


REVISTA THEOBROMA 

Publicação trimestral do Centro de Pesquisas do Cacau (CEPEC) da Co­
missão Executiva do Plano da Lavoura Cacaueira (CEPLAC ), vincula da 
ao Ministério da Agricultura, Bras il. 

Comisslo Editorial: Paulo de Tarso ALVIM, Ph.D., Diretor Técnico-Cien­
tífico da CEPLAC; Fernando VELLO, M.S., Diretor do CEPEC; José Cor­
reia de SALES, Eng.-Agr~, Editor Técnico da CEPLAC. 

Assessores científicos que participaram da revisão dos trabalhos contidos no 
presente n6mero: Edmir Celestino de Almeida FERRAZ, Eng.-Agro; João 
Maria de FIGUEIREDO, M.S.; Joseph ITURBE, Bioquímico; Mohamed Kamal 
EL KADI , Ph.D.; Jeremy S. LAWRE CE, Ph.D.; Regina CeIe Rebouças MA­
CHADO, M.S.; John Eric ORCHARD, Ph.D. ; Asha RAM, M.S.; Fedora Celina 
Z. de RES IK, Eng.-Agr? ; Maximo Enrique RES lK, Ph.D. ; Maria eidc 
SIL V A, Bibliotecária ; Francisco Xavier Ribeiro do V ALE, M.S. 

Distribuição por permuta 

ElMlereço para cOITespondêacia (address for correspoadeace): Divisão de 
Comunicação da CEPLAC (DICOM); Caixa Postal 7; 45.600 - Itabuna, Ba­
hia, Brasil. 

Tiragem: 4.000 exemplares 

Revista TI"·"lor,,,"a . \ . \ . IIP I 
II h,··II .... ( ,cUlli ... :--.J" t-:\ t'( 'uti\ a do Plallo 
ri " I.J\ ,,"ra ( .. " ·",,,·ira . \ ')-;" 1 
v . ~1 . 5 \.' m 

1'.17 \ 

I. Cacau PaJód ll"o" I, CVffih...ãU I , \.' .. uIJ\J .1 \1 P I.J I". JJ 
Lo.VOUJ3 C'a(áUClfiJ . l'O. 

o c I) J) 630 .7405 



f S~ 0370 - 7962 

REVISTA THEOBROMA 

V.S Ou tubro - dt>z(' lllbro 1 Y78 

CONTEÚDO 

l. Injúria mCC3mca do vt'nto .obre muda::: de cacau rc('ém· 
transplantada com relação ao problcma do $ombrt'a lllt'nto 

N. + 

(em Inglês). R. Alvim, P. de T . Alvim e R.M. de O. Leite . 11 7 

2. Seleção para resistência a Phytophthora pa/mil1ora {' 1lI (" ui ti · 
vares de cacau da coleção do CATlE. C:o:1ta Rica (cm 
Inglês). J. S . Lawrence. U 5 

3. Plantas retentoras de água (Phyto telrnata) co mo habitats 
de larvas de cerat.opogonídcos polinizadorcs do cacau ciro 
na Bahia, Brasil (em Inglê) . D. Fish e S . de J. Soria. 133 

NOTA 

Antagonismo ao fungo Crinipellis permclOso ( tahcl) 
Singer, causador da ' ·va_50ura·de·bruxa ' do cacaueiro. 
C. N. Bastos. 1+7 



REVISTA THEOBROMA 

V. 11 Oc tol ,er - Dcremher 1978 

CONTENTS 

I . i\1echanical injury of wind to recently Iransplanled cacao 
~eedlings a relatcd lo the hade problcm. R. Alvim, P. de 

No. 4 

T. Alvim e R. M. de O. Leite. 117 

.) Srrl'ening of cacao clIl t i\ ilr:~ fo r r e,; i ~tan <:e lo PhytophtllOra 
palmivora in th e colld ion at CATlE, Costa Rica. J. S. 
Lawrence. 12:5 

:1. \\ atl' r.holding planb (Ph) to telmata) a!i larval hahitat for 
,'o:-ra t0l'0l!0nid p"lIi"a lor- nf .. acao in Bahia, 8ra..:il. D. Fish 
and S . de J. Soria . 133 

NOTE 

:\nlagoni'llI to til<' flll1~lI- Crinipcl/i\ pemicü'l(1 ('l .. h.·I) 
.sin~er. ( ' au~al a~('lIt ot' \\ it, ·!1.o, - l.rOClIIl di .. t-a .. ,· 0 1 1.1, 'ao 

(in Portugue,;c). C. N. Bastos . I 1:-



MECHANICAL INJURY OF WIND TO RECENTLY 
TRANSPLANTED CACAO SEEDLlNGS AS RELATED 

TO THE SHADE PROBLEM 

Ronald Alvim * 
Paulo de T. Alvim ** 
R. M. de O. Leite ***" 

ABSTRACf 

Experiments in which cacao (Theobromo Cacao L.) scedlings were submitted 
to different eombinations of treatments involving protection and exposure to 
sunlight and wind have shown that the beneficiai ef(ect o( shading in young 
cacao areas is due nol only lo reduced exposure to solar radiation but also to 
reduced air movemenl around lhe plant s. 

Excessive wind caused severe mechanical injury, at lhe pulvinus leveI. Visible 
damage oecurred only 24 hours (ollowing exposure to wind. Injury progressed 
rapidly, leading to intensive leaf fall if the planls were maintained under non­
protected conditions. 

11 is suggested that wind-breaks on their own can give adequale protection 
to cacao plantations, by providing both lateral shade and wind shelter. This 
practice mighl permil lhe use of a wide range of eeonomic trees for sheltering 
and would probably lead to higher yield due to higher photosynthesis. 

INTRODUCflON 

everal 6eld experim ents havc 
shown lhal crop yields were il1crca;;cd 

con iderably when wind-breaks were 
used(3, 6,7 , 8, lO) .Yet , liulei known 
about the plan! response to wind or lhe 
influence of lhe wind , a10ne ar in 
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combination with other cnv.ironmentaJ 
iactors, on the physiology of crops. 
Moreover, pre cnt knowledgé is almost 
entirely restrictcd to studies on the 
effect o f wind barriers on micro­
meteorological f:IClOr1> affecting annual 
crops. 

There is also little information about 
the cffects oI solar radiation and wind 
on growth oI cacao planls. Although it 
has been demonstrated that you.ng 
cacao seedlings can thrive in lhe 
absence of shade when moisture stress 
is avoidedo by continuous watering (4) , 
in most cacao areas it is virtually 
impossible to start a new plantation 
wilhout shading the young plants 
d~ring the fi r1>t 2 - 3 year1>. This fact 
has been interpretcd as an indication 
Ihat cacao behaves as a true shade­
loving species in its early stages of 
development. In places wilh very 
low light intensity or low potenlial 
evapotranspiration, as in some regions 
of Ecuador, or in areas exceptionally 
well protec ted against wind, as in lhe 
Colatina valley of EspírilO Santo, Bra­
zil, il has been possible lO establish 
cacao plantations without shading the 
young plants. Thesc, however, are 
exceptional cases. 

