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Abstract: The genus Trichoderma is rapidly growing colonies bearing tufted or postulate, repeatedly branched conidiophores with
lageniform phialides and hyaline or green conidia born in slimy heads. 62 isolates of Trichoderma species were isolated from different
rhizospheric soil samples collected from different places located in Western Himalayas region. Out of these only two species were found
i.e. Trichoderma hazianum and Trichoderma viride. Their efficacy against soil borne plant pathogens like Sclerotium rolfsii, Rhizoctonia
solani and Sclerotinia sclerotiorum revealed that only three isolates amounting to 5% of the total collected isolates of this region were found
highly antagonist. Among them 5% isolates were found against S. rolfsii, 13% isolates against R. solani, 10% against sclerotium caused
above 80% inhibition of mycelial growth respectively. 6% isolates out of twenty seven utilized chitin by more than 80 and 16% isolates
consumed cellulose by above 80% and therefore are producers of chitinase and cellulases. 58% isolates produced colonies having cottony
texture and 41% produced dark green colonies. Pigmentation as observed from reverse side of the colony revealed that 70% of them did
not produced pigment in the medium. Plant growth promotion measured as root and shoot lengths were significantly higher than in control.
The maximum root length and shoot length were recorded when seeds were treated with isolates were recorded at Srinagar Garhwal was
4.70 and 4.75 cm out of all the isolates in which isolate recorded from Srinagar no 3 caused maximum percent seed germination which was
significantly higher 79.49%.
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Introduction
Trichoderma pers. Ex. Fr., a genus under
Deuteromycotina, Hyphomycetes, Phialasporace, Hyphales,
Dematiaceae has gained immence importance since last few decades
due to its biological control ability against several plant pathogens.
Biocontrol mechanisms are likely to be specific for particular
antagonists and plant pathogens and several mechanisms could
operate independently or synergistically in any microbial interaction.
Trichoderma harzianum is one efficient biocontrol that is
commercially produced to prevent development of several soil
pathogenic fungi. Trichoderma as a potent fungal biocontrol agent
against a range of plant pathogen has attracted considerable scientific
attention (Rini and Sulochana, 2007). Biocontrol is an important
approach for plant disease management under changing food habits
and commercialization of agriculture (Manczinger et al., 2002).
However, micro-organisms as biocontrol agents typically have a
relatively narrow spectrum of activity compared with synthetic
pesticides and after exhibit inconsistent performance in practical
agriculture, resulting in limited commercial use of biocontrol
approaches for suppression of plant pathogens (Mathre et al.,
1999; Harman, 2000; Singh et al., 2001; Chaube et al., 2002). To
overcome this limitation the research is on the way to improve the
commercial formulations of biocontrol agents for increasing their
effect spectrum. Several fungal and bacterial biocontrol agents have
* Corresponding author: bjoshi92@yahoo.com

