K. Radha and P.IS. Koshy (1983), Fxic Mant { varanting
67-72 .
DISTRIBUTION AND SYMPTOMS OF THE COCONUT
- ROOT WILT, THATIPAKA AID THARJAVAR VLT
DISEASES AND THEIR POTENTIAL DAMNGER IN
GENETIC TRAIISFER

IK. RADHA and P.K. Kosi;i* *

st and Prawedhres for Invodve tom of Plane Matertuals,

INTRODUCTION

The coconut palin, Cocos nucifera Linn, is one of the most usclol and Leautiful
trees of the tropics with its centre of diversity in Asia/Malanesia. The present distri-
bution of the coconut owes more to human intervention than to the ability of the
coconut to float for long periods in sea water and still germinate. The coconut pahin
is grown throughout the tropics, cither as a monaculture in extensive plantations or
as scaltered plots and individual trees intercropped with other palms, trees such as
cocoa, coffee, tree spices and crops such as banana, tubers, fodder grass, ete. Under
these circumstances, it is host to many pests and discases. Sevently cight species off
nematodes, 173 fungi and 830 insecls and miles arc reported on coconut
(Anon., 1979). ‘fhe number of discases that attack coconut is far fewer than the
number of pests, yet their threat to cullivation is greater. “There is o very poeit need for
transfer ol sceds of cultivars on a global scale for plant breeding programmes agrainst
pests and discases and for conservation and cvaluation at genelic resource  centres,
Coconut, today, probably has the largest number of discases of uncertain etiolopy
which present the peavest threat to transfer of genetic resources becanse of the
possibility that they may be transmitted through sced or pollen. In India, thice such

discases, namncly, coconut root wilt, Thatipaka and Thanjavur wills are known to
occur.

COTONUT ROOT (WILT) DISEASE
Distribution. Coconut root (w") discase was test reported from Southern
Kerala, India, alou! a century ago, following a heavy Mo in 1882 (Batler, 1908;
Varghese, 1934). In the catly years the discase was recor in three isolated Joea-
tions each over a distance of SO km. Later obscrvations made by Menon and Pandda-
lai (1958) showed that the discase has spread in all directions fiom the original foci
to cover nearly 40,000 ka. A survey conducted by Gopivathan Piltsi et al, (1973)
on the distributicn and intensity of the discase in Keraly and the adjoining arca in
Tamil Nadu revealed that over 250,000 ha of coconut plantations in Kerala were
affected by the discase and its sporadic occurrence in two vitapes in Tanit Y ada,
The discase was prevalent in a continuous pattern in the coie of the discased tract and
scattered in the ontlying borders. Subscquent surveys brought o fight e o occur-
rence of the discase towards the north over SO km from (he enrlier identificd border
(Radha et al., 19:31). Recently another pocket of discane was identidicd nemly 156 km
father north in the coconut rrowing tract of Keraly, in Peramhes of Quitondy Taluk
of Kozhikode district. Although the discise oceurs in ail Lypee e soils anei in a viniety
of environmental conditions, two significant observations sre (he muesence of pockets
of healthy gardens and individual palms within the dicesse alfected 7ome and the

heavy incidence of discase on river banks and low lying areas,
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Symptom, The characteristic visual symptom of the discase is an abnoermal
bending/1ibbiag ol lesilets -tevmed ‘fiaccidity’, yellowing of leaves and marginal
nccrosis of Jeatlels I).n-.cd on wlmh a scoring system for indexing discase scverity
has been woiled oul (Eweasca & Mairg 19515 Radha & 1ol 1972; George & Radha,

1973). Root.rot is a major symptom ol the discase according to Buticr (1903) and
Meoon zed Haic (1951). Quantitative reduction in the root system with the incidence
ol the discese wag observed by Llichacl (1964). Towever, Nagiaj imd Mcnon (1955)
reported that thae is no " srence in the root damage belween apparently healthy

and carly discased palins buscd on the data relating to a zone near the bole. Similarly,
the seeent repoit (Anon., 1981) that rool rot was nol a chaacteristic symptom

ol the discase needs cladilication since the observations were conlined to the bole
region whercas Menon and Nair (1951) recorded rotling of the roots from tip back-
wargs cven 30 inchics away from the bole ol discascd palms in the carly stages. Further
cvidence on the root damapge starting from (he tip region has been recorded by
Indira and Ranudasan (1263) and Govindankully and Vellaichamy (1976). They ob-
scrved  disorganization of the vascilar clements and formation of tyloses in the
melaxylem in e lip region of the rools showing no oulward damage, of palins
erowing in lhe discase alfecled arca having no visual symptoms of discase. Govin-
dankutly and Vellaicheiny also reported (Iq,n,ncmliun of meta phfocin and the pres-
cnce of Iung.nl hypac m metaxylem of healthy looking roots. Sterility of pollen and
necrosis of spikelels from tip downwards was reported Ly Varkey and Davis (1960).
Shedding of buttons and fnnsiature nuts occur leading to progressive reduction in
the yield of nuls, varying (tom 35.0 to 75.0% depending on the intensity of the
discasc (Anon., 1976). In many instances pitting of kernel and leathery nature of
copra, thinning of the shell, discolouration of the kernel and cracking of the nut
from the basal cnd was observed by Menon and Nair (1951).