After passing the juvenile stage, 
or when lhe leaf canopy is sufficiently 
developed to provide some self-shading, 
cacao growth and production are 
usuaIly higher with little or no shade 
than when plants are shaded(1 ,2,S, 9). 

Cacao is very wind scnsitive and, 
in areas exposed to frequent breezes, 

Rev. Theobromo (BrtUJJ) 8 : 1J 7 - J 24. J 9 78 

cannot be grown without wind-breaks. 
Wind sheltering is a common practicc, 
for example, in Grenada and other 
cacao producing isIands of the W..,,st 
lndies, particularly in places near the 
coasl where strong winds are frequen t. 

The main effeet oi excessivc wind 
is to cause defoliation or premature 
leaf falI. In Brazil , frequent defolialion 
by wind oceurs in Linhares, Espírito 
Santo, particularly when cacao is 
grown withoul or with littJe shade. 
However in lhe nearby valley o f 
Colalina, which is protec ted hy 
mountalns, cacao has been under 
cultivation without shade for several 
years and defoliation does not occur. 
AnnuaI rainfaIl is aboul the same in 
both places (1 200 - 1300mm), but in 
Colatina the mean wind peed is 
lm .s - 1 compared with 4 m. s- 1 10 

Linhares. 

In some parts of Ghana and wcstern 
' igeria cacao yield is reduced by dry 

"harmattan " winds, which blow Crom 
the Sahara Descrt betwcen Deccmber 
and March. The duration and intensity 
of this wind vary from place to place, 
and are important Cactors in deter­
mining cacao productivity. 

The present experiment is part of a 
larger investigation aiming to examine 
the effects of wind and solar radiation 
on cacao. ExperimentaI wind-breaks 
and Q\'er-head hade were used in 
this work, in an attempt to evaluate 
the relative darnages caused by each 
of these environmental fa ctor1> on 
cacao seedlings. 



Injury of wind /O cacao seedlings Ll9 

MATERIALS ANO METHOOS 

Cacao (Theobroma cacao L.) $eed­
lings about 4 months olel \Vere lIsed 
in three experiments in the present 
work. 

In the fi rst experiment, the eedlings 
were transplanted to an unshaded 
area and submitted to lhree treatmenls : 
(a) control plants fully ex posed to 
sunlight and without any protec tion 
against wind, (b) lateral protcction 
against wind provided b)' \'ertical 
clear plastic sheets, and ( e) lhe same as 
"b" bUI using black plastic shects. 
Each wind-break measured 2.0 x 
2.0 m and protected nine cacao planls 
spaeed 50 cm apart. A randomized 
block design wilh four replicates was 
used. The leaf area per plant and the 
number of dead plants were measured 
weekly. 

The same procedure was adopted in 
the second ex perirnenl, with the dif­
ference that lwo of the four replicates 
in each treatmenl receivcd over-head 
shade provided by a porous black 
"Saram" shading doth intercepting 
60% of the incident sunlight. 

As it was observed that excessive 
wind caused severe mechanical injury 
at the pulvinus level ,a third experiment 
was carried out to evaluate the time­
course of this evento Seedlings previ­
ously growing under well protected 
conditions were transferred to the 
experimental area and exposed to the 
various treatrnents applied in lhe sec-

ond experimenl. Tissue ruptllre in lhe 
leaf plllvini was observed 011 three 
,;onsecutive days. 

RESULTS ANO DlSCUSSION 

Although severe defoliation oc­
curred in ali plants used in the first 
experiment during the first 2 months, 
presurnably dlle to absence of aver­
heael shade, contrai plants were 
virtually deeimated , whereas plants 
protected by the vertically oriented 
plastic sheels refoliated well (Figure 
I). Plants surrounded b)' black and 
clear pia tic sheets were equall)' 
defoliated in the first two rnonths 
but those protected by black sheels 
refolialed better, probably because 
of lhe development of higher air 
temperatures around the plants. 

The second ex periment investi, 
gated whether or not the defoliatidn 
that occurred in the first experiment 
was due to the absence oi over-head 
shade. The results (Figure 2) showed 
that over-head shade was effee tive 
in preventing leaf fali only when 
associated with the use of wind­
breaks. Wind sheltering, on the other 
hand, fumished sufficient protection 
against defoliation even in the absence 
of over-head shade. Thus, the plants 
protected against wind and direct so­
lar radiation did not differ signifi­
cantly from those exposed to sunlight 
but surrounded by wind-breaks. In 
fact, no difference was obsen 'ed 
when black plastie sheets were used as 
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Figure 2 - Interacting effects of black and clear plaSlic wind breaks and over-head shade 
on leaf area of rccently transplantcd cacao scedlings. A - plants fuUy exposed 10 sunlight 
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plastic wind break; F - over-head shade, clear plast ic wind break. 
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wind·breaks. Though nol significanl , 
lhe differences found belween wind· 
protected shaded and unshaded plants 
( F and E), as well as lhose observed 
between non.protecled shaded and 
un haded plant (B and A) may well 
be due to the possibility Ihat lhe 
shading "Saram " cloth also afforded 
some wind shcllering. 

The high defolialion rate lhal 
occurred in wind sheltered planls in 
the fi rst experimenl was probably due 
to less favorabl e climatic conditions 
following transplant . 

As previously mentioned, the pulvini 
situated ai the base of the leaf blades 

UNSHADED 

511 ff ered severe mechanical II1JU ry 
whel1 the plants were ex posed lo 
exccssive wind . This tissue, formed 
uy a mas> o f thin·walled cells, howed 
visible ruplure in its outer layers o l1l y 
24 hours following exposure to wind. 
The injury progressed rapidly, attailling 
lhe vascular strands within a few days 
and Cinally causing leaC fali if lhe 
plants were llI'linlaned ullder 110 11 ' 

protected conditions. 

Figure 3 shows the pcrcenlage of 
damaged pulvini in the six environ· 
menlal conditions employed in lhe 
third experimenl. Control plants fuJl y 
exposed to sunlight and without any 
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Figure 3 - Mechanical damages of wind to the pulvinü of cacao seedlings foUowing 
transplanting to shaded and unshaded conditions (C = control plants with no wind break, 
CI = clear wind break, and 81 = Black plastic wind break). 

Rev. Theobromo (Brasil) 8: 11 7· 124. 1978 



122 Alvim. A /vim alld Leite 

prolec lion againsl wind had nearly 
50% of their pulvini showing th" 
inilial epidermic ruplure on the 
ncxt day fo llowing lransplant. \Vh cn 
clcar plastic slt ed s were used (IS wind­
breaks, a significant differencc in 
damagc was found between plants 
growing with and withou t over-hcad 
shade, lhe fOrln er heing rnor.. ef· 
fcelively prolcc tcd, presurnahly due lo 
an exce' ive water loss in lhe plant~ 

which were more cxposed lo unlight. 

