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Abstract Fusarium wilt of cucumber, a kind of soil-borne fungal disease and most common disease, has caused se-
rious harm to cucumber under protected cultivation. The application of biological control technology on cucumber
wilt is of great significance to the safe production of cucumber. In this study, three strains of antagonistic Tri-
choderma , with the inhibition rate of more than 74% on cucumber Fusarium wilt disease, namely 7. asperellum
525, T. harzianum 610 and T. pseudokoningii 886, were selected by the method of plate confrontation. The
effect of Trichoderma on the physiological characteristics, seedlings growth of cucumber and the control efficacy
on cucumber Fusarium wilt were investigated. The results showed that the field control efficacy of simultaneous
inoculation of single Trichoderma and pathogen of cucumber Fusarium wilt was above 78% , in which the efficacy
of T.asperellum 525 was the highest, up to 81.5%. Compared with the control, in which the pathogen of cucum-
ber Fusarium wilt was inoculated alone, all of treatments, including the inoculation with three Trichoderma plus
pathogen of cucumber Fusarium wilt or the inoculation of single Trichoderma , significantly improved cucumber

chlorophyll content, nitrate nitrogen content, nitrate reductase activity, root activity, root total absorbing area and ac-
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tively absorbing area of root and increased plant height and stem diameter. T'. pseudokoningii 886 had the strongest effect

among them and increased levels of seven physiological indicators mentioned above, with the increase rate from 38.7% to
49.5% , from 32.1% to 33.6%, from 29.5% to 66.3%, from 10. 8% to 21.5%, from 19.6% to 23.5%, from

17.9% to 25.0% and from 4.9% to 13.1%, respectively. Simultaneously, the rang of increase on plant height, stem

diameter or fresh weight of whole plant was from 20.7% to 28. 8%, from 29. 7% to 35. 1% and from 10.0% to

10. 70% » respectively.

Key words Trichoderma; cucumber Fusarium wilt;

)N Cucumis sativus L. s J|& )N, & T —44&
EBEGAERARAEY) . T AR PO BN A 77 2 B
SR A A H T Ry F ] Bt Ak B v T R AR
PTG A W gt A E Y 2 — . 18 2006 4E 2 s
Wit AR B T ALY 6026 . F T R 2E 1A AL A
A, AR5 T AR i) S A 28 i A i L R B0 K
AR 77 RS R B 45 i 2 1 Bt B A 7
AFREER R

EYIES P iR S IR ANES STOVERAS{OR <
IR N E AL B Fusarium oxysporum f. sp. cu-
cumerinum Owen {2445 I 1L R ED A4
L FBPAERE R E . AR 2 T B —
AIBTIBRCR ABAAAE 2GR RO A TR 2 2 Sy 5k A
Xof N7 1 7 R R T AR A S A 3 PR X S5 TR, AH L
Z T EYPHAEARA E LA TO MRS R AL TE
B B S R

TEARZ A i B, REE Trichoderma spp. LA
LR RN 35 M B T d5c A )02 X T L TR A
JIH Fusarium spp. . J& % Pythium spp. . & &
Phytophthora spp. A 22H%# Rhizoctonia solani
B msE RS . B NNV 06T R E I iGE R
AR BES RSP 2 Mo SR JU XS A% [
PR RS P B0 . 3, AR 2 S50 B S A R
Trichoderma viride T23 W&k AN %55 Ta22 8 WAL
ZE I AR BT RIGA B 66. 04 %6 5 FE RS 3 16 1R
YA OAREE T23 SR 1R A0 RS L 9
TR 33. 69 23 BIFF 2 13. 12 #0110, 28, B 5 g%
PET RGN,

A A AR Bl A A AR Y B AR R L G e
A R bR AT AR FERE ) 1 A i T Sl AR F8 s A )
ARKER WA S P, SRR 5D RN
HINIRBE SR A i S i, A AR s
TP AE BRI A AR K F A 2, T E V550 4
EE R R R R ARG 0 p 5K a Fi
R b E AN GG R YER A — AL

physiological characteristics;

control efficacy

1 7K BRI S HOE R 50 R A% HT-03
FEFRRIF AU T Ak Al e L s 4 e
F 2R A TR A 2 A AR K s K
AR I RS 124 BRI A5 B PIAP 7
AR HEX /N I T ARUMY B g 2 e R A T T A 8K
PR/ NE AR S AR ARG

