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*YELLOW LEAF DISEASE OF ARECANUT : RECOMMENDATIONS OF
' _ VARIOUS COMMITTEES ;

M. Koti Reddy

(Gentral Plantarion Crops Resear&lz Institute Regional Stétwn,

A number of committees headed by specialists in
various fields. have been appointed from time to
time to look into the problem of yellow leaf disease
(YLD) of arecanut and make suitable recommendas
tions for tackling the- disease. A brief account of
~ these aspects is given below.

- L. Raychaudhuri Commitiee.—An expert team
headed by Dr. S. P. Raychaudhuri (Head, Division
of Mycology and Plant Pathology, IARI, New Delhi)
has visited the disease affected arecanut gardens dur-
ing the year 1960. They pointed out that most of
the gardens were in a state of neglected conditions
with regard to, irrigation, manuring, intercultivation
and spraying against insect pests. They opined that
although the soil conditions play an important role
~in symptom expression of the disease, soil was not
the real cause. The team has eliminated fungi, bac-
teria, and insects from the list of suspected causative
» organisms of the malady and recommended that the
~ virus nature of the disease should be confirmed by
transmission test under insect proof conditions.

1I. Pal Committee.—A Committee conisting of Dr.
NL Pal (Officiating Director, Central Tobacco Re-
search Institute, Rajahmundry, Andhra Pradesh),
. Prof. TA Davis (Bioscience Division, Indian Statisti-
_cal Institute, Calcutta), Dr. SG Joshi (Address not
~ available), Prof. Cy Subrahmanian (Prof. of Botany,
- Univ. of Madras, Madras) and Dr. Radha Menon
. (Research Officer, Regional Arecanut Research Sta.
- tion, Palode, Ketala) made on exhaustive survey in
. Kerala in 1960. The Committee reported that yellow-
- ing due to YLD was distinct from the yellowing caus-
" -ed by mites in arecanut palms. They recommended to
: intensify the physiological investigations on a more
" comprehensive and coordinated basis to look ‘into the
- role ‘of macro and micronutrients in the cause an

spread of the malady. R :

- III. Lal Committee.—At the 15th Annual General
- Meeting of the Indian Central Arecanut Committee

Vittal 574 243, Karnataka State, India)

held at Ernakulam on 18 January 1964, it was de-
cided that a Sub-Committee should visit the different
YLD affected centres in Kerala and Mysore (Karna-
taka) States to decide on the future programme of
work on the disease. Accordingly the Sub-Committee
consisting of Dr. SB Lal (Director, Coconut Research
Station, Kayangulam, Kerala), Dr. KM Pandalai
(Joint Director, Coconut Research Station, Kasaragod,
Kerala), Dr. J. Samraj (Plant Pathologist, Agricultural
College, Vellayani, Kerala) and Mr. KV Ahamed
Bavappa (Arecanut Specialist, Central Arecanut Re.
search Station, Vittal) visited some of the disease
affected aréas in- Kerala and Mysore States between 5
and 12 October 1964. Considering the symptoms they
felt that the YLD of Kerala and the new YLD of-
Karnataka were different. : ’

YLD of Kerala—For the YLD of*Kerala, the Com-
mittee recommended that—

¢)) the‘sequence of symptoms as they appear may
- be fully elucidated. The symptoms should be
recorded with respect to the condition of the
- leaves on the crown, the inflorescence, fruit
set, viability of the pollen, mumber and size .
of the nuts produced, and tapering tendency
of the stem.- - :

- (2) Comparative studies of the roots of the affected
and healthy palms may be made in detail.
Studies on the extent of decay to roots and

" the rate of production of fresh roots should
be undertaken so as to have a comprehensive
idea about the damage to the root system.
If severe damage to the root system is noticed,
the fungi associated with such a condition may
be isolated and studied for their possible pa-
thogenecity.

f.'(?,)-The studies to determine the extent of da-
mage to the size and weight of the nuts may
be intensified.
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More elaborate studies on the role of bacteria,
fungl, vlrus, soil condmons and nutritional

‘imbalances in the aetiology of the disease may

~ be taken up.