Tltis study indica lcs thal Ihc bene­
ficiai eCfeel of shading in young r.acao 
areas is due nol only lo reduced 
exposure to solar radiation bul prima-

rily lo red uced air 1ll0VNIl cnt ar<llllld 

lhe plants. 

Thc rcslllIs fOll lld in the prcscnt 
work suggeSI Ihat wind-hrcak. on their 
OWII Can give adequat c protection lo 
'acao planlations, oy providing LotI. 
lateral 'hade and wind ltclter. 

Tltrough th e li e of willd-hrcak, 
il is forcseen lhat the caeao planls 
wOllld grow faster and yield more 
due to higher photo y nt eôis. Thi" 
might pennil lhe li e of economic 
Irces for shellering which had prc­
vio u Iy not been considered for ovcr­
head shading becau e o r lhe undesir­
able shape o f Iheir canopy. 
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RESUMO 

Injúria Mecânica do Vento Sobre Mudas de Cacau 
Recém -Transplantadas com Relação ao Problema 

do Sombreamento 

Experimentos em que plântula de cacau (Theobroma cacao L.) foram 
submetidas a diferentes combinaçõe de tratamentos, envolvendo proteção e 
expo ição à luz e ao vento, demon traram que o efeito benéfico do sombrea­
mento de nova plantações de cacau devc-se não somente à exposição a baixas 
intensidades luminosas, mas também à redução da turbulência do ar em torno 
das planta. 

Ventos excessivos ocasionaram severa injúria mecânica na região do pu Ivi­
nlllus. Danos visíveis ocorreram apenas 24 horas após ex posição ao vento. Os 
efe itos deletérios progrediram rapidam ent e, provocando intensa queda de folhas 
quando as planta eram mantidas desprotegidas. 

ugere-sc quc uma proteção adequada pode ser oferecida a cacauais por bar­
reiras periféricas que forneçam sombreamento lateral c redução na velocidade 
dos ven to.-. e/ll sub tituição ao somhreamento de to po convencionalmente uti-
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lizarlo. Tal prática permitiria elecionar maior variedade de e pécie econômic .. " 
para a proteção alllbiental de cacauais e provavelmente conduziria a produtivi· 
dade mais alta~, em decorrência de maio r fo tos Íntese. 
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SCREENING OF CACAO CUl TIVARS FOR RESISTANCE 

TO Phytophthora palmivora IN THE COllECTION 

AT CATIE, COSTA RICA 

Jeremy S. Lawrence· 

ABSTRACT 

Screening of the CATIE cacao coUect ion for resistance to Phylophlho,o 
palmivo,o was initialed , using point-inoculation with zoospore suspension of 
unwounded attached pods to cvaluate cultivar responsc. Of lhe 51 cultivars 
tcsted , 9 showcd a promising degrce of resistance; EET 59, EET 376, Pound 7, 
UF 713 , UF 715 , Scavina 6, Scavina J 2, Catongo , Diamantes 800. 

INTRODUCTION 

Losses in cacao due to Phy tophtho­
ra palmivora (Butler) Butler (Phy toph­
thora pod rot disease) can be reduced 
by cultural methods and by lhe use 

of fungicides. However, lhese prac­
tices, especiaJly Cungicide applications, 
are often costly in relation to the 
quantity' of cacao beans saved and 
many growers regarei them as eco· 
nomicaJly unfeasible, particularly when 

cacao priccs are low. The u eof resist­
ant varielics is often lhe mo. 1 cf· 
fee tive and economie means of con­
trolling plant di eases, and the replace. 
meut of susceptiblc cacao trces by 
material showing durable race non­
specific resistance to P. palmivora 
would providc lhe ideal, long.tcrm 
solu tion to comballing the disease. 

Un fortunately, amongsl those ea­
cao cultivars in the world whose 

Receivcd for publication on 8 November 1978 and in revised form on 8 March, 1979 . 
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rcaclioll lo P. palmivora is kno wn, 
mosl exl.ibil varying degrces of 
su. rcptihilily to Phytophthora pod 
rol alld so far 110 immune cultivars 
ha ve bcen found , although a lIumuer 
in differenl arc,ls have been reported 
lo show rclatively low leveis o f uscep· 
tibilil y (9 , 10. 13). Con equcnlly , 
lhe earch for resistant parenl malerial 
renwins a ba ic requiremenl in brced· 
ing for resistance to P. palmivora. 

The largcr cacao collec tion of the 
world may providc valuable sourccs 
01" rpsistance -ince the reaclion to P. 
palmivora inCcction is stiJl unknown 
for many of Iheir accessions. For Ihis 
reaso n, syslematic screening o f lhe 
CATrE collectioll was initiatcd witl. 
the jlurpose of identifying promi-ing 
resistant cultivars which could be of 
use in breeding programmes. This 
report presents the results obtained 
up lo July 1977. 

MATERIAIS AND METHODS 

A previous study in Costa Rica 
(4) showed that the mosl reliable 
and consistent method for screening 
fruitillg cultivars was point.inoculation 
with standard zoospore uspension 
o f attached pods without wounding, 
the method adopted here. Pods of 
known age, 1 monlh from maturity , 
were u ed and whenever possible oniy 
olle or two were selected from each 
tree. Ten replieate pods per cultivar 
were inoculated and ",hen· suificient 
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pods were availahle eacl. cultivar was 
testcd at least twice a i diffcrent limes. 
30th percentage uecessflll infec tion 
and average lesion diameters were 
recorded, the latter when lesion izes 
Oll pods of UF' 677, a sl:andard , highly 
susceptible cultivar included in ali tests, 
attained an avcrage diam eter of 6 em. 
\Vhcn cultivar' were te ted twice or 
more, percenlage infection and average 
lesion diameters \Vere calculatcd from 
the Sllm of ali inoclllated pods. 

The same singlc.sporangium P. 
palmivora isolate (morphological Corm 
1, compalibilily type A2) , sclected on 
the hasis of pathogenicity on pods, was 
used in ali tests. To maintain infec tive 
potential , the isolate was passed 
through pod lissue every 1- 2 months. 
Zoospore suspensions at a concentra­
tion of 2 x 105 spores/ml were prc­
pared as . described by Lawrence (4) . 

Ali cultivars examined were cloned 
material and, whenever possible, higher 
yielding cultivars or those suspec ted 
from field observations of possessing 
better resistance to P. pa/mivora were 
tested . Ali tests were carried out 
belween A pril and December each 
year, a period which encompassed 
peaks in P. palmivora incidence 
and which coincided wilh lhe time 
of higher pod prodllction and greatest 
rainfall. 

RESULTS AND DISCUSSION 

Of the 51 cultivars examined, nine 
demonstrated a promising degree of 
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resistance; EET 59, EET 376, Pound 
7, UF 713, cavina 6, Scavina 12, 
Catongo Diamantes 800 and UF 715 
(Table 1). Catongo was obtained as 
cuttings from one oí the original 
election in Bahia, Brazil, and Dia­

mantes 800 is a selection from the 
Diamantes Experimental tation in 

osta Rica. 

