iny ::-_'t.)lhl·:.~rJ:1 ';-" 
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hnvc c.n irrcc,uL';!r sho.~;r.: . 

'J1ho lorv ,"Jc C·::tt cv:c:rythin;_: within the· l.: l l tut show a 

morlccc:. r:r..:fcrcncc.: f o r the s~cds , cf Ylhich tho .. :y C:lt the i nter i or . 

Thc.v nov0 frcn loculus to loculus, often w1 th:::ut finishln[:; up the 

c ontont ;3 of nny :;,;;::>,::>ticular one . They n ov e teo f r cm one: ~,;c;ll t o 

the .Jth:~r , shJwi:n:::; .:J[:" '::tii~. this ::tm1mla t ory ch::lr!lctc. r so c.1iffcrent 

fror1 t he l:.:JrV.':lC ~')f tho Red Bollworm. This ch::tr octcr is ::r Gsent 

in l,rv~c of a ll staces. 

Two l:3.rvo.c h :::tvc been f~und 
f .:tct i s r,1ost unc :::>mu ::m . If a boll is 

side , tl'lt:: boll will be ~b1ncloncd md 

t c·n :::;13.rt J -; :·!:1n~.: f or 1:::0ro food . 

in the s:m:o ~:;..:.,11 tut 

shed with :l l::trV"::. on 
the 1 ~rV<'l will c linb 

this 

thE: in-
the cot-

The t olls :J.tt~cke:d ;:,y the S:,jiny J3ollvJOrm, c von if n ot 

shcJ , ·:.rliicL hn::.l::'cns quit...:· rarc·ly, arc c .:>m:~lct C? ly lus t f or 2ll pur­

p~scs ~tS t h::1r 111torle>r is ~ r ::wticnlly e aten u· ) or c.~Gstroyed • . 

Th~· clur.'J.tion ·of thG l:J.rval stac1iQ v-::ric s with the: time 

c f the yc::1r an·~:. is scnsi tly sh,Jrtor in the W.'J.roo:r months , tempe­

r:::tturc- :l:i.·:::· ':lrently 1::..:ill£:: n ealn '311 irrll~Jrtnnt f:Jc ·~r)r . 

·."lc f .J u.n ·l th:J.t it C:ln ranco f r om e i s ht c1a.y~ tJ twc::·nty 

c1oys. "~t ttlC bq:;inninc; c)f tlL yc:~r it l:!Gts ~l)out te-n t :...> twelve 

c1::::ys w.i1ilc l:1t-:·r, durin.: the ':Vintcr, it locts fift ..:·en t ;) ci[::hteen 
cl.~·r1 . ~hcE.;.: result~ ncr::· :loll ::..".:.·t 'linccl in the lG.b ,Jrat -Jry . 

3) - H':)st Plantn - E:.~rias s::_:>p . h:lVC a crc ·1t r .:tnc2 of 

h-J 3t :J C: S) C:Ci.:tlly QT:1 :mcst the I.bl V.:tC G·.JG . .ti.TI10n.c;st othc rs 'NG h.:.lVC 

fm.mt..':. thcra in .:tll 3~1 c:cic· s "Jf 9-ussy;,1iun :J.l1L many FI~:i.3c~ (E. E s ­

culcntus, H. cmm:Jti.nus , H. r8so.- sincnsi s) :J.S well :.:!S :-'n t he.:· r;c ­

nu::; .Atut~ (.A . :_Tonc~ifl Jru.rn , '"\ . i n dicum) s.nc1 on tho .:_:c. ... "!us Sida 

( S. 3~1L!£§2) •· E::ri.:ts i nsul£llla hns also lJecn found in Z2D. mays. 



-: 50 :-

Tho bch::1.vicmr .:f the S:Ji:r.w Bollw:::>I'm has n :)t been s t u ­

C.ic 2 f c:r oll these host a excc::._:;t f or ~ltutiLm c:ranc~ifl :>rum , wbe r e 

it "'2.:·h:.lVC: s very nuch in the same woy us in the ccnus Gossypium. 

4) - Tho Pu,)a - The :JU)a c::1n 1Jc f ound in many different 

:;l:1ccD. Pu:·atl O!l r:1~ occm· on thG orcun wher0 the L··rvo hns been 

f e:cchd,: , on ::1. h.:: c:ll thy tell , on the intc rnnl f .:1cc of the.· br:J.c ts :Jf 

the c:;_,ic8.ly:-:, somctlTi1GS on llovcs , on the main st::::m, :m '.Jrunches , 

:::.t the surface of the soil ond e ven on follcn ~).:::trts ':Jf the plant 

wher e the L1rva h·Jd to em feod1nc..;. In Ind.i n , R. D. Mihr~ ( 1935) 

observe d th:Jt pu~:oticn c oulc~ occur untcr the- soi l S1.1TI :1 C- , nt a 

c1o:;_, tl1 of fi vc t c two:nty fi vc con tir:wt.::: r s . 'l'hi s c ' lSC h::.. .J novor 

boon ,)1:;nc- .t.:d in this territ or y but it is very l;"Jro~a~:-1.:_ th,'1t i t 

occv..rG cJ.nit c often '1S one Llocs n :>t s ec many c oc oc:ns in thE f i e l d . 

I n the la1;:Jr .: t ory , on Fc:tri c~lshcs, :;?U;'.lti .;n -Jccurs eve­

r ywhere- l.;-:;_t c 3j_X cially :Jn the fe c:riinc: r:1~1tcri::tl or on the o.ncle fo r­

mod b~· the -:::.n sc: -::1nr1 w-:.lls of the dish . 

T.7hcn t !1e L:trva.t- c f tho fifth inst r..1.r n re full~' c r ')W11 t hey 

l c.:1vc their l r.n:1t f(~c chnc pl:J.cG '.lllC".. h'3Vc Q :--i ir_::r'J.tory j_)r oruj_J-:tl s t ac:::e . 

Th is .. !i r_ rJtic:::.l c :-m !x- s hort cr rcl:ltivoly l one us tho ln.rva n ay co 

fr ::;n ~.':1-:.c- ·::J.unt t~ cm·..;thc-r be f oro ; u:::Q tine . :~c:::tin th<.: .lni.~ulutory 

ch -:tr nctc r of the sc s-::·c ciu s . 

Just 1:JcfJr c :tm:;r.tti ·Jn th~.: l:J.rv 3.C 'te e one slucc::lsh und 

sh.:,v-i 7 l".f'Y' little ::ctl vi ty . The S:;Jinninc :J f tho c oc oJn is vary in­

terest in:: 1-:ut very Jiff'icult t o <~GscritC? . ThG "s ~ka1ot ~;n 11 -,;f the 

1Jc. ,_~t :t.G f irs t '\)uil t £:t11C. ~ttocher1 t o Q sup)ort on the ;)lu.YJ.t or whe­

rc v ~....-r :.:;u :;_') ::tl .Jn -'Jccurs , .:md th~n the wnlls nro Sj_)J.nnccl ::me"~ closed 

.Jv ... r th-~.: l.::rvn wl thin. 

rrhe c1ur ::~ ti ~n of the pu:·o.l st:JL::C? QE;S.in V'.trio S '.Ti th the 

tinE :_:; f i:l1G yea.r . In tho LJ.l.J-:,r ·:.l t ory it r:tner.::· s from sEvon t o twen­

ty four c~::ly::.: . ...it the- b:.-c::inninc of the ye:lr the.- nc th often er.1er-
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cos ~ll' ~Cl' ,~icht :Jr n ine c:.:ws . But in July, f or instm:ce, the pu­

::._:;£J.tion ··x r j_oc.l.. ·;ftc::1 l1.st sixt _·c:n , cie;htocn Jr cvc·n rnor.:· (~eys . 

~:he Si.:: iny Bollworm ll.:J.s only one kind of :;_m:;::te , diapau....; 

so n.._.-...;'-r ;)..: :n o'!Jscrvccl by us or r eported <.:lscwh..:r...:· , in contrast 

v~j_t:il the Ji'.c•t:t Dollw-:.rrJ . The 3.11nu::tl info st .:ti •Jn of th..:· c otton fie lds 
cl.criV': s f r .:n rwr:n.Jl t..,;cn..::r~.:tti::ms thG.t e,o on feocline; on the numerous 

v1il cl 1w::;t >Lmt s, richt throuch the y ea.r. 

5) - Tf.~~ r.:ul t - Th:> 8.c1Ul t is c· sscnti:.1lly un insect with 

nJctnrn:..tl hnbit s , ~..1.1 thou.:,:h some ncths nay be: seen fly in__:: in the cot­

ton ::_;_c:u:.r, fJ.t sunset . Durinc the cl::tY the moth is very seldom seen 

::tnd i"·. ::.·.:.·::wtns hidden und:·r the folio.Gc , on the tr:1.cts ~)f tho epi­

C3ly::.: .:r::.Ll ·::-n tnc· t.r<:mchc::s . Mat ins 0ccurs durinc the: ni .. :;ht but in 

the l :l1:. ~·· 1·1t ury I ha.vc o1~s.:o·rvc::d one c 3.se of COJ;-i.ll.'.ltLJn c~urinc; the 

t~ay . 

z:.:s lnyinc starts at sunset ::tnd coes on f or o. fe·r: hours , 
Vll th i:·-:~:..': accli :Jtc rc::stinr; pc.: r i o(ls st irrq~ulJ.r interv.:tls . The: num­
ber o~:' c.; .. _, ;::, laid by n s:i.nc;le fc,:;~le is v e ry c~ifficult t u bt: a ccu­

rrJ.tL.' lY c ~)lmt.::O. ::ts the e:e;cs urc l nid. sc:_;J.r·Jtely un:1n~n.::tine3 in 
dif1\:·r.::.":t ·;l .'Xr'lts . In the;. l :ar;()ru.tory the· 1 ;<1Xinur.1 nru7ll'-c r .;f eggs 

lo.id. by 0nc• f'C?l:'l:tl c w:.1s 27J..., ::1t :..1. tGn:;urnturc of .:J.b .:mt 26 c'> · C, du­

rinL.~ f:_V.J :JUCCC.JSiV10 nitTI.to . 

R. D. I.Iihra, in India , rG~;orts th::tt E . inr;ul;J.i.L'J. .'J.nrl E . 

fc..1..ti_1, l~JV fr:~:n 400 to tl-50 ug~s 

lnti•.IDn I h:::1.v 2 :never o::sc·rvc·e. such hic;h nw ~h.:rs m1.cl\.;r 

r~J.. tic·ns .. 

'~!1<.: lvn:~ovi ty ._;f the ::tdul t , unc:c:r lab:)r .:t -:iri::tl co 

tJ..•JD.G, -:c;.tl•.gC:·3 fr c..:1 twelv.:: t ::> thirty U·~rce Qa,ys , when ft::d With 3. 

suc-tr s:~lutir::n . ":lillcoks rcyJrts frc.;"'! Ee::ypt th.lt the n~,th of ~ · 

i11_~~Lmo. (''"Hl. li\i'O up to 3i:-.:ty dnys wh:>n fed with h::mE;}' ::rn.tl ·.•Tat er. 

No c~.J.t:t '.78.S f :>und on tho l<:mcc. vity of the -'.ldult i n the· f ield. 
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C) - :LltUr'll contr-:;~ - r~ost inc,i vic~u::1ls of the six an­

nu.....tl :::,.:·n.::r~ti ::mn of E:.1ri~ SJ):._; . must cl.ic· before: thair life- cycle 

i G con::)lctccl or ·~J th:-rwise :tt the end of ,:me seo.son we should ha­

v e ·:--n .::..!:r,::cn. :J nunt.:-r c,f Spiny Bollworos, anC. this C.vc s not hap­

_)c-n. Ceh(_·~fO rG -~_ .e re arc SOLiG n,Jturo.l fnct ars th.J.t kGc: _ _-; thc:ir 

nv.u1: -~1: ::-; ·.1t thcirusual l evel , '1S n stable po:;_;ulo.ti on. 

-~l thouch sor;1e ~~uthors ncnti on b<Jth r>r c-:'.:J.t ors 

sit .-; ~J (J~ the S:)il;.y Bolh;e>rn we ho.vc nevGr tc:en cl ble t .:; 

o:: t he..• ·~h..::.us.~nrJ.s CJ f cc;~_; o , l .:trva..: :-~.nc~ o.dul t s C::.e l t with. 

::tn:1. para­

find them 

In any ca-
sc, .Lllc 3j -J. C :)ni:~ ~-:l.r.'J. oitco r efc,rreC. tCJ by tho3c ~~ut:10rs do n ot 

.lCf:l c.· ·;c 'l"..'lY r eal c .:::ntrcl ns only a very sranll percent ·J.cc ·Jf lar­

vae fL:C. :'JC .J to 1'J c :;_;::::r'lsitioed . It is possible on the: :.;thc:r ho.nc1 
th~t L~;.,c. ~ir:'ts o.nd foWL :J.c t a s :;~red·3tors, cs:,_..:.: ciJ.lly .:tt th .. pe­

ri :}:1r:-< •.l1, ~n the lo.rv:Jc m~vc fr cm cnc fcedinc: placE: t ,) ::L1othcr, but 

n:.;·1i:r:. I cb n ot think tho.t nny sic:n::..fico.tive: cc;ntr.J l is ~ chic-ved 

in thi "} ,:/Qy e 

It is th~ rof~~c ~Jssitle th~t the hich mort8lity of Ea­

~ ::....r: . .lividu-313 is mnL1.ly c.luo to lac}: () f fovd m.:tt.::ritll ::m:l to 

Qccol JC1 c :• 1 . fact ors . 

In fact, when in .3. vnst territ Jry like:: MOQan1:;iqUE cot­

t o•·, l :J :1ll UJ.:~rootcd nt .Jnce , the f ocd situ.:JtLm far nillions of 

in:::li vi :..ur. · _ shoul d 1:.;( cern~ extremely difficult , ins~'Ji to vf o.ll the 

w1ld ··10~r~s thnt Gzist i n n3.turc. The mort~lity must therefor e be 

v ery l"'::i-~J1 r/Don uprootine:: takes ~)lace:, and thC: f~llowi~ c;encro.­

tlcn : ::::uuld c onsti tutL 3. much smal l e r po:i:mlation. The following 
c otton sc3son should :;;r;,:, vide :.~c;o.in 0ncuc;h fc~d f or the :·· uilc~ine; 

UJ:> ol · .~ l.:.1rc;e :;::;:J:_~Ul3tion 'Nhich, due t o the sa:·.1c c .'ltu:;c s , shculd be 

cut c~o· .. n i n ntu:f • .: .... rs i.1t t he. e n d :;f the· st:::J.s:m . ~~nc~ oo we Uil[ht to 

h'1VC n. cyclic cho.in .-)f l ::trcc anC. S!:lnll ~~ .J:;_:ml.:::J.ti ··ns in :::tccor c.:ance 

wit:::-· th2 fo ocl ::1. v:J.ilu ~:::le . 
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Dut the: c lin-:l"tic c onc1i t ions shoul~1 o.ls~ :;)lay :::1. very im­

~JCrt·:r:-:~t -·;::J.:ct in l:c:e:_:·inc the ~')O.._)Ul~tions of Spin,y :J8llw~rm at their 

n o:.c·;::Jr.!l 1: :tLmccc~ nurJtc::·rs . T • . Ahm~ld nnd G. Ullcll, working with E . 

insuL3l1.:l in the Punj:ctb, f.:.mnd out th:Jt the tcm~er Jb;J:t_ of 40° C is 

.:~ ·-v·:._ t:J.l liuit L ; .... · the:: :i..;rcnd.ul t st:lc;as ::mel th'lt the firLt lctrvul 

st:J.cc: s nee_, .J. hil~h hy.::;rm:Ktric c ondition. 

If in ~:~fric':l the t empe r ::tturc: c onditions Qrc: the :..,:Jme , cmc1 

they vc r:' :_:.r -JY . .ltly :J.rc , tncre :-.lrc r ecions where the Spiny Boll­

wcru will ccrt;:J.inly b..: :::~ffc ctct: 'lS th..: te::m:._Jer-1turc· ro.is-.:-s Ql:.ove:: 

t!1:::~t lini t, unc1 1 t shoulc~ be EX:;.:::ect .:·d th:Jt the l;rc .1.:J.ult s tages 
shoul d C::.i c in L.;ra,::.t nunlxrs. 

Tho hicromctric conditions of most of our c ot t Dn a.raus 

sholl1(1, on the other h~nd , be q_ui tc f:lvouro.blc to the :nc:rin:J.l cleve ­

l cJ:::uc:nt c f -~he S:._>iny :Bollworrn ns the humi a.i ty is normally v0ry 

hich. 

This :;_;':lrt .Jf th,_• bioloc;y of E.'lrios sp:_J., h ·JH.::v c. r, r e ­

quir.::u :i:'tu·th.::r Gtuc.1ics which will be d.Jne in the futur.:: . 



C) Th~ COTTON JJ~SSID 

The Cotton Jussid of MOQ~mbiquc and Jf the nciehb0urine 

terri t 0ric.'s belc·ncs t o the ce:nus EMpoo.sca .(Hcr.1., . H:)!a., ~~uch., Ci­

c:::tc1. , J <13.J . ) ::1nc~ thG l·Jc ~J., s:;_;c-c1c L is E . fo.cio.lis , J :tculJi . 

