CORD Vol XIX No. 1, 2003

CURATIVE AND PROPHYLACTIC CONTROL OF FUNGAL LEAF ROT
COMPLEX IN ROOT (WILT) AFFECTED COCONUT PALMS IN INDIA

By

N. Srinivasan & M. Gunasekaran’

ABSTRACT

Root wilt disease (RWWD) is a debiliteting malady of coconnd in India that is
caused by phvtoplasma. In RIVD affecie:! palms, leaf rvot disease (LRD) is
commonly superimposed.  The LRD is due to fungi and this leaf rot phase
Sorms an integral part of RIWVD complex. Control of LRD 1s important as it
severely disfigures the palm and brings about rapid deterioration in its healih
and productivity. Control trial involving Phytosanitation of young leaves,
pouring of broad spectrum - systemic _fungicide, Contaf 5 E (Hexaconazole 5%
EC) into the axil of spindle leaf besides a munber of other measures was
conducted to study their ameliorating effect.on LRD.  Prophylactic control
trial, especially with the hroad-spectrum fungicides was also conducted.
Pouring of Contaf into the axil of spindles along with pliytosanitory mca.s'u.f'és .
on the spindle and other young leaves significantly reduced the incidence of
LRD in newly emerging spindles effecting cure. Application of the fungicide
on RIWWD palms prior to the onset of LRD. offered prophylactic protection to
emerging leaves against LRD.  Relevance of practising integrated control
measures, cure of LRD af an early stage it-elf, the need for strict adoption of
crop management technology erc. for effective disease control are highlighied
here. '

Cemtral  Plantation Crops  Research Inst.ture. Regional  Station,  Kayangulam, =
Krishnapuram — 690 533, India. ‘
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. INTRODUCTION

Coconut root (wilt) disease
- (RWD), caused by phytoplasma
(Solomon  etal, 1999. Srinivasan,
1999), occurs  predominantly  in
southern districts of Kerala state.
‘India. In about 653% of RWD affected

. palms the leal rot disease (LXIM

occurs - superimposed. The RWID
affected palms can be identified more
- easily with the onset of LRD .ard
these diseases are interrelated

(Srinivasan, 1991). The spindle lear

(youngest emerging one) of RW[
affected palm is invariably weak as
compared to spindle of healthy paims.
Early symptoms of LRD - spois,
- lesions etc. - appear in such weakened
young leaves, that would coalesce
leading to extensive rotting of the $oft
tissues. Other features of the discase
symptom include severe rotting at the
distal " end  of the leafi lesion
develepment on the unopened laming,
‘midribs/petioles; lesions being limited
10 the young and not yet grown
leaves; successive infections;
vulnerability of palms irrespective of
‘age; severity of the disease duriny
monsoons  etc. (Menon and Nair.
1951, Srinivasan and Gunasekaran,
1992; Srinivasan et.al., 1995). The
LRD has a complex fungal etiolog v,
in recent years, role of various fungi
in the disease have been studied in
detail - (Srinivasan and Gunasekaran,
1993, 1994 a, b, 1995, 1996 a, b. c,
1998a, '1999a;  Srinivasan et.al.,
. 2002).  Incidence of RWD-LRD has
~been: observed now in Tamil Nadu
state also (Srinivasan eral., 2000;
Srinivasan and Sasikala, 2001).

Management of leaf rot had
been an integral part in  the
management  of RWI  comples.
Various measures for the control o

LRD had been formulated since the
1950s by different workers mainly
using fungicides (Srinivasan er.al.,
1998: Srinivasan and Gunasekaran,
1999b;  Koshy, 1999,  2000).
Appiication of fungicides was done
through spraying, which is a
cumbersome  method, considering
the height of the palm and the
necessity for spraying the entire
canopy. As spindle leaf is the
vulnerable part for leaf rot infection
a strategy was evolved to protect
these from  the  pathogens.
Moreover survival of the pathogens

in older leaves was generally poor as

compared to their activity in the
young leaves. Srinivasan and
Gunasekaran  (1996d)  reported
encouraging results in  emerging
leaves by a simple technique of
applying fungicides - pouring into
axil of the spindle. In continuation
of such a study, the possibility of
curative and prophylactic control of
LRD  was  experimented by
refinement of technology. Hence in
this paper, the result obtained from
field trials is reported.