Wi th these nine cultivars, as well as 
CC 42, even when pereentage infection 
wa lúgh, lesions developed very 
lowly, ofien ceasing expansion alto-

gelher 2-3 days after vi ible symp-

toms first appeared, thus, iod'icating 
resistance to -post-peneuatioo develop­
ment by P. palmivora. 00 the basis 
of percentage infection, EET 376, 

cavioa 6, Scavioa 12, and espe­
cially EET 338 appeared to be more 
resistaot lo epidermal and epicarp 
penetratioo by P.palmivora. However, 
when lesions Cormed on EET 338, they 
deveJoped a rapidly a 00 the most 
susceptible cultivars. Therefore, only 
EET 376, cavina 6 and Scavina 12 
howed resi tance to both initial pene-

tratiOll and post-penetration growth 
by P. palmivora. 

Table I - Responses of cacao cultivars to poim-inoculation with P. palmivora zoospore 
suspension of unwounded attached pods. 

Cu 1 t i var 

EET 59 
EET 376 
Pound 7 
UI' 713 
Scavina 6 
Scavina 12 
Ca t ongo 
Diamantes 800 
UI' 715 
UI' 704 
CC 42 
CC 38' 
UI' 613 
SIC 433' 
BET 156+ 
UF 36' 
UI' 601 
U F 707' 
CAS 3" 
UF 296 
CC 41 
UI' 93 ' 
CC 45' 
UI' 70 1' 
CC 10 
UI' o5.! 

\ successful Av lesten Cultivar \ successful Av l esion 
infection - diam (cm)§ infec t ion diam (em) 

100 
50 
70 
90 
40 
55 
95 
80 
70 
75 
85 
90 
95 

100 
70 

100 
95 
85 

100 
95 

100 
100 

90 
90 

100 
95 

0.4 
0 . 5 
0 . 6 
0.6 
0 . 65 
0.7 
0.7 
0 . 75 
0 . 8 
1.0 
1.0 
1.2 
1.2 
1.5 
1.9 
2.5 
2.6 
2.9 
2 . 9 
3.0 
3 . 0 
3.1 
3. 2 
3. Z 
3.3 
3.4 

I MC 67+ 
BET 397 ' 
UI' 12 
UI' 66~ 
UF 168+ 
UI' lO' 
Pound 12 
P 1 Ó ' 
UF 29 
UF 70 8 + 
UF 122 
UF 650 
EET 15 ' 
UI' 676 
UF 667 
UF 2Z 1 
UI' 677 
R 56' 
R 13 ' 
R 10 
GS 36 ' 
R 52 + 
EeT 338 
SGU 71 ' 
HT 353' 

90 
100 

90 
85 
95 

100 
80 

100 
100 
95 
95 

100 
100 
100 

9S 
100 

90 
100 
100 

90 
100 
95 
35 

100 
100 

3 . 5 
3.5 
3.6 
3.8 
4. 3 
4. 6 
5.0 
5 • I 
5 . I 
5 . 2 
5.2 
5 . 4 
5. 4 
5.5 
5.6 
5 . 7 
6.0 
6 . 1 
6. 1 
6.2 
6.2 
6.3 
6 . 5 
7.1 
8.0 

2 opposite. lateral lnoculum points on each or 10 replicate pods per test.. 
~ measured whcn av lesion diam on lhe "standard" susceptible cultivar UF 

677, jn~luded ln each tcst, attained 6cm . 
... cultivar ested only once . 
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With respec t to pod losses under 
natural conditions, resistance to cpi­
derma! and epicarp penetration alone 
may bc a less imporlanl charac ter 
lhan resistance to posl-penetration, as 
exemplified by EET 59 ànd EET 338_ 
Although infeClion may be lo", with 
EET 338, ",henever it does oeeur 
lhe pods rot quiekly _ \ ith EET 
59, proportionatcly many more pods 
may be infec ted bul probably fe",er 
become rotted bcfore harvest. The net 
rc uh , Ihercfo re, is Ihat. olher Ihings 
bcing equaJ , EET 338 prohably uífers 
grealer pod lo' se_ Ihan EET 59_ Field 
observations tended to supporl this 
hYPolhe is bllt pod or hean lo data 
\V ere nol available lo confirrn it. 

Neverlhcless, post-penetration re­
si. lance which rclards lhe rate of pod 
li ' . ur colonization by P. palmivora 
aml which _ consequcnlly, reduce 
lhe ri -k of bea n infcc lion before 
harvesl. i a mOre desirablc form of 
re$i"lance than Ihat lo inilial penetra­
lio ll alone. Whenc\"er Ihis lallcr Iype 
of resi lance is overcome ~y lhe 
palhogcn, therc is no fllr ther rC$islancc 
to growth \I ilhin pericarp ti "uc;: 
an .! rapid ro lling o f lh e pod enSUC5. 

Responõcs lo P_ palmivora infec­
lion oI' a numhcr of lh e cuhivar, havc 
brr n report e" prev io llsly . fcom .0 la 
Hi 'a .. nd e1sewherc. evalual ion heing 
eithcr hy natural infection in the ficld 
or I", artificial inoculalion Ill eth o(!' 
( I. 2 .. '3. 5. 11 . í. U. 11. 12.l-J.. 15. I(). 
1 i) . \Vith Il)o;:l o f lhese c"hi"ar; Ihere 
i" !!ood 3!!Ceemen t in their re;:po llse5 
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to P. palmivora between previou 

reports and lhe presenl resu1ts. How­
ever, some Ilotable differcnces ex ist. 
CC 4 1 and Ui-' 29 were rcported as 
resistant under field condilions in 
lhe Atlantic Zone o f Costa Rica 
(1 , 15) but these two cultivars sltow 
disease escape in that area (1) and 
lheir intrinsic usceptibilily has been 
established (1,4). 

Measuring development of P. palmi­
vora mycelium in liquid media incor­
porating pod-husk tissue, Orcllana (7) 
in Costa Rica graded F 12 as resist­
ant, in conlrasl to lhe moderately 
susceptible reaction reported here. 
Howevcr, melhorls lIti1izing pod-tissuc 
ex tracts fail lo lake into account 
po ible phy ical and chcrnical re­
sistance rnechanisms irnparlerl uy or 
prescnt in inlact epid ermaJ and peri 'arp 
ti ssucs. so thal diffcrence in culliva r 
response between the e melhod" anrl 
inoculations of intacl podo t'ould 
be ex peclcd. 

U ing a slem-inocu lation mC lhod. 
Zelltl1lyer (I í) reporle.! tha t L: F 71.; 
\I ,,~ highl y , u ccplible. ~ inte thi, 
cuhiv"r wa' tested wilh a Costa Hi 'an 
:\2 isolale frorn cacao. the diõccepancy 
wilh lhp presenl rcsuhs i~ h,ml to 
npl3i n. tem illocula tion5 anel in ­
otulations of attache" pod;; ha,'p becn 
, hown to bc ;;ill1ilarly reliablc anel 
(·on. istcnl a" methods for a,,,e:i,ing 
rei<i5tancc lo P. palmivora (4). ,n " ,(" h 
dra"ti!" differcnce:, in (" ulti" ar re ;:pon,,~ 

het\\ een the two 11lethod,. \\ ou l.l 
nol he e:- p'·L'lcd. So faro ali P. pal-
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mivora isolatr.- from .. acao in Costa 
Hica ha\'c bcen itlcntificu aS 1I10r· 
phologic .. 1 fonll I . o() it SCCl1l$ un· 
likely that lhe Ji, \Tcpanr y was due 
to the use uf tlifferent llIurphulogical 
forllls. 

