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Abstract

Seed treatment with microbial antagonists viz., Trichoderma harzianum, Gliocladium virens,
Paecilomyces lilacinus, Rhizobium meliloti and Streptomyces sp., completely controlled infection of tomato
roots by Fusarium oxysporum in 30 and 120 day old plants. Against Macrophominaphaseolina the effectiveness
of microbial antagonists declined with time and only Gliocladium virens was able to reduce M. phaséolina
infection after 120 days of treatment. Higher germination of seedé, fresh weight, shoot length and plaﬁt length
at all intervals as compared to control was observed in Paecilomyces lilacinus and Rhizobiowm meliloti
treatments followed by Gliocladium virens, Trichoderma harzianum and Streptomyes sp.

Introduction

Tomato (Lycopersicon esculentum Mill) an important vegetable crop of Pakistan
is known to suffer from a number of diseases which adversely affect crop production.
Of the diseases transmitted through seeds, Fusarium oxysporum (Huango & Sun,
1982; Ricker, 1987; Nutter et al,, 1978; Sonoda, 1976) produces wilting and root rot of
tomato. In Pakistan, roots of tomato have been found to be infected by Macrophomi-
na phaseolina, Rhizoctonia solani and Fusarium spp., (Ghaffar, 1988). Considering -
the cost of chemicals and the hazards involved in their use, biclogical control has
been suggested as an alternative method of plant disease control (Mulder, 1975). The
present report describes the effect of microbial antagonists viz., Trichoderma harzia-
num, Gliocladium virens, Paecilomyces lilacinus, Rhizobium mehlotz and Streptomyces
sp., used as seed dressing in the control of root infecting fungi of tomato.

Materials and Methods

Tomato seeds were coated with spore suspension of 7 day old culture of
microbial antagonists viz., T. harzianum, P. lilacinus, G. virens, Streptomyces sp.,
and R. meliloti @ 6.5%107 6.0x107, 1'.5x107, 37107 and 1.13x10,7 cfu/seed, respec-
tively, using 1% gum arabic solution as sticker. Ten seeds were sown in 8 cm
diam., plastic pots, each pot contained 250 g non-sterilized sandy loam soil, pH 7.2.
The soil moisture was adjusted and maintained at 50% WHC. Each treatment was
replicated 3 times and pots were randomized. Plants were uprooted at 30, 60, 90
and 120 days intervals. Ten one cm long root pieces from each plant were surface
sterilized for 2 minutes with 1% Ca(OCl), before transfer on PDA containing
Penicillin (100,000 units/litre) and Streptomycin (0.2 g/litre). Plates were incubated
for 4 days at 28°C for determining infection of roots by root infecting fungi.
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Fig.1. Effect of microbial antagonists on root infecting fungi of tomato.
A= Comrol, B: Trichoderma harzianum, C= Gliocladium virens, D= Rhizobivm meliloti, E= Strepto-
myves sp., F= Paecilomyces lilacinus.

Resulis and Discussion

In 30 day old tomato seedlings, 100% reduction in infection of F. axysporum was
observed as compared to control where T. harzianum, P. lilacinus, G. virens, Strepto-
myces sp., and Rhizobium meliloti were used as seed-dressing (Fig.1). The effective-
ness of these antagonists was evident even after 120 days of treatment where signifi-
cant reduction in infection of F. oxysporum was observed. Similarly infection of M.
phaseoling in 30 day old tomato seedlings reduced by 100% in P. lilacinus, G. virens,
T. harzianum, Streptomyces sp., and R. meliloti treatments., However, the effective-
ness of these microbial antagonists against M. phaseolina declined with time and only
G. virens was able to reduce M. phaseolina infection after 120 days of treatment.
Higher germination of seeds, fresh weight, shoot length and plant length at all inter-
vals as compared to control was observed in P. lilacinus and R. meliloti treatments
followed by T. harzianum, Streptomyces sp., and G. virens (Fig.2).

