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HE®, WETAREEAF AT ANE NG EREREZERG RGP, 3 MR A28 A T1 (KE
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Effects of Application Modes of Trichoderma on Seedling Quality Characteristics of Cucumber
and Control Effect against Fusarium Wilt

WANG Yichun', LIAN Hua'’, MA Guangshul*, LI Mei®, GAO Changminl, TAI Lianmei', QU Hongyun3
(1. College of Agriculture, Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. Institute of Plant Protection, Chinese
Academy of Agricultural Sciences, Beijing 100081, China; 3. Heilongjiang Academy of Agricultural Sciences
Horticulture Branch, Harbin 150069, China)

Abstract: Cucumber Fusarium wilt is one of common and serious soil-borne fungal disease in protected cucumber
cultivation, and biological control of Cucumber Fusarium wilt is of great significance to the safe production of
cucumber. In this study, the effect of application modes of three Trichoderma strains on the seedling quality
characteristics and control effects against fusarium wilt of cucumber through pot culture were evaluated. The three
Trichoderma strains were Trichoderma asperellum 525, Trichoderma harzianum 610, and Trichoderma
pseudokoningii 886 with anti-Fusarium oxysporum activity. The three application modes of the 3 strains were T1
(simultaneous inoculation of Trichoderma and pathogen), T2 (inoculation of Trichoderma first, and then pathogen 2
days later) and T3 (inoculation with pathogen first, and then Trichoderma 2 days later). The results showed that the
control efficacies of Trichoderma against Cucumber Fusarium Wilt were all above 64.78%, and the application
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mode T2 of T pseudokoningii 886 was the most effective, with control efficacy of 81.54%. Compared with CK1

(inoculation with pathogen alone), vigorous seedling index, chlorophyll content, root activity, nitrate nitrogen
content, nitrate reductase activity, root total absorbing area of cucumber seedlings significantly improved. Among
the three application modes, T2 had the most promoting effect on the above 6 indicators of the cucumber seedlings
at 8-14 d after sowing. T. pseudokoningii 886 had significant increased vigorous seedling index, chlorophyll content,
root activity, nitrate nitrogen content, nitrate reductase activity, root total absorbing area of cucumber seedlings at 14
days after sowing, by 210.06%, 74.39%, 37.23%, 54.45%, 88.00% and 51.11%, respectively. The results showed
that the three Trichoderma strains can improve the physiological metabolic activity and enhance the seedling
quality, therefore restrain the incidence of Cucumber Fusarium wilt. Application of Trichoderma preparations in
advance will be beneficial to the disease control of cucumber seedlings and lay the foundation for the improvement
of the yield and quality of Cucumber in the later period.

Key words: Trichoderma; cucumber; Fusarium wilt; physiological characteristics; vigorous seedling index

0TI Ut P 6 B -, PR T A 32k 38 Wt i S R T AR ) 5% 30 JTURG 28995 2 1h Aot e
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Note: Values in the chart were mean=®SE. Different small letters indicated significant difference at 0.05 level among different treatments for the same

Trichoderma in the same period. The same as following.
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Fig. 1 Effects of application modes of Trichoderma on vigorous seedling index of cucumber
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Fig. 2 Effects of application modes of Trichoderma on chlorophyll content of cucumber seedlings
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Fig.3 Effects of application modes of Trichoderma on root activity of cucumber seedlings
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Fig. 4 Effects of application modes of Trichoderma on nitrate nitrogen content of cucumber seedling
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#1 ASFEEEARIE ML EMN B HERTEEEE SN (ug/gh)

Table1 Effects of application modes of Trichoderma on leaf nitrate reductase activity of cucumber seedlings (ng/g/h)

gl sl &M REL Days after sowing (d)

Species Treatment 3 10 12 14
AR Tl 0.3410.02 cC 0.5340.03 cB 1.06+0.08 beB 1.2840.08 bcA
T. asperellum 525 T 0.41+0.03 bB 0.57-0.04 bB 1.09+0.07 bB 1.3940.06 aA

T3 0.31£0.02 dC 0.510.02 cdB 1.0240.06 cB 1.3140.07 bA
WA AT T1 0.2940.01 deC 0.49+0.03 dB 0.94+0.04 dB 1.2540.08 cA
T. harzianum 610 T 0.39+0.01 bB 0.540.04 cB 0.98+0.05 cdB 1.3240.07 bA
T3 0.25+0.01 eC 0.42+0.03 aA 0.89+0.03 B 1.2240.05 cA
PR CARH Tl 0.38+0.02 bB 0.5940.02 bB 1.0940.08 bB 1.3440.09 bA
T. pseudokoningii 886 T 0.49+0.02 aA 0.680.03 aA 1.1740.09 aA 1.4140.09 aA
T3 0.2940.01 deC 0.51£0.03 cdB 1.0540.07 beB 1.2540.08 cA
CK1 0.27+0.01 eC 0.39+0.01 fD 0.87+0.06 ¢B 0.75+0.04 eC
CK2 0.34+0.02 cC 0.45+0.02 eC 0.91+0.06 dB 1.0840.08 dB

I RPHEUE 2 I EE £ hrdE, [R5 /NS P REFER S B AR ZE 18 0.05 F10.01 KPR k. T
Note: Values in the table were mean =+ SE. Different small and capital letters in the same column indicated significant difference at 0.05 and 0.01 level,

respectively . The same as following.

