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Abstract

Trichoderma viride, T. hamatum and Rhizobium meliloti used as seed dressing and or as soil drench
reduced Macrophomina phaseolina infection by more than 50% on 30 day old fenugreek seedlings. Combined
use of T. koningii and R. meliloti showed better control of M. phaseolina infection on both 30 and 60 day old
plants. T. harzianum, T. hamatum, T. pseudokoningii and R. meliloti (KUMH 555 & KUMH 653) used either
as seed dressing and or as soil drench completely controlled the infection of Rhizoctonia solani both on 30
and 60 day old plants. Combined use of T. viride and T. koningii with rhizobia were also found effective. T.
harzianum, T. koningii alone or R. meliloti used with T. viride, T. hamawum, T. koningii and T. pseudokoningii
completely controlled the infection of Fusarium spp., on 30 day old seedlings, while in 60 day old plants more
than 50% reduction was found by Trichoderma spp., and R. meliloti used alone or rhizobia mixed with
Trichoderma spp., when used either as seed dressing and or as soil drench.

Introduction

Biological control of soilborne root infecting fungi like Sclerotium rolfsii Sacc.,
Macrophomina phaseolina (Tassi) Goid., Rhizoctonia solani Kithn, and Fusarium spp.,
by Trichoderma spp., has been reported (Chet et al., 1981; Elad et al, 1971; Bell et al,
1982; Wells et al, 1972; Ghaffar, 1992). In legumes the application of biocontrol agents
has a practical problem, since some fungi inhibit (Khan & Khalil, 1989) and some have
stimulatory effect on rhizobia (Butt & Ghaffar, 1972, Abid er al, 1992). The ability of
rhizobia to inhibit certain soilborne plant pathogens (Chakraborty & Purkayastha, 1984;
Zaki & Ghaffar, 1987) has increased the importance of rhizobia besides their use in
nitrogen fixation. An experiment was therefore, carried out to study the effect of three
isolates of Rhizobium meliloti used alone or mixed with 7. harzianum, T. viride, T.
hamatum, T. koningii and T. pseudokoningii in the control of root rot of fenugreek caused
by M. phaseolina, R. solani and Fusarium spp.

Materials and Methods

Experiments were carried out in January, 1992 in screen house of the Department
of Botany, University of Karachi. Five day old cultures of Rhizobium meliloti (KUMH
139, Medicago sativa isolate) from USDA, R. melilosi (KUMH 555, Melilotus indica
isolate & KUMH 653, Trigonella foenum-graccum isolate), Trichoderma harzianum
(KUMH 115) T. viride (KUMH 656), T. hamatum (KUMH 29), T. koningii (KUMH
427) and T. pseudokoningii (KUMH 93) obtained from Karachi University culture
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collection were used. Cell or conidial suspension of rhizobia (cfu 3x10° ml° ) or
Trichoderma (cfu 5. 6x10% ml ) alone or mixed with each other were used as seed dressing
with 1% gum arabic as sticker. Fenugreek (Trigonella foenum-graecum L.) was used as
test plant. Eight seeds were planted in 8 cm diam., plastic pots containing 250 gm of soil.
In another treatment suspension of biocontrol agents were diluted 10 times in water and
25 ml suspension of each biocontrol agent was drenched in soil and adjusted at 50%
W H.C. with water. The soil had a natural infestation of 4-9 sclerotia of M. phaseolina
g1 of soil as found by using wet seiving and dilution technique (Sheikh & Ghaffar, 1975),
5% colonization of R. solani on sorghum seeds used as baits (Wilhelm, 1955) and 3500
cfu of mixed population of F. oxysporum and F. solani as assessed by soil dilution
technique (Nash & Snyder, 1962). Each treatment was replicated three times and pots
were randomized on a screen house bench.

Plants were uprooted after 30 and 60 days of growth. Five one cm long root pieces
from each plant were cut, surface sterilized with 1% Ca(OCl)2 for 3 minutes and
transferred onto PDA plates containing penicillin (100000 units/litre) and streptomycin
(0.2 gm/litre). After incubation for 5 days at 28°C incidence of root infecting fungi viz.,
M. phaseolina, R. solani and Fusarium spp., were recorded.

Results

More than 50% reduction in M. phaseclina infection in 30 day old fenugreek
seedlings was observed where T. viride, T. hamatum and R. meliloti (KUMH 555) were
used alone as seed dressing and or as soil drench while application of T. hamatum with
R. meliloti (KUMH 139 & KUMH 653) showed more than 70% control of M. phaseolina
infection. In 60 day old plants 7. harzianum alone or combined use of T. koningii and R.
meliloti (KUMH 555, KUMH 139 & KUMH 653) and T. pseudokoningii with R. meliloti
(KUMH 555) reduced M. phaseolina infection by more than 50%.

