Cocoa pod rot diseases; assesment of crop losses™
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COMPENDIO

Con el siempre creciente precio de los fungicidas y el alto costo de la mano de
obra, una medida econdmicanrenty vieble para el conhol de la enfermedad de la po-
dredumbre del fruto del cacao sélo prede ser desariolleda si las pérdidar pueden ser
estimadas con exactitnd Para este propdsito sz debz hacer wna distincidn entre I
incidencia de la enfermedad y las pérdidas del cultivo. Los 1egistros de incidencia
de la enfermedad se refieven sélo a la preszncia fisica del patdgeno en las mazorcas,
mientras que lo gne vale en consideracion econdmica es 5i las almsndias dentro de la
mazorca son fementables o no. Siendo esto ast, la infeccidn de lu mazotca no es
de importancia econdmica sino cusndo las almendias estin afectadas. La presente
hrvestigacion mnestra gque no ¢s siempre que wna mazorca es infectada que las almen-
dras se vuelven infermentables y, en consecnzncia, no comeiciables, Alrededor de 90
por ciento de todas las mazorcas que sou infectadas ya sea per Phytophthora palmivora
{Butl.) Butl o Boteyodiplodia theokromae se pierden. Por el countimio, menos de un
tercio de todas lai mazorcas que estin infectadas por Fusarium spp. se pierden Un
argumento existe asi contra hacer una conversion divecta de incidencia de la enfeymedad
a pérdidas del cultivo pues bay un margen de error hasta de 10 por ciento ain en
podredumbre negra (Phytophthora) y pedredumbre parda (Botryediplodia), en que
los dos valoves se consideran ser cercenos. El margen de crior en tal conversion directa
también dependzid de las incidencias velativas de las tres enfermedades en la planta-

cidn en la que se toman los registros

Introduction

OS8T of the records on the economic impor-
M tance of the pod rot diseases of cocoa have

been extrapolations based on direct substitutions
of disease incidence figures for pod losses. It is common
knowledge however that it is not every time there
are pod infections that the pods are so rotten that
all the beans have to be discarded Beans in pods which
are infected after they have started to ripen physiolo-
gically are classified as black pod fermentable It is
recognised also that failure to harvest such pods within
a few days of infection can result in total loss of the
beans. Judicial note of blackpod fermentables is hardly
taken in extrapolating crop losses from disease inci-
dence figures Opeke and Gorenz (5) recognised the
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shottcoming in making a straight conversion of disease
incidence to crop loss but arbitrarily fixed crop loss
at 20 per cent for a disease incidence of 35-40 per
cent. Their attempt at solving the problem thus appears
not based on any known scientific principle. Ashiri
and Jacob (2) showed that cherelle wilt caused by in-
sects and diseases account for the greater part of
cherelle loss. However, Adebayo (1) showed that most
diseased cherelles are never harvested Such diseased
cherelles which would have developed into normal
mature pods are automatically left out of the figures
for total production and, of course, never feature io
records of disease incidence or crop loss. Since records
of disease incidence often fail to differentiate between
fermentable and non-fermentable beans and since there
are evidences that cognisance of diseased cherelles is
hardly taken in such records it will appear that the
records are not only inadequate but cannot form a reli-
able basis for a true assessment of crop loss. The present
investigation is an attempt at making detailed records
of disease incidences and crop losses with the ultimaz
aim of relating one to the other
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Table 1 —Cocoa pods harvested in farmers plantaticn

Number of pods
Hualthy Diseased
Farmers's garg {67 87
CRIN harvesters il 42
Total 478 129

Matevials and Method;

On 6th September, 1977 a farmer and his fow
helpers were requested to harvest all tipe and diseascd
cocon pods in a farm  Later that day five trained
harvesters were asked to go round the farm to harvest
all ripe and diseased pods

In anothzr experiment 200 mature cocoa trees were
selected in cach of plot E10 at the Gambari Expesi-
mental Station Ibadan (GES) and the 'C' clone plot at
Ibule in January 1976 At mounthly intervals throughout
the year all discased pods were counted and catepn
rised as young, immatute or mature. Diseased pods in
each age group were again classified in accordance
with the infecting pathogen viz: Phytophthora Pl
void, Botryodiplodia theobromae or Fusarizm spp. The
number of infections starting from wounded areas of
pods was also noted in each case After harvesting,
diseased pods were sepatated into those whose beans
were good enough for fermentation (blackpod fer-
mentables} and non-fermentoble ones