(J)

~ase to healthy seedlings

Studies on the transmlsslmblhty of the dise-

may be taken up under properly contrelled
conditions. Simultaneously healthy palms in
healthy areas may also be inoculated with- the
diseased sap mechanically. It may also be
worthwhile to remove a few infected plants,
plant them in the disease free areas, and
watch their reaction. Possibilities of transmis-

" sion using insect vectors, soil and parasitic

angiosperms such as ‘Cuscutfa sp. and’ Cassytha

_ sp. may also be tried. Biochemical, serological

and such other specialised studies may be post-
poned until the disease is shown to be repro-

“ducible. Work on collateral host plants may

,\ ,(6)

‘be continued.

The possible role of nematodes and Cockcha-
fer grubs in casting the disease has also to
be ascertained. »

(7) More systematic trials with individual mxcro~

nutrients over a basic dose of N,P,K plus Ca

" may be carried out using sand culture of field

‘- yellow to green leaf and yield, -particularly

trials. Stem and root injection trials with smal-
ler doses .than those. reported to have been

~proved to be toxic may be repeated to ascer-

tain the amounts which would be tolerated.
Qhservations and data collected on the gene-
ral appearance of the foliage, percentage of

regarding the disappearance of blackening of

* the nuts suggests that the nutritional trials may

 ' 8)

be run for a period of at least three years.

The nutrient levels of soil and plant tissues
under healthy and diseased conditions may be
collected mainly to ascertain ‘whether there is
any accumulation or insufficiency of any of

‘the nutrients causing nutritional imbalances

. in -the tissues and if this is correlated with
- blackening of Kernels. The nutrients may in-

©)

clude macro and micro elements, organic and
amino acid content of leaves and also oxida-
tive enzyme activity.

Soil management trials may bc laid out by
opening drainage channels, raising soil levels
for increasing the zone of root activity, incor-

porating sand and adoptmg other cultural
practices to improve soil aeration ete.- - e

by sap. inoculation *

‘his stud:es,

New YLD of Karnataka.-~—~The Committeee felt that
the disease which occurs in  Ganjigudige - (Koppa .
Taluk) was identical to that occurring in Kerala and .
that the malady of Sagar was entirely dlﬁerent The
Committee recommended that— " '

7 1), In view ‘of the Suctess achieved inithe tontrol -
of the malady in Sagar area by application of micro- .
nutrients in combination with N.P,K and €a in the
early ‘and middle stages of the malady, it may be
worthwhile following up these studles to confirm the
éfficiency of this treatment.

(2) At Ganjigudige, investigations mlght be taken
up on slmﬁar lines as recommended for K’érala State.

1V. Dr, Franggs 0. Holynes (Rockfeller University,

.-New York USA) —Dr. Holmes who came to the then

Central Coconut Research Station - (CCRS) Kayan-
gulam, under an EAO ass1gnment made a field exa-
mination ‘of some’ affected areéas of Trivandrum dis-

trict in: November, 1964 followmg a request ‘made by

the -ICAC to thé Director, CCRS, Kayankulam. From
he -opined that the disease symptoms
are not suggestive 'of a virus infection but are likely
to béitoxic or deﬁaency symptoms involving Mn' or
Fe. He tproposed the followmg lines of'i mvest:gauons

(l) Determmatlon of total soluble salts and pH
in the sap of healthy and diseased leaves.

(2) Analvms “of’ healthy aid dxseased leaves for
N " P,-K, ash, méisture;" mlcro-nutnents such
as ‘Mn, Fe, Na, Ca,Cu, Zn Mg, etc. < "

(3) Fohar applxcatlon of dlﬂerent concentratlons
: (0.05%,; 0.1%,; 0.25%; 0.5%; 1.0%; 2.59% and
* 5.0%) of FeSo.: Half portions of the’ intact
. leaflets showing yellowing. may be dipped in
each of the solutions kept in proper: containers.
and watched for improvement -in'coléur. If
there is improvement, it may indicate iron de-
. ficiency brought:about by Mn toxicity:
(4) The zbove ‘test may also be done with MnSo,.
This will indicate Mn deﬁcuency resuItmg from
excessive iron.

(5) Application .of. mdlyldual mlcronutnents and"
. combinations without Mn and Fe'to soil in a
 regular, expenmcnt :

(6) A systemic study of soxl pH in aréas where the
diseas¢ appears and find :out the Correlatlon of
. the incidence of disease with ‘soil pH.-

(7) Application: of lime’ alone to cetrect acidity.

" (8) Application oti'vennitﬁliié'alone and ‘in com-
e bmatmn w:th Yime; am} '

T



) (9) Apphcatxon of fresh earth brought from dise-
ase-free areas to affected palms which are in
the initial stages of the disease.