Complete control of R. solani infection was found both in 30 and 60 day old plants
where T. harzianum, T. pseudokoningii, T. hamatum and R. meliloti (KUMH 555 &
KUMH 653) were used either as seed dressing or as soil drench. Combined use of R.
meliloti (KUMH 555) with T. viride, T. koningii, T. pseudokoningii; R. meliloti (KUMH
139) with 7. harzianum, T. hamatum, T. koningii and R. meliloti (KUMH 653) with T.
harzianum, T. hamatum, T. koningii and T. pseudokoningii completely controlled R.
solani infection both on 30 and 60 day old plants when used cither as seed dressing and
or as soil drench.

Complete control of infection by Fusarium spp., on 30 day old seedlings was found
where T. harzianum, T. koningii were used alone or R. meliloti (KUMH 555) with T.
viride, T. koningii and T. pseudokoningii; R. meliloti (KUMH 139) with T. viride, T.
hamatum, T. koningii and T. pseudokoningii; R. meliloti (KUMH 653) with T. viride, T.
hamatum and T. koningii were used either as seed dressing and or as soil drench. In 60
day old plants more than 50% reduction in Fusarium infection was produced where T.
harzianum, T. viride, T. hamatum, T. koningii, T. pseudokoningii and R. meliloti (KUMH
555, KUMH 139 & KUMH 653) were used alone or rhizobia mixed with Trichoderma
spp., and used either as seed dressing and or as soil drench.
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Fig.1. Control of Macrophomina phaseolina, Riuzoctonia solani and Fusarium infection on fenugreek by
Trichoderma spp., and different isolates of R. melilot: used as seed dressing or as soil drench:

A= Control, B= T. harzianum, C= T.viride, D = T. hamawm,E= T. koningii, F= T. pseudokoningii, G =
R. melilori (KUMH 555), H= R. meliloti (KUMH 139), 1= R. meliloti (KUMH 653),J= B+G,K= B+H,
L=B+M=C+G. N=C+H,O0=C+L,P=D+G.Q=D+H. R=D+1.8=E+G,T=E+H,U=
E+LV=F+G W=F+H.V=F+L
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No significant difference was found in root nodulation among treated and or
untreated plants.

Discussion

In the present study Trichoderma spp., and R. meliloti isolates showed promising
results in controlling the infection of M. phaseolina, R. solani and Fusarium spp., on
fenugreek roots. Trichoderma spp., are known to produce antibiotics that are active
against pathogens in vitro (Dennis & Webster, 1971). Harman et al., (1980) reported that
seed treatments with 7. hamatum protect seeds and seedlings of radish and pea from
attack of R. solani and Pythium spp. Crown rot of tomato caused by Fusarium spp., have
been reduced in soil infested with T. harzianum (Sivan et al., 1987). T. koningii reduced
preemergence damping off of pea caused by Pythium spp., (Lifshitz et al., 1986). Seed
dressing or soil drench with 7. harzianum and T. viride reduced the infection of M.
phaseolina, R. solani and Fusarium spp., on okra, sunflower, mustard, soybean and
mungbean (Ehteshamul-Haque ef al., 1990, Ehteshamul-Haque & Ghaffar, 1991). /At a
given population of Phytophthora megasperma and F. oxysporum higher level of R.
meliloti reduced root rot of lucerne (Tu, 1980). In vitro hyphal growth of F. oxysporum
was suppressed by multiplication of R. meliloti in a mixed culture, while in soil it reduced
severity of root rot of lucerne (Sawada, 1982). Duffy & Weller (1992), reported better
control of Gaeumannomyces graminis var. tritici by T. koningii used with fluorescent
Psendomonas spp. In our study use of mixed inoculum of R. meliloti and Trichoderma
spp., also showed good control of infection of M. phaseoline and Fusarium spp., on
fenugreek. 7. viride is known to stimulate rhizobia (Gangawane & Salve, 1987). Treat-
ment of pea seeds with bothiRhizobium and T. hamatum had no adverse effect on each
other (Harmanet al., 1981). It would suggest that use of Trichoderma spp., and R. meliloti
has great potential to control the root rot disease of fenugreek seedlings.

