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TIE II{TERACTION BETWEEN SIYOILEN SIIOOT

DISEASE AIID MIRIDS ON COCOA IN NIGERIA

D, Kay, J"F. longrorth & J.M. Thrceht
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- -Cocoa dn l{Lgcrla i6 hcavllJr at,tacked by Mlrlile (capslde), prlu-
:l!:11I E+h1b.o!E9l-1a Flarularis Easl., rblci alerae6c rhG'Jro""i'riool"rhcn fccdl.ug ty rffic trn!-iGtc ialiva. Tbe rcaultl'R lecrotlc Dches arc coaooaJ.y lnyaded by caroncctrr.a rlalttlueoula is"ik-&-ii.i

eJ .Llrirs(, u.r,n6 4 EexLc EaJ.:,v4. 1.!!e f CguLtlEA lCCfOtlC Dat_ches arc couooniy l!.yadcd by Caloncctrla rlsittlueoula is"ik-&-ii.j-saccn, and thls funsus nav afEF6lGn;Fffiffi8-"r-"*t"it-iiit
the treee eoretlaca dte" Crordy (rgt+Z) eloiea that Ulrtil i";ei";e;-
T"gg *ot?. kL1lcd onLJr greca tLsoue, but vhen thc teiLoas tccaaf ,.r-fecrsal rlth g. flEldluBcuLa. roody tleeue could alco bc krllcal.

1.

lhe erollen shoot condltion of cocoa ,aa ehona to be causcd by altlrua -1.a"129b! Foeaetto (1940) ln Ghana. prevloual.y thle aH.scaJc ras
. congldereil to be of nlaor laportance in the geaeral plobletr of coooa
fie-ia9t oaur-e ar by i{lrr.de and by adverao environnaatll condrH.ons
\uoe.rcJ.er & wcsir i94c). u[ti]. recently, effectlve control of ulridrhes.not been poeslble aad they-are 60 ublquitoue e6 to occu! freqo"ot-J-y dn farna also affected by the vr.rusc. caualng rrorl€n 

"uooi-iii"""".Ae a result, the eff,ecte of v1!uB have been coaiounded rlth Millat ara-raege and thc aceoclated die-back funguB.

ObEcrvatlons i.n Ohana (WlULane, ,l'9i1) aod, ln lttgcrla i.adLcatcdthat a vl'rue infectr-on predieposerr treee- to subscqueaf .iL"r.-ui lrt-rlds. rn fact rherever the growth of the cocoa is reakr or the -ciaopy
1e brokeu therc ie a tendency for 'capeld pocketo, to iorn (w ir"r",1tl), fioblyar '1956), Iu euch areae rherc tf,e caaopy haa bcen reiluceil,ltcreased drtrroaure r.oada to adver.e chaagee ln thi- aLcrocrrn"ic "rtu-ln the crop, aud to lnvaelon by a grouad regetatLon of graeaea andherbaceoue leede" under theee eontH.tr.one fainE whlch ari attackea byboth lllrlds aud v:lrue ray becone unproductlve rLtbln a fe, y".ia,
ThLa decliae cer be accclclated by the pcaaaat faraere "to irtii-ro-terplaat wltb food crops.

- Tnvesti,getlota ,.ato thl8 conplex iaterectloa rerc greatly aa-eleted by the appllcatlor of, the'cheoi.cal control ,a"r"ui"c rniroaucccagaLnst lriile td 1956, l{aturally lnfe.ted cocoa farEao lprayod ,lthB.E"C. ehored apectacular laproveienta (Th!csh, 1960);-;r;';;:;; ;"-Bu1t6 proapter! the euggcstr.o! that theac lneecie rargcLy actcriini tac
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EXPERI}IEI{rAL WORr

a) Koroboto obBer?atl.on p].ot
the. aprcad of .8ro11o,,. ahoot rll.aoacc hac beea oba6r"cd 1nfil"illojl"i; i:rl::"1.1 . "rii "- 7 gitl*ioi .ro"" ;i;;i;"
e,s*r ielgi'"iiili'Elr'li"iol"i,*i;1,'il: fLlT:r;li"laflctcdr erd the cffecta 

"i-irr" 
- 

""ipiix.or vlruecs et tro-

i:;iirili :#t";l"it ::;;i;, ;q.:iu::1 
#"Ht"::,iilil.B.E.C. apraylns itarted r" Iti""u'iSii-io"ooatrot t{irl,ilc.

