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INTRODUCTION

Plant parasitic nematodes are implicated
by some workers as direct causative factors
or vectors of the pathogenic agents asso-
ciated with some of the coconut diseases
of unconfirmed etiology (cf. Maramorosch,
1964 and the references therein). One of
the well known nematode problems of palms
is the red ring disease of coconut caused
by Rhadinaphelenchus cocophilus (Cobb, 1919)
Goodey, 1960 and is reported to occur in
about 20 countries viz. Barbados, Belize,
Brazil, Colombia, Costa Rica, Dominican
Republic, El Salvador, Ecvador, Grenada
Guyana, Honduras, Mexico, Nicaragua,
Panama, St. Vincent, Surinam, Trinidad &
Tobago and Venezuela (Blair, 1968; Harries,
1971, 1977). The epidemiology, sympto-
matology, pathogenicity, transmission, avail-
able control measures and the importance
of this disease (transmitted by a palm weevil,
Rhynchophorus palmarum L.) to the economy
of these countries have been reviewed by
Blair (1964, 1968, 1970, 1976). Fenwick
(1957, 1969 a, b), and Griffith (1978)

The possibility of ecto and endoparasitic
nematodes being involved in other coconut
diseases of unconfirmed ectiology was in-
vestigated by several workers from time to
time. The reports of van Weerdt, Martinez
and Esser (1959) in Florida; Latta (1964,
1966) and Dixon and Latta (1965) in Jamaica
in relation to the lethal yellowing disease;
Luc (1957) and Luc and Hoestra (1960)
on Kaincope disease of Togo in West

Africa; Palo (1964, 1966); Pizarro and Santa
Maria (1974) on Cadang Cadang, a malady
prevalent in the Philippines; Reinking and
Radewald (1961) on Tinangaja or Guam
disease on the Pacific island of Guam;
Ekanayake (1964), Ekanayake and Wick-
ramaratne (1964) and Robertson (1965,
1969) on the leaf scorch decline of Sri
Lanka; Weischer £1967), Mathen (1969)
and Mathen, Kurian and Lal (1970) in
connection with the root (wilt) disease of
South India, and through a worldwide
survey on several of these diseases by Mara-
morosch and Golden (1967) have revealed
that a number of nematodes are found in the
tissues and soil around roots of the declining
palms. But no specific nematode was re-
ported to be directly involved in any of
these diseases except red ring. The present
effort is to collate the information on the
association of nematodes with coconut.
Table 1 presents alphabetically the list of
nematodes associated with coconut, their
occurrence in different countries and the
context of investigation. List of nematodes
encountered during studies on specific coco-
nut diseases and general surveys are given
in Table 1. The country-wise record of
nematodes is presented in Table 1II. Com-
prehensive literature pertaining to nematode
associations with the coconut, and disease
problems of the palm on which considerable
researches were carried out is included in
the bibliography.
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Table T NEMATODES IN RELATION TO COCONUT DISEASES

Nematode Locality Reference
M @ &)}
CADANG CADANG DISEASE
Criconema discolabium Philippines Diab & Jenkins (1966)
Circonemoides sp. » Pizarro (1969)
Helicotylenchus retusus »» 2
Helicotylenchus sp. » »
COCONUT DECLINE
Circonemoides sp. Golden Grove, Maramorosch & Golden (1967)
Trinidad
Encholaimus taurus »” »
Helicotylenchus dihystera ’s »
Longidorus laevicapitatus » »
Paratylenchus sp. Surinam Anonymous (1975)
Peltamigratus luci Golden Grove, Maramorosch & Golden (1967).
Trinidad
Rhadinaphelenchus cocophilus ” .
Trophonema sp. » »
Xiphinema brasiliénse » 2
GUAM DISEASE
Aphelenchoides sp. Guam (USA) Reinking & Radewald (1961)

Helicotylenchus nannus
Meloidogyne sp.
Rotylenchulus reniformis

Rotylenchus sp.

EX]

23

2

’3

’”



o

€)

Xiphinema americanum
X. diversicéudatum

X. infacolum
KAINCOPE DISEASE

Dolichodorus profundus

Helicotylenchus sp.
Hemicycliophora pauciannulata
Hemicycliophora sp.
Metracrobeles togoensis
Paratylenchus sp.
Pratylenchus brachyurus
Pratylenchus sp.
Rotylenchulus reniformis
Scutellonema bradys
Trichodorus sp.

Tylenchus sp.

Xiphinema attorodorum

X. campinense

X. setariae

Xiphinema sp.

LEAF SCORCH DECLINE
Acrobeloides sp.
Aphelenchoides parietinus
Aphelenchoides sp.

Aphelenchus avenae

b4
”»

2

Sri Lanka

”»
”»

’

Reinking & Radewald (1961)

»

Maramorosch & Golden (1967)

Luc (1960); Luc & Hoestra (1960);
Maramorosch & Golden (1967)

TLuc & Hoestra (1960)

Luc (1958); Luc & Hoestra (1960)
Maramorosch & Golden (1967)
Loof(1962); Luc & Hoestra (1960)
Luc & Hoestra (1960)

9

2

Luc (1958)
Luc & Hoestra (1960)

Robertson (1965, 1969)

”»



o

(#))

&)

Aphelenchus sp.

Caloosia longicaudata

Ditylenchus sp.
Helicotylenchus sp

Hemicycliophora longicaudata

Hemicycliophora sp.
Hoplolaimus seinhorsti
Meloidogyne incognita acrita

Radopholus sp.

Rhabditis sp.
Trichodorus sp.

Tylenchorhynchus nudus

Tylenchorhynchus sp.
Tylenchus sp.

Xiphinema sp.

Sri Lanka

»

E3]

LETHAL - YELLOWING DISEASE

Aphelenchus sp.
Cacopaurus sp.
Circonemoides sp.
Circonemoides spp.
Helicotylenchus dihysterq

Helicotylenchus erythringe

" Jamaica

2

Florida, USA

Robertson(1965, 1969)

Ekanayake (1964, 1968);
Robertson (1969

Robertson (1965, 1969)

2

Ekanayake & Wickramarantne
(1964); Robertson (1965)

Ekanayake (1964)
Maramorosch & Golden (1967)

LIRS

Ekanayake (1964, 1968);
Robertson (1965, 1969) _

’3

’

Ekanayake (1964, 1968);
Loof (1959)

Robertson (1965, 1969)

13

Latta (1964, 1966)

’

2

van Weerdt et al. (1959b)

San Antonio, Jamaica Maramorosch & Golden. (1967)

Florida, USA ; Jamaica van Weerdt et aI (1959b) e



Sphaeronema (?)

