The coconut root (wilt) disease

Teported over a century ago from
Erattupetta in Kottayam district,
Kerala has slowly spread to eight
southern districts of Kerala to an
extent of 0.41 million hectares and
causes an estimated vield loss of
968 million nuts annually (Anon,
1985). It is also seen sporadically
in the northern dis-
tricts  of Mala-
Ppuram, Kozhikode
and Cannanore djs-
tricts of Kerala State
suggesting the spread-
ing nature of the dis-
ease. Systematic in-
vestigations over a
period of five de-
cades have ruled out
the role of any physi-
ological /nutritional
disorders as the pri-
mary cause of the dis-
€ase. The role of bi-
oticagents like fun gi,
bacteria, nematodes
and virus like particle
has been ruled out
after thorough inves-
tigations. Solomon ef
al. (1983) established
Mycoplasma-like or-
ganisms (phytoplas-
mas) MLOs etiology
in the disease based
on the following evi-
dences.

(i) The electron
microscopic studies
revealed the presence
of MLOs in sieve
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tubes of roots, tender stems, peti-
oles and developing leaf bases of
diseased palms and MLO's were
conspicuously absent in the tissues
of healthy palms from disease-free
areas.

(ii) Transmission studies in
controlled condition established
that the disease is transmitted by
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As the disease can-
not be controlled by
conventional plant
protection measures,
development of resjs.
tant/tolerant varieties
is the only Practical
solution to this disease.

The first attemptfo
locate root(wilt) resis-
tant varieties in India
was that of Varghese
(1934) who surveyed
about 4 sq. miles of
highly diseased areq

in and  around




ri(ayangulam. Among 60545 palms
observed by him 59.4 per cent were
disease affected. Though he at-
tempted to relate tolerance with
nut colour he could not come to

| any positive conclusion. Menon, .

Thommen and Sukumaran (1981)
based on a series of trials conducted
from 1951-1968 observed that open
pollinated progenies of healthy
palms selected from disease en-
demic areas had higher yield and
lesser disease incidence than prog-
enies of disease affected palms.
Healthy and high yielding palms
among thousands of severely af-
fected palms were observed by
Davis (1953) and he suggested the
need for selecting such palms for
breeding for resistance to root
(wilt) disease.

Screening of available coconut
germplasm by planting the seed-
lings in the disease affected farm
at CPCRI Regional Station,
Kayangulam was initiated in 1961.
However all of them developed
characteristic symptoms of the dis-
ease at various intervals after plant-
| ing (Menon, Thommen and
| Sukumaran, 1981). Davis (1979)
suggested the need of large scale
planting of Malayan Yellow Dwarf
(MYD) in root (wilt) affected ar-
eas, since the cultivar was reported
' to be tolerant to Lethal Yellowing
disease in Jamaica (Harries, 1973).

Large scale field experiments
for screening, was laid out at
CPCRI  Regional  Station,
Kayangulam and also in and
around Kayangulam in cultivators’
field starting from 1968 to test 36
cultivars and 53 hybrid combina-
tions in different soil types for their
reaction to root (wilt) disease.
However, in subsequent years all
of them contracted varying inten-
sities of the disease. Iyer et al. (1979)
conducted a survey of natural
population in root (wilt) disease
affected areas during the period
1977-1981 to identify elite super
palms exhibiting high yielding

potential. Open pollinated seed-
nuts from these palms were raised
and planted in root (wilt) disease
affected areas. But all of them took
up the disease in subsequent years.

It was with this background a
group meeting was called at
CPCRI, Kasaragod in April 1987 to
evolve a programme for breeding
for tolerance/resistance to root
(wilt) disease. The project finalised
at the meeting and initiated dur-
ing the same year had the follow-
ing technical programme.

1. Survey and identification
of elite disease-free West Coast Tall
and Chowghat Green Dwarf
(CGD) in hot spot areas.

2. Screening the selected

palms serologically and his-
tochemically to establish absolute
freedom from MLO's and thereby
from root (wilt) disease.

3, Productionof inter se WCT
seeds by utilising selected palms. |

4 Production of CGDxWCT |
hybrids utilising the Selected{
mother palms.

The survey was initiated dur-
ing the year 1988 covering
Kottayam and Changanasserry
taluks of Kottayam district,
Thiruvalla taluk of Pathanamthitta,
Chengannur, Mavelikkara and
Karthikapally taluks of Alleppey
district and Karunagappally taluk
of Quilon district. The following
criteria were used for the selection
of WCT and CGD.

West Coast Tall (WCT)

1.  Mother palms should yield
80 nuts or more per year.

2. They should be regular
bearers and their bunches should
rest on the petioles.

3. They should be free from
all diseases and pests.

4.  They should be negative
in reaction to the serodiagnostic
test carried out systematically ev-
ery six months for root (wilt) dis-
ease.

5. They should be more than
35 years old and at least 80 per
cent of the surrounding palms
should be affected by root (wilt)
disease.

6.  Tall mother palms should
have all the typical WCT charac-
ters. A progeny test is done to cull
out hybrid mother palms.

125 mother palms were finally
selected in the disease endemic
area (Table 1).

Chowghat Green Dwarf (CGD)

1. They should yield 100 nuts
or more annually.

2. They should be at least 20
years of age and serologically nega-
tive (to root (wilt) disease) in the
test.

3. The mother palms should
show all the typical characters of
CGD with regard to stem, crown,
leaf, nut and inflorescence.