- The effect of 
:_i"1l: :: y1c1d 1s difflcutt to catttatobecauee the coadttton or tne" iie;.-1.-;;iy partly cauecd

il":1;rf:g:nril"jrl" tuey r"ve-il"i-riiilt"a rith vlrus.
u e t reen iu. -";;;"; ff T":iff rii:"t:" l"f::r.," ".ii"riiiiiito s end thc yLcld J

::= o,u 1 sii 
.-- ;;-,lt ruf T:;i: {i:i:lt{}i!I.: j{il:-ar.eo corralated ,Lth sr"th, aid-p;;;i;i il*eratroae bc_

::i:f.Lt:iir'ruratlo! or r"i""tioii"il'"il.r.ed uer.as thlc

lnfcctLoa at Eoroboto srolle]l Shoor oho----l{^_ F
Crop

Scacon

1956-r? +

1957-58
1958-59

Ilelds
x

Vlrus

o.,t8?2
o.0279
o.1t?6

ILe1d
x

Glrth

+ o.ro92
+ o.r8o8
+ o.4r48

Yl,c1d x
Virus
Eldolnat-
lug Glrth

Girth
x

Vlrue

O.O45O + O.Z,t 16
0.1?60 + o.o4fo
o.'t9o, - o.o?o1

,86
524
606

''t9j4-55
'lg55-56

o.1997
o.3214

o.o?56
o.o1g5

o.18?9
o.r\52

r s Bcfore Ml.rl.ila rere coatrolled.
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rtro rclatr.onshlo !g!p4gn yr"eld anar aluratlon of iufcctloa be_cane lcae narksal 1u ihe -crop eeason rhen control a€aBurea ,a!eapplled, and has efuce dleaip..""a. i;;;";;'ln the 1p!g_ 1959 croorcaaoa rhere rae a e,lghr tiia"""v-roi-iie-'orae.l-r"iiitiili iz",outylcld the noat re"eat. r""tt""ior"l ir,'"r, .a1rc"ut farn, rhichraa ,.a e aln{La! conrtitlon r" iii;, - *a-iri' oot uutl-L receatly re-cel'vc laeectlcldal aoraya, the ilri:. "i viiue rnrectl.or ls aor h18hand thc eu.autatlvc 
"it""t, or "iro.l ltirii'i"r"g", aad dJ.c-back overthc ycare hava aa.d6 rhe farn ,np""a.,1"tf"l] in"""u (195g) stated tbattho hfected trece rerthe treia 

-ii" -iiiiu,ii".l:T 
;::::r:il]:-;:"Iiirsr.lllfl;"r;:l :i.r,ahruba haa folloycd tho deetructtoa of tlf canopy. Thora ia ao iadl-catLo! of so1I or othcr. lnvi.ontrcatal. afii"iarro"" batree!, thls ar.tcaad thc oac dcacrlbea .ro"". ii-i;;p;;:;'p,orr regla.ratloa hacI,roc.edeal rlthout chccke by fulther Miil.[-J...S", aad uuch of thc

ipl,ii:!" ix,i:::iiff ":: ffisTt.t;.ii;::Jpij.;$"ii:il.i".i::,.D. co&par6d vtth the natl.onar ;";.;;";1.;ilaron whlch Le teee rha!,00 1b. of dry coooa per acre.

b) Oturo obeervattsn plot
Regular eyrnptor obEervationE wero Btartod bt 1g5? on a pl,otof randoEly plauted 

"o"o" "i di;;o-i" the Ibadan Area ofMaee rufectioa. Thc nunber or-iiii"i"o treee increaec. fro!tl trees at the our66r ro 15, i;-;;;ust 195g. uoet of thclufcotod trcos,ahowed uyrpt-oiu -Iypilar 
or vlrua infcctlonard rere ueuarly in worie-coaartiio-rl"o trr"ii""rsiiiii;.Mlrlds rere unLi_ere"[y p."."ii'iiirgu vlrus infect€d treesrere or€ eererely attacked tlaa freaitUy oo.u.-------- ----