been used for achieving plant disease control, amongst them
Trichoderma group has been found effective against aerial, root
and soil pathogens (Weller, 1988; Whipps et al., 1993; Elad et al.,
1998 a,b; Van Loon et al., 1998; Elad, 2000; Harman et al., 2004;
Chaube et al., 2002). For successful use of biocontrol agents for
disease control, their biological and ecological study is essential.
Biocontrol agents differ fundamentally from chemical fungicides as
they grow and proliferate effectively. Therefore, effective antagonist
established in crop ecosystem remain active against targeted
pathogens under favourable conditions (Caldwell, 1958; Lewis
and Papavizas, 1984). Several species of Trichoderma received
attention mainly due to their importance in biological control of
soilborn plant pathogens. Antibiosis, mycoparasitism and competition
for nutrients are the mechanisms involved in biological control. Recent
studies have shown that they are opportunistic, avirulent plant
symbionts, as well as the parasites of other fungi.
India has 20 agro-ecological regions, which are further
divided into 60 agro-ecological sub regions. Agro-ecosystems of
these sub regions has great variability and the characteristics of the
microbes associated with crops of the region also varied greatly.
Selection of biocontrol agent with wide host range is one of
the main approach to achieve this goal. Application of a mixture of
introduced biocontrol agents would more closely mimic the natural
situation where the variety of antagonistic microbes are present in
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nature and might broader the spectrum of biocontrol activity, enhance
the efficacy and reliability of control (Duffy and Weller, 1995; Hornby,
1983; Leemonceau and Albouvette, 1991; Chaube and Singh,
1991), and allow the combination of various mechanisms without
need for genetic engineering (Janisiewicz, 1988). In view of the
documentation of soil microbial diversity in Indian Himalayas region,
mainly based on the isolation of three most frequently occurring
species of Trichoderma viz., T. harzianum, T. koningii and T.
viride and their biocontrol abilities (Ghildiyal and Pande, 2008).
The present study was proposed with an objective to access the
species of Trichoderma found in wide plant population in Western
Himalayan region and to know their efficacy against several plant
pathogens.
Materials and Methods
Isolation and identification of Trichoderma spp. and fungi
in soil samples: Soil samples were collected from agro-ecological
sub regions of Western Himalayas in Uttrakhand of India from
rhizosphere soils of important crops. For rhizospheric soil, plant
was gently and carefully uprooted, soil tightly adhering the root was
collected, randomly selected , mixed and one forth part was used
as composite rhizospheric soil sample of the region. The pH of soil
was determined in 1:2 (soil: water) ratio, keeping 30 min as
equilibration time.
Collected soil samples were air dried for 4 hr and isolation
was done by serial dilution technique (Krassilnikov, 1950).
Trichoderma selective medium (TSM) was used for isolation of the
isolates of Trichoderma (Elad et al., 1981). 1 ml soil suspension
was taken with the help of 5 ml sterilized pipette and poured on the
petriplate seeded with TSM. The plates were incubated at 28±1oC
for 5 days. Observation on the appearance of colonies was recorded
from 3rd to 5th day. Individual colonies were picked up and maintained
in pure culture for further study. The pathogens Sclerotium rolfsii,
Rhizoctonia solani and Sclerotinia sclerotiorum were isolated from
chick pea (Cicer arietinum), soybean (Glycin max) and mustard
(Brassica juncea), respectively. Diseased part of plant or pathogen’s
sclerotia were collected from the field, surface sterilized in the 0.1%
mercuric chloride solution, washed three times thoroughly with the
distilled sterilized water and placed in petriplates having Potato
Dextrose Agar (PDA) medium at 28±1oC.The Trichoderma spp.
and pathogenic fungi were identified and examined under
compound microscope on the basis of their cultural and morphological
characters, the fungal cultures (pathogens and Trichoderma spp.)
were maintained on PDA slants at 4oC for further study.
Mass multiplication of Trichoderma sp.: Trichoderma spp.
have been grown on wide range of grains viz. maize, sorghum,
pearl millet, wheat, Jhangora weed (Echinocloa frumantaceae),
wheat bran, wheat straw, waste tea leaves, banana fruit bark,
coffee husk, paddy-straw, Diatomaceous, earth granule impregnated
with molasses (Zaidi and Singh, 2004; Lewis and Papawizas, 1984).
Sugarcane pressmud have been widely utilized for mass
multiplication and delivery of the Trichoderma biopesticides in soil
(Singh and Joshi, 2007).
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Mass cultures of Trichoderma isolates were made on
barnyard millet grains (local name: Jhigora). Twelve hour water
soaked grains (250 gm) were filled in 250 ml flask and autoclaved
at 15 psi pressure for half an hour. After cooling the grains were
inoculated with three days old culture of Trichoderma and incubated
at 28±1oC for 12 days. Colonized grains were allowed to dry in
open shade and grounded with the help of wily mill to get fine
powder passed through 50 and 80 mesh size sieves and used for
glass house experiments.
Antagonism in vitro: Four cm pieces from the growing medium of
Trichoderma spp. and pathogens were cut out by cork borer from
edges and placed in petriplates having 20 ml freshly prepared PDA
medium (Morton and Stroube, 1955) by duel culture techniques
and incubated at 28±1oC (Morton and Stroube, 1955). Periodical
observations on the growth of Trichoderma spp. and their ability
to colonize the pathogens were recorded and also percent
inhibition of mycelial growth of pathogens was calculated by using
the formula:
(C - T)
× 100
C
Where, I = Per-cent inhibition in mycelia growth
C = Growth of pathogen in control plates
T = Growth of pathogen in dual culture plates
I=

