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SYMPTOMATOLOGY

N. G. PILLAI and T.S.5. RAWTHER

The root (wilt) disease is of complex
nature and the external and internal
symptoms expressed by the affected palms
are discussed separately in the following
pages.

Varghese (1934) followed by Menon
and Nair (1951) and Menon and Pandalai
(1958) considered wilting and drooping of
the leaves, flaccidity, ribbing, paling/
yellowing and necrosis of leaflets as typical
foliar symptoms of the disease (see cover
picture). With the progress of the disease,
there is a reduction in the number of leaves
and successive leaves become smaller, shorter
and narrower resulting in the stunting of the
crown (Varghese, 1934; Menon and Pandalai,
1958).
symptomatology of the disease was arrived

A better understanding of the

at on the basis of the quantitative evaluation
of the foliar symptoms of 7000 palms of
varying age by Radha and Lal (1972). They
recorded flaccidity, the characteristic
bending or ribbing of leaflets, as the earliest
consistent visual symptom (Fig. 3). This will
be expressed by the leaves of the central and
Holmes (1965) pointed out
that such affected leaflets were curved along

outer whorls.

the entire length and formed a structure
resembling the ribs of mammals. Rajagopal
et al. (1986) attributed this to the impaired
stomatal regulation resulting in excessive
water loss.

Foliar yellowing and marginal

necrosis of the older leaves were observed

in association with the disease (Menon and
Nair, 1952; Menon and Pandalai, 1958).
According to Varghese (1934), these
symptoms occurred in varying intensities in
the outer whorl. Varghese (1934) followed
by Menon and Nair (1951) and Nagaraj et al.
(1954) recorded paling of the younger leaves
in advanced stages of the disease. Dwivedi
etal. (1979) claimed that the initial symptoms
of root (wilt) disease were the manifestations
of softening and whitening of the leaflets of
the spindle.

Expression of foliar symptoms varies
both in frequency and association with each
other, depending on the soil type and
ecological conditions (Radha and Lal, 1972).
In general, 67 to 97 per cent of the palms have
flaccidity; 38 to 67 per cent develop yellowing
and 28 to 48 per cent show marginal necrosis.
Intensity of foliar symptoms also varies
according to the age of the palms. In palms
below the age of ten year:, 96.8 per cent have
flaccidity while yellowing and marginal
necrosis are virtually absent. Flaccidity is
regarded as the most frequent and common
of the three foliar symptoms associated with
the disease irrespective of the age of the palm
or the soil type.

Based on the relative contribution of
the above three visual symptoms, George
and Radha (1973) developed a scoring system
for quantifying the disease severity. The
formula for arriving at disease index (I) is
[=% w x 10, where F = flaccidity with
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Fig. 3 Characteristic symptoms of the disease - Flaccidity, foliar yellowing and marginal
necrosig-against the backdrop ‘of healthy trees

Fig. 4 Inflorescence necrosis
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0-5 score, Y = yellowing with 0-3 score,
N = necrosis with 0-2 score and L = total
number of leaves. They categorised the
disease into early, middle and advanced
stages. This method has been further
simplified and made easier by rating the
three major symptoms present in the leaves
inany of the five spirals (Nambiar and Pillai,
1985). Although assignment of grade points
to the symptom expressions is based on visual
observations, this system helps in quantifying
the disease severity in simple numerical
expression.

The vitality of the reproductive system
is also adversely affected (Menon and Nair,
1951). Inflorescence necrosis (Fig. 4) and lack
of ability to produce female flowers
(Varghese, 193.4) and pollen sterility
(Varkey and Davis, 1960) render the palm
unproductive. Nambiar and Prasannakumari
(1964) observed meiotic irregularities in
diseased palms. The spathes of the affected
palm become small, weak and do not open
normally (Maramorosch, 1964). The extent
of decline in yield as a consequence of these
isestimated tobe 43 to 80 per cent depending
on the stage of development (Radha et al.,
1972) and 43 per cent in disease early and 74
per centindisease advanced palms compared
to the disease free palms (Anon., 1985). The
fact that the disease is not a fatal one and
causes gradual yield decline as the disease
progresses has prompted Dr. M S
Swaminathan to call it 'Coconut decline'
(Swaminathan, 1983).

Shedding of immature nuts and poor
quality of nuts/copra is often attributed to
beyetanother character of the disease (Menon

11
and Pandalai, 1958). The husk becomes
thinner, less firm and shell does not properly
harden or turn black as compared to healthy
nuts (Varghese, 1934), Kernel exhibits uneven

thickness, does notdry normally and remains
flexible (Varghese, 1934; Maramorosch, 1964).

