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Phytophthora foot rot caused by Phytophthora
capsici, and slow decline caused by P. capsici,
Radopholus similis and Meloidogyne incognita are
major diseases of black pepper (Piper nigram L.}
The role of these pathogens in causing slow de-

" cline in black pepper has been clearly established

(1,2,3,5,7,8). These pathogens act individually or
in association in causing the discase, since all these

“organisms are soil borne and there is no spatial

separation under natural conditions. Winoto (9)
observed that black pepper plants infested with root
knot nematodes were more susceptible to
Phytophthora infections. However, Holliday and
Mowat (4) could not find any relation between M.
javanica infestations and foot rot caused by P.
palmivora in black pepper plantations in Malaysia.
Since all these are potential pathogens, the follow-

ing study was conducted to understand whether .

infestation of one of the pathogens predisposes the
host to infection by others or any synergistic effect
is involved in causing slow decline of black pep-
per. The study was conducted in pot culture in-
volving inoculation of all three pathogens individ-
ually and in various combinations.

Black pep}ﬂer hybrid “Panniyur-1” was raised
in earthen pots (12" dia.) filled with fumigated
potting mixture consisting of forest soil (three parts),

* Coniribution No. 225 of Indian Institute of Spices
Research.

Slow decline, biack pepper, Piper nigrum, Radopholus similis, Meloidogyne incognila, Phytophthora

sand and farmyard manure (one part each). These
plants were trailed on wodden poles fixed next to
the pots. When the plants were one year old, the
treatments were imposed (Table 1). Each treatment
was replicated five times in a randomised block
design. ‘ '

P. capsici isolated from black pepper was
cultured on carrot agar medium for 48h and 1 cm
dia. mycelial discs were cut from the growing edges,
placed in Petri plates with few drops of sterilised
distitled water and incubated under light for 24h to
induce sporulation. Ten such sporulating discs were
used as inoculum for each black pepper vine. The
inoculum was placed in the rhizosphere of the vines -
as per the treatments.

Nematode inoculum was collected from in-
fested black pepper roots and the inoculum load
used per plant was 250 nematodes of R. similis and
2000 second stage juveniles of M. incognita (6). In
treatments TS to T10, the first inoculation was
followed by second inoculation after a period of
20 days. Observations on the development of dis-
ease were recorded regularly. The initial symp-
toms were foliar yellowing followed by wilting and
defoliation. The experiment was concluded when
all the inoculated plants in one of the treatments
(T11) showed wilting symptoms. At the time of
concluding the experiment, fresh weight of shoots
and roots, Toot rot, root lesion and root knot indi-
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Table 1. Lffect ol sequeatial inoculation of Phvtophthory capsier and nemutodes on root oL, rool lesion and root

Knot in black pepper

E

~=5 were recorded on a 0 - 4 scale, (0 = No root
~«L Or root lesion or root knot; 1 = up to 25%, 2
=up 50%, 3 =up to 75% and 4 = 100%4).

The above ground visual symptoms were fo-
liar yellowing, wilting followed by defoliation and
death of vines. Plants inoculated with all three
pathogens simultaneously (T11) showed these
symptoms within two months after inoculation.
Highest mortality of vines occurred when the vines
were inoculated with nematodes first followed by
P. capsici (Table 1). Reot rof was maxinmum (4.0)
it plants inoculated with P, capsici and in plants
tnoculated with R similis and Af incognita frst
followed by P. capsici. Root rol index of 3.8 was

Treatments Wilting Reot Root Root Fresh wi. (g)
(%) rot lesion knot e ———
index* index* index* Shoot Root
(0-4) {G-4) (0-4)
T, 7 capsici (P.¢) 20 4.0 0.0 0.0 HB.C 10.9
T, R similis (R.s) 20 2.6 1.8 0.0 147.0 16.2
T, M. incognita (ML.1) iy 1.2 0.0 2.2 198.0 264
T, Rs + M.i 00 24 24 1.0 132.0 13.4
T Pec—o Rs iy 2.6 2.6 0.0 188.6 16.6
i, Pe o M €0 2.4 0.0 1.6 172.0 17.2
T, Pe — Mi+ Rs 40 2.8 0.6 0.6 146.0 15.60
T,Rs = Pc 20 38 2.0 0.0 [15.0 9.0
T, Mi - Pe 40 28 0.0 1.2 116.4 10.4
T,Rs+Mi-Peg 100 4.0 0.0 0.0 48.0 54
T, Rs+Mi+pPe 60 34 0.6 0.6 108.0 13.0
Controt G0 0.0 0.2 0.2 228.0 382
CD 5% i.19 0.9 0.6 78.59 13.0
* G = Noroot rot / lesion /7 root knot. -+ = Followed by
1= Upto 25% raot rot / lesion / root Knot,
2 = Upto 50% root rot / lesion / root knot,
3 = Upto 75% root rot / iesion / root knot.
4 = 100% root rot / lesion / root knot.

noticed in plants inoculated with R, sinilis first
followed by P. capsici. This also recorded lowest
root weight (9g). Similarly, there was considerable
reduction in shoot weight duc to infestation by the
pathogens to the maximum level in plants inocu-
lated with nematodes followed by P. capsici (T10).
Feeder root damage caused by either P. capsici or
R. similis is reported to induce declining symptoms
(2,3). The results of this experiment aiso show that
P.capsici and R. similis alone and in combination
cause severe root rot leading to reduction in root
and shool development and when both nematodes
are inoculated first followed by P. capsici the plants
showed wilting symptoms faster (within two
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months) compared to vines i other treatments, This
clearly indicates that both P. capsici and R. similis
being petential pathogens of black pepper, their
combination results in rapid damage to rool system
lcading to faster decline ol vines. The dumage
caused by M incognita alone is much less but in
combinaiton with other two pathogens, the damage
is synergistic. The present stedy further confirms
the necessity of integrated approach to check ali
three pathogens. Thus, any control measure direct-
ed agaiust slow decline must address all the three
pathogens together to get effective control,
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