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BIOLOGICAL CONTROL OF STAIN FUNGUS IN RUBBERWOOD
(Hevea Brasiliensis Muell. Arg.) BY Trichoderma sp.
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ABSTRACT

Two strains of Trichoderma harzianum Rifai. were tested as biological control agents
against blue stain fungus (Botryodiplodia theobromae Pat.) under laboratory condition, Agar
method was conducted to measure the growth of stain fungus. Steriled spore suspension was
prepared by washing off the surface of Trichoderma plate with distilled water. The result
showed that soluble metabolites in the suspension of each strain of T. harzianum which was
incubated for 3 weeks in agariculture B did indeed slow the growth of stain fungus for 3 days.

Rubber wood samples were dipped in the suspension of each strain which was incubated
for 4 weeks in agar culture A. It showed that the test samples were less stained than control
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samples for 5 days.

[t also showed that aerial mycelia of both strains of 7. harzianum

produced high amount of spore when they were incubated on each agar culture for 3 weeks at

room temperature.

Keywords : Trichoderma harzianum, Botryodiplodia theobromae, Hevea brasiliensis.
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Table 1. Average inhibition percentage of soluble metabolites of T. harzianum to stain

fungus (B. theobromae) tested on agar media.
, ; Inhibition
No Soluble metabolites Tdays Sdags
| Control 0 0
2 Thi'-a’(lw)’ 39.11 4.82
3 Thl-a (2w) 35.56 6.44
4 Thl-a(3w) 20.44 4.67
S Thl-a (4w) 42.22 [1.0
(i Thl-b (1w) 3.11 0
7 Thl-b(2w) 36.89 11.56
8 Thl-b (3w) 69.78 46.0
9 Thi-b (4w) 59.0 42.66
10 Cb-a (1w) 10.0 0
I Ch-a (2w) 34.56 14.89
12 Cb-a (3w) 41.33 13.11
13 Cb-a (4w) 31.89 822
14 Cb-b (1w) 37.56 18.0
15 Ch-b (2w) 29.78 3.3
16 Cb-b (3w) 66.33 483
17 Cb-b (4w) 61.22 3811
Note : I Thi = T harzianum strain Thl
Cb - T. harziamun strain CB-PIN-01
2 a = culture A
b = culture B
3 lw - incubation period of T. harzianum = 1 week
2w - incubation period of 7. harzianum = 2 weeks
3w incubation period of 7. harzianum = 3 weeks
4w = incubation period of 7. harzianum = 4 weeks

Table 2. Analysis of variance of inhibition percentage of soluble metabolites of
T. harzianum to stain fungus on agar media.

Source of Sum of Mean -
s ; df - F
lgrlil_llon Squares Square -
Metabolites 52458.628 16 3278.664 53.353"
Day 17771.561 | 17771.561 289,195
Metabolites x Day 3513.510 16 219.594 3.573"
Residual 8357.455 136 61.452
Total 82101.154 169 485.806

** = Highly significant at a 99% level of confidence
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Table 3. Duncan’s new multiple range test on mean of inhibition percentage of soluble
metabolites of T. harzianum.

Subset for alpha = 0.05

Metabolites i 3 3 7 3

Control .0000
Thi'-b*(1w) 1.5560
Cb-a(1w) 5.0000 5.0000
Thl-a(3w) 12.5550 12.5550 12.5550
Cb-b(2w) 16.5560 16.5560 16.5560
Cb-a(4w) 20.0550 20.0550
Thl-a(2w) 21.0000 21.0000
Thl-a{1w) 21.9660 21.9660
Th1-b(2w) 24.2230 24.2230
Cb-a(2w) 24.7230 24.7230
Thl-a(4w) 26.6120 26.6120
Cb-a(3w) 27.2220
Ch-b(1w) 27.7770
Cb-b(4w) 49.6670
Thl-b(4w) 50.8320
Cb-b(3w) 57.3330
Thi-b(3w) 57.8900
Note : 1 Thl = T. harzianum strain Th1

Cb - T. harzianum strain CB-PIN-01

2 a = culture A
b = culture B
3 1w - incubation period of T harzianum = 1 week
2w — incubation period of T harzianum = 2 weeks
3w = incubation period of 7. harzianum = 3 weeks

4w - incubation period of 7. harzianum = 4 weeks
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Table 4. Rate of Discoloration of Rubber woods treated with soluble metabolites of
T. harzianum caused by B. theobromae.

No Soluble metabolites Average rate of discoloration

5 days 7 days
1 Cantrol 2:2 5
2 Thi'-a® (1w)’ 0.2 1.4
3 Thl-a (2w) 0.2 0.9
4 Thl-a (3w) 0.3 1.3
5 Thl-a (4w) 0.2 0.8
6 Thl-b (1w) 0.4 1.4
7 Thl-b (2w) 0.4 1.0
8 Thi-b (3w) 0.3 1.4
9 Thl-b (4w) 0.2 1.0
10 Cb-a (1w) 0.5 1.6
11 Cb-a (2w) 0.3 0.9
12 Cb-a (3w) 0.3 0.8
13 Cb-a (d4w) 02 0.6
14 Ch-b (1w) 0.6 2.1
15 Cb-b (2w) 1.0 1.5
16 Cb-b (3w) 0.6 1.4
17 Cb-b (4w) 0.8 1.5
Note : I Thl = T harzianum strain Thl
Ch = T harzianum strain CB-PIN-01
2 a = Agarculture A
b = Agar culture B
3 1w = Incubation period of T. harzianum = | week
2w = Incubation period of T. harzianum = 2 weeks
3w = Incubation period of T. harzianum = 3 weeks
4w = Incubation period of T. harzianum = 4 weeks
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Table 5. Analysis of variance of discoloration rate of stain fungus on rubber wood
blocks when treated with soluble metabolites of T. harzianum.

