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POPULATION BEHAVIOUR OF RADOPHOLUS SIMILIS IN ROOTS
OF BLACK PEPPER (PIPER NIGRUM L.) IN KERALA, INDIA*

' C. MOHANDAS and K. V. RAMANA

National Rescarch Centre for Spices, Calicut-673012, Kerala

Abstract : The population of R. similis teached maximum in the month of
September/October and minimum in the month of April/May, and detectable-
throughout the year. Black pepper was found to harbour more nematodes per
gram of root compared to citrus, banana, coconut or arecanut. Rainfall and
temperature influenced nematode population.
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Radopholus  similis  (Cobb,  1893)
Thorne, 1949 was first reported on
banana in India by Nair et al. (1966).
Since then the nematode has been report-
ed on a number of economically import-
ant crops viz., coconut, arecanut, ginger,
turmeric, black pepper, beteivine and
cardamom (Sundarajy et al., 1979)

 Ramana er al. (1986) reported widespread

occurrence of R. sinmtilis on black pepper
vines showing slow wilt in Kerala. Koshy

. & Sosamma (1978) studied the scasonal

variations of R, similis in coconut and

arécanut and inferred that there were

definite periods for the occurrence of
maximum and minimum population of
the nematode in a year, though the
nematede numbers varied in time and
space.{ Such variations in nematode

numbeis were also recorded in roots of

citrus (Ducharme & Suit,  1967) and

banana (Vilardebo, 1976) and were .

mostly attributed to edaphic factors and
physiology of the host (Koshy &
Sosamma, 1978; Jaramillo & Figueroa.
1976). Practically no information s
available on the population behaviour of
this nematode on black pepper. Such
information may be useful to work out
effective control measures and sampling
schedules.

MATERIALS AND METHODS

A block of 50 pepper vines infested
with R. similis at District Agricultural

Farm, Kuthali was sclected for the study.
Samples were collected monthly from
10 vines, selected at random for three
years. About 2-5 g of feeder roots from
a depth of 5-15 cm from each vine were
collected. The roots were washed free
of soil particles, cut into small bits. The
nematode numbers in one gram root

samples were estimated afier staining -

the roots in acid fuchsin lactophenol and
then blending. Rainfall (1983, 1984 and
1985) (Fig. 1) and soil temperature at 15
cm depth (1984 and 1985) were record-
ed daily (Table 1).- Correlation coefficients
were worked out between rainfall received
in a month and the population’ recorded
in the same and subsequent one to five
months. Similarly, number of rainy days
and soil temperature were correlated

with nematode population in the corres- .

ponding and subsequent months.

RESULTS AND DISCUSSION

The results are presented in Fig. 1.

and Table 1-2. The nematode numbers
varied from sample to sample and a few
root samples did not yield any nematode
even in the most favourable season.
Maximum number of R, similis recorded
was 3750 per gram of roots. However,
the average maximum population per
gram of roots was 712 in 1983, 985 in
1984 and 908 in 1985. Nematode numbers
per gram of roots variéed from 44 to 120
in coconut and from 60 to 75 in arecanut .
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Table 1, Average soj] temperature at 15 cm
depth in °C, ’
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TABLE 2. Correlation berween nemarode population at different months with rainfall,
: nigmber af rainy dapst and soil temperatire
Nematode population Averages
of corres-
In corres- 1 2 3 i 4 5 ponding
ponding month  months month  months = months month-
month after after after after after Ist and
" 2nd
menths
after
Rainfall —{).23 012 0.46%* 0.81%* - 0,55 0.35 0.17
No. of rainy days ~0).24 0.21 0.53%* . 0.79** 0.59%* 0.41* -
Soil temperature ~0.54  —0.50* —0.47* —0.32 - _ e 0.73%*

t 10 mm or more of rainfali considered as a rainy day for the purpose of the analysis.

* Significant at 5% level.
**  Significant at 1% level.

October (1983)/September (1984 and
1985). .

The occurrence of fowest and highest
nematode numbers during a  parti-
cular period appears to be influenced
by rainfall and its subsequent eltect on
soil moisture, soil temperature and root
regeneration of the host plant. Nematode
population started increasing with the
receipt of rain. During 1983 there was
no rain from January to March and.
maximum rainfall occurred in August.
Correspondingly nematode population
started increasing and reached the highest
level during Qctober. In 1984 and 1985,
the rainfall pattern was different in that .
there were isolated rains during January
to May and maximum rainfall was recei-
-ved in the month of June. This resulted
in advancing the .occurrence of the
population peak onre month ahead, i.c,,
in September (Fig. 1). The rainfall and
number of rainy days in a month was
significantly correlated with the popula-
tion density of R. sinilis during the
subsequent months, especially the third

and fourth months (Table 2).

Rainfall might bave an indirect effect
on the increase in the nematode numbers
by reducing the soil temperature and by

inducing the host plant to put forth new
roots which provide more feeding sites
for nematodes. Rainfall also increases
soil moisture which helps the nematodes -
to migrate from infested roots to healthy

roots. '

In summer months mojsture content
in the soil gradually declines while soil
temperature increase which adversely
eflfect the nematode (Jaramillo and
Figueroa, 1976), In the present study,
significant negative correlations between
the nematode population in a particular
month and soil temperature recorded
during that month which gradually-
decreased in the successive months were
observed, However, nematode numbers
at detectable Jevel were found in pepper
vines even during adverse conditions
unlike in coconut- and arecanut (Koshy
and Sosamma, 1978). This indicates

that black pepper is a -more favourable

host than coconut or arecanut.
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