»

) @

H. multicinctus Jamaica Latta (1964, 1966)

H. nannus » »

Helicotylenchus sp. 2 »

Helicotylenchus spp. . Florida, USA van Weerdt et al. (1959b)
Hemicriconemoides sp. | Jamaica Latta (1964, 1966) .
Hemicriconemoides spp. Florida, USA van Werrdt et al. (1959b)
_Hemicycliophora sp. » »»

Hemicycliophora spp. » Latta (1964, 1966)
‘Heterodera sp. Jamaica van Weerdt et al. (1959b)

\ Heterodera spp. » Latta (1964, 1966)
Hoplolaimus spp. Florida, USA;Jamaica van Weerdt et al. (1959b)
Meloidogyne sp. Jamaica - Latta (1964, 1966)

‘ Meloidogyne spp. Florida, USA -van Weerdt et al. (1959b)
Paratylenchus sp. 2 »

Pratylenchus sp. Jamaica Latta (1964, 1966)
- Florida, USA van Weerdt et al. (1959b)

Radopholus similis Jamaica Latta (1966)

‘ Florida, USA; Jamaica van Weerdt et al. (1959b)
Rotylenchulus reniformis ~ Jamaica Dixon & Latta (1965)
R. reniformis » Latta (1966)
Rotylenchulus sj:. » Latta (1964, 1966)

v Rotyleﬁchukts sp. } » Florida, USA Ollagnier & Weststeijn (1963);
: van Weerdt ef al. (1959b)

Scutellonema sp. Jamaica

2

Latta (1966)



o

@

©)]

Trichodorus sp.

Trophurus sp.
Tylenchorhynchus sp.
Tylenchorhynchus sp.
Tylenchus sp.

Xiphinema sp.

Xiphinema sp.

LITTLE LEAF DISEASE

Rhadinaphelenchus cocophilus

PENCIL POINT DISEASE
Xiphinema infacolum

Xiphinema sp.

RED RING DISEASE
Rhadinaphelenchus cocophilus

Florida, USA; Jamaica

Jamaica

2»

Florida, USA

Jamaica

2

Florida, USA ; Jamaica

Surinam

Bogota, Colombia

. Guam (USA)
Malaysia

Trinidad

Brazil

Venezuela

Surinam

van weerdt ez al. (1959b)
Latta (1966)
Latta (1964, 1966)

" van Weerdt et al. (1959b)

Latta (1964, 1966)

2

van Weerdt et al. (1959b)

van Hoof & Seinhorst (1962);
Kraayenga & den Oaden(1966);
Mass (1969)

Messa-Bernal (1951)

-Maramorosch & Golden (1967)

12

Cobb (1919); Fenwick (1958,
1962b, 1963a, b); Fenwick &
Mabharaj (1960, 1963c); van
Weerdt et al. (1959a, b); Blair .
{1963, 1968); Harriss (1971);
Maramorosch & Golden (1967)

Joffilly (1948); Lordello & Zamith
(1954); Chaves (1956); Franco
(1964); Ponte et al. (1971).

Bain & Fedon (1951); O)sten-
brink (1963)

-van- Heof & Seinhorst (1962);

Kraayenga & den Oaden (1966);
Mass: (1969) :



03] )] ®
Rhadinaphelenchus cocophilus ~ Colombia Potes (1967); Harries (1971);
' Vilardebo (1971)
St. Vincent Edmunds (1969)

Rbtylenchus sp.
ROOT (WILT) DISEASE

Criconema sp.
Criconemoides sp.

Discocriconemella racensi
Dolichodorus pulvinus

Dolichodorus sp.

Dorylaimus sp.

Helicotylenchus sp.

Dominican Republic

Guyana

- El Salvador

Grenada

Mexico

Barbados
Belize
Costa Rica
Ecuador

Honduras

Nicaragua

~ Panama

Trinidad

Kerala, India

Schieber (1970)

Singh (1971)

Abrego & Tarjan (1972)
Singh (1972)

Gonzalez(1972); Marban Mendoza
(1973); Bedford et al. (1978).

cf. Harries (1977)

Fenwick & Maharaj (1962)

Weischer (1967); Mathen. (1969);
Mathen et al. (1970)

Weischer (1967); Mathen (1969);
Mathen ez al. (1970)

Khan ef al. (1971)

12

Weischer (1967); Mathen (1969);
Mathen et al. (1970)

Maramorosch & Golden - (1967)

Weischer (1967); Mathen (1969);
Mathen et al. (1970)
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Hemicriconemoides sp. Kerala India Weischer (1967); Mathen (1969);
Mathen ez al. (1970)

Hemicycliophora sp. » »

Hoplolaimus sp. » »»

Longidorus saginus s Khan et al. (1971)

Longidorus sp. . Weischer (1967); Mathen (1969);
Mathen ez al. (1970)

Macroposthonia oachirai ” Khan er al. (1971)

Meloidogyne sp. . Weischer (1967); Mathen (1969);
Mathen et al. (1970)

Mononchus sp. v Maramorosch & Golden (1967)

Paralongidorus flexus . Khan ez al. (1971)

Paratylenchus sp. » Weischer (1967); Mathen (1969);
Mathen et al. (1970)

Pratylenchus sp. . s

Radopholus similis " Weischer (1967); Mathen (1969);

' ’ ~Mathen ez al. (1970)

Rotylenchulus sp. s »

Tylenchorhynchus sp. 2 »»

Xiphinema sp. » »

Xiphinema spp. ”» »

GENERAL SURVEY

Actus salvadoricus El Salvador Baqri & Jairgquri (1973)

Aglenchus costatus Malaysia Kheng (1975)

Anguilluling sp. Florida, USA Crossman & Christie (1937)

Aphelenchoides cocophilus Trinidad van Weerdt ef al. (1959a)



(6)) 2 3
Aphelenchoides sp. USA; van Weerdt et al. (1959a)
India Koshy et al. (1979)
Aphelenchus sp. India Koshy et al. (1979)

Atylenchus sp.
Axonchium asacculum
Basiriotyleptus nemoralis
Bel;molaimus longicaudatus
Belonolaimus sp.
Boleodorus thylactus
Cacopaurus sp.
Caloosia sp.
Cephalenchus sp.
Criconemoides .citri

C. discolabium

C. kirjanovae

C. mutabile

Criconemoides sp.