MATERIALS AND METHODS

n vitro  evaluation  of
fungicides indicated the potential of a
systemic - broad-spectrum fungicide.
Contal’ 5k (Hexaconazole 5% EQ)
(Srinivasan and Gunasekaran, 1998h).
Iield control trials were conducted
using the fungicide along with other
measures n the experimental farm of
CPCRI - Regional Station,
Kayangulam, India for about three
years.

Twenty five year old palms
with symptoms of RWD alone and
RWD with LRD were separately
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marked. Per cent of lcaves infected
with LRD in the later category was
worked out and using the discasc
index (DI} for leaf rot, quantified the
extent of damage (Srinivasan and
Gunasckaran, 19964d).

Experiment 1

The  pre-treatment DI of
palims (LRD) was analyzed and the
palms distributed among treatments
in such a manner that the mean Dls

among the treatments are closer as
fer as possible (16.4 - 16.9). The
discase
ranked from mild to moderate level.
i fie palms were numbered treatment
wise,
indelibly marked with red paint for
regular monitorimg of subsequemly .
emerging ones. '

intensity  among - palms

spindle leaf of each' palm

The treatments as follows.

SIL Fungicide concentration
Treatment ' :
No. Used .
(1 litre of suspension/palm)
1 Phytosanitation (Cutting and removal of
rotten portion of only the spindle wnd few E—
fully opened leaves in the inner whor!
2 Contaf 5L pouring into the axil (cavity 0.4%
around the base) of the spindle leaf
3 Phytosanitation plus Contaf SE pouring (as -- Do --
described above)
4 Contaf 5E spraying (on the leaves in the -- Do --
crown)
5 Phytosanitation plus Contaf SE spraying (as -- Do --
described above)
[ 6 Sequential spraying of fungicides in :cries as
below (one/round): .
Bordeaux mixture 0.1%
Dithane M-45 0.3%
Fytolan 0.5%
7 Contro! (No treatment) o ====




" CORD Vol XIX No. 1, 2003

- Suspension of relevant fungicice in
clean water was prepared afresh at
each round of treatment applicatici.. a

schedule of three times a year
(April/May;, September; Decernoer/
fanuary) was followed. The :ni‘ial

s round of treatment was given in April

1996 and there were 10 replications/

. treatnient.

. Experiment 2:

. This experiment was designed
to  evolve prophylactic  control
measure for LRD. The RWD
affected palms (mmostly at early stage

-of root wilt and free from LRD) were
~marked as described earlier and
grouped under two categories s
below. Plot size was single palm and
replications were 235,

‘A Contaf 5E pouring (as detaiicri
- earlier @ 4 ml/litre/palm/round).

_ B: Control (No treatment),

_ The number of leaves that
had contracted LRD and grading of
palms under Experiment 1 were

. recorded prior to the imposition of
treatments.  The per cent of leaves

- that had contracted LRI and DI for

“successively emerged leaves (after

- pre-treatment) in palms at each round

~(ina cumulative manner) was

. calculated from subsequent
_observations. The palms under
Experitent 2 were also monitorcd

| for ihe incidence of LRD. DI for

~concerned palms was worked out,

" when LRD appeared in these palis.
Both Experiments were continued ti!
all the leaves in the crown were

. completely  replaced  with  newly
emerged leaves after the start of the
Experiments. The data were suitably
analyzed for assessing the effect of
treatments on LRD.

RESULTS AND DISCUSSION

The results such as per cent of
leaves that have contracted LRD and
the disease indices at different stages
under the Experiment | are presented
in Tables I and 2, respectively.

