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Phytophthora foot rot and slow

decline. disease continue fo be the
major production constraints in black
pepper.  The status of these two
diseases has been reviewed recently
(Sarma ef gl., 1931; Ramana, 1991},
Slow . decline which ‘was known
earlier as slow wilt is considered as
fungal nematodal complex coupled
with mal-nutrition and moisture stress
(Nambiar and Sarma, 1977). How-
ever the detailed investigations car-
“ried ouf in recent years have clearly
brought out the major role played by

the burrowing nematode, Radopholus

simjlis and the root knot nematode
Meloidogyne incognita (Venkitesan,
'1976; - Ramana ef al, 1987) and
feeder root damage caused by Phy-

 tophthora capsici (Anandaraj et af.,

-~ 1991),

ETIOLOGY

Although mainutrition and mois-. -
ture stress have been reported as

associated factors in the slow decline,
detailed pathogenicity tests with R,
similis and M, incognita alone and in

combination were carried out under

simulated field condition with ade-
quate moisture and nuirition, there by

_eliminating these two factors. Thus
symptoms reproducing ‘were mainly

atiributed to. nematode damage {(Mo-
handas and Ramana, 1991). Al-
though R. similis is undoubtedly a
potential pathogen fungal, association
with slow ‘decline. affected root
system, especially, Fusarium sp. has
not been clearly explained so far.
However P, capsici association with

roots of slow..decline affected vines




was very low compared to other

associated fungi. But P, capsici alone

was found pathogenic to pepper,
indicating its pathogenic polential,

Besides ' the recently  concluded
field experiment on the slow decline
diseuse management in an  areca-
pepper - mixed  cropping  system,
clearly indicated the role of P, capsici
in root rot apart from root damage
caused by plant parasitic nematodes

(Ramana ef al, 1991). Feeder rot.

damage by P. capsici also could
induce foliar yellowing and dcclining

CSymptom.  However interaction stu-

dies of nematodes and  Fusarium
solani are yet (0 be carried out
precisely to” determine the role of F.
solani in disease syndrome, i’ any.
However the indirect evidence
showed that it didn't have any major
role, ‘ .

APPROACHES ON DISEASE
MANAGEMENT-

Nursery Stock: Raising disease
free rooted cuttings under hygenic
nursery management is of paramount
importance. Using either fumigated
or solarised nursery mixture would
help in reducing pathogen load
considerably,

Choice of Crop Combination:
Although nematode damage to hlack
pepper is noticed both in pure and
mixed crop systems, their population
build up in mixed cropping system

Jdiffer considerably based on (he

susceptibility of the crops involved.
Where areca-pepper and  coconut-
pepper are inveolved, the measures
that cheek the nematode population
Build up should he given priority
since both the hosts would lead 1o
preponderence of nematode popu-
lation.  The importance of choice of
supporting standards to reduce -the
nematode damage has been stressed
(Ramana, 1991).

CHEMICAL CONTROL

Although soil application of pho-
rate and carbofuran reduced nematode

- damage (Ramana, 1991), its large

scale field application might not be a
feasible proposition in view of the
environmental pollution that it would
lead to. Hence biocontrol would be

.4n ideal proposition,

Effect of Organic Plant Recidues:
The importance of organic amend-
ments in nematode control is well
known (Muller and Gooch, 1582).
Mulching of black pepper with
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Eupatorium odoratum @ 45 t/ha has
been reporied to check nematode
infections (Litzenberger and Lip,
1961).  Recent studies at NRCS
clearly indicated that application of
neem cake @ 2 kg/vine reduced the
root  knot nemafode population
considerably -but was not found
effective on R. similis (Ramana et al.,
1991).  There is a need o identily
locally available low cost organics
that - are effective against the
nematodes  since  chemical  control
would be uncconomical and the popu-
lation problem it poses,  Organics
invariably alter the microbial load in
the soil both through the volatiles and
this -effects on supply of basic
nutrients that it would ensure as a
consequence of decomposition. Tt is
essential to identify the Biocontrol
agents in such system and exploit
them for nematode suppresion at the
base of the vine.

