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PLANTATION CROPS IN KERALA TO METALAXYL
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Absiract : Melalaxyl sensitivity of 28 Phytephthora isolates obtained [rom seven hosls
namely, black pepper, arecanut, cardamom, rubber. cocea, nuimeg and coconut was studied
using poison bait technique. The estimated ED« values of melalaxyl showed that arecanut
isolates were the most sensitive, the lowest EDe value being 0.01 pgoml. Though variability to
some exlent was noticed among isolates of anv host, almost all the isolates were quite sensitive

to metalaxyl.
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The genus Phytophthora includes sume of the most destructive plant pathogenic
species causing serious diseases of both tropical and sub-tropical crops all over the
world, Until vecently, mainly contact fungicides were used to control diseases caused by
this genus. Systemic fungicides with high efficacy against plant pathogenic fungi of this
group were developed quite recently (Schwinn, 1977 and 1979; Urech et al, 1977; Cohen
and Colley, 19856). Metalaxyl, a phenylamide, is one such chemical which is being
extensively used on many crops that are affected by Phylophthora spp.

Phytophthora spp. are responsible for large scale crop losses in many of the
plantation and spice crops grown in Kerala, Karnataka and Tamil Nadu in'India. The
details of the diseases me given in Table 1. But information on the in vitro sensitivity of
these Phytophthora spp. to metalaxyl is available only for a few crops (Kerkenaar and
Kaars Sijpesteijn, 1981; Tey and Wood, 1983; Fuller and Gisi, 1985; Coffey ef al.,.1984).
The present study was conducted to know the in vitro sensnlwlly of Phylophthora spp.

from seven hosts to metalaxyl,
MATERIALS AND METHODS

Metalaxyl technical grade sample supplied by M/s Hindustan Ciba-Geigy Ltd, was
used for the study. Slock solution of the fungicide was prepared using sterl!e distilled
water, and appropriate_quantities were incorporated into auioclaved corpy ‘meal agar
medium before dzspensmg into petri plates. Three replicate plates of 10 cm dia, each
containing about 16 ml medium, were mainfained for each of the concentrations,
namely, 0.01, 0.05, 0.1, 1.0 and 10.0 pg/ml. All the 28 Phytophthora isolates used in the
stucy were [rom the collection maintained at National Research Centre for Spices,
Calicut. They were isolated from the infected host samples collected from different parts
of Kerala and were maintained on carrot agar slants,
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The imeculonwas taken from the marains of three day old culinres grown on carrot
agar medinn, The fungicide amended mediom was inoculated with 3 mm dia. cullure
cises and the culture plates were maintained o BOD incubator ot 25 4 1°C. Alter 72 h
of incubation, colony diamelers were measured al two posilions right angles to one
another. The percentages of inhibition of the radial growth of the colonies in the
metalaxyl amended medium were calcalated compared to that i the unamended corn
meal agar. The regression analysis was carried out and the dosage response slopes were
obtained by plotting the log (100 * concentration) and probit values of inhibition per-
centages (Fig. 1}, The ranges of EDyw and EDu, values of metalaxyl calculated for Phyto-
phihora isolates from different hosts are given in Table 2.

RESULTS AND DISCUSSION

Chvtophthora iselates from black pepper, areconut, cardamom aned cocon showed
wider variabilities in their sensitivity to metalaxyl compared to those of rubber and
nutineg. Of all the isolates tesled, those from arecanut showed the highest sensitivity to
metalaxyl, the lowest ED. value being 0.04 wg/ml. Black pepper and cocoa isolates were
comparatively less sensitive and the maximum ED., values obtained were 1.63 pa/ml
and 149 pa/mi respectively.

Considerable variabitity in the sensitivity of Phiytophthora isolates 10 metaloxyl was
abserved in the present study. 1 is known that various species of Phytophthora difler in
their response 1o melaloxyl (Fuller and Gisi, 1985; Farih et of. 1981; Karkenaar and
Kaars Sijpesteijn, 1981). Wde variability is reported even among the 1solates (Hunger et
al. 19825 Shew, 1984) and races (Bruck e! al, 1980) within a single species, The reported
ED o valees for Phutophthora palimivora isalales from cocoa are 0.2 pa/m! (Fuller and
Gisi, 19851 and 0.7 pa/mi (Tey and Waood, 1983}, and they are within the ranges of D,
values for isolates that we have studied. An EDs, value of 10 pg/ml for.an isolate of
Phvtophthora palmivara [rom rubber was reported {Kerkenaar and Kaars Sijpesteiin,
198 1) v comparison with the range of 0.21 0.42 pa/mb in the present study. Conditions,

Tame 1 Discases caused by Phytophithora species in diflerent plantation crops

Crop Discase Phytophthora spp,

Black pepper (Pper nigrum 1)) Quick wilt or foot rot P. palmivora ME 4
{(Morphological Form 4)