Diphtherophora sp.
Ditylenchus sp.
Dolichodorus pulvinus
Encholaimus taurus
Hadronchus andamanicus
Helicotylenchus dihystera

H. erythrinae

El Salvador
India
Florida, USA
Venezuela

El Salvador
Florida, USA
India
Malaysia
Florida, USA
Philippines

Florida, USA

El Salvador
India

”»

Venezuela

India

Trinidad
Andamans, India
Thailand

Florida, USA
Venezuela

Bagri & Jairajpuri (1973)
Siddigi (1970)

van Weerdt et al. (1959a)
Yepez (1973)

Abrego & Tarjan (1972)
van Weerdt et al. (1959a)
Koshy et al. (1979)

Kheng (1975)

van Weerdt etal. (1959a)
Diab & Jenkins (1966)
Siddiqi (1964)

van Weerdt et al. (1959a)

Abrego & Tarjan (1972)
Venkitesan (1972);
Koshy et al. (1979)

Koshy et al. (1979)
Torrealba (1969)

Koshy et al. (19’{9)
Golden & Murphy (1967)
Jairajpuri (1969)

Timm (1964)

van Weerdt et al. (1959a)
Yepez (1973)
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H. retusus Thailand Timm (1964)

H. multicinctus Venezuela Yepez (1973)

Helicotylenchus sp. El Salvador Abrego & Tarjan (1972)
Venezuela Torrealba (1969)
Florida, USA van Weerdt et al. (1959a)
India Venkitesan (1972);

., Koshy et al. (1979)

Malaysia Kheng (1975)

Hemicriconemoides cocophilus

H. mangiferae
H. strictathecatus

H. wessoni
H. squamosus

Hemicriconemoides sp.

Hemicycliophora sp.

Hirschmaniella sp.

Hoplolaimus indicus

Hoplolaimus seinhorsti
H. tylenchiformis

Hoplolaimus sp.

Jotonchus bagri

El Salvador
Puerto Rico
Florida, USA

Pakistan

Florida, USA

»

Thé.iland

El Salvador

India

Florida, USA

India

Kerala, India
West Bengal, India

Thailand

Florida, USA

- Venezuela

India

”»

Abrego & Tarjan (1972)

Roman (1978)

van Weerdt et al. (1959a)

Saeed & Ghaffer (1969)

Esser (1960)

van Weerdt er al. (1959a)

Timm (1964)

Abrego & Tarjan (1972)

Koshy et al. (1979)

van Weerdt et al. (1959a);

Koshy et al. (1979)

" Koshy et al. (1979)

Venkitesan (1972) .

Mukhopadhyaya & Haque (1974)

Timm (1964)
van Weerdt et al. (1959a)

Yepez (1973)
Koshy et al. (1979)

Jairajpuri (1969)



U
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Leptonchus baccatus
Longidorus saginus -
Macroposthonia oachirai

Macroposthonia sp.
Meloidogyne incognita

Meloidogyne sp.

Mylonchulus mulveyi
Neopsilenchus sp.
Neotylenchus sp.
Jf’anagralaimus rigidus
Panagrolaimus sp.
Paralongidorus flexus

Paratylenchus sp.

Peltamigratus holdemani
P. thornei
Paratylenchus brachyurus

Pratylenchus hexincisus

P. minutus

Pratylenchus sp.

Psilenchus sp.

Radopholus similis

India

French West Indies
Kerala, India

El Salvador
India

El Salvador

”»”

India

Kerala, India

k4]

"

El Salvador
India

Venezuela
British Honduras

Florida, USA

E1]

LH)

El Salvador
Mysore, India
India

2

Florida, USA

Siddiqi (1970)

Koshy et al. (1979)
Scotto La Massese (1969 )
Venkitesan (1972)

Abrego & Tarjan (1972)
Koshy et al. (1979)

Bagri & Jairajpuri (1973)
Agbrego & Tarjan (1972)
Koshy et al. (1979)
Nadakkal (1965b)

Nadakkal (1965a) -
Koshy et al. (1979)

Abrego & Tarjan (1972)
Koshy et al. (1979)

Yepez (1973)
Knobloch (1969)
van Weerdt et al. (1959a)

29

»

. Abrego & Tarjan ( 1972)

Swamy & Govindu (1966)
Venkitesan (1972);

_ Koshy et al. (1979).
Koshy et al. (1979)

van Weerdt et al. (19592)
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Radopholus similis India Koshy et al. (1979)
Rhadinaphelenchus cocophilus  El Salvador Abrego & Tarjan (1979)
St. Vincent Edmunds (1969)
Rotylenchulus reniformis India Venkitesan (1972);

Rotylenchulus sp.

Rotylenchus sp. .
Scutellonema sp.
Trichodorus christiei
T. proximus

Trichodorus sp.

Trichotylenchus astriatus
Trophurus similis
Tylenchorhynchus actus
T.v elégans

T. martini

T. triglyphus

T. zeae

Tylenchorhynchus sp.
Tylenchorhynchys sp.
Tylenchulus semipenetrans

Tylenchus sp.

El Salvador

Venezuela

India

Florida, USA

E2]

Venezuela
India

Mysore, India
Venezuela
India
Thailand
India

El Salvador
Venezuela
Florida, USA
Venezuela

French West Indies
India

Koshy ez al. (1979)

Abrego & Tarjan (1972)
Torrealba (1969)

Koshy ez al. (1979)

»

van Weerdt er al. (1959a)

E3]

Yepez (1973)
Koshy et al. (1979)

‘Khan & Nanjappa (1971 )

»

Yepez (1973)
Koshy et al. (1979)
Timm (1964)

’

Mukhopadhyaya & Haque (1974) -
. Abrego & Tarjan (1972)

Torrealba (1969)
van Weerdt et al. (1959a)
Torrealba (1969)

Scotto La Massese (1969)
Koshy et al. (1979) '
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Xiphinema americanum

X. braziliense
X. campinense
X. elongatum

X. insigne

X. vulgare
Xiphinema sp.

Florida, USA
India

Golden Grove,Trinidad
Togo
Thailand

2

Malaysia
French West Indies

. El Salvador

Venezuela

van Weerdt et al. (19592).
Janarthanan et al. (1969);
Koshy et al. (1979)

Maramorosch & Golden (1967)
Luc (1958) ‘
Timm (1964)

Kheng (1975)

Scotto La Massese (1969)

Abrego. & Tarjan (1972)
Totréalba (1969)




Table Il OCCURRENCE OF NEMATODES ON COCONUT IN

VARIOUS COUNTRIES

Nematode Reference
(03] ¥)]

BARBADOS
Rhadinaphelenchus cocophilus
BELIZE

Rhadinaphelenchus cocophilus
BRAZIL

Rhadmap/zelenchus cocophllus
BRITISH HONDURAS |
Panagrolaimus thornei
COLOMBIA
Rhadinaphelenchus cocophilus
COSTA RICA
Rhadinaphelenchus cocophilus
DOMINICAN RFPUBLIC
Rhadinaphelénchus cocophilus
EL SALVADOR

Actus salvadoricus
Boleodorus thylactus
Criconemoides sp.

