. \,
J. Meghalaya Sci. Soc., 4, 25-129, 1930 : :

STUDIES ON INTERACTIONS BRTWEEN TRICHODERMA VIRIDE AND
FUSARIUM MONILIFORME

MANJUMANT BARUAH, B. K. TiwARrl AND R. R. MISHRA

Departinent of Botany, School of Life Sciences, North-Eastern Hill Uniiversity,
Shillong 793 014.

ABSTRACT

) Interaction between iwo coinhabiting soil fungi has been studied under various nutritional and en-
vlror)mcn(z\l manipulations in hquid culture. Significant variation in sporulation and hiomass waus noted under
varying cultural conditions.  The sporutation of both the fungi was highly inhibitedin mixed cultures.  Rea-
sons for their coinhabitation have aiso been discussed.

INTRODUCTION

Trichoderma viride Pers. ex. Frics, a well known antagonist and mycopirasito (Weind-
Ing, 1932 : Deanis and Webstes, 1971 a,b) and Fusarivun moniiiforme Sheldon a root pathogen
(Sadasivan and Subramanian, 1954 : Sharma and Singh 1978 5 Kuhlman or af,  1978) aie the
cotnhabiiants of agricultural soils of  Meghalaya, India.  In order to  understand  their
behavicur and ceology it was thought neeessary  to study their  growth and  sporulation in

pure and mixed cultures under diflerent manipulations  of temperature, pH carbon and
nitrogen sources.

MATERIALS AND METHODS

The organisms  were isolated  from  soil.  Liquid Czapek's  sucrose nitrate
(NaNo,-2p, K,HPO, - 1g, MgSO,. TH,O - 0.5g, KCL - 0.5g, IFe SO, THO - 10mg and sucrosc
30g in 1000 ml. distilled water, pH 5.4) was used for all the experiments except in the case ol
carbon and nitrogen source experiments.

Three temperature, 10, 20 and 30" C, were used for the study of the effect of temperature.
The pH range (pH 4, 6 and 7) was adjusted by IN NaOH or HCL  30.0 g cach of sucrose, mal-
tose and glucose separately was used for carbon source experiment.  In case of nitrogen source
experiment, NaNo, of the general Czapek’s sucrose nitrate medium was replaced by 3.0g of any
of three nitrogen sources viz.  NH,Cl, KNO, and NH, No,.

The inoculum of spore suspension was prepared by transferring the spore mass from a
10 days old culture to sterile distilled water. The spore density of the mmoculum wis adjusted
in botween 50 - 100 x 101 spores per ml. for both the organisms.

50 ml of the liguid media in 250 ml. conical flask was autoclved wt 15 tb/em? for 20
To this was added 1 ml of the aqueous spore suspension of the test fungi for pure
culture and 0.5 ml of each fungus in mixed culturcs.  To prevent bacterial contamination | ml.

minutes.
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cach of 197 streptomycin and penicillin was added to the media after sterilization. Al flasks
were ircubated at 307C in diltuse light whereas in the case ol temperature experiment, the incu-
bation was done at the three temperatures indicated above.  Three replicates were maintained
for oll the sets. Flasks were handshaken cvery morning and cvening to avoid the adhesion of
mycelia to the flask walls or formation of surface mats.

The growth was measured in terms of number of spores and fungal biomass in liquid

Flasks were handshaken for ten mimutes before the spore count was done by hremo-
cytometer in an aliquot of the suspension under the high power of microscope.  Counting was
done under ten microscopic ficlds and @ minimum of thice haemocytometer preparations were
considered for cach replicate.  After counting the spores, the cultures were filtercd threugh a
weighed Whatman No. | filter paper and the Fungad hiomass was estimated by drying the material
to constant weight in hot air oven at 60°C. The dricd Fungal mass was allowed to cool down in
adesiccator before weighing on an cleetric balance. The data were recorded after twenty one
days of incubation.  The results quoted as significant are statistically significant ot 59 level.

culture.

RESULATS

Lficet of temperature

The growth of both the fungi increased with increasing  temperature.  F.omoniliforme
was found (o be sporulating much faster as compared to 7% viride (Table 1. In mixed culture
the sporulation was drastically reduced in both the fungi.  Maximum sporulation was at 30°C
biomass was found to be higher at 20°C and 30" C as compared to value at 100C. There  was
not much diflerence in the values at 20°C and 30°C.

Table 1. Effect of temperature on growth ol the fungi expressed in terms of mean-- SD

number of spores (X10' per ml) and mean fungal biomass (mg., in purén(hcscs)
alter 21 days.
funy 10°C 20°C 301G
F.moniliforme i 157.8-1-21.0 1958--3.9 28184-32.8
(494.00) (567.50) (569.50)
7. viride - 21.44-4.5 110--7.9 317.8-1-11.4
' (508.80) (564.20) (552.80)
. moniliforme w 35+4-3.5 85.6-1-8.9 99-1-33.9
_+ s
T viride + W+ -+
10-1-0.6 10-1-2.9 37.8--13.1
(456.20) (567.50) (564.20)

Eftect of pill

pH 4 was most avourable for the growth of both the fungi in purc as well as mixed

