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In vitro study on inhibition of Trichoderma sp. and their metabolites against
Fusarium oxysporum f. sp. cubense
GAN Lin, CHEN Fu-ru, YANG Xiujuan, RUAN Hong-chun, DU Yixin
(Instituteof Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China)
Abstract: Inhibition effect of 22 strains of Trichoderma sp and their metabolites against Fusarium oxysp orum f
sp cubense race four (FOC) was studied in vitro The biocassay data obtained indicated that the inhibition rates of
(a) the tested strains on the FOC mycelia growth in the plate-culture experiments ranged from 61 76% to 100%,
(b) the 20% (V/V) T. sp culture filtrates were 11 83% - 52 69%, (c) the norvolatile and volatile metabolites
were 3. 83% — 74 62% and 11. 17% - 29 37%, respectively, and (d) the spherical conidia spore germination from
FOC treated with 20% — 50% (V/ V) of T. 05— 049 culture filtrat e for 9h and the sickle-shaped conidia for 6h were
86 60% - 96. 40% and 56 29% - 85 41%, respectively.
Key words: Trichoderma sp ; metabolite; Fusarium oxysp orum f sp cubense; inhibition effect

[6]
2

[1]
, 71
, 4
22
Trichoderma sp.
[2]
2 4 2
(3]
2
[4]
? 23 > ‘\
1 b5 Tk
) 50 )
L1
5
[5] 4
: 2010- 04- 15 ; 2010- 06- 22
(1981-), s s , (E mail: millergan@ sina com)
(1972-), R R s (Email: yxjzb@ 126 con)
(2006NZ0002 3) ; (2009N2005) ;

(2008QB- 9)



1 O R BRI A 1A A 6 AR A0 BT 463

Fusarium oxysporum { sp. cubense race four,

, 2 (AAA)
2
12
121 Fmadsdizsk 7
(d= 5 mm)
, PDA s 6 cm,
, 3, 28C
, 1d 1
, 7d
, Bell "
122 KEWRRERYF & 4d
(PD)
100 mL. 250 mL ), 28C 150
re* min ' 4 d
8000 r* min ' 10 min, Q 22 Um
4C

123 HEMTRERTEFROF &
(d=5 mm)
, , 28°C 104,
, 48 h,

( ) (
1x10° «mL™")

L2 4 KREW# KR 7R A B LA K 649 515
A 45C  PDA
1: 4
(d= 5 mm), , 28°C
. ) 3

%=1 ( -
) / 1 % 100
125 KREWARERMRREARELAILTH A
a4 d FIAE R 2

B

50% 40% 30% 20%, 2 mL
18 mm X 180 mm s

PD ,
3 28°C, 150 r * min ' 6 h

9h 400  (10x 40)
5 5 )
30~ 40 ,
DPS v2 00
%= [ (PD -
) /PD
] x 100

L 26 KEHIEELMNBIEREXRSZ435m R
WAL A K GIpH ER M e

Cigdem 1l
, (d= 5 mm),
28 C ) 6 cm R
(d= 5 mm),
PDA ,
3 28°C 5d, )
L2 4
[ 10]
PDA ,
(d=5mm),
, , 3
28 C , 4d 74,
, 1.2 4
DPS v2 00
2 #RXE554
21
(1,
4 ,
, |
86. 36% ,
61. 76% ~ 100% , 100%
4

,7d



464 o Ak 5 4R 25
>
1
Table 1 Inhibition activity of Trichoderma sp.against FOC in plate culture test
(mm * d-1) (mm=* d-1) (%)
TO05- 01 13 00 2 20 67. 65 I
TO05 14 11 20 1 00 85 29 I
T 0548 12 80 1 60 76 47 I
T 0549 12 60 300 55 88 il
T 0558 12 60 2 20 67 65 I
T0578 12 00 2 20 67. 65 I
TO0701 12 00 0 40 94 12 I
T 0703 12 20 2 00 70 59 v
T 0705 13 20 2 00 70 59 I
TO708 13 20 2 60 61 76 I
T0709 12 00 1 80 73 53 I
TO7%14 12 00 300 55 88 I
TO#18 13 40 1 80 73 53 I
T 0802 13 40 0 100 00 I
T 0805 13 00 1 00 85 29 I
T 0806 12 60 1 00 85 29 I
T 0808 12 40 0 100 00 I
TO0&10 13 20 0 100 00 I
TO08 13 13 20 0 100 00 I
TR51 13 80 2 00 70 59 I
TD-1 12 40 1 60 76 47 I
CEH1 12 40 220 67 65 I
CK - 6 80 - -
22 11. 83% ~ 52 69%, 30% ~ 50%
20% (V/IV) 90 91% TO%09
, , 52. 69% , T 0558
11. 83%
2
Table 2 Inhibition activity of Trichoderma sp. fermentation fluid against FOC
(%) (%) (%) (%)
T 0501 45 16 TO7%01 41 66 TOF18 39 52 T0& 13 41 40
TO0514 41 13 TO703 33 06 T 0802 36 82 TR51 35 48
T 0548 37 87 TOZ05 3710 T 0805 34 15 TD-1 40 32
T 0549 39 24 TO7-08 36 56 T 0806 36 02 CHI1 36 29
T 0558 11. 83 TOZ%09 52 69 T 0808 36 82 CK 0
T 0578 44 63 TOF14 38 44 TO08& 10 3790
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23 6 h 36 08% 28 98%
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Table 3 Inhibition activity of Trichoderma sp. fermentation fluid against FOC spores germination
(%) (%)
(%) PDB (%) PDB (%)
20 81 440 0699ab 10 91£0 0250a 86 600 0307b 82 54%0 1042a 36 080 1170a 56.29%0 1417b
30 76 22£0 0154ab 9 72+0 0251a 87 2510 0329b 79 25+0 0688a 28 981+0 0629ab  63. 4310 0794b
40 71 37£0Q 0775b 4 15%0 0134b 94 18%0. 0187a 90 11+0 0407a 16 98+0 0530bc 81 1+50 0588
50 82 520 0095a 2 97£0 0242b 96 40=0. 0293a 91 39+0 0429a 13 33£0 0553¢ 85 410 0605
0 - - 0 - -

(P< 0 05),
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Microscopic observations of FOC spore germination in various treatment media
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Table 4 Inhibition activity of non-volatile metabolites of Trichoderma. sp. against FOC mycelium growth

(%) (%) (%) (%)
T 0501 43 63£0 0085b T05-49 74 6210 0325a T 0708 20 770 0250e T 08 08 20 770 0250e
T0514 40 6310 0413bc T05-78 39 2210 017bed T 0802 34 800 0225¢d CK 0
T 0548 3 8310 0189f T07-03 30 880 0147d T 0806 18 03%0e
5
Table 5 Inhibition activity of volatile metabolites of Trichoderma sp.against FOC my celium growth
(%) (%)
44 7d 44 7d
T 0501 8 09£0 0101cd 14 71£0 0080cd TO7-03 6 3410 0561d 14 71£0 0319¢d
T0514 192 6610 0208ab 25 8410. 0195ab T07-08 14 2710 0208bed 15 7310 0259cd
T 0548 17 71£0 0180b 19 84£0 0275be T08-02 16 070 0104bc 14 07£0 0216cd
T 0549 13 54£0 0180bed 29 3710 0137a T08-06 7 07£0 0519¢d 11 17£0. 0144d
T 0578 8 0910 0101cd 14 25%0 0277cd T08-08 28 660 0519a 28 8410 0065a
CK 0 0 CK 0 0
é ‘/\ ~ -/\ 2
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