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Coco a (T llCoum lJ /(/ (; 1/((/0 L.) is su bje ct 10 a u uck 
of 11I a ll )" diseases: WIlle ca u s i l l ~ di re ct Im s of cr op as 
ill thc ca se of p od di sc uses wh ilc oth ers ca us ing 
gCllc ra l d ebi l i t ~ in the pl anls. M ost d ise ases 
e ll 1 he co n t ro lled hv o n e 11 \( ~ : 1 1I ~ o r the othe r. 
Th is m a y in vo lve lic ld 'sa ll ita l io ll a ncl n um ipul a t ion o f 
:Igru -I cc lt ll iq l \( ' ~ besid es chcuural a p p lic at io lls. Son ic 
d ise ases a rc II1 0 re clillicu l t to ('o lIII'O!. In si« h cases 
it iuav heroine IIC('\,:SSa1'\' to eul a nd re move the a ffect­
ed pl.u u s o r p la nt p a;'15, Bu t even so . it is d illi­
cult to erad icate the d iscasc . lhc va su d a l s LI eak 
diebuck of C ocoa fa ll s u nd er th is gro u p . 

Hi sto r y and Distribul ion 

The te rm d ie h ack h as been oe lH:r a ll y a nd w idel y 
used to de no te the co n di t io n of. progressive desicca­
lion of the branches from the t ip in wa rd s d ue ei th er 
to phys iological or 1J< ,tho)og ic;d ra uscs. Titus. d ie­
bark o( o ne k ind o r t hc 0 1her h as hccn in cx is­
~c n cc in a lm os t <:\ <:1"\ ' cocoa grc lI'in g co u n tr y ill 
the wo rld. I II l ite c. ul v I ! Hi() ' ~ a vcrv srvc rc o u t­
brea k of d ic h. ick occurre d Oil ("ocoa ' in the new 
Br itai ll IS):IIH I all d s(:\'(:I :II a re as in 1':lp u a a nd 
Nc'w ( ; u ill ca . i\ ll IHlllgh . th e d isease was rccog­
uised :IS ckarl y d isl iur; 1'1'0 111 Ihe ph ~ s i o l ()g i ca 1 die 
hack . i l h as no t bec lI po s ~ ib l e 10 esta b l ish the ca use 
p rec isel y uu t il aho u t I ~III wh en :1 p rcvi u ll sl~ UII ­
know n 1'I 1 1 1 J,!; 1I~ ()II ( o / lI/ s i rl;1I 111 I 1/ 1'0 [Il '( J111111: T ulbo t 
and !\.e all c " ' ;1' d isru vc rccl : I ~ ( o m l :tn ll v associ a ted 
wi th t he d isc .is« . T o di sl illgu ish it ' fro m o th e r 
mi nor 10 1'111 of d ic h.uk t hc d iseuse w as g ivcn the 
11a1l1(' Vascu la r stlc a l d ic h .uk de ri ving o u t of ihc 
cha r al' l l l isl il's st rca kill;.!; () ~' i l«: Vuscu la r l i, su es ill 
illkn nl sICIlIS. lh al Hlll t this l i llie , l hc d iSl'ase h ad 
also m :ll!c it s a p i)ca r;l\l cc ill l ite w c ~ lcrn p a r ts o f 
pc n isu la r :'I l a b ysia, Si llcc Ih cll thc d isc asc has 
assu lncd s("rio u s jlro !Jo rt ions in 1' ;1p ua a nd N cw 
C; u in ca a nc! p a rt s o f ~ I ab y~' i ; l. T hc in cidcnce o [ 
th e d iseasc h as h o wc vcr bec n I'on fi llcd to the high 
rai nfa ll a rc as o[ the Far Easl : th e lw n isu la r M al aysia 
on the wcst to :--': l ' \\' Br ita ill h b llll in l hc ca s\. Til 
l'a pu :1 a lld N ew (;u illca p a rl il'u la rl y lh is is the m o st 
dcst r uLlivl.' d isease in I'o('oa a ll(l h ;ls n en p ro\'(:d 
to h e a l il11 i t in l.! fac tor ill the c ro p d evel o pmc n l . 

