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Disease—control Effect and Mechanism Research of Biological Organic Fertilizer on Tomato Bacterial Wilt
XIAO Xiang-zheng, LIU Ke—xing, LIAO Zong—wen

New Fertilizer Resources Center, South China Agricultural University, Guangzhou 510642, China
Abstract Two kinds of biological organic fertilizer FBOF1 and FBOF2 were made based on the decomposed organic wastes, in which the
functional bacteria such as Bacillus subtilis and Bacillus pumilus et al. were appended, and applied on the control of tomato bacterial wilt.
Meanwhile, the working mechanism was researched.The results indicated that the disease index of tomato bacterial wilt decreased and the
disease—control effect reached 27.6%~69.0% after utilizing the biological organic fertilizer, and the difference was obvious compared with the
untreated. The activities of polyphenol oxidase, phenylalanine ammonia lyase and peroxidase in plants improved. The activities of polyphenol
oxidase for FBOF1 and FBOF2 were 5.78,4.98 U-g™'min™' respectively in 96 h, and 53.7%, 32.4% higher than the untreated. For the pheny—
lalanine ammonia lyase, the activities were 1.56, 0.77 U-g™-h™, and 205.9%, 51.0% higher compared with the untreated. However, for the
peroxidase, the difference was more obvious, and the activities for FBOF1, FBOF2 reached 0.79, 0.42 U -g™'-min™', whereas the untreated was
0.14 U-g'*min' only. In addition, the soil microbiology diversity increased after applying the biological organic fertilizer. The results of culti—
vation for 48 h indicated that the treated AWCD of 15 d, 25 d, 40 d were all higher than the untreated, among which the 40 d” AWCD of
FBOF?2 reached the significant differences. The research also showed that the amounts of Ralstonia solanacearum and the microbial kinds in
the rhizosphere soil were affected by biological organic fertilizer. The numbers of bacterium and actinomyces increased, while for the Ralsto—
nia solanacearum it reduced evidently.
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Table 1 The physical and chemical index of biological
organic fertilizer

/% NI% P,05/% K,0/%

FBOF1 7.47 32.7 36.2 0924 1.146 1.511

FBOF2 7.52 31.6 37.3 0932 1.043 1.643

BOF 7.43 30.5 350 3.00 1.80 1.20

pH 1% fefu-g?
8.9x107
5.1x107

2.6x10’

Ralstonia solanacearum
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2% 2 min

1:1 20d 2
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1.2.1
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1 1/4
2 1/4~1/2 3
172 4
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X 1x100, 2d 1
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Table 2 The disease—control effect of biological organic fertilizer L e RRIIES: SOl j/D
on tomato bacterial wilt :
o 2 100 -
40 d 60 d 40d 60 d z
CK 34.4a 90.6a e
FBOF1 12.5h 28.1c 63.7 69.0 - . | | '
FBOF2 21.9ab 65.6b 363 27.6 0 24 48 72 96
BOF 18.8ab 53.1b 453 414 /b
P=0.05 . E 2 FEEWEHIEESR PAL FERIRM
Note Numbers with different letter in the same column show signifi— Figure 2 Effect of different biological organic fertilizer on the

cant differences at P<0.05.

tomato PAL activity
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Figure 3 Effect of different biological organic fertilizer on the FBOF1
tomato POD activity FBOF2 .BOF
3 AWCD
Table 3 The AWCD of different biological organic fertilizer treatment
AWCD/48 h AWCD/72 h
15d 25d 40 d 15d 25d 40 d
CK 0.809 7b 0.653 3a 0.505 3b 1.332 4ba 0.972 9b 0.792 1b
FBOF1 0.906 9b 0.686 8a 0.809 9ba 1.304 3b 1.209 3a 1.137 6a
FBOF2 0911 5b 0.825 6a 1.010 7a 1.425 3ba 1.262 8a 1.246 4a
BOF 1.203 S5a 0.748 Sa 0.827 Sha 1.442 5a 1.123 4ba 1.149 9a
P=005 .

Note Numbers with different letter in the same column show significant differences at P<0.05.

Table 4 The effect of biological organic fertilizer on the number of main microorganisms in soil cfu-g'soil

4

cfu-g?

0.05.

x107 x10° x10° x10°
CK 2la 38a 28a 141a
FBOF1 24a 34a 72b -
FBOF2 24a 38a 3la 29bh
BOF 29a Sla 33a 37b
1.« 107 2. P=0.05 .
Note 1.The “-" in the table means no growth in the plate of 10° 2.Numbers with different letter in the same column show significant differences at P<
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