OC lhe nine most resi tant r ultivars 
mentioned here, responses to P. pai· 
mil10ra 01' only four others in addition 
to F 715 have been reported previ· 
uusly , ali bcing c1assi{ied as resistant ; 
I)ound 7 (8) , Seavina 6 (3 , 8, 11 , 12, 
16 , 17) , cavina 12 (11. 16) anel 
Calongo (5 6 , 12, 14, 17). In fuLure 
screening of lhe CATIE collection 
it is recommcnded lhat lhe following 
potentiaJly promissing euJlivars be 

ex amined : EET 19 , 48, 62 anti 64; 
CC 9, 17, 34, 48,69. 107, 1.24. 137. 
152 and 178; CA L anu 2: P 169: 
C1\ T1E 1000. 

11 should be emphasized Ihat the 
reaction to P. palmivora in(cc tion 
of ali cullivars, inr luding tho e reporled 
here, only applic. lo tho e areas where 
they werc lestcd and to lhose slrains 
o f P. palmivora wilh which they werc 
in(ccled. Cacao types reported 11 nlore 
resistanl may ",cll be lTIuch more 
susceptiblc in other cacao·growing 
regions wherc tlifferenl erwironmental 
conditions might prevail and where 
olher morphologicaJ Conns and races 
of P. pal,:llivora mighl be present. 
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RESUMO 

Seleção para Resistência a Phytopt.thora palmivora em 

Cultivares de Cacau da Coleção de CATI E, Costa Rica 

Foi iniciada a scle~'ào para resistência a P. palmivora. na coleção de cacau de 
CATIL usanrlo- e inoculação pontual CO III ;;uspensão de zoósporo em fruto. 
não destar aclos c sem ferimentos para avaliação da resr o ta cios cultivares. Do:; 
:i 1 r ultivarrs testados, nove apresentaram grau de resistência promissor, a sa llcr : 
F.ET ;'9. EET 376. POllnrl 7. ur 71 :1. UF 715, cavina 6, cavina 12, Catongo. 
Dialllante. »00. 
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WATER-HOLDING PLANTS (PHYTOTELMATA) AS LARVAL 
HABITATS FOR CERATOPOGONID POLLlNATORS 

OF CACAO IN BAHIA, BRAZIL 

Durlond Fish * 
Saulo de J. Soria ** 

ABSTRACf 

Ten samples of three types of water-holding piants (Phytotelmata) were 
examined at the end of a dry period in the eaeao growing area of Bahia, Brazil for 
iarvac of Ceratopogonidae (Diptera), potential pollinators of Theobrotnll cacao 
L. A wild flower Calathea sp. (Marantaceae) contained an average of 22.4 Culicoi· 
des n. sp. in the inter-bract Iiquid of its inflorescence, Musa (AAB Group) "ba­
nana prata" (Musaceae) contained an averagc of 2.4 Forcipomyia (Warmk(!(1) sp. 
within its water-filled leaf-axils, and an epiphytic tank bromeliad Vries(!(1 procera 
(Bromeliaceae) contained an average of 3.0 F. (Phy tohe/(!(1) caribbeana also 
within water-filled leaf-axils_ Ceratopogonids in general were dominant in the 
Calath(!(1 community, co-dominant in banana, and third in abundance in bro­
meliads. Phytotelmata associated with cultivated cacao are indicated to be favora­
bJe habitats for specific ceratopogonid species. Increasing the diversity and 
abundance of water-holding piants may therefore increase the chances of more 
insect species participating in the pollination process, particuiarJy during dry 
weather, However, the potentiaJ of bromeliads as sources of medicaUy important 
insects, such as rnalaria mosquitoes, must also be considered in any attempts to 
manipuiate the phytotelm flora in cacao piantations. 
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INTRODucnON 

Suceessful pollination of caeao 
flowers is an important limiting factor 
in lhe production of cacao in many 
arcas of the tropics (7, 14). The 
inadequacy of the natural pollination 
process in cultivated eacaó ia evideneed 
by a wide geographie variation in 
poUination rates (7, 14) and a marked 
increase in pollination sueecss in areas 
where mechanical methods have been 
experimentally employed (5, 14, 15). 

The faet thal Theobroma cacao is 
dependent upon insect pollination has 
been well cslablished. In Ghana, 
polJination has been attributed to 
psyllids, himenopterans, eeeidomyids, 
and other small insects including 
three genera and eight species of 
ceratopogonids (3, 4). In Costa Rica, 
Soria (14) reported ceratopogonids oí 
four subgenera oI Forcipomyia as well 
as thrips to be important pollinators, 
and in Trinidad, Macfie (6) reported 
ceratopogonids oí both Forcipomyia 
and Lasiohelea to be important. Soria 
and Wirth (16) found the subgenus 
Euprojoannisia oi Forcipomyia to be 
important pollinators of cacao in 
Bahia, Brazil, and there is evidence 
thal olhe.- genera of ceratopogonids 
are involved (19). Although the total 
insect fauna participating in the 
pollination of cultivated cacao is 
not precisely known, ceratopogonids, 
in particular the genus Forcipomyia, 
seem to be important in most areas. 

Recently, much emphasis has been 
placed on locating the natural larva! 
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habitats of eeratopogonids in cacao 
plantations (3, 17, 19. 20). Opened 
caca o pods. rotting cacao imits, leaf 
litler. rotting banana stems, and olh­
er decom posing organic debris have 
proved to be sources oí a variety 
of ceratopogonids. inc\uding Forei­
pomyia. 'Iore pennanent aquatic 
habitats such as sugarcane leaI-axils 
and epiphytic bromeliads also produce 
potentia! pollinating insecls (17, 19), 
but investigations oi these typcs 
of larval habitats have been limiled. 

Living plants that impound water 
wIlhin leal axils and flower bracts 
(Phytolelmata) are common in lhe 

eotropics. They are known to provide 
larval habitats for many ceralopogonid 
species and would beco me increasingly 
important when other sitcs become 
dry. Because of their potential signifi­
cance as sourccs of cacao pollinators 
and their usual abundance in cacao 
plantations. we conducted a special 
survey of phytotelmata in the experi­
mentai plots at the Cacao Research 
Center (CEPEC - CEPLAC) Bahia. 
Brazil. 