In d ia h as hec n IIl<' rcif ull " frec of m a l1\' serio lls 
cocoa di seas<:s. CUlIIl1Ic rc i:d cu )ti va l iOli o f the 
crop ha yi l1~ in it ia led in th c CO U I1U ' V about tw o d e-

cad es ago , th e (JIlI ~ ' ru nj or d isc a sc th a l h as bee n 
:IIlc ( l ing the (I 'l' p is th e u b iq u i to us l. lu ck p od . 
wh ich ca ll he co ni ro llcd b y sp ra yin g . 

Rcr.c n tl v, a ca se o r di cback wa s noticed in g row n u p 
Cocoa pl a n ts o f ove r ;") yea rs in pa rt s of Ko u ay am D is­
t iirt ill Kcral.t wh ich is the p r in cip al coco a growing 
sla te in I nd ia . Ihe d isease was id cu tilied as Vascu la r 
sn cnk d ich ack ca lISC<! 1)\ : h c 1'1I ngll s. O nco busid iu rn 
theob roma c. The d isease h uving bee n r e po rted as 
h ig hl y desuucti vc an d la ck ing c llecu ve co n tr ol mea­
su re s, the no t ice o f i ts in cid e ucc in I ndi a sh ould be 
of g reat co ncern to th e Cocoa in terests in the co u ntry. 
T o e n a b le the gr owe rs parti cu la r ly to kee p a vi~i l 

Oil the di se ase sp read and to ta ke a ppropr ia te remed ial 
measu res, the sym p lom s of the di sease and co n tr o l 
measures in lnief a re descri bed below , 

Symptoms 

The first in d ica t io u o f r ln- d isc ase is a ch aracter is­
t ir yel lowi np; of OIl(' o r two le av es on 4hc seco nd or 
t h ird flush beh ind t he grow illg t ip . Sm all sh a r p l)' 
d efill cd g rce ll ~PO I S m ay lx - '("e ll s('allned o ve r ~i\'ln g 
th e lea ves a spo tt ed ;lpp e;ILlIlcC, T Il<' d i sca ~ed l eaves 
Iall prematurely with in a rew d ,, ) s of t llr ll ing yellow . 
Furt h e r le a ves jl lUgrcssi\'d y de ve lo p sim ila r ~ )'1 I1 P­

torus u p an d d own Ih c SIClIl a nd fa ll. lh is g ivc s ri se to 
:1 d ist iuctive sit ua I ion whe re I he \ o u llgCS[ a nd the 
uldcst le a ves rcm niu in tuct w h ile a ll the m idd le OIH'S 
ha ve [a llc u (F ig . I), T h is is i ll Lin a di sting u ish i llg­
k at ll re o f the disea se. 

Po rt io u or i hc ha rk I I U IlI Whl' l t' il le Ie :lVCS h a ve 
Ld ll' ll be co Jllcs HH lg h d ue to swd li llg o f th e lCll t i­
('('Is, .\ s th e !l:a l' , s fa ll. th l' ('x illa ry h lld s SPlou t pm 
li fi!'all y: bill Ihe la tera l sh oo ls so de \'c10 p ed SOOIl die 
arl<: 1' " sm all growlh . T hl: u llh arde lled te r mi ll "l 
Ieav cs ill the \(lllll g lIn sh p rmlt, cc<! 1'1'l 1l1l d iseased 
' ltoOl ' n la \' sIUI\\ i lltt:n ein" l 11l:CI'osis n: lI li n i ~cClI l o f 
ca lc ill lll d~ li c i ellC\ , The ;dl'cct cd shoo t is e ven tu a ll y 
k ill ed a nd if UI I< hec ked I h e d ise ase w ill cXlc m l b ack 
;do ng thc lIIain bra llch I'c~lI l t in~ ill p rogr('ss ive <! c;1l1t 
o f Ih c l ree, I I I secdli ngs lit e id cct io ll occu rs ill the 
lIIain stem alld ill IIIOSl cases Ih e d ise ase hen.\lIles filta l. 