Source of Variation Sum of Squares df Mean Square F
Metabolites 186.153 16 11.635 41397
Day 71.576 | 71.576 254.679"
Metabolites x Day 20.224 16 1.264 4.497"
Residual 86.000 306 281
Total 363.953 339 1.074

** = Highly significant at 2 99% level of confidence

Table 6. Duncan’s new multiple range test on mean of discoloration rate of stain
fungus on rubber wood blocks when treated with soluble metabolites of T.
harzianum.

Metabolites Subset for alpha = 0.05

1 2 3 4 5 6

Cb'-a’(4w)’ 4000
Thl-a(4w) 5000 5000
Th1-a(2w) 5500 5500
Ch-a(3w) 5500 5500
Thl-b{4w) 6000 L6000
Ch-a(2w) 6000 6000
Thi-b(2w} 7000 7000 7000
Thl-a(lw) 8000 8000 8000 .8000
Thl-a(3w) 8000 8000 8000 8000
Thl-b(3w) 8500 8500 8500 8500 8500
Thl-b(1w) 9000 8000 9000 29000 9000
Ch-b(3w) 1.0000 1.0000 1.0000 1.0000
Cb-a(1w) 1.0500 1.0500 1.0500 1.0500
Ch-b(4w) 1.1500 1.1500 1.1500
Ch-b(2w) 1.2500 1.2500
Ch-b(1w) 1.3500
Control 3.75
Note : 1 Thl - T harzianum strain Thl

Cb = T. harziamim strain CB-PIN-01

2 a - culture A
b = culture B
3 lw = incubation period of T. harzianum = 1 week
2w = incubation period of T harzianum = 2 weeks
3w = incubation period of T. harzianum = 3 weeks

4w = incubation period of T. harzianum = 4 weeks
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Table 7.  Average amount of spore production of 2 strains of T. harzianum in spore

suspension.
_ (spore/cc)
. . Thl CB-PIN-01
Incubation period
{iweeks) Agar culture Agar culture
A B A B

I 31.533 18,387 36,720 19,447

2 68,370 85,993 70,257 79,240

3 67,440 128,063 86,413 85,927

4 83,540 81,127 83,977 93,260

Table 8. Analysis of variance of amount of spore production of 7. harzianum.

Souce of variation Sum of square df Mean square F

Fungal type 15.92 x 10° | 15.92 x 10° 0.011
Media 7.49 % 10° | 7.49 x 10 0.500
Week 317.73 x 10 3 105.91 x 10 7.066"
2 Way Interactions
Fungal type x Media 7.25 x 10° I 7.25 % 10° 0.484
Fungal type x Week 525x 10° 3 1.84 % 10* 0.123
Media x Week 3224 x10% 3 10.75 x 10 0.717
3 Way Interactions
Fungal type x Media x Week ~ 22.47 x 10° 3 7.49 x 10® 0.500
Residual ] 479.64 x 10° 32 1499 x 10"
Total 872.50 x 10* 47 18.56 x 10°

** = Highly significant at a 99% level of confidence

Table 9. Effect of incubation period on amount of spore production according to
Duncon’s new multiple range test.

Subset for alpha = 0.05

week i 3
| week 265217500
2 weeks 75965.0000
4 weeks 85475.8333

3 weceks ) 191960.8333
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BT Heovea hrasiliensis

Figure 1. Discoloration from stain fungus (Botryodiplodia theobromae) on rubber
woods treated with soluble metabolites of Trichoderma harzianum strain Thl
which were incubated in culture A.
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Figure 2. Discoloration from stain fungus (Botryodiplodia theobromae) on rubber
woods treated with soluble metabolites of Trichoderma harzianum strain Thl

which were incubated in culture B.
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7M.

g Hever brasiliensis

e

Figure 3. Discoloration from stain fungus (Botryodiplodia theobromae) on rubber
woods treated with soluble metabolites of Trichoderma harzianum strain CB-
PIN-01 which were incubated in culture A.
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Figure 4. Discoloration from stain fungus (Botryodiplodia theobromae) on rubber woods
Treated with soluble metabolites of Trichodernma harzianum strain CB-PIN-01
which were incubated in culture B.
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D1H13gA3 A (Potato Dextrose Agar)

potato 200 gm
dextrose 20 gm
agar 20 gm
water 1 litre
21113gAI B

agar 20 gm
glucose 10 gm
malt extract 2 am
veast extract 2 em

KH,PO, 2 gm

10073, 14 pp.
peptone 2 gm
asparagine I gm
MgSO, | gm
thiamine 1 gm
water I litre
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