Tabie 2 —Diseased cocoa pods in plot £10

The third experiment was conducted in 1977 using
three sub-plots of 50 trees each in plot N4/2 at GES
Ripe and diseased pods were harvested at fortnightly
intervals between January and December. Diseased
pods were separated in accordance with the pathogen
involved As in the preceeding experiment all pods with
non-fermentable beans were regarded as lost to the
infecting pathogen

Results

Table 1 shows that the farmer's gang left 11
healthy pods unbarvested. This represents 2.3 per
cent of all bealthy ripe pods Similarly, 42 diseased
pods representing 328 per cent of all diseased pods
were left on the trees 38 of those diseased unharvested
pods were cherelles or immature

Table 2 shows that beans in all young and imma-
ture P palndivora infected pods were non-fermentable,
Similacly, 833 per cent of all P. palmivora infected
matute pods including all pods in which infections
started from wounded areas were lost Beans in all
pods in which B. theobiomae infections started from
wounded areas were aon-fermentable, Oaly 2 of all
the pods that were infected by B theokromae contained
beans that were fermentable On the contrary beans in
all mature pods which were infected by Fusavinm spp.
were fermentable Beans in 89.7 per cent of all Phy.
tophthora infected pods were non-fermentable  Si-
milarly beans in 943 per cent of all Boiryodiplodia
infected pods were non-fermentable while beans in
only 31 0 per cent of all Fusaiium infected pods were
non-fermentable Table 2 indicates diasease incidences of

P paimivura B thiolromac Futarinm spp
b im jus A4 fm Al Y I M
1 10 18 8 25 2 72 8 4
Diseased
14(0)  104-(0) 6-4(12) A {d4) 10+ (15) (2} 224 (50) 04(8) 0+(4)
0 0 3 0 2 0 47 7 4
Fermentabte
0 0 34+ (m 0 2 {0) 0 204-{27)  04(7) 0-+(4)
1 10 15 8 23 2 25 1 0
Non-fermentable
() 10-+(0)  34(12) 4+ {0y 84 (13)  04-(2) 24 (23) 0+4{(1) ¢
¢t lost when disensed 100 100 833 100 g2.2 100 347 125 ¢
% lost {Average) 897 943 310

Y = Young or cherelies; Im o= Iomature; M os Mature

{ ) denates infections starting [rom wounded areas of pend
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Tabie 3 —Diseased cocoa pods in Ibule

P opudmiens B thealromae Friarium spp
b Im M Y im M Y Im M
G0 5% 88 G 3 2 72 16 28
Diseased
AT (13)  45(6) 794 (9) S+(1) 3+(0) 0-(2) 144 (58)  11-4-(3) 194(9)
0 0 20 {) 1 ¢ 6l 10 22
Fermentable
0 o 18--(2) o 14 {0) h 104{51)  84-(2) 194-{3)
G0 31 68 G 2 2 1 G 3
Non-fermentable .
A74-(13)  d954+(6)  G14-(7) S4- (1) 24-(0) 04-(2) i+ (7 3+ 0+(@)
% lost when diseased 100 100 773 10 667 100 153 379 214
&% lost {average) 859 90 1 198

{ ) <enotes infections starting from wounded areas of pod

Y = Younp or cherclles; Imo o= pmaturg; M= Aalure

196 per cent, 22.6 per cent and 568 per cent for
P palwivora, B theobromae and Fasariwn: spp  res
pectively Beans in 57 4 per cent of all diseased pods
were non-fermentable Of this amount 30 6 per cent,
38.8 per cent and 308 per cent were ascribed to P
palmivora, B theobronace and Fugavinm spp. respeu-
tively.