Plant growth promotion: Growth promotion activity of
Trichoderma spp. was studied under glass house conditions. Chilli
seed were surface sterilized with 0.5% sodium hypochlorite solution
for 10 min. and then air dried. The seeds were treated with powered
formulation of Trichoderma spp. (@ 5g Kg-1 seed: cfu = 109 g
powder). Ten treated seeds were sown in the plastic pots having
200 g sterilized soil (20 lbs psi for 2 hr), each treatment replicated
thrice. Pots were irrigated on alternate days with sterilized water.
Soil surface occasionally stirred with plastic spatula to ensure good
soil aeration. Five plants were uprooted after 15 days of sowing
from each crop, their root and shoot lengths were recorded and
germination of seeds were also counted. For studying the growth
pattern of the fungi, 5 mm diameter pieces with agar medium were
cut from the active growing colony and placed on PDA agar plates
which were incubated for 4 days at 28±1oC and radial growth by
mm by placing mycelia bid in the central of the petriplates measured
hourly intervals i.e. 24, 48 and 72 hr and pigmentation is phenotypic
characters for visual operation of colony colour and texture and
reverse side of colour of all the fungal Trichoderma spp. were
examined and recorded on 7th day after inoculation.
Biochemical testing: All the cultures of Trichoderma were
examined qualitatively for production of extracellular enzymes viz.,
chitinases and cellulases by comparing their radial growth. The
cultures were grown on modified Trichoderma Specifc Medium
(mineral medium) (Cappuccino and Sherman, 1996) in which
carbon source glucose was replaced by one percent chitin/cellulose.
Composition of modified TSM mineral media is as follow: MgSo4.