Unti l C'l.Ui tc r l:c cntly the Cot ton Jnssi<l ~·!::lS ::m oxtremc:: ly 

im:;urt ~.:nt liY'li t1nc fnct .- r of the c Jtton cul turc i n S .:mthc:rn Afri-

0.3. c1.nc t •) t l.t.: very consid .: r o.blc clamaces c8uscd t •:J ~·1mcricnn Upl and. 
c ott ... :-o .. J. , Ggl;?S,V)i un hi:L'r3utvn , n ormally the only cult iv.:tcd species , 

s cuth oJ..' thl. Eq1r:.tor. I n f ::tct, J.:lssid damaec s ·.vcrc S ·J hich that 

t lK cul tiv::1tion of c ott on wo.s n ot an c c.Jn omico.l cr .:_ ~) until P.3.r nell 

in 1935 t rc d J .3. sai cl r c: sistent V:3.rlc ties .J.t Bnrb..:·rton ~ This br eed­

i n .:.:; wor2: \·n.s of o:;:trcmc j_m~. ort.ancc nnJ Purnell l:nsc _-_ it in the hai­

r iness ~),;_ the :;lnnt : the· hoiricr the J.J l ::lnt tho erc c:t l.r the' resi s ­

t.::ln cc t:; J rwsic:. ThrouL.;h this ;2·.xtroncly C::JC>cl ~;iGcG 0f W·.)rk Jassid 

ic D C J..~·,j·l_. - 1' a ~;e st of c r c Qt inn'Jrt::mce t o the crop . 

DESCRIPTI OIT 

l ) - §ynonypy ·~ We h.3.vc only found. . e>ne sy:.a,:.myn f c... r the 
Cotton J ::1ssic, whj_ch is Chl:>rit-:t f~cialis Joe. 

2) - G.:cc;rnphical Distributi on - Em?O:lSCQ f~c,l3lic Jac . 

h os bcc·n ~'l:'::··o:rtG c~ f r .. X.1 the French Sudnn, SouthErn r.buri t ,3.ni~! , Se­

nc·c-::~1, To co , Be: l:_·i:~n C:Jnco , S•-"uthc rn ·Rhode sia, :r-iyosal ::tr..!.l , Sou t h 

J~ :L'rico. ::md li:.JQar.l~ ... iq_uc. , WhG:re it :;ccurs in o.l l cc ttu:n .:~ rc .:ts . I t is 

pc ssi~Jl c· th~t it i'~1iQ•t occur 111 _:_ the r ::tfric:::tn tt:rrit :.:ric .J :mt we 

hovG n.:: :~voil :::lblc cbta 0n tho sub jc. ct . 
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3) - The Ege - Durinc the l!lst three yeQrs we ha.vc exa­

nin-.:- C. "Lhour.L:ulcl..s ~; f lc.'J.vcs a.nd h:::J.VC nude· serial cuts of leaf pctio­

loD ::1.::; •;Jell .-:1s of le::.:tf v<::·ins. Unfortunutcly QnJ in s :,itE- of this 

we hQVC nut y et l:Jc0n a.bl'= t o find n J3.ssid GeC• .\CC()rding to Le­

r oy (19) 6), the Gf;L,S arc c reenish wh1te in c ol our, tr ::msluc c.:nt, 

cylirL~ric,'ll l:mt sli chtly curved o.nd urc l. 0 mm in lcneth. 

: ) - The Nymph~ - The study of the nym::_)hs W£U3 i.l::l ::'..e in 

Pct:t:i ~~J. ;:)hc.J , Ul2 ;1Qr l-:1b0r.1tvr iul conditions , a.t 8. r oon temperatu­

re ~-:'I f ·.~ b .. nt 26° c. J?r0sh lcQves wer e daily ::_1lucc G. in the dishes 
ar..d C3.C!.'l \list. c .:·nta.ine:l :-ne s int:;l e :nymph which WQS kc~.t uncler clo­

s e .J ,-:·:::~: r·v3.tion. There 1::-JrG five nyrn:~hal st:Jcl..i::t i:l1ot c .:rn ~ .:: dcscri­

b c-C', in -:he.' f ollowinL way : 

First inst::tr - The first inst1r n~n~h (fi~. 30) is o.l­
ffi () st col.:.rLu·lc os o.nd no.:1--;urc s l. 0 nEt in l enc;th. Th.) '' sb.ow very 

lit tlc · .. wt J_ Vl t y but ' 1hcn ~:i s turbod move ro.:,)iG.ly siC.cways . 

Jc:_cond inot.<J.r - Tho nyrn:)hs_ of the scc .::nG. st ::t '~lur:l (fie. 

31) me;:·,mu.·c. ·1t t 1K b..Jt:;imJ.inc Df this ot3.ce :J.b .)ut l. 2 r:Jm ;:tn:' are 

very ~ ·1J .. ::: : r e cn in c ol our. Soon, h c.-.vever , they ::~ c -1 .. G c__.rJplete­

ly :.::r ccn ·:··r yc:lloviish- e rcon. Thc'y show quitG nn 1ntcnsc nctivi­

ty i.1 'JV:u'~: .. r'l:._. i c~ly s1 l owoys on the unc-' .. ersurf.Jce of the l c.:tf . J\t 

the L::ll~ .:-1 the- stJ.:..;c the younc; nym:~hs me:3.sur e .J.l: ~-ut 1.5 r.m1 in 

lenL,th. 

Third _in star - ~• t the bee;inninc :Jf this .3t :c;e: the nymphs 

::trc· :J.bout l . 6 mn l 8n .::: (fics . 32), ::tnd :J.e;ain sh0w th ... s:J.,J.:. clisco­
l ourotL)r ~ uut s oon boc·~nc c;reon or ycllowish-o;reen. This ~ iSC 'J­

louroti~n is (')b.~erved o.t the l; ecinninc of all stuces . The- third 

inst'Jr is cmr octorisC?d by th0 up:J08.ro.nce of tho wine ru::.limcnts , 

r e s 1:ect1vely o.t the meso and motothor:J.x. The nym:~hs .:::.r c· -._;·~ry ac ­
tive .:tn c~ ... lt the· cn::l :;f' thj_s st.~dium thc·y mcusurc :.b--:ut l. :] mm. 

F :Jurth inst::tr - The nym:~hs ut the becinninc Jf this sta-
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ca ( liL.... 33) mc .'J.nurc ap~:r.J.xim[:ltcly 2. 0 mm in lencth. The:: eyes 

o·1l<)·.v u nlicht pur) lish c ol our .:dion which is alsc; notic :.: d in 3.11 

the: !."0L'torL"Jr ~;·h.1so s . Tho wine rudir:wnt s re:::tch tho JOStorior li­
mit c. i' th0 s cc :-:n d ubdomin::-!1 ::;conent . At tho <::·nd of the phase the 

ny:;1~:h ~J :1ro :::tl:;out 2. 3 rrun l one. 

Fif th instur - The nym::_ihs 8.ttain now u lGn::_;t h of ab:.:mt · 

2 . 8 i"ffi!l (:f.-:~ · 34) unc. thc win{3 rudiments rc·uch D.t this j_:>hQse the 

fifth u:j ·~-.:. .1i n .:tl scement . All nym;hs shc..w the chur:J.ctoristic lu­
tcnl.l r.r}:)vcuc::nt , 'J.S s o:;n us thc:y .:lro C'.isturbec1. 

5) - Thc "'\dult (fie. 35) - The :ldult is cl•mc::1te , deli­

cw.tc. <.ll1CL ~J .., lc ::_;rccn in C'Jlour , o.nc1 L"lG::iSuros u::_) t o 4- . 0 mrn. The 

clytru []ro tr~ns:1nro.nt and. much l o:nc c-r th~n the ':lb clomcm. The wi ne 

ve1n s :n"c- ns in fie; . 36. The- c c·ni tul val vc- is W::intlnc in the r.la-

1 .:: . The fcn nle has a S::J.w-likc ovip:Jsitor (fie. 37) . The hca(l 

has ~ :1:'2i VJ.t line th.Jt runs from t he- c entre of its ~~ .-:;ctc·ri .::>r mar­

L;in t .:.. the end ,J:f the fr.:;:ns .:tnc~ tho ante!i..nal fl ::1cellr:. .:..ce c ::>mpo­

sc(~ oJ: .r~1..ra--.r ::ms j Dints. The. ti:._: s ::;f the t :1rsi 3.nc.l uf tho r ostrum 

ure ~)r,Ym. . The ti biac of t h o hincaLcs h :J.VG 8 doul·lc· r ow of lore;e 

6) - Life-cyclo - ..:~cc c:;rdin-3 to L~roy (1936) the t:f!,t:;S 

~rc l Qi C in tho )Ctiol c or the l eaf veins in ~ plan ~~r~llel to 
the- l o:J.f bl::.1c.c: . The incu1:;o.ti c;n p0r1 Y~ lust s frcm six t .J .?i~ht 

d 3.yo . "'~ccordinc to C:)wland ( 194-7) each f emale lays an QVcruge of 

250 t.:: 300 <.:B[!,S . 

The nyrnJ_;h D.l st::l[:.:C? s last fr8n six t~") t hirteen dayn and 

the- c.u.:r'.'J.ti~ .. n of c ach st..lC:G , accord1.nc t 'J the rc·sul t s .::,~. tairJ.€d un-

dor lo.b·~· l' i t .Jriul c ·:m diti:.ms, con be sunT!!lJ.rised ..lS f ,JlloYJS: 
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First :;h!l SG . . . . . . . . . . . . . . . . . 1 to 2 do.ys 

Soc:m cl r:•hnse . . . . . . . . . . ...... 1 to 2 doys 

Thi:-:.· I 

:._,h:J.SC l to 2 dnys ................. 
::7 :;ur th l_ihQGG ... ............. l to 3 duys 

Fifth }hnse .... ............. 2 to 4 days 

Total ...... ........ .. 6 to 13 d:::tys 

:Gut in m:lst CD.scs the nynj_;hc.ll st3.ees otsc- rv·~'c1 lust f r om 

oicht t : tcJl ctJ.ys , 'J.ftcr which the adult omerc,cs . The nyrn:;:,hs nrc 

vary r:lC::~i:!_c :J _lc~ Lac:;:; alnost :::tlways t .: the und.ersurf.:::~.ce of the· l 8a­

vc·s, where- the:y fee ci . It SGCT!JS :::tls·.) th:1.t sunli[ht h<=1s <lll harmful 

effect :-m thcrr1 n:J in n::lturc one ne-ver sec s them oc . .Jflt: d to t ho sun. 

The o.c.ul t c:::tn ·,),_ scan f l yinc c.J.rly in the m·.Jrnine or to­

Vv::!rc1s r;vp..:;. t but othc·rwisc is almost Qlways obsc:rvccl on the under­

side (;f thl- lc·nvc: s . It c r.J.n fly vary swiftly t .ut nc vc. r f .)r consi­

c~cr 1"uL .. :.i ot ::mc c s , oft c:n lnndlnG en thG sn.mc :Jlo.nt 0r :m the neie;h­

"u::mrine:: ~Y.t.: s . The adult sc·.::ms t o be vc·ry tinicl ·DcCQU.D I...· 1 s soon as 

we t ~.mch t he )lcmts i t fli es immc.di;Jtoly nwny. 

T1
:..: t'.~ur .Jti.)n ._,f the udul t st .leO io very v .1.ri:::tl.lc: but in 

tho l nl· : r:~ ~..Jry we ko ) t n f ...:ora:Jl.J 'J.livo f ·:.r f ::;urty s~_ vcn c~;.lys; we 

can st·Jtc quite s .'J.fely, however, th:::tt the i.lVGr .l~G :1 :~ult lives from 

tw--:: t c :.t'i vc:: vK·cks . 

The ::tc.1ult , !:mt .?SJ!GCially the nym~Jhs , feed by suckine; 

the:: on.:_~ frc:-J the: ::.xti :-lc lut n~inly frGn the l E..nf veins . Thia · ~­

chanic::tl notion 1Jl .)cks the lenf vessels ;.:md intE·rfcrE:: s with tho 

t:cD.nsloc::ttion Gf the :~·Lu1.t fluic.~s . Pn.rno ll ( 1927) t h o1.::.[j1t thut 

while sucki...lC th.::. SQJ! this insect also inocul .'J.tctl soT:JC~ :;;8isoni ne; 

su:bst::tnbc: very hormful t J the pl::mt , 8ut this hL:lS n ot l: -2cn c on­

firr.wd . 
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Tho fecdinc; .::l.Ction of tho J :J.ssic1 ha.s , n C? VE:rthc loss , u 
vc r~r 1').JC~. c..-ffc ct ,Jn the C!)tton l.1l.::1nt :1nc1 j_f the ,-:tttJ.ck is very se­

ver:: "Lh0 ::·l:J.nt micht oven '.:; e killed • 

. 
The first syml1t ons of the damn.ec c .J.USGd t.y q JJ.ssid ut-

tr-l.Cl': ... -,rhich 'Ner e: ob s.:::rvcc~ en old U4 v:J.:cic-tic s of v ery little pute s ­

cene<= , ."' r o a. sli:::.;ht yGllovvin~: of the le~ve s tow,:J.r ~1s the nor8i n , 
which i3 · · ~ten lir.1i t ed on the i1mcr side: by tho voinn. As this 

ycJ.l ,_· ·./i.Ll( ' )l'·.Jc .._ s s boc ')mcs more: J:lronounce cl thc: lcuv2s curl Yli th the 

cC::_ ..:.J tm~nc c'!. ("own (fie;. 38) . ~d thic. s t a.t:;e scvc-rt.tl nym:;;hs will be 

f ound on thG un~~1..0.rsic~ .J of tho lo::1ves , togcthor with s . .:.•mc: .::tdul tG. 

Soon :J. r_:oncrul re C.cmine:; t <Jke s pl ::w e , from the j_)C·ri;h.::: ry i nw:::tr d s , 

f ..:..llO\'KC.1 ~:."' the cheddinc of the ol der le ::l.Vcs, while the y ouncor 

lc. a,yo : ,.::_:.:: lJ.C·t C.ev!..l op pr'~l-:arly 2nd rcmuin sm.:J.ll wi th the::· L'l::lrcins 

of u '"..irsw11 dri e-d up c oJl lJur,:J.ti on . I f the attock is v c:. ry r8.pi d and 

::3cvr.:: r c- mo ~:;t l c-uvcs will turn br own und rlry up in the r:,l .'3nt , und 

the :_;Lmt :i.toc-lf micht :.c- killed , but this ha:Ji:JGns vr:.:ry seld om. 

In t he· n or mal s .Jrt of utt :J.ck, h oweve-r, redcninc of the 

l c·::.J.VGG i s f ollowed. 1 .y an =trre Gt of the :pl...lnt c.kvel:)=lment und shed­

din:-:: .. u:· 1.:" ds :J,ncl_ younc ~j )lls 8CCUTS. -:Tell e.GV-:>l o:~<: r} tolls will 
Githe:::c C.ry u _...i or :._:ivc fi~_:rc thJ.t c.m h1r c.:Iy t.. .. · usE-r~ f or uny :pur-

pooc . 

Un:lGr n orn:.-3.1 c on.:-li tion s Jascicl ~~oe s n::>t :J.:;_)l.)c{1.r in any 

nru:l~Kr :Jll the C') t t .Jn fi e l ds bof Jrc Januury, thu.t is , .-:1 nonth or a 

month -~:1:-~ t.1 h ::llf aft..:·r :.nwine; with the fir:Jt r zJ.ins nne~ t herefore 

well , · ..:: ~~vnc"! the sGc·c1line st 'lSC . ','/hen c8tton is s ovm C?3.rly, J assid 

utt J c~::o ,_ :·. lc- S3 se-v e- re . This i s due t J tho ,:.xist t:-nc o of y ·_)une 

lc ::.vcs f.r.'DT" ::tn e-arly cbtc· , a.llowinc n D;ro. c~U'l.l c s t ,'J.l'Jlishncnt of the 

J :J. E: >~i L, ;luj)Ul .n.tions . 

T.h.:::· :1tt.::1cks un-.. ~er n orm·.3. l c oncli ti nns 1:-" c (_.-rac. c c.>ns:;;.)icuous 

t :J\'J.~r~ls ·U.tc 'nC::. of Ful;.;ruury .::1nc~ if the: :.;lc:mts u r c .~.ut sufficien­

tl;y- h 'liry th::: cr ;~) c .')n ~:., .:. :Joriously hmnj;,~ r ed thl'.)uch she C.,:hne; s f 
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It is very im::;Drtant t o n otice , on th~ oth.:: r hand. , th.lt 

if cott ·: ··n is sown bef or e tho first rains, th:::1t is, under l_)nrti!ll 

irricJ.tl. .m (the cusc of s ome l one -cycled, non-~use :J ccnt Egy:;_1tian 

Vi1ric tics which ore und.c·r trii"ll at onE .:::>f our st':lti :ms) , the es­

t ublisr.!:lcnt of l':lrce Jussid porml :""lti::ms , nbout th~ snli:: dat<1 , i. 

c . tvw:.lrds the end of Fobrunry , does not seem t o hn ve ::~. sicnifi­

cmt effect on t he fino.l :;_;r oduction. In fact , when we c ·1T•1l··:trc 

the fi:~tU'C 8 f or the :i)TOd.ucticns Of unyjr8tcctec.1 :Jl X.1t S .:tnd j,)lnnt S 

trent..:: ~. ;o~ith 10 % D.D.T., wo hnvc the f oll::3winc results: 

Sov.;l~-~c 
dut E: 

TABLE I + 

V.iRIETY BAR 4/ 16 

Tot2.l wt . of s eccl.-cutton pG r 
::.:1::mt in c r3llls 

I 
1 Difference of pro- f 

ductLms c·x prossedl' 
as a ]CrccntGee of 

, the untroutc-u pro-
• Tro.,.t«l with 10% DDT I UntreateC : . _ duction . I 

269. 5 244.1 ; __ +_ 10.~ 

I 

2/10/51 

122/11/51 : 182. 5 148 . 4 + 23. 2 

22/12/51 84.0 30. 7 l + 173.6 
I 

+ Those r esults, still unpublished, wr::re obt~:uned from trials cur­
ric (.,_ out . ut one c·f the st1J.tions of this Centre (Lim:;_;··'::_X) Valley) , 
t c:.~et:iwr by the De:._)o.rtnent s of Aeronomy ::md EntomoloGY. 
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T.ALLE I I 

BLR 14/25 

Totnl wt . of seed-cotton vcr 
~lo.nt in crams 

Treated with 10% DDT Untreaten•. 