References

Abid, M.. S. Ehteshamul-Haque; M.A. Maqbool and A. Ghaffar. 1992. Effect of oilcakes, Bradyriuzobium
sp.. Paecilomyces lilacinus and Furadan on root nodulation and root knot nematode in mungbean.
Pak. J. Nematol., 10: 145-150.

Bell, D.K.. H.D. Wells and C.R. Markham. 1982. In vitro antagonism of Trichoderma sp., against six fungal
pathogens. Phytopath., 72: 379-382.

Butt, Z.L. and A. Ghaffar. 1972. Stimulation of Ruzobium nifolii by Stachybowrys atra. Pak. J. Bot., 3: 93-95.

Chakraborty. U., and R.P. Purkayastha. 1984. Role of rhizobiotoxine mn protecting soybean roots from
Macrophomina phaseolina infection. Can. J. Microbiol., 30: 285-289.

Chet,I., G.E.Harman and R. Baker. 1981. Trichoderma hamatan: hyphal interactions with Riizoctonia solan:
and Pythium sp. Microbiol. Ecol., 7: 29-38.

Dennis, C. and J. Webster. 1971b. Antagonistic properties of species group of Trichoderma. 11. Production
of volatile antibiotics. Trans. Brit. Mycol. Soc.. 57: 41-48.

Dufty, B.K. and D.M. Weller. 1992. Suppression of take all by Trichoderma koningii used individually and in
combination with fluorescent Pseudomonas spp. Phytopath., 82: 1080.

Ehteshamul-Haque, S., A. Ghaffar and M.J. Zaki. 1990. Biological control of root rot of okra, sunflower.
soybean and mungbean. Pak. J. Bot., 22: 121-124.

Ehteshamul-Haque. S. and A. Ghaffar. 1991. Biological control of root rot disease of mustard. Pak. J. Bot.,
23: 194-198.

Elad, Y..I.Chet and Y. Henis. 1971. Biological control of Rhizoctonia solani in strawberry field by Trichoder-
ma harzianuim. Plant & Soil 60: 245-254.



BIOLOGICAL CONTROL OF ROOT ROT OF FENUGREEK 221

Gangawane, L.V. and P.B. Salve. 1987. Interaction between weed microflora, Rhizobium and Rhizoctonia
bataticola in groundnut. Tropical Ecology 38: 193-189.

Ghaffar, A. 1992. Use of microorganisms in the biological control of root rot diseases of crop plants. NSRDB
Final Research Report. Department of Botany, University of Karachi, Karachi-75270, Pakistan pp. 85.

Harman, G.E,, 1. Chet and R. Baker. 1980. Trichoderma hamatum effects on seed and seedling disease
induced in radish and  pea by Pythiur spp., or Rhizoctonia solani. Phytopath., 70: 1167-1172.

Harman, G.E., I.Chet and R. Baker. 1981. Factors affecting Trichoderma hamatum applied to seeds as
biocontrol agent. Phytopath., 71: 569-572.

Khan, M.A.and S. Khalil. 1989. Interactions between Riuzobium japoricum and soybean spermosphere fungi.
Pak. J. Agric. Res., 10: 309-310.

Lifshitz, R., M.T. Windham and R. Baker. 1986. Mechanism of biological control of preemergence damping-
off of pea by seed treatment with Trichoderma spp. Phytopath., 76: 720-725.

Nash, S.M. and W.C. Snyder. 1962. Quantitative estimations by plate counts of propagules of the bean root
rot Fusarium in field soils. Phytopath., 52: 567-572.

Sawada, Y. 1982. Interaction of rhizobial nodulation of aifalfa and root rot caused by Fusarium oxysporum.
Buil. National Grassland Res. Inst. Japan. No.22: 19-26.

Sheikh A. H. and A. Ghaffar. 1975. Population study of sclerotia of Macrophomina phaseolina in cotton
fields. Pak. J. Bot., 7: 13-17.

Sivan, A., O. UcKo and I. Chet. 1987. Biological control of Fusarium crown rot of tomato by Trichoderma
harzianum under field conditions. Plant Dis., 71: 587-592.

Tu, J.C. 1980. Incidence of root rot and over wintering of alfalfa as influenced by rhizobia. Phaytopath. Z., 97:
97-108.

Wells, H.D., D.K. Bell and C.A. Jaworski. 1972. Efficacy of Trichoderma harzianum as a biological control of
sclerotium rolfsii. Phytopath., 62: 442-447.

Wilhelm, 1955. Longevity of the Verticillium wilt fungus in the laboratory and field. Phytoparth., 45: 180-181.

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

(Received for Publication 10 September 1992)