The incidence of LRD was
least in the treatment - Phytosanitation
plus Contaf pouring (19.1% - 28.2%)
with a mean of 25.6% of the emerged
lcaves only contracting the disease.
Appearance  of LRD in  other
treatments, although significantly less
than in control palms, it remained at a
higher level than in the former
lreatment. In control palms, the
discase occurrence was consistently
higher with 69% of the emerged leaves
getting affected. In the treatment -
Phytosanitation plus Contaf pouring,
the DI was also lesser (6.6 - 10.6) with
a mean DI ot 8.2 for the emerged
leaves. The Dls for palms under other
treatments was penerally less than in
the control, which recorded the
highest, mean DI of 24.5. The mean
per cent of infected leaves among the -
treatments, which ranged between 52.8
to 610 at pre-treatment level, now
stood widely (28.0 - 74.0) at the final
round, the least being in the treatment-
Phytosanitation plus Contaf pouring. A
similar trend was observed with the
Dls of various treatments, least being
with  Phytosanitation  plus  Contaf
pouring (8.4). In control palms, the
disease levei shot up from 58.1% to
74.0%. The DI also for control had
increased from 10.7 to 27.2 at the {inal
round.  The analysis by covariance
technique taking the pre-treatment
value as covariate showed that the
treatment differences (per cent leaves
infected and DI) are significant. The
differences in per cent of leaves
mfected, as well as DI between rounds
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were only marginal and not significant.
Leaf rot incidence and intensity were
thus reduced in newly emerged leaves
due to various treatiments as compared
to the disease status in control palms.
However, the maximum prevention or
suppression was achieved in case of
Phytosanitation plus Contaf pouring.
This treatment had the benefit of
highest mean discase avoidance (by
62%) and lowering disease intensity
(by 69.1%) over control: at final round
the effect was 62.9% and 66.5%
respectively over control.

_ The eftect of prophylactic
treatment over the incidence of LRD at
different rounds is presented in Table
3. In Contat pouring. only 4 out of 25
palms contracted the disease as
compared to 9 out of 25 control pafms
during the course of the Experiment.
The disease recurrences in  the
fungicide - treated palms seemed to be
less frequent, erratic and diseasc
intensity was also less; where as. in
control palms the tendency of disease
recurrence was relatively stronger. At
the final round the mean DIs for LRD
affected palims stood at 2.3 and 20.8 in
the fungicide treated and control.
respectively.  The results have thus
established  the  possibihity  of
prophylactic control of LRD through
the application of the {ungicide.

Since early 1950s (Menon and
Nair, 1951) beneficial effect of
fungicides in the control of LRD has
been reported. However,
inconsistency in obtaining desirable
results, failure in preventing the
disease etc.  were not uncommon
expertences. The practice of removal
of infected (young) leaves (Varghese,
1934) for aiding the LRD affected
palms to recover could be noted with
interest. It is pertinent to recall that the

21

focus of infection by the leaf rot
pathogens 1s young lcaves, specially
the spindles.  Therefore, protection of
the emerging spindle leaves 1s logical
and strategic.  Direct application of -
fungicide into the axil of the spindle
vielded  first  encouraging  results
(Srinivasan and Gunasckaran, 1996d).
lowever, measures such as adoption -
of Phytosanitation (roguing  infécted
voung leaves - spindle and few athers
in the inner whorl. if found infected) to

reauce pathogen(s) inoculum/
inoculum potential in sifu, use of broad
- spectrum  systemic  fungicides,

coinsistency in the methodology of
cvaluation ete. were advocated for
cffecting Dbetter  control  of ©~ LRD
(Srinivasan and Gunasckaran, 1996d.
1999h).  Application of Contaf, a
broad - spectrum systemic fungicide
{Srinivasan and Gunasckaran, 1998h)
into the axil of spindle along with
Phytosanitation measures resulted in
the cure of [LRD palms to a significant
extent  as,  the fresh  disease
inc'dencef/intensity in emerged leaves
bucame lesser.  Application of the
fuagicide into the axil of spindle in

(RWD) palms also offered a measure -
i prophylactic protection to the young
feaves against the initial onset of LRD.

It may be noted that LRD
forms a part of RWD complex. The

RWD  affected palm - as  such
systemically suffers . due o
phytoplasmal infection and’  the

affected palm is weakened. With the
technology available as of now, the
RWD cannot be prevented effectively
or cured. Incidence of LRD in RWD
palms compounds the problem. Hence
the management of RWD complex in
the disease endemic region through the
conrol of leaf rot and judicious
adoption of sound agronomic
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'measures, nutrition etc. (to counter the
state of plant sickness) is essential for
crop - susienance (Srinivasan,
2001,2002).  The loss due to RWD
complex could be minimised if LRD is
‘taken care of, Therefore, contro! of
.LRD by protection measures along the
~results gained now becomes more
- impertant.  An integrated- approsch
including LRD preventive - cum -
curative measures, (eatly stage itee!f
along with other sound - regular crop
management technology (to keep - up
the palm vigour) since beginning of the
‘crop culture would be helpful in
. reducing the crop loss significantly and
further a systems approach would go a
long way in coconut cultivation i the
.disease affected regions.
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