Antagonistic and plant growth activity of Trichoderma
7H2 O = 0.4 g; K2HPO4 = 1.8 g; KCl = 0.3 g.; NH4NO3 = 2.0 g.;
Chitin cellulose-1 = 10.0 g; Agar-agar = 20.0 g; Distilled water = To
make 1 litre.
All the data were statistically analyzed at ARIS Cell, IISR,
Lucknow, using Micro-32 UNIX system. Critical difference was
calculated at probability level of 0.05 to identify significant effect of
treatment means. In all experiments, the data were analyzed using
simple ANOVA on completely Randomized Block Design.
Results and Discussion
Sixty two isolates of Trichoderma collected from Western
Himalayas agro ecological subregions of India were evaluated for
antagonistic potential against plant pathogens, plant growth promotion
of chilli seedlings, cell wall degrading enzyme production as well as
for cultural parameters.
Regarding antagonistic potential and plant growth
promotion activity of the isolates of Trichoderma a total of 27 isolates
of Trichoderma were studied from the soil samples of Western
Himalayas, among them mainly two species was found i.e.
Trichoderma harzianum and Trichoderma viride which included
Pithoragarh, Dehradun, Srinagar, Lambgoan and Mukteshwar,
the soil was of acidic nature. The crop fields selected for sampling
were potato, paddy, maize and cabbage with pH of 6.4, 6.9, 5.2,
6.1 and 5.6 respectively.
In dual culture technique (Table 1) isolate 1.1.1 showed
significantly higher percent inhibition (80.35%) of mycelial growth
of S. roflsii followed by isolate 1.1.6 (79.35%). R. solani was
inhibited significantly more by isolate 1.3.3 (85.36%). Mycelial
growth of S. sclerotiorum was significantly inhibited by isolate 1.4.3
(82.73%) followed by isolates 1.4.2 (82.29%), 1.4.1 (81.15%)
and 1.5.4 (80.99%).
Plant growth promotion (Table 1) measured as root and
shoot lengths were significantly higher than what was recorded in
control. Isolates 1.4.1 (68.47) and (65.16) were almost similar with
control with respect to percent seed germination. Maximum root
and shoot length were recorded when seeds were treated with
isolate 1.3.1 (4.70 and 4.75 cm) followed by other 19 isolates.
Isolate 1.3.3 caused maximum percent seed germination (79.49)
which was significantly higher and followed by eighteen isolates.
Regarding substrate utilization and growth pattern of the
isolates of Trichoderma harzianum, isolate 1.3.2 (Table 2) showed
significantly higher utilization of chitin (81.51%) followed by isolate
1.2.1 (77.12%) and 1.3.1 (75.11%). Cellulose utilization by isolates
1.3.4 was equal to that of glucose which was significantly superior
all other isolates and isolates 1.3.1 (90.29%), 1.3.2 (96.21%) and
1.3.5 (97.73%) were at par for cellulose utilization, where as
significantly inferior to isolate 1.3.4.
Out of 27 isolates, 14 produced dark green color colonies,
eight bluish green and the remaining five light green. Eight isolates
produced defuse mycelial growth, while the rest were of cottony
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type. Reverse side color was yellow green in 6 isolates, light drab
in 3 and no pigmentation was found in 18 isolates.
A total of 62 isolates recorded from different rhizosphoric
soil samples against soil borne plant pathogens Sclerotium rolfsii,
Rhizoctonia solani and Sclerotinia sclerotiorum revealed that only
three isolates (5% of the total isolates) of this region were highly
antagonist as they reduced mycelial growth of S.rolfsii by 80% and
above. 8 isolates were against R. solani, the number and their
percentage was 13, 6 isolates of Trichoderma viride were found to
inhibit mycelia growth (10%) against S. sleotiorum. Similar
differences were obtained against these three fungal pathogen when
their inhibitory potential was recorded between 60-80%. In all 46%
isolates caused inhibition of mycelial growth of S. rolfsii, 39% against
R. solani and 53% against S. sclerotium.
The percentage of isolates causing 45-60% inhibition of
mycelial growth was reported of which S. rolfsii 34%, R. solani 46%
and S. sclerotium 35%. Percentage of isolates causing less than
45% mycelial growth inhibition of these three fungal plant pathogens
were 15, 2 and 2% against S. rolfsii, R. solani and S. sclerotiorum,
respectively. Therefore, the differences recorded with respect to
their inhibitory potentials revealed existence of variability in
antagonistic potential of Trichoderma occurring naturally in soil.
The assessment of their enzymatic activities through consumption of
chitin and cellulose, quantifying the production of chitinases and
celluloses revealed that 6% isolates consumed chitin by 80% and
above 37% of them by 60-80, 46% of them between 45-60 and
46% of them less than 45%. This reveal the fact that Trichoderma
isolates isolated from different locations in the western Himalayan
Hills differ in their chitinase production activity.
Out of 62 isolates, the colonies of 58% of them were cottony
and 42% of them produced defused mycelial growth. Regarding
the color of colonies, 41% isolates produced dark green colonies,
19% bluish green, 20% light green, 6% grayish green, 5% olive
green and 2% colonies were yellowish green. The type of
pigmentation observed from the reverse side of petridish revealed
that 70% of the isolates did not produced any pigment in the medium,
13% of them produced yellow green, 11% light drab and 3% pale
yellow or dark brown.
Among sixty two isolates of Trichoderma viride isolated 5%
were acted against S. rolfsii, 13% against R. solani and 10% against
S. sclerotiorum caused above 80% inhibition of mycelial growth
respectively. Six percent isolates utilized chitin by more than 80%
and thus are producers of chitinase. Sixteen percent isolates
consumed cellulose by above 80% are producers of cellulases,
58% isolates have cottony texture and 41% produced dark green
colonies, whereas while in reverse side 70% did not produced
pigment in the medium.
The fungal antagonist, naturally occurring were isolated
and studied for variability with respect of their biocontrol potential,
plant growth promotion and some enzymatic activities. A total of 62
isolates of Trichoderma spp. were recovered from the rhozosphere
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Table - 1: Antagonistic potential and plant growth promotion activity of the isolates of Trichoderma recovered from agro-ecological region of Western Himalayas
AER No/

Sampling

Isolate N.

site

1.1.1

Joshimath

Crop

Soil
pH

Sr

Rs

Ss

RL (cm)

SL (cm)

Germ. (%)

Potato

6.4

80.35
(63.69)
63.25
(52.68)
66.12
(54.41)
62.79
(52.41)
63.25
(52.68)
79.35
(62.98)
66.78
(54.81)
63.25
(52.68)
58.95
(50.16)
56.11
(48.51)
55.86
(48.37)
56.75
(48.88)
47.31
(43.46)
36.34
(37.07)
40.14
(39.31)
61.38
(51.58)
38.33
(38.25)
36.34
(37.07)
54.35
(47.50)
57.81
(49.49)
56.52
(48.75)
61.32
(51.54)
62.42
(52.19)
62.15
(52.03)
63.45
(52.80)
58.51
(49.90)
61.11
(51.42)