MATERIAL AND METHODS 

Three types of Phytotelmata "'ere 
found to be comlllon at CEPEC : 

1. Vriesea procera (Bromeliaccae) -
one of severa! epiphytic tank 
species occurring naturally upon 
large shade trees (Erythrina glauca) 
in mature plots. 
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2. Musa (AAB Group). Banana prato 
(Musaceae) - a banana frcqucntly 
cultivated \Vilh cacao and ofl en 
u-ed a~ shadc trecs in young plots. 

3. Calarhea sp. ( laranlaceae) - a wi lrl 
f10w er eommon in nearby . ílban· 
doned eacao plots and secondary 
. ucce -ional foresls. 

Ali three of these planls impound 
variou amounts of water. The bro· 
meliad and banana have modified 
leaf·axils that collee l water f Tom 
rain.fall and eondensalion, and lhe 
infloreseence of Calarhea sp. secretes 
a mucous liquid between the bracts 
(Fig. 1 . 3). Collections were made 
between 24 Mareh and 7 April , 1977, 
near the end of a 4 week period of 
redueed preeipitation (Fig. 4) when 
caeao pods and other similar habitats 
were completely dry and generally 
void of immature eeratopogonids. 

Ten speeimens of each plant were 
carefully removed from the field 
and immediately transported to the 
laboratory for inspection. Bromeliads 
\Vere initially em ptied by immersion 
into a large bucket of tap water 
and then the leafaxils were indi· 
vidually washed out with a Oexible 
ho e from the tapo Banana stalks 
were completely dismantled and the 
leaf·axils were similarly f1ushed with 
water. Calilthea sp. inOorescences were 
immersed in a pan of water and agitated 
vigorously to remove the living organ· 
isms. The rinse water from each plant 

was straincd through a fine m{'$h 
,crccn to recover the in ertebrall" 
fauna whieh \Vas then separated inlo 
-pedes groups and ei lhcr pre~cryed 

in 70% cthanol or reared to maturity 
for idenliíication. 

RESULTS 

Thc invertebrale communiti eõ con· 
tained in lhe three Phytotclmata were 
surprisingly complex reprcsenting 3 l 
pedes and totalling 96.5 organisms. 

The struclure of each community 
(number of individuais per pecies) 
is represented in F ig. 5 and is cal­
eulated from lhe total of the 10 sam· 
pIe . The ranks of eeratopogonid 
members of thc communities are 
represen ted by a star. 

In Calilthea sp. and banana the 
inverlebrate communities were either 
dominated or eo·dominated by a 
ccratopogonid , but in eaeh case by 
a diffcrent and new , undescribed 
spccics. Cu li co ide s sp. com prised 
87% of the total fauna inhabiling Calil· 
thea 5[1., and ForcipomyÚl (Wannkea) 
sp. comprised 50% of the eommunity 
(Tom banana. Thc eommunity inhab· 
iting epiphytie tank bromeliads was 
mueh more diverse with F. (Phyto­
helea) caribbeana being third m 
abundance, but representing ordy 
5% of the lotaI fauna. The complele 
species tist of eaeh community studied 
appears in Table 1, along with the 
frequencies of occurrence. 
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Figure 1 - Inflorescence of Cala/hM sp. which secretes a mucous liquid between lhe 
bracts. 
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Figure 2 - A banana stalk showing lhe modificd lear axils Ihal coUcrl ra in \Valer. 
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• 

Figure 3 - Cro's-scclIon of an epiphytic tank bromcliad showing inflated lea f axil , 
lhat .collcct rain ,water, 
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Table 1 - Li.! of phytotelm inhabitants at CEPEC (sample size = 10). Ilhéus, Brazil . 

\'rlC'sca procera (BrcxneJiac('(lc) 

Ol igochaeta: 

~aididae 

Oli ronanidoe: 

Pcntancurini 

Cer3 topogon id..'1.e: 
Fore ipanyia (Phytohe lea) 

~ibbearo 

Onronanidac: 

To.nytarsini 

()donat.: 

Zygopt cra 

Tipullelae 

Ilyt i se ielae :larval) 

C\.II icidae: 
Culex (~tieroculex) sp . 

Ilytiseidae (adult) 

Ceratopogonida. sp . A 

sp . B 

CUlieielae: 

h>'e<!IllYia sp . 

Olaoborielae : 

Corethrella sp . 

Oligochaeta 

Brachycera 
AnUTa 

I tYdrophi lielae 

AulacigaStTidae 

449 

93 

30 

14 

14 

8 

7 

5 

4 

3 

3 

3 

3 

2 

2 
2 

1 

1 
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Calath •• sp. (~larantaceae) 

cera topogom elae: 

o.alicoides sp . 

Olironomidae: 

Tanyt.arsini 

Histeridae 

Psyehodielae 

~\Jscielae (pre<latory) 

Brachyeera (pre<latory) 

~lJsa (MS Group) ' Banana prata' 
(~\Jsaceae ) 

Aulacigastridae 

ceratopogon i ela.: 

Foreipanyi. (Wannkea) sp. 

Brachycera sp. A 
lIMe 1 i ela : 

Hirudinea 

OligochaeL' 

Brachycera sp. 8 
CUlicidae: 

Sabcthl.ni 

ABUNIlANCE 

223 

14 

11 

4 

3 

1 

33 

24 

5 

1 

1 

1 
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DlSCUSSION 

Ali three Phytotelmata proved to 
be favorable habitais for imrnature 
ceratopogonids. It was surprising thal 
lhe relatively small inflorescence of 
Calathea sp. would produ cc sueh 
a large number of Culicoides sp. 
(22.4 ave.). This planl may well be 
lhe only larval habitat for Ihis in ect 
as it has never been collected before 
despile several years of intensive 
collecting of eeratopogonids in CEPEC. 
Other species of Calathea mighl 
support different ceralopogonid spe­
cies as Wirth(personal communicalion) 
found Forcipomyia sp. in C. lutea in 
Dominica. In addition, lhe water­
holding f10wer bracts of other plants 
deserve investigation, sueh as Heliconia 
(Musaceae) and several species of Zin­
giberaceae which are known breeding 
sites for ceratopogonids (18, 24). 

In banana leaf-axils, Forcipomyia 
(Warmkea) sp. was second in abun­
dance, bul averaged only 2.4 larvae 
per plant. The dominant member of 
this community was a predator)' 
aulacigaslrid Ily , probabl)' Stenomicra 
sp. _ It is difficult to explain lhe 
dominance of a predator in a com­
munity , bul most specimens were near 
maturil)' indicaling that lhe incidence 
of its presumed prc)' , F.(Wamlkea}sp. , 
might have been greater ai an earlier 
tim e. Evcl1 at low densities, the lolal 
numbers of ceratopogonids produced 
by banana leaf-axi ls would bc con­
iderable when mal1)' planls are culti-

vated in or near cacao and especially 
when they are used as shade trces. 

Rolting banana stems have been prc­
viously invesligated as ceratopogonid 
breeding sites and at least four spccies 
have been found (17, 19), but not F. 
(Wamlkea) sp .. Apparently this species 
is restricted to living planls. According 
lo Saundcrs (11), lhe entire subgcnus 
Wannkea is commonly found in plant 
axils. 

