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EFFECT OF HELICOTYLENCHUS DIHYSTERA (COBB) SHER ON
GROWTH OF COCOA SEEDLINGS
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RINGKASAN

Suntik:n dengan 2,U00, 3,500 dan.l,200 Helicotylenchus dihv-stera tidak mengurangkan anak benih

koko jenis Upper Amazon selepas empat bulan setengah dalam perkara-perkara yang ber ikut :

t imbangan-kenng daun, batang dan akar.  jumlah t imbangan-ker ing,  jumlah daun dan t inggi  pokok.

Populasi  nematod dalam tanah diakhir  percubaan lebih t inggi  dar ipada populasi  vang biasa di jumpai

dalam tanaman-tanaman koko di  ladang.

INTRODUCTION

The spiral nematode. Helicotylenchus
dihy'stera is wideh' distributed geograp-
hical ly ,  being present  in  ternperate as u 'e l l  as
t r c l p i ca l  coun t r i es .  Th i s  spec ies  i s  an  cc t ( ) -
and semi-endoparasi te of  p lant  roots and has
a wide host  range inc luding \egetables,  f ru i t
t r e  es .  o rnan ren ta l s  u l rd  f o res t  t r ccs  (S IDDIOI .

1972).  In  Peninsular  Mala_" 's ia.  th is
nematode is  commonlv found on cocoa
( ' fheobromu (u(uo L.  )  (YtJEN. 1919)
Likewise, Heliuttylencftrrs is among other
genera of nematodes reported to be common
on cocoa in Merico (Bel-trlosr. 1977) and
India (SoseMMA, . , / .  a / . ,  1980),  though l i t t le
is known of its effect on the host
(WHtreneeD, 1969).  Eight  species of  the
spi ra l  nerratodc har  c  t rccn ic lent i f icc l  in
Malaysia, H. dih .v.stera being the most
common. havine been recorded on 30 host
plants (WINoro, 1915). Hou,ever, the
economic importance of this species on
Iocal l 'u-groun cocoa is  unknr tu 'n.  This  s tuc l r
was conducted to observe the short-term
effects of this nematode on the growth of
cocoa seedlings.

MATERIALS AND METHODS

H. dihystera was obtained from an
abandoned cocoa field at MARDI Station,
Serdang and subsequenth cul tured ancl
maintained on brinjal (Solanum melongena
L.)  var iety  Hi tam Bulat .  The cocoa var iety

used in th is  s tudy was Upper Amazon.  To
minimise var iat ion,  a l l  p lants used in the
exper iment  were ra ised f rom seeds selected
from the same pod and grown in a 7:3:2 soi l
mixture of  loam, peat  and sand,  s ter i l ized
u i th  meth)  l  bromide.  The seeds \ \ 'ere
germinatecl  in  a propagat ion bed and
tnrnsplantcc l  a f i r r tn i t lh t  la tcr .  c tne p lant  to  a
-5-hole c la\  pot  hold ing 10 l i t res of  s ter i l ized
soi l .  Tw o u ceks af ter  t ransplant in_q.  the
seedl ings uere inoculated u ' i th  suspensions
t t f  adul t  ancl  larval  s tages as fo l lous:  A :  Ncr
nernatodes (contro l ) .  B -  lS(X) nematodcs.
C :  3,5(X)  nenratodes.  D :  -1200 nematodes

; ler  p lant .  This  r . r .as equivalent  to  0.  28.  3-5
ancl  J l  nernatodes per  100 ml  soi l  per  p lant
rcspect i r  e l r  .  In  c()coa p lantat ions.  H.
d ih_t 's taru is  commonlv found in populat ions
of  about  30 ncnratoc lcs per  l (X)  r l l  so i l
(YLIEN. 1979).  Each t reatment  \ \ ' i ls
rcpl icated 5 t imes.  Inoculat ion rvas ef fectcd
br  pour ing a suspension of  nematodes into a
t t 'ough r - iug i r r  thc '  so i l  ar t luncl  the stcnt-basc.
The p lants \ \ 'c re arranged in a complete ly
rando rn i scd  b lock  dcs i cn  i n  u  p lan t -housc
anc l  \ \ a te red  tu i ce  da i l r  r n  t hc  morn ing  anc l
af te rnoon.

The investigation was concluded :1r':

months la ter .  At  the end of  the exper iment ,
the height  and leaf  number of  each p lant
were recorded after which the plant was
carefully uprooted. Estimates of the
nematode population in the soil were made
bl '  thoroughl l '  mix ing the soi l  in  each pot  anc
obtaining two 100 ml composite soil samples.