50.79
(45.45)
74.70
(59.80)
78.77
(62.57)
75.10
(60.07)
78.95
(62.69)
52.86
(46.64)
75.29
(60.20)
77.15
(61.45)
69.19
(56.29)
72.97
(58.68)
72.97
(58.68)
70.58
(57.15)
51.27
(45.73)
65.27
(53.89)
66.52
(54.65)
85.36
(67.51)
68.21
(55.68)
67.83
(55.45)
48.77
(44.30)
47.98
(43.84)
47.04
(43.30)
50.15
(45.09)
54.27
(47.45)
53.84
(47.20)
55.34
(48.07)
54.08
(47.34)
58.33
(49.80)

53.27
(46.88)
65.18
(53.84)
66.25
(54.48)
64.32
(53.32)
66.26
(54.49)
55.52
(48.17)
66.80
(54.82)
64.15
(53.22)
63.26
(52.69)
65.38
(53.96)
62.41
(52.19)
66.24
(54.48)
76.53
(61.03)
57.35
(49.23)
57.32
(49.21)
73.28
(58.88)
59.15
(50.27)
56.84
(48.93)
81.15
(64.27)
82.29
(65.12)
82.73
(65.45)
78.06
(62.07)
77.81
(61.90)
78.27
(62.22)
80.99
(64.16)
79.77
(63.27)
79.25
(62.91)

4.35

4.43

4.13

4.35

4.14

4.26

4.38

4.16

4.27

4.30

4.35

4.25

4.32

4.43

4.47

4.58

4.15

4.03

3.87

4.10

4.33

4.52

4.27

4.41

4.50

4.47

4.70

4.75

4.65

4.49

4.40

4.43

4.52

4.63

4.35

4.22

4.27

4.11

4.48

4.25

4.33

4.48

4.15

4.32

4.47

4.67

4.08

4.26

4.45

4.53

4.50

4.55

4.05

4.32

2.70

3.20

0.53

0.71

76.76
(61.18)
75.39
(60.26)
78.02
(62.05)
72.00
(58.05)
78.36
(62.28)
76.76
(61.18)
72.84
(58.59)
71.96
(58.03)
79.15
(62.84)
69.39
(56.41)
72.18
(58.17)
70.02
(56.80)
71.28
(57.60)
75.51
(60.34)
77.17
(61.46)
79.49
(63.08)
74.39
(59.60)
74.03
(59.36)
68.47
(55.84)
72.16
(58.16)
73.52
(59.03)
65.16
(53.83)
70.33
(57.00)
72.23
(58.20)
69.47
(56.46)
73.67
(59.13)
71.06
(57.46)
60.25
(50.92)
5.11

1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8
1.2.1

Dehradun

Paddy

6.9

1.2.2
1.2.3
1.2.4
1.2.5
1.3.1

Srinagar

Maize

5.2

1.3.2
1.3.3
1.3.4
1.3.5
1.4.1

Lambgoan

Paddy

5.1

1.4.2
1.4.3
1.5.1

Mukteshwar

Cabbage

5.6

1.5.2
1.5.3
1.5.4
1.5.5
1.5.6

Antagonistic potential inhibition %

Control
CD at 5%

5.18

3.87

3.92

Plant growth promotion

Sr = Sclerotium rolfsii, Rs = Rhizoctonia solani, Ss = Sclerotinia sclerotiorum RL = Root length, SL = Shoot length, Germ = Germination, Values in
parentheas are improvement over the antagonistic fungi
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Table - 2: Antagonistic potential substrate utilization and growth pattern of the isolates of Trichoderma recovered from Western Himalayas
AER No./

Sampling

Isolate N.

site

1.1.1

Joshimath

Crop

Potato

Soil

Substrate utilization (%)

pH

Chitin

Cellulose

Colony color

Colony
texture

Reverse side
color

6.4

46.36
(42.91)
33.34
(35.27)
32.53
(34.77)
33.23
(35.20)
36.42
(37.12)
49.80
(44.89)
38.65
(38.44)
32.95
(35.03)
77.12
(61.43)
42.30
(40.57)
50.68
(45.39)
45.87
(42.67)
68.17
(55.66)
75.11
(60.08)
81.51
(64.54)
50.53
(45.30)
70.33
(57.00)
72.85
(58.60)
52.21
(46.27)
53.67
(47.10)
59.31
(50.37)
54.15
(47.38)
52.01
(46.15)
57.53
(49.33)
54.29
(47.46)
55.33
(48.06)
57.28
(49.19)
5.72