Regular epraylag rlth ganna B.E.C. wa6 started tn 195gto control Mlridsr-aia ,oet"ir"""-iio" elace uade cxcGllcatgrouth. The condltLon ot eacir-ir""-iq. ;;;;;";-;";;;;:;;"y_Lns besar a'd at resular i;;;r;;i; ;;";-;;;;;i";;.;i";r;,
:1it1: Bcoritrs 

"v:riT fr,r.i.i-i-iirlsu 1955), rtclde ror rbrcrop aea60n AuguEt 1g5g to rluly 1pJ! wels recordcd for oachtrec, and theeC ylelis *"ru ;i;"i;iiantry corre]ated rlthglrth. aad rlth tho coudition-ii-iiJ' 
""oopy 

ae recordecl InAuguet 1958. There was a eignlficar^,ri correlatlon betwecayteld and duretlon- or rnr"clio"lirir." to that at Koroboto,but after clln1natlrg tU" "if""t"-ii'".rropy coudltLou thleoorrelatloa dJ.sa.ppeared" ny "orp""iuo', at or.u,o the corrc-latlon betwecn yr"ra .oi ";r;;;.;;fiit1oa renaineit atsnlfl-cant aftcr cl'nlaatlng 
"".f"i il" 

-iiJ' 
a o gl"th, and durattorof Lnfectl.on. Thus cai_opv """aitrJi-le thc noet ilrportatrt ofthese factors- and rluii iuil-.ii-u"' iaflueaced by vlrue 1a-fectioa, it appeare that tho coialti", of thc tree Ls largelydetcrnlued by the erfe-cra .i Mi;r;;;-;";-";-i";;;;ri.ril.il-letLonshlp between.ylela aaa fafecti.on ccased to crLst aftercalopy coadr-tlons inproved foll.onlnt lrrrra coalroi;--- ----
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fabls 2"

r*r' SigaLfloatrt at p = O,OO1

r = Slgalficant at p = O.Ol

CorroLatlon Eealthy Brcee Infectcd Irc.!(N=2ro) tr=(16oi
Ylcld x Glrth + 0.456?xu + o.r4agrrr
Yli. id x Caaopy Dauagc - O.4y52#a - o.56ooE
Ilclil x TLrua O.Zr?ra
Ileld x Vlrua. Caaopy Danago O.O?4,

flcld r Caaopy Danagc. Vlrus

Ileld x Canopy Danagc. Glrth
- o.518rur

- 0.5545*"
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2, fhe luteractl'ou of vlruq aad CaLoaectrig

four cocoa farue wh5.ch xcro laturalJ"y lnfected ,lth vLrusrc:!'e choecn_at Offa-Igbo near Ibailah-, and tno werc sprayadrltu- gar[la B"E.C. to prcvcnt further llirlal attack. In eacbof thesc farns eelccteil fan brancbeo on vlrus frc. and viruslnfected trece rere lnocul,ated wlth Calonecirta. The tccb_
lf,luc ueeg (Kay, 196oe) ctosel,y sioul;T;eftffi a"i"si 

"oaaubacqucrt dle-back. Both spread of <lie_back in the lnocu_

t.!
I
!
t

lateal twlga, aad the nu.nber of txrigs whl-ch dled to the poiatof luoculatlorr wcrc greater in vlris lnfccted trees. More-ovcr the rcsults indlcate that apreaal of dlG_back ias grca-tor ln vlrus lnfected trees La tir, ,nsprayed p1ots, rhLchrere subJcct to coatinual Mirial aiaeage. Ai Of,r*o ElnilartrLale have Bhosa that the epread of die_back 1e affecteilby_thc lcngtb of tine thc trle hacl bcea lnfectcd rlth vlrua,ard -upo! thc phase of virus lnfectl.on. fay (r95ot) Uas eUoriia Ghaaa that there ras a d.irect relatJ,onlhlp 
- 
te trccu- tlc -

eprcad of dic-back and the vlrulence of the infcctlng vlrue. ,Pre).lulaary l'?vestlgations cuggesteal that aa adequatJ ratcr
?uPp1y_ rcduccd the spreaal of die-back (Nay, unpubLlshed La-fornatLoa). Aa iuadequatc eupply alLd not lifnuiatc thc spreadof existing Lnactive dle-back, but ploaoteal the epread oiactLve dL.-back s it e6.
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Experiuents qn leu4E_lrerE_ e!,_48eql

