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"'YELLOW LEAF DISEASE : NEMATOLOGICAL STUDIES
T "'P.K. Koshy, V. K. Snsamma and P, Sundararajua

(Central Plantation Crops Research Instatute, Regwnal Station, I(ayangulam 690 533, Kerata Stato Indza)

" ABSTRACT

In an extensive survey ‘conducted in Kerala and
;Ka.mataka States plant parasitic nematodes belong-
.. ing ‘to 22 genéra have been isolated and identified

- from the root zone of arecanut. R. similis on ino-

- culation produced lesions, rotting and black tip of

_roots. Possibility of R. similis as an aggravator in’

"the disease complex is brought out. Recorded wide
spread occurrence of R. similis in all soil types in
Kerala and Karnataka States. Intercultivation of
* banana in arecanut gardens favours the multiplica-
- tion of R. similis. Chances for recovery of R. simi-
¢ lis from soil samples around roots harbouring them
7 have been found - to- be less than 50 per cent.
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‘INTRO‘DUCI‘IONr ‘

> Nair (1964) was the first to report the presence of
;T‘.'nematodes in association with arecanut. He obser-
- ved Meloidogyne jevanica, Helicotylenchus sp. and
Tylenchorhynchus sp. from the root zone of yellow
~ leaf -disease affected palms of Palode.
(1967 - recorded seven, genmera of - plant parasitic
nematodes . from .a_few- soil samples_collected from

:- He did not correlate the population of any one of
" these with the incidence of the disease.
. _he suggested intensive studies-to determine this.
. Kuymar ¢t al (1971) recorded the presence of Hemi-
mf‘onemdz’aes gaddz. Hemicriconemoides spp., Pra-
5 tvlenchus coffeae, Radopholus similis and Tylen-
chorhynchus spp., from soil samples collected from
i~ around roots of arecanut in the coffee tracts of South
Indla

MATERIALS AND METHODS

‘During September—November, 1974 an extensive

survey of arécanut areas of ‘Kerala and Karnataka

. States ‘were carried out in mostly disease affected
. gegions... The purpose of the survey was to find out
the influence of elevation. soil types, and water log-

: ging on the incidence of the -disease. Samphng was
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‘60 and 350 mesh sieves.

"Weischer-

the root zone of healthv and disease affected palms. -

However,

confined to the feeder root zone of the palms, vu,
50—100 cm from the bole of the palm to a depth of
10—50 cm. From every location soil and root sam-
ples were collected. Fifty grams each of root sam-
ples were washed, cut into 2.5 cm bits, sliced longi-
tudinally and left in petriplates containing 150 ml. of
tap water for 72 hr in the laboratory (25—27°C).
The nematodes were extracted after passing through
For analysis  of 250 g
each of soil samples, Cobb’s sieving and sifting
methiod followed by modified Baermann’s funnel-
method (Christie and Perry, 1951) were used. The
population ' of different plant parasitic forms and
also the saprophyles were recorded from both soil -
and root samples. . e . PR
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The samples were collected from the entire::_ ion
and sent by post and parcel services to CPCRE; "
Kayangulam by CPCRI Centres at. Vittal and Palode.”

This resulted in much variation in days between

collection and extraction of nematodes from 545
days for samples received from Karnataka. ‘There-

fore the populauon recorded may not be the true

picture existed in a few samples. = Fourteen soil
samples were not processed as they got dried up in
transit.

RESULTS AND DiscussioN

Samples were collected from 148 locations in-
Kerala and 70 locations from Karnataka States.
Plant parasitic nematodés belonging to 22 genera
were isolated from the root zone of healthy and
disease affected palms (Table I). Of these, Rado-

- pholus similis was obtained from 111 out’of 218

root samples. Meloidogyne sp. was obtained from-

" 33 soil samples but toot galls were not observed in

these samples and larvae were ‘also’ not extracted
from roots. The list of other nematode species iso-
lated and the number of samples from which they
were recovered are given in Table I.  Except for
R. similis the occurrence: of nematodes belonging to
other genera in small numbers in samples collected -
from the root zone of both healthy and d:s‘emdi




palms may not be of any significance. They may
probably be feeding on other herbaceous weeds
growing in the root zone.

