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ROLE OF PLANT PARASITIC NEMATODES IN THE SLOW WILT DISEASE. |
COMPLEX OF BLACK PEPPER (P/PER NIGRUA L) IN KERALA
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National Research Centre for Spices, Calicut-673 012, Kerala, India

Abstract @ High populations of Rudo
discase alTected vines (4 out ¢f 5) than in

pholus sintilis occurred more frequently in
healthy vines (i1 out of 5). High popula-

tions of Meloidogyne fncognita and  Trophotyirchiufus piperis occurred in equal
frequeney in healthy and  discased vines. 1 .rther, the discriminant . analysis
indicated that presence of R. simitis alone can influence overall ditferences between
healthy and diseased state of the vines, .-The results clearly indicated that g.

simiilis plays a major role in causing slow
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In recent years. slow wilt' diseuse of

black pepper (Piner nivrn Loy is rampant
I i b v

in many of the pepper growing tracts ot
Kerala, India and is one of e major
constraints in pepper production.  The
discase is characterised by the appoaiunee
of mild to severe foline vellowing, The
leaves occasionatly show tip burn symp-
toms and the root system of the aflected
vines shows root-knols  and virving
degrees of neerosis  and degeneration
(Nambiar & Sirma. 1977). Some of the
affected vines recover with the onset of
the monsoon,. but others lose vigour,
productivity and fnally succumb to the
discase. '

Many workers had attributed  the
disease to- infestarion by plant parasitic
nematodes and have reported that prima-
rily the root-knot nematode, Aeloidogyne
incognita and burrowing nematode,
are responsible” for
the “pepper  vellows' (Bridge. 1978;
Christic. 1959: Ichinohe, 1976; Mustika,
1978; Ting, 1975 and Venkitesan® &
Setty, 1977}, Trophotsienchulus piperis was

—_—

wilt disease in black pepper.

zlvo rcporicd on Dblack pepper from
Kerala (Mohandas ¢r af., 1985).

Meloidogyne incognita and Rudopholus
similis were belisved to be the primary
cuuse of ‘pepper yellows'. Butler (1906)
and D'Souza er al. (1970) reported the
association of roct-knot and burrowing
nematodes respectively with black pepper
in India. Van der Vecht (1950) and
Christic (1957) reported that R similis
wis responsible for the ‘pepper yellows'
and this nematode was attributed to the

deathyof millions of black pepper plants :

in Badka Islands of Indoncsia (Christie,
1959).~  Venkitesan &  Setty (1977) -
mentioned  R. simiflis  as the primary
incitant of slow wilt disease in Kerala,
Yellowing and gradual decline of pepper
vines in Brazil and Indonesia (Ichinohe,
1972, 1976) and in Malaysia (Ting, 1973)
was attributed to severc infestation by
rcot-knot nematodes. '

Hubert (1937).and Bridge (1978) were
of the view that R, similis was primarily
responsible for the disease but an associa-
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MATERIALS AND METIHIODS
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disease, when they occur jointly in roots
of healthy and discased o+ plants, the
population grades of three nematode
species were tabulated. for healthy and
discased samples. In all 177 and 1535 sets
of root samples from healthy and diseased
plants, tespectively, were considered for
anaiysis, Based on the *within group’
sum of squares and sum of products
matrix of population grades, a linear
discriminant function of the form :

Y o= 1y x; -F 123 = I3% where 1), 1

-and 13 were discriminant cocfiicients and
X1, X2, X3 were population grades of
R. similis, A incognita and T. piperis,
respectively, was evaluated. This function
was evajuated to help in diseriminating
“the roots of healthy plants from that of
diseased plants bised on observed levels
of populition gricdes of threc nematode
species, If i 1s the difierence in the mean
population grades between the roots of
healthy and discased plants for the fth
nematode species, then a dispersion para-
meter representing the overull difference
between roots  of healthy and  discased
plants can be evaluated as ;-

D2=3Zlidi wherei = I11to3 are
for the 3 nematode species. '

However, to test whether any single
nematede species alone was suflicient to
represent the overall difierence between
the slatus of healthy and diseased ptants,
D? was calculated for that particular
nematode species alone and a suitable
‘F-test” was made to test the hypothesis

“ based on the differenéein D? values (Rao,
1974).

RESULTS AND DISCUSSION

The frequency distribution pattern of
different population grades of R. similis,
M. incognita and T piperis in the roots of
healthy and diseased plants for, nine
districts is presented in Table 1.“" The

» heterogencity x2 values evaluated to study
the variation in the distribution frequency
of five population grades of R. similis in
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roots of healthy and discased plants were
significant for all the major pepper
growing districts  (Calicut,  Cannanore,
Kasarageod, ldukkiand Patlanamehitea)
except for Wynad district, indicating that
the distribution pattern of R. similis is
not thesame in healthy and diseased plants. -
However, the x* values {or Al incognita
and 7. piperis were not significant for
most of the districts indicating that the
grades of these nematode populations did
not vary in healthy and diseased plants.