Table 3 shows that beans in all P palwsivora in-
fected young and immature pods at Jbule were non-
fermentable  As in plot E10 in all Botryodiplodia
infected young and mature pods were non-fermentable
Beans in 85.0 per cent, 625 per cent and 78.6 pet
cent of all Fusarivem infected young, immature and
maturz pods respectively were fermentable Beans in
599 per cent and 90 1 per cent of all pods infected
by P. palmivora and B. theobronme respectively weic
non-fermentable while beans in only 198 per cent of
all  Fusarinm  infected pods were non-fermentable
61.0 per cent, 34 per cent and 356 per cent of all
diseased pods at Ihule were ascribable to P palmivora,
B. theobromae and Fusariun: spp respectively

Table 4 chows that 62.5 per cent of all discased
pods in plot N4/2 were infected by P palmivora whilc
B. theobromae accounted for only 80 per cent A
total of 6107 pods were harvested in the plot withiin
the experimental period About 7.4 per cent of this
number were diseased with annual incidences of 4.6,
06 and 2.2 per cent for P palmivera, B theobromac
and Fusarinnr spp. respectively. The annual losses were
43 05 and 06 per cent for P. palmivora, B theo-
bromae and Fusarfxm spp. respectively giving an an-
nual tetal loss of 5.4 per cent Differences between the
number of pods with fermentable beans and those with
non-fermentable beans were severally and collectively
significant at 0 1 per cent level

Table 4 —Diseased cocon pods in plot N4/2

P pubmivera| 8 theobromac| Fusarinm spp

No of discased pods 280 36 132
No. of Fermentable

diseazed pods 15 4 96
No. of noa-fermentable

diseased pods 265 32 36
o diseased pods lost 946 888 2712
Annual incidence {5}) q6 06 22
Annual loss (96) 43 0.5 06

X = (N pini ~— pA/pq) = 217 7577

Discnssion

Any farmer will naturally want to hacvest all
healthy ripe pods since the beans in them are products
which he will sell to retrieve his capital outlay on the
farm That about 2.3 per cent of such healthy ripe
pads were not harvested can be treated as ovessight
This figure compares favourably with 3.1 per cent which
is the level of oversight exhibited by failing to harvest
4 of the diseased matuze pods. On the contrary failure
to harvest 38 diseased cherelles or inmmatuse pods
could not be due only to overside Rather, as Ade-
bayo (1) pointed out there is usually no usge on the
pact of farmers to harvest diseased young and imma-
ture pods The farmer’s records gave disease incidente
at 18.6 per cent which is considerably lower than the
actual figure of 270 per cent With this type of si-
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tuation it is clear that the farmer is likely to unces-
estimate his losses to the disease Fis decisions to con-
trol the diseases which will normally be based on
such under-estimation will in most cases ha inappRLc-
priate for the situation

Results in Tables 2 and 3 appear to show that there
is total loss whenever cherelles or immature pods are
infected by P. palmivora. Similatly, only a few of those
pods which were infected at matatity became 1ipe
cnough for the beans in them to be fermentable.
The situation is no less serious with the charcoal
( Botsyodipledia} pod ot which causes beans in almost
all diseased pods to be non-fermentabie irtespective of
the age at infection. The high loss level exhibited
by these two diseases can be traced to the fact that
P palmivora and B theobiomae invade tissues of sus-
septible cacoa pods very quickiy. Usually tissues of in-
fected pod ate completely permiated by the pathogens
within 10 days. Full coverage is in fact accomplished
in less than five days any time infections start from
wounded areas of pods Thus only beans in pods that
have become physiologically ripe before they are in-
fected usually remain fermentable Even in such cases
pods must be harvested and the beans removed for
fermentation within a few days of infection It is thus
desitable that weekly inspection tours of plantations be
undertaken during the eainy season when all diseased
pods should be harvested to save beans in physiclo-
gically ripe pods from becoming non-fermentable, Thir
practice will also go a long way in reducing the build-
up of incculum for secondary spread of the discases in
the plantation Contrary to the rapid tissue colonisation
chserved for P, palmivora and B thesbionae tissue in-
vasion is usually very slow in fusarial rot except when
infections start from wouaded areas of the pods Un-
fortunately as shown in Tables 2 and 3 most fusarial
infections statted from wounded areas and since young
pods ate uswally most vulnerable infections of this
category of pods accounted for more than 60 per cent
of all fusarial infections in each of the two locations
There aze usually two types of wound infections. In
the first group the pathogen is restricted to a small
area. This is common in infections which start from
shallow wounds caused by mealybugs or mirids which
feed on pods Such infections do not appear to be of
setious economic problems excepting in cases where
there are numerous feeding wounds on a single pod
and especially when the insects feed on the pod at
cheselle stage In such cases the cherelle becomes hadly
deformed and withers although in some cases the
diseased condition persists till the pods eventually
ripen and the beans therein are reasonably fermentable
though fewer in number than in healthy pods It is
thus clear that heavy mealybug or mirid spots infections
results in loss of yield but this is not easy to estimulic
without carrying out artificial inoculations of simulated
or real mealybug or mirid wounds on pods of various
age groups and assessing the resultant reduction in bean
number and/or bean weight per pod. Entwistle (1)
showed that by feeding on pods mitid can reduce
yield by as much as 25 per cent The situation could
be worse if the mirid feeding spots are infected by