26 ASAEBAAAMERLGHRRDSWIEERE I

CKI1 AbBE 3 R4 HAR F S RSO A AR A SR R 6 AR i —3, BAERRM S 12 d I8 35 miE .
CK2 Kb N3 A AR R SO AR 248 E T, 7ed&Fh e 14 d 23RS 8 d 1 1.28 £, AR &
W IR B R BR Y 3 AN ER A, T1. T2, T3 BRAN AR R SRR 2 2 BT AR (e

5 CK1AHEL, MG &0 T1. T2, T3 AP N A2 40 AR R e o i #y 23% Et, Hrp 12 |
Tl B B TR CK2 KFo AERERN G RN, 3 R4l i A SR S AR 35 AU R R 55 886
e, PERARE 610 A%, BABAEE 525 fah. 7EREFN S 14 d, 3 MOREER TR B AR 2R S i AR ) 36
WA T2>T1>T3>CK2>CK1, 3 R T2 AbF 3R 4 AR R SR AR 730 b CK1 3w T 40.00%
28.89%A1 51.11% (£ 2) .
27 AREAREBAARNBRHERZERIREM ARG

3FPARFE T1. T2, T3 AbPEY CKI AIEGEZ ., REL BRI B & 2R, CKl iR B E LT 3 Fiok

%2 ABFREAARNMERSERRZREERAFZME (m®)

Table2 Effects of application modes of Trichoderma on root total absorbing area of cucumber seedling (m?)

WA Ab FEFE REL Days after sowing (d)

Species Treatment N 10 12 14
A Tl 0.46+0.02 abA 0.5140.03 bA 0.55+0.03 bcA 0.5940.03 cA
T asperellum 525 ™ 0.47£0.01 aA 0.5240.02 abA 0.56£0.03 bA 0.63£0.04 bA

A3 0.4620.02 abA 0.5120.02 bA 0.5420.03 cA 0.5620.02 dA
W R AR Tl 0.44£0.01 bA 0.49+0.02 beA 0.5410.03 cA 0.56+0.02 dA
T harzianum 610 ™ 0.45%0.02 abA 0.49+0.03 beA 0.5240.03 cdA 0.580.03 cA
T3 0.4420.01 bA 0.4820.03 cA 0.5240.02 cdA 0.5520.03 dA
FHE A Tl 0.48+0.02 aA 0.5210.04 abA 0.5740.02 abA 0.65+0.04 abA
T. pseudokoningii 886 ™ 0.49+0.01 aA 0.54+0.04 aA 0.59+0.02 aA 0.68+0.05 aA
T3 0.4720.02 aA 0.5120.03 bA 0.552:0.02 beA 0.612:0.04 beA
CKl1 0.4120.02 cA 0.4610.02 cA 0.4920.01 eA 0.4520.02 eA

CK2 0.4340.01 bcA 0.4710.02 cA 0.5140.02 deA 0.5510.03 dA
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® T1. T2, T3 4B, W CKI RFARMEE R T 3 FORS T1. T2, T3 AbEL. CKI AR SR Em T 3
FREE T1. T2, T3 &FE, 13 FioRZH T3 ARG FREUR 2 A B EHEEE ST T1. T2 43, TI.
T2 A ER I3 PR B R G s 35 2 5
X T ARG VA BRI S, UK 886 1 T2 AbBHIN & 25w T HAh AL BE, 345 81.54%; LA
B 525 I T1 R T2 AbEE, IR AKES 610 B9 T1 AT T2 AFE DL K R [C AT 886 fY T1 A ) i i S K 2 5+
BIANEZE: 3 /NREE T3 AN 8 TAS Z W B RO 2 A B2, (R B8 T (k3D .
%3 ABREMAHRME ISR ZRHHAZN

Table 3 Effect of application modes of Trichoderma on the control efficiency of potted plant against cucumber Fusarium wilt

AR [DREES o3 ES AR S DINEIEN
Treatment Survival rate (%) Incidence rate (%) Disease index Control efficiency (%)
A—TI1 92.76+4.56 aA 13.45+0.89 beB 11.71£0.78 ¢cC 76.431+4.11 bB
A—T2 93.12+5.12 aA 8.13£0.98 dC 10.64£0.25 cC 78.63+£2.87 bB
A—T3 91.87£6.29 aA 16.46£0.76 bB 17.19£0.47 bB 65.31£3.74 cC
B—TI1 92.65+£5.95aA 15.38+£0.54 bB 11.84£0.82 cC 76.04£5.27 bB
B—T2 93.34+2.78 aA 10.29£0.56 cB 10.69£0.34 cC 78.43+2.11 bB
B—T3 91.87£7.56 aA 18.45+0.86 bB 17.41£0.65 bB 64.78 £3.19 cC
C—T1 94.221+8.66 aA 10.524+0.37 cB 11.36£0.37 cC 77.031+5.28 bB
C—T2 95.561+3.19 aA 7.47+1.11dC 9.15+0.45 cC 81.54+1.78 aA
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