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Effect of pH on the growth and competition of Trichoderma spp. and Fusarium spp. BAO Wenjie' SHEN
Lingjie’ XIA Shangwen' YANG Xiaodong'~ (' Xishuangbanna Tropical Botanical Garden Chinese Academy of
Sciences Mengla 666303 Yunnan China; *Pu’ er University Pu’er 665000 Yunnan China) .

Abstract Collar rot caused by Fusarium spp. is a serious threat to the production of Passiflora edulis. However
biocontrol methods are lacking. Trichoderma spp. as the most widely applied biocontrol fungus can be effective in
managing crop diseases. The effectiveness is significantly influenced by environmental factors such as soil pH. To
screen potential biocontrol strains against collar rot of P. edulis and to explore the effect of pH on the inhibition
rate of Trichoderma spp. we selected four Trichoderma species and four Fusarium species isolated from P. edulis
planting area in Xishuangbanna. The growth dynamics of different strains under different pH conditions were deter—
mined using the mycelial growth rate method. The effect of pH on the growth inhibition of Fusarium spp. by Tri—
choderma spp. was investigated using the plate confrontation assay. The results showed that the optimal growth pH
range was 4—06 for Trichoderma spp. and 7-9 for Fusarium spp. All four Trichoderma strains exhibited significant in—
hibitory effects on the growth of the four Fusarium strains. T. harzianum showed the most notable inhibition reac—
hing up to a 72% inhibitory rate. Moreover pH significantly influenced the inhibitory effect of Trichoderma spp.
with variations observed depending on the specific species of Trichoderma spp. and Fusarium spp. Therefore it is
essential to consider the environmental pH impact on the efficacy of biocontrol agents when applying biological con-
trol measures in the field tailored to the specific pathogen and biocontrol agent involved.
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Fig.1 Colonial growth of four Trichoderma spp. cultured for 48 hours under different pH conditions.

I: Trichoderma harzianum; 11 :
The same below.

Trichoderma virens;, 1I:

Trichoderma asperellum; IV:

Trichoderma hamatum.



2538 35
2 pH 4 (48 h)
Fig.2 Colonial diameter of four Trichoderma spp. under different pH conditions ( 48 h) .
( P<0.05) Different letters meant significant difference at 0.05 level. The same below.
3 pH 4 7d

Fig.3 Colonial growth of four Fusarium spp. cultured for 7 days under different pH conditions.

V: Fusarium solani; VI: Fusarium oxysporum; VI: Fusarium proliferatum; VII:

The same below.

4 pH 4 (7d)
Fig.4 Colonial diameter of four Fusarium spp. under different pH conditions (7 d) .

pH 5-~7 4

( 5. 15 d

(68.9%) . (68.1%)
( 2.

Fusarium fujikuroi.

pH 5
71.9% .

(67.7%)



Trichodermaspp. XFusarium spp.
pH x X 18 491 <0.001
pH XTrichoderma spp. XFusarium spp.

pH
( 6
) o 7 4
pH 5 (
7 pH 4 4

9 : pH 2539
2 8d 4
Table 2 Comparison of inhibition rates of 4 Trichoderma
spp. against Fusarium solani after cultured for 8 days
Treatment Radius of Inhibition rate
F. solani /cm /%
CK 2.98+0.05a Oc
I 0.84+0.01b 71.9£0.4a
I 0.95+0.03b 68.1+1.0b
I 0.93+0.03b 68.9x1.1ab
v 0.96+0.02b 67.7+0.8b
CK: Control; [ : Trichoderma harzianum; 11 :
Trichoderma virens; 1l Trichoderma asperellum; IV:
Trichoderma hamatum. ( P<0.05) Dif-
ferent letters in the same column meant significant difference at 0.05
level.
5 4 (pH
5)
Fig.5 Colonial morphology of Fusarium solani and 4 Trichoderma
spp. in dual culture ( pH 5) .
CK: Control. The same below.
1 pH
(84d)
Table 1 Multivariate variance analysis of pH Trichoder—
ma and Fusarium species on the inhibition effect of Tri—
choderma spp. (8 d)
Ttem i F P
pH 2 18.41 <0.001
Trichoderma spp. 3 44.90 <0.001
Fusarium spp. 3 15.38 <0.001
pH x pH XTrichoderma spp. 6 233 0.036
pH x pH XFusarium spp. 6 13.11 <0.001
X 9 854 <0.001 6 pH

Fig.6 Colonial morphology of Trichoderma harzianum and Fu—

sarium solani in dual culture under different pH conditions.

71.9%; 68.1%: 68.9%:;
67.7%) » 4
pH 6 ( 69.5%; 65.7%;
67.7%; 67.9%) .

(8d)

Fig.7 Comparison of the inhibition rate of 4 Trichoderma spp. against 4 Fusarium spp. under different pH conditions ( 8 d) .
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