Diffcrc:nca of :;~ro -! 
ducti ~ns cxpr~sse~i 
us ~ ·.)l::·rcentn.r·e of! ~ L I 

tho untrc.atc:d pro- ; 
duction. · 

,-..., _ _...... - ------- ----+--------:-""------..,--.---··! 
I ; 

i22/l0/5l 
I 

170. 4 1 58 . 3 + 7 . 6 
!- ------
I 

!22/ll/51 165. 7 131. 1 + 26 . 4 

j22/l2/5l 90. 5 26.1 . 1--- .....,.. ___ ... 

::. t can the rGfore b e st.'lted that cotton s .Jwn bEJfore the 

rniny sc~son, tho.t is , under ~urtiul irr ication ulth8uch non-~u­
besccnt , h ,':lS t.lcquired cnouc:h strcnc;th by the time of the naln Jas­
sid in:i:'.::>'lt::.ttion ino.smuch ~s to ho.ve a. finul pr oducti..:m :;·ructicul­

ly idcntic'll t o th'J.t of treutod :.;l<.:mts. 

If , h:·wevcr , the non- pubescent V:triGth:·s ure S U'.-'1!1 :J.t the. 

uow:tl ti!.JC , th!:tt is , with the f irst ruins , <-Tussid infc:st."1tion h..:w 

a ver y i ·, l:Jortunt effect em t h e final ~~ro r~uct;i on, which d.::crc·use s 
c onsDicu~uslj with l~tc s owinB, us se~n in the ~bov~ tablu . 

In Mogo.m1)iq_ue , therc:::f ore , where S 'J i'.'Jr o ... 1ly r ::1in cul t i­
vo.tc c1 cntton is used, only J G.ssid rc·sist~·nt vnricti12o c:n1 Qf3SurG 

c::c::.n·:JEliCi:ll resul-t s o.n;l u hich J)r oc1uctl on. 

If ;vye. c·:msi d'er, ::m the other hund , thE· nm.1t..:-r of lc·nvcs 
att ·:toke (·:_ ':.:.y JassiC:., and the nui!iber of Jassid nym~:hs j_~E:: r l e-=lf , on a 
tot.'1l of tE:o:n vl~nts ( fi vc trc-utcd with 10% D. D. T. 3.nc.l five untr ea­
to t.) fr r)1:1 ca.ch e>f the fi VC.' Ecy~tiun varictic:s under trio.l , we ec: t 
the r8sul ts of Taolc-s III - I X. 
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TAB2..;,: III 

S()i• L~(- I 2? / 10/51 

----

I 
I 

0 0 s I T' A '}' F "' c u N T .. , . .J 

·-- --· - -------· 
' I ' : I i VARIZTIES 

2r/rjr:~ "'9 13 I I 30/L/52 3C 1 S/'-,2 2$/6/52 I r.. 'J ~ .. ::: I !52 
i 

I . ./ 

I 

I 
I 

! 

r---·-- ---·--·· - - ---··------ ------·--+------------·----- - -- ··-·-- - --··-- -- ·---f-- -----...-----1 
I I ' 

~ ·: Q of :·£ of 1 ~ : Q o.f j FQ of I JQ of 1~Q of N" of lh' of HQ of NQ of 
nymphs 

0 

.
,. treat . 1 ! 5 I 27 I 7$ ' l/1_· _ __ -=:s L~ ____ 3~--~------~---+--o-i 

/ I h5 , __ T_r_e_a_t_. __ -+--l-:---4~--2-:-+--~-J ____ ~ .. -+- -- _, ~ -- __ 9 ___ ----~- --- ___ o_-+-. ----··-o-·-+---0-.... 

[---~-·-t---U-n-;r-r:-:-:-:---+---·-5-·-t- ··-;···+- -:~ :: +--':- t 1:: ___ ~: _ -1-:-+ _ ----:--+----:--
/ N~---+-_u_n_t_reat , ~-7-+-3-~ ! 5~~--·--~---4~ - - . 131 29 46 ~ 

: I 
·----1----~-- -- ---·----- t·· ---- --- 1--·- -·-----1-------+--·---+--------r--- -·-·--t-j- .-

Treat . 4 I 5 10 14 6 10 1 J. i 

1 

0 

l 

0 
I 

-------~---+-------+-------~------~------4------+-----~-----~------+--

l 
--+--- ----·-+-----+---+----+-----+1- ----+-----1 

... _. - -1--- --1 

Untreat. 5 _! _ _ l. 3S 
-·-

l 
2 2 I 1 . 

150 43 31 1 112 

0 0 1 ij 12 0 Treat . 

1 

0 

1----------l-----+----+-----+----- --+-- ·-- -·--· - ----+--·-----~---; - . ----- - ---~ . 
Untreat . 7 7 29 · 62 3't 96 25 49 2 2 

--· I -·-----r- ----1-----·-··--- - - ------ -----·-·-+-------4-----+------ .... ···----- ·t- -- ... -------+---- -{ 
(0 I 
~ Treat . 3 , 8 2~ , 4 r 10 , 4 J , J C , ~ 0 
0 il 
·-::r:: ' ) ~ :----+---- --- -·- ----; ·---. .. , _. - -- ·-+-----+-! ------+----i 

~-~-- --·:...-u_n __ t _r_e_at_. _____ ; ___ 5·-~~ -----·---- ___ ·- ---------·-- L-~~-2 :~-- __ ._i __ :1·3-~~.~----·
1 

---~-~-2 -,h-: _1 -~-~ __ '_',_.._I_J __ 9_,_.s_.,~...i! ___ o_,_s__;,1 __ o_,s_ 

' I C. r~ I 8 1 :.> , <..; 
I i ' i 

' . t: 4 ' ') 1 h 
' / ' ..)-' '-' 

0 

- - "" -~ "-.4 --- -



TABLE IV 

SOWING Ifi 22/11/:1 

r I 
D A T 

.. , 0 ..., c 0 u 1~ :) ~ 1 .l 

VARI~TiiS 27/2/52 29/3/52 30/4/52 30/5/52 28/6/52 

~TO J- of l'J Q o:f . tJQ of NQ of fl Q of I i Q of ~! Q of j_J Q of ro ~ - of NQ of 
lea•r.e s nymphs I leaves nymphs l eaves nymphs \ leaves nymphs ! l eaves nymphs 

I I 

T I 
-

I 6 8 
I 

l.(\ ~at. 2 2 2 3 2 I 2 0 0 
(\1 

o::-........... 
.....:1-.:t 
IXl rl 

Untrea t . 9 14 38 105 43 30 0 0 123 21 
I 

.. 

.. 
I 

I Treat. 3 5 6 6 11 0 0 I 7 2 2 
\,() 

P::rl 
~-........... 
m-.::r 

Untreat. 9 11 39 102 46 164 32 39 1 1 

(f) 

Treat . r:il 2, 5 3,5 4 5 d 
6 9, 5 2 2 0 0 

<r.: 
p::: 
j:_-.:J 

Untreat . 9 I 44-;5 143 , 5 34 , 5 0 ,5 0 , 5 ~ 12,5 3b, 5 103 , 5 25 , 1 
.... 

: 



TABLE V 

SC'~L~ G I lJ 22/12/ 51 

D A r~ 

.l E 0 F c 0 u l\T T s 

VARI~TI~~ 
27/2/52 29/3/52 30/4/52 30/5/52 28/6/52 

NQ of NQ of _NQ of i'Q of NQ of iJQ of , . 0 
l\ - of : . .r ~ of NQ of iJ Q of 

leaves nymphs l eaves nympbs leaves nymphs leaves nymphs leaves nymphs I .. 
l(\ Treat . 2 3 16 41 16 25 0 0 0 0 
N 

o:: -........... 
H~ 

. . 
ILlr-l I 

Untreat. 16 36 47 243 49 297 22 69 I 3 3 

.. 
I 

Treat. 12 19 11 15 9 16 4 4 0 0 
~ 

O::r-1 
~-........... 
ILl ~ Untreat . 3 3 46 129 46 261 25 30 5 5 I 

I I 
Cf) I 

r:il Treat ·. 7 11 13 , 5 28 12,5 20 , 5 2 2 0 0 
0 
~ 
0::: 
1:-t::i Untreat . 9,5 19,5 46 , 5 126 47,5 279 23, 5 149 , 5 4 4 ::> 
~ 



TABLE VI 

SO\'liNG I N 22/l/ 52 

- ·--· 
D A T E 0 F COUNT c: 

u 

VARIETIES 27/2/52 29/3/52 30/4/52 30/ 5/ 52 28/6/52 

NQ of NQ of NQ of l'JQ of NQ of NQ of NQ of ~~ Q of NQ of po .- of 
leaves nymphs L;aves nymphs l eaves n-ymphs leaves nymphs l eaves nyr.1phs I .. 

~ Treat . l l I 12 14 9 14 6 6 0 0 
I 

0 
:X:C'"\ 

.. 
I 

!:'-- Untreat . 3 4 28 57 49 lEW 41 102 4 ' 4 r-i 

' r-i 

~~ 
Treat & 3 6 7 9 7 10 0 0 0 0 

1=00 ... 
0'"\ Untreat. 8 13 42 148 46 190 37 . 95 4 4 !:'--
r-i 

(/) Treat. 2 3, 5 9 , 5 11 , 5 8 12 3 3 0 0 C:il 
0 
~ 
~ 
C:il Untreat . 5, 5 8 ,5 35 10?. , 5 47 , 5 185 29 98 ' 5 . 4 4 :::=-
~ 



TABLE VII 

SOtiii'JG IN 22/2/52 

I I D A T E 0 F c 0 UN T S 

VARIETIES 27/2/52 29/3/52 30/4/52 30/5/52 28/6/52 

NQ of NQ of NQ of NQ of NQ of NQ of NQ of ~TO ,- of NQ of NQ of 
leaves nymphs l eaves nymphs l eaves nymphs l e:.·ves nymphs leaves nymphs I .. 

. 

c:t: Treat. - - 5 8 7 10 4 4 0 0 
I 

0 
:X:C"\ 

1:'-- Untreat. 4 4 50 211 45 109 3 3 rl - -
rl Treat. 7 10 10 20 2 2 0 0 - -

~.....:l 

:l§6 
. C'f\ Untreat . . 22 39 50 247 39 105 4 4 1:'-- - -
rl 

(/') 

f-.:) Treat. 6 9 8 , 5 15 3 3 0 0 0 - -
< 
g§ . 
!> 
c:t: Untreat. - - 13 21 , 5 50 229 42 109 3,5 3,5 



TABLE VIII 

SOVHNG In 22/3/52 

D A T E 0 F c 0 UN T S 

VARI ET IES 27/2/52 29/3152 30/4/52 30/5/52 2'6/6/52 

NQ of NQ of NQ of NQ of NQ of· NQ of NQ of l'JQ of NQ of NQ of 
leaves nymphs l eaves nymphs leaves nymphs leaves nymphs l eaves nymphs .. 

I 

'-0 
Treat . - - - - 9 16 4 4 0 0 

P::r--l 
....:I"-.... 
o:l....;j-

83 j ....--{ Untreat. -. - - - 49 l£~9 41 4 4 
-



T!i.BLE IX 

smili NG H1 22/4/52 

D A T E 0 F C 0 U N T S 

VARIETIES 27/2/52 29/3/52 30/4/52 30/5/52 28/6/52 

.. 
I;jQ of NQ of NQ of NQ of NQ of NQ of r,r o of NQ of NQ of NQ of ·- I . 

leaves nymphs leave s nymphs l eaves nymphs lee1ves nymphs l eaves nymphs 

Tr eat .. - - - - - - 3 3 0 0 
'-0 

P:::r-1 H..........._ 
I:Q...;t 

Untreat . I 3H rl - - - - - - 90 4 4 
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It is ther2fore t o be c on cluded from these ex~eriments . 
that th::: l ater the c ott.:m is sown the hic;hcr the i n fluence of Jat~­

si d is on -~'10 finul ::_1r :)ducti on , nnd that Jassid is :::tn cxtrenel y . 

ir.l:;):::;rt.:n.,t lir.1i tine fuct or of the crop if non- r Gsistcnt varieties 

urc usc; d or. ·:1 r.J.in cultivntion system, as it is entire ly clone i n 

this territory • 

.. ~s n~n-pube scent Egyptian V::l.rictie s , on :~:K' sic~e , only 

sta rted benne cxpcrir.wnted during the last seuscn, L!nd, on the 

oth<..r hc1D.d, the c· con omic j)OSi tion of tho native f::1rn1-·r ( j)racti cal ­

ly t he only cotton c;rower in Ml)gam'bique), C.ocs n ot .:tll:::r.l b in to buy 

insecticic'..cs , it is evident th.lt , s o f::Jr, only r .::: sist::nt varieties 

c an oc r r (.Jwn in this Pr ovince . "'~nd , as Parnell prc ve: c~ (1949) , i f 

r e sistance t o Jassi d is c ·.:mfcrred by the hairinc ss of the pla.'Ylt , 

thr::m o.ll V.Jriotics t o te use~~ ill this torri t c ry r.1ust b :; of this 

ty:pe . 

Tho Indian Sch ool of Thouc;ht , ::3.S st:-..1tc d :~y HUS'J.in and 

Lul (1940 ) , Lnl (1941), .. \fznl (1941) , .Afz!3.l ~nd U3.nzo~Jr (1944) and 

Lol owl Hus3.in ( 1945) clo.:-s n ot seem t o regard tho hairiness of 
t l1C: lG ~·tve s ~~s thG factor c onferring c ot ton re sist<:·n cc. t c Jassicl. 

Lo.l (1958 ) wGnt :Js f,~r .:1s sue;cestine: th:Jt "ros:istcmcc to Ja.ssicl at­

tuck iu c!.r :: t c, 3 c,mc J?C? culiarity of the lcuf VGin s th'J.t :;_.;rcvents 

oviJ_;:JSl ti,.~L 11 • But the work of Parnell is s o c onclusiv<.. th:J.t no 

doubt ::; c :n1 <..xist as to the fctctor c onferrlnc: re si stc-ncc t . .J Jassid . 

In thi ''3 t .:·rri t ory , in nll cuses, only hic;hly :JUbGscont struins a r e 

S.:lti sf~.:tct_·rlly resistent to Em.vonsca. 

The mechnnism :) f the rosistence c onfcrreC. ty h::Jiriness 

· is n ot y ( t f ully underst .:;ocl, alth:mt~ the h :::tirinG ::n 3.ncl the length 

of the h :..1ir i. t 3G lf have shown to be of :; rime i.:nport one q highly 

dc·nsc d l <.:nVL' S, whore the: hairs o.re chort, do n ot sh0\"1 o. hi@1 G.e ­

srcc of :..:csistc:ncc . The i deal rmbescence is thnt thnt c ombines a 

cooc1 density of h':lirs with a e;ood lencth. 
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~\ccordi:nc t o Hnrma (1950) the: splashinc: of muc.1. from the 
s oil ::-;nt ·.:. the l ower siC.os of the lc:avc: s has n c ontrolline; effect 

on J, w:~ic1 ro:;;mlntions . In this torri t or y n othinc Gimilo.r has been 
obs~rvcG, eithe r cccausc the ro.ins ~rc n ot sufficiently stronc to 
lift coil ::_.Qrticlc s t o such an extent ns t o c:ive ~rct ecti on to the 

l G:::!V(: s _;r ;.;.:: cause~ tho soils hctve n tliffcrc:nt texturt.: . 

7) - Host Plants - Cotton Jassid has been f uund on many 
Malv.'.lcca ~ , :rn,1ely on all ::;:;_•ocics of Gossypiun, on Hibiscus (H. es­

culc.ntl?.-~' H. cannabinus), a.nd Xbutilon ( A. c:ra.ndiflorm!l); it has 
a.lsc: ~)G0Jl J.':.~·u:rH~ on Eu:;;>h orbiuc.:>o.c - Ricinus comr.mnis, ':l:Dc1 Solana­

c one - S0l . .1nun tul:0r osum, ns well ns Jn n o.ny Grmnine ·J.C: nn(1 Lee;u­
ninc..sn::.·. ~~ ::; c cttcn is a.ll u :;;r ootcd by the 31st of July , En:;_)oasca 
must s:~cnc1 th.: clooc sons on on the .othe r host ::_Jlo.nt s ,J.nt':. , frvm 

wha.t l hr-' •· - o::;sc:: rvc:d, c spc cially on the Graminc: -:1c- ._ 

8) - Dioloc ical c cntrol - Nci thc: r j_:)J.r!lsitc-s n :Jr ] reda­
t or s h:.:ve ::--12 en f0unc. in -:bt.. thouso.nd.s "Jf inc1i vic.~u.:lls c.1c'l t with , 

oxco; t th.-..l.t in n few cusc- s ·:tnt s wero sean ca.rryinc nyn~~11s nvtay . 
It is C1 ::·u"btfl~l, :howc:vc.-r, wht::th:: r this constitute s '1 n ·-r :n.J l yro­

c c:cdi nt. or juGt nn uccident:::tl case but I am incli:rL C. t o the latter 
on nccolmt of tha v c:. ry f ow cnsc- s otservod. 