A populatloD of 24O young trees xas divlded into four
8loups aa aearly equlvaleut in el,ze and coadition as possiblc.fro groupe wcre inoculated with a conbluatLon of virulent v1-rueee frols Abaku and Egbeda. The fLushes on one iuocuLatedgroup of coutroLG have been daaaged each fortnlght to elnu..late ULlld danage. Records of sten d.iaaeters lniticatecl thatvlrua inoculateal p1ants haal made signlfLcantly lcss growthln elght norths than the controle. iost of th! lnocuiateiltreag had showu the characterl-stic leaf 6ynpto!0s of both vi-
ruaeB, aad the svrellings assocLated with Egbeda, and iu uanycases teraLaal owelJ.ings had destroyed the growing poi.at.Vlrus LafectLon hacl a s t!i.l<in6 effect on flishlng ,e the nr:m-ber of new shoots had decreased by 6Vl in July f959 aacl by
8O# ta Augustr wheu conpared with controls, The artlficial da-lage treatEent has so far had llttIe effect on growth. Thedlffereace in rate of flushing between treatnenta waa Eoatotrik1ng at the naJor growth periods ln October and Apr11.
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ll]eb er of oxperlnents rvexe dcsLgned tonatL-on ou the cffecta of viru6 .;";;;.;-tural conditiors (Longworth, 1!60 ) .

61ve preciac laf or:-
under allffclcnt cu1-

The fhst cxner{aent consisted of a factorial coabLna_tlon. of presence "id "b""o"" ,r-iiiieiiilol*"ou fertillze!appllcatlon. aad each pfot coatain.E-i"-"iiuy plant o and othereLnoculated wlth atld- ".a """"i"-i;il.-i;; area f,aa ueavJ.J.j,nulched, aad Ehaded ior the fhst ;;t-;c;s-in arter plaating,and the6e tvJo factora^were apparently euffJ.efcat to prccLualeany cffect of irrisatlor. rh;'";;;;iio;-;;-s"o*th caueea byvr-rue yas signLficant and virus u"u Juo-uoirreased height oftbc seedlinss anrt rhe "r-t"r-"i ;;";-;rili.ce<1. whcn !o6t ofthe lafected pfants we-re aoriog_ eyipi."5l -i.:-t of thc p1art6 1!the vlruE treatnents were lnocilai.ea wfti C.lr."4rl.q. nfgltnonthe after Lnoculatioa the u""afi"gu-"Irf reraoved ancl theJ.eagth of the lesLons neasured. It wis noteal that le6ion length
|ae slgnlflcantly greater j-n vlrue ioi."i"i'pfunts (p = O.O1 ).Itrcan Leslon lensth in healthy 

"";;";i;-;; 29.9 nn. aait i:r slldaud eevcre r,LluE lnrectea pJ-lnrs r"r-jr.o-"i6-ia.A"r"]-"Ipli]"tlvely. This has obvlous relevance to-tUe sftuation in the flelilae Thresh (1960) uas shown at r.".t"i"'i"a-itu"oh.r" that vr.rualnfected Dature cocoa wL,1r r"so;;;;;;-"ii-ri"ru EatisfactorilyLf nalntained free fron t{iriati 
"oa ".uo"i"ie-a aJ.e_back fungJ_.