 The occurrence of R. similis in relation to the

health of the palm (Table II) do not show any
correlation between the presence of R. similis and
the disease. The possibility, however, exists that
in areas where R. similis is present, théy may be
acting as aggravators by contributing to root decay.
Another observation was the increase in population
of R. similis in gardens intercultivated with banana.

" 'When the data on the presence of R. similis vis-a-
vis the soil type (Table III) was analysed, R. similis
was seen to occur more in sandy loam than in late-
rite.: Also the low lying sandy loam areas yielded

more ‘R. similis as compared to elevated areas. This -

iay bé due to the availability of better soil mois-
ture conditions in low lying. areas. However, the
position was just the reverse in laterite soil. ‘

Another observation was that irrespective of the
“soil type, water table, health of the palm, area in-
volved, moisture condition of the soil etc., only less

than 509, of soil samples collected from around root -

sainples which yielded R. similis yielded them. This
- would indicate the advantage of collecting root sam-
ples to soil samples in a survey for R. similis.

"A study of the distribution of R. similis in the
survey areas (Table IV) shows that it is present in all
places except Belthangadi tehsil of South Kanara
District. '

Since many of the root samples which yielded
R. similis showed typical lesions root rotting and
blackening of root tips, R. Similis population from
yellow leaf affected palms at Palode was extracted
and inoculated on to healthy arecanut seedlings
grown in sterile soil in pots @ 50 nematodes per
100 g of soil to study their role in the production
of lesions. After two months the roots of these plants
_ exhibited typical orange coloured, elongate, cortical
lesions separate from one another on young, while
fleshy roots. These lesions later coaleased and caused
extensive rotting. Root tips infested by these nema-
todes -exhibited rotting and blackening. The ino-
culated plants also showed reduced vigour, height
(449) girth (37%) and number of leaves (43%) as
compéred to the uninoculated plants two years after
inoculation. These studies ‘are continuing.

There are also two field experiments using nema-
ticides viz. fensulfothion. Aldicarb, DBCP, DD and
neem oil cake on the control of R. similis in disease
affected palms to find out the role of R. similis, if
any, in the incidence of yellow leaf.
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TABLB fI‘

Shawmg gemra of* plant pam.ntw nematodes* z&olated from tfw rooi zone qf amanut palm : V"V‘ .

14

Sl E * ’ Total Samplcs S Blseased : Healthy Popula- Water Table
No. _ Genera observed - ’ ol et o S

' toh X it i
Soil roots - Iniual dedle Advan- Advan- Healthy ceeding’’ ‘Above © .
i : ced ced ] 500 50 cm

: U R e . * healthy Nos.
u ) Total - *204 *218 *87 ¥ ... *2 *86 *38

—
.

Tylenchus . . . . . '3 . U . 1 2 a 9
2. Diglmckus . . . . . 1 .. 1 |
8t Psilenckus . . . . . 1 . ,
‘4. Tylenchorhymchus . . . . 22 .. 8 . .. 9 5 12 4
5. Meloidogyne . . . . . 33 .. 12 1 .. 18 2

6. }'[ap(olainus . . . . 18 . | 7 4 . .. 11 . PR TR 3
, 7. Scutellonema . - . 1 : e 1
C B Hiioplenchus . .. . - 12 T 3 2 53 15 2. 4 g
: 9. Dolickedorus . .- . ., . 7 . 4 o 3 . . 2 | 3
. Pratv!enckus e e e 4 it aega - o2 :
; \Radophots;uﬁuﬁﬂkants) L e e ML B T 7 S 16

Do oil) w52 e BT el gy g 7 g

thyimclmlu.r remformzs . L ". 97 T 3 x?{?" N 5 (é 42 15 6 31
Cﬂmnempzdcs ST . . -~ 22, . p/ a8 gt 1, ‘ 11 2 - 6

X Hcmwncommmdu N . . . »67\ ' 30 ’2 T g 29 4 L 23! 13

C“’”“" R 5 .. 17 3 1 18 6 ..o 1 4
‘Paralylenchu}' " ” L 7 i _ 3 ] Y. 5 2 1 : ;0 .
Xiphinema . . . . . . 25 S & 101 g g

