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Control effect of combining biocontrol strains against Fusarium
oxysporium f.sp. niveum and Verticillium dahliae
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Abstract:[Objective] Five actinomycetes strains having certain inhibiting capability were screened as
material to study the control effect of the actinomycetes and five combinations on watermelon Fusarium
wilt and Eggplant Verticillium wilt,and to filter the combining biocontrol strains which have better bio-
control efficacy and growth promotion. [Method] The biocontrol efficacy and growth promotion of single
and combining strains were analyzed by antagonistic activity in vitro and manual inoculation in vivo. [Re-
sult) Strain SC11 and SE2 had significant inhibiting effect on Fusarium oxysporium {. sp. niveum and Ver-
ticillium dahliae in vitro. Inhibiting rate on conidia germination was also high;in greenhouse experimemt,
84.93% control ratio to Fusarium oxysporium f. sp. niveum and 71. 48% to Verticillium dahliae were
found by C2; The fermentation broth of C3 had the most significant effect for every index of watermelon.
The effect on reduction intensity of watermelon rootage was obvious. For eggplant, the growth promotion
was only inferior to strain SF6. [Conclusion] These results suggested that the control effect and growth
promotion of combining biocontrol strains are significantly higher than individual, and combining strains
express complementary biocontrol activities by collaboration. There is no correlation between the number

of strains and control effect, only proper combinations of biocontrol strains can enhance disease control
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Table 1 Inhibiting effects of the 5 strains of actinomycetes in vitro
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I PN 30 %/ % 07 18 B 4% /mm Inhibiting zone B %
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glilﬁf nhibiting rate KW Broth KEEUEW Filtrate conidia germination
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V.dahliae F. o. niveum V.dahliae F. o. niveum V.dahliae F. 0. niveum V.dahliae F. 0. niveum
SC11 83.45 80. 80 32 24 18 14 98.41 77.41
SC1 60. 09 43.76 24 18 20 16 95. 24 72.57
AM3 62.12 26. 14 19 10 13 0 97.62 54. 86
SF6 76.63 59.42 21 19 14 13 70. 64 69. 38
SE2 91.92 83.13 33 28 18 22 100. 00 79.05
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Table 2 Control of Fusarium oxysporium and Verticillium dahliae in greenhouse by different biocontrol strains

fh g VERAEZENG  F. o. niveum MhFEZEW V. dahliae

Treatment stk B % st B/ %

Disease index Control effect Disease index Control effect

SC11 26.03 be 40.04 d 12.13 cd 59.75 b
SC1 47.50 a — 10. 94 de 63.15 ab
AM3 23.10 ¢ 48.42 cd 10. 84 de 63.53 ab
SF6 13.58 ¢ 66.49 b 9.55 ef 68.77 a
SE2 18.34 ¢ 56.29 ¢ 8.92 70.06 a
C1 45.56 ab — 15.67 b 46.91 d
C2 7.50 d 84.93 a 8.67 1 71.48 a
C3 20.00 ¢ 51.18 ¢ 13.13 ¢ 56. 74 be
C4 23.50 ¢ 48. 41 cd 14.92 b 50.27 cd
C5 25.60 be 40.14 d 12.56 ¢ 57.90 be
CK 44,80 ab - 30.00 a -

T [P NG F R RAE 0.05 K P LR RE. TRMER,

Note: Means in a column followed by different letters are significantly different at P= 0. 05 by test.
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Table 3  Effect of actinomycetes strains on growth and development of watermelon and eggplant

75 JK Watermelon

Jili 7 Eggplant

BB R om bR B IEE3 B/ cm it i HLBR B 5%
Seein - Plan Leaf aree Blt/s 4t/ (mg-L ) Plam Jem? Filit/g  Aht/ (mge LD
height ~cal drea Fresh weight Chlorophyll height Leaf area Fresh weight Chlorophyll
CK 19.47 ¢ 22.55b 1.38 ¢ 0.43 ¢ 8.47 d 14.61 e 1.87 de 1.42 e
SC11 24.70 ab 25.75 ab 2.13 cd 0.76 ¢ 11.93 ab 20.98 cd 3.02 ab 3.56 b
SC1 19.72 ¢ 21.21b 2.01 cd 0.54 ¢ 11.73 ab 24.73 ab 3.61 a 2.69 ¢
AM3 30.73 a 27.96 ab 2.62 b 1.21b 11.17 ab 22.56 be 3.09 ab 3.63 b
SF6 23.37 a 29.49 ab 2.79 ab 0.51 ¢ 12.77 a 29.84 a 3.82 a 4.48 a
SE2 32.30 a 24.33 ab 3.02 a 0. 81 be 11.53 ab 26.17 ab 3.18 ab 2.85 ¢
C1 19.03 ¢ 19.91 ¢ 1.81d 0.49 ¢ 9.63 cd 19. 78 cd 2.15 cd 2.79 ¢
C2 20.77 b 22.56 b 2.10 cd 0.65 ¢ 11.47 ab 25.55 ab 3.34 ab 2.61 cd
C3 32.17 a 31.37 a 2.93 ab 1.73 a 12.60 a 27.06 a 3.94 a 2.98 ¢
C4 21.57 ab 30. 96 ab 2.24 ¢ 0.82 be 11. 30 ab 17.84 cd 1.46 e 2.10d
C5 21.67 ab 21.79 b 2.66 b 0. 81 be 10. 57 be 19. 07 de 2.54 be 2.01d
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Fig. 1 Effect of actinomycetes strains and combining strains

on reduction intensity of watermelon rootage
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Fig. 2 Effect of actinomycetes strains and combining strains

on reduction intensity of eggplant rootage
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