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Screening of Trichoderma species against major soil borne fungal pathogens
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ABSTRACT: The antagonistic potential of forty four isolates of 7richoderma were evaluated in vitro against the most widely occurring

soil borne plant pathogens viz., Macrophomina phaseolina, Rhizoctonia solani, Rhizoctonia bataticola and Sclerotium rolfsii to identify
the most potential Trichoderma isolate. Maximum growth inhibition of M. phaseolina (81.11 %), R. solani (82.59 %) and S. rolfsii (76.67
%) was recorded by 7. hamatum where as T virens was most aggressive against R. bataticola (68.15 %) in dual culture technique.
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Genus Trichoderma consists of anamorphic free liv-
ing fungi common in soil and root ecosystems that promote
plant growth (Yedidia and Chet, 2001) and are effective in
control of soil/seed-borne fungal diseases in several crop
plants (Kubicek, 2001). Many Trichoderma species are
known to produce hydrolytic enzymes viz., cellulases, chi-
tinases and xylanases which are used in diverse fields such
as food processing, pulp and paper industry and textile
industry. In addition some species produce antibiotic prod-
ucts and hence have been successfully used as biological
control agents against a range of phytopathogens. Hence,
they are successfully used and commercialized to combat a
broad range of phytopathogenic fungi such as Rhizoctonia
bataticola (Taub.) Butler, Macrophomina phaseolina
(Tassi) Goid, Rhizoctonia solani Kuhn and Sclerotium rolf-
sii Sacc. (Asran-Amal et al., 2005; Bosah et al., 2010 and
Sreedevi et al., 2011). The objective of the present investi-
gation is to isolate and screen effective Trichoderma spp.
against the major soil borne pathogens.

Experiments were conducted in Biocontrol Laborato-
ry (Plant Pathology), College of Agriculture, University of
Agricultural Sciences, Raichur during 2014-15. Forty four
isolates of Trichoderma spp. were included in this study.
Isolation of the bioagent from soil was done by serial di-
lution method whereas isolation of the pathogenic fungus
was done by following standard tissue isolation method
under aseptic conditions.

Dual culture technique

The antagonistic potential of the Trichoderma isolates
against soil borne pathogens viz., R. bataticola, M. pha-
seolina, R. solani and S. rolfsii was tested by dual culture
method on potato dextrose agar medium. Five mm discs
from actively growing colony of pathogen was cut with a
sterile cork borer and placed near the periphery of PDA
plate. Similarly, antagonistic fungi was placed on the other
side i.e., at an angle of 180°. Plates with no antagonists
placed served as control for the pathogen. The plates were
incubated at 28 + 1°C for seven days. Each treatment was
replicated thrice. The extent of antagonistic activity by
Trichoderma isolates i.e., growth after contact with fungal
plant pathogens was recorded after incubation period by
measuring growth of fungal plant pathogens in dual culture
plate and in control plate. The per cent inhibition of fungal
plant pathogens was calculated using formula:

I:C_Txloo
C

Where,
I = Per cent inhibition.
C = Growth of fungal plant pathogens in control (mm).
T = Growth of fungal plant pathogens in dual culture
plate (mm).
The Trichoderma isolates screened for antagonistic
action against M. phaseolina showed that the highest per
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cent inhibition (81.11 %) was recorded in isolate Tri-12 (7
hamatum) and the lowest inhibition of 48.15 per cent was
recorded in case of Tri-27 (7. viride) whereas isolate Tri-8
(T virens) was most aggressive against R. bataticola and
was able to inhibit 68.15 per cent of pathogen growth and
isolate Tri-37 (7. virens) recorded lowest inhibition of 37.78
per cent. Dual culture assay against R. solani revealed that
among all the Trichoderma isolates tested, Tri-12 (7. hama-
tum) was significantly superior over the other isolates and
showed 82.59 per cent inhibition of growth of R. solani
whereas the lowest inhibition recorded was 32.22 per cent
by Tri-21. Isolate Tri-12 (7. hamatum) showed maximum
per cent inhibition of mycelial growth (76.67 %) of S. rolfsii
and isolate Tri-2 (7. piluliferum) had shown minimum per
cent inhibition of mycelial growth (47.78 %). The results
on per cent inhibition of mycelial growth of pathogens have

been summarized in Table 1.