D) TI-S COTTON 8T.~UITERS 

The:.: CJt ton St":li nc r o tc l -:mc t o the c r::nus Dysdcrcus (Hem., 

Hc t c r ., Guru1., Pyrrhocori1nc , Pyrroh oc orinnc) . This conus posses­
sc o a frnhl:::tncnt.Jl diffcr:}nc e frcn t he _)th<:: r £Cncr.":l ·Jf th._, subfu­

mily , !;-:: ~)Cintc:d out lJy Sttll , in h:Jvin[ the wine c on:;_.lctc nnC. with­

out t.:t h .. : .. '};: . ItG S:L,Iccics 'trc v c·ry :::_l;undnnt nncl \Ji :.le l:r distributeu, 

an<'l_ :..' .~:1..1l!.d t~~r·Ju::_::h::mt the tro.i_)icnl c.nd subtroj;:icnl r GL:;i c,ns of thE 

VJurl~·c . 

n c l y : 

I n M:;g o::Ibique t h r ee s~1c ci.::s oc cur uttncLine:: c .:.tton , no.-

.Pllsdcrc-qs f .3.sci.'1tus Si cnorct 

Dysdercus nicrofasci~tus Stdl 
. Dys c1crcus ~.ntc:mechFs DlsLmt 

'' ic. rrc Lesne (1930) r E·f<?rs t :J the occurr:-:lncc jf D. su­

j_)CrGti !_i:.J ,;us Fobri c i us , ir~. c r eat nur·:"1::. ... rs i n the c::K'! , ! ~ .. J. rC[,_LIJn 

(Z "':lni.:·czl V.:~llcy). I n c.ur nun2r cus tri~~ s t o th<.:tt rc.; .-::;L.~n, h:.•;;evcr, 

V!G h.1vc .. "1cvcr C·Jll c: ctc-cl thi s species ::mel never seen it in Q...'1.Y 

othe r rcc:;_.m of Mogo.r.11Ji quo . J . E . :;J:J~·ti Gt"-1. (1945) ·J l s ,· JKvcr ncn­
t i:::nc( t ' lS s:;:,:.a cil_s in l1ic :JQJ Gr. Furthc: r, the- only o:.,_<:: cir·1Gn we 

hav.::: cv~r seen of D. su;;..:rsti ti::>sus ? . exi s ts in t:r~c .. c ·-·llccticn 

of the. I.1ogombi quc Dc::_;urtncnt of ~~L:rlcul t urc nncl c ... m·: s :~r· )i ,1 the 

Union. ...:~s P . Lcsnc c:id n et l c nvc .":l S)C C l. 1cn in ony c o ll..:-ction, 

on" . .:1icl n .'Jt e ven ·:~cscr1.l.:..c the s~Jc: cics , we c ~nslC.c r J2.:.._Gu~·. ,; ~sti­

tiv::.:u>3 I'. :J.S n.:-.t cccur::!::ianr:: in Moc; :Jm:~irraL' until it C -'171<. ,:; (\Yl recor(~ . 

l) - Gc··;cr.?t~:hic :l.l Distri tuti.Jn - The thr-t... s:t.:ecics )Ccur 
i :o. <1ll tlK· c ott on u.rco.s _; f Mugmrt'bio_u._ but their a~JUl'l(.' ::mcc .. vo.r ies 
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crc:~tl;:,.r i."Ii th th:: differ e-nt r cc;i .. ms. In 1 ccncrJ.l WfJ.Y it can be 
st :tc·~'. tlLt D. nicr ::.~fnsci::.ttus ~s l::.y f ·'".! r the nost :Jtunc:a.nt species 

u _;_i t ,:_ tl1c: Lira:::>:~::.:;:,-, , VJhe::rc .,G t :... tht...: l'lurth of this rive r D. fnscia-

D. intC: l'TIK'·;:'..i us occurs everywhere but 

r.l1n ::: ~>t :llW:Jys in snJll n::tul_:,c rs, cxce)t in the G~,r ) J:li_ J SQ rccion of 

lVIm1.ic...:. ~.'l.l'l':, ~J:Jfo.l ::J. Dts trict s , vih c rc we ho.vc o:..:sc rvu~ twic<.J (in 1950 
~nc. 1951) Llrt::;o an~l c~vnin::mt :;_J:J:t_'Ju1ati Jns vf this S)eci c-8 . 

T:; t;iv-: Qn illus tr·::..ti ) l1 . .:Jf the (~iffcr..: ::lc c: s i n 11'\JJJl.,c-r s 

in ,.Jluch tho threL.- s:;cci.: s occur we ::~rcv1 the f::Jllor;in:~: c.;rn.ph , rc ­

:._i :r'C sc:rrtiu:, the.· :;:)o::)ul :J.tion :.J f e:.10h s .. ~ecie s c oll c·ct ~ c.1. C')..rinc J anua­

ry in I, :·.urcngc: M.:J.r quc s : 

LECEND 

([[]] D.nli'Ofrl•clatu• Sftlli. OS4 

~ D. lnt~mrdlu• D;•t. 28 · 

~ D. frltcltttv• Sign. 16 
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2) - I n t e:- r s:·-c:·cific CJU~. lini::: - V<-·ry lit tlc ::me cess wns 

nttJ.incj .~. : c Ju:~lin~ t ri:::1ls . ..~ll ~) .. JG;;..iblo !:18 -:~~nlitiL G wer e: tried 

hut l:L·l. tlc VJ3S :tchicv C:'d , .. ~ E'J.lc lnt.:.'rm~ c~ius h nd intcrc ourse with 

8. f.: .. J:;.l ::: !}_:i-;'~r :; ~~:b'J..!Us , :Jut the. fcn:J.lC ?li_·V0r 1 ·-:!iC'.. 6f,C?;S . 

It ic int crc:Jtinc t o nJtic c , h0wc•ver, th:::.. t we CJllected 

u s::._-c·cl;;~ :::n of one Xt·u tilcm ~r~.mclif~.r"Jrm2 vhich shcP!Jed charucter s 

i n c G .. ;.:1t:·l1 -. ·i th D. nir-roi' . .:tsci 8tus ::1:1.._1 D. fJ.sci:J.tus , nncl,. tl.~.cse cha--_....:. 

r ::lct :rs ·: !Cl'.:.· the f 1ll·:winc; : 

1.) - Tho c ol our of the- hcTili- e: lytr3. :Jnc~ the· t:!:''J.nsvcrse 

b::mcl of the :.:_:ostorL .. r :.n r cin of the pronotum r e ­

se~blo thoso of D. nicrof~sci2tus . 

lJ) - The r'l.urkine;s of the· ·:r(ltcri.)r 'J.nd L1tcr::.l m'J.r c;ins 

Df the pron~tun a:r\ E:.~ sir.11l\~r in col C)ur t "J t hose of 

D. fa.scintus, but r c...ocml..:lL D. nicr,; f3sci::1tFs in 

slln:;:;e .~n,: ::!.imc:n.sicns . 

c) - The tr·.mLvc rsc ::an :1 s (, j : the :.J.1: ·:,Jmin:::tl st....: r n i tes of 

t J.is .:;.:_.'c cj_men nrc: :~if::~c rc·nt in sh,_:cc ::me-:. cul~mr and 
n:,r c c r less intcrr.1GC~l::ttc ~- c- twu:m tlwso. ::-f D. ni­

Lr ofasciatus ~nd D. fusci'J.tus (fie; . 39). 

•.r:n s s.:_;GclD<?n is kcr,t in the: c ·J llccti::m of this Centre 

r.tnc: it ~1i:.:.:ht rc ;-r eGent the cr·.-' SS 'tc·t rJ..:·c·n the two ::!bovc r..Kntioned 

s:;_--c cic .. G, 1:ut t he existence of n sinclt.- c:) c:· cir.~cn d<ic s not all ow a 

clc f ini tc c oncluslCln. N:::: oth'" r s:;ccinl cnse vias OVL'r -:;bsc:rvE·d. 

3 ) - S~;c cific .Det ormin:J.tion - ~·1cc ordiY1..C t :.:"J :!J.::t:.-t ista ' s 

dich·:-;t:.;mic Key (1945) th.: .'H~ults :·f tl'L thrc.._: s::._.:.·cics c :~--1 t c dis­

tin~_:v.ishc C in the i.'ollowine: wo.y: 

I ) - P "J ~tcrior mnre:;in of t~L· J,- r on otm.J wi t :t .::t ~.:;Ll.Ck trans ­

v e:rs.:ll 1;:.md. ITinGth ..:: ' d::Elinal r-~e[.TICnt Jf male more 

.. . 
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or l ess s phcricul - II ) or III) 

P:,st~rl·:Jr CQr c;in of th.~ ;?r ')nctum wi th n J b l .'J.ck 

trunsvcrs!'ll "bane'.. . Nin..:: th ntd~r:Jino.l scc;Hont :Jf 

mo.lo 'vJi th c.. :::-, r ,Jjl...ctinc l'::eel. 

DYSDERCUS Il\fT:ERllf~DIUS DIST.,·J~T (fie . 40) 

II) - Ban-=~ of the ~;c-otcri::r r!::l rcin uf th.:: --::ronotun uni­

f )rmly t hick. Rostrwn r eD. chine the: sc. c ·JnG. visi­
ble nc~?.or:lin:ll SC:£:LiC11t. Tubercle s ~ .f t hCt j_)OSterior 

l obo s .Jf tho n i neth ~l. b c1or.in':tl seonc!lt ,; f the male 

nrc: SO:J":!r ate : 

DYSDERCUS NIGTIOF~:1 SCL~TUS ST~!L (fie . 41) 

III ) - Bane~ of the :i_)Ost crl·Jr mnrcin ol the :_:;:c Jr..::.tum thi ­
clcer ·:d thL mhl_(:L· tlnn -'lt the sicl_.:<:;. IL·strurn r Ga­

chinc the. ::; .)st...:·r i :;r n::rcin of the third visi l.:le 

ubc~oninal S::'[:.TIC:nt . TuL ... rclcs of the ::_:-,.:;s tcrior l o­

be cf the; n incth :h1 ouinnl s .... et.Knt •Jf tho ns.l e arc 

united: 

u) - Coxa , tr Jch.::mtcr ""' 11.~ f...:·,;m r briGht r c(l_ : 

D. inL:rrJc ~lius 

b ) - C :Jx·~ , trochuntcr ;J.nd for.mr .Jr~mco-rcc.~ : 

~nicrufnsci~tus 
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c) - CoxQ, trc·cl~·-·mt '-' r ',tl1'-l f2nu.r blnck: 

D. f •:tsciutus 

4) - Life-cycle - Th-· s tuc.:Y of the life-cycle of the 

thru.: s~ · ··ci'-' S ::.f sta.inc:rc wus IJQC.e Jn the l::tbor8tGry, fr Jm Decem­
ber t ,J ;.~~~ril. The r oom t~ n~;.:.ruturc -·~Qs al:Jut 26° C Qnd the rela­

ti vc huj 1i c~J.. ty very hi1:~h , r 2achinc 100~ in the petri :..~ishe s . 

The Dysclercus cou~..,l :..: s WGJ.'G ~)laced on class j"J.rs c overed 

wi t~1. :. nll~.:c :J._lcl, Petri di shes , i nsid.o which cc:·tton seccl, ~)olls in 

diffc::.·-.:nt st 'J[::c. s ..J f c~..:·vclu;,.>mcnt ':nrl vwt C()t ton wocl w'=.· r c also :;?la­

cc c:!. . For tho cb.ily 0bs GrV,1tions t~·~ ·.:.. :_:_.r three nyml_--;hs wc·r c isoluted 

u~1d .Jbsc·rved m1dc:r the bi:rli) CUl..:tr lens, fully nli v.:. or unc1 c::·r the 

influc:llCC of chlDr of orrn. 

'.d - The egc ( fie . 43) - The eces cf tho three- S:;;>ecies 
are identical 3.11cL ~'r;J.ctic•lly lll)OS :Ji::;lc t J 1iC r~if­

fcrcntiutcd. Th:::>y nrc· '2>V.J.l in sh~~1e , b:.J.VC n smor) th, 

brieht surfuce , ur...: v;hit c· in c vl : ur ::me~ ;·.1c~sure 

QD(:·Ut l. 5 L"1 in l c.:n;.::;th. On the third ~,r f ourth duy 

t ho cc: t:: c :Jmc-s ::· .... .J.rl- y.::· l l ·w! in ccl Jur . There is 

::!lrwys .3. sm:1ll .r·.:: rccntoe:c th·-Jt rE:m.:tins whi tc .'.lnd 

fr o.Jm the sr..1 there is n.:., cw~rccncc of r y::1;hs. :lhe in­
cuh:tti:_,n _·:c ri c(~ f :.;r th'- thrc c s~'G t;l~ s v ·:.ric [, 'Let­

ween four anQ n ine ~~ys. 

·J) - The n~:;hs - C:Jt t 0n st;.unc: r s ho.ve Tr-c: t ."D·.:.r ; hoGis ;f 

t he ht:Dimot':lb ,lie ty~- , ::m 'l h'_: vc five nymphul stu-

First Instar (-fie . 4L~) - DurL1B: thr.: fir st stnc~ium the 

nym:;;hs of tile three s:"ccies comw t ::.· .: ~:iffE:rcnti::J.t..:.· c.L -.7hE::n re­

JQ!.ltly h'~tchec.1 , th0y nl l mea sure a.'L.:;ut l. 5 r;lltl unc.:. there is n o vi-
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si~:;L::: (:if:.L'croncc- betwGcn the th~ir8.cic -:n(.l_ ~bdcr:1inul sc::_'Taents . Th e 

til:i,IC unt"': t~si of ul l lees .1rc colourlG ss on<~ transl uccmt . The 

fcmn·:~ , ,-:!- -;~ cP..nue ':lnd r cstri :J.rc slic:htly :,'i£r:1c·ntc d ~.ut :JlSJ tran s­

l ucent . The he: :1c1, thorox :mC. :::1tC:.1Ben ::1r e uniformly toast e r1- yellow 

::U i. ~~ tL: c :..Fu ound. ey es nrc rG c~ . The fir st three articles of t he 

nntcrm: ;~..' Jrc nl l ~1ra.ctic.llly ')f the S:lmc· size· unc1 the fourt h , which 

is clab- -:-:hn:;_1cd, is QS lone us the .)the:r thrc:c t..;cc tht: r . 

On the sc· c ·_.nd (l_ay tho nym:Jhs tur n tJ c.m ::;r r.:trlcc--re( co­

l our:Jti m o.nd the ant on.l'l<lG , r :::;stri .:J.nd fcnurs becume: norc: piEJ:len ... 

t.:: d. Th.:rinc: th(.' thirc1 C.ny the ny;:1:;_J1.s ~- CC CJT'le fr:m.l:ly rc· r1 and on 

this L:: .t {'-:zy c..f the· fir st inst "r they ncnsurc :l~- :;ut 2 . 0 1.un i n 

lc.:nc th. Th.J.rinc the l :1st twenty f :::ur h::mr s of this st::tcliu.Til the 

C.oronl ::· ~~ :. rifcrous clnnds of the -~hl:;-.:1 011 'bc:c·:;ne sliel1tly visi ble 

nc·ar t ·.K .. .' :; .::>tcr1.:;r Dar cin of th- thir ·.~ , f cmrth .::m·: fifth secment s . 

The r ·:~ strur.l r2Qches only ·t:hc: 't ::~sc of the hinC.lees. 

Tvvclvc t ·-; fifte..:·n h 8ura 1;cfJre e c C.ysis the nyn:;?hs l.eo o­

mc 1~10ti ..Jnlc3s until they ..:.'encil the sc·c "Jn c:. st~diun. 

Second Instar (fi g . 45) - Dv.rinc five or six h ou r s aft er 

cc ~~ys1s th<? nym:)l3 ) f the thre-e s ·:·2cic s show 8 j_.lr on ounccd .'li s c o­

l eur .:rt1..n ;'!t the t:nLl of \::"i c:l the nJr"::ll c c lours re:~;~::JC 'J.r . This 

discol ; ur ·· .. i.:;n i s obser vc:c1 ~t th: b'-'-ciru~inc :;f eve r y :JhQse. 

!Jurinc the· sec:)ncl st::t ,~lUD th- nyr:r:;hs hnvc a. slichtly 

c loser r :::- :-t1bL:mcc t::: the .":l(lults. Th\..: thrt.:e: tll.)r:wic GLo :c1ts 

:1re n ov; n li ttlc c~iffc·r·:.nt.L~t.::(~ frc;" t:1c '.lbc\.:mli~lQl 0no c . T~1c f irst 

three '.lrb .. clos o f thG nnte1mwc w~lich , :lurinG the first st :ce , we­

r e ~,1"...:ct1cnlly i denti cal Qrc rL-.\',' <.~iff".:.. rc·nt , tLo fir ~t .:m rl_ the se­

c ... :n c '.... c:l!'lC fnirl y loncc-r t~1un t:b..c thir ~: Lut :Jtill o~::-rt.::r thun the: 

f.Jurth. 

The r .) str ur.1 is n ow much l m~_:c r , rc- .:::whin:...: tho ·:tbdominal 

r c:.:.;1on; 3.nc: i n D. f:.lc ciotus it r c·.' Ch::· s the :: :Jstc. r i or r.1nrein of the 
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fifth al,~'...:;ninnl sem~ent • 

.\t tho end ~f this st.:tC'.iun the nyr.qhs c f D. nis r ofuscia­

tu.J 3.:1c~ D. intc rnedius measure .'J.h:mt 3. 5 T1.i:1 , whcrc.J s th ose · .f _:Q. 
f!:lSCi3.t us uc.'J.SUTC a tout 3 . 8 mn. Th:. c;.:nc r::tl c ) l CYI.J .. 1''2. t i· .. m t:;f i..hc· 

:a.y:;~ __ ·:i.L: i ~ .::.~.::· •.: ~J.nc: in :~11 t h r c;:: :~ .:· c l~·s th:::· :t.~ · .c1. is ~~1 : C~~irJh-r .... u, 
-,jc· iil:.~ c.:· .. rka r in :0 . fasciatus . T~.i"" ~lorsu1 od.orif(rmw clnnds uf the 
!l"l;clJ:·:1cn ..1r€· now qui t c cons:;_1icu~ .. -us and 2re black on ~~ . ni~:rcf,.!scin­

t u;: :...t 1'~ :~ . il~tc1-o:·10r~ius '.._ut ,. -_, i · ~..:. lic~:t in c ·J l cu:c i n ~· · :.:·t:...,ci::ltus . 