Helicotylenchus sp.

Hemicriconemoides cocophilus

Hemicriconemoides sp.

M, eloﬁlog yne sp.

cf. Harries 1977)
cf. Harries (1977)

Jolﬁlly (1948) Lordello & Zamith (1954); Chaves
(1956); Franco (1964); Ponte et al. 1971). -

Knobloch (1969)

Messa Bernal (1951); Potes (1967);Harries (1971);
Yilardebo (1971)

cf. Harries (1977)
Schieber (1970)

Bagri & Jairajpuri (1973)
Abrego & Tarjan (1972)

o
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Mpylonchulus rhulveyi
Neopsilenchus sp.

Paratylenchus sp.
Pratylenchus sp.

| Winaphelenchus cocophilus
Rotylenchulus sp.
Tylenchorhynchus sp.
Xiphinema sp.
ECUADOR
Rhadinaphelenchus cocophilus
"FRENCH WEST INDIES
Tylenchus sp.
Xiphinema vulgare
GRENADA
Rhadinaphelenchus cocophilus
GUAM
Aphelenchoides sp.
Helicotylenchus nannus
Meloidogyne sp.
-Rotylenchulus reﬁiforrhisv
‘Rotylenchus sp.

| Xiphinéma americanum .

: X. diversicaudatum

X. infacolum

Bagri & Jairajpuri (1973)
Abrego & Tarjan (1972)

2

of. Harries (1977)

Scotto La Massese (1969)

Nowell (1922); Singh (1972)

Reinking & Radewald (1961)

»

Maramorosch & Golden (1967)
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GUYANA

Rhadinaphalenchus cocophilus

HONDURAS

Rhadinaphelenchus cocophilus

INDIA

Aphelénchoides sp. -
Aphelenchus sp.
Atylenchus sp.
Basiriotyleptus nemoralis
Caloosia sp.

Criconema sp.

Criconemoides sp.

Discocriconemella racensi

Diphtherophora sp.
Ditylenchus sp.
Dolichodorus pulvinus
Dolichodorus sp.
Dorylaimus sp.
Hadronchus andamanicus

Helicotylenchus sp.
Hemicriconemoides sp.
Hemicycliophora sp.

Hirschmaniella sp.

Singh (1971)
cf. Harries (1977)

Koshy et al. (1979)

Siddiqi (1970)
Koshy. et al. (1979) ;
Weischer (1967); Mathen (1969) ; Mathen et al (1970)

_ Weischer (1967); Mathen (1969); Mathen ' er al.

(1970); Koshy et al. (1979)
Khan' et al. (1971)
Koshy et al. (1979)

» -

Khan et al. (1971); Koshy et al. (1979)

‘Weischer (1967) ; Mathen (1969); Mathen ez él. (1970)

Maramorosch & Golden (1967)
Jairajpuri (1969)

Weischer (1967) ; Mathen (1969); Mathen et al. (1970)
Koshy et al. (1979) o

Weischer (1967); Mathen (1969); Mathen ef al..
. (1970); Koshy et al. (1979)

Mathen (1969); Mathen et al. (1970); Koshy et dl.
(1979)

Koshy et al. (1979)
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Hoplolaimus indicus
Hoplolaimus sp.

Totonchus baqri
Leptonchus ba;'catus
Longidorus saginus
Longidorus sp.
Macroposthonia oachirai

Meloidogyne sp.

syNeotylenchus sp.
Panagrolaimus rigidus
Panagrolaimus  sp.
Paralongidorus flexus

Paratylenchus sp.

Pratylenchus sp.

Psilenchus sp.

Radopholus similis

Rotylenchulus reniformis

Rotylenchulus sp.
Rotylenchus sp.
Scutellonema sp.

Trichodorus sp.

Venkitesan (1972); Mukhopadhyaya & Haque
(1974)

Weischer (1967); Mathen (1969); Mathen et al.
(1970); Koshy et al. (1979)

Jairajpuri (1969)

Siddigi  (1970)

Khan et al. (1971); Koshy et al. (1979)

Weischer (1967); Mathen (1969) Mathen et al. ( i970)
Khan et al. (1971); Koshy et al. (1979)

Weischer (1967); Mathen (1969); Mathen et al.
(1970); Koshy er al. (1979)

Koshy et val. ('1979)‘

Nadakkal (1965b)

Nadakkal (19652)

Khan et al. (1971); Koshy et al. (1979)

Weischer (1967); Mathen (1969); Mathen et al.
(1970); Koshy et al. (1979)

Swamy & Govindu (1966); Weischer (1967); Mathen
(1969); Mathen et al. (1970); Venkitesan (1972);
Koshy et al. (1979)

Koshy et al. (1979)

Weischer (1967); Mathen (1969); Mathen ez al. (1970)
Koshy et al. (1975); Koshy et al. (1979)

Venkitesan (1972); Koshy etal. (1979)
Weischer (1967); Mathen (1969); Mathen et al. (1976)
Koshy et al. (1979)

2
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Trichotylenchus astriatus
Trophurus similis
Tylenchorhynchus elegans
T. zeae )
Tylenchorhynchus sp.
Tylenchus sp.
Xiphinema americmm
Xiphinema sp.
Xiphinema spp.
JAMAICA
Aphelenlchus sp.,
Cacopaurus sp;
Criconemoides sp.
Helicotylenchus dihysterq
H. erythrinae

H. muiticinctus »

H. nannus
Helicotylenchus sp.
Hemicriconemoides sp.
Heterodera sp.
Heterodera spp.
Hoplolaimus spp.
Meloidogyne sp.
Pratylenchus sp.

Radopholus similis

Khan & Nanjappa (1971)

Koshy et al. (1979)

Mukhopadhyaya & Haque (1974)
Weischer. (1967); Mathen et al. (1970)

Koshy et al. (1979)

Janarthanan et al. (1969). Koshy et al. (1979)
Weischer (1967); Mahten et al. (1970)
Mathen et al. (1970)

. Latta (1964, 1966)

”»

»

Maramorosch & Golden (1967)
van Weerdt et al. (1959b)

“Latta (1964, 1966)

van Weerdt ef al. (1959b)
Latta (1964, 1966)
van Weerdt et al. (1959b)
Latta (1964, 1966)

’»

van Weerdt et al. (1959b); Latta (1966)
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Rotylenchulus reniformis
Rotylenchulus sp.
Scutellonema sp.
Sphaeronema (?)
Trichodorus sp.

Trophurus sp.
Tylenchorhynchus sp.
Tylenchus sp.

Xiphinema sp.

