Cocoa (Fheobroma cacao L.) is a tropical plant
mndigenons to the equitorial regions of the Americas,
the beans ol which are used for the preparation  of
weoa powder, butter and chocolate.  In India, over
13,250 hecties of land are at present under this
crop, of which Kerala alone accounts for 10,500 hec-
tres. Since the crop has turned out to be highly
lucrative m our counvy, large vumber of farmers
JDave taken up cocoa cultivation during the last few
tears.  "The present production of dry cocoa beans
m India is within the range of 300 to 500 tonnes.

Although a number of discases have been reported
on this crop, only a few of them are recorded in our
wuntry.  During the year 1977, a discase causing
witing of cocon pods was observed at Karakulam
in Trivandrum District.  The discase was identified
s Charcoal pod rot caused by Botryodiplodia theo-
vromae Pat. Charcoal pod rot caused by B. theo-
bromae was first recorded by Patouillard in 1892,
I India, Nambiar and Nair (1972) reported the
jdisensc from Vittal in Karnataka State.

locoa pod exhibiting Boiyyodiplodia infection on the plant.
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Cocoa pod exhibiting Botyodiplodia infectionforiginating
from the stalk end.

I'he symptoms on pods initially appeared as pale
yellow spots which  enlarged into larger lesions
having chocolate brown colour. The infection was
observed to originate mostly at the stalkend or at
the tip of the pod. At times, lesions originating
from other parts of the pod were also observed.
In most cases, the complete pod became black  in
colour and exhibited a sooty covering all over, con-
sisting of myriads of spores of the fungus. Young
pods became mummified and shrivelled.  Infected
pods dried up and mostly ryemained attached to
the plants.  Over  50% of the pods were found
infected in the plantation.

The discase was also found to affect the twigs and

branches  causing die-back symptoms.  Defoliation
of die-back affected  twigs and branches was also
noticed. Such twigs appeared dark brown to

almost black in colour.

The fungus was isolated
parts and maintained on

from the infected plant
Czapek’s agar medium.



Cocoa pod completely infected and blackened,
showing the fructifications of the fungus.

Pathogenicity trials  revealed that the fungus could
infect cocon pods at all stages of growth. Injury was
found to be a  prerequisite for infection by the
fungus. Insects  like  mealy  bug  (Planococcus
litacinus) and tea mosquito (Helopeltis antonii) were
observed 1o ¢ause injury to cocoa pods in disease
affected arca.

MORPHOLOGY OF THE FUNGUS

Pyenidia produced on cocoa pods are erumpent,
globular to pyriform. black in colour and variable
in size ranging from 86.5 to 239.2 microns in dia-
meter. The pvenidiospores are initially hvaline,
smooth walled and granular. On  maturity, the
spores became pale brown and two-celled, measur-
ing 19.2 to 264 x12.0 to 16.0 microns in size. Most
of the twocelled spores showed longitudinal — stria-
tions with a slight transverse groove at the septum.

Most range studied indicated  that the fung
could infect and cause rouing ot the followir
fruits and vegetables on artificial inoculation: Aw
cado, Banana, Bhindi, Breadlruit, Brinjal, Cabbage
Carrot, Chilli,  Cluster bean, Coconut, Cowpe
Cucumber, IFrench bean, Ginger, Grape, Jackkrui
Lime, Mango, Nutmeg, Onion,  Orvange, Papayd .
Pear. Plum, Potato, Pumpkin,  Rubber, Sapotp ¢
Snakegouid, Tapioca and Tomato.

The fungus wis able to grow  well on Czapeks
aoar, Potato dextrose agar, Oat meal agar and Hog
extract dextrose agar media. Good sporulation w
obtained on Czapek’s agar and Potato dextrose ag

(Table 1.

CONITROL. OF THE DISEASE

A field experiment was conducted - for testing
the comparative eilicacy of seven proprictary
cides for the control of the discase. I'he
cides were Bavistin (1000 ppm), Blue  copper (:
ppm), Difolatan (3000 ppm), Dithane M5 (30
ppm), Fytolan (3000 ppm), Mildothane (2000 ppn
and  Rovral (2000 ppm).  Fight  plants wer
spraved  with  each  of  the  fungicides — an
cight  planis  served as  control.  Six  spray
ings were given at monthly interval beginning fros
the month of  December, since the  discase v
found to be more severe during dry months as repo
ed by Nambiar and Nair  (1972). Data collect
30 davs after the sixth spraying arc presented |
I'able II. It was noticed that  Rovral had
maximum  efficiency in controlling the  diseas
Statistical analysis of the data also revealed
Rovral was significantly  superior to all the oths
fungicides for the control of the discase.
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TasLE |

Growth and sporulation of Botryodiplodia theobromae on different cultre media

: pek’s agar

st extrast azar

Wit ccteast dacteoss agar -
Dat meal agar 3 3
Potato d=strose agar S

ichard’s agar . -

Mean
Medinm colony Colony characters
diameter
in mm*
Coon's agar 82.66 Colony greyish white, cottony with more or less entire

margin, Fair sporulation.
90.00 Colony aerial, middle half dark grey with greyish white
entire margin. Good sporulation.

Chloay thin, smoke grey with eatire margia.
sporulation.

- 57.76 Mz gre

85.00 GCabay zeavish white with more or less eatirs marzin.
Fair sporulation,
. 83.00 Mpycelium subaerial with dark grey centre and light

grey entire margin. Fair sporulation.

: . 90.02 Colony grey eoloured with light grey entire margin.
Good sporulation.

Mpyzzlium cottony white, Auffy with slightly wavey

margin. Fair sporulation.
'8 ho o d's agar . . - 71.50 Colony greyish white, cottony with entire margin. Fair
' sporulation,
*Average of 3 replications.
TasLe 2

Effect of spraving fungicides on the incidence of Charcoal pad rot of cocoa caused by Botryediplod'a thesbromae

Percentage of infected pods*

I 11 jasi v
Treatment Pre-treatment 30 days after Per cent efficien-
(on the day of  sixth spraying cy of treatment
first spraying) (based on col-
umn II1) over
control
s 33.00 21.87 53.03
45.31 24.67 47.02
el folatan 43.60 13.82 70.32
[ithane M-15 50.84 15.05 67.68
43.60 25.74 44.72
31.19 17.00 63.49
35.60 5.73 87.69
44.88 46.56
*Average of eight plants F. test — Siginificant C.D. =9.50
T, T, T, Ty T, Ty Ty Tg
8.60 17.46 19.49 20.40 58.05 29.20 33.04 44 79
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