Losgidorus~ . . . o 6 2 o . 4 .. . 1

Pafizlangidor‘r;s . . . . . 1 - | R . . DU it
. Trichodorus - . E ., . 1 o b

Aphelenchus R R ‘4 . e e 1

B
LT

Aphelenchoides . . . . 6 . 3 o 3 3 . L
R R L T T T AT S

Saprophytes . . .. e 187.. . 78 5 =2 81 21 54 ;.59 33,

*Number ' of sampled ‘under'hich category. - i a o - T
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Populatmn of R. similis i%. r«latwn £ Iwalth of the: am:anut palm

Hcaith of the plant © . TotalNo. - . TotalNo, . - . " Bapana as mtercmp “
_ of root R. similis . - ofseil R. similis PR AESEY
‘samples ~ Population inroots  samples Population insoil :

N’l’lr;\b; _;erc_eh—t.—:“ i 7 —Numbcr percent ) Number percent

I Healthy. . . . .. . 3 28 76 24 2. 8 24 63

: (m healthy ttact) : o ' :

"9. Apparently healthy . . . . 86 - 42 49 90 23 26 2% 30
_ (in diseased tract) A ) A ,
3. Diseased: . . - . - 87 40 4 . 83 27 33 . 28 - %

. Initial Stage ’ . '

4 Diseased : . . . 5 oot . 5 N .. .. R

) Middle Stagc : : . : AR

S B :Dlsﬁaﬁﬁd 2 1 50 2. .

Advanced Stagc
Taste IIT
Occurrence of R. similis in different soil types |
R. similis population in ’ Water Table
: . - Total —— .-g———-—In'iga; Non- e g, —-Panatia .
Soil Type root ROOTS SOIL - ted irriga~ »above Below as Inter- -
sample - - : ted 50 cm 50 cm crop -
Number percent Number -percent R . fs
s ) ] N . . " - . R LY :
~Laterite - . : . . . 83 - 31 37 19 20 10 73 . 83. - 11 '
X -elevated : . . e '
9. Laterite . . . . 06 58 54 24 23 81 75 6 4 @
- lowslying . T . o
Redloam. . . .« 2 2 100 .. . ro1 2 . g
elevated ’ ' : '

M 4, -Sandy loam . .. . 11 6 55 9 13‘ 8 3 s ‘g 9

© 5. Sandyloam . . S 10 10 100 5 50 5 5 9 R
;lcVa ) ) - :

'lffés;r Red sandy loam - . 2 1 50 2 2 9
low-lying ‘ : ‘ = .
'Redsandyloam . - . 2 1 50 .. . 11 2 .. 2
elevated . - : o -

g Bheksll . .. <22 M0, 2 100 2 .0 .2 et
TOTAL : . w8 1l 3 -5 2 58 160 163 .85 .97
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Dzstrzbutwn of R sxmlhq in Kerala ana Kamataka State.;
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R. szmzlu popﬁi‘atxon
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ROOTS

SEAT AT .{f;\ 0N = ” - g
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. ,'\ 1 g ‘ :;.3\';‘,‘- 7&13 P N 40 5 .6 7 :

Sl ey Pptroerp oviees o0 e BN
vilvk - TrivandrumiDistrict.w ticst S

R i3, “Tﬂ\‘aﬁdmmi»»f-{ H ,'.—:;,.;',A' §
fa Nedumangad AT e

J;U

3 Neyyattmkara RO
‘g Chlraymkee;zh G )

B el bé To'r.u. B AT TS

11, Quilén Dz'strict

TorAL

’HI ~All’xp/zcy District’ . .*
,.GRANDTOTAL

1. Bantwal .-

2. Sullia v

3. Puthur - S E

© 4. Behhangady L L 4 Tt o .

¥ Karkala . LU o0 g T S 1 A
Torar . Co47) uioo 8% i ol 6T

FE © AR TN ’ R

RIS IR ST EEEE ¥ T Y B R
nF é/mmafgazm Dtdmt e S w mabe

Lo T T

3. Ko , Cenic o T8 e

4‘ $rmgcr| . . L o ( % B A LIVURTEA-ANNNTETTRY. |, N gt

5. Kadur . . . .. o2 o opiamoqepe vt Tgn

e e e o A e o e e e ey

R X R R LI 28 . 17
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