MALAYSIA

. Aglenchus costatus
Cephalenchus sp.
Helicotylenchus sp. .
Xiphinema insigne

‘ Xiphinema sp.

MEXICO
Rhadinaphelenchus cocophilus
NICARAGUA
Rhadinaphelenchus cocophilus
PAKISTAN
Hemicriconemoides mangiferae
PANAMA
Rhadinaphelenchus cocophilus .
PHILIPPINES

Caloosia discolabium

Criconemoides sp.

Dixon & Latta (1965); Latta (1966)
Latta (1964, 1966)

van Weerdt et al. (1959b)

Latta (1966)

van Weerdt et al. (1959b)

Latta (1966)

Latta (1964, 1966)

2

van Weerdt ez al. (1959b); Latta (1964, 1966)

Kheng (1975)

Maramorosch & Golden (1967)

Gonzalez (1972); Marban Mendoza (1973);
Bedford et al. (1978)

cf. Harries (1977)

Saeed & Ghaffar (1979)

cf. Harries (1977)

Diab & Jenkins (1966)
Pizarro (1969)
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Helicotylenchus sp:
PUERTO RICO
Hemicriconemoides cocophilus
Longidorus sp.

SRI LANKA
Acrobeloides sp.
Aphelenchoides parietinus
Aphelenchoides sp.

A. avenae

Aphelenchus sp.

Caloosia longicdujlam
Ditylenchus sp.
Helicotylenchus sp.

Hemicycliophora longicaudata

Hemicycliophora sp.

Hoplolaimus seinhorsti B

Meloidogyne incognita acrita
Radopholus sp.

Rhabditis sp.

Rotylenchulus reniformis
Trichodorus sp.
Tylenchorhynchus nudus
Tylenchorhynchus sp.
Tylenchus sp.

Xiphinema sp.

- Pizarro (1969)

Roman (1978)

2

Robertson (1965, 1969)

3

2

»”
Ekanayake (1964, 1968); Robertson (1969)
Robertson (1965, 1969)

3

Ekanayake & Wickramaratne (1964);
Robertson (1965)

Ekanayake (1964)

Maramorosch & Golden (1967)

Ekanayake (1964, 1968); Robertson (1965, 1969)
Robertson (1965, 1969)

. Ekanayake (1964, 1968)

Robertson (1965, 1969)
Loof (1959); Ekanayake (1964, 1968) - -
Robertson (1965, 1969)

-39
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ST. VINCENT
Rhadinaphelenchus cocophilus
SURINAM

Paratylenchus sp.

Rhadinaphelenchus cocophilus
THAILAND

Helicotylenchus dihystera
H. retusus

Hemicriconemoides squamosus
Hoplolaimus seinhorsti

" Tylenchorhynchus martini
T. triglyphus ‘
Xiphinema elongatum
X. insigne
TOGO

Dolichodorus profundus

Helicotylenchus sp.
Hemicycliophora pauciannulata
Hemicycliophora sp.
Metacrobeles tagoensis
Paratylenchus sp.

Pratylenchus brachyurus
Pratylenchus sp.

Scutellonema bradys

Edmunds (1969)

Anonymous (1975)

van Hoof & Seinhorst (1962);
Krayenga & den Ouden (1966); Mass (1969)

Timm (1964)

Luc & Hoestra (1960); Luc (1960);
Maramorosch & Golden (1967)

Luc & Hoestra (1960)

Luc (1958); Luc & Hoestra (1960)
Maramorsch & Golden (1967)
Loot (1962); Luc & Hoestra (1960)

Luc & Hoestra (1960)

EE]
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Trichodorys sp.
Tylenchus sp.

- Xiphinema attorodorum
X. campinense
X. setarige
TRINIDAD & TOBAGO
Aphelenchoides cocophilus
Aphelenchus cocophilus
Criconemoides sp.

Encholaimus taurus

Helicotylenchus dihystera
Longidorus laevicapitatus
Peltamigratus luci

Rhadinaphelenchus cocophilus

Rotylenchulus sp.
Trophonema sp.
Xiphinema brasiliense
USA

Anguillulina sp.
Aphelenchoides cocophilus
Aphelenchoides sp.
Belonolaimus longicaudarus

Cacopaurus sp.

Luc & Hoestra (1960)

2

2

Fenwick & Mabharaj (1960)
Cobb (1919)
Maramorosch & Golden (1967)

Golden & Murphy (1967); Maramorosch
& Golden (1967) .

Maramorosch & Golden (1967)

3

2

Cobb (1919); Fenwick (1958, 1962b, 1963 a, b);
van Weerdt et ql. (1959a, b); Fenwick & Maharaj
(1960, 1963 ¢); Blair (1963, 1968); Maramorosch
"'& Golden (1967); Harries (1971)

Fenwick & Maharaj (1962)
Maramorosch & Golden (1967)

>

Crossman & Christie (1937)
van Weerdt et g/, (1959a)



[y

)

)]

Criconema citri
Criconemoides mutabile

Criconemoides spp.

_ Helicotylenchus erythrinae

Helicotylenchus sp.

Helicotylenchus spp.

Hemicriconemoides cocophilus

H. strictathecatus

H. wessoni
Hemicriconemoides sbp.
Hemicycliophora sp.
Hemicycliophora spp.
Hoplolaimus tylenchiformis
Hoplolaimus spp.
Meloidogyne spp.
Paratylenchus sp.
Pratylenchus brachyurus
P. hexincisus

P. minutus
Pratylenchus sp.

Radopholus similis

Rotylenchulus sp.

Trichodorus christiei
T. proximus

Trichodorus sp.

Luc & Hoestra (1960)

EX]

LR

van Weerdt ef al. (19592, b)
van Weerdt et al. (1959a)
van Weerdt ef al. (1959b)
van Weerdt et al. (19592)
van Weerdt et al. (1959a); Esser (1960)
van Weerdt et al. (1959a)
van Weerdt e? al. (1959b)
van Weerdt et al. (1959a, b)
Latta (1964, 1966).

van Weerdt et al. (1959a)
van Weerdt et al. (1959b)

[3]

E2]

van Weerdt et al.(1959a)

ka4

2

van Weerdt et al. (1959b)
van Weerdt et al. (1959a, b)

Ollagnier & Weststeijn (1963);
van Weerdt et al. (1959b)

van Weerdt et al. (1959a)

’

van Weerdt et al. (1959b)
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Tylenchorhynchus sp.
Tylenchulus semepenetrans
Xiphinema americanum

Xiphinema sp.

VENEZUELA

Ditylenchus sp.
Helicotylenchus erythrinae
Helicotylenchus Sp. '
Rhadinaphelenchus cocophilus
Rotylenchulus sp.
Tylenchorhynchus' actus
Tylenchorhynchus sp.
Tylenchus sp.