any of the common pod rotting pathogens No matter
what the age of the pod is all the beans are lost when
fusarial infections start from wounds or holes made
by the cocon husk mines, Masnigra sp @ Lithocolletides
o by the larvae of the moth Characoma stictigrapta
Noctuidae Such burrowing and tunnelling activity of
Characoma has been reported to greatly dispose cocoa
to attack by P. palmivera and other related disorders
(2) Loss is generally heavy in this second group of
wound infections.

Table 2 shows that more pods carried fusarial rot
than Phytophthora rot in plot F10 giving the erroncous
impression that the former is a more important disease
than the latter. A closer fcol at the datz shows however
that equai number of pods, 26, were lost to each
of the two pathogens. That figure represents §9 7 per
cent of the Phytophihora infected pods but only 310
per cent of the Fasarirn: infected pods. A similar si-
tuation was observed in Ibule where 899 per cent of
all Phytophiboia infected pods were lost as against a
loss of 198 per cent in Fasarinm infected pods. Tt is
apparent thercfore that although records of disense
incidence seem to suggest that fusasial rot is 4 more
important disease than Phytophthora pod rot the re-
verse is in fact true when one considers crop loss. A
cousideration of results in Table 4 makes the situation
even clearer. While incidence of fusarial rot and chas-
coal rot in the plot is 22 and 0.6 per cent respectively
crop losses are only 0.6 and 0.5 per cent respectively.
The two diseases were thus at about the same level of
ceconontic importance  Phylophthora pod ot was ho-
wever cconomically more important (4.6 per cent crop
loss) than the ather two discases combined

There is not much difference between disease in-
cidence (4 6 per cent) and crop foss {43 per cent) in
Phytaphthora pod rtot infections The corresponding
figures which suggest a similar trend for the charcoal
pod rot are 06 and 0.5 per cent On the contrary
there is a wide maegin between disease incidence
(2.2 per cent) and crop loss (0 6 per cent) in fusarial
pod rot infections Records of disease incidence will
thus not give a true assessment of crop loss which
should form the basis of any form of disease conirol,
There is thus no doubt that the age long practice of
equating discase incidence fo crop loss is defective
As desirable as it is, the separation of diseased pods
into blackpod fermentables and blackpod non ferment-
ables is a laborious exercise and almost impracticable
for a farmer with large acreages of cocoa However,
for the purpose of estimating annual crop losses for
the country, it is desirable that such distinctions be
made This will entail taking records in a number of
selected sample plantaticns in the cocoa growing areas
aver o number of years after which a correction factor
can be calcalated for each of the pod rot diseases As
an example reselts of the present investigation seem
to suggest a correction factor of 09 for P palmivora
and B. theobrome and 025 for Fusarinm spp. A ge-
neral or overali factor of 07 is indicated for a com-
bination of the three diseases. As pointed out above
more detziled recordings will be necessary before
definite correction factors can be obtained.
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With the ever increasing prices of fungicides and
high cost of labour an economically viable measure for
the control of the pod sot discase of cocoa can only
be worked out if crop losses are accarately assessed
For this purpose a distinction should be made bet-
ween disease incidence and crop loss. Records of di-
sease incidence refer only to the physical presence cof
the pathogen on the pods whereas what counts in
ceonomic consideration is whether or not the beans
within the pods are fermentable. That being so, infec-
tion of the pod is of no economic consequence exce]t
the beans are affected. The present investigation shows
that it is not every time a pod is infected that the
beans become nonfermentable and consequently uamar-
ketable. About 90 per cent of all pods that are in-
fected by either Phytophthora palmivora (Butl) Butl
or Botryodiplodia theobromae Pat are lost. On the
contrary less than a third of all peds that are infected
by Fusarinm spp. are lost A case is thus made against
making a straight conversion of disease incidence to
crop Joss for there is up to 10 per cent margin of
error even in Phyrophthora pod rot and charcoal rot