Rotting of roots is considered to be one
of the symptoms of the disease by many
workers (Butler, 1908; Menon and Nair 1949;
Menon and Pandalai, 1958; Michael, 1964;
Radha ef al. 1971). Percentage of root decay
varied from 12 to 94.4 depending on the
intensity of disease (Michael, 1964; Radha et
al., 1971). Butler (1908) observed that half of
the main roots were affected by rot in some
disease advanced palms. The proportion of
the smaller roots rotten was much higher.
According to Menon and Nair (1949) rotting
of roots and rootlets starts from the tip
Michael (1964) recorded
reduction in the number of roots produced

backwards.

as compared to healthy. Maramorosh (1964)
noticed root rotting only in a few cases and
notin all palms. Significant difference in the
extentand frequency of root decay could not
however, be traced by many other workers
(Nagaraj and Menon, 1955; Radha and Lal,
1967; Lal, 1969). Joseph and Jayasankar (1981)
did not consider root rot as a characteristic
symptom of the disease as they could not
observe more than 10.6 per cent root decay
in diseased palms. It is significant in this
context that Mathen et al. (1990) also did not
observe root rot in the transmission
experiment conducted under controlled
conditions in field cages.

Anatomical studies of the

leaflets revealed degenerated chlorophyll



(Shanta et al. 1959). Joseph and Shanta
(1964) observed reduction in wall thickness
of sclerenchymatous tissues, enhanced
division of upper epidermal cells, increased
stomata per unit area, proliferated phloem
and narrow xylem.

Except tapering of the stem in a few
diseased palms, no valid information on the
stem anatomy is available (Menon and
Pandalai, 1958).

Varghese (1934) reported cortical
browning in diseased roots; but
Maramorosch (1964) did not observe any
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discoloration in the cortex. Anatomy
of the roots of discased palms revealed
degenerated phloem, disorganised
tracheal elements and tylosis in metaxylem
(Indira and 1968;
Govindankutty and Vellaichamy, 1983).

Internal browning in the root vascular

Ramadasan,

elements was observed by Indira and
Ramadasan (1968).

use of the antioxidant while severing the

However, with the

roots from diseased palms, Dwivedi et al.

(1978) could not observe discoloration.

REFERENCES

ANONYMOUS, 1985,

disease. Intensity, production loss and

Coconut root (wilt)

future strategy. CPCRI, Kasaragod pp.
45.

BUTLLR, E.J. 1908. Report on coconut palm
disease in Travancore. Agric. Res. Inst.
Pusa Bull. No. 9 : pp. 23.

DWIVEDL, RS., MATHEW, C., RAY, P.K.,
AMMA, B.SK. and NINAN, S. 1979,
Certain closely associated morphological
symptoms of root (will) disease of
coconut (Cocos nucifera), Pl Dis. Reptr,
63 @ 461-463.

DWIVEDI, R.S., POTTY, V.P., AMMA,
B.S.K., GOVINDANKUTTY, M.P.,
SOLOMON, J.J. and JAYASANKAR,
N.P. 1978.

browning in the roots of root (wilt)

hwestigations on vascular

diseased coconut (Cocos nuctfera Linn.)
Cur. Sci. 47 : 31-32.

GEORGE, M.V. and RADHA, K. 1973
Computation of disease index of root
(wilt) disease of coconut. Indian | Agric.
Sci. 43 : 366-370.

GOVINDANKUTTY, M.P. and VELLAICHAMY,
K. 1983.

palm affected with root (wilt) disease

Histopathology of coconut

In: Coconut Researchand Development (Iid.
N.M. Nayar) Wiley Eastern Ltd., New
Delhi, pp. 421-425.

HOLMES, 1.0. 1965,

etiology of coconut root (wilt) disease.

lnvestigations on the

Report to the Governinent of India. Report
No. 1958 FAO of the UN, Rome. pp-13.

INDIRA, P. and RAMADASAN, A. 1968. A
note on the anatomical derangement in
root (wilt) diseased coconut palms. Cur.
Sci. 27 = 290-291.



SYMPTOMATOLOGY

JOSEPH, T. and JAYASANKAR, N.P. 1981.
Evaluation of the root degeneration in
coconut (Cocos mucifera L.) in relation to
root (wilt) disease. Plan! Discase 66 : 666-
669,

JOSEPH, T.and SHANTA, . 1964. Anatomical
changesin the tissues of the tender leaves
of coconut palms affected by the root
(wilt) disease. [. Indian Bot. Soc. 42 : 61-
65.