L V Dr. B. Weischer (Institute for Nematode Re-
search, University of Munster, West Germany.—Bet-
een 22 October 1966 to 2 February 1967, Dr. Weis-
er visited Anad, Kurupuzha, Nanniyode and Palode
fiareas under an FAO asslgnmeht He examined the
i nematode fauna of the arecanut soil samples collected
E from the above areas and found seven plant parasitic
. genera of nematodes—Meloidogyne, Rotylenchulus,
,.«Hoplolatmus Pratylenchus, Helicotylenchus, Tylen-
. chorhynchus and Xiphinema in them. ‘He however
und, neither:their presence nor their population
nsity was correlated to the’incidence of the disease.

les, he recommended that intensive studies were

nematodes of the rhxzosphere of arecanut may
_be undertaken.

(2) The “host-parasite.- relauonshlp between - the
: arecanut and nematodes may be studied.

"(3) The possible role of plant ‘parasitic . nema-
todes in the yellow disease may be determined.

VI, Dr. SP Raychaudhurz (Head, Division of
ycology and Plant Pathology, IARI, New Delhi): —
~_ychaudhun examined the leaf extracts of diseased
ecanuts during the year 1966. He was not able
_detect any viruslike particles. He opined that
me more materials should be examined for con-
rmation - of the results. -
e followmg expenments

involved; and

{2) Studies to see if the malady is caused ‘by any
1, . ..deficiency.

VII Special discussions: 1. During 2627 August
74, a special meeting was held at the Central

Eby Dr. D. R. Bhumbla (Deputy Director General,
FICAR, New Delhi) and Dr. K. Ramakrishnan (Dean,
EUniversity of "Agricultural Sciences, Bangalore, Kar-
ataka). The following outside scientists participa-
d' in the deliberations in addition to those of
LCPCRI. Dr. C. H. ershnamurthy (Assistant Direc-
btor  General-cum- -Project Director (Dry Farmlng)
C.AR Rajendranagar, Hyderabad, AP),

Bhat (Emerxtus Scxentlst Department of Mlcro-

nce he had;;examined only small number of sam-

ecessary to determine the role of nematodes. He
ade the following suggestions; —
(l) A comprehensive survey: of plant parasmc“

He ,suggested to initiate

(I) Transmission studies to see lf any v1ruses are

Plantation Crops Research Institute (CPCRI)-Regio-
al Station, Kayangulam. The sessions were chaired -

biology, Kasturba Medical College, Manipal), Dr.
A. S. Summanwar (Virus Pathologist, IARI, New
Delhi), Dr. K. K. Krishnamurthy (Professor of Soil
Chemistry, Tamil Nadu Agricutural  University,
Coimbatore, Tamil Nadu), and Dr. J. Samraj (Princi-
pal) and N. S. Money (Vice-Principal) of Agricultural
College, Kerala Agricultural University, Trivandrum, -
Kerala, Mr. Jacob P. John (Additional Director,
Department of Agriculture, Kerala) and -Mr. E.
Velappan (Deputy Director, Directorate of Arecanut
& Spices Development, Calicut, Kerala). The group
identified the following areas as requiring intensi- -
fication of efforts: ‘

A. Pathological and Nema‘to.‘logical Studies:

(1) Any injury or infection by fungi at leaf
~ base or root that is seasonal has to be assessed;

(2) Check if, periodicity of intensity of root rot
‘could, be correlated with seasonal change in
’yellowing;

" (8) More intensive work to determine the mvolve-
- ment of a fungus in root rot; ‘

(4) Study the effect of soil fungicides like PCNB,
Vitavax, Benlate, Furadon, Vapam, Dexon:
and copper ox5chlor1des as soil treatments

agamst root rot;
(5) Phase contrast mlcroscopy for spirochaetes, V

By Survey of nematode population -in - dlseased
areas.

B. Mzcrobzologzcal and Biochemical Studies:

(1) Examine identical sets of roots from healthy
“and diseased palms for bacterial streaming
‘movement. The dominant organisms may
be isolated and identified;

(2) Check for the presence of mycoplasma;

(3) Study the levels of polyphenols in the healthy =
""" and diseased arecanut palms; - ,

(4) Study bxochemlcal /mlcroblologlcal aspects of
. blackened arecanuts;

‘ (5), Initiate intercropping programmes and make
microbiological studies. i
C. Nut'ritional Studies:

(1) A pot culture experlment may . be laid out
using soil rich in alumina (Palode soil) and
“‘pH ‘raised to diffettnt levels by application’ of



lime to study its effect on growth of palms
and availability of nutrients.