The second ,experiucot coasietcd of sLnilar vLrus anat
ffi}::i.'i::..superilrposed"p.i-it]-irIiI"I,To,""to.r: rr, i;;;iil;;,;;;:.{5";: :.iii;": T":l;::J:. "^ ii::plantJ,ng and throuehJut trr" ci-.i-r::-::::-:'caLlrenEE' ArEC
Eros,rh h'+ .tnr^_ ;.- !,}h". first dry season et"ae proaoiea
g::xl*, 

_ :":_i:::: lT _ :ltuau.on ;.;- l";;;;;;, 
-lil".flI"Hlii""

::::ll r:- :n:: t, coodl rlons h"" ;;"li;; i. "i,iffJ ;;";T:;;
f,Iilll' ":l',:gr':::i:: .:: g:"11 :1" . 

i' . t 
", 

-ii"," ;'; "i;: ;iil"
l:i"::":*-1"::"ly!:: :."" i"".iali"";;;";;;.;il,"il::::ff
I:i"T:::::t, Yt: exposea conartions ri"iii'il.-ir:tilil:::
*#i* l:.1::^ lenst hs 

^rlre s?earer Ln the viru6';;e;;;"ff;"9;rrsr s 6r_c.rLer t n Ene viru6 tresla thls case the differences were not slgnlficant.

Mean Sten Diarueter
(cn. ) iu

Shaded plot s
fa unshaded
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fn both cxperlnents, the aunber and lcagtb of Lateral roots ,a6recorded on eeedllncs whloh were 
"uro""a-iIi obaervatlon of the3##ffi"|;'i;':;":lill";:ii i::i::":::iuEber or root6 rere r.-

relat iv;Iy-;,"ri ".-,"a"i'"ilul"ioli"il"":;:::i';i:.::"dH"i;;l::,".actlon was slsnl.ficant though tt" i"i""tili *o tor"r root langth 1ushaded plauts rras not "

1.1:::""-" aeedllng crpcriEcnt dcscrlbed above lnvolvcd a l-ar,renumbcr of guard p1art6, and in Novcnb., ,tgiS, j,60-ii1-he."-"ir"eelected and used Ln aa ancJ.)1""y 
"*p"ifriiio rno seedlings ,er.

11"13"d. into- rhlce s?rp:, at ranaonl ";-;;, Bloup was rotalncitae- the hear-thy control, A 6e-eoad gr;;p-;;"'i"ocur.atcd rith a vr._ru.l-ent lso,ate of cocoa, sroLlcn eioot'viiiu- rro, Egbeata in Novcr_ber 1958 (rr) ana the thtrd s";"p-;;; iioiir"t"a in rebruary 1959
ilil;"*]" moet or the aecdllas"-r".""i"i"i at rl rcri shoshg

Frequent record6 were nade of lcaf nunber, eten dlaneter,seadllng height. and on tlc ."ppcaran""- "iTvrptons. Furthcr,haLf the plaute were removed fo .frfy 1f159 ilr a dctallcil recordof alr-dry rai*hts of stear, t.proot" 
""i-i"iJ""r root, arar th.nunber of lateral rooto.

By May 1959. thc accdllugs infected with vlrue ,cre al8nL_flcantly sllalLer than tnc tcaittry 
"Iiii"r.]"rtc G.r1y inocula-tioae-caused tha greateat. reductioa i"-S"IrtA, and thc EGa!noathly lncrcasc in hci8ht elaca-Ti ,""'7]i'"". conparcil rlth1o.4 cn" for tho eeeilliige lnocu1;tc;-;t 'ii 

"oa 12"9 cD. forthe controLs. Slnllar efiecte ,.." oot"a li ,tea illancter aail.Leaf nunber,
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Thc resuLts for thc saaple of trccE whloh xcrc uprooteal and
relghed lndl-cate that vlrue cauBed a gen€ra} reauctioD 1n growth,
aEd there raa no chan6e 1a the aten/root ratlo. Wh1let there was
uo rnarked reductloa ln nuuber and welght of lateral roots in thB
vlrus inoeulated oeedLlnge as !ya6 indlcated 1n the previoua ex-
perlnente, the ,lealr weLght of total roote ,ae reduced.