The cpiphyljc tank bromeliad con­
lained a slightly higher dcnsity of 
ceratopogonid larvae of 3.6 pcr planl 
even though F.( Phytohe/ea} caribbeana 
was lhe third rnosl abundant invertc­
brate in this commllnity. An oligo­
chacte worm and a chironomid were 
lIIore abundant. Three specimens each 
of two additional ceratopogonid spe­
cies were also found (Fig. 5, Table 1) , 
but failed to reach malurity and could 
not be idf;ntified. 

Thc ~ensities atlained by epiphytic 
tank bromeliads upon shade trces in ca­
cao plantation make lhem extremely 
important as larval habitats for ceralo­
pogonids as well as other microdiptera. 
Pittcndrigh (10) rcports dcnsities as 
high as 155 bromeliads per shade Iree 
(Erythrina micropteryx) lO cacao 
plantalions in Trinidad, composcd 
rumosl cxclusively of walcr-holding 
specics. No estimates were made of the 
bromeliad densities ai CEPEC, but 10 
bromeliad specimens was an cxceed· 
ingly lIIall sample size in relalion 
lo lhe lotai bromcliad flora and ollly 
one species was sampled. 

Rev. Theobroltla (B,asil) 8 : 13J· 146. 1978. 
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In previous studies at CEPEC, al 
least 16 species of ceratopogollids, 
including seven subgenera of Farei­
pomyia, have been collecled {Tom a 
total of 11 epiphytic brOlneliads 
(1 9,20). These plants are known to be 
larval habitats for many ceratopogonid 
specics throughout the NeotTopics 
(2, 9 , 12, 21 , 22, 23, 24) and in the 
U.S. Virgin Islands they comprise 
32% of the total bromeliad fauna (8). 
In view of their abundance in cacao 
plantations in the eotropics, bro­
meliads certainly deserve more con­
sideration as potential larval habitats 
for pollinating insects. 

With the possihle exception of 
Caiathea sp. which supplies its own 
f1uid medium for the development 
of aquatic fauna, most Phytotelmata 
are subject to f1uctuating environ­
mental conditions such as rainfall 
and humidity, and the inhabiting 
aquatic community will experience 
variation in both structure and species 
composition (2). Banana plants and 
especially bromeliads should be sur­
veyed throughout the year and in 
larger numbers in order to properly 
assess their significance as larval 
habitats of ceratopogonids. 

The resul ts of this study indicate 
(hat there is a certain degree of host­
plant specificity among ceratopogonids 
since three different species were 
collected from three unrelated plant 
habitats in the same area with no 
overlap in occurrence. If each type of 
phytotelm habitat is occupied by a 

Rev. Theobroma (Brasil) 8: 133 - 146. 1978. 

distincl ceratopogonid spccies, Ihen 
furlher investigations of o lher similar 
habitats should reveal a more diverse 
ceratopogonid fauna lhan is generaJly 
recogllized to exist in association with 
cultivalcd cacao. 

1t is evident from lhe variety of 
inscct species that have been reported 
to be pollinators of cacao, that existing 
pollinalion sucess is related to the 
abundanee and diversity of whalever 
suitable insects happen to be in the 
immediate ares. Increasing the abun­
dance and diversity of larval habitats 
such as Phytotelmata, which are here 
indicated to be very favorable for 
ceratopogonids, may substantially 
change the adult insect populations 
and increase the chances of more 
species participating in the pollination 
processo Although the kinds alld num­
bers of insects produced by these 
plants will vary seasonally, it is ap­
parent that they are continuous 
sources of a variety of ceratopogonids, 
even in dry weather when pollination 
rates are low. 

However, caution is advised in any 
attempts to manipulate Phytotelmata 
populations, especially bromeliads. 
Although they may be good sou.rces oí 
pollinating insects, they are aIso exccl­
lent sources of insects of medicai impor­
tance such asbromeliad-inhabiting mos­
quitoes, tahanids, and hlood-feeding 
Culicaides. Anopheles (K ertesz ia) 
mosquiloes have caused $Cvere mal aria 
outbreaks among cacao workers in both 
Trinidad and Brazi! in the past (1 , 13). 
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1ax imizing the production of insecl 
pollinators inhahiting bromeliads and 
other phytotelmata without ai o in­
creasing lhe risk of human diseasc 
can only he achieved wilh more 
detailed study of the insect-plant 
relationships among lhese umque 
plants_ 

CONCLUSIONS 

L Water-holding plants (Phytotel­
mata) provide favorable larval habilals 
for ceralopogonids during dry wealher 
in Bahia, BraziL 

2_ Ceratopogonids rank high in the 
structures of communities containcd 
in Phytotelmata and are sOHlclimes 
dominant. 

3_ Each type of phytotclm habitat 
may support specifie ceralopogonid 
species, resulting in overall incrca ed 
species diversi ty of potential pol­
linating insects in the vicinit y of 
cacao planlalions_ 

4_ More studies are necded on 
insect-plant relationsrups of Phytolel­
mata in order to fully assess lheir 
potential usefulness in increasing cacao 
pollination_ 
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RESUMO 

Plantas Retentoras de Água (Phytotelmata) 
como Habitats de Larvas de Ceratopogonídeos Polinizadores 

do Cacaueiro na Bahia, Brasil. 

Ao final de um período eco 110 Sul da Bahia. Bra il , 10 amo lras de trÊ's 
,' spécies de plantas retentoras de água (PhytotGlmata) foram e 'aminadas à pro· 
cura de lar\'a_ de ceralopogonídeos (Dipl~ra). polinizadores potenc iai ~ do a· 
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caueiro. A flo r silvestre do Calalhea sp. (Mar'lIltaccae) abrigava uma média de 
22,4 larvas de Culicoides sp. na água inter·ax il ar ria sua intlo rcscência. A ba nalwi· 
ra Musa (G rupo AAB) banana prata (\rlusaceae) aurigava. na água retida na, 
ax ila foliares, uma média de 2) larvas de Forcipomyia (Warmkea) ; p. Um 
grava lá tanque epífila Vriesea procera (Bromeliaccae) abrigava uma média de 
3,0 Inn'3. de F. ( f'flyloflelea) caribbeana também nilS axila ' (oliarc~ cheiao de 
água. Os cer3t op()gonirleo~ em geral fo ram dominantes na comunidade Calalhea. 

co-dominante~ em banana e menos abunfhmte, nos gravatás. Phytotelrnata asso· 
ciados com cacau cul tivado siio indicados como hahitat , favorávei para deter· 
minadas espéc ies de ccratopogonífleos. fncrementanflo a diversidade ria, planta;; 
armazenadoras de água , é possível. conseqüentemente, incrementar as oportuni · 
dades de mais espécie" de insetos participarem no proccsso da polinização do 
cacaueiro , particularmente durllllte o período ~ero. Todavia , o potencial dos 
grava tás como fonte de in. etos de importância médica, tais corno os mosquitos 
veto res de malária , deve ser também considerado, quando se pretender manj pu· 
lar a flora I'hyto telnrat.1 nas plan tações de cacau , com o inten to de aumentar as 
taxas de polinização. 

