
l 

I'y for new 

for a reas 
obtainable. 
planting. 
used again. 
; too much 
.a inage per­
:. Th is size 

the size of 
the nursery . 

backward or 
thre e to five 
holes wo uld 

. a rea to be 
or and t ra iler 
.ing po int s in 
~ht wa ter was 

; of cocoa on 

t as possib le , 

lid be used in 

nd nutritional 
~ ua la Lumpur. 

.o" London, 

ld at Tawau , 
which we a rc 
:luded in our 

Tau ran . 

ited, U.K . 

rers Limi ted , 

Quo in H ill, 

Monilia Pod Rot of Cocoa 
C. Enrique Ampuero, T ropical Experiment Station, 
Pichilingue, Ecuador 

Mon il ia pod ro t is a ve ry dest ruct ive fu ngus disea se of cocoa in seve ra l Sout h 
American cou ntries . T he disease, known as " wa te ry pod rot", "Quevedo 
disease", and "ceniza", is ca used by M onilia roreri O f. a nd Pa r. 

The disease was recorded fo r th e first time in 1914 in Ecuador, bu t the pathoge n 
was no t pro perly ide ntified u nt il 1918 by R o re r (13). It is be lieved t ha t the 
d isease o riginated in Ecuador and spread south to Per u a nd no rth to Colom bia , 
Venez uela a nd the so uthern pa rt of the Pa na ma Isth m us. M on ilia h as not been 
reported elsewhere in Latin America or in a ny o ther cocoa-producing coun try 
ou tsi de the Wes tern he mis phere . 

T he pathogen attacks on ly the po ds of cocoa an d a lterna te hos ts have n o t 
been found . In Ecuado r and Co lomb ia, where th e d isease is most se riou s, it 
causes the dest ruction o f 15 to 80 per cent of the pods . The magni tude of the 
loss is directly co rrela ted wit h cl ima tic conditions . 

Ec uador was once one of the major cocoa-prod ucing countries o f the world , 
exporting 47 ,000 tons in 1914. The inc idence of Monilia pod rot a nd witches' 
broom caused a d ra ma tic cro p red uc tion in 1922, and exports reache d the ir 
lowest level o f 10,580 ton s in 1933 ( II ). It is difficu lt to separa te the losses 
a ttributed to M onil ia pod rot and witches' broo m because both diseases occur 
du ring the ra iny season ; however, when the a ttack of Mon ilia is very severe, it 
is the maj or limiting factor in cocoa prod uct ion. 

Symptoms 
The pods a re in fected when they are young and the in fection develo ps inte rnally 
as the po d gro ws. T he first indica tio n of the d isease is the a ppeara nce o f spo ts 
o f mat ure co lorat ion on th e surface of imma tu re pods withou t a ny o the r 
external sy mpto ms. The colou red spots, wh ich are surrou nded by ye llow ish 
halos, turn bro wn and la te r inc rease rapidly in s ize, somet imes coveri ng the 
enti re surface of the pod s. Under fav ou ra ble wea ther conditions th e spots are 
covered with a layer of whi te mycelium in which abundant c ream or ta n-co loured 
spo res are produced. This stage of the d isease is the mos t characterist ic 
symptom in the field. T he spo res a re easily detached from the pods . Some 
pods may be infec ted withou t any externa l sym pto ms. Wh en the pods a re 
opened abundant liq uid is present as a resu lt o f t issue macera tion . T he beans 
may be pa rt iall y o r completely destroyed , de pend ing on t he stage o f r ipening 
when infect ion occurs . H a rdening of the exterior surface rese mb les tha t of 
pods from trees in fected with witches' broom d isease. T hey can be d ifferentiated 
because M onilia- infected pods a re heavier t ha n healt hy pods of equa l size ( 14) 
and there is a lso so me wa tery ro t. Pods become less susceptible to in fection as 
the y ma tur e. 

Disease cycle 
T he fu ngu s rema ins in the co nid ia l stage in infec ted pods bet ween the we t and 
dry seasons . Spores a re dissemi na ted by wind , insects a nd rain (12). The ro le 
of each of these disse mina ting agents has not been sa t is fac to rily reso lved. It is 
be lieved tha t wind is the mos t im porta nt means of d issem ina tion in Ecuador , 
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althou gh severa l in vesti gators in Co lo mbia (9, 12, 16) have reported that M onilia 
infection increased when pods were injured by insects. 

T he co ndi t ions favo ura ble for spor e germina t ion and penet rati on have no t 
been fully studied. H owever, Lopez ( 10) indicated th at spo res germ inated 
better at 22"C. th ,1I1 at 35'C. at 80 '5 per cent relat ive humidi ty. 

Desrosiers ct al, (5) found a close relat ionship between the amoun t o f rain fal I 
occur r ing d urin g the early stages of pod form ati on and the in ciden ce o f M onil ia 
subsequent ly fo und on the pods as they approa ched matu ri ty. Based on thi s 
in formati on , he suggested tha t M onil ia infecti on ta kes place eithe r during the 
flowering per iod or very ear ly in the development of the pod. Bejarano (2) 
agreed w ith this theor y because he found fru it-set to be reduced when fl owers 
were in ocu lated six hours after pollinati on . 

The sexua l stage of the pathogen has not been fo und in the Acid or pr odu ced 
in vitro . Thus, the con idia l stage is the only k nown infect ious stage in the l i fe­
cycle of the orga nism. Desrosiers (15) and N aun dor f ( 12) have suggested that 
the fungus mi gh t survive on the soil sur face, but t here is insufficient evidence to 
be concl usive. 

Control 
Favo urable co nditions for M onil ia in fect ion occur th roughout the ra iny season. 
Dur in g th is per iod there is cons idera ble fl ower ing and fru it-set. T herefore, it is 
important to pr otect yo ung fr u i ts wi t h fungicides du r in g th is cr it ical peri od. 
Jt is no t necessary to spray mat ure pods because they are much less suscept ible 
o r t hey may be i nfected in ter nall y al ready . 

Several attempts to co nt ro l M onilia pod rot with fun gicides have been 
co nd ucted in Ecuador. Zineb, maneb, Brestan 60, cuprous oxide and sulphur 
have give n co ntrol when sprayed on a 10-14-day cycle dur ing the ra iny season, 
using high or low vo lume appl ica t ions ( I , 2, 4, 6, 7). Th e number of cyc les can 
be reduced by apply ing fungic ides only dur ing the peaks of flower ing and frui t-set 
in the ra iny season, w hen co ndi t io ns are more favo ura ble for infect ion . Spr ay­
ing is not necessary du rin g the dry season. 

Because of the great var iabil ity w ith in t he species Theobrotna cacao, t he 
possibi l ity of And ing pl ant s wit h resistance to M , rore ri has been considered . 
W ith this purp ose in view, stud ies are bein g co ndu cted at Pichili ngue Ex perimen t 
Stati on to assess the germ plasm ava ilable. Several clones have shown low 
incidence of M onilia pod ro t unde r natura l co nd it ions (3 ) o r field in ocu lation 
using a technique developed by Bej arano (2). There is no evidence that pod 
co lo ur exerts any in flu ence on the incidence of the di sease (8) . U nt il resistan t 
variet ies can be developed, har vest ing at frequent in ter vals and destr uct ion of 
in fected pods should help to reduce the amount of pr imary inocu lum and the 
subsequent loss fro m this di sease. 
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