·.r11ilc· D. Li..;rof3.sci~tus :J.nd. D. int cmedius l:nvc the tho­

rn~- w .;.i f .·rr:1ly r c:t: , D. f::l.3ciat us l!a s f :-ur l:;l'J.ck spotG , two in the 

mes01w tun 3nd twa in the nc:tnn.Jtu.J , si tu:'lt c.·c: .. where the wine: rucli ­

mor...ts will ·:1:.y_:c.:J.r durine the next s t:J.c c . The c C.cc s of the. c .Jxal 

C'J.Vi tic. s c.f D. f.3.SCi::J.tus show. als:J lJy n.:m 3. whitish c ;}l Jur,'J.tion 

n ot scc·n :_m th<: othc r S~")c cic s . 

'J:hird Inst:'lr ( f i e;. 46) - .. ~ftcr the scc .. _ nc~ m·:)Ult the: 

nym:i)hs :· ..~.. trw thrc:c s:_:o cics show n much cl :J s c: r r c scntl ·mcc· t o the 

ac.ult , i:ln..:... Gt:l[;e benne; chur-'l.Ctt:rl.~Cd b,y t~:: t:t:;_)~,.?'lrQHC (: .}f the 

Wln:_: n ..... :,_lr.::nts , rc· s:;_x: ctiv~?ly ::1t th:: r .:sc :Jn c,_ mc-t ::m~) tu;~: , Phore they 

arc l atcro- ;ost criorly pl~ced . 

The odcrifC:r .:ms e;lnnds cf th: ~ :,doDcn nrc YJ.ow much nore 

c :mo:;_;icU.)UG thnn nt tho end c.f t~1.:.: 1.'r .:.. v ia us ct JS~ . The c c.nc r nl 

C ;}l our:J.ti ~'n is still r oC. , D. f::1sci -. tus bGinc ,_1:::rkc·r t h:1n the oth(rs . 

In D. nigr ofo.sci 1tus the h c ::d is iJl ·:tck ,:mel the ·mtcnn::l.e , 

r .Jctrurt nnd l ees .J.r c· b lack Wl th :-;.: :-:K::_:rGn~t::: reflc cti ·:~ns . In D. 

inL. r l.lc {,_ius the hc::!d is r C?ddish- l.::·lacli: ~nc~ thl.: 'J.Ylt.:::::iUlQ..:: , r o3t:r'l..:rrJ 

anc,_ lc .:c :lr C ver y C.:::tr k red. I n D. f c.l~Cl':ltus th.:. hG nt:~ , ;:lnt cnn.:J.e , 

r cstrun £:Jnd lccc arc very bL~c~: :...ut have r c :~ r..:fl.:·cti )llS . 

T:1c j_"l r on otu.rn of D. fs.sci<:l t us h.:::ts ~m e i t lL-r si<'l..c .. f its 

mc-d.i::m 1 )nci tudinul lino a 1 l:J.ck rJun(: v : s_:')t w: ic~1 t"..0oG nut 3how 
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on t h e ~ther s~~ ciG s , 

Durinc this st..1C.ium, the o l..c~Joinal sterni tc s Jf the 

thr:.:c.. s~x cics show white trnnsvvc3::ll t.mG.s ot their j_:cstcrior nnr­

c ins , but ·.1hil c the :;;ostr.:r1 or T:Jlr cin .:.;f the :._;r ... nJtur:l i:n D. nie::r o­

f::lsci : tus o.nd D. intermedius sh·:ws .::J. white 1: :111c~ , t his Q;:;&s not 

occur :::n the oth..:r s:.:ecies . 

The cdcc:s 0f' the c -Jxnl co.vitics in the t h r ee s::JGcic· s [;tr e 

n ow whi tc. nn(: ::t t the end of this stnt:;c the: njrn::,hs of the. three 

s:;;;ecic;:; J.lCo.surc :lbout 6. 0 Y:J.In . 

Fourth ~nst~r (fig. 47 ) - Th~ t hJrox ~f th~ three s~e­

c i c s is now c onSl1icu.:msly c~ifferc:.nti ':lte:d fr JD the- :.l~)t~:.:.Kn , with 

the r1in~ · r udiucnts qui to :-1_evelo~1Gcl, the.· f irst :_::.air l_' . .J rti·llly c o­

v crE.<_· tllc cccond. 

The c;cncrnl c -:.:>l ours.ti0n of D. nicrcJf:tsci;:ltus :~m1 D. in­

tt.rr.:c·chus is nt this st.Jcc y clL.JY!ish- rcc: , nhilc i n }J . fnscio.tus 

it rcnlini'J ::.:mrc· red. 

I n D. nicr:.:fasci·1tus the: h.::od is '!:.:lack ~.;ut the '1.ntennne , 

r .:->strun ·mel lees s till sh·)W :i:}·JI.!L.f_:r...:nw.tc· r eflecti ons . In D. inte r ­

mcc:.lu: the hc ··H.1 , ::mtonno.c: , r ostr..rr.1 "li.lL: 1 .::·[~8 ore block with redi ish 

rc:flcctl .~·- . ·, ,,Jhc-r c ::iS in D • . f a.sc i:ltus the hc.'J.d is frnrJdy bluck 

anC. til._ <.:urt cnn:Je, r 0strur.1 :Jnc_ l ees ..., r.:: 'blo.ck with wine --r c:: refl cc­
tl ~.ms . 

ThG whit o m:Jrkinc s i n th.:.: three S) ecies arG bec-Jminc mo­

r o c cms~ icuous. The tro.n.JVGr so whi tc 'J)un.:~s :Jf the :'_K>s t .:..~rlor nar­

Cil1 G:f the nbdominul sclc·ri tt:s ·J.r c: r:uch more visible , hut unly f! · 
ni,~:c )f ,"Jsc i :tus shows ·a om::;lc. tL. r1hi tc ::!:Jnc1s Qcross the stcrni teB . 

The '1.:l·.!orn ii~_::tl ter c it.:>s sh·Jw o.ls.) \!hit c- r.nrkincs nt the-ir j)OSt C'rior 

m~:r._;in , _y,.-t'~- t:L1c- cd:Jrifc·rous cla.nds ::1r c nov; very c ons)icu;:ms. 
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The l_')ronotum of the three S)eciC2s is. now nore vivi dly 

r.l":lrkc,=:. ;J.l thouch it kec:ps the so.nu sh.:r:_;e . D. f~sciotus still shows 

the t,_,.:, blo.ck Sllcts th:at -:'!.o n::>t :Jccur in the ·.Jthcr tr;o s~·-L:cics , 

but t l1ey c1ii3::t::r:_x J.r slowly bc·forc the one~ (..\f this strJ.(.liun. 

J\t the end ·Jf this stage the nyn:.::ihs of D. nier·)f:.:tscia­

tus :::trc :·.~'b::mt 8 . 0 r:rrJ l::mc , wh ereas th.~se of the Jthc r tw.__; species 

l;'lGQsure o.!Jout 8 . 5 mm i n length. 

Fifth Instnr ·- Dur inc this st~ec the nymphs ncquire qui­
te n J iffe rc:nt ns_c1e c t , cl osely re sc t,l~:linc the n r3ul ts (fie. 48) . The 

t:tor8.X is now cor.l)lc-tol y :hffercnti:J.tcd, the ~ron-:'t1..111 3.ncL the scu­

tellur1 ~-r:dically showinc; their daffini t c· f~Jrm . The wine rucli mentc 
nrc n .w, very devclo~')cd .~nc1 rc Jc:nnc tho thirc: Qbc .. omin-'11 terc;i t e . 
'Tho o.::..:-rifcrous c;lqnc~s are new r.mch l::l r cc- r .:m e... vc:ry 1·l:::tck. 

Tho whi tG D'.lrkine:;s of th<1 thr ee spGcics arr:: now vary pr o­

now1.ccc,_ nw1 nrc a 

In D. nierofnsciatus - Tha o.ntcr1or 1:1arc:;in of the pro­

thor~x, the pc stc::·ri ·Jr nqrcin of thE. l)ronctUJn , the 

oc1r__;os of th.:: co.x::tl c::witic-s , the ~)ostcri·Jr u-.'l.!.'sin of 

tho n bdomin3.1 soencnt s ~1:1d the :J . .;sterior Til'J.rcin of 

the o;:ir:oron. 

In D. intemedius - are sinilnr, except the· pos t erior 

ms.r ein of the :;;ronotu.B which is whi tish- r o::;c· . 

In D. f::~.sci::~.tus - 3.rc sir:-Jilo.r exc ept the- nntt:·ri _ r m3.r­

cin of the ~r'Jn-:::tun which is yell\lwish- whi te . 

~~ t the bc:e;i:rmine; .)f tlno ;huse the sixth :::tnL~ seventh 

o.bc~omin·:tl storni tes of the t hre-e s ··ccic s sh~__:w sm~:tll l~l . .l.ck. chi t i­

ncus :11 :!tL s tho.t chsap:;_Jear c r ylually :.:".:: f "Jrc: the e-nG. of the st:::t-

diu..TJ . The: · .:::; stcr i or murein of th~ c.icth obd.onino.l stcrnitc is 
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;,:::trti :J.ll~/ chi tinized, where:J.s the nincth i:::; t1ll chi tinizer1 .• 

The rostr ur.1 -::;f th . .: thr ee s:;_~E· ciG s rG :\ChG s tho 4th ::lbC'.o­

r.1in.:tl storni t c , and. a t the: c·n c~ cf this st ·Jgc the nyn.·.hs j~· D. ni­

r_;ro~'--i:..Jci.:ltuo nne~ D. i ntcrrJc·dius mc-:J.surc ·::tb::,ut 12. 0 r.1m in lt:ncth 

wh2r-- ·1o thuse 8f D. f3.SCLJ.tus ore ub-•ut 13. 0 mm L Jng . 

c) - The .d,c1ul t - The three S)Gcios a r e r:::l)ri?sc:ntcd in 

fic;s . !W , n ::mcc 42 .'3.TIC1 their c~io.t,n:.stic ch,J.r octers h·.::tvc IJ.l reudy 

1:~ccn C.c scribe-c .• 

'.Yo m;,.::tC.e s )me ; bs..::·r v Jti :.ms on the l ·mccvi ty of tho -~C.ul t s , 

workinc~ only with D. nicr of:::tsci ·Jtus , l.w f .J.r thG r.I:Jst J.bunr.lmt spe ­

ciu3 in L:,uron<;o M:J.rqucs . For this w:.Jrk we c:ivL.~cr~. the oJ.ul ts i n ­
to n::1lc D ·1ncl female 8 on one 8ir].c , :J.n'~. int 0 vi r einD l an::: cuupl ccl 

in2.i Vl :?cU-1lS on the cthe:r. 

Tho l oncc:vi ty of the .':l r.~ul t 8 v:~ric s c :msid~· r.'J.l::ly , the mi­

nirlm,l jK·r L'd ·Jh8orv.: d l,:,ci:ne; 17 ::1uy8 :.1.nc~ the m.:tximum l ',4 c.1 .o.y3. 

Tho rc:: c orde 2 otsc r v.J.-t J. ,ms were· the· f oll.:;winc: 

Coupl ed mQlc s: 47 , 3!~ , 58 , 36, 64 , 54 tl:.:tys 

Vircinul males : 29 , 17, 23 , 19 , 30, - days 

Cour l ed fomo. l os : 36, 25 , 51 , 33 , 28 , 29 ~ays 

Vir~inal females: 19 , 29 , 144, 21 , 32 , - ~uys 

Tha number of obsc·r v.-:tt i ·Jns is smo.ll l.:ut s.)mc conclusions 

coulc~ lx :.:r.:l.wn on the rel uti on lx·t wc:<:-n l;)nc;0vi ty ·.1:1tl sc:.x on one 

hiill.d, o.Jl(~. ~ · ctwE"t..:·n lor.te..:·vity nne. sexu-:tl c0ndition on tlw othor. Let 

us r30 e whJ.t hr.rp~c-ns with the mnlc· s : 
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1\T.i~LES 

Coupl ed Virg ino.1 

47 29 

34 17 

58 23 

36 19 

64 30 

54 

Total 293 + 118 = 411 
Mco.n 48 . 8 23. 6 

TABLE X 

I • ; 

.I Dcgr oo Gf I Sum of :Me-an F frco2.om squnres squo.r o 

-- ..... - -
BctweLn sc:xunl c on ch tivn 1 1737 1737 18 , 09 

-· 
Within sc... ::-:un1 c ondti.)n 9 864 96 . 0 --r 
Total 10 2601 ! -- -

To t he value of F(1 ; 9)= 18. 09 c orrcs::_:··.mds a l_)r;)babil ity 

lyinG botwoon 1. 0 % onc1 0 . 1 ~; the c~iffc:rcnc e ~xtwL' cn the l one;e ­
vi ty ·)f the- c ou pled 1~1o.lo s o.:!:l-::1 of tho vire;in<ll ones, s.ccor d.ine; t o 

+ our fj_[}lrc:s , is thc:rcf<Jr c l:.ichly sicnific.J.Ilt , and is of 25.2 

5. 9 3 :lays in favour Jf the c ou~·,lcd m::llo s . 

Now, the C . .!SC· of c ou:_"ll ..:·d in~1ivi :.1uo.l c f r om b oth sexes : 
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COUPLED I N;Q!YIDU.ALS 

Males Females 

47 36 
34 25 
58 51 
36 33 
64 28 
54 29 

Total 293 + 202 = 495 
Mann 48. 8 33 . 7 

·--· i 
D. F. S . Sq_. ! ~ . Sq_. F 

!Between sexes 1 
690 tE-; 5.93 

W'i thin saxe s 10 I 1164 116~4 

~a tal 
j 

ll I 185~- -
l . - -

The c orrespcndine: j_)r o:J[.ll)ility is t~tween 5. 0% and 1.0 
%. The di:fference of the r;ieuns 1s t hc r cfJrc- s1enific:mt, and is 

of 15. 1 + 14. 8 J ays in f avour of tho m::\l c S e 

The me on corres~)c>nclinc t o the vircinul fom.::tle s is n ot 

sic·:nificunt . owine: t o tho oxco~1tionally l~nc; lifo of one of its 

indi viclu:J.ls. This f .::wt c-:.oo s not allow the :~nalysis of tho da.ta 

us n wh ole, which woul 'i t::tll ow us t~ verify v.'h cther tht: r e lative 

bchuviour of males und for.1alos woulc~ be· the s:.tme between c oupled 
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and norl- c ~··u:_1lc c~ inc1i vi duals . 

In any case , the· l onc;c:.·vity cf the .:J. c~ults con v-'J.ry c ons i ­

dcr!Jbly .:~s seen f r om the roccrtlcd (' .. at ~:~. . 

~~c c~rcline t o tho maximum onc1 minimum peri ·x~s cbse:rved 

for C:J.Cb. st _:::;c of tho three specie:s of stainers , their life-cycle 

can ·be Bt..U .•.• loriso d. in thG f ol l owine way : 

Incul:':lti-:m of tho age. . . . . , . . . . . . Ll. to 9 days 

First nyn:;_;hal stac;c ... .... ..... . 3 to tlr day s 

Sc.. c Jncl nym::Jhnl stae:o . .... , .. . .... 3 to ll C.aYs 

Thirc nym~:hal stoee ............. f. r t o 14 days 

F~.mrth nympho.l st.3e;o . ............ 6 to ll days 

Fifth nyn:_)hal st:1.ge ... ...... .... 9 to 17 c1c_ys 

AC.ul t sto:_;c ......... . ............ 17 t -:> 144 days 

Fror.t the .3dul t . sto.r;e t o first eec 
luyin:'; ..... ... .... .... ....... 5 t o 9 c~ays 

5) - Biology - The adults c i' the three SJ?E· cic s of s t a i­

ner s arc cu:>ily soon walkinc and. fec (:inc ::,n the. c :Jtton plants as 

wall us -:-m u:my of its :J. lt::·rn·.:~tive h osts . They can also 'Le seen 

flyinc i:ndi vLluoll y from j_)lnrtt t ~:; ; L1nt , makine n. chCJ.r::tcteri s tic 

noise . Nc moss micr::I.ticn hus e ver b..: en >Jl)servcd. 

r: ,JO to six di.lys nft.::r rc:achin::..; the: ~~(~ul t st.3.3:e, stainers 

becin C,')UJ._")linc. C.:::>J.)ulo.tion i s c .:mtinuous ~nd. :_)r•Jl.:::>ne;od ::tncl only 

ends :1bout twol vc: h ours bJf') r G the· first ec:.cs :.1.re lnid . Dur ing 

co:._1ul :.1 ti ~·n i.hG fGmal e , which is cvn:Jiilc: r :J.bly l.J.rc;cr than the ma­

le , drugs tho lattE·r while w.slkinc or fec: dinc (fie. 49) . 

ThG fcmulcs , en the c otton :'i~S·lds, loy their ecc.s i n. a 
smnll h -Jlc th::.J.t she O)Gns ::m the s oil surface, nea.r thc: pl ants . 
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The h clc is later CQrefully covered w1th earth, f or ? r otecii on pur­

poses. In the Petri dishes the ee8s are laid at random , that i s , 
on the c=;L.lSS walls, on the bracts of the; epicalyx or on the wet 

cotton v.ool. But if half the bottom of the: Petri dish is covered 

with eurth, then e[e;s are always lnid en the earth and never any­

where else. 

The females , as a rule , lny m:Jre than :Jne hunclred eee;s 
pcr l.)atch, ,'J.nc. · the numr)cr of times ec;es :J.re .l::1.id varies from one 

I 

to Gic;ht . The maximum numl)er of ee,e;s r ccorc!.ed. f or one batch was 
· 147 (;Q:_ ilic;r ofusci.'J.tus) and tho minimum 39 (D . "fosci::ttus) . The 

mnximur:1 nu.m'.~c r of ee,es laic. by a sincle fer.vJ.l::> was 829 (D. nie;ro­
ft:lsci -:~ tu,"3 in eieht b:::1tches . 