4.  They should also be free
from all disease and pests and
at least 80 per cent of the surround-
ing palms should be affected by
root (wilt) disease.

The number of mother palms
under artificial pollination since the
beginning of the crossing pro-
gramme (1988-89) is given in
Table 1. Selection of mother palms
is done every year. The details of
mother palms currently under ar-
tificial pollination are given in




lable 2. Particulars of artificial
’ pollination carried out in farmers'
| plots from 1983-95 are given in
f Table 3. Hybridization was carried

out in the following cross-combi-
nations involving disease free WCT
and CGD palms to generate prog-
enies for the study on reaction to
the root (wilt) disease.

1. WCT inter se
2. WCT self
3. WCT x cGD
4 CGDx WCT
5. CGD self

The details of seedlings from
the above Crossing programme

planted within the experimental ‘_r\aised from these palms were servations ti]] date show
farm are given in Table 4. So far planted at the discase endemic none of these hybrids haye
1858 seedlings were planted in the farm at CPCRI, Kayangulam in  up the disease (Plate 1I). The
experimental farm at CPCR] (RS), 1990. The data collected so far hybrids are not only diseas |
Kayangulam (highly disease en- showed that 60 percent (30/50) of  ant but also precocious and heay
demic area) and among them only the palms took up the disease by bearing. The hybrids flower,
12 seedlings have been affected by fifth year (1995) whereas none of tween 30th and 40th month g
the root (wilt) disease. However, it the 50 CGD x WCT progenies Pro-  planting, E
was found that all the 12 seedlings  duced by Crossing selected healthy
have originated from sevenmother palms of disease enedemic areas
palms which subsequently suc-  showed disease symptoms.
cumbed to the root (wilt) disease. CGD x WCT Hybrids
Importance of selection of mo- The firstbatch of 31 CGD x WCT
therpalms from disease enedemic  hybrids from crosses involving 215 g/nut. Thus the CGD x WCT
areas was clearly established by disease free high yielding palms hybrids developed by crogsi s-
another set of experiments. High from hot spot areas were planted  ease-free high yielding CGD and"
vielding WCT and cGp mother at CPCR] Regional Station Farm WCT palms selected from disease
palms were selected at Kasaragod, Kayangulam, where more than 80  endemjc areas are not only disease

a root (wilt) disease free area, and  per cent of the existing palms are tolerant but alsg have high yield"'
50 CGD x WCT hybrid Progenies  root (wilt) disease alfected. Op- potential.

The preliminary yield daty
shows that the hybrids are cap:
of yielding 100 nuts/palm even gf
the second year of bearing (1995,
The copra content was a5 high as




- WCT x WCT hybrids
The inter se progenies raised
from disease from high yielding
- WCT mother palms selected from
' disease endemic areas are also
- under evaluation in “hot spot' ar-
- eas. These palms are yet to flower.
- However the indication with re-
' gard to disease tolerance is very
. positive.
The resistance breeding pro-
gramme for root (wilt) disease ini-
| tfiated in 1987 has started showing
| positive results and this line of
| approach indicated the possibility
of evolving disease tolerant/resis-
tant high yielding CGD x WCT
and WCT x WCT hybrids and
thereby solving the root (wilt) dis-
ease problem. .
Future thrust
The Indian Council of Agricul-
tural Research, having considered
the progress of disease-resistant
breeding programme, has now
sanctioned an ad hoc scheme for
the Central Plantation Crops Re-
search Institute for breeding high-
yielding root (wilt) disease resis-
tant/tolerant coconut hybrids. The
project costing Rs.33 lakhs for a
period of five years has started
operation in December 1995 with
Dr.M.K. Nair, Director, CPCRI as
the Principal Investigator and
Dr.P.K. Koshy, Head, CPCRI Re-
gional Station, Kayangulam, as the
Co-Principal Investigator. Dr.R.V.
Nair, Senior Scientist and Shri.P.M.
Jacob, Scientist (Selection Grade)
are associated in the project as In-

vestigators. Four Field Stations at
Vaikom, Kaduthuruthy, Kaviyoor
and Haripad have been established
for the work. The objectives of the
scheme are:

(i) Tolocate high yielding (80
nuts/palm/year) root (wilt) dis-
case-free West Coast Tall and
Chowghat Green Dwarf in the four
disease endemic districts of
Alleppey, Quilon, Kottayam and
Pathanamthitta. These disease-free
palms are tested serologically to
make sure that the palms are free
from root (wilt) disease.

(i) Make large number of
West Coast Tall x West Coast Tall
and Dwarf x Dwarf crosses involv-
ing these disease-free palms for
production of high yielding dis-
ecase resistant infer-se West Coast
Tall and Chowghat Green Dwarf
planting materials.

(iii) Establish seed gardens
utilising these infer se materials
(WCT and CGD) in the farms of
Coconut Development Board,
Kerala Agricultural University,
and District Agricultural Farms of
the Department of Agriculture,
Kerala.

(iv) Produce large number of
CGD x WCT hybrids from these
seed garden for distribution to the
farmers.

At the end of the five years, the
project is expected to produce 5,000
inter se disease-free West Coast Tall
(WCT) and 15,000 Chowghat
Green Dwarf (CGD) seedlings. The
seed gardens to be established with

the 20,000 seedlings are expected
to produce eight lakhs of hybrid
seedlings every year from 10th year
onwards. These disease-free CGD
x WCT seedlings will be enough to
meet the annual planting material
requirement of the eight disease
endemic districts of Kerala.
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