PA_EWTFE 2 AT THIRIT I T A g % 3 ST 22
AR TR SR B X B TR R — A BRGS0
KT A BN 5 B TR AR A BT A B A AR DK 2R
REZE IR RIBTIRRCR Bk Z RGWTTT . ABEFERR K-
ROl R na Pl Ry SO VIN L E S S R EYE
AR » ] 5 AR S I A S T 61 B TR O
B AN RN AL B A9F 58 AN TR A % i AR B
FNAI T A A B AR RSSO Bk i TR A 22 99 4 B3 1 4%
A NI AR BRI R ST A AR BB AR .
o IOt 22 L TR SR IR AR SCHE

1 RS

11 e

LB RN R AER R 3K T LA 28 1
Hr Bl Rl A BR 2 F

BRI A A A B IR 7R 5L (PDA) . 1
By 200 g, HiZIHE 20 . Bl 10 g, ZE1RK 1 000 mL,
pH AR HEPE A 1. Th 4% 25 1 28 0 1Ak B o 3k
(PD) : Sh44 2 200 g, #j %M 20 g, 25087k 1 000 mL.,
pH AR L2235,

PEIRXTR AR AR 2 b B O B 22 B AR ) D)
PR T R P, AR AR AL T
HIWFET,

BT 220 I < Al 22 I & Fusarium oxys-
porum f. sp. cucumerinum Owen, H 537 E &\ Bl
Be AR DR B I T AL A= WD i i e R it

M A 58 B 4, R 1 mm S TR
160 C i K 2 h, HERR ENJ54k8E 160 CHE 2 h )5
A .



. 240 o 490 44 25 2018

x1 HifAE
Table 1 Trichoderma spp. used in the test

RS S AR T4

Strain number Chinese name Latin name
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Table 2 Antagonistic Trichoderma spp. on Fusarium oxysporum f. sp. cucumerinum selected by confrontation in vitro
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Values in the chart are mean+SD. Different letters indicate significant difference among different treatments at P<<0.05 level. T1B is
simultaneous inoculation of the pathogens of Fusarium wilt and 7. asperellum 525; T2B is simultaneous inoculation of the pathogens of
Fusarium wilt and 7. harzianum 610; T3B is simultaneous inoculation of the pathogens of Fusarium wilt and 7. pseudokoningii 886; B is only
inoculated with the pathogen of Fusarium wilt; CB is used as a chemical contrast for the simultaneous use of carbendazim 50% WP dilution
800 times and pathogen; T1 is only inoculation of 7. asperellum 525; T2 is only inoculation of 7. harzianum 610; T3 is only inoculation of
T. pseudokoningii 886; P is used as a control of PD liquid medium. The same below

&1

AEXE N EHBREEEEENHERSENTN

Fig. 1 Effect of Trichoderma on nitrate reductase activity and chlorophyll content of cucumber seedlings
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Fig. 2 Effect of Trichoderma on nitrate nitrogen content and root activity of cucumber seedlings
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Fig. 3 Effect of Trichoderma on the root total absorbing area, active absorbing area and specific surface of cucumber seedlings
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Fig. 4 Effect of Trichoderma on the growth of cucumber seedlings
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Table 3 Control efficacy of Trichoderma against cucumber Fusarium wilt

VEHLE =54

Disease index

BIARCR/ /o

Control efficacy

FEXET CB B IRROR/ %

Control efficacy
compared with CB

s e o A
jom  PSUERL RRH %
Survival rate of . .
Treatment . Incidence ratio
seedling

T1B (91.124£5. 12)aA (17. 34=0. 98)cC
T2B (93. 34=F2. 78)aA (19. 292£0. 56)cC
T3B (95.56+3. 19)aA (16.87=+1.11)cC
B (48.2342.19)cC (94.56+6. 22)aA
CB (84. 26+2.98)bB (32.87=£1. 22)bB

(9.1240. 25)cC
(10. 69=£0. 34)cC
(10. 554=0. 45)cC
(49. 39=%1. 26)aA
(23.94=0. 98)bB

(81.5342.87)aA
(78.36x2. 11)aA
(78.6441. 78)aA

(51.52%1. 78)bB

(_

(61. 902, 78)aA
(55. 354, 27)aA
(55.9313. 45)aA
106. 31£8. 29)bB

D) R R B BB A2 » 6] — 5 o (/NG FRERIOR S R0 |38 22 515 0. 05 11 0. 01 K-,

Data in the table are mean values#=SD, different lowercase and capital letters within the same column mean significant difference at 0. 05

and 0. 01 probability level, respectively.
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