DISCUSSIONS'AND CONCLUSIONS

Many factor6 contrlbute to the unthrlftiaess of cocoa ln
Yestern Nigerla. Auong these are the viruseg causlrg ewollea
shoot disease of cocoa, and t{LrLds prlncipally !S}*Xggi}gelngularls EaB1. Thelx lntcractlon Ln cauel,ag dle -E-Cck of thc
cocoa tree hae been the suoJect of J,fii6-otlgat1oa at W.A.C.n.I.
fbada!. The reeulte obtalned eo far have greatly assleted la ro-
aolvhg this problen, and the followlng diagran 18 proposed to
illuetrate the Lnterplay of factore leadlng to die-back;

VIRUS
DISEASE

ENVIRON},TB{T1\
GALoMCTRTA r-o HXII'rlUi.

,rr-Jo.* "/
The applLcation of lasecticldal sprays to cocoa falns lafecteil
rith vlrus brought about striklag lnproveneltB h growth and
y1e1d. thls leil to the euggostlon that Mlrlrte and tbe ageocia-
ted caf,qnactria dle-back largely deternined the condltloa of
virrrE-fiTected cocoa. In fact Thresh (195?) slated that in the
observatlon p1ot6 at Foroboto, and el-sewbere ltr the Area of ltlaee
fafection, viru6 ls rarely, J-f ever, oo1e1y re6poD61b1e fo! tbe
death of trees. Moreorer l"n the areae of Maee lafection rhere
eratlicatioa E6asure6 rere abandonect 1n 195O (LLeter & Threehj
1957) tbe cocoa has aot dieal out ae rao expectetl.

At Koloboto aDal O1uro there rae a slgnlflcaat correlatloa
betreen decreaEe ln yle)-cl rLth duratLoa of lafectloa, and thla
leLat,ioushlp ras reduced anil fiaally eliaLnated at Koroboto dfter
two years following Hlritl control neasures, aad at Oluvo by



crelaovLng the effects of cangly conditLon 1n analysi.E of tho alata.
Theee reeul,ts enphaslze the'Laportance ol l,lirid ipraylng, antl in-dlcate that the conblned damage caused by Mili6u and'virue 1s grei_ter than that caused by elther occurrlng a1oae.

- MLrlds rhen feeding nay k111 young greerr tiseue by Laject!.nga toxic saLiva (Goodchl1d, 1952) aacl in iooay tlseue tileee-Leeloieprovide eatry polntB for C. riFldluacula. Wi1]i"r" (j95f) suggeetedthat vL!u6 lnfeqtlon rnay p-reaG!6Ei-E6s ro attack by Mlrtd-.
Contlnued MlrLd attack destroys-the young regeneratini tissue, andlatroduces f ulther- CaloEeclr:Lg. This cu.aulatire pro"ui. (Clayion,
!y>o,, severely reakens the canopy and nay rlestroy lt completely,partlcularly Ln conblnatlon wlth oth.er factore, ir.rue iniectronifor exanpler lncreaees leaf faIl, aad generally roduceB grorth, (po6_
nette, 1948- Goodall, 1949). Thi preeint studles have ehowa thatvlrua i'fectLon reducee ihe nuuber of growth flusho. lroaluceal. Thogreater nuubers of Mlr1ds on infected ireee are thereiore corrc€D-trated, upo& a 6!a11e! nunber of flushes aad this fultho! weake!,s
!!1. rl Senerative capacJ.ty of the tree, Longrorth (1960) antl ltay(1960) have ehorn that the spread of CalonictrLa !.e greatly ln?fu-enced by the preeence of, the ilrf e ct:.uffiiG-frE' its'vlrul_eaoe analalso by the phase of 1ts ac .on upon the cocoa tree.

Where vl"ua lnfectlono Mlrid clanage ancl Calonectrl.q lnfectionoccur togather tbe dl_rect effecte ulon the triliffire, aud
1n additLon there are Lndirect effecte rhlch coabLne to aggravatothl"e eituatioa. rncreaoed exposure to J"ight irtenaifr.as thi effectof vLrua upon the tree, and a16o eacouragee the fornatlon of aground vegetati.onu and tho cocoa root oystem which hatl been reaken_
ed by vj.ruo nust conpete rith thls for uutrlentE and 60ll eat6r,

