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Introduction

Coconut (Cocos nucifera L.) is one
of the important plantation crops
“high commercial value having great
zonomic importance. India, with 1.78
alion hectares under this crop with
nannual production of 12597.3 million
ats is the third largest coconut
:oducer in the world, after Philippines
adIndonesia. In Andhra Pradesh, the
zeonut is grown in an area of 102500
2 (2000-2001), with production of
1925 million nuts. Coconut is
ssentially a crop of humid tropics and
zsatile in its adoptability in wide
mge of soil and climatic conditions.
J¢ natural habitat of coconut is the
mastal belt of tropics where it is
‘urishing in sea washed littoral sand
uth constant motion of under ground
ament of water in soil atmosphere.
imong the various fungal diseases
fecting coconut palm in Andhra
adesh, Basal stem rot (Ganoderma)
isease caused by Ganoderma
splanatum (Pers.) Pat., and G. lucidum
«ys) Kant. is the most destructive
“sease especially in light soils of Andhra
Tadesh. The disease is also reported
| om Tamil Nadu (Tanjavur wilt),
amataka (Anabe Roga), Kerala,
tharashtra, Gujarath and Orissa.
Maskaran et al. 1994, Wilson et al. 1997)

Symptomatology
The pathogen first infects the root
stem and during the early stage of
sfection no external disease

smptoms are clearly visible. Decay -
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and death of the fine roots is the first
underground symptom of the disease.
The first characteristic visual
symptom of the disease is exudation
of reddish brown viscous fluid from
basal portions of the stem. The
bleeding patches begin from the base
and extend up to three meters
upwards as the disease progresses
and discoloration in the stem can be
seen upto the height of bleeding. In
the crown, leaflets of outer most whorl
exhibit wilting symptoms. Later on,
one or two outer whorls of leaves turn
yellow. They exhibit light to moderate
browning followed by drooping. As
the disease advances, the remaining
leaves also droop down in quick
succession leaving only the spindle
with a new unhealthy leaves around.
As the disease progresses, normal
development of flowers and bunches
is arrested, leading to button shedding
and nuts become barren. Finally, all
the leaves droop and fall out leaving
the decapitated stem. Stem shrivels
and dries up. Sporophores of the fungus
(G. lucidum) appear at the base of the

trunk in some palms prior to wilting or
just after the death of the palm.

Distribution of basal stem rot disease
in Andhra Pradesh

Coconut gardens in coastal agro-
ecosystem of Andhra Pradesh were
surveyed during the year 2000-2001.
The disease incidence in general was
observed maximum in light soils of
coastal areas and the per cent disease
incidence of Ganoderma wilt disease
incidence on coconut palms was
ranged between 1.21 and 62.5 per cent
during survey (Table-1). The maximum
disease incidence of upto 5.5, 21.0, 62.5
and 44.5 per cent was recorded in
Krishna, West Godavari, East Godavari
and Srikakulam districts of coastal eco-
system of Andhra Pradesh respectively.
Ganoderma disease incidence was
observed maximum in coconut gardens
raised in sandy soil and red soil while
negligible and no incidence was
observed in coconut palms raised in
black soils and on paddy bunds, fish/
prawn pond bunds respectively.
Number of rainy days and rainfall were

Table 1. Occurrence of ganoderma wilt disease of coconut in

Jame of District

coastal districts of Andhra Pradesh

Maximum

* Most of the coconut palms raised on paddy bunds
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found to have negative relationship palm root tissues. However, the simple basal portion of stem and tissues at
with leniar spread of Ganoderma wilt serological test failed to detect basal meter height from basal portion of stem
disease in coconut (Graph -1). stem rot disease infection in stem of BSR diseased coconut palm.

Graph 1. Effect of rainfall and rainy days on leniar spread of basal stem rot disease on coconut paim
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* During August, 2000 water stagnation due to Godavari Flood for a
period of 5 days Is recorded.

NR = Data not recorded as experiment was Initiated from May, 2002

Early detection by serological tissues of diseased coconut palm. Bio-control of Ganoderma spp

techniques Indirect form of ELISA (Table-4) was Native biocontrol  agent,
A reddish brown viscous fluid cozes fqund to bef ser}snn.re ln diagnosing BSR 'I?Jchod ermfcl spp were isolated frorr;

from the stem referred to as bleeding disease infection in tissues from root, different soils collected from coconut

is a typical characteristic symptom of  Table 2. Slide agglutination test for diagnosing Ganoderma applantum,
the disease (Bhaskaran et al. 1994). G. lucidum and Ganoderma infection in coconut