(2) No experiment need be conducted with
graded doses of phosphorus, application since
the leaf analysis data have shown that the
phosphorus content of leaf was above normal
with 0.21-0.34%.

(3) The pot culture experiment plapned to study
the effect of water logging may be deferred.

- (4) A survey of the disease affected areas may be
magle and the data procossed as was dome for
the coconut root (wilt) disease. '

(5) The following exploratory trials may also be
taken up:i—

(a) Determine the' biologically active Zn in
the standard arecanut leaf.
(b). Trials may be taken up to increase leaf

nitrogen through foliar spray or split ap- .

plication of fertilizers to soil.

2. Another special meeting was at CPCRI Regio-
nal Station, Kayangulam on 89 December 1975. It
was chaired by Dr. HC Govindu (Senior Professor
and Head, Department of Plant Pathology, Univer-

sity of Agricultural Sciences, Bangalore, Karnataka).

Besigles the- scientists of CPCRI, the following out-
side scientists participated in the deliberations: Dr.
AR Seshadri, (Head of the Division of Nematoloyg,
IARI, New Delhi), Dr. K. S. Krishna Sastry (Profes-
sor of Crop Physiology, University of Agricultural
Scientes, Bangalore, Karnataka), Dr. N. N. Prasad
(Head of the department of Microbiology and Plant
Pathology, Annamalai University, Tamil Nadu)
and Dr. DE Etheridge (Forest Pathologist, Cana-
dian Dcp.artmen,t of Agriculture).

A. Pathological and Nematological studies:

(1) For determining the involvement of fungus
ip root rot and its relationship. with the
disease, 30 palms from Koppa, 20 from
Sullia, and 50 each from Palode and Vittal
may be sampled in February, May, July,
and October at the rate of 5-¥2 trees ¢ach time
from each locality.

(2) The root samples col;l.ectqé i Octeber may:

be examined for nematode infestation also.

(3) The nematode R. similis may be inchuded as
inoculym along with the two fun_gj in the
funga_l inogulation trials at Vittal.

' '(4). The symptomatolegy of .the diseasg a¢ Koppa
may be studied in detail.
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The following:
lines. of investigations were proposed. by them: —

(5) Studies on periodicity and intensity of root;
rot with seasonal changes in yellowing. may;
be continued round the year. It may be;
desirable to fix certain trees at Koppa also-and
observe them periodically as is -being done»

at Palode.
(6) The fickd trials at Palode on nematodes may beg
continuet. 3

.....

{7y The histopathological studies may be closcd}
as the data obtained have not indicated any®
relationship between the disease and anaur1
mical abnermalities.

. ]

B. Microbiological and chhemical studies: » ‘

(1) Root samples collected in October from dlsease

affected -areas of Palode, Koppa, and Sulha

and from healthy ‘areas of Vittal may bm
studied for association of bacteria.

(2) Biochemical/Microbiological ~examination of
blackened arecanuts may be made.

(3) An intercropping programme may be started
at Palode immediately and related microbio-
- logical studies may be taken wup.

C. Nu,trztwnal studies:

(l) The present field experiment at Sullia and
sand culture experiment at Vittal may be ¢on-:
‘tinued. 'Fissue and soil _samples may be
collected in February, May, ]‘uly and ©ctober’
and aﬂalysed for various major and minor
clements. ‘The soil samples collected may-
- also be studied for the presence of patho—

_ gens.

New field experiments may be laid oue a,t’

Koppa and Palode at low and hlgh elevations.

with the following four treatments:- (a) lime

alone at 1 lime requirement, (b) phosphorus
alone: at phosphorus fixing eapacity, (c) lime

and phosphorus together as abeve, and (d):

local Rractices. Each treatmgnt will consist:

of 15 seedlings. The soils and leaves may.

‘be sampled and analysed as for experiment;

- {1y above. Pathogenic studies may also be

taken up as indicated above.

@

(3). An experiment may be laid out at Vittal m,"
glasshouse to separate out the effect of p,atho«

. .genic factors from nutritional facters using;
soil from affected arezs, One set of study%;

- will b_e_ carried out with stenllzed,soxl- and

* the other set with unsterilized soil. Th.g

- soil. will be corrected for acidity and . phos;
-phorus as. in. (2) above. . 'Fhe moistuse in
the soil will be fixed at (a) half field capaaty,zg




(b) 1 field capacity; and (c) saturation. Each
treatment should have four seedlings.