Xiphinema sp.
Helicotylenchus multicinctus
Peltamigratus holdemani
-Hoplolaimus sp.
Belonolaimus sp.

Trichodorus sp.

ZAIRE

Tylenchorhynchus macrophasmis

van Weerdt et al. (1959a)
van Weerdt et al. (1959b)
van Weerdt et al. (1959a)
van Weerdt er al. (1959b)

-

Torrealba (1969)

Yepez (1973)

Torrealba (1969) ,

Bain & Fedon (1951); Oostenbrink (1963)
Torrealba (1969)

Yepez (1973)

Torrealba (1969) '

’»

2

Yepez (1973)

Loof (1959) -




DISCUSSION

Information compiled in this review could
help nematologists and scientists involved
in plant quarantine. The occurrence of
nematodes in the vicinity of coconut palms
does not mnecessarily mean that they are
parasitic on the palms and actually feed on
them. Similarly a list of nematodes proven
to be plant parasitic and those suspected
to possess plant infecting properties based
on information from analysis of limited
samples need not hold any guarantee that
these are pathogenic to the coconut palms.
Considering that other crops are common in
coconut groves and presumably influence
the microorganisms and nematodes present
and their relative abundance is significant.
Several of the nematological surveys and
correlation studies are neither intensive
nor extensive, and have been unable to
establish any positive correlation between
populations of the various genera of nema-
todes and specific type of coconut decline
except red ring disease, but the possibility
of nematodes acting as vectors or aggravators
is not ruled out. Generally a predominant
nematode species at any particular site has
to be recovered during subsequent sampling.

Red ring disease is not prevalent in
Jamaica but in inoculation tests on six Tall
coconut varieties carried out in Aracaju
(Colombia) for the Coconut Industry Board,
Jamaica; no variety proved to be resistant
(Harries, 1971). Today Asia and Oceania
are believed to be free from red ring infesta-
tion and only strict quarantine measures can

ensure that these areas remain free of the
problem. Introduction of the red ring
pathogen through infested coconuts will
have to be regarded a risk and importa-
tion of nuts subjected to rigorous checks.
Certain countries have a reasonable embargo
against import of coconuts from red ring and
other disease prevalent areas. Quarantine
measures are inadequate or nil for oil palm,
date palm or ornamental palms which have
proved to be susceptible to diseases like
red ring (Malagutti, 1953; Franco, 1964;
Kraayenga & den Ouden, 1966; Dao and
Oostenbrink, 1967; Blair and Darling,
1968; Mass 1969). Today planting materials
of many palms are exchanged between
countries without ascertaining their role as
secondary hosts or symptomless carriers of
many of the palm diseases of uncertain
etiology. Over twenty ornamental palms
are known to be hosts for the lethal yellow-
ing pathogen (Thomas, 1974), and Cadang
Cadang symptoms are also believed to be
exhibited by certain other palm genera
(Pizarro and Santa Maria, 1972; Bigornia,
1977a). It has also been reported that oil
palm is a natural host of the root (wilt)
pathogen (Shanta, Gopinathan Pillai and
Lal, 1970). Van Hoof and Seinhorst (1962)
reported Rhadinaphelenchus cocophilus con-
sistently assoicated with ‘little leaf’ disease
symptoms of coconut and oil palms in
Surinam and Guyana, where nematodes
were generally retarding the development of
the young leaves in which they occurred.
It is probable that the same pathogenic

20



organism may produce dissimilar symptoms
in different hosts or identical disease syn-
drome may be induced by unrelated agents.

Though coconuts are seldom exchanged
as seedlings, it is important to caution
importers and growers that the roots and
adhering soil are likely to carry micro-
organisms and nematodes which may or may
not be immediately a problem in receiving
areas. Red ring nematodes have been
found in the husk of dropped nuts (Fenwick,
1959b) and artificial infection trials of Fen-

wick and Mohammed (1964) showed that
red ring elworms are capable of clolonizing
the nut tissues and seedlings although in-
fections disappeared about 48 weeks after-
wards. Koshy and Sosamma (1979) reported
infestation of large populations of burrowing
nematode in roots within the husk of coconut
seedlings released for planting from several
coconut nurseries in Kerala. In order to
check an eventual deterioration of the tropi-
cal scene due to pestilence the ‘control of the
pests and diseases of palms is warranted.
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IN1TROUDUCLION

The coconut palm harbours many fungi
on its various organs. One hundred and
seventy three species of fungi have been so
far observed on the live palm, shed and
dead tissues and its produces. These fungi
live either in association with known diseases
or as sheer space occupiers. The number
of fungi as well as diseases caused by them
keep on increasing. This makes it imperative
to periodically up-date their list to satisfy
the current needs. An attempt is made here
to list the fungus species and fungus diseases
hitherto recorded on coconut.  Earlier
compilations are by Johnston (1965) and
Joseph and Radha (1979).

The present compilation lists 54 diseases
having fungus-association (Table 1). List of
173 species of fungi along with the country
of their occurrence, is presented in Table II.
A country wise record of the fungi, the

53

diseases with which they are associated
and the name of author(s) who reported or
compiled the information are given in
Table III. The nature of association of the
fungi in some instances has been indicated
as ‘“‘unspecified” where it was not available
in the original.

No fungus recorded on the coconut,
however innocuous it might appear, was
left out because it might prove hazardous
to the crop under optimal environment.
For example, weak pathogens like Gliocla-
dium roseum and Gloeosporium sp. caused
leaf rot of coconut (Menon and Pandalai,
1960). Therefore, the fungi or the diseases
have hardly been grouped here into major
or minor. This compilation may serve as
useful reference list on the distribution and.
association of fungus species in the context
of mycological investigations on coconut.