Although, isolates of 7. harzianum have received
considerable attention because of their potential use as
a biological control agent, in recent years several other
Trichoderma spp. are being isolated and screened for their
antifungal activity (Cigdem and Merih, 2005). Several
researchers (Mahato, 2005; Zafari et al., 2008 and Reddy et
al., 2014) reported 7. virens effective against major patho-
gens. The Trichoderma isolate Tri-2 (T, piluliferum) was
highly efficient in inhibiting three pathogens viz., against
M. phaseolina, R. solani and R. bataticola but showed
least inhibition against S. rolfsii. This strong variability in
bioefficacy may be due to the wide variety of mechanisms
used by Trichoderma to antagonize other fungi (Mendoza-
Mendoza et al., 2003 and Mukherjee ef al., 2003).

Table 1. In vitro evaluation of Trichoderma isolates against major soil borne pathogens using dual culture method

SI. No. Isolate Identification

Per cent inhibition of mycelial growth over control

R. bataticola

R. solani

S. rolfsii

M. phaseolina
1. Tri-1 T viride 60.37 (50.99)
2. Tri-2 T piluliferum 75.93 (60.62)
3. Tri-3 Trichoderma sp. 61.85(51.86)
4. Tri-4 T viride 54.81 (47.76)
5. Tri-5 T harzianum 59.63 (50.55)
6. Tri-6 Trichoderma sp. 62.22 (52.07)
7. Tri-7 T. viride 53.33 (46.91)
8. Tri-8 T virens 61.48 (51.64)
9. Tri-9 T viride 72.22 (58.19)
10. Tri-10  Trichoderma sp. 55.56 (48.19)
11. Tri-11 T virens 63.70 (52.95)
12. Tri-12 T hamatum 81.11 (64.24)
13. Tri-13 T virens 57.04 (49.05)
14. Tri-14  Trichoderma sp. 60.00 (50.77)
15. Tri-15 T viride 62.59 (52.29)
16. Tri-16  Trichoderma sp. 59.26 (50.34)
17. Tri-17  Trichoderma sp. 62.96 (52.51)
18. Tri-18 T virens 59.63 (50.55)
19. Tri-19 T viride 61.85 (51.86)
20. Tri-20 T viride 57.78 (49.47)
21. Tri-21  Trichoderma sp. 71.11 (57.49)
22. Tri-22  Trichoderma sp. 58.15 (49.69)
23. Tri-23  Trichoderma sp. 58.89 (50.12)
24. Tri-24  Trichoderma sp. 66.67 (54.74)
25. Tri-25 T piluliferum 63.33 (52.73)
26. Tri-26 T virens 55.19 (47.98)
27. Tri-27 T viride 48.15 (43.94)
28. Tri-28  Trichoderma sp. 60.74 (51.20)
29. Tri-29  Trichoderma sp. 69.63 (56.56)

47.41 (43.51)
55.19 (47.98)
49.26 (44.58)
53.70 (47.12)
51.48 (45.85)
52.22 (46.27)
39.26 (38.80)
68.15 (55.64)
57.04 (49.05)
44.07 (41.60)
49.63 (44.79)
57.41 (49.26)

50.00 (45.00)
48.52 (44.15)
47.41 (43.51)
48.15 (43.94)
52.59 (46.49)
51.85 (46.06)
49.63 (44.79)
54.07 (47.34)
50.37 (45.21)
51.85 (46.06)
50.74 (45.42)
47.04 (43.30)
51.11 (45.64)
52.96 (46.70)
50.74 (45.42)
49.26 (44.58)
50.00 (45.00)