.The cocoa growing areae of nuch of the Weatern Reglon caa be
consldered narginaL" The oean annual rai.nfall at Xbatla[ l" l"sethan )Otr and the decliae of virus inf,ectoa! cocoa l.u thie Regionwhlch i.s qttacked by MlrLde ia partLcularly aevere ln the ctiy sea-
9.onr and MilLds are pres€Di Ln quite Large aunbere at thie i,ine(WiLllans 1!!4, Donalrt 195?)" xiy (unpubilshed i.nf,ornat j-on ) haeehoru that the epread of actlve e4l-g4ictrta die-baclc ie iacreasedby au lnadeguate wate! eupply, ai@etltlon bet,ween the re-duced root systau antl the grouud vpgetatl.o-n te lntenBlfLed at thigperlod of l,,ii lpr atressn

Thc crlnulatLve effecta of theBe fact@r6 @yer tsereral a6a6on6
oooblae to cauge gerere dLe-back aad often death of, the cocoa trec.
ThLe dcclLnc le oftea acselerated by f,arnera rhoac cu}tl,vation of,
the crop aay bc confined to harr.stlng pcr{ode" and j.D absenco of
propor talntrnanoe the f,ar nay becone uDproductLye eepocla1J"y J.f
thc arca hae been interpLanted rlth food crope"
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vwlrr.re-eE eI ,BUSB Of lytgerlan cocoa, and suggeat the syn(lrone whlchb' bcon doccllbed. The uooet ieportant contrlbution is a realieatlon
?: !}"-I:litfye.tarorrance of M-irlds 

""a oii"u in tbis sltuarlon, and
::-l:,?.uu" that la Nlgeria, and lartlcularly in the areas of !{aaslarsc9t.on, graat benefits wou1d accrue from leneral appllcatloa ofXirl,d control neasures,

SI]MMARY

Until 1956 l.t was al-nost impo66ible to sepalate the offectBof [irLda alld 
"L]us ln cauaing dieback of cocoa, and the tlegeaera_tlon of SroLl-en Shoot outbre"iu *"" "ttiiU"i"a to vLrus. It ,asEot uiti] chenical- control &easure6 ,.""-ini.oaoced againat UirLdgb r'955 that r.t xa6 rearlsed trrat r."iis ""i orr" aasociatear rriebackIl$"ffi**ffi*,: ril i"r;,,i:i: :i",iii:ii":{;i;tacular laprovenent in growth and yield foitowea contro} operatio[s.

Atr lnporta.nt part.of the_research programEe at WACRI, Ibadan,haa.bGen a study of this probren, 
""a-ii.-irrt.r-rer,atr.on with theeavironment. ?hls has involved in part-a-corUin.a approach of thepathology, nycology and agronony s.ct:,ons, 

-"rrd 
the present paperoutllnes resulte obtained. to d"i".

RESI,1.,1EN

Easta L956 fue casi lnposi.ble separar 1os efectos de 1oe Mi_rl4ta tr Ios virue cono causantes de l-a nuerte regresiva deL cacao.I F+ tppaoranlento de Los brotes ae "Sr,oii"n Shoot,r se atribuyda yiltue. No fue sino hasta 1!!5 cuando se iitrodu56 ,nuaiaae-Il-coatrol qululco contra r-os Mili,dos q.r. 
"u trro conociniento quca:t?:.V la-nuerte pegresiva causada'por e1 hongo Calonectria!*fftrdlutcula (Berk & Br. ) sacc. , aeteroriniuar"!" dffifriff"t"

:1 ::f3: 3:,1: f{pcas de cacao afectaaas ie virus .;"Nid;i;:Ja ootuvo ne.loras espectaculares en creclniento y renatniintodeapu'es de las opefaciones de contro].

_- u-la parte irnportante cer prograna de investi.gacl.on cre wrcRrca Ibadan ha sldo eI estudio ae elte p.ot:.eia Jr su lnte!_re1aci6acon cl lredlo anbiente. Esto he ,uqrlu"ido en jrarte un enfoquc con_blnado dc las secciones- de :,sgel6-ia, rnjciiori", y "g.onoJi;,';-cate articulo presenta los resulteictos obieniCos fl"uti f"-pi"i"it,fccha.
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