Table I DISTRIBUTION OF FUNGUS-ASSOCIATED DISEASES OF COCONUT

Name of disease

Country of occurrence

o
Anabe roga India
Basal stem rot Sri Lanka

Bitten leaf

Black leaf mould

Black mould on nut

Black spot of petiole and leaves
Blue stain of trunk

Brown root rot

Bud rot

Coconut “Knife cut”
Die back

False bud rot

Fetid heart rot

Fruit rot

‘Ganoderma wilt

‘Grey blight/Grey leaf blight/
Leaf blight/Leaf mildew

Gummosis
Heart rot

Kribi disease

Jamaica, Mauritius, South Africa, Trinidad and
Tobago

Malaysia, New Hebrides, Papua New Guinea
New Caledonia, Papua New Guinea
) Malaysia
Colombia
Malaysia, Sri Lanka

Caymans., Cook Is., Costa Rica, Cuba, Diego Garcia,
Dominican Rep., Fiji, India, Indonesia, Jamaica,
Malaysia, New Hebrides, Papua New Guinea,
Philippines, Puerto Rico, South Africa, Sri Lanka,
Tonga, Trinidad and Tobago, UK, USA

Mauritius

Jamaica

India

Cameroun

Colombia, India, Malaysia

Bangladesh, Indonesia, New Hebrides

Bangladesh, Brazil, Brunei, Burma, Colombia,
Guyana, Indonesia, Kampuchea, New Caledonia,
New Hebrides, Papua New Guinea, Samoa, Solomon
Is., Sri Lanka, Thailand, US Trust Terr., Wallis

Colombia
Cuba, Fiji

Cameroun
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Leaf and stem disease

Leaf break

Leaf dieback
Leaf disease
Leaf rot

Leaf smut/smut

Leaf spot

Lesion on nut
Lethal bole rot
Nut discolouration
Nut fall

Nut rot

Nut spot

Oval leaf spot

Peduncle rot
Petiole disease

Premature death

Premature fall of nuts and leaves

Red ring disease
Ring disease of nuts
Root disease

Root rot

Root (wilt) disease

Indonesxa, Papua New Guinea e e T

Colombia, Fiji, India, Malaysia, Papua New Gumea,
Sri Lanka

Malaysm Sri Lanka

Malaysw Sn Lanka

Brunei, F131 Indla Indonesia, Malaysm., V1etnam

Fljl Fr Polynesm New Caledoma, New Hebndes
Tahiti, Wallis

»

: Fl]l, Fr. Polynesia, India, Indonesia, Malaysia, New
~ Caledonia, New Hebrides, Papua New Guinea, Phili-

ppmes, Samod, Sri Lanka, Thailand, Tonga, Virgin Is.
Samoa

Kenya, Tanzania

Philippines

India, Sri Lanka

Brunei, Indonesia, Vietnam

India

Indonesia, Malaysia, New Caledonia, New Hebrides,
Samoa, Solomon Is., US Trust Terr.

Brazil

Malaysia, New Caledonia, Papua New Guinea
Jamaica

Puerto Rico

Colombia, Honduras, Panama, Vanezuela

Fiji, Pupva New Guinea

India, Papua New Guinea, Sri Lanka

India, Malaysia, New Hebrides, Sri Lanka, USA

India
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Rotting of seedlings
Seedling damage
Shoot desiccation
Shoot rot

Sooty mould

Stem bleeding/Stem rot

Stem disease

Tapering stem

Thread blight/White thread blight
Tip break

Tep rot

Wilting of leaves

‘Indonesia

Ivory Coast,

Colombia

India

Malaysia, Philippines, Solomon Is.

Diego Garcia, Dominican Rep., Fiji, India, Indonesia,
Malaysxa, New Caledonia, New Hebrides, ' Papua
New ‘Guinea; Philippines, Sri Lanka, Thailand,

... Trinidad and Tobago

"Ba‘.r'lgladesh;' "'I;ndia, Malaysia, New Hebrides,
" Sri Lanka

Papua New Guinea
Fiji, New Hebrides, Papua New Guinea, Sri Lanka
Papua New Gumea

Brazil, Burma

“USA

.......




Table I DISTRIBUTION OF FUNGI REPORTED ON COCONUT

Name of fungus Name of country
o @
Actiniceps cocos India
Aithaloderma setosum - Malaysia, Solomon Is.
Alternaria alternata India
Alternaria sp Cuba
Annellophora phoenicis Indonesia, Malaysia
Anthostomella cocoina New Caledonia, Philippines
A. cyclindrospora New Caledonia, Papua New Guinea
A. fusisporella Malaysia
Ascochyta cocoina India
)«fscochyta sp Cuba
Aspergillus chevalieri ) UK .
A. cinnamonensis ‘ Malaysia
A. flavus-oryzae Malaysia
A, fumigatus Malaysia
A. glaucus Malaysia
A, niger Malaysia, UK -
A. ochraceous Malaysia
A. tamarii Malaysia, UK
A. wentii Malaysia
Aspergillus sp Colombia, Ghana, India
Bahusandhika indica India :
Botryodiplodia cococarpa Indonesia
B. palmarum India, Samoa .

¢ &7



B. theobromae

Botryodiplodia sp

' Botrytis (Beauveria) bassiana

Capnodium footi
Capnodium sp
Catacauma torendielly
Catantops humilis
Cephalosporium sp
Ceratostomella adiposum

C. paradoxa |

C. fimbriata

Cercospora sp
Chaetomium sp
Cladosporium sp
Clasterosporium cocoicolg
Clasterosporium sp

Colletotrichum (Glomerelia)
cingulata

C. paucisetum
Colletotrichum sp
Coniothyrium fukelii
C. olivaceum

Corticium penicillatum

Brazil, Brunei, Fiji, India, Indonesia, Malaysia
Panama, Papua New Guinea, Vietnam

Colombia, Honduras, India, Malaysia, Papua New
Guinea, Sri Lanka, Venezuela

Ghana

Philippines

Colombia

‘Brazil

Malaysia'

Malaysia -

Malaysia

Colombia, Diego Garcia, Dominican ‘Rep.,” Fiji,
India, Indonesia, Mauritius, New. ,C‘al_edon,ia,\y New
Hebrides, Papua New Guinea, Philippines, Sri Lanka,
Thailand, - Trinidad and Tobago B TR

Fiji

India

Cuba;

" New Hebrides, Paupua New Guinea

Cuba- -

India

“Midia ©

Malaysia
Malaysia

Malayisg -
Fiji, New Hebrides, Papua, New Guinea, Sri Lanka
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Curvularia inequalis

C. maculans

C. palmarum
Curvularia sp
Cylindrocarpon effusum
C. gracile

C. lucidum

Cylindrocladium scoparium

Cylindrocladium sp

Cytospora palmicola
# . ’
Dactylaria sp
2SMOLASCUS cocos
Diplodia epicocos
Diplodia sp
Drechslera incurvatum

Epicoccum cocos

Eurotium herbariorum
E.fosporium durum

E. palmarum

Forﬁgs applanatus

F. lamaoensis

E Iiéndsus

F. lucidus

F. multiplicatus

India

Malaysia

India

Cuba, India

India

New Caledonia

India

Malaysia

Brazil

Sri Lanka

Cuba

Sri Lanka

Seychelles, Tanzania
Cuba, Indonesia, Jamaica, Malaysia, Sri- Lanka
Pupua New Guinea ™ -

Tndonesia, Malaysia, New Caledonia, New Hebrides,
Papua New. Guinea, Philippines, Samoa, Solomon
Is., Tonga, US Trust Terri.