'ile h.·.1vc recordec. two cases where f cmale·s ~f ]) . nic;rofa s­

ci:J.tus l ::ti i cr:;cs twice wi th0ut ct scccncl c o:;ml:.:ttion . 

tancc the famnl e lui~ 81 ee;c;s of which 58 hntcheQ. 

In one i n s­

E~c: lnyi ne; by 

vircin::tl feuQle s was never observe-d o.l thouBb. Vrydt3.Gh ( l9L1~2) re ­
corded such cases. 

-.-::.1 h'J.tchinc:: , the chcri ::m of the ecc; s plits lonci tuJ.inal­
ly an:.: t~10 he od of the nYJ:lph is the first l;nr t t o enerce . Then, 

by sl ..::·· : movements of the nntcmt.Li.l.C , rostruM o.nd lees the nymph 
t;rG.du.:tlly l)ccGr:es fre-e fr:;n its involucra (fie;. 50) . These slow 

mcvemcnt c, which .:tre intcrru:;;;ted every now ::1.nc:. thc:n as if to ei v e 
tho n~~h n r e3t, l a st ten to fifteen minut cs , ot the end of whi ch 
the nym:;_:;h is c Or.ll.lle te ly free . 

~Ster lcavinc the ege;-shc:ll the nymJ.)hS incrc3.se the mo­
vements :)f the· nntenn'1e , r ostru..r.1 a.nd lo c:s an:-.1 , after o.pproximate ­

ly five: n inut0s, they try their first stej!s (fie. 51) . 

Rouehly throe h ours after h~tchine the nyn)hs ap~roach 
the wc·t c otton wool ::md i t sec:ms th :tt they :..lr.:rw some water from 
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it . The nyn~1hs , however, were; never sec;n t 0 t ::mch f :; ocl duri ne; the 

whole ~f th~ first stuc;o . 

Fr.Jr:J tho sec::m·:l inst~r .)nwnrds the nym~hs nre seen to 

feed en b olls of :::111 stncos of dovc:lo:)ncnt ~d on se 1:0<ls of open 

bolls. 

Stainer danHle;e is C'lUsc G. by the intro ~luction of bacte­

rin nne~ s:..~~ Jrcs of func;i , c·s:.;;C?ci:::tlly yeasts, whe-n the.r·) strum is 

intrcd.uccc~ in the boll , durin::; the .J.cticn of feedine; . 

The mouth ~arts arc ty~ical of the hetcrJ~tGrJus Hemite­

ra nne: th..:: rostrUli1 is quite lone, so th:1t the fibre and the sec:ds 

within tl1o bolls nrc GQSily roached. 

Tha :::mncture is harclly sc:en ::m tho exterior wall of the 

boll but tho results on tha intcrnul face arc very characteristic 

(fie . 52) . The first Synl)tons Qro small circular dull £reen spots 
that lc<~k like ')il stains. Later, Sinall rugosi tic s, whlch are the 

;ro":uct ~;f nc·:y~;lasiae , cnn ap:;_;ear in the internal wall of the boll. 

The puncture' s con als ::> tc rc s :;onsiblo f .:::r secondary in­

fecti ons cs th<.: rc ore b::J.Ctcria th:Jt c:tn c:ntc-r the: t:ll throue;h the: 
puncture: h ole . 

l.7hen the rostrum is introduced in the; boll it l_)assc:s 

throuch th ·· fi bra before rc:achinc thu seeds. Some::· of the fune;i 

and b~ctcrln :4ra l.::ft on the fi i:;rc wher e they may ,·~evel ·J:;_~ , dmna­

c;inc an(~ stninint: it t o a larc;c: c:xtent . Its qu . .:tli ty is therefor e 

l owe rc-cl ::m.d. its value hichly dc:cre3.sc cl . 

But be si ::.1e s dam'J.e;inc; the fi brc , stainer j!unctur es have 

3. very h.::u:mful effect on the seed, to- c~ny a ::o:r oduct .Jf hic.h indus­

trial importance for the extraction of vec;etable oilo. In fact , the 
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:;_;uncturc- ·Jf the seed l)r inc;s 1ntcrn.:tl infc:cti cn of the kernel, with 

sc r i::)u.J c Jnscqucncc s on its c.::.:min.ltinc: :-;ov1cr , nne~ the fcechne; 

uct:Ln1. i tsclf l ower s its oil c :-ntc·nt . 

To )rov e: that tho intcrnul infecti on of the kc-r nal is 

duo t (.~ the fc e dinc uctisn of Dysclcrcus s:.; ~1 . us well as other he ­

ni:t,1tcr~u:J :;_1csts ( e . c. O.xycorcnus s:;_1:_;. ) no )rotactocl numer ous fl ow­

e rs, :lC.:tinct the J.tt,'lck of all insect , ni th ccllo:;_)hnnE h .l.CS from 
thL! ,.,:::tjr \)f onthcsis . These seG c1s coulc~ tho r cf:)rc lje c onsiL..t; red 

usc;_ ·._ic . 

The sc:cds wr:::ra thc:n cklintc:\2 w1 th c Jncentr:.tt c: r1 sul phu­

rlc -'lCirl , _ . :~sscd throuc;h :Jc rcuric chL)ri L~G: , r.'nshccl in t:J.p wuter 

und fin :-,lly fl:::rmcd with 90 % alcoh 1l , s o os t ) clinin'lte any ex­

t ernal inf: cti on . 

'"{ftor this , wo lTh:lc:.e culturc:s of these sc:cL~S in f .::u rty 

test tu~.:CD containinc Suboruud Dcxtr·JSC ~·~c-Jr, :.llld the resurts we­

re hic;hly sati sf.:tct;:~ry a s, a.ftc·r c icht ('~.::lys , ·1.ll sc- e:rls ke ,;Jt their 

aseptic c 0n~ition. 

On tho r.:; tho r h'lnd , f ourty .:lSC :_--tic scc-~s , 0'tt.:lin..?J. in the 

sumo I':J.Y , H0rc sub j <:. etc d. t o tht: 'lOti .:n -.:: f f rJurty stn.inc r .3 ·lurine; 

fifty c:.QYs. De :.ifl. stoinors were- - ~ ;Jlly rcn.:::v t:d ~.,·:J.c~ r<::.~ .. l."lCG '1 to keep 

their nv.m~x-r c onst :mt. 

Then, simil:J.r ~;c~r cul tur0s were.:.' ra.'J.dC with those seeds 

an~, :::~ftc r two weeks , thirty five , th Jt is , 87. 5 ~ of the see ds 
show.: d :1 sc-)tic c un di tion . 

The: se0cls a:i):i.)Cnr ed infectc r~ in th-:: f ol],.owinc; W:lY : 

l) - By b~:.tct 0ri.::~ only ..... ..... ....... 8 tubes 
2) - By y c:usts only ••••••• , • • •••• • If ••• 9 tul: .) s 

3) '!P J3y bacteri-~ and ye a st . . .......... . 18 tuteo-s 
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.. ~moncst the ycosts a. s~;e cies of Rho d.ot orula wus ic~enti­

fit.: c~ in si~:: tubas . Amoncnt the b nctorio Xunthomono.s mG.lva.coa.rum 

was ic~cntific::d in one tulle . 

This cxpcriocnt shows cl~::, orly the im~;ortance 8f stainer s 

in c onnection Wl th the infection ::.f the ke rne-l ( fi£.:s . 53 , 54, 55). 

This infecti on, on the J thcr h:lnd,. affc=cts v c.-ry sie.;ni­

fic --n.ltl y- the· ccrminotlnC pawcr :;f thE- seGd , and the f oll owine; 

ex_:;c·rimont 8 we re c,:trr i ..:d out t::> }_)r ove it ; 

Fcurty aseptic seeds were ')la.ced on c:crminn.t ors b::tween 

two l;~ycr .. . ;f cotton fl::mncl which were c\sily wet t o kcGl) up a 

c ood r:u i....;ture content . ..~fter three days all scc: L~s had e.;ermimted. 

Then f ourty scc:: -:?..s th::at h<Jc~ be en uttackc '-'- t y Dyslle r cus 
S j_)j;:· . durinc fifty days wore :;;l:J.ccd on other e;err.1inot ..)rs undGr the 

s amo c c.n:.~itions . .Aft..::r three ,Jays only t·wenty nix scc=ds h .'lcl e;or­

minatc :1 , ';Jhi.ch repre sent onl~- 65 % of tho t ot:::tl. 

The dccreo.se of t he e<::·rmintJ.tinc j_)owcr in the. r ef ore very 

im::_~o1·t:mt '.mJ undoubtedly c~uc t o the fee dint: octi -::n :)I the n stai-

nors" . 

The oil c .. ~ntE·nt Jf tho s eed is o.lsJ o.ffectc c~ l:;y this 

action (.Anthony , K. one~ F.'lrr, .. ~ . J. , 1952 ) :J.nd we int.: ... 1c:. to cal­

cul.ute its decrc.'.lSC as so:.m ns the necessnry Uj_):i_IQrntusE:-s arrive 

fr0r;1 :1br:J~d.. In tho m0r.:mtime, we c olcul!J.t ccl thl: l oss of wei ght 

of the. sec(:. c1ue to Dysc~c-rcus 'J.Ctiun, subj _ ctill£ ::mE hunc~Lre <: c.tseptic 

s ocds t ~: the- ,:tcti ::m of 11 stainors " durinc; fift een d:J.ys ::me.~ kcepine 

tw0nty QScptic see ds ns witnesses . 

The loss of weieht c~ue t o tho ucti on of the insects wus 

3 . 94% of the initi::tl wcieht , which is n ot sicnific,':lnt at 5. 0 %, 
und this w~s c ertainly due t ~ the cr~at v~riability in wcieht of 
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the oa.-~~-:lc s . Further work will be done on the sulJj _:. ct as with 

other :._)Csts (e . c. Oxyc.::\ronus SJ.!I' · ) the l:>ss cf wt:·i c;ht w.:ls signi­

ficant . 

11 Stuincr" dn.i1acc is therefore of consi c~.s· r J.l:Jle importan ­

ce , us s0cn f r oo the nb:>ve d~t~• 

6) - lL::. st Plants - Cotton stainers s e em t :. huve a wide 

runco of hosts and v1c h a ve c cllectcc1 then on the f ollowine; i_:llants : 

In mnny Mal vaceae , includinc all s j_)e cic,s 'Jf cultivated 
nn\l wil l!. cotton , and in numc r :ms s:.ccics of the e;enc ra Hibi scus 

und ArJutil:m; in many Stc rculiace.lc , E:' s pecially on Stcrculi~ spp., .. .,.....,.._ ... 
a s woJ_l ;JS in Aduns )nin c1igi t::1t a L. ( bQobalJ ) and Coi1~3. pcmta.ndra 

Gac:rtn , (silk- c otton tree), l::ot h bel:.:me;inc t :; the family :Dombaca­
co<::tG . St:J.i ner s h ave also lX·!:i-n c .:;llocted on uniclcntified S:._:Je c i ­

mens. 

'1 ) - Natural c .jntrol 

a) - Bioloe;ical c ontrol - Dysdcrcus SJ'· have ~oth pa­

r asi t os und pr ed.-:1tor s . The par us1. t c s arc Tachini d 

Diptcr~ which bel ~~ne, in this Pr:.;vincG , to the ge ­

n.:·ra Alo-;h cra ~n:l Bocosi c lla. Yet , their value as 

c ontrol i nc a e c:nts Jf the· s t .::3.incrs is ins i cni f ic3.nt 

:J s the infestation c.1ic~ n ot reach 0 . 5 % i n f ive thou­

sand individu3.ls observed in one of our s t oti Jns . 

Further, when t he :..x:1ras i tc;>s ley thc·ir CGCS on JJys­
dercus nyo)hs , they ure discarde~ with th~ next 

moul t . The Tachinid fliE s nrc thcr:·f ..J rc of little 

value as J. l:~iolccical c ontroller . 

The prc.:·dat ..Jrs, on the Jth e r h anc1, .J.rG mere impor­

tant ancl r:wrc· utundar::t, nnd thco l~cal <mc:s bel ong 
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t o the fu~ily Re duviidae (Ret., Hemipt . ) . The iden­
tifi8d f orms nrc Phonoctonus fosci~lis Pal . Deaw. 

(P . niBrofusciatus Sttll) ~nd Phon cct onus ~rincipo­
lis Gerst . (fie. 56) , but there arc ~t l east two 
other Raduvid "bucs th~t !1ttock "stninE·rs" . 

Individually, all pradut J rs are ~f ereat vnluc as 

1;oth nyn:;>hs of E:lll stJ.cc:s o.nd ndults o.tt'lck nymphal 

and udul t Dysdorcus , nnd a sincle :;_.,ro·:!.:J.t,Jr m.~y kill 

U IJ t o three "stainers" in ·Jne day . The control, 
h owever, is not a s i.mj)·Jrtant os it T:J.icl'lt look <Jt 

f i rJt sicht, on accowLt of the l ow biotic potenti­

al ·Jf tho :;;r o dut or in reLltion t o th:J.t of the sta i ­

n e r . In fact , while the "stainers" lny UJ! t o five 

hundr e d cccs, the Reduvid DUGS lny t etwGon fifteen 

o.nc1• twenty fiv-2 cec;s . Further, in tho laborat::Jry 
und r::J.t ;J. r.Jca n tem:;_)Cr.::lturo of nb.Jut 25'' C, the num­

l)cr of Re duvid nym::_::,hs th.J t r e1.1ch the a clul t stue;e 
is relatively small, as 0nly ~bout 50 % 0f the i n ­
c1ividuuls c om:._; lcte the life- cycle . "Stoincrs" on 
thE:· .:thcr ho.ncl , show o vc:ry l ow cknth r :.:!t c . 

The t i ol oc;icul c ontrol of the. Roc:.uvi d :_)r e cltJ.tors, 

therEfore , is not as s .'J.tisf J ctory u s ·:m"' w~mLl h o­

j_)G f or but , nonthelcss, it is i m)::>rt·m t and it cer­

tainly ccmtrit utoG t o kee.J the st:.:!lncr :._:o~;ml .:~tion 

ut o mor e or lc- ss constant lcvGl. The s <:: :;r cdator s 

ho.vc a wi<les}!read occurronoo in Mog ::::nntiquc . 

b ) - Removal of H::>st Plonts - This :._1r :wtisr;:: vn s f ollowed 

in the West Inc1i c: s, u~i:;,":trently with c;r c·::tt success . 

I n our cuse , the pr ol)l em ~: rc sc:nts crc~t difficul­
tie s , n e t only on account of the ex t cnse culti vuted 

:1.rcus .:.m c1 the sc:::ttt c:rcc~ ::~o si ti:)n of the· native ear-
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dens , but als~ due to tho gre~t number ~nd varie ty 

of host J..:l:mts, .::tnd fin:ll l y to tho mnnj_)owcr r equi­

r ed t~il.' s.) :V::tst .:tn O)c r ntion. 

I think, however, thut _removal of host J?lants , wh en­

ever possible , es)ecially aroun~ concentration of 

cardcns, which is now beine; aimc c~ '::tt , arc str ongly 

advised.. 

c) - Usc of Resistant strains - Some investicators (Bo­

ea BQduGi et ul. - 1945) have worked on the ueve ­
lo~mcnt of resistent v~rieties to b0ll rot due to 
Dysdcrcus _J..:mnc tures but oj_)par ently with n0 success 
a.s no furthe r dnt:J. on the suj ect has been :;;ulJl i .shed 
s o fur. 

--~----- oOo --------

Unuc.r the :;;resent conditions we think thJt the best way 

t o keG~: 11 stninor" c.umaBe n.s low as j_)Ossibl e is to rn.-dntuin t h e l ar­
Ge? Dys~~rct1 ~ ~o~ulations f0 r th~ shortGst pe r iod on the cotton 

plnnt. 

The main invasion of the c ;)ttori f i elds by 11 st~iners " t a ­
kes :;lace frrJ1n c nrly Mn.y onwar ds . The best s olution a}_)pears , the­

r efore , to be the usc of short- cycled Vt:!rietiE:·s , sonn :::tt the c~rli­

ost ~;osGiblo c1:J te . Under those c onditions , when the: inv . .!sion ta­
kes :;:~l<::tCC' most bol ls will be: alraady m':lturc .'JXld th..: fi;_,rc c.m be 
:Jickec1 o.t ::1n G ~lrly data , a.llowin£ f :>r an c~::trly uproot inc 'J:t12 i.mr­
ninc; of the :;_Jlnnt s . Throuch those mco.sures tor;cth(. r v'Ji th rcm~)val 

of :Jltc·:r'l1'3tive host ~~lQnts whenever :;ossible, sta1ninc :Jf tlw fi ­
l>re will ~J.:: rc. due c d. to u min imum und thG se o d will be kc :; t as heal-
thy as :.;~)SDi 1)le . 



E) THE SEED- BUG 

The Cctt8n SGed- tuc belonGs t o the ccnus Oxycurcnus 

(Gymn,, Hctc-r. , Hem, ) und the s;e cics 'Jccurrine; in this terr ito­

ry n~c Oxycnrcnus hynlinil~~~~ Costu , us an Qlmost completely do­
mino.nt f ·nm, c:md o.nothcr unid.ontificd s:;ecie s tho.t occurs in very 

smo.l l numb.:rs . 

