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- Black pepper (piper nigrum L. ) the *King of Spice '
Western Ghats of Kerala, India.
_of Kerala and Karnataka, Besi

is an important spice crop criginated in the
In India, its cultivation is confined largely to sub-tropical regions

o des India, black pepper is cultivated on commercial secale in
. Indonesia, Malaysia, Brazil ang Lanka.

In India, black pepper cultivation is seriously affected by two digeases,,
~caused by Phytophthora capsici and siow decline
infestation by plant parasitic nematodes viz, Rado
Meloidogyns incegnita {root- knot nematodas).

"Phytophthora foot rot’
(Slow wiilt/pepper yellows) mainly due to
pholus simifis (burrowing nematoda) and

t:_itus of Slow decline

~ Nematode infestations assume alarming proportions leading to slow decline in planta-
jons. Root-knot nematode (Meloidogyne sp.) is the first nematode species recorded on black
Pepper in Cochin- china { Delacroix 1901). Radopholus simiiis infestation was reported for
ath of 22 milion black pepper vines over a period in Bangka Island, Indonesia (Christic

| resulting in major economic disaster for the Island’s inhabitants. The problem still
TRAINS serious in Bangka and Belitung where atmost all the pepper vines are infested and
58¢s.up to 32% in pepper production are reported (Sitepu and kasim 1991). In Guyana
PUE30% vines are demaged annually due to the disease (Biessar 1969). Though exact figure

D o inlndia i not available the disease is rampant in all major black pepper gr owing
Kerala and Karnataka (Ramana 1992), h

léériyas in 1906, Rutler reported roo_t_-khbt nematode infestation in black pepper in
Kerala (Butler 1906). Association of burrowing nematode with black pepper in India
i .

ported from South- west India (D’Souza et al. 1970). Besides M. incognita and R.
miendoparasitic nematode, Trophotylenchulus Diperis was found infesting roots

._'Pﬁhper inIndia (Mohandas et ai. 1985), the role of which in pepper culture has to be

ed, Though 48 species of plant parasitic nematodes belonging to 29 genera are -
AT association with black pepper (Sundararaju et al. 1979), large 'scale surveys
:_d,'_!{ all major black pepper growing areas in India showed that out of 14 genera
Y M. incognitg R similis, T, '

el piperis and He!icogzlenclgyﬁ:s spp. are predominant
22 and Mohandas 1987, 1989b).
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nutrient defi “ency and soil moisture, Consistent association of Fusari
slow decline affected vines was also reported (Nambiar and Sarma 197
of Fusarium in the disease in India could not be established fr
field trials using Bavistin, a fungicide highly effective in controlling Fusar;,
in combination with phorate and ncem.cake (Ramana et al, 1990).  Musti
that R. simijis alone or in combination with s incognita and Fusarium solgn; caused foliar
yellowing with stiff droop of leaves, Similarly Mohandas and Ramana (1991) observed foliar
yellowing, defoliation and die back only in the vines inoculated with R. simifis alone or in
combination with Af, incognita, S - '

Winoto (1972) stated that plants infested with root-knot nematodes are more suscep- :
tible to Fhytophthorg infections, Anandaraj et 3], (1991a) reported that damage caused to -
feeder roots due to p. capsici infections also lead to the expression of declining symptoms

imi at of

showed tha though nematode population in roots of black pepper vines treated with - ‘
phorate/neem cake was significantly reduced, there was no corresponding decrease in disease E i
- Symptoms and improvement in the health of vines, Further, the disease manifested scverciy_ R
during the course of 3 years of expcrimentation'leadi'ng to death of vines ranging from 16.6 to
38.3% in different treatments. The highest mortality of the vines was jn Bavistin treatment.
This might be due (o the fact that Bavistip «could suppress fungiJike-Fusatiumronly and not
Fhytophthora. A}l the diseased vines also 8ave positive isolation of P, capsici irrespective of
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o

,.‘j‘éatmeﬂts indicating the role of P. cg sici in roots damage andé subsequent expression of -
/ declining symptoms (Ramana et al. 1990). " '
- A study under simulated field condition in micr
 wherein black pepper vines were inoculated with
and in various combinatioss is in progress at National Research Cenire for Spices, Calicut. -
Vines inoculated with R. similis, P, capsici alone and their combination expressed similar
symptoms. Thus feeder root damage caused either by R. similis, P, capsici individually or their -
__._combinations lead to declining symptoms (Anon. 1991). ‘
= . Sinceplant parasitic nematodes cause extensive
. decline either independently or in association with
black pepper acclaims a prime place to boost up he

oplots on the etiology of slow decline,
R. similis, M. incognita and P. capsici alone -

damage to feeder roots leading toslow
certain fungi, nematode management in )
alth, vigour and productivity of vines.

Disease Management  +

* Nematode management is com

paratively difficuit because of their soil borne nature
and infestation on root system that

goes unnoticed for a longer period before plants express
annual crops relationship between nematode populations
owth and production are more complex in perennial crops.
Useq of chemicals is one of the important components for control of plant parasitic neniatode.
However, their high cost, diffculty in handling, health hazards, environmental pollution due:
o-continuous application pose a challenging problem to nematologists to search alternatives .
to chemicals. Since eradication of nematodes in intensive cropping systems particularly in -
plantation crops is impossible, the concept of living with nematodes and aiming at managing *

