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Identification of salinity tolerant mutant strain of Trichoderma sp.
by ultraviolet mutagenesis

ZHANG Shu-wu, XU Bing-liang, LIU Jia, SHI Cheng-cai
( College of Plant Protection, Gansu Agricultural University / Biocontrol Engineering Laboratory of Crop Diseases
and Pests of Gansu Province, Lanzhou, Gansu 730070, China)

Abstracts; In order to obtain high efficient salt tolerant mutant strains of Trichoderma sp., we used the
original strain of Trichoderma atroviride T-YM, which was isolated from the salinity soil to obtain the mutant strains
by ultraviolet (UV) mutagenesis, and screened the ultraviolet mutagenesis parameters for the mutant strains, as
well as determined the ability of salt tolerant parameters of colony diameters, dry weight and quantity of spore pro-
duction for the mutant strains under different concentrations of NaCl solution. The results showed that the colony di-
ameters and quantity of spore production by mutant strains were significantly higher after UV mutagenesis for 3 min.
than that of original strain, and the colony diameters and quantity of spore production were increased by 17.69%
and 28.82% , respectively, compared with the control (original strain). The dry weight of mycelia was significantly
higher at 0.5 and 5 min, and was increased by 42.22% and 46.67% , respectively. Moreover, the colony diameters,
dry weight, and quantity of spore production of mutant strains were higher than that of the original strain under NaCl
stress. The average quantity of spore production was increased by 51.18% at 3 min, and the dry weight of mycelia
was increased by 23.65% under different concentrations of NaCl solution. At the same time, the salt-tolerance of
mutant strain was relatively stable after incubation for ten generations under NaCl stress (10 mg - mL™") after UV
mutagenesis for 0.5 min. Therefore, UV mutagenesis can be considered as an efficient method for screening and

breeding the salt tolerant strains of Trichoderma sp..
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Table 1  Effect of ultraviolet mutagenesis on the growth rates

of Trichoderma atroviride T-YM

W AF ] /min 7% H A% Colony diameter/cm

Ultraviolet mutagenesis time 1d 2d 3d
0.0 0.98b 5.03¢ 9.0a
0.5 1.10ab 5.35b 9.0a
1.0 0.85bc 5.23bc 9.0a
3.0 1.20a 5.68a 9.0a
5.0 0.98b 5.45ab 9.0a
7.0 0.68¢ 4.68d 9.0a

TR B 6 MEE M HME, Bdi R AR T iR R 2
Duncan [CHi &M 22 EKGTE P<0.05 K TP 2 57 %, I,

Note : The data in the table are means of six replicates. Different let-
ters in the same column mean significant difference at P<0.05 level by

Duncan’ s new multiple range test, respectively. The same below.
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Table 2 Effect of ultraviolet mutagenesis on the dry weight
of mycelia and the quantities of spore production of

Trichoderma atroviride T-YM

FRAR R B, H 55 00 R (O A R PR B ) A LE, 78 AN [R) v
& NaCl W (10~50 mg - mL™") il T, 22 4MFE A
S BRI RE EAR A T HFAERI AR, 2 NaCl %
WHR B 0~10 mg - ml™! Eﬂ‘, RAFMRAE KRERS
WP A BRI AR TG i3 22 57, (0 Y NaCl IR B R 20 ~
50 mg + mL ™ H AR P MR AR KR ) 2 TR AR
IR, HAEIAAR A0 FE 3 min B, A KO8R i 3
FH B AR I R 3RAT 1 5 AL Bk
2.4 NaCl iE TEIMEEINREARE T-YM EIK
FRENIE
F 4 RW], 5 HFAE R TR R AH L, NaCl 35 3P0

Bt RATLL PRRIOGUST O A AR -1 R
mutagenesis time of mycelia spores production BYF= A B — @ R AU, 1 HL NaCl Y8R e
81(5) 31029& ;3‘?8; X5 70 A A R TR R 1) 7 A B B B B S
1.0 0.101b 23.75h 24 NaCl WA R 10~ 50 mg + mL™ B, H = f it
g 091 770 B NaCl I HE 0 52 BT, 24 250
7.0 0.090b 21.50c 0.5~5.0 min A}, 10 mg - mL™" NaCl ZbBRAY = f

TE : R P BRI 2 3 AL B 5 5 RRNERE 7 RN T 22 28 K AR
PR A,

Note: The data in the table are means of six replicates for the dry
weight of mycelia and quantity of spore production at 5 and 7 days after

treatment, respectively.

