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VARIETAL RESPONSE OF PEPPER TO INFESTATION BY THE
BURROWING NEMATODE, RADOPHOLUS SIMILIS

Nalini C. Gnanapragasam

(Tea Research lnsti_tute of Sri Lanka, Talawakele, Sri Lanka)

In order to assess appropfiate varieties of pepper that are resistant to the burrow-
ing nematode, Radopholus simjlis that could be intertropped with tea, |5 varieties of
pepper were screened against this speties of nematode. Amongst these, the variety PW
14 was totally immune to infestation and hente the most suited for intercropping with
tea. Six additional varieties intluding GK 49, KW 31, KW 33, MW 21, Panniyurand TG 7
showed promise for intercropping-in tea areas, as these supported only low populations
of R. similis. On the other hand the varieties KW 30, DM 7, H 8, IW5, Kuching,
MB 12, MN | and M W |8 were very susteptible and hence not suitable to be grown
in tea areas.

" INTRODUCTION

The burrowing nematode, Radopholus similis is known to attack a wide range of
hosts in the tropical and sub-tropical countries. It is also known to be a very des-
tructive pathogen of black Pepper (Piper nigrum) (Christie, 1957; Sher, Chunram and
Pholcharoen 1969; Venkitesan and Setty, 1977). In the island of Banka In Indonesia,
which was at one time one of the world's principal sources of pepper, this species
of nematode caused a disease commenly referred to as the ‘pepper yellows’, which
wiped off almost the whole plantation (20 out of 22 miliion trees) during the period
1930-1950 (Van der Vecht, 1950; Christie 1957, 1959; Thorne, 1961; Ichinohe, 1976).
In the states of Kerala and Karnataka in India R. similis is known to cause a disease
called a slow wilt of pepper, the symptoms of which are similar to that of ‘pepper
yellows’ (Venkitesan and Setty, 1977; Koshy, 1986). The yellow disease appears at
localised points affecting a few trees and thereafter spreads slowly throughout the
plantation. The leaves of the infested plants initially turn yellow followed by dieback
and defoliation. Large numbers of lesions occur on the roots which subsequently
cause discolouration of the root system (Christie, 1959; MacGowan, 1982).

Tea is known to be a good host for this pest (Zimmerman, 1899; Steiner
and Buhrer, 1933; Sivapalan, 1968). Since pepper is intercropped with tea in the mid-
elevation small holder tea areas, it became essentialto screen the various available
pepper varieties against this pest, in order to recommend appropriate resistant
varieties that could be intercropped with selected, tolerant tea clones to this nematode
species.
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MATERIALS AND METHODS

Three replicates each of I5 varieties of pepper plants (obtained through the
courtesy of the Department of Minor Export Crops), were transplanted into small
plastic pots (18.5 cm in diameter x 16.5 cm height) containing fumigated soil (fumigated
with Methyl bromide at the rate of 0.5 kg/2.83 cm?). The potted pepper plants were
then arranged in a randomised block design and maintained in the Glasshouse at the
Tea Research Institute sub-station at Hantane, Kandy. Two months after establish-
ment in the pots, each pepper plant was inoculated with Radopholus similis, at the rate
of 2000 nemas/plant and exposed to nematode infestation for a period of 7 months.
The nematode inoculum was obtained from mass-reared cultures maintained on carrot
discs.

At the end of the period of exposure, each plant was carefully removed from its
pot and after noting the condition of the entire root system, the roots were gently
washed to remove all soil particles and processed for nematode recovery by the
same technique adopted for tea roots (Hutchinson, 1962). The soil from the respec-
tive pot was mixed thoroughly and duplicate samples of 100 g each were processed
for nematode recovery by the method described by Sivapalan (1967).

RESULTS AND DISCUSSION

Estimation of both soil and root population of R. similis was used for rating the
performance of the individual varieties of pepper (Table |).

As seen from the Table, the variety PW 14 was found to be totally immune to
R. similis infestation. Except for this variety, all others showed varying degrees of
susceptibility. Amongst these GK 49, KW 31, KW 33, MW 21, Panniyur and TG 7
showed some degree of resistance, as the rate of population buildup (Pf/Pi) in these
was slow, compared to the buildup in the cther tested varieties. The variety
Panniyur was, however, reported to be susceptible to R. similis in Kerala, India (Ven-
kitesan and Setty, 1978; Sundararaju, Koshy and Sosamma, 1979).
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TABLE | — Mean number of nematode per gram root of pepper as well as mean number
of nematodes per 100 g soil

Variety of Nematodes/g root Nematodes/100 g soil ~ PfjPi**
pepper vn + | v

DM7 11.61 b* 7.98 ab 1.80
GK 49 5.84 ab 249 a 0.27
H8 1047 b 6.10 ab 2.02
W 5 9.76 ab 9.77 b 2.40
KW 30 25.48 ¢ 17.06 ¢ 3.17
KW 31 6.62 ab 4.52 ab 0.51
KW 33 5.92 ab 3.16 ab 0.44
Kuching 8.86 ab 9.92 be 2.50
MB 12 10.95 b 6.83 ab 1.27
MN | 10.74 b 5.22 ab L1l
MW (8 1185 b 6.11 ab 2.66
MW 2| 7.98 ab 5.56 ab 0.85
Panniyur 3.77 ab 1.82 a 0.10
PW 14 1.00 a 1.82 a 0.05
TG 7 8.87 ab 5.70 ab 0.65

* Mean followed by the same letter not significantly different from each
other - Duncan’s muitiple range test.
** Rate of buildup = ratio of final population (Pf) to initial population

(Pi).

The variety KW 30 was the most favoured one for the buildup of R. similis, as
this supported the largest population in both soil as well as in the roots, which
population levels were significantly higher than in any of the tested varieties. This
particular variety could henceforth serve as a standard check for any further screening
trials and should thus ba completely avoided in tea areas meant to be intercropped
with pepper.

The varieties DM 7, H 8, IW 5, Kuching, MB 12, MN |, MW 8 were also found
to be very susceptible and it is best to avoid using these as well, when intercropped
with tea.

All susceptible varieties (irrespective of the level of infestation) had pale leaves
and discoloured roots, the colour of which ranged from brown to black.

Amongst the tested varieties, PW [4 is the best suited for intercropping with
tea, in so far as nematode susceptibility is concerned. The other varieties including
GK 49, Panniyur, KW 31, KW 33, MW 2{ and TG7, which supported low popula-
tions and consequently rated as mild hosts may be intercropped with tea, provided
they are propagated in fumigated nematode free soil.
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Prior to.intercropping a tea area with pepper, itis desirable to sample the tea
field, to ascertain the possible presence of nematode infestation. If infested, it is
useful to treat planting hole of the pepper vines with an appropriate nematicide.
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