"Crop Protect ion Branch,  MARDI,  Serdang.
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Population counts were made after
extracting the nematodes from the soil by the
Decanting-Sieving method originated by
Conn (1918).  Each p lant  was cut  up in to i ts
component roots, stem and leaves. The stem
and leaves were then oven-dried at 100'C for
36 hours. The roots of each plant (except the
main tap root) were washed clean of soil and
cut into 1 cm lengths, then thoroughly mixed
and a 5 gm composite sample obtained.
Recovery of nematodes from the roots was
by the Maceration-Filtration technique
(Sreunntwc, 1964). Each 5 gm batch of
roots after nematode extraction was mixed
together with its respective remaining bulk of
roots and placed in the oven for drying at
100"C for 36 houn. The oven-dry weights of
the individual lots of leaves, stems and roots
were subsequently recorded.

RESULTS AND DISCUSSION

Results in Table 1 show no significant
differences between treatment means in the
dry weight of leaves, stem and roots, tota
dry weight, leaf number and plant height.
Treatments C and D show significantly
higher population counts in soil and roots
than treatment B which had the lowest init ial
inoculum level of 2800 nematodes (Table 2).

However. no significant differences in
the same variables are seen between
treatments C and D which had the higher
inoculum levels of 3500 and 4200 nematodes.
The final soil-population counts for all
inoculated plants in treatments B, C and D
are respect ive ly ,  3.4,  6.9 and 5.1 t imes h igher
than the init ial numbers introduced, and are
also respect ive ly  3.2,  8 and L2 t imes h igher
than the populations of 30 per 100 ml spiral
nematodes of ten recorded in local  cocoa
plantat ions.

The overall results indicate that the
Upper Amazon variety of cocoa mav be
tolerant to H. dihystera atthe young seedling
stage. This study contrasts with the findings
of CalrpElo and Galr-r (1980) who found
that  an in i t ia l  inoculum level  of  1000
nematodes per plant caused a significant
decrease in dry root weight of cocoa seed-
l i ngs  ( ra r i e t v  Ca tongo ) .  I t  i s  poss ib l c  t hu t
different levels of tolerance are erhibited bv
different cocoa varieties to infection br H.
dihystera. The effects of parasitization br H.
d ihyster t t  have becn lound to \  ar \  \ \  i th  t l rc
host plant. BRRx-eR, et. al., (1919) reported
that  th is  nematode species enhanced the
growth of dwarf yaupon holl ies. u. hile
BpnNRRn and Hussnr" .  (1979\  found that
yields of Coker 201 cotton were not affectecl

TABLE 1: EFFECT OF NEMATODE INOCULUM LEVELS ON GROWTH PARAMETI:RS
OF COCOA SEEDLINGS (VARIETY UPPER AMAZON)

Treatment means
F  v a l u e  ( L l f  3 .  |  :  )

Dry wt. of leaves (gm)

Dry wt. of stem (gm)

Dry wt. of roots (gm)

Total dry wt. (gm)

kaf  number

Plant height (cm)

12..3

6 .1

6 . 5

2 5 . 5

J L

5 8 . 7

1  1 . 3

5 . 3

5 . 1

1 - L . J

2 7

52.6

12.1

6 . 1

o . J

25.1

2 l

5  5 . 2

12.1

5 . 5

6 .1

24.9

29

54.3

0 . 1  I  N S

0 . 5 5  N S

0 .19  NS

0 . 1 9  N S

0.e4 NS

0 .25  NS

A :
B :
C :
D :
NS:

no nematodes
2800 nematodes
3500 nematodes
4200 nematodes
not significant
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TABLE 2; DIFFERENCES IN NEMATODE COUNTS IN SOIL AND ROOTS BETWEEN
TREATMENT MEANS OF INOCULATED COCOA SEEDLINGS

Nematode no. /100 ml  soi l Nematode no. /5gm roots

Treatment means

C (3500 nematodes)

D (4200 nematodes)

B (2800 nematodes)

A ( 0 nematodes)

F value (df 2,23)

S .E .  x

LSD (0.0s)

rsD (0.0r)

240.5

2 1 6 . 5

9  5 .0

o " -
4.63*

5 1  . 2 8

I  0 6 . 1  0

143.94

\ \ 7 . 5

94.5

41 .0

0

9 . 8 7 *  x

1 6 . 1 8

33.48

45.42.

+signi f icant  at  P<0.05
* *s i gn i t i can t  a t  P<0 .01
l , igurers jo ined by bar are not  s igni f icant ly  d i f ferent

b1' this nematode. The results of the present
studl- show that H. dih.v-stera does not
depress growth of Upper Amazon cocoa
seedlin-qs at the population densities tested
rv i th in a per iod of  4rr :  months.  This is  the
duration for which seedlings in polybags are
usual lv  kept  in  the nursery (ANoN. 1978;
PHANG. 1972). The reason fbr the apparent
non-effect of H. dihvstera on cocoa in this
exper iment  may be that  e i ther  the nematode
population levels tested r"'ere below the
threshold level  of  damage for  the Upper
Amazon 

"  
ar ie tv  or  that  the cul t ivar  is
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SUMMARY
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