41.10
(39.87)
70.90
(57.36)
72.16
(38.16)
73.48
(59.01)
70.82
(57.31)
45.43
(42.38)
75.13
(60.09)
72.38
(58.30)
72.62
(58.45)
60.14
(50.85)
63.59
(52.89)
61.82
(51.84)
65.75
(54.18)
90.29
(71.86)
96.21
(78.84)
52.62
(46.50)
100.53
(90.00)
97.73
(81.48)
39.22
(38.77)
43.51
(41.27)
40.42
(39.48)
36.67
(37.28)
42.11
(40.46)
37.75
(37.91)
38.11
(38.12)
40.51
(39.53)
39.02
(38.66)
4.81

Light green

Cottony

Colorless

Dark green

Effuse

Yellow green

Dark green

Effuse

Yellow green

Dark green

Effuse

Dark green

Effuse

Yellow
green
Yellow green

Light green

Cottony

Colorless

Dark green

Effuse

Yellow

Dark green

Effuse

Yellow

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Bluish green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Dark green

Cottony

Colorless

Light green

Cottony

Light drab

Light green

Cottony

Light drab

Light green

Cottony

Light drab

Bluish green

Cottony

Colorless

Bluish green

Cottony

Colorless

Bluish green

Cottony

Colorless

Bluish green

Cottony

Colorless

Bluish green

Cottony

Colorless

Bluish green

Cottony

Colorless

1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8
1.2.1

Dehradun

Paddy

6.9

1.2.2
1.2.3
1.2.4
1.2.5
1.3.1

Srinagar

Maize

5.2

1.3.2
1.3.3
1.3.4
1.3.5
1.4.1

Lambgoan

Paddy

5.1

1.4.2
1.4.3
1.5.1
1.5.2
1.5.3
1.5.4
1.5.5
1.5.6
CD at 5%

Mukteshwar

Cabbage

5.6

Growth pattern

Values in parenthesis indicates percent improvement over the antagonistic fungi
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soils Uttrakhand grown crops. The soil reactions were neutral to
acidic and alkaline. It is an known fact that after isolation of the
biocontrol agents, the first and perhaps the most important step in a
biocontrol research programmed is to evaluate their biocontrol
potential against target pathogens. In the present study, all the 62
isolates of Trichoderma were evaluate for their antagonistic potential
against Sclerotium rolfsii, Rhizoctonia solani and Sclerotinia
sclerotiorum under in vitro conditions, employing monoculture and
dual culture techniques. The plant growth promotion was studied
with the test crop chilli. Productions of cell wall degrading enzymes,
a key component of antagonistic ability, were studied as utilization of
different carbon sources (chitin and cellulose). The growth of
Trichoderma isolates on semi- synthetic medium was observed
and growth pattern as colony colour, colony texture and reverse
side pigmentation of colonies were recorded.
India is the land of great diversity, was divided into 20 agroecological regions which were further sub-divided into 60 agroecological sub regions (Velayutham et al., 1999). The fungal
antagonists, naturally occurring were isolated and studied for
variability with respect to their biocontrol potential, plant growth
promotion and some enzymatic activities.
The above observations established the fact that
Trichoderma isolates existing in their natural conditions in natural
ecosystem do differ with respect to their growth, antagonistic potential
and utilization of substrates such as chitin and cellulose. Variability
for antagonistic potential among isolates of Trichoderma spp. was
also observed by (Deb and Dutta, 1991) as they found a clear
inhibition zone between Trichoderma viride and Sclerotium rolfsii
while there was over growth of Trichoderma harzianum
Trichoderma koningii on test pathogen. Similarly (Li and his
coworkers, 2001) studied eighteen isolates of Trichoderma spp. of
these isolates, TR13 showed greatest antagonists effects against
Rhizoctonia solani. (Tang et al., 2002) studied cellulose utilization
by isolates of Trichoderma spp. and they observed Trichoderma
hamatum utilized cellulose followed by Trichoderma aureoviride
and Glaocladium virens. Chitin as carbon source was also variably
utilized by different isolates of Trichoderma spp. (Kucuk and Kivanc,
2003). This clearly established the existence of biodiversity even
within a particular agro-ecological sub region.
Several research papers that have appeared in the
literature do reveal the fact that various species and isolates of
fungal antagonist Trichoderma suppress mycelial growth, reduce
root rots, increase plant growth, and induce resistance in various
crops with which Sclerotium rolfsii (Mukherjee, 1993; Tian et al.,
2001; Dutta and Das, 2002; Palomar et al., 2002), Rhizoctonia