55.55 (48.19)
75.55 (60.37)
42.22 (40.52)
40.00 (39.23)
50.74 (45.42)
39.63 (39.01)
34.44 (35.93)
81.11 (64.24)
80.00 (63.43)
71.11 (57.49)
38.89 (38.58)
82.59 (65.34)

54.81 (47.76)
40.74 (39.66)
47.40 (43.51)
50.00 (45.00)
55.92 (48.40)
39.25 (38.79)
40.00 (39.23)
43.33 (41.17)
32.22 (34.58)
35.55 (36.60)
46.29 (42.87)
44.07 (41.59)
58.51 (49.90)
49.25 (44.57)
55.18 (47.97)
44.43 (41.80)
49.63 (44.79)

64.07 (53.17)
47.78 (43.73)
61.85 (51.86)
52.96 (46.70)
62.96 (52.51)
59.26 (50.34)
54.81 (47.76)
69.63 (56.56)
67.04 (54.96)
59.63 (50.55)
57.41 (49.26)
76.67 (61.12)

55.93 (48.40)
58.52 (49.90)
57.04 (49.05)
58.89 (50.12)
63.70 (52.95)
55.93 (48.40)
60.74 (51.20)
55.19 (47.98)
59.26 (50.34)
57.04 (49.05)
60.74 (51.20)
67.41 (55.19)
61.11 (51.42)
53.33 (46.91)
49.63 (44.79)
58.15 (49.69)
64.44 (53.40)
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SI. No. Isolate Identification

Per cent inhibition of mycelial growth over control

R. bataticola

R. solani

S. rolfsii

54.07 (47.34)
47.04 (43.30)
57.41 (49.26)
51.85 (46.06)
48.15 (43.94)
50.37 (45.21)
53.70 (47.12)
37.78 (37.93)
44.44 (41.81)
47.04 (43.30)
45.93 (42.66)
38.89 (38.58)
53.33 (46.91)
55.19 (47.98)

00.88

38.88 (38.58)
38.14 (38.14)
40.74 (39.66)
47.40 (43.51)
35.55 (36.60)
44.07 (41.59)
73.33 (58.91)
50.73 (45.42)
49.25 (44.57)
50.74 (45.42)
74.07 (59.39)
53.33 (46.91)
42.96 (40.95)
41.11 (39.88)

00.23

65.93 (54.29)
61.48 (51.64)
69.63 (56.56)
64.81 (53.62)
65.93 (54.29)
59.63 (50.55)
72.96 (58.67)
58.15 (49.69)
54.81 (47.76)
55.93 (48.40)
51.85 (46.06)
59.26 (50.34)
55.93 (48.40)
54.07 (47.34)

00.80

M. phaseolina

30. Tri-30  Trichoderma sp. 68.52 (55.87)
31. Tri-31  Trichoderma sp. 64.81 (53.62)
32. Tri-32  Trichoderma sp. 70.00 (56.79)
33. Tri-33  Trichoderma sp. 62.22 (52.07)
34. Tri-34  Trichoderma sp. 57.41 (49.26)
35. Tri-35  Trichoderma sp. 61.11 (51.42)
36. Tri-36  Trichoderma sp. 50.37 (45.21)
37. Tri-37 T virens 56.67 (48.83)
39. Tri-39 T viride 60.37 (50.99)
40. Tri-40 T harzianum 61.11(51.42)
41. Tri-41  Trichoderma sp. 54.81 (47.76)
42. Tri-42  Trichoderma sp. 60.00 (50.77)
43. Tri-43  Trichoderma sp. 58.15 (49.69)
44, Tri-44  Trichoderma sp. 54.07 (47.34)
45. Control - -

S.Em =+ - 00.86

CD (P=0.01) - 03.21

03.27 00.89 02.99

Figures in parenthesis are arcsine transformed value
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