FRE TR R, (05 A58 7.0 min B
PR G TR R bR, 4 NaCl VS I
20 mg + L' L1 I R B B 25 e
AR

F£3 NaCl HE TEMETIHREAKRE T-YM B EEKNEMY

Table 3  Effect of ultraviolet mutagenesis on the colony growth of Trichoderma atroviride T-YM under NaCl stress

NaCl #J¥/(mg - mL™")

7% E4% Colony diameter/cm

NaCl concentrations

0.0 min 0.5 min 1.0 min 3.0 min 5.0 min 7.0 min
0 9.00a 9.00a 9.00a 9.00a 9.00a 9.00a
10 9.00a 9.00a 9.00a 9.00a 9.00a 9.00a
20 7.95b 9.00a 9.00a 9.00a 8.70a 8.08ab
30 6.40c 6.98b 6.90b 7.05b 7.00b 6.70b
40 4.15d 4.50¢ 4.30¢ 6.68¢ 5.20¢ 5.25¢
50 3.25d 3.43¢ 3.33d 3.50d 3.55d 3.05d

T DB B 4 KT 6 MR T,

Note: The data in the table are means of six replicates at 4 days after inoculation.

F 4 NaCl BB TLMETIHREARE T-YM B HREH RN/ (10° CFU » mL™)

Table 4  Effect of ultraviolet mutagenesis on quantity of spore production of Trichoderma atroviride T-YM under NaCl stress

NaCl ¥/ (mg - mL™") 7=ffiH Quantity of spore production/(10° CFU « mL™")

NaCl concentration

0.0 min 0.5 min 1.0 min 3.0 min 5.0 min 7.0 min
0 287.50b 290.00b 297.50b 317.50b 305.00b 278.00a
10 310.00a 322.50a 330.00a 327.50a 315.00a 217.50b
20 1.65¢ 1.90c 1.90¢ 2.15¢ 1.95¢ 0.90¢
30 1.33¢ 1.41d 1.43¢ 1.54d 1.33d 0.76¢
40 0.60d 0.69¢ 0.73d 0.78e 0.65e 0.55d
50 0.28e 0.33f 0.35e 0.39f 0.35f 0.35e

T R PR N RS 7 KR 6 MEE MM,

Note: The data in the table are means of six replicates at 7 days after inoculation.
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i 5L 3 R TR E R R

226410 mg - mL™' NaCl T, %/ME22 0.5
min A I AL AR AL RN B 37 5 B 6 AR K
ARBL . NaCl JHhi8 T RAZH AL AIEF R 4 d J5,
AFEAREEFR R E W& B TR & 25 /5w 5 d
J AR SRR R 22 T B IC W3 22 555 3597 7
d Je AR 5 R (8] 7 6 5 T 1 35 22 57

=5 NaCl BHE TEMFTIRFARE T-YM BEHRELZTERNEM/ ¢

Table 5  Effect of ultraviolet mutagenesis on the mycelia dry weight of Trichoderma atroviride T-YM under NaCl stress

NaCl #J¥/(mg - mL™")

F 22T 5 Dry weight of mycelia/g

NaCl concentrations

0.0 min 0.5 min 1.0 min 3.0 min 5.0 min 7.0 min
0 0.094b 0.132b 0.110b 0.100a 0.110a 0.091b
10 0.097a 0.140a 0.113a 0.110a 0.109a 0.100a
20 0.089¢ 0.128b 0.101b 0.096a 0.102a 0.090b
30 0.067¢ 0.101¢ 0.100b 0.082b 0.100a 0.060¢
40 0.034d 0.064¢ 0.062¢ 0.056b 0.060b 0.050¢
50 0.024e 0.044d 0.040¢ 0.036¢ 0.044c¢ 0.030d

I R BUR BN 5 K5 6 MEETMHE,

Note: The data in the table are means of six replicates at 5 days after inoculation.

R 6 NaCl B8 TEIMEFEXREAE T-YM
Bk B AR E R T
Table 6 Effect of ultraviolet mutagenesis on the genetic stability

of Trichoderma atroviride T-YM under NaCl stress

T S R T e
(Jullur'al ‘ Colony Dry welghl of spores production
generation diameter/cm mycelia/g /(105 CFU « mI)
1 9.00a 0.131a 312.48a
2 9.00a 0.134a 320.25a
3 9.00a 0.129a 318.18a
4 9.00a 0.128a 331.79a
5 9.00a 0.133a 311.34a
6 9.00a 0.126a 334.80a
7 9.00a 0.128a 319.00a
8 9.00a 0.120a 316.40a
9 9.00a 0.128a 326.53a
10 9.00a 0.119a 317.58a

T PR AR T R R 22 T AR L N A 4 KR
7 R 5 KIG 6 ANEEMTIE,

Note: The data of colony diameter, quantities of spores production,
and dry weight of mycelia in the table are means of six replicates at 4

days, 7 days, and 5 days after inoculation, respectively.
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