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Antagonism effect of Trichoderma harzianum against Fusarium oxysporum

on cucumber and related genes expression analysis
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Abstract: The antagonism mechanisms between Trichoderma harzianum and cucumber Fusarium wilt
were analyzed combined with indoor selection and field efficacy. There were distinctly inhibition effects to
Fusartum spp. in all seven testing strains through the confrontation test, the inhibition rate range from
66.7% to 85.8% . TM and TG behaved best in all the tested strains. Trichoderma harzianum effectively
enhanced root resistance to Fusarium wilt. A great deal of root cell died when infection by F. oxysporum.
But the injury caused to roots decreased if pre-inoculated with T. harzianum. Field efficacy trials showed
that the best induced effects were obtained when the concentration of spores suspension were 10° per mil-
liliter. The best control effect of TG and TM were 54.9% and 49.4% respectively. The resisted gene ex-
pression levels inoculated with T. harzianum were higher than that of the control. It appeared two peak
values in the second day and the sixth day in the process. The expression in the six day was higher than
that in the second day. The expression levels of WRKY6, MYB, PR-1, PAL, GST and GLU were 5. 15,
5.22,6.07, 6.00, 3.16 and 16. 15 times of the control respectively. It showed that T. harzianum pos-
sessed strong competition ability and invoked a range of related genes to enhance the resistance to pathogen.
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Table 1 Genes and primers used in real-time PCR analysis
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Gene Forward primer Reverse primer
WRKY6 5'-GGAAATGGGATGTAGAGTTGC-3’ 5'-TGGGATTGGGACTATTCTTCA-3’
MYB 5’-TACAGCTCCTGCTTCTGGTG-3' 5'-GGCACGTTCCTTTGATACCT-3'
PR-1 5’-AACTCTGGCGGACCTTAC-3' 5'-GACTTCCTCCACACTACT-3’
PAL 5'-ACGGTTTGCCTTCTAAT-3’ 5'-CATCCTGGTTGTGTTGC-3’
GST 5'-TTTGAGGAGGTGAAGGTAA-3’ 5'-ACGCACAAGAAATGTAGAT-3’
B-1,3-Glucanase (GLU) 5"-TTCCGACGGATCGTTAAGTTACC-3' 5"-CCACCCACTCTCTGATATCACG-3'
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Fig. 1 Confronting incubation of Trichoderma harzianum on cucumber Fusarium wilt
TE: a s TA TR ;D A TD Wksc 9 TG Bibk;d 2 TH B bk e 8 TR R £ TM Tk ;¢ 2 TX B#R;h A, Note: a. TA strain;
b. TD strain; c. TG strain; d. TH strain; e. TI strain; f. TM strain; g. TX strain; h. CK.

R2 ABEMNHEREHNELR

Table 2 Inhibition effect of Trichoderma harzianum against cucumber Fusarium wilt

EES MER(% ) Ry F bk MER(% ) ELEERY
Strain Inhibition rate Antagonism coefficient Strain Inhibition rate Antagonism coefficient
TA 75.8 b 11~ 111 TX 75.7 b 11 ~ 111
TG 85.8 a I1~11 TD 75.1b II ~ 111
TI 66.7 ¢ 1 TH 76.5 b II ~ 111
™ 79.1 ab 11~ 111

L BUE G R [F) 7 B: R 7R 4 Duncan [T &M 22 M B 7E P, s /K- E 22 5% 13 . Note: Data followed by different letters show significant

difference at P, ,; by Duncan’s multiple range test.
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Table 3 Field efficacy trials of Trichoderma harzianum against cucumber Fusarium wilt

_— fF W BE (A>/mL) i 1 48 %% B % (% ) _—, fF W BE (A>/mL) Joa 1 48 2 Bii R (% )
Spore Disease Control Spore Disease Control
Strain Strain
concentration index effect concentration index effect
TG 10° 23.5d 54.9 a ™ 10° 29.6 d 49.4 a
10’ 35.8 ¢ 40.5 b 107 42.5 ¢ 40.6 b
10° 45.9 b 19.9 ¢ 10° 51.5b 17.3 ¢
H,0 67.2 a — H,0 68.5 a —

08U 5 AN IR F B 3R JR 48 Duncan OB R 22 MBS 7E P, o KT 1255 8.3 . Note: Data followed by different letters show significant

difference at P, ,; by Duncan’s multiple range test.

A R AR A 2 R AL I L

\‘ \A
3 e ARRIRFFE T 7 R 9 A 1 % - 5 355 8L T

e A R A W A T A R A T IR
DRI, 2 il 5400 ARk A K T B S R AR A 0 1) 7 i
R R — BB A MR R 1
B B, T AR B AR R

IS T TR 5 BTV T, O 0 1 A 0 B BEAT A 45 B
RE @R TG F1 TM

Ulker & Somssich'™* 1 Roldan Serrano %[15] HWF
TR W, I B AR g A AN IR ) BT R R i S A



33 253

B2 REBFXNE/RNEXRRRABMEFT NN
Fig. 2 Effect of root cell viability infection by Fusarium oxysporum inoculation with Trichoderma harzianum
T a~d g HIEERATZERE X I a0 2K b 3 Ksce. 6 K;d 9K, e ~ h HEEMAGREGEMMZERE: e HK; L 3K,
g. 6 K; h. 9 KX, Note: a—d. Control: a. the day after inoculation; b. 3 d; ¢. 6 d; d. 9 d. e —h were inoculated with Trichoderma harzia-

num: e. the day after inoculation; f. 3 d; g. 6 d; h. 9 d.
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Fig.3 The effect of Fusarium oxysporum inoculation with Trichoderma harzianum on gene expression in cucumber roots
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