- Antagonistic Plants: Reduction of

M. incognita was reported in pepper
100ts in planis grown along with Afri-
can marigold {Anon.,, 1988). How-
ever the choice of the crop and its
economic viability’ are the deter-
mining factors particularly in heavy
rainfall areas 0f Kerala and Karna-
taka, Studies are warranted on this
line especially on certain medicinal
herbs which can fit in to the pepper

cropping system and also suppress the
nematodes as well as P, capsici.

BIOCONTROL

The importance of biocontrol and
its potentiality in suppressing, plant
paragitic  nematodes s reeciving
enough attention (Jatald, 1986; Jairaj-
puri ef al., 1990),

Role of VAM (Vesicular Arbus-
cular Mycorrhiza): Various degroes of
association of VAM with root system
of black pepper has been meported
(Manjunath  and  Bagyaraj, [982).
However the realisation of their in
discase suppression in black pepper iy
recent. Qut of the four VAM species
tested  wnder © pot culture  in
comparison with phorate, Acaulo-
spora laevies and Glomus facicu-
fatum gave good suppression of Toot
knot damage in black pepper almost
on par with phorate (Tahle 1) {Anan-
daraj et al., 199]). Detailed studies
are in progress to isolate and identify
efficient VAM types that have
suppressive ability on both R. similis
and M. incognita, Once such ef-
ficient isolates are identified, in-
corporation of such inoculum iato the
nursery mixture  would help in
checking these pathogens at ‘an early
stage and also would. ensure better




Table 1. Effect of VAM fungi and pesticides on M. inbagm‘ta

Shoot No. of Root  Dry weight Root-knot

Treatment length nodes volume shoot index
{cm) - {cc) 2)
G.mosseae+ 1473 245 61 90 125
M. incognita : .
A laevis+ 1505 258 53 g2 0.75
M. incognita
G. fasciculatum + 1.8 18.8 4.9 5.8 2.00
M. incognita
G. mdrgarita + 114.8 20.3 4.7 7.3 1.25
M. incognita '
M. incognita + 89.5 14.8 3.9 4.4 1.00
Phorate : «
" M. incognita + 56.5 11.3 2.8 3.8 2.50
Quinalphos
M. incognita 40.5 9.0 2.5 3.5 3.50
Uninoculated 71.2 13.8 3.6 3.6 0.00
LSD at P=0.01 26.6 514 086 234

Source : Anandaraj ef al., 1990,

growth. However, delivery systemé Role of other Microorganisms as
of VAM for large scale field appli- Biocontrols.- Pasteurin penetrans a
cation are being developed. - bacterium, has been reported to be an
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efficient biocontrol agent. (Sayre and

Starr, 1985) and studies are in
progress 'to isolate local types for
screening.  Nematode antagonistic
bacteria and fungi ghould receive
attention in future studies, Although
Paec:lomyces‘hlacmus was found 1o
be very effective in suppressing root
knot infections and leading to en-
hanced production of foot biomass in
pepper_at NRCS, the recent report
that it is a facultative human pathogen
(Kerry, 1987) would make its
application a health hazard: However
other fungal associations and their
potentjality as biocontrol agents need
be explored: The predatory nema-
todes that could check this M. incog-
nita and R. similis should receive

attention (Jairajpuri and Bilgrami,

19909,

Disease resistance: High degree of
resistance to the nematodes in black
" pepper is yet to be identified. The
‘multiple resistant types to plant
parasitic nematode and P. capsici.are
of great relevance to Indian condition
specifically under mixed cropping
system. where both P. capsici and
nematodes are mainly responsible for

- considerable crop loss (Sarma ef al.,
1991). " An integrated approach with
cheap and efficient plant protection
technology is of great relevance. to

check plant parasitic nematodes and
P. capsici.
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