1 ) - Goocr:\.?hical DJ.stri".)ution - Ox:yc::1renus hy:J.linipen­
nis Ccst :.:t is found in nll cotton Qr::·as Jf l\Io<;;ambique , bcinc extre­

mely .J.'bunc~Qnt i n all distr icts (Kirk).:Jtrick - 1923 - in Ecypt, e s ­

t i m::rt.:.·::'.. th.1t in hichly J.nfcst cC. cotton c; :J.rc~ens the re wcr2 tw.:?nty 

two million scccl- ::ucs ~;cr :J.cre) . 0 . hyalinij!Ennis w:J.s c.:lsc col­

l ooted ut thG Lower Shire Vnllcy and S~lino., both in Nynsalanu , 

which ii:::.:r'l:! '-'~ cc ot3r~rphical uni t with Jur neic;hl:)Qurinc; rt::·cions. This 

SJ.Jc cic;s hns also been rc:..Jortec~ from Ecy::_:.t , Sudan, Itnlian Somali­
l:::md , Tiri tish East Africa, ns well :JS from some mec~i tcrr.::tncr.m coun­
trie;s -:-f Euro:;_)o . · 

,n - Lifc·- Cycle - The study of the life- cycle of the f,Jot­
ton Sce: :c···bu:::; was m.~cl..e from J :muo.ry 1950 t o May 1951. We had e;re:·G.t · 

clifficul t i cs in study.tnc tha conrl..::tc- dC?VElo~n.::nt of this bue; be­

co.uso , for lone pGriods, the nym~hs kcJt dyine after rc~chinc the 
sec one~ st:.1c;e . 

The Oxyc.J.renus c ou:)lG s were l_)lo.ced in Petri dishe s whe­

re :J.t first only ereen ond m:J.ture bollS were usee. ns fc.- cc~inc mo.­

terinl. The incli v icluG.ls th-::1. t had only e;reen bolls t o fE·e ci. Ul.JOn 

dic·d in o.ll c.Jscs, without exco:.~tion. This me-tho-."'.. wo.s re~:;e:::tted 

numc:rous tir.1c-s but tho nyrnj_Jhs s,)on die d, lcnvinc; no c~;:.,ubts th3.t 

it wo.s etlweys the seed und never the fi ljrc: they lookc:·C. for to feed 
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Tha c ouples th1t ware :._:;lncc>c1 on dishes contnlnine; open 

bolls li vc1 f er .3. few days. Thc: females c1ic.1 lay their oge;s , which 

::tctu:::tlly h1tched, and nymphs e r cw U:J t .:) the sec:Jn c1 stJe;c . J3ut they 

nc:ver rc::.::tched the third st.'3.t;C, inv::\rinbly c1yine; before: . 

~~ftcr numerous failures vJc succcc ckd o.t lust in ho.vine; 

c om: l :"'t-..: cyclc: s, f c-e:dine the nyn:;.)hs ::lnc. a c.ults .Jf the i.:.ug with im­

r:Iaturc: :-::ads of Xbutilon c:rn.ndiflorum (Mo.lv. ) , which wc:re much 
smalle r th:m co tton saeds , n.nd v ery t.::nder. Some l oculi from Abu­

tilon fruits were ulso ~1lo.ced 'Jn tnL clishc·s t o allow the females 

t c., ln.y thc.;ir cgcs ::m a n.:ltural mcctiur.1. Wat c otton wc.ol wo.s also 

~ln.cc~ en tho dishes . 

The me .:ln tor.liJC; r J.tur .:: .J f the 1 :::~ bor.Jtory W.:lS :J'..)out 25° C 

and the rel...J.tivc humidity vr.::ry hieh, ~ s pc-cio.lly on thE· Petri di ­

shes, ·,·Jhcr.:: s o.turo.tion occurrcc1, f;:tvourine; an o.::undant c.1evGlO)mcnt 

of fun..:..;i . 

The study of tho lifo-cycl.:: was made frvm t wenty c ou ­

ples which wore cl__uily obse rve d un~..~cr th e: bincculs.r lc:ns . Mounts 

of the different nyraphal stJgcs we:rG n ude: . 

a) - The ege (fie;. 57) - Th~ EeB is cylin2ric~l i n sec­

tion, with roun-:.~E·d. ti.:_.s , nne h.J.s n l c: nc th -.Jf about 

1 . 0 mm nnd a di::J.mctcr of ~bout 0 . 27 mm . The· cho­

rion is hiehly stri'3.te Q, with nt~ut thir ty f our lon­

gi tudinnl stri :Je , 3.nc1 is ycllowish- whi tc i n colour 1 

turninc •_runge:: as tho e:mbryo c~c ve:l o ::.:~s within. The 

ontorlor extrami ty is m.::>rG r :mnc in shape· m1d has 

six small J.Jr o tutC?r::mccs , almost invisibl e: . 

b) - The nym11hs - The c otton se<::d- bug h.::ts B'-'t.:tmorfois of 

thG hemime:tabolic ty) e ~nd hus five nym~hul stQges. 
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First Insta.r (fi~. 59) - The nyn)hS of the first i n s t ar 

meo3urc 1 . 1 mn in leneth, froB thG .'lntc:rior mare;in of tho bend to 

the :;:>J f:ltcrj_ .Jr Do.rein of the QlJdomc:n. The rmtcnnae .'Jrc quite lone: 

in rcl.J.tion t o t he body lcne;th nne hQve four orticl cs . Tho fir st 

thr.:.: c: nro v 2ry lic;ht yellow in colour, trnnsluccnt , pructic::ally 

wi tb n c :.)i [JTiont s <Jnd a ll huvc alJout the same lene;th . The f ourth 

i s nuch l onccr .:md is oranec- rc:l in c J l our. The hoQC.. i s clull oli­

v e- e;r , .. :cn, with :Jranee reflections . The c CO:;?Ound eye:.. s oro lriffht 

red . TllG th.::Jra.x hos thc smae c ol ourntion as the ho.::!c1 ancl sh::>ws 

n o ;· .i.t:.a of diffcrenti ~ti::>n , but in the rccion c s rrcG:Jon c1inc t o thE: 

met Yt.:.l:::TQX thcro i s a whi to rinc; th.Jt shows u~ t o t::.c f ourth sta­

ce . :rho r ostrum is l oncer th.<Jn the body lc:neth. 

The: nbdomcn hos Q lic,ht e;r ound c olour·J.tion 3.ncl is lie;ht 

t ou s t Gd-ycllow in c ol our . Tho seo-:1Gnts show n o c1iff ,::rc·ntia.tion 

but thLre are two nbQomin~l Or'lncc:~rod bands situQte C. respectively 

at two-·fifths :lnr1 two sevent h s f r om its ~~ntcrlor limit . 

Tho lec:s h3.vc u ereenish- or .:.mc:c· c ::>l ourQti on resembline; 

th2t ·J f t l ._ hcoc1 , one .. hav e a winc-rc(~ s:_:>ot 8.t the fcmur-tibiu :Jr­

ticulntion. The tarsi have only two urticles. 

~ 

s .-·c on d Instar (fie;. 60) - Th<: nym:;hs of the scc .::m . .:: sta­

dium hilv::: a l e:nsth of u:):;r ox i m,J.tcly 1. 5 mn. ::Zxcc:;t f or the leneth, 

they rc~~ .. n:1blc v or y 1-:1uch the fir s t inst .1.r nyrJ~;hs . The: hb<:!d ::tnd. 

thorax .1ru muyb:: slightly l ic;htc r i n c;;lour and the .':l 'tclonintll trans­

verse bU-n.cls of u l i chtc.r re el , but on the whole the- c o l ours ar e dul­

l e r . The lncrc asc in len e;th is :J.'lr t iculnrly cons l:;icu.:.>us o:n the 

abdor:J.Cn, which is fru:nkly l one:t. r th~n in the: j_Jr evious st ::r,e . A 

sli[:;ht \1.ifferenti:..1tion of the th;.:-rncic sGGrJcnt s is n ,::ti cca'Lle , with 

u white E1ctath~·rocic r0c;i on . The SG[1i1ent ::ttiCJn of the ~J l:C:uminul 

SG[,TJC'nt c; is still badly G.efined, ~.)Ut t hree c1orsnl c.:i.orifcrOUS 

clands ::J.r c· .:!lreaC.Jr pre-sent , the f i r s t two , which are t rie;ht r ed i n 

c olour, 00currinc; close t oe;ethc:-r :=:md a:;_):._Jr oxinatco·ly in the.. r egion 
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~~-..: r :.:trum, .:-tt -i:his st .:cc , re:~ci10s ·:mly th~.. thir~-:. v·isi-

61) - The n;srn::)1s ',f t h...: tl.1ir -~ inst .~r 

::1:·.: r,p..r:_ ~.::.t'·Jc:Gn 2 . 0 17'JJ J.n:". 2 . 2 1llil in l.:ne;th. _ath 'uch the.. c Eno­

:c;.: l .~ :.;~:~ ct 1. s still vcr;;· Sl.Y.1il r..1 r i.~: th3t ' .. f th..: l .Jst tw:· s t .::.cG s 

tr~c n~· .. ~:1s :::.1 r cQch ing t hic :...'h,".lsc, or.!.'~--.: .'J vc r~r c ·;l!.s:.: icu:.uc incrc::-

NJ ; , the:: ;:;:)c~y is --c rfcctly SGQ:!.:nt..:. ~~ . 

l )ur1 . . r_ t h::: ·;:h·:>l c-, is much ~~:1rkcr. ThE :h.::.:l~~ , ::r-·th·::; r : :·-:: :n" ne­

s :.:t i.· .r :: : ·rc ~-T·::•w ... 'l ;·1ith rc ·~::l Lh rcflc cti ... n s . Th- .~.:t·· th :.\r.:- x f Jrns 

ar c tcttl~-~reen, 

r~ :~ c ::l ..:ur~tion . 

n:tc: ~- t:.l,-.L' ... '-': )n i n'3.1 sc:crx::-ni: s ~r'" .:'.. :: rl~ c;r 2c.n in c ·.:;l ~:ur vn t l: rc ~ r e:- ­

fl ::ctl. - ·::::u , :.ut 1J..J ·-~E- r cc r tJ.i!l l i cht effects they st:c:-r- t c ~~-c rG::-: in 

c :~ l-'.;ur ·.,l-L). _,r.::cn r cfl : ct l ··.ns , c s~K ci:2lly - t ;::n 8.·~-·v :"'J.C £..- (~ ::h:.:cc ::f 

t ::1i s ::.:t :..:.., -:.: . Tll-r·- ':.lr:: f .;r.r visi~~ lc :.;~,-:,rif-·r ·Ju,:; .c;l;.\nc~s :.n the.: :::~: -~..J­

l:lon. 

Th:.- firs t tl!rc-0 Jrt i cl-=s :_· f the ::mt c.:.'L11::c- , l- .1hich 11'3.: 'J. t 

the :~ ..:: .. l:..'·::cir.. ~~ 

~.:.r ..: ·'m c ··1 ;urine. 

Th..: fcmrs ,3rc :~~rk r._:~ :~l sh-".::r :;wn. ~::;ut th.: ti~.:i~c , .' ltr~ou__;h 

s l i ~llt.ly ~.J. _:;:.-.c_,_t::t , 'J. r ..: :Jtill v-..._ry llcht Fl. ~~ tr:..:.1olucc:J.J.t . 

Thir-.; st ,~ ~~"..iu:·:t is c!.l:,r.::ctccisc- ~ ~-:• thE .'J~~~- c ·..: r _nee- ~:f t}K 

wiJ.'l: J rur:~r:-:.:nt s ~:-,J.t tht.. s.:: _:,J.J.ly s}:: ;W cl:..:· J.rly - t the .:: ... 1~~ ·If t~_r... s t .J.-

cc. . ~>_:_~i ;::r ::: "'L:;cc. .:'.. r ;.:: s ::.c·ctlv.::·l:- en tl1C rae-G.) J~'l .: n:.: t ·., t :Cl:.·r <.::x , The 
~~-~y ~:.:::l.YT.1 .... ss :_c c --mcs .. ruit;.: 4_ .. ~ '3.rc~t . 
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Fourth Instur (fie; . 62) - The nym~hs of the fourth sta­

r~ium o.:.~surc ."J.bcut 2. 7 mm in lenc;th. During this stoee thE:· co­

lour.:~ti :Jn remains very much the samQ but there is a cha racteris­

tic chmc;c: of the body sha~)c, which resenbles more closely the 
adult . Tho width of the nynr;_;hs increases considerably, eiving tho 

im~_)rcssi ~-:.n that the- nyrr;phs become: shorter. 

r.rhc nyrn11h, em the whol e, is n c:w br ovm in c ol Dur , with 

rc: ddi::::h rc:flections, exce)t the mat.':lthor ux which r emains whi tc . 

The hG ::t c~, ~)rothorax unc, mesothorux ore (}J.rker them the: rc:st J f the 

boc:y ~ ::J.ncl huve blo.ckish rcflecti-:'ms . The a bdomen h .:ts .:.l va.~::ue cur­

nino ti:aco . The wine rudiments arc now VGry c1Gve:lo:,;G .:'. anc~ w._sll c"!.e­

finc:d, c overine laterally t he white :~nd of the metQthor~x. The 

oC!.: rifC?rous cl::mc1s are very cons~icu::ms . 

Fifth Instur (fit:; . 63) - .. ~t the beginning (;f this stage 

thE: nym.:,:h mc:J.surc s be tw.:en 3 . 2 r:Ir!l c:tnd 3 . 4 mn in lene:th. The eene­
rul grotmc~ c c·l our is cbr k br own , espcci:J.lly the heuc1 o.ncl thorax 

which ~:re ..J.luwst bluck. The a.bc::;mon has carmine o.nrl c rc:enish r e ­

flecticns . 

The wine rudime-nts r4rc· n ,)W ve ry developed anc~ cover t he 
antEri ) r rq_;i.:m of the.; abdomen. r.rhe nwta.th:;r8.X loos:.?s its white 

as:;_:>cct t ,; l)oc omc of ths- colour of the whole body. Th2 o:l0riferous 

Glands ::J.r c: very visi ble under artificiQl liGht , q_ui te lure;.:.: , and 

h a ve c~r;:11ine refle-ctions. The vcntro.l aspect is unif Jrmily brown 

and the r ostrum rGuches the )Ost.:. r ior ma.rcin of the r,lG t':lst .... rnwn . 

The h.4irinoss i s c onsidcrubly moro n c ticeo.cle. The ;mtennac and 

lees .:::.r:· ~- .~rk , almost blE:lck, but hnve reddish or brownish r eflec­

tions, :...tcc ·Jrdin c; to lie:bt incic~ence. ~tt tho end of this sta.::.Se the 

nymph is 3.7 to 4. 0 mm lone;. 

c) - The Adult - Afte r thG fifth moult the nym;hs reach 
the o.dult c on dition (fiB. 64). 
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Irnr.lcdiot<?ly after ecdysi3 th<? Qdul t shows n pule- :;:-·ink 

c olour.J.tic..n but , soon, it tukcs up the chnracteristic black ground 

c ol our of this stage . 

The hemi-elytra as a rule c over the whole of the abdo­

men ond :1rc: trf.lnslucent but have a silvery QS:;_)ect . 

Tho [GnerQl us~cct of the two sexes is VGry similar, but 
for the· loncth. Tho femQles are a.bout 4 . 0 mm lone, but large sre­
cir.lcJ:f.l can ncnsure ':IS r.mch QS 5. 0 trr:l in lC?neth. The males nrc con­
sidc:r~~Lly smQllcr o.nd the: bico:st we ever s::lw dicl not me3.sure mo­
re th<..ln 3. 9 nm in lcne;th. The to.rsi of the adults have three ur­

ticl..::s Y!hercus in all nymphal stuees they only hnc"'.. tw:J . The ur­
ticlc: s c f -::he antcmnuo arc black but have c~ark brovm reflections. 
The ti 1.JiQc.: of tho second unc1 third puir of lees have n creenish­

- whi t c ccntrul zona while both ti:;_)S .1re black. The tibiae: of the 
first :_:-:lir of lec;s have the [~encral col ourine of the: :~oc:y. The 

edcc-s cf the:: ooxal cavities of the: three pairs of l egs are all 

white , 

The a1Jdomen of the female is trunc ·1te .:lt its :i_)Ostorior 

en d nnd has un oviDositor (fig. 65) normul~y at rest on its vcn­

tr:::tl sic~c . The ::tbdomen of the- r:13.le is far r.1ore narrow and its 
poster1or marcin is rouncl<?d. The: ~'resc-nce or absence of the ovi­
liOsitor allows for u ra:pid sex dctermin<4ti:n of the c.·1ult . 

A.ccordine to the maximur.J and. minimum :;_JE-rio''.s observed 
fer Gf:lch st:3r:;e of devolo:;_"Jment 'Jf Oxycorenus hy~linipennis, its 

life-cycle can b<? summarized in the f ollowine; way: 

Incubation of ege ..... .... .... . 4 t o 11 deys 
Totul duration of nymphal st-aees 11 t u 21 days 
From the r.Hlult stage t o fin:~t c o-

:i_JUl::ttion ... .... ....... ...... . 2 to 3 deys 
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From c o:;_mlotion tc first eee-
lo.yinG ....... . .. . . ... . ....... . 2 to 3 C.uy s 

Total ........... . 19 t o 38 days 

Thc. se r e-oul ts nc·rc o'tt..:tincd under lul:~·r ... t ,)riul c ondi­

tJ. .:::.ns ::'l.J1.',_ Ni th Oxyca.rcnus lw:.:~t in Petri el i shes. On acc ount of 

tho ..siz,_ Jf this insect , there is no ~:.rnctica.l wa.y t u f l nd out 

the l r.::..l£:'t.h ·.;f thG diff::rent st':l:_::cs un~1Gr natur;::~.l c onl~i tions . 