Similar bleeding symptoms were also Time taken for precipitation (Min.)*
associated with the palms affected by
stem bleeding disease caused by | Antigen } 45 60
Thielaviopsis paradoxa (deseyness) | G.applanatum
Von Hohnel (Nambiar, 1994) andinsect | (. lucidum
pests. Besides, in practice, it has been Ganoderma
found that it is not possible to save the diseased coconut
trees if the Ganoderma infection is stem bit
advanced. Therefore, attempts were
A . . Ganoderma
made to identify infection of basal stem diseased coconut|
rot disease by serological techniques. 100t bit
In simple serological test i.e., Slide N
agglutination test (Table-2) and Glass e
capillary tube test (Table-3) the stem bl»
produced antiserum positively reacted Healthy coconut
(Precipitation formation) with cultures root bit ]' - 1 - — - [ '

of Ganoderma applanatum and =« pus pased on 15 observations each
Ganoderma lucidum and with sap from  + Precipitation (positive reaction)
Basal stem rot (BSR) affected coconut - No precipitation




ble 3. Glass capillary fube test for diangosing Ganoderma applanatum,
G. lucidum and Ganoderma infection in coconut

lata based on 15 observations each
Xrcipitation (positive reaction)
"sprecipitation

Hle 4. Detection of basal stem rot pathogen (Ganoderma spp.) in various
plant tissues of coconut by indirect form of ELISA

“wtions used Antigen

10°!; Rabbit antibody - 1:500;

-me linked antirabbit Fc specific antibodies production goat 1:1000

xiens of Andhra Pradesh.
“hoderma spp. population was
wrved to be more in sandy soils and
isoils (Table-5) (3 to 12 colonies/
#}with a soils PH ranging between
ito 6 whereas the Trichoderma
aulation was nil to one in black soils
250l PHranging between 6.4to 7.4.
lated Trichoderma spp. was
atified as Trichoderma viride,
whoderma harzianum and
Eoderma hamatum. Trichoderma
le, Trichoderma harzianum and

E k. |

Trichoderma hamatum inhibited the
growth of Ganoderma applanatum and
.Ganoderma lucidum on PDA under in

vitro conditions. Field studies indicate
that Trichoderma viride 50g + Neem
cake 5 kg/palm/year treatment
checked the leniar spread lesions of
Ganoderma to maximum extent (22 cm)
within a period of four months from the
lesion size of 77.6 cm. Chemicals, zinc
sulphate (2%), fungicides, copper
oxychloride (0.1%), bordeaux mixture
(1%), bitertanol (0.1%), tridemorph
(0.1%) and garlic extract (10%)
completely inhibited the mycelial
growth of Ganoderma applanatum and
Ganoderma lucidum on PDA under in
vitro conditions. Zinc Sulphate (2%)
enhanced the growth of three
Trichoderma spp on PDA,. While
copper oxychloride (0.1%), bordeaux
mixture (1%), bitertanol (0.1%),
tridemorph (0.1%) and garlic extract
(10%) found to be inhibitory to
Trichoderma spp. Development of
fungicidal resistant strain of
Trichoderma spp. is in progress.

Integrated methods for the
management of basal stem rot disease
of coconut are as follows.

1. The diseased part of the garden
should be isolated from healthy area
by digging isolation trench (1 meter
deep and 0.5 meter width). Removal
and burning of diseased and dead
trees along with roots. The pit for
replanting should be filled up with
a mixture of soil and farm yard
manure in equal quantities along
with 5 kg neem cake.

2. Since the disease is more in light
soils, the soil condition should be
improved by raising green manure
crops like sesbania, sunhemp and
plouging them in situ. During rainy

Table 5. Population of Trichoderma spp. in different soils of

coastal agro eco-system
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season each tree should be given
farm yard manure (around 200 kg)
and neem cake (5-10 kg).

. Frequent watering/irrigation should
be done during summer months.
While irrigation, care should be
taken to avoid flow of water from
diseased trees to others. Basin
system of irrigation to individual
trees is thoroughly recommended.

. Each bearing tree should recieve
2000g super phosphate and 3000g
muriate of potash as chemical
fertilizers and application of
nitrogen should be given more as
organic matter than in chemical
form. Each palm should be given 50
g of Talc formulation of Trichoderma

viride (a bioagent) mixed with 5 kg
of neem cake per year to check the
disease spread.

. Drenching of soil (the basin) with 40

litres. of 1 per cent Bordeaux mixture
per affected palm at 3-4 months
interval is recommended. When the
disease is noticed in very early
stage, root feeding of the affected
trees with 2ml Tridemorph in 25ml
of water at quarterly interval is
recommended to save the trees.
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