“erop losses by integrating various methods involving cultural practices such as use of organie i

endments, growing resistant/tolerant cultivars and also biocontrol agents with minimal use: "
lemicals assume importance. :

g

ifferent approaches attempted for management of nematodes in biack pepper can

roadly divided into 4 groups viz., (1) cultural practices, (2) plant resistance, (3) biological
and {4) chemical control. ' '

tural Practices

tural practices generall
;iR crop husbandry practi
Lamendments Crop rotati
Yation of black pepper sin
Particularly in India,
ant hypiene - Planting
aterial leads to incide
tting can be prod
0 soil in bags ¢

y aim at bringing down nematode populations by manipulat-

ces like summer ploughing, flooding fields, applying manures -
onetc. However, many of these practices cannot be adopted -
ce the crop is pernnial and grown as mixed crop with avariety

nematode free rooted cutting is important since nematode
nce of slow decline in course of time in plantations. Nematode -
uced using fumigated nursery mixture and frequent application _
ontaining rooted cuttings, particularly when planting materials. - -
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?.,_Litzanberger and Lip
(Euga’_torium odoratun, ) elimin

ulching with Chronotgeing odorg

€s and controfjeg Yellows® and root rot disegg,

complex in pepper i Cambodia. It was found howeye, that under Indian conditions mulchiy
With C. 0dorats did not Suppress M, incogniig infestation ang multiplication i black peppe
I pot cultyre €Xperiments, e - S '




Nematode Management in Pepper

To identify genotypes resistant/tolerant to ne
consisting of a wide range of cultivateq and wild -
dardisation of screening techniqu

matodes, assembling of large gemplasm
types is of utmost importance. . Stan-
es is another factor since designation of host susceptibility

Due to different methods used in

d period of exposure of test plants
rised as moderately resis i

Development of a standard method based on nematode
ots at particular inoculum leve| is necessary for uniformity in
as (1989a) standardised screening techni-

. - incognita, an inoculum of 1000 freshly hatched
- second stage juveniles and assesing root-knot index (0-5scale) 4 months after inoculation and

nematodes and recording root-lesion index (1-5 scale) 4
months after inoculation, -~ i

» Such as nematode inoculum level an
‘to pathogen, a cultivar catego

- differently in -another study.
reproduction and damage to ro

Attempts are made to_identify resistant/tolerant genotypes of black pepper to
ematodes without success (Va(itesan and Setty 1978; Koshy and Sundararaju 1979; Jacob
nd Kuriyan 1979a). Ramana %nd Mohandas (1986) identifield 1 cultivar resistant to M,
incognita’ which has good yield potential, but no cultivar was found resistant/tolérant to R,

tmilis (Ramana et al. 1987). However, one variety PW 14 was reported totally immune tg R,

ilis from Sri Lanka (Gnanapragasam 1989). " A wild related species, P. colubrimuim was
Ssistant to both M. incognita and R

1990). As it was shown earlier that
resistance could be transferred to g susceptibl

¢ cultivar through biotechnology, efforts should
ade to identify gene(s) responsible for resistance to nematode in P. colubrinyin and

ic engineering to solve the nematode problems

ack pepper to a greater extent.

'..Biologica._l Control

S H{g ﬁy{ir_blj_lscular mycorrhizae (VAM)
.&{1011:8:_ Crop plants are well documente
and nematodes Suggest the possibility

978; Smith et al. 1986), Reporton
ath a '

-The beneficial effects of VAM fungi on
d. Earlier studies on interactions between
of using VAM fungi as agents of biological
occurrence of VAM fungi on roots of black
and Bagyaraj 1982) evoked i

o nterest on these fungi . Shivashanker and
188) and Bopaiah and Khader (1989) found beneficial effects of VAM fungi on
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4 Chemica_l Control

Nematicides are chemicals used to kill or stall the activit

two groups viz., soil fumigants and systemic nematicides, Mos

are translocated from root to above ground plant parts except a few which have basipetal
translocation. Though a variety of nematicides

- are found excellent in controlling nematodes
on various crops, adoption at the farmers’ level is limited to a certain cash crops becauge of

“several limitations.  But in black Pepper, since nematodes are serious problem, use of

ctive alternate methods are found.

" Various nematicides like phenomiphos @ 20 g/vine (Nambiar and Sarma j‘i1'9.7'9),'
aldicarb su[p1101§c@8 kg/ha (Venkitesan and Setty 1979), phoratc and DBCP (Venkitesan and

( des in black pepper in India, L
In Malaysia, carbofuran @ 114 g/vine (Kueh and Teo 1978), phenomiphos and okqgnyl
(Kueh 1979) were found effective. Similarly in Indonesia, Shell DD, Vapam EC, Nemagon 75
EC, Temik 10 G, Furadan 3 G, Nemacur 5 G, Mocap 10 G, Hostaltion 5 G, Dasanit § G and
asudin 60 EC were al} effective to controf nematodes in black pepper (Mustika and
1 pplication of Temik 10 G @ 12.5:g or
ed nematode population and improved growth

y of ﬁcmatodes. They are of

‘e in controlling nemato

¢ cfficacy of 3 granular nematicides viz., Temik 1
and Furadan 3 G (carboluran) @ 3 ga.L/vine applied
ntre for Spices; Calicut, India, Application of nemat ciid
opulation and improved health of vines. However, Thim
8 R. similis population (Anon 1985; Mohandas and Ra

{aldicarb), Thime( 10 ,(-}"( phorate)
ayear at Nationa] Reésearch Ce
mificantly reduced nematode p

4s found superior in suppressin
287) S

“In view of the i-xi_sé‘parablc
id condition and also damage cause cmatodes or P. capsici leac
ining Symptoms, 4 pot culture exper; ' ‘
ungicides. Com

systemic fungicidcs viz., Ridomil ZM, deo:ml
eder roots and enhanced growth of black pepper
s trealed separately (Anon. 1991). Itis suggcsggd

with some vege
Indica. 5:33.39,
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