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Effects of combined application of organic fertilizers on the control of
soilborne diseases and the regulation of soil microbial diversity
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Abstract The experiment was carried out to study the effects of combined application of organic fertilizers on the control
of soilborne diseases and the regulation of soil microbial diversity in a tomato field by using the method of Biolog. The
mechanism of soilborne disease control and its significance were also discussed. The results show that the combined appli-
cation of organic fertilizers could control three kinds of the soilborne diseases such as tomato bacterial wilt Ralstonia
solanacearum  Fusarium wilt Fusarium oxysporum f. lycopersici  and basal stem rot wilt  Rhizoctonia solani . The
effect of combined application of the powdery organic fertilizer as base fertilizer and top-dressing liquid organic fertilizer at
two times on control soilborne diseases is the best. The soil microbial community structure is improved with the applica-
tion of organic manures. AWCD and Shannon index of soil microbial communities are greatly related to the incidence of
the diseases. These results indicate that the organic fertilizer application could increase the soil microbial diversity and
has significant importance for controlling the soilborne diseases.
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Table 1 Characteristics of the organic fertilizers used in the experiment
. . OM Total N Total P Total K Bacteria Fungi Actinomycetes
Organic fertilizers
g/kg x 107 cfu/g x 108 cfu/g
Liquid organic fert. 237.91 61.14 12.92 58.73 1.6 26.0 6.0
Powdery organic fert. 339.43 13.54 26.52 5.21 0.48 0.15 2.0
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6 Fig.1 The occurrence and disease index of tomato
10 bacterial wilt in the field experiment
—~15d TI ™ Disease index in the brackets
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Table 2 The occurrence and disease index of tomato basal stem rot and the Fusarium wilt in the field experiment

Basal stem rot wilt Fusarium wilt

Treatment No. % No. % %
Total incidental Morbidity Disease index Total incidental Morbidity Disease index
CK 19 26.4 a 25.0 a 3 4.2a 3.8a
T1 11 15.3b 13.5b 0 0b 0.0b
T2 3 4.2 ¢ 35¢ 0 0b 0.0b
Note 5% Values followed by different letters in the same column means significant
at 5% level. The same below.
2.2 3 AWCD
Table 3 AWCD variation of soil microbial community in
AWCD the different treatments during tomato growth
BIOLOG ECO Days after transplanting d
Treat. 10 25 40
3 CK 1.187+0.092b 1.296+0.198 b 1.434+0.068 a
TL T2 AWCD TI  1.386+0.105a 1.211£0.150 b 1.349+0.001 b
CK T2 CK T2 1.360£0.062 a 1.463+0.191 a 1.469+0.015 a
AWCD T1
T1 AWCD AWCD 3
CK AWCD
AWCD
AWCD
Tl  AWCD CK Tl
AWCD CK T2 CK
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Table 4 Variation of functional diversity of soil microbial

community in the different treatments during tomato growth

Treat.

Shannon index

Simpson index Mclntosh index

CK
T1
T2

CK
Tl
T2

CK
T1
T2

10
2.817+0.047 b
3.190+£0.005 a
3.137+£0.024 a

25
3.221+0.025 b
3.234+0.041 b
3.302+0.019 a

40
3.334+0.063 b
3.347+0.001 a
3.352+0.011 a

10 days after transplanting

83.043+0.965a 7.302+0.415b
66.571+0.619 b  8.265+0.589 a
72.610+0.778 b  8.147+0.216 a
25 days after transplanting

64.418+0.800 b  8.635+0.080 a
70.851+0.525a 6.791+£0.169 ¢
67.652+0.214 ab 7.440+0.307 b
40 days after transplanting

68.867+0.052 b 8.434+0.009 a
75.169+0.244 a  8.075+0.045 b
69.401 +0.883 b  8.534+£0.059 a
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