There are reports that use of microbial antagonists as seed treatment showed
promising results in reducing the infection of F. oxysporum in tomato plant. G. virens
showed strong antagonistic effect on F. oxysporum £. sp. lycopersici (Cipriano et al.,
1989). Seed treatment with Trichoderma harzianum reduced infection of F. axyspo-
nwm and increased crop yield in tomato (IY’Ercole & Nipoti, 1986). Streptomyces spp.,
are known to produce broad spectrum antibiotic (Broadbent, ef af., 1971). Treatment
of tomato seeds with culture filtrate of Streptomyces sp., before sowing reduced infec-
tion of seedlings by F. oxysporum (Tsintasdze & Tsilosani, 1973). Similarly R. meli-
lodi inhibited radial growth of M. phaseolina and reduced the severity of charcoal rot
of mungbean, okra and sunflower (Zaki & Ghaffar, 1987). Paecilomyces lilacinus
reduced Macrophomina infection of mung and okra (Shahzad & Ghaffar, 1989). The
results of the present study indicated that instead of chemical pesticides, use of
microorganism as seed-dressing can minimize F. oxysporum and M. phaseolina infec-
tion of tomato. ~
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Fig.2. Effect of microbial antagonists on germination and growth of tomato plants.
A= Control, B= T. harzianum, C= Gliocladium virens, D= R. meliloti, E= Streptomyces sp., F= P. lila-
cinus.

Acknowledgement

This research work is a part of research project funded by NSRDB, Islamabad
which is gratefully acknowledged.

References

Broadbent, P., K.F. Baker and Y. Waterworth. 1971. Bacteria and actinomycete antagonistic to fungal
root pathogens in Australian soil. Aust. Jour. Biol. Sci., 24: 925-949.

Cipriano, T., G. Cirvilleri and G. Cartia. 1989. In vitro activity of antagonistic microorganism against
Fusarium oxysporum f. sp. radicis Iycopersici, the causal agent of tomato crown root rot. Informatore
Fitopatologico, 39: 46-48.

D'Ercole, N and P. Nipoti. 1986. Biological control of Fusarium and Verticillium infection in tomatoes
under protected cultivation. Culture protette, 3: 55-59.



182 SHAHIDA PARVEEN AND A. GHAFFAR

Ghaffar, A. 1988. Soilborne Discase Research Centre. Final research report, Department of Botany,
University of Karachi, Karachi-75270, Pakistan. 111 pp.

Huango, J.W. and S.K. Sun. 1982. Tomato wilt Fusarium oxysporum f. sp. lycopersici. Plant Protection
Bulletin, Taiwan, 24: 265-270.

Muldar, D. 1979. Soil disinfection. Blsevier Scientific Publication 10, Amsterdam, 368 pp.

Nutter, F.W, Jr, C.G. Warren, 0.8, Wells and W.E. MacHardy. 1978. Fusarium foot and root rot of
tomatoes in New Hampshire. Plant Dis. Repoter, 62: 976-970.

Rlcker, M.D. 1987. Fusarium crown and root rot of tomato in Pennsyivania. Plant Dtseasc, 71: 469.

Sonoda, R.M. 1976. The occurrence of Fusarium root rot of tomatoes in South Florida.
Plant Dis. Repoter, 60: 271-274.

Shahzad, S. and A. Ghaffar. 1989. Use of Paecilomyces lilacinus in the control of root rot and root knot
disease complex of okra and mungbean. Pak. J. Nematol., 7: 47-53.

Tsintasdze, N.M. and G.A. Tsilosani. 1973. Study on the effect of antagonistic actinomycetes on patho-
genic fungi. Trudy Nauchno-Issledovatel, s Kogo Institua Zashchity Rasterum Gruz. SSR, 25: 155-158.

Zaki, M.J., and A. Ghaffar. 1987. Effect of Rhizobium spp., on Macrophomina phaseolina. Pak. J. Sc. Ind.
Res., 30: 305-306. ‘

(Received for Publication 15 March 1991)