Notas y Comentarios

Lot baneos v b transferencia de tecnologia

Como secuela de la Conferencia de las Naciones Unidas
sohre la Ciencia y Tecnologis para ol Deserrollo (UNCSTD),
estd tomando forma lentamente un proyecte intenacional para
determinar el papel preciso de fos bances de desarolio inter-
nacionales v locales, y las firmas de capital de riesgo, en la
tranferenzia de tecnologia al Tereer Munde In una reunidn
recieate en Paris, organizada por la Organizacion de Coope-
racién ¥ de Desarrollo Economico {QCDE), los economistas
def Banco Mundial, agencias de ayuda, como por ejemplo ¢f
Centro Internucional para la Investigacion y Desarrolio (CHD)
de Canadd, y fa Organizacion de Lstados Americanos, discutie-
ron la forma en que instituciones financieras tales como «f
Banco de Desasrolio Industrial de la fndia pucden impulsar
el desarrolle de teenologia mediante sus politicas de présta-
mos Jairam Ramesh, consuiter del OCDE y coordinader def
proyecto informd que uno de los objetivos del cstudio serd
ayudar a los bancos locales de desarrollo del Tercer Mundo a
promover el crecimiento de fa tecnologia en sus propios pai-
ses, estudiando los esfuerzos rcalizados en of pasalo (New
Scientist, Vol 81, p. 331)

El estudio se enfocard sobre [os paises en desacrollo que
han avanzado bastante en el camino del desarrollo industrial:
Arpentina, Brasii, Colombia, Corea del Suz, Costa de Marfil,
India, Malasia, México y Pert Equipos nacionales de econc-
mistas evaluarin hasta qué nivel las instituciones financie-
ras naciomales e internacionales han promovido ¢l desarrolio
de empresas tecneldgicas nuevas. De mayor importancia es ¢l

where the two values are considered to be close. The
margin of error in such a straight conversion will also
depend on the relative incidences of the three diseascs
in the plantation where the records are taken.
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reche de que los equipos verdn si estos organismos han esti-
mulado ef crecimiento de los mecanismos financieros nece-
sarios, ¢l adiestramiento de la mano de obra especinlizada y
la administracion necesaria para llevar a cabo una revolucion
tecnologicz basada en recursos locales Ta formacitn de esa
confiznza en sl mismos pama adguirir y manejar nuevas tec
aologias fue una de las muy pocus demandas del Tercer
Mundo celuresemente acogidas por los paises desarrollados en
fa UNCSTD.

Ramest afirmi que el papel critico que han desempefiade
los bancos de desarrollo v comerciales, v las firmas de inver
siones, en el desarrollo de la tecnologia del Tercer Mundo
¢s considerable pero "no reconccida, sua por las mismas
instituciones  financieras” Por ejemplo, estima que en la
India, aproximadamente ¢l 50 por ciento de los activos fijos
de las compafiias andnimas publicas medinnas y grondes vie-
ne de instituciones financieras y def pobierne cadp afo. 8i la
India es representativa del Tercer Mundo, como parece serio,
entonces un 50 por ciento, o sean 150 mil millones de dola.
res, de los 300 mil millones estimados como la iaversion
total anual er el Tercer Mundo, estd canalizada a través de
fos buancos.

Ei Banco Mundial ka hecho cada vez mids uso de las cor-
poraciones financieras de desarrollo locales, especialmente para
constituir empresas de pequefa cscaln Desde fines de los
novecientos sesenta, ¢ mif millones, o sex un sorprendente
10 por ciento de todo lo prestado por el Banco Mundial desde
su formacidn, ha ido a esas instituciones financierss locales
para empresas pequefins.