(4) Soil samples in low lying areas may be sam-
pled during rainy season preferably at week-
ly intervals and analysed to see if variations

occur in nutrient levels consequent on rain-.
fall. ‘

The “effect of foliar application of diammo-
nium phosphate may be taken up to deter-
mine the uptake of P,O; by leaves. A simi-
lar foliar-application trial will be taken up to
study the uptake of manganese  also since
-analysis of the leaf had shown a disturbed
iron-manganese ratio.

®

E 3. Recently a special meeting was held at CPCRI
pRegional Station, Kayangulam on 25 August 1976,
It was chaired by Prof. K. K. Nanda (Prof. of Plant
t Physiology, Punjab University, Chandigarh) and
‘Prof. H. C. Govindu (Senior Prof. and Head, De-
fpartment of Plant Pathology, University of Agri-
geuftural - Sciences, Bangalore; Karnataka). The
 following scientists were present besides those of
ECPCRI. - Dr. 87 K. Sinha (Senior Plant Physiologist,
FIARI, New Delhi), Prof. K. S. Krishna Sastry (Prof.
of Crop Physiology iv, of Agricultural Sciences,
A +Karnataka),  Dr. C. G. Shaw (UNDP
UAS Bangalore, Karnataka), Dr. R. C.
b Yaraguntiah (Senior Scientific Officer, Mudigere,
¢Karnataka), Dr. V. V. Sulladmath (Assistant Plant
ithologist, Regional Coconut Research Station,
rpataka), Dr. T. Jaganathan (Assistant
Loconut Wilt Disease Scheme,
: ), and Shri K. P. Vijayan
Ej(]r. Physiolegist, €oconut Research. Station Vepan-
ESkul:m;, Tamil Nadt)). The group proposed that—

(1) The following experiments
progress will be continued:

which are in

- (a) The sand culture experiment at Vittal to
: study-the-effect of aluminium toxicity.

(b) The field experiment at Sullia to study the
effect of drainage and average management.

- (c) The field experiment at Peechi to study the
: effect of soil fungicides on root rot.

() Foiiar Spraying experiments at Palode to
2 study the uptake of N.-P and K and Mn,

. (¢) The field experiment at Palode to study the
3 effect of nematicides on diseased palins.

. (©) The pot culture studies at Palode to assess the
~effect of nemiaticides on- the development of
~ disease in seedlings. '
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- (8 Inoculation experiments at Vittal on seedlings

' to study the role of fungi (Colletotrichum sp.

and Acrimonium sp.) isolated from diseased
arecanut roots.

(h) Mixed fannir‘xg experiments at Palode with
fodder and dairy.

(2) The following expcriments approved earlier
will be taken up: ‘

(@) study the symptomatology of the disease in
Karnataka.

(b) Determine the role of fungi in the incidence
of the disease in Karnagaka. ‘

<) The glass house experiment at Vittal to eli-
g pe
minate the pathogens from nutritional factors.

(d) To determine the role of fungi in the inci-
dence of disease in Karnataka.

~ (e) Field experiments at Koppa, Sringeri, Sullia,
and Palode to study the ameliorating effect
of application of lime and phosphorus plus
package of practices on  disease develop-
ment. ‘ '

(f) Maintenance of observational plots in Srin- -
geri, Arsikere and Palode for management of
disease affected gardens.

(3) The
up: o )
(a) Analysis of growth and yield in relation to

disease appearance. The data already avail-
able will be processed.

(b) Physiology and Bio-chemistry of roots under

water-logged conditions: (i) Dehydrogenase.

(i) Ion uptake using excised roots. (iii) Re-

generating roots after pruning. o

- (©) Accumulation of
sphere.

following new experiments will be taken -

toxic substances in the rhizo-

(d) A sand culture experiment will be started to
study the Fe, Mn, Ca and Bo nutrition.

(¢) Examination of organometallic  enzymes in
leaf and root.

() A survey of diseased areas in Karnataka and
Kerala to assess the extent and severity of the

disease. , ‘
(8) To determine the role of virus and mycoplasma -
in the etiology. :

(h) To determine the role of bacteria in the
fctiology of the disease. ; :

(i) To determine the critical levels of impor-
tant major and micro-elements.