The sporulation at pli 6 und 7 did not ditfer significantly.  Sporulation in both the

fungi was reduce ¢d in mixed cultures.  Biomiass decreased significantly with increase in pH
(Table 2).

cultures.
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Table 2. Effcct of pH on growth of the fungi expressed in torms of mean - SD mlmhcr‘of
spores (X 10 per ml) and mean fungal biomass (ng, in parentheses) after 21 days,

Fungi pH-4 pH-6 pHT

F. moniliforme ... 1839.2-456.9 92.4-4-32.7 122.6-+-14.2
(505.60) 381.51) (300.50)

T. viride 145.1-31.5 29.24-9.1 34.2.110.5
(355.50) (321.00) (295.00)

F. moniliforme o 49133 14.4-:6.2 252.4:11.1

e + + |-

T. viride i 16.00 1.8 T.441.1 21.6-18.0

(399.10) QSO.lO) (350.20)

Effect of carbon source :

T. viride sporulated best in glucose and least in sucrose, while maltose occupied on
intermediate position.  F. moniliforme showed a prefercnce to  sucrose as compared to and
glucose maltose. In  mixed cultures, glucose and maltose stimulated the sporulation of F.
moniliforme. while sucrosce proved less clfective.  The sporulation of T. viride in maltose was
significantly greater in mixed culture than in pure cultures. Mixed cultures in glucose produced
maximum biomass throughout the study (Table 3):

Table 3. Effect of carbon source on growth of the fungi expressed in ternis of*irican - ST
of spores (X 10* per ml) and mean fungal biomass (mg., in parentheses) after 21
days.

Fungi Sucrose Glucose Maltose

F. moniliforme .. 865.8:£95.0 4894.28.5 3294772

o (555.20) (512.00) (638.70)

T. viride e 23.0.1:5.7 302.4:48.5 35 1D

: (484.20) (759.30) (535.20)

F. moniliforme ' . 242.434.5 538-:113 389 1-67.4
=} : + 4 +

T. viride - i 1345.7 289 422.7 84.—1,(6.:5

(530.20) (990.10) (518.90)

I
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E//'gcl of nitrogen source .

Ammonium nitrogen was found to be most favourable for the sporulation of T. viride
while nitrate proved better for F

. moniliforme.  Nitrogen in the form of ammonium nitrate
showed intermediate results.  Sporulation of both the fungi was drastically reduced in mixed
cultzres. The reduction, however, was more severe in 7. viride than F. moniliforme.  The
piomass wepicted almost similar trend (Table 4).

Table 4. EdTect of mitrogen source on growth of the fungi expressed in terms of mean -t

SD number of spores (X 104 per ml) and mean fungal biomass (mg, in parcnthescs)
after 21 days.

Fungi NH,CL KNO, NH,NO,

F. moniliforme 195.8 10.44 7284-43.5 117.8 1496.1
(224.70) (358.70) (384.30)

T. viride 9416-1-393 05.4+24.7 3534 +102.3
(224.70) (172.20) (226.30)

F. moniliforme o 81.64-21.2 5684-95.2 608 1116.8

+ + + +

T. viride T 21.6:.21,2 252489 22.248.5

(215.60) (339.00) (416.70)

In general, £ moniliforme produced more spores than 7. viride.
DISCUSSION

Nutritional and physiological studies on fungi have proved that many fungt arc often
specific or sclective for their growth requirements (Lilly and Barnett, 1951 ; Coclirane, 1958 ;
Bilgrami and Dube, 1976). Many plant pathogenic fungi are known to utilize nitrate (Misra
and Mahmood, 1960 ; Thind and Randhwa, 1937) which was also found true with K. monili-
forme in the present study. Better utilization of nitrate by F. moniliforme as compared to T
tiride  muay probubly be due to a better nitrate reductase system in the forracer.  Glucose is a
smple and often, a superior carbon source for fungi' (Agrawal and Agnihotri, 1970 ; Hasija,
1970).  The best growth of 7. viride in glucose may presumally be duc to its better capacity to
ttilize simple carbon sources or its adaptation to undo the ‘glucose cffect’. The better growth
IOYlE moniliforme in sucrose could be ascribed to its bettzr cnzymatic system for sugar meta-
lism.

It appears, therefore, that probablv F. moniliforme has a wider amplitude and better
aptation for nutrients than 7. viride (Tables 3, 4).

The manipulations in temperature and pH of the medium affected both fungi in some-
¥hat similar way. Under similar conditions of growth, F. moniliforme, generally showed preater
forulation and biomass production both in pure and mixed cultures. This again shows that
“Mmoniliforme probably has widerecological amplitude and is better adapted to the conditions
nder which the cxperiment was conducted (Tables 1 & 2).
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It may be inferred from the present study that the requirement for similar environmenyy|
factors (pH and temperature) and ability to use difierent nutrients (carbon and nitrogen sources)
helps the co-existence of the two fungi in the samo habitat.  While the fornier brings them tq
live together the ‘atrer reduces the possible competition.  The reduced competition is apain

evident from the growth of the two fungi in mixed cultures without climinating or restriciting the
growth of cach other.

As the conclusions are drawn purely from laboratory experiments, their validity ag to
what actually happens in nature wohere a complex network of interactions among various physica|
chemicenl and biological foctors opere e simultancously, would be tenable caly to a limited extent
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