El estudio de 18 meses se inmiciard en marzo de 1980,
siempzre que se encuentren los fondos necsarios. La meta s
US 8 500 000 que puede venir del Banco Mundial, Tas agen.
cias de ayuda y los mismos pgobiernos del Tercer Munde que
participan  Isto puede resultar no ser tan dificil, y e la
idea ha recibido ya un fuerte apoyo entre los senadores de
los Estados Unidos
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Notas y Comentarios

Un cambio importante en el comercio internacional

Por primera vez, en 1978, el comercio total de los Esta-
dos Unidos con paises en Asia orieatal {incleyendo Austra-
lia y Nueva Zelandia) excedid su comercio total con Europa
occidental La brecha probablemente se hard mis ancha gra-
cias u las altas tasas de crecimiento econdmice de muchos
paises asidticos (Cf Twrefatbs vol 29, p 9} En la primera
mitad de 1979, las exportaciones de EE UU al Asia oriental
subieron en casi 30 por ciento; las importaciones, sin embar-
5o, se elevaron en sélo 7 por ciento (The Eeoremist, De
cember 1st, 1979).

Natugalmente, los paises agrupados en Asin oriental tie-
nen una amplia variacién en sus esquemas de comercic  Esta
dos Unidos y Japon son comerciantes glohales. Corea del
Sur v Formosz estin tratando de hacerle Nueva Zelandia
y Australia estin forjando ripidamente lazos con sus veci-
nos peogrificos Fn 1978, mas de la mitad de las exporta-
ciones de Australin fueron a Asia oriental; una tercera parte
de sus importaciones vienen de alli, reemplazando su tradi-
cional dependencia de Europa

Los pofses recientemente industeializados de la regidn
(Corea del Sur, Formosa, Hong Kong, Singapur) son todavia
parcialmente dependientes del comercio con la regién, pero
conforme se eleva In ealidad de sus productos, estin depen-
diendo menos. Los paises menos desarroilados (Malasiz, Tai-
landia, Indonesia y Filipinas) permanecen mis prandemente
dependientes de la cuenca del Pacifico,

China puede baberse reincorporado a la comunidad inter-
nacional pero, en 1978, el 70 por ciento de sus exportacio-
nes todavia fue con los otros palses de Asia oriental y la
mitad de sus importaciones vino de alld Fsto puede estar
ahorz cambiando FEn los primeros siete meses de 1979, las
exportaciones de FEUU a China fueron de 1000 miliones de
dotares, contra 874 millones en todo el afio de 1978,

Los dirigentes de Estados Unidos estin luchando por con-
vencer a4 los hombres de negocios que hay mayor prox{e§§1o
en comerciar e invertis co paises con ecanomias en.m[‘néo
crecimiento, que ol que hay en erigir basreras protecciontstas
contre sus exportaciones. El caso de Corea del Sur se usa
como ejemplo. El déficit comercial de Estadas iInidos con
Coren del Sur de 600 millones de dolures en 1978 se con-
virtié en un superavit de 200 millones en los primeros seis

meses de 1979,
Publicaciones

Food and Nutrition Bulletin, El Programa dundial con-
trz el Hambre, de la Universidad de las Naciones Unidas estd
distribuyendo una publicacién trimestral, Food and Nuwteition
Bullstin Incorpora’ y continda el PAG Bulletiy del Protein
Calorie Advisory Group de las Naciones Unidas Fl admero
5 del volumen i, que tenemos a fa mano, contiene nueve arti-
culos, scbre los campos de Politica de Alimentos y Nutrician,
y de Conservacion de Alimentos Poscosecha, ademds de notas
y noticias Notamos que la mayor parte de los tml?ujos.son
adaptados o resumidos de publicaciones previas El primer
asticulo, de Lowell Lynch del MIT, hace upa revision intere-
sapte de metodologia de planificacidn nutricional, No hay
“gbstracts” que faciliten ¢ examen rapide del valos de los
trabajos. Aun algunas de las conclusiones son poco informa-
tivas: un trabajo del jefe del grupo de teobajo sobre tecnolo-
gia de poscosecha, sobre el beneficio inesperale de un pro-
yecto lechero, en la conclusidn sdlo expande el titulo sin
revelar cudles fueron esos logros no esperados La direccion
es: United Nations University, 29th floor, Toho Seimel Build-
ing; 15-1, Shibuya 2-chome, Sibuya-ku; Tokio 130, Japdn