3) - Il,iol ·=>c~ - Two or three ci.ays u.ftcr r o::lCln.nc:: the . 

ac~uJ.t c . , .. ,di tion the cotton see d- buc; bccins cou:;~linc ( fie; . 66). 
Durl:':li...: c o_'ul :'ti.Jn there is an ini ti.:1l ~")ha,se , l tJ.stinG f rJr n'tout 

four h m .. r s, which i3 f ollowed by '\ r cstinc.:; };:Cr ic\c.'. ob ·.ut tw:; hours 

lonr.: ~ :J.ft c r which s xuo.l octi vi ty is rcn<:·\'7£-C.. This a ctl vi ty lasts 

f J r .::_1y_.ut an·;th...: r ·:-l:J.y. The f CT'1':llc , \·1hich is much L:re;cr thnn the 

m:J.lc , ~1.urlY.l.C C:J)Uli.l.ti cm is sC?c·n t r.J dr .. l[:; the. luttcr :J.r~un." , whi l e 

lockir~- J.'Jr f~:·od . Cou:;;;le:d inch vidu:=::!ls us a rule hide on shC?l t&rcc~ 

:,_;l:.lCcs , .,_nc .. (:11 the Petr i C.isL.c:s vJG sclci.::;n sc. c thcr:1 , ns tht.·y nor­

m~,lly ~:· -::· J.rsL1.c one: of the E..r.1)ty loculi , ::)l:JcGc1 thc.rt: f ur this 

j_)Ur .._)C SC: . 

On the cJtt ·Jn J.)l:::mt, :Jlth .. mch S ~)i:Ic tirnc·s we sce: a f,cw 

l_X::tirs .m t~w su:.;;c·ri or f 100 of th..:- l<::::~vc s , mc st times the::-~r hick on 

the int~rl ,:;r of mo.t urc: :..:Dlls, on the l:rQcts ,:_:f th& c::.:>iculy:x: :Jr , 

mor:e r Qrc ly, on the v.ndarsurfo.cc ·~1f the: lo::tvc s . C ::m~:linc i r:; con­

tinuous .·::me:. ~~ro l onGed., e:.::cE:·:;_)t f .;r the r-: s ti:nc ::L r i .:<:~ :J.lrc ~:.t'~.y r e ­

fcrrc c~ t o • 

..:\S s. rule tho first cccs Qrc loycd t wo (1·l," D J.ft'-r C<''PU-

1'3.tion , nnti. lnsicLc the loculi 0f =-~')en ~: :;ll s . The numl:: .... ' r -.Jf Gf1f:S 

la.ycd c ::tch time is quit.::. VJri:Jbl..: f.lS well :::ts thE· numb, ... r of ~'ee­

- l':lyinc · ·~·rl Yls . Norr.aalJ.y, tht: fcm;~lc c ~K- s on L:1ying C?ge;s nt i r­

rccular int ... rvQls , .:J.ftc r which th.:re is Q r c stin.:::; :;_1c rind, somcti-
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mes f ollowed by o new covul~tion, f r om which a new layine peri od 

rosul ts . The minimum nun~~or of e:c.es recorded wns six and tho ma­

ximum s ixty thr ee in two series: the fir s t with twenty nino anc1 

t }J.o soc :Jn rl with thirty four ecc s . The two ecc-lo.yinc s eries wer o 

o"bsc-rvo :. Jurin.::; a :.;or10d of fburtec-n cbys , o.ftor the f irs t c opula­

tion . 

The ee;gs arc layec1 in clustGrs uf v:~ryin:::; nur:1bc:rs , of 

which , no:rt:!::J.lly , the- :postori·: r enc.s 2.rc: m'Jre :-Jr l c ss cer.1entod t o 

th0 L~r11~tL: surfa ce. Durinc the secon d day the c:ecs , which wer e 

yell Y :i ::..h - v1hi to in colour , l:cc .Jr:lC can:J.ry-ycllow ::me this c ol our, 

with the ·=.c -vc.'lO~)mcnt of the embryo , chonr;os into pinkish--orane;e . 

Incul::"Jt.., Jn , \'!hich c.:::1n l:.lst f r cn1 f our t o clevan c1eys, n0m_glly 

lo r:t s f or 'Jb~/ut f i ve deys. 

'~'11 hcttchine , tho chorion Sj_)li ts l onci t udinctlly Qnd the 

first ]~rt of the n~nJh t o emer Ge is the ho:J.d (fie . 58) . The nymphs 

ctft.::r birth kee ~) close t oe;ethGr n c :!r the· cm:;_1ty eec- she l ls, and 

lnter J.t:; ._;}~ for :.::. shol t.1rcd j_)l Qce in which to sponc.: their fir s t 

day. 1.1 our case , they n ormo.lly c:.::.thcr insi dG tho ulrc:J.dy men­

tionc (_~ c.1:1~: ty l oculi. 

DurinG the second . .:md third day the: nym) hs b.:: c un::> ID·Jre 

ucti vo :l.Hd are soon t o move around, but were nove r G'tservct.~ to 

feed . 

From the second inst::!r onward s the n~.i:i_1hs arc- soou t J 

f eed on tho seeds , CiS well as t 'J suck wate r f r om the.· net cutt-:>n­

wool. 

.As t'l rule no L 1rc;e Oxycarenus po:;~ul:J.ti :.;ns .Qr c .:Jl.sc. rve d 

on the C·Jttvn fiol cl.s bef c r c: the r.Jatur:J.ti on of tho:? first bulls . But 

the: sec:c1-buc u~;r:e.nrs on the c j tton :;l unts , in small nur£.bc·rs or 

even fcrr:1in:::_ sna.ll j!G:pul.:::.tions, 'bt:·forG this :phasG of the ::,1l 3.nt cy­

cle . ~~t this e-arly stnr:c 0J::YC <"lrenus is s een sucki ne the different 
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orc:tns of t h a :.;: .. l~nt, c s:;_'Jocinlly the :tenc~e:r p.::trts, but os soon ns 

the bolls o~en they feed exclusively on thG seed. It is interes­

tinG tG ;wtico , on the othe r h ::md, that , oven befor e the O]_)eninB 

of tho tolls, thor€ nr e c~s0s when Oxycnrenus feeds on the cott on 
seer~ . TLis ho))cns whon the seec1- bue en ters the c;rec:n l:::olls 

t:ru~ ... u.:.)l t :h · hcl cs nacle b1 the. different Bollworns . This co. se wo.s . 

obslrvc ·.l ~;c va rr.J.l times . 

Tho c ·Jtton-buc har c.1ly donaca s the fibre ::tn\~ c~uc:- t;:, this 

it het8 :·ftcn been roc~ lr dcHl QS Q :;;c:st .)I li ttlc . import ::tnco . In fuct ' 

t he only WtJ..Y in which the soc c~-,:.uc: nffc:-ct s the fibre is by beco­

:oiii::_; i:r:tt::rrain.::;lc d with it .:tftcr L'..c .1 th, L ;v;crine; the r cf . .:;r c the :pGr­

c ont:tc e of f irst cro.~c c ~t ton-fibre . 

JJut thE. sccc.-~::,uc; i s cxtrcncly irJ~)::·rt8.nt in rcl:J.tion t o 

the c _. tt :m sc·c:"':. , n.Jt only thr cuch bc:nn_::: nn infectL)n 8.£::C:nt of the 

kernel , ::m·:: therefor e l owcrinc; the c:;c. r nin1tint; j_)OWG r of the seed , 

l:::ut .J.lsr·, ;:;y c:ocrcasinc si~·nifi c .mtly the wo i e;ht ;Jf th . .:· DE(·d. , 

throuc~ its fcc~i~ hubits . 

the 
E:Qcri~ents on thi s fiel d wore carried out , cxnctly on 

lines :ts those: c onncct ...:d Pi th th.:: c .:,t t on "st :tinc rs" , o.nc1 

the f ollaHinc; rc sul t s wt::rc obtninc:c~ : 

~ ) Internal infection of tho kernel 

;~[_:;.':l r cultures of 40 nso)tic seeds 

.~co.r cul turE:s of 40 sGcds att..-::tckccl 
'J,., 0 ~ . 50 ~ i.Jy x:vcnrc·"'lUS c,urlnC c,ny s •• 

100% hoalthy 

17. 5% hcnlthy 

It c i ve s us thercf or0 ::t hich :;_.xrccntuc:G of internal in­

factions (82. 5 %) , an d tha seEds ~~]_)co.ro d infect~~ in the f 0llow­

inc w~lS : 



~: 99 :-

" v • JL, l:iactorio. only . . . . . . . . , . 21 t ubes 

By yoasts onl y . . . . . . . . , . . . 5 tubes 

Dy buctcri o. :mel yco.sts •••• 6 t ul.)es 

~}y 0. f1lamcntous func,us ••• 1 tube 

. ..\nonest tho yG,~sts a s~: c:cic s ~~f Rho:-l0t orula WI3.S i denti­

fic <:"!. in throe tu~~.es . The filonent -Jus funcus was :::t Nic;r.Js:;;>or o. sp . 

' ) Gemino.tinCj :i_: ower :)f the seed 

3e ads ••••..••.••.••... • • 

.. \c:;;J.r cul tur..: s .Jf 40 sc0ds 

.:\tt :.1ckoc1 by O:xyc,J.ronus . 

:."..urine 50 clays • • • • • • • • • • 

100% of e;c•rmin::tti ons 

80% of ecrminations 

Th e l oss in c;crrlin:Jtinc :;_)cwc:r of the see~1 clu e::· t ::~ O:xyca.­

r onus .J.ct1on is nf't :::tS hie:h as th.:o.t c.:msc-d by thG c otton "sta.i­

nGrs" ~:;ut , ncvcrthE:·los s , it still rc. }_)rc-sonts a loss of 2o%. 

c) Loss in weieht of the seod. 

Tl1c l oss in weiBht of th.::- so~:: cl c:ue t o the fcoclinc o.c t i on 

of the: .3-::cC:.- 'tu e: is sienific !JUt , Fiv.:: sm.1plc: s of twenty soeds Y!e ­

rc subj.::ctocl tJ tho .:\tt ::lCk of ~me htm•.'l.rcd O:xycur enus durine f i fty 

C.o.y s . Onl_ o.:\ID::_Jlc of twenty uS...:j)t ic se:c-C.s was use c"'. -:t s Wl tness . The 

foll owin:.:; tn1:lo shows tho rosul ts obtained: 
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TA:ELE XII 

1 

t Initiu1 wt . I Nntura.l l oss Loss of 
of Sf.lmr;l c s Final Diffe- 0. 75% of thC? I wt. due 1 L : in gr.:u"'ll s . wt . • renee ini tial wt . to insects• 

J I 

I I 1 . 9203 I 1.8958 
J 

0. 0250 0. 0144 0 . 0106 ! 

I II 2 . 0£~99 2.0242 

I 
0. 0257 

t 
0. 0154 0. 0103 

III 2.5498 2. 4947 0. 0551 0. 0191 0 . 0360 
I IV 2. 5931 2.5673 0. 0258 1 0. 0194 0. 0064 
I 
t v 2. 2719 2.2329 0.0390 0. 0170 0.0220 I i 
~.V-VI 2. 2125 2.1959 0. 0166 • 0. 0166 
' 

In % of ini t i n1 wt. 

I 
II 

III 
IV 
v 

X X = 

s ex - x) 2 = 
Sm = l/1. 1150 

20 

- 0. 0106 

- 0. 0103 

- 0. 0360 

- 0.0064 

- 0. 0220 

... . , .............. 

. . . . . . . . . . . . ~ ~ . . . . . 

....... ' ........... 

. . . . . . . . . . . . . . . . . . . 

................... 

X = -X = 

4.1570 
3. 0420 

1.1150 

= 1/0.05575 

= 0.780 = 3.305 
0.236 

5% )> P.>2% 

0. 52 
0. 40 
1. 39 
0.28 
l. 31 

3. 90 
0.780 

= + 0. 236 
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mhc mean loss of weight (0.78%) is signific~t at 5 %. 

In 'lcc :n· ~>mcc with the: r~sults :;f our e x )c· r imcmts, th(2 r.1enn l oss 
...: f '' 'Cl:.~ht ::·t..l..:.• t -:; the uction :.f the see d- buB, will lie , in 95% ,of 

the c .Jsc.J , b.: twcc:n the f ollowinL li1~1i ts : 

1
1. ~tlt5 

0 . 78 ± 0. 665 ~ = 
0. 115 

..c.·nc results of these GXlKriment.s sue:cE·st th11.t a c r eator 

nUl:l"Jcr of SEU:J.J_Jlc:s (J.~C' ssibly ten) should b c usc cl , u s well a s more 
than ~mo wi tnoss t o c .:mtr :·l tho n::J,turul loss of w~ie:ht . Further 

V!::>rk will b ... c~ono on this su~jc:ct . 

In uny cnse, howevc:r , the results :.:.f our ex~cr1nents 

shcr1 clc.3rly the influc•nc e of this suckine; insect :m the SE:cc.1 , Ylhen 

tho IJ.ltur c bolls ore l c·ft on the- plnnt f e r lone: j_:JCr iods . 

"~ ) - Host P1::mt s - Be si'_:cs all S:t"~ ecit: s vf wil .:.l o:ncl cul­
tivxtc ~, c otton , th<.: s .:::od- bue hns ~:;c·en c ollectc-<1 in c;rcat nm:1be2· 

of 1·=21Vl.CC<..o , es:;_:;o ci:1.lly on th:: ecncru Hibiscus (H. _£~sinensis, 

H. _9_:~:~~:i.-~~ ' H. o sculcntus), ~~~.::util on (..t~. c r ::mdifl vrun , .A. a s ia-

tic1_.2, -· · f r icunum) anC.. par i tiur.1 s~~' · Ox:yc3.rcnus s:;;;-- . hus alco 
bcc::.l :.;:' ,)'l.;nc.,_ on Stcrculir-3 s pp . ( Stcrculi:l.CC::lC) nnd :.:.n scN .:: ral spc ­

cic::s ·)f ;lc:~cin (Lc~unin~sne) . ·;.rc :...1rc sure , howcvcr, thnt the se ed­

- bv.c haG 8. nuch wic1L?r r r.!:r..J..:L· of }:(.) s t ~;l~lnt s . 

5) - :nuturul c cmt r ol - lJ..)it.: _t:· r par:~sit E· s n . .Jr j_;;r ed::::tt -.)r s 

c :£' the c c.t t :m s ee d-tuc wcr:...:' f oun~~ . Thi s uctu.::.lly ::J.LrGc·s with the 

e:::ist in:; l:'te: r :1turo :;~ Oxyc!lrenus Sj_)~) . 

In s .,;nc: of the cultures T.1 J.:1_c on thG lobor ::ttory , we ;bscr­
ve:: .:1 ,.m.n1xr of {Le ~c,_ S:JC·c lmE:'ns in wl:.ich there wus .: str )nG devclop­

mcnt of :::t s--'lccics of the: fi l .':lDcnt ,:ms funeus ~~ s~-~· re;tllus . Cultur es 
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of t h i c fun::..,-us were r.1ac~c anG. seve-ral Oxycarcnus placec on them , 

but n~·:,t :~t cinLlc in·:hviG.unl showe <~ any sic;n of infection . This, 

t ;:...._:..:: th ... r ·;Ji th the dissectivn :.;f ~.Dmc S:i:J<?Clnens, ~;r.Jve c1 th':! t the 

func_:us was only :ln exor .J.r::lsi t c , \Ji th n :) influence .Jn the insect ' s 

hc::llth :J.n :::., thorcforo , with n o value in its c ontr ol • 

.. a th:mch we did not find uny f 0ro of bi c l ogic.:ll c :::mtrol, 

a L:_ r..:>::lt nt:-"~xr of seod- bucs must c~io clurinc: the: clcsG se-ason, J)r o­

bn.bly :~r.c• t ·: .'J.dv c·:csc food .Jnc~ clim.J.tic c onc,_itions . In fa.ct , the 

r.1 ort "' lit~ii r ·Jtc must inc'..ee c~ tc vc-.ry hie;h t o koe:;~ thE Oxycnrenus po­

:;uL .. tioH e1t a. EJorc: or less c cnstCJ.nt nu.mbc·r or s .Jon th;::· worl(1 woulc~ 

be lit c-. r~lly cov ered with this insect . 

T:::tl:inc into c .:msic~or11ti:m thE· s ize of the: s c c :1-bue; ~nc, 

t he :·~cn8i ty :)f its :_)O~)Ulo.ti ons, once the OxycCJ.r c'nus i o c. stn'Llishecl 
on .J c c tt -.)n fiol C:~ we can harcUy ho~K to olirain·Jte i t from the at­

tacL:c.<'. ficl~~. 

Tfn._-_er the: c ..Jnc~iti ons in which c ott on is _;rE.'sently culti­

V:Jt ..... cl in M 'lQ:.U.Jbiq_ue , :me bc r.:trinc in mincl tlnt the lCJ.rc;e v o:;:;ulQti ons 

of the f;e:cG.-l:uc; 3.j))Cnr only uftcr the mo.tur.CJ.tl.::)n of the· boll , the 

only '.~; -1~- in wl~ich ~Y.!rtial control ·Jf this buB is o1:::t CJ.i n: ~ is t o 

have ~ first :ickin~ of fibrG sJon cfter b~ll m~turntion, un Q a 

sc:c.:nd :'.n c os soon us th(:rc is 3.Da.in a sufficiently l ::~.re;c f lush 

of r.ut urc flbre , f ollowed by Ul)r ::::::.tinc; o.nd l.:;ur-fline; of the plants . 

It is iTJ.~.: ortCJ.nt to notice thut this :;::r :::tcticc: is ndv .:mt :J.[:,E:·ous n ot 

only i n r::. l :l.tL .. n t ·J this ~.est , but olso to oll the other sE·rious 

c ot t on J: . .::·sts . 

Throur;h thc sG ::."rophyl3.ctic mc:~surcs the seed will be 

ko:;_:;t ~s heal thy 8. S J:'Ossiblc, anJ th~ scc c~-buc; ~opulo.tL::ms che ck e C. 
dovm t c) :::t c..:rto.in C?xtent . 
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