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Screening of Trichoderma sp. strain for high phosphorus
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Abstract: In order to obtain Trichoderma sp. strain with high phosphorus dissolving efficiency, the original strain,

Trichoderma T6 with low ability in dissolving phosphorus, was mutated by microwave. The microwave mutagenesis param-

eters were optimized, and the genetic stability, phosphate solubilizing power and antibiotic ability of the mutant were in-

vestigated . The results showed that the optimum mutagenic method was with an irradiation power at 900 W and a mutation
time of 70 s. 8 stains with high phosphorus solubilizing capability named T6 — 9, T6 — 33, T6 — 93, T6 - 126, T6 -
157, T6 - 188, T6 — 196 and T6 — 203 were obtained using the optimized mutagenic method. After several generations,

a strain named T6 — 157 with relatively stable hereditary was eventually obtained, exhibiting high phosphorus solubilizing

capability. The highest phosphate solubilizing power of mutant strain T6 — 157 was 204.46 mg-L~"', and the phosphate

solubilizing power and phytase activity were increased by 107.97% and 57.35% , respectively, compared with the origi-

nal strain. The antagonistic ability against the main soil-borne pathogens was higher than that of the initial strain T6.
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Fig.1 Fatality rate of microwave irradiation on

Trichoderma spores
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Table 1  Preliminary screening for the mutant strains of Trichoderma for phosphate solubilization by microwave mutagenesis
5 BIPk Strain T
ltem T6 -9 T6 - 33 T6 - 93 T6 - 126 T6 - 157 T6 — 188 T6 - 196 T6 - 203 Initial strain
d'/d 1.14 1.22 1.16 1.25 1.48 1.51 1.36 1.27 1.03
H. 25 5%
&ﬁ}:/% 10.7 18.4 12.6 21.4 45.6 46.6 32.0 23.3 —
Increase efficiency
2.3 ABMREEKRHETR F160.81% ; HK K T6 — 157 BRibk , 1k 1A 12 il
SRR, 8 MR A R M R AR RIS IETES BN 204.46 mge LR 546 nmol- L™, Bt &

FIAEL R TG MBS 22 BB 5 722 1 H R TR RR R AT i 42
1, T6 — 188.T6 — 157 1 T6 — 196 A& 3 > Ak (1) 14 W
e FIVRE R S 1 B A s T el R TR, DA T6 - 188 1A
R P 785 3 e RTAEL T it 135 2 1 Je 0, K 206.7 mg - L1
1558 nmol * L=1, 735l th & B MR B R T 110.25%

FRE S48 T 107.97% F1 57.35% 3 T6 — 196 14 £k
(18 5 B e R R S B/, 20 A 172,27 mg- 17!
1481 nmol+ L™", 5 R W ARAHLL, #2171 75.23%
H138.62% (K 3).
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Fig.3  Phosphate solubilizing power of 8 Trichoderma mutant strains in liquid culture
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Fig.4 Phytase activity of 8 Trichoderma mutant strains in liquid culture
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Table 2 The stable hereditary characteristics of Trichoderma mutant strains

FE R B IG / (nmol + L= 1)

W/ (mg-1L71)

B Phosphorus-dissolving quantity Phytase activity
Culture generation
T6 - 157 T6 - 188 T6 - 196 T6 - 157 T6 - 188 T6 - 196
1 202.71 204.17 172.28 549 561 480
2 204.83 190.33 167.32 570 514 394
3 204.38 186.72 170.65 589 502 427
4 204.91 175.81 166.29 561 347 361
5 204.93 174.75 171.35 552 326 459
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M3 AR, G 2 Bl i AR A B B KB T6 -
157 TERRXT 2 o JEU T A/ AR A B 2 U5 T
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Xof R A R LR Hh L 5 (1% 7 A R 5 Ak A X o]
RO E R 91.2% 1 90. 8% $F 3 T 92.3%
f91.5% ,HERARE(P<0.05),

K3 BHABRTEK 16- 157 X T EFEEIENIER

Table 3  The antagonistic effect of phosphate solubilizing Trichoderma mutant strain T6 — 157 against soil borne pathogens

ALY B A LEEL A RA MLk o
Witk Fusarium oxysporum Rhizoctonia solani Heterodera avenae
Strain B /mm iR, % BE S /mm i/ % FHEH/ % WAL/ %
Distance Inhibition rate Distance Inhibition rate Parasitic rate Hatching rate
T6 - 157 5.6 93.12+7.03 a 94.23+6.57 a 92.3+8.12 a 91.5+5.38 a
H A #E Initial strain 6.7 83.27+5.86 b 85.36+5.43 b 91.2+7.55 a 90.8+6.27 a

AR FEEFIRTE P<0.05 K258 %,

Note: Different letters in the same column indicate significant differences at P <0.05.
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