L okra come poductora de aceite

La ckea (Hibiscus escnlentus) puede ser un dia una po-
tente fuente de proteina y aceite para los paises de ln zopa
tropical (Agricidtural Rerearch, Tuly 1979) La Universidad de
Faerte Rico y el Departamento de Agricultura de los Estados
Unidos han cnconteado que la okra tiene un potencial de pro-
duccién de proteina superade sélo por el tripo vy Ja soya
La okia también podeia competir con el alazor {Cuthumus
tinctonrons) en fa produccion de aceite

La mayoria de los estudios sobre produccidn de okea se
ocupan de a cipsula inmadurz, usada como verdurs El pri-
mer estudio parn determinar jos efectos del espaciamiento
sobre la produccion de semila, proteina v aceite de okra tuvo
fugar en Puerto Rico Alli, Gerardo Mangual Crespo y F.
W. Martin encontraron que la produccidn de semilla era com-
parable a la de muchos cultivos oleaginosos de las zonas tem-
pladas y tropicales.

En produccién de aceite, ¢l cultivar “Clemson Spineless,
corn 612 kg por hectiren era superado sélo por In palmera
aceitera africana (2200), que es reconocida como la planta
que mis aceite produce por unidad de superficie Los culti-
vares "Evergreen Velvet y ‘Red Ckra compitieron o supe-
raron & la soya, girasol, sésamo, man{ y ricino.

Las plantas de okra crecen hasta Henar el espacio que se
les ha asipnado, expresn Martin, Tas plantas que tienen hasta
un metro de espacio de crecimiento se vuelven muy grandes
y producen muchos frutos. Conforme la densidad del cul-
tivo aumenta, se incrementa ¢ rendimiento total de frutas
pero disminuye el rendimiento por planta. Por consigaiente,
debe encontrarze vor Jemsidud de plantiv dptima

Los miximos rendimientos de semillz pueden ser obteni-
dos, en el caso de "Clemson Spineless’, con 58 mil a 86 1nil
plantas por heetiren “Clemson Spineless’ puede tolerar los
espactamientos mis estrechos ¥ es la variedad de mayor
rendimiento, variando desde un minimum de 1,18 hestr 4
toneladas por hectirea en Puerto Rico, es decir 25 por ciento
m:'u;l que en Louisiana, donde se cultiva 2 okra en gran
escala

En algunos pezises, como en Brasil, la okra os tan libre
de males que se conoce como el cultive que siemprz paga.
Las semilins de ckra se producen en abundancia v es ficil
cosecharlas, [limpiarlas y almacenarlas, ya sea en pequeda
como en gran escaln Pueden ser molidas y cernidas para
producir un alimento Gtil paza los animales, o después del
molido pueden ser tratadas con agua, La proteina v el aceite
pueden entonces precipitarse mediante técnicas simples

Publicaciones

Resumen de Invesiigaciones en Café

Aunque ya hemos comentade la aparicion del primer nu-
mero de este anuario (Twrrialba, Vol 29, p 18), desearin-
mos hacer constar que el segunde nimero {Ado 11, N* 2,
1978-79), aparecido en octubre de 1979, constituye una me-
jora en relacién con el primero ED Instituto Szlvadorefio de
Investigaciones del Café (ISIC), de Sta, Tecla, se ha esme-
1ado en presentar, <lara y oportunamente, los Ultimos logros
de la investigacién en €l pais. Se nota unna preocupacién
por la adecuacion de los cafetales, mediante pruebas de va-
riedades e hibridos resistentes a la roya, v de insecticidas
que s¢ usan para ia broca, para un eventual control de He
mileia y de Hypothonemus, cuando aparezcan en Ei Salvado:,
En el caso de la roya esto ha sucedido zl escribirse esto
(diciembre 1979), conforme lo ha acunciado el ISIC

Una innovacidn que se nota en este nadmero es el poner los
nombres de los responsables de cada investigacidn, lo que fa-
cilitari Iz intercomunicacién entre los especialistas del he-
misferio (y mis alld por cierto). Felicitamos al ISIC, en i
persona de su Director General, Francisco A Fischnaler, por
mantener y mejorar esta Gtil publicacida