Rev. Throbronw (Brasil) 8 " 133 · 146. 19 78. 



NOTA 

ANTAGONISMO AO FUNGO 
Crinipel/is perniciosa (StaheJ) Singer, 

CAUSADOR DA VASSOURA·DE·BRUXA DO CACAUEIRO 

Cleber Novais Baslos* 

ABSTRACT 

Antagonism to the Fungus Crinipellis perniciosa (Stahel) Singer 
Causal Agent of Witches' Broom Disease of Cacao 

In the present sludy the antagon istic capacity or SLx isolates of fungi and one 
bacterial isolate against Crillipellis perniciosa (Stahel) Singer was evaluated . 

The teslS were conducted ill virro and the antagonistic capacity " '. deter­
mined by the measuring of inhibition zones. Ali the isolates tcsted had an inhibi­
tory effect o n growth of C. perniciosa with Eurorium sp. producing the greatest 
inhibition (22 .2 mm) and AspergiUus gigallleus least ('..0 mm). 

INTRODUÇÃO 

o fenômeno de antagonismo entre 
microrganismos ocorre tanto em laho· 
ratório como na natureza e, por i"o. 
tem merecido a atenção dos pesqui­
sadores. obretudo do fitossan itari-

t.as. visando à sua lItilizaçiio n() ('Onlro' 

le biológico das doenças de plan ta,. 

Na literatura. ~,i() encontrada, i 111',· 

mera, citações de trabalho. mbr. · 
antago ni ,mo de microrgani,nH), a 
fungos fit opa togênicos (I. ) ..). . 

Recebido para publicação em 26 de outubro. 1977 , c em forma revisada em J 5 de março . 
1979 . 

* Fitcpatologista, M.S.; Comissão Executiva do Plano da lavoura Cacaueira (CEPlACl. 
Departamento Especial da Amazônia (DEPEA): Caixa Postal 1801: CEPo 66.000: Belém, 
Pará, Brasil. 
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5, Ó, 7 9), inclusive basidiomicetos 
(3, 8). Entretanto , não existe refe­
rência que assinale a constatação 
de antagônico a Crillipellis perni­
cioso (thael) inger (Marasmius per­
l1iciosus Slahcl). 

O presente trabalho teve por o bje­
tivo detectar e selecionar mierorga. 
nismos anlagô nicos ao C. penliciosa, 
na tentativa de utilizá-los no controle 
biológico da vassoura-de-bruxa do 
cacau. 

MATERIAIS E MFrODOS 

Foram utilizados sete isolados, sen­
do seis de fungos e um de bactéria. Os 
de fungos foram : Penicillillm lilacinum 
Thom , P. purpu"escens Sopp. , ElIro­
tium sp. , Aspergillus giganteus \Vhemcr, 
Penicillillm sp. (cont:aminante de cultu­
ras de C. perniciosa) c A. te"eus 
(B1och) Thom & R.1per (parasita de 
ba idiocarpos de C. perniciosa). O de 
bactéria {oi Bacillus subtilis Cohn 
(contaminantc de culturas de C. 
perniciosa). O quatro primeiros são 
fungos antagônicos a PJzytophthora 
palmivora (Butl.) BulI. , conforme 
demon ·trado por Figueiredo ~ 

Os testes para e determinar a ca­
pacidade antagõnica [oram conduzidos 
em placas de Petri contendo ex trat o 

* FIGUEIREDO, J .M. Dados não publica­
dos. Divisão de Fitopatologia, Centro de 
Pesquisas do Cacau, c.P. 7, 45.600, !tabu­
na, Bahia, Brasil. 
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de malte-agar, sendo o antagõnico e <) 

C. perniciosa colocados, simultanea­
mente, em bordos opostos das placas, 
di tanciado de 6 cm. Para cada 
tratamento foram feitas qu~tro repe­
tições. 

A placas foram mantida à tempe­
ratura ambiente e, apó 12 dia_, foi 
determinada a zona de inibição (di;;­
tância em mm da borda (I:! colônia 
antagônica à da colônia do C. per­
niciosa). 

RESULTADOS E DISCUSSÃO 

Resultados preliminares da inibição 
de C. perniciosa pelos microrgani mos 
ão apresentados no Quadro L Obser­

va-se que todo' o isolados testado de­
monstraram atividades antagônicas, 
destacando-se, porém, Eurotium sp .. 
por produzir maior zona de inibição 
(22,2mm). Por outro lado, A. gigan­
teus foi o que demonstrou menor 
grau de antagonismo (4,0 mm). 

Quadro I - Efeito injbidor de alguns 
mjcrorganismos antagônicos a Crillipellis 
perniciosa (Stahel) Singcr ill vitra. 

Antagônicos 

Peni ci ll..ú.1J1I t.Uac.Úu.un 

Pe.n.i ci U<.wn puIlpuM.e.I>C eM 

AhPeAg.(.U1U; ~.VVlCUh 

EUM.tWm sp. 

Pe'úc"UWm s p • 

&lc.ilL1U; 6ub.üU.I. 

A6peAg..:tlu.6 g.(g<mCeu.6 

Zona de 
Inibição (1IIll> 

15,2 

15,0 

12,2 

22,2 

11,7 

12,7 

4,0 
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A. te"eus, isolado como parasita 
de basidiocarpos de C. perniciosa 
comprovou sua ação antagônica mes­
mo depois de repicado para meio 
de cultivo. 

A Figura 1 mostra que o IIntagônico 
de maior atividade, Eurotium sp. , 
uprCllentou menor desenvoh'imcnto da 
colônia, sugerindo que a inibição 
produ;-,ida em C. perniciosa seja mai 
consequência de anti bio e do que 

exau tão de fator de cre cimento. 
Assim , acredita-se que a zona de ini­
bição produZida in vitro seja decor­
rente da produção de ub tâncias 
pelos antagonista~. que impedem o de­
senvolvimento do patógeno (9). 

Os resultados dcsse trabalho mos­
tram apcnas um teste preliminar de 
antagonismo. Novo· ensaios deverão 
er realizados para confi rmá-lo e elu­

cidar a natureza do efeito ant:tgónico 
ao C. perniciosa. 

Figura I - Inibição de Crill ipe/lis pemiciosa pelos antagônicos : A - Pellicillill/lllilaci· 
11lI /Il; II - EllfOtill /ll sp.; C - Bacillus slIbtilis; D - Pellicillill/ll sp. 
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RESUMO 

No presente trabalho foi determinada a ação de sete isolados de fungos e um 
de bactéria sobrc Crinipellis perniciosa (Stahcl) Singer. 

Os testes foram realizados in vitro e a atividade antagônica foi determinada 
através da mensuração da zona de inibição. Todos os isolados testados produzi­
ram efeito inibitório sobre o C. perniciosa, destacando-sc Eurotium sp. Por pro­
duzir maior zona de inibição (22,2 mm) em contraste com o de menor ação, 
Aspergil/us giganteus (4,Omm). 
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