Cardamaom {Lletiaria cardamomen Nzhulaad or copsule rat Poomieodi
Rubber {Hevea brasilions:s) Abnormal leal fail, pod rot, P patnivera, Lomeadn,
bark 1ot patch canker Pooncolianoe var parasifica,

P botryosa

Arcconut (Areca cafechu) Koleroga, Maohalt or P oarecae
fruit rat
Cocoa {(Theobroma cacoo) Black pod and stem canker 1P nalinoara

Cocontt {Coeas nucifore) Bud rat and nat Tall P onalivera
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Fanrt 20 Sensitivity 1o metabesyl of Pratophihora spp. from dilferent hosts

Host No.of  _ Som rebe lagmh)
isolates ED., Fw
tested

Arccanul (P, arecae) & 004 019 0.14-7.11
Black pepper (P palnivora 4 0.45-1.63 131436 -
Cardamom (P, mceacdi) 6 0.17-0 64 1.38-258.36
Cocoa {P. painuvara) 4 (.32-1.49 1.31-28.97
Coconut (P palmivora) 1 047 1063
Nutnwey (Phutaphihora sp) 2 142 and 034 561 and 3.72
Rubber (7. palmivora) 5 021012 2.77-11.36

such as cullure media, incubation temperature angd incubation perind are known 1o
alfect the sensitivity of melalasyl to Phytophthora (Fuller and Gisi, 19850 Shew, 1984).
[nspite of the variability noticed, all the isolates tested were found to be highly sensitive
to metalaxyl i vitra.

Since sensilivities of Phutaphthora to metalaxyl both in vitro and in vivo were lound to
be similar {Shew, 1985; Staub and Young, 1980}, the information obtained through this
study will help in deciding the fungicide concentrations for controlling Phytophthora
diseases m plantation crops.

ACKNOW!L EDGEMENTS

The authors ave thankful to M’s Hindustanm Ciba-Geigy Lid, Bombay, f(or
providing metalaxyl technical grade sample; to M. Jose Abraham, Siolistician, flor
carrying outl the analysis and to Dr. M, K. Nair, Jeint Director, National Research
Cenlre for Spices, Calicut, for encouragement.

RitikINees

Bruck, R L, Fry, W, E. and Apple, A. E. {1980}, Elfect of metalaxyl. an acvlalanine fungicide, on develop-
mental stages of Phytophthora indfestans. Phoropariclogy 7000 597 601,

Coffey, M. D, Klure, L. J. and Bower, L. A. (1584}, Variability in sensitivity (o metalaxyl of isolates of
Phylophthora cinnamoni and Phytophthora citncola. Phyvtopathology 74 0 417-422.

Cohen, Y. and Coffey, M. D. (1986). Systemic fungicides and the control of Qomvcetes, Ammi, Rew.
Phytopathiol. 24 : 311-38.

Farib, A, Tsao, P, H. and Menge, J. A, (1981} In vitro elfects of metalaxyl an growth, sporalation and
qermination ol Plrytopithora parasiica and 20 cirrophthora, Plant [)is. 65 1 651- 664,

Fuller, M. 5. and Gisi, UL (1985). Comparative studies of the 01 vitro activity of the lungicides avadixyl and
metalaxyl. Mycologia 77 @ 424-432.

Hunger, R. M., Hamm, P. B, Horner, C. E. and Hansen, £ M. {1982). Toherance of Phurtophthora
megasperia isolates 1o metalaxyl, Plant Dis. 66 0 615 649,



e TONDIAN BTV TOPA O OGY [Vol. 41, 19xs]

Schwinn, F. J., Staub, T, and Urech, P. AL {1977). A now type of fungicide against diseases caused by
Quinyeetes. Mod Fuc, Landbotged, itiksunic, Gent. 42 : 11B1-1188.

Schwinn, Food (1979) Contol of phveonveetes, o chinding seene. Proc. e, Crop. Prol. Conf. 10th.
30791 B2,

Shew, L DL (1980, In witro growth response ol Phyrophthoro parasthea var nicotfunee isolales o
metalaxyl. Flont Dis. 8 0 763-766.

Stew, H. 3. {1945), Response of Phytophthora parasitica var. ricotianae {o metalaxyl exposure. Plant
{is. 69 : 559 -562.

Stauh, T. H. and Young, T. R. (1980). Fungitoxicity of metalaxyl aqainst Phytophthora perasifica var
nicotionae, Phviopathologe 70 0 797 801,

Tey, C. C. and Wood, R. K. S, (1983). Elfects of various fungicides in vitre on Phytophithora palmivora
from cocon Trans. Br mucol Soc. §0: 271-2872.

Urech, . AL Schwinn, I and Staub, T, {19771 COA 48988 4 nown Mingicide for the conira! of late
blight, downy mildews and related soit borne diseases. Proc. [, Crop Prot. Conf, 1977, pp. 623-632.