“wlms affected by the discase rarcly dic. But super imposition of lcal rot
discase (Bipolaris halodes Deesch.) accelerates delerioration of the alfected palm,
Young palms in the bearing and pre-bearing stage are more susceptible to the discase
(Mcnon & Pandalai, 1958).

TUATIPAKA DISEASE

The discase derives ils name from the village “Ihatipaka’ in Razole Taluk of
East Godavari District of Andhra Pradesh where the discase was first reported. The
discasc first appeared following a cyclone of 1949. It occurs more frequently in black
alluvial and clayey soils as well as in red sandy soils subject to inundation. Isolated
pe ket ol discase was also noticed further away in Srikakulam in low lying gardens.
I'rolonped drought followed by heavy rains favoured incidence of discase in 1973
and 1974, Aduit bearing palms arc more susceplible to the discase than young palms.

Symptom. The _initial symptom of the discase is un abnormal spurt in (he
growlh and ploduclw.ly “of the palm resulting in an increased production of lcaves
and dark green leatlets. The fronds bend abnormally from the middle and vigorous
growth is [ollowed by a decline. The rate of leal fall increases, the petioles become
cliolated and weak and losc the capacily to support the bunch. Watersoaked chlo-
rolic spots appear on the leaflets and they become faciated. The stem tapers and

becomes distorted producing small pale leaves. The size of the nut is reducéd and
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gradually the kemncl fails to develop. The mesocarp becomes spongy and nuts become
atrophicd filled only with mesocarp. Occeasionally longitudinal cracks develop and
gumming from the stalk end also occurs. Subscquently development of inflorescence
and growth is arrested and the barren palm dics.

In the initial stages of the diseasc prolific production” of roots occurs which
gradually decreases in number and size. Rotting of roots sets in and progresses with

the advancement of the discase. Regencration of new roots is poor in diseased palms
(Anon., 1976a).

THHANJAVUR WILT

The discase was first noticed in the coastal area of Thanjavur District in Tamil
Nadu aflter the cyclones in 1952 and 1955. It is now prevalent all over Tamil Nadu
with the exception on the Nilgiris. A disease similar to this occurs in Karnataka State

and is known as ‘Anabe Boga' and in Andhra Pradesh where it is referred to as
Ganoderma root-rot.

Symptom, Wilting of the leaves from the outer whorl onwards is the charac-
teristic symptom, The drooping leaves remain suspended for sometime and turn
brown. The inncr lecaves also droop down in quick succession along with the bunches
in their axils. The leaves produced subsequently are reduced in size and the spindle

fails to unfold. Subsequently, the bud rots and the crown drops down leaving the
trunk topless.

Mild Dbleeding on the basal part of the trunk develops in certain cases. The
blecding extends upwards with the progress of the disease and the internal tissuces
show discolouration and disorganisation. In the final stages of the disease the basal
part of the stem gets decayed. Fructilfications of Gunoderma lucidum occur in several
instances on (he trunk of diseased and dead palws. lHowever, both bleeding and

: ys comuton. In a number of casces willing
of the crown alone is manilested. . '

Extensive damage of the root system, reduction In the niimber of secondary and
tertiary roots and distortion of the primary rools are typical symptoms. AT
palms show rotting of the roots lcading Lo disintegration of the cortex and discoloura-
tion of the stele. Development of new roots is reduced. '

Profuse bearing in the initial stages of discase rapidly gets reduced with the
advancement of the discase. Shedding of buttons, reduction in the number of nuts

and improper development of kernel also sets in. Death of the palm occurs in six
months to 4.5 years (Anon., 1976a).

METHODS OF DISSEMINATION

The cause and mode of dissemination of root (wiit) discase are unknown and
there is no experimental cvidence for transmiscion throush sced. However, field
obscrvations indicate that planting materials from the diseasc-alfected arcas are more
prone to the discase. In view of this, it is not advisable to collect seednuts from
discase-alfected arcas and also from areas within 209 km =f a diseased locality as
the discuso is known to occur sporadically in arcas far away from the nearest loca-
lity (Anon,, unpublished).
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cude of disscmination and cliology is nol clem in the vihier Bvo discases also;

thus, it is sefe (o avol” collection of scedauls within 200 km of o discased locality.
Erovement of pl: aliog materia's of other specics of palms rom discased. loca-

lilics aiso necds to be wentticted in view of their pussible role as allernate hosts of
these dizenscs. ’ '

QUALANTIHHE MUEASULLLS
L
Stict quarandine measures are in vogue against movement ol scedlings/sccdnuts
from locaiitics ailecied by ihese discases to healthy areas wiihin India, The present

system and facivtics avasilable al quarantine stations in Iodia are satislactory for
import of permplzsm,

P

Lot of se~diats to India from countrics having e (hal ycllowing, red ring,
cadang-cadang, litthe leu!, leaf scorch and bole rot is strictly prohibited.