T h e d ry su rfacc la yer o f a lea f sca r resu lt i ng from 
the fa ll o f a c1i se;lscc! le a f Wh Cll sl iced olT. th r ee hl ack 
p ot s wh ich re pres en ts the d iscolo ll red V ascu la r bUII­

dl cs lIIa y be dea rl y sec II (F ig , 2). T he h a rk 0 11 th e 
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di s .ascd reg ions when pe eled , til cambium layers 
t uru brown more rapidl y th an nor mal, T he diseased 
ste m when sp l it lon gi tudinall y, a brown str eak ing of 
I he wood llIa y be see n (Fig . 3) . T h is st re ak ing is 
a «xi .u cd with th e p re .cnce o f thc fu ngus in the 
x vlcm vc: els a nd Illa y extend well be yond the area 
o f vcllo wcd leaves. St rc ak ing o f th e wood prior to 
th e lc.u h or plant is a rcry good diagnostic charac ­
tcr. III wei weath er th e fr u it ing bodies of the 
Iu ugus appear as a while . T US 011 the infected stems 
arising Fro m th e sca i s o f fre shl y fall en lea ves (Fig. 'I) . 

El' iJe lllo log)'. 

. ll u: d isc.isc is sp rea d through spores of th e fungus 
rel eased (, 11 1\' ;Il n Igh t fo llowing rain su ffic ie n t 10 wet 
the fert ile liJ\ CI" . The spores a rc ejected into the 
air and d ispersed In wind. Those tha t land on 
the su rf ace of young unh ardened leaves germinat e and 
p- netrate th rough the sp ide r ni s and mesophvlls in to 
1.1 ~ vei ns. From the re ihc fungus g l OWS down into 
Ihe ste rn. . \ 11 incubat ion peri od of :~ to :i m onths 
occu r before th e first svrn p to ms arr- vi -i b le. 

Spor u la t ion and infecti on arc very im por tan t ill 
de te rmini ng th e dise ase -p rc ad . '<Vetting of th e 
su rface b\ r uin wa ter is cssc n t ial for spo ru la t io n and 
fo r th is reason , sp ores arc produced a nd infection 
o .u rs o n lv in wet. wea th er. Lack f winds in the 
n ight lim its spore di spel' al, High humidity which 
C:l U-.<:5 co nd e nsat io n on the spores to increase their 
wei gh: will aga in be a possib le limiting factor for 
the di sease sp read . 

Control. 

-I ht' ~Tl';lt r :lp io it ,- wit h which new flushes are 
produ ced during- the rai n y seaso n wh en d isease infec­

t ion tuk cs place. p ratt ica l ly defea t a ll a Il e ll!}JI' [ 0 

m e protective Fung icirl cs 'I g ; l i ll t th e d is .asc. Usc 01 
syv tcrnir fu ngi cides tho ug-h lIla y 01 11111 pr<JIlIi:ing none 
of th e cu rre n t ly ava ila b le svstemics ha ve been found 
effec tive in t ria ls ca rr ied out ill or her coun t ri es. 

Prun in g' o f th e cliscascd IJla nche. call be useful ill 
delaying eli'case bu ild u p. T hi s w ill remov e sour­
res of Fresh in fer! iou be sid es 1'1' vcn t inu [ui ther 
g ro wth of th e fun g us o n ul rc ad v ill[t' C L~d t rees. 
Prun ing m ust be d o ne a bout :;0 to ·111 Clll bel o w th e 
e nd of vis ib le str a king ill th e wood, T Id: is 
ucccs rar y hcra usc th e fu n ru s 111 :1\ ' h pre- ern beyond 
rhe visible lim it o f d i .colour.u io n . For th is p ur· 
pOo;(' it is nece ssa r y to fir st sp l it the branch es 10 re­
veal the ex te nt of st rea king. \s the Fu ngus is 11 11 ­

ab le to li ve or spo r ulat e i ll dead \II' d ving" ti ssues. 
it is not necessa r y to re m ove or b u r n til e infected 
pru n ing from Ihe ga rd n . ' l.: <Tu!ar pruning of 
r h u po ns on the t run k will den y th e Iungu access 
th ro ugh th e se u nh ard n :: I 3V s. There ar e 
a lso ind ica t io ns t h a t hv j ud ici ous within 3nop\' 
p run in g which im p ro ves a r a t io n and red uces the 
period during which fol iage re m a in we t th e di sease 
can he reduced hv la k ing ad va ntage o f t Ilt' d epen ­
d en ce of th e p a th ogen n moistu re availnb ili tv for 
d evelopment and spre ad . 
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