solani (Li et al., 2001; Zapata et al., 2001; Ziedan and Mahmoud,
2002; Gaikwad and Nimbalkar, 2003; Yossen et al., 2003; Fravel
and Lewis, 2004) and Sclerotinia sclerotiorum (Gupta and Agarwal,
1988; Hajlaoui et al., 2001; Singh et al., 2003; Huang and Erickson,
2004) are associated.
It has invariably been found that when such antagonists
are introduced in soil, the interactions are not confined only between
Journal of Environmental Biology
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hosts (plant pathogens) and parasites (antagonists). It is rather a
very complex interaction with partner’s plants, pathogens, micro
biota, antagonists and physico-chemical factors of the soils. Many
workers established these facts (Chung et al., 1988) concluded a
negative correlation between increasing decomposition levels of
the organic matter and population development of the pathogen
and its antagonist so the composting process could be used to
examine interaction between specific crop residue decomposition
levels, the host, the pathogen and its antagonist. On the same line
(Dashwood et al., 1993) studied the possible associations and
dissociations between different combination of fungi occurring
together on the same root system use a correlation matrix and
spatial relationships of different groups demonstrated by principle
coordinate analysis. Pieta and Patkowska (2003) found more than
twice as many antagonistic fungi from the potato rhizosphere as
compared to non-rhizosphere soil.
It is clear that the success of bioagents introduces in soil
does not guarantee the control the target pathogen(s) because
plants, physicochemical and biological factors of soil affect
establishment, proliferation and antagonistic activities of the
introduced bioagents. It is in this context that to ensure success of
introduced bioagents, they should be isolated for the local areas
where they exit. Since they have already faced various processes
of evaluation, their application would be feasible and result oriented.
We reviewed the literature to find out that have others
worked on these aspects. Literature analysis revealed that
comparative studies have been done with various species e.g.
Trichoderma harzianum (Fernandez and Gapasain, 1990 and
Chamswarng and Sangkara, 1988) collected 79 soil samples five
locations in Kamphaeng Saen, Nakhon Pathom, Thailand, they
recovered 936 isolates of fungal antagonists using serial dilution
technique by placing soil suspension on the agar surface of Martin’s
medium and Thornton’s medium. Attained fungi divided into seven
groups, among those Trichoderma- Gliocladium group indicated
123 isolates showing inhibitive reaction against Sclerotium rolfsii.
Kucuk and Kivanen (2003) studied Trichoderma isolates from 31
different soil sampled and grouped them according to their
antagonistic potential and chitin utilization. The results of the study
are the pointer to the fact that the antagonist developed commercially
of one location will be successful in different farming/cropping systems
and ecosystems and questionable. What we need today is that,
antagonists should be isolated from different systems and locations
to create a huge genetic pool and tested for their antagonistic potential
against variety of the targeted plant pathogens and recommended
specifically for different locations and systems.
The present study clearly indicates the high potential of
biocontrol agent, Trichoderma harzianum and Trichoderma viride
isolates for different plant pathogens. The isolates of biocontrol agent
differ in its biocontrol and plant growth promotion ability in different
crops with in the Himalayan ecological regions. Therefore the isolates
from agro-ecological regions can be used for making formulations
either region wise or uniform mix formulation of whole India.

Antagonistic and plant growth activity of Trichoderma
The results of the study are the pointer to the fact that the
antagonist developed commercially of one location will be successful
in different farming/cropping systems and ecosystems is questionable.
What we need today is that, antagonists should be isolated from
different systems and locations to create a huge genetic pool and
tested for their antagonistic potential against variety of target plant
pathogens and recommended specifically for different locations and
systems.
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