LAL, 5.B. 1969. Root (wilt) disease-Resume of
work done since 1964. FAO Tech. Work.
Pty. Coconut Pty. Coconut Prodn. and Proc.
Paper persented at the 3rd session,
Jakarta, 1-11.

MARAMOROSCH, K. 1964.
coconut disease of uncertain etiology.
Report : FAO of the UN, Ronie pp. 39.

A survey of

MATHEN, K., RAJAN, P., NAIR, C.P.R,,
SASIKALA, M., GUNASEKARAN,
M., GOVINDANKUTTY, M.P. and
SOLOMON, J.J. 1990. Transmission of
root (wilt) disease to coconut seedlings
through Stephanitis typica (Dist.). Trop.
Agric. (Trinidad) 67 (1) : 69-73.

MENON, K.P.V. and NAIR, U.K. 1949. The
wilt disease of coconut in Travancore
and Cochin. Indian Cocon. [. 3 : 5-10.

MENON, K.P.V. and NAIR, U.K. 1951. Scheme
for investigation of rootand leaf diseases
of coconut in South India. Consolidated
report of work done from 8th March
1937 to 1st March 1948. Indian Cocon. |.
5: 5-19.

MENON, K.P.V.and NAIR, U.K. 1952. Scheme

forinvestigation of rootand leaf diseases

13

of coconutin South India. Consolidated
report of work done from 8th March
1937 to 1st March 1948, [ndian Cocon. |,
5 : 81-100.

MENON, K.P.V. and PANDALAI, K.M. 1958.
The Coconut Palni - A Moenograph. Indian
Central Coconut Committee, Ernakulam.
pp. 384.

MICHAEL, K.J. 1964. Studies on the root system
of the coconut palm. [Indian Cocon. |. 17
1 85-92.

NAGARA]J, A.N. and MENON, K.P.V. 1955,
Observations on root decay in coconuts,
its cause and its relation to the foliar
symptoms of disease in the disease belt

of Travancore - Cochin. [ndian Cocon. |.
8 : 97-105.

NAGARAJ, AN, DAVIS, T.A. and MENON,
K.P.V. 1954. Sap transmission, a new
device for virus transmission trials in
palms. [ndian Cocon. |. 7 (3) : 91-95.

NAMBIAR, M.C. and PRASANNAKUMARI,
T.O. 1964. Effect of root (wilt) disease
in the microsporogenesis in coconut
(Cocos nucifera L.). lidian Cocon. |. 17 :
93-100.

NAMBIAR, P.T.N. and PILLAI, N.G. 1985. A
simplified method for indexing root
(wilt) affected coconut palms. [. Plaut.
Crops 13 (1) : 35-37.

RADHA, K.and LAL, S.B. 1967. Annual report
of the Central Coconut Research Station,
Kayangulam. pp. 64. 4

RADHA, K. and LAL, S.B. 1972. Diagnostic
symptoms of root (wilt) disease of
coconut. Indian |. Agric. Sci. 42 : 410-413.



14

RADHA, K., RAVINDRAN, P.S. and GEORGE,
M.V.1971. Annual report of 1969 and
1970. Central Plantation Crops Research
Institute, Kasaragod. pp. 198.

RADHA, K., SAHASRANAMAN, K.N. and
MENON, K.P.V. 1962. A note on the
yield of coconut in relation to rainfall
and leaf rot and root (wilt) diseases.
Indian Cocon. |. 16 : 3-11.

RAJAGOPAL, V., PATIL, K.D. and AMMA,
B.5.K.1986. Abnormal stomatal opening
in coconut palms affected with root (wilt)
disease. |. Expt. Bot. 37 (182) : 1398-1405.

SHANTA, P., THOMMEN, K. and MENON,
K.P.V.1959. Studies on the anatomical

changes in the tissues of coconut palms

COCONUT ROOT (WILT) DISEASE

affected by wilt (toot) disease. [. A note
on the changes in the mesophyl. Proc. Ts!
Conf. Coconut Res. Workers, Trivandrum,
India, 272-276.

SWAMINATHAN, M.S. 1983. Coconut
research - The next phase. In : Coconul
Research and Development (Ed. N.M.
Nayar), Wiley Easten Ltd., New Delhi.
pp. 3-11.

VARGHESE, M K. 1934. Disease of the coconut
pabn. Government Press, Trivandrum.

pp- 105.
VARKEY, T. and DAVIS, T.A. 1960. Studies

on coconut pollen with reference to the
leafand root (wilt) diseases. Indian Cocor,
J. 14 :1-7.