Seychelles

Philippines

India

Papua New Guinea, Sri Lanka

Brazil, Malaysia, Papua New Guinea, Sri Lanka
Malaysia, Papua New Guinea, Sri Lanka

Papua New Guinea, Sri Lanka

Papua New Guinea
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F. noxius

F. ovalaccatus

Fomes sp

Fusarium conglutinans
F. dimerum

F. equiseti

F. oxysporum

F. semitectum

Fusarium sp

Ganoderma boninense

G. lucidum

Gliocladium roseum

Gliocladium sp

Gloeosporium cocophilum

Gloeosporium sp
Glomerella cingulata

Gongronella butleri

Grallomyces portoriconsis

Graphiola cocoina

Graphium sp

Helminthosporium halodes

1. incurvatum

lelminthosporium sp

Papua New Guinea

Papua New Guinea
Fiji, India
Cameroun
Cameroun

India

Togo

Cameroun

Brazil, Burma, Cuba, India, Papua New Guinea,
Tanzania

Sri Lanka

Bangladesh, India, Indonesia, Malaysia, New Hebrides,
Papua New Guinea, Sri Lanka

India

India

Fr. Polynesia, Sri Lanka, Thailand
Cuba, Indié, Tanzania

Papua New Guinea

India

- New Hebrides

Fiji, Fr. Polynesia, New Caledonia, New -Hebrides,
Tahiti, Wallis, .

India
India, Ivory Coast

Fr. Polynesia, Indonesia,- Malaysia, New edopja, -
New Hebrides, Papua New Guinea, Philippines, $ri
Lanka, Thailand, Virgin Is.

Fiji
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Hendersonia palmigena Tndia
Isaria palmae India

Leiosphaerella longispora
Lomachashaka kera
ﬁﬁoﬁhbmi‘n’a ‘phaseoli
Mardsmiellus cocophilus

Mﬂfasrnms palmivorus

Marasmius sp
Melanconium palmarum
’Monochaetia monochaeta
Mucor racemosus

Mucor sp
Mycomicothelia palmivorum
Mycosphaerella gastonis
M. palmicola
Mycosphaerella sp
Myelosperma tumidum
Nectria bolbophylli
Neocosmospora vasinfecta
Oidium’ cococarpum
Oxydothis maculosa
Penicillium. candido-fulvum
P. glaucum '

P. javanicum

ip. iepitulisporim

Papua New ‘Guinea

‘India

“Brazil, India, Papua New Guinea
'Keﬁya, Tanzania

‘Brazil, India, Tndonesia, Malaysia, Papua New Guinea,
Seychelles

Seychelles

Malaysiav, Papua New Guinea, Sri Lanka
New Hebrides

UK

India, Malaysia

India

India, Indonesia, Malaysia, Samoa, Sri Lanka
India

Fiji, India

Sri Lanka

India

India

India

Indonesia

UK

Malaysia

India

India
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Penicillium sp

Periconia saraswathipurensis
P. torulosa

Pesaltotia japonica

P. palmarum

P. papposa

P. stictica

P. theae

P. versicolor

Pestalotia sp
Phaeosphaeria palmivorum
Phoma cocoicola

Phoma sp

Phqmapsis cocos
Phyllachora sp
Phyllosticta cocos

P. cocophila

P. palmicola

Phyllosticta sp
Phyllostictina cocoicola
Physalospora transversalis

Phytophthora palmivora -

Colombia, Ghana, India
India

India

Papua New Guinea

Bangladesh, Brazil, Brueni, Burma, Colombia, Diego
Garcia, Fiji, Guyana, India, Indonesia, Kampuchea,
Malaysia, Mozambique, New Caledonia, New Hebrides,

Papua New Guinea, Philippines, Samoa, Seychelles,

Solomon Is., Sri Lanka, Tanzania, Thailand, US Trust
Terr., Wallis

Malaysia
Malaysia
Malaysia, Papua New Guinea

Malaysia

Cuba, India, Malaysia, Papua New Guinea, Sri Lanka

India
Sri Lanka
Colombia, Cuba, India, Malaysia
India '
Brazil

India
Indonesia
Brazil
Philippines »
Brazil

Bun'na, India

Brazil, Cayman Is., Colombia, Cook Is., Costa Rica,
Cuba, Dominican Rep., Fiji, India, Indonesia, Jamaica,
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Phytophthora sp
Pleospora batanensis
Podoconis theae
Polyporus ostreiformis
P. rugulosus
Polyporus sp
Polystictus occidentalis
P. sanguineas

g
Poria ravenalae
Poria sp
Pseudocamptoum fasciculatum
Pseudodiplodia epicocos
Pseudomicrocera kenningsii
Pythium sp
Ramularia eriodendri
Rhizoctonia bataticola
Rhizoctonia (Corticium) solani
Rhizoctonia sp

Rhizopus nigricans
Schizophyllum commune
Scoptria chlorina
Scopulariopsis sp

Septoria cocoes

.. Malaysia, -New Hebrides,

Papua’ New Guinea,
Philippines, Puerto Rico, Seychelles, South Africa,
Sri Lanka, Tonga, Trinidad and Tobago '

Brazil, Fiji, Philippines, Sri Lanka, USA

i India

Indonesia

Bangladesh, India, Malaysia
South Africa

India

Papua New Guinea

Papua New Guinea
Malaysia ‘

Sri Lanka

India

India

Seychelles

Cuba, Jamaica, Nigeria
Indonesia

Brazil, India, Sri Lanka
India

Colombia, Jamaica, Nigeria
Malaysia, UK

Seychelles

New Caledonia, Papua New Guinea
UK

Sri Lanka



W ) |
-

Sphaeroneaema sp
Sphaeropsis palmarum

Sphaerostilbe coccidophthora

Spongospora sp
Sporidesmium macrurum

Stemphylium sp

Syncephalastrum ( ?) cinereum

Thielaviopsis ( Ceratostomella)

paradoxa (ethaceticus)

Thielaviopsis sp
Torula herbarupa
Trametes ohinensis
Trichoderma sp

Trichothecium roseum

Valsa batangae (Cytospora
batangae)

Verticillium sp

Ustilina zonata

Sri Lanka, Tanzania

India

Seychelles

Malaysfa A

Malaysia, Papua New Guinea

Cuba

UK

Brazil, Fiji, India, Jamaica, Malaysia, Mauritius,.
Papua New Guinea, Philippines, Puerto Rico, South
Africa, Sri Lanka, Togo, Trinidad and Tabago, USA

India, Jama.lca, Malaysia
Iﬁdia. .

Papua . Nev‘{-Guinea
Cuba, India ‘

Malaysia .

Cameroun

Malaysia -

Malaysia. -
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