Further, the frequencies of the low
poputation” grades (1 and 2) and high
population grades (3, 4 and 5) were
combined to study the pattern of occur-
rence of low and high populations. For
R. similis, the distribution pattern of high
and low population grades was not the same
for discased and healthy plants in all the
major pepper growing  districts exeept
Wynad, It should, however, be mention.
ed that in Wynad the incidence of the
disease was low and also the populaticn
of R. similis was very low. The hetero-
geneity  values. for AL incoguifa  and
T. piperis were not significant indicating
that there was no variation in the pattern
of occurrence of low and high grades-of
nemalede populations in healthy and
diseased plaats. o

Taking into consideration, the fre- -
quency of occurrence of higher grades of
nematode populations onty (3,4 und 35)
in roots of healthy and -discased planis
and the non-signficant heterogeneity x2
values, it was estimated that higher grades
of R.similis populations occurred in 1
out of 5 heulthy plants and 4 out of 5
discased plants. Incase of A incognita
and T. piperis higher population grades
coccurred at equal frequency in healthy
and diseascd plants. In majority of the
cases where the populations ofthe three
nematode species were low, the symptoms
of the discase were not expressed. This
consistent association of high population -
ol R. similis with root system of diszaszed
vines clearly tiidicated its definite role in
‘slow wilt’ syndrome of black pepper,
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The frequency distribution of nema-
tode species with higher levels of nematode
nopulation was well [ig by binomial distri-
bution for healthy ang diseased plants
(Table 2). In healthy plants, the mean
value was 0.45 and in diseased plants it
was 0.86 indicating that all the three
nematode species need not oceur in bigher
population simultancously to .cause the
discase and that on the average onc
nematode species in higher population
level could induce the disease. It was also .
found that higher population of R. similis
occurred in 66 per cent diseased plants

TABLE 2,

Freguency distribution of munber of nematpde
inthe rooty of healthy and discased Plams,

~while higher populations of Ar, inrdgm'}a
-and T, piperis occurred in |9 and 15 per
cent diseased plants, respectively,

The  parameters of discriminant

analysis are presented g Table 3. The
- analysis vielded 3 dispersion

D? == 96 x 103 representing the overal|
difference  between the healthy and
diseased plants, when pPopulation levels
(namely 1'to 5) of all the three nematode
Species were taken
The D2 value based on Population levels
of R. similis alone was equal to 1.79 w«

species (k) with high populuiion grades

No. of nematode

Healthy plants

1

- Discased plages

o e .
species (k) Observed Expécled* Observed Expectod*
! {requency I"rcqucncy frequency frcq'u_cncy
0 1o 108 62 56
l 35 58 54 68
2 11 g - 27 . 27
3 ] I 2 4
TOTAL (N) 177 _ 157 153 . . 155
MEAN (np) 0.4520 1.5645
X;nlr

0.183 (N.S.)

" 5500 (N.§.)

*The expected frequencies are fitted ysin

£ binomia! distribution, '
N X ney P Qin-xy where P = 0.1507; 0 0.8493 for heatthy plangs,
a{ld P = 0.2852: Q - 07118 for discased planig
n o= 3 : '
TABLE 13, Paramerers of Discriminant anulvsis
| —_———
i « Mean grades of o
r." r . population Difference Diseriminang
- Nematode specjes _— — vector of coefficient
3 Healthy Discased mean grades |
b Radophotns sim ffiy 1.4576 S22 0.9553 1.88%0 E—p3 -
. f"ff'l'm'rfug)‘fre Heognite 14576 16516 0.1240 79528 E—0d
} Trop/mr)'/c.uc;/m/u.r Piperis 1.5819 17742 0.1913 - 64642 E—06
/ . -
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parameter

into consideration.
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diseased plants.

‘remission of foliar vellowing

~ BripcE. J. (1978),

.. and Ranka, Indonesin,
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10“"'3,.' The 'ap‘proprimc “F-tesl’ indicated

" that D? values did not “difTer siguificantly
Cindicating

that the population jevel of
R. similiy alone was suflicient to represent
the overall difference between healthy and
Eaclier field  control
trials with nenviticides against ‘slow wilt’
discase of pepper in Kerala  showed
indicating
the . indirect evidence for the role of
nematodes in the slow-wilt  disease com-
plex {(Nambiar and Sarma, 1977). Inocu
lation of pepper roated cuttings of hybrid
Panniyur-l with K. similis resulted in

“sevete foliar yellowing and death of the
Cplants v pot culture studics.

However,
symploms  were not observed in
noculated  withr AL incognita
and -Ramana, unpublished)
the results  of the present

similar
plants

(Mohandas
corraborating
jnvestigation..
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