The Central Ulant=tion Crops Résearch Institule (CPCRY), Kasaragod, Kerala,
India, Lelds a pein plass collection of 62 exolic amd 32 indigenous accessions,
Keeen’ly a wodd ceconul genmplasim centee has been Cstablished in the Andaman
Islands it the Bay of Beagal by CPCRAL. Tweanty-uic tall and three dwarf types col-
lected by a tewin of two scienlists of CPCRIE with the help of 1UIFGR from Polyncsia,
Micivaesia, and Lisfaaesia group ol islands have been raised in nu:serics for further
obscrvations and plantizg in the fickl, Thi: offshore germplizm cenbic can be a
source for sced wadd pellen for India, Ceylon and other countiics of the region. Fur-
ther collzetions fiom India and oultside the region are being planncd. International
help tduutgh FAOJUNEIB?GR is needed for making this ventire a success.

‘The procedute of establishing a germplasim collection centre in an offshore
isiand and Lesting only the sccond gencration material apaiust diseascs has many
advantages. (1) it offas protection to the collection against oll possible pests and
diseases which are knowu to exist in the mainknd, (2) It scrves as a nucleus mate-
rial for screening against discases and pests in (he region. (3) I prevents the intro-
duction of new discases and pests to the mainland. (4) 1t pProsides a puol of promising
types for use in future Lreeding programncs. :

By coilecting 125 scednuts cach for cvery accession and afler one year of
incubalion in an ollshore island for observation, 25 scedlings could be evaluated in
hot spols apainst pests and discases to avoid delay in cvaluation.

Practical phy tosanitary coordinations relating to the introduction of coconut germ-
plasm:

l. The importing country should determine in advance from the plant protection
authorities in the source country or from 1':.0 or other institution responsible for
cogonul cullivation the occurrence of dangerous pests and discases in Jocalitics where
the collection is 1o be carried out. The application to import should be processed
only alter petling an assurance of the absence of potential pests and discases.

2. Source arcas and palins should be sclected by a (cam consisling of a plant
protection scientist and a Lreeder from the importing country,

3. Never collect shed nuts which were in contact with soil (or long and are in
various stapes ol permination,

4. Tharvest preen scednuts from 11 to 12-month old bunch, remaining at lcast on
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the perianth, with the help of climbers/sickles/hooks Lo ensure (hat they are from
the mother palins.

S. It is ideal to collect one nut cach trom 100 mother palms. Beeause it is diffi-
cult to get harvesters who are climbers, it is suggested to collect two to three nuts
cach from 50-70 palms to obtain a pooled sample of 135 seednuts. Ten nuts of {hese
may be used for nut analysis and 25 lor testing in hot spots alter 12— 18 months un-
der close observation in the nursery. The remaining 100 could be used for genetic
resource collcction. : '

6. After removing the calyx (perianth) and washing with soap ind water, dip
seednuts in a mixture of fungicide (0.1% Captan) and insecticide (0.1% Malathion) lor
five minutes. On drying, pack the scednuts in jute or nylon copra sacks with appro-
priate labelling and fumigatcd with methyl bromide at 40 g/m® for two hours.

7. The nuts on receipt at the port of entry may be dehusked partially by paring
at thc top and bottom three sides and given a dip in 250 ppm phenyl mercury acetate
plus wetter for 15 minutes (Jackson & Firman, 1982). After drying, the nuts may
again be fumigated with methyl bromide at 40 g/m? gor two hours (Joseph, 1979),

8. Nuts may be sown in sterile soil contained in polybags and kept under obser-
vation for at least 12—18 months. This is specially important in view of Marasmicllus
spp.

AL present there is no information available on the microflers and microfiuna
of pollén and whether MI.O, viroid or phytomonas are transmiticd through polien.
Until such details become available it may not be safe to transier polien for breeding
purposes.

‘ CONTROL
All the discases dealt with come undor the calegory ol discase of unknown
ctiology although the wilt/root rot discases occurring in Tamil Nadu, Karnataka and
Andhra Pradesh are suspected to be due to Ganoderma infection,
No cffective control measure is yet available for these discases, Neverthless
scveral amcliorative treatments Lo rejuvenate the discased palms have been attempled,
particularly in cases where the discase is debilitating.

~ SUMRIARY :

For these discases, curative or prophylactic control measures do nat exist.
As such the only precaution which can be adopted is to avoid collection of sceednuts/
pollen from discascd localities within 200 km. International cooperation in funding
the collection, maintenance amd multiplication ol indigenous and exolic permplasm
is required as most of the coconul growing countrics do not have enough avaitable
funds for this.

Locating world germplasm collection of coconut at two centres and cstab-
lishing regional germplasm centres Cor every region will be of invoense value in view
of the reported occurrence ol an increasing mnnber of sced borne and otler dis-
cases of uncertain ctiology. 4
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