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Effects of Different Bioorganic Fertilizers on Tomato Bacterial Wilt and Plant Growth

Promotion
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(College of Resources and Environmental Sciences, Nanjing Agricultural University/Jiangsu Provincial Key Lab of Organic Solid
Waste Utilization/Jiangsu Collaborative Innovation Center for Solid Waste Resource Utilization/Educational Ministry
Engineering Center of Resource-saving Fertilizers/National Engineering Research Center for Organic-based Fertilizers, Nanjing
210095, China)

Abstract: Using the functional strain Bacillus amyloliquefaciens combined with organic fertilizers of different raw materials to
prepare different bio-organic fertilizers, the prevention and control of soil-borne bacterial wilt and the promotion of tomato
growth, as well as the response of soil nutrients and rhizosphere bacteria to the different bioorganic fertilizers were investigated,
to obtain a kind of bioorganic fertilizer that can effectively prevent and control tomato bacterial wilt. B. amyloliquefaciens T-5
was used as a functional strain and was combined with straw organic fertilizer and chicken manure organic fertilizer, the straw
bio-organic fertilizer (BIO1) and chicken manure bio-organic fertilizer (BIO2) were prepared through secondary fermentation,
then an experiment was conducted in a tomato greenhouse where bacterial wilt is common in Nanjing City of Jiangsu Province.
The results showed that both bioorganic fertilizers significantly reduced the incidence of tomato soil-borne bacterial wilt, and the
BIOI had the best prevention and control effect, reducing the incidence by 94.45%. Both bioorganic fertilizers significantly
promoted the growth of tomato, increased the biomass of the above ground and the yield of tomato, but did not significantly

improve the quality of tomato fruit. In addition, BIO1 significantly increased soil organic matter content, while BIO2 significantly
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increased soil pH. Soil organic matter had a negative correlation with tomato disease rate and a significant positive correlation
with tomato aboveground biomass and yield. High-throughput sequencing analysis found that bioorganic fertilizer significantly
increased the bacterial diversity of the rhizosphere meanwhile changed the bacterial community structure. BIO1 had the highest
relative abundance of Proteobacteria and lowest relative abundance of Actinomycota. Soil nitrate nitrogen and pH had a
significant impact on bacterial communities at the two levels. In conclusion, the straw bio-organic fertilizer prepared with B.
amyloliquefaciens as the functional strain and straw as the raw material effectively could prevent and control tomato soil-borne
bacterial wilt, and has better effect than chicken manure bio-organic fertilizer. The bioorganic fertilizer could also significantly

promote the growth and yield of tomato, improve soil disease suppression and reduce the occurrence of soil-borne bacterial wilt

by regulating the relative abundance of the Proteobacteria and Actinomycetes in the rhizosphere bacterial community.

Key words: Tomato; Biocontrol; Bacterial wilt; Bio-organic fertilizer
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Table 1 Chemical properties of fertilizers in this study
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2 X525 A WA WAL (B1O2) 8.76 244.64 16.61 53.22 45.74
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Fig. 1 Effects of different bio-organic fertilizers on soil-borne bacterial wilt
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Fig. 2 Effects of different biological organic fertilizers on tomato plant growth
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Table 2  Effects of different biological organic fertilizers on chemical properties of soil
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CK 6.66 £ 0.14 ab 81.94+£9091b 10.07+5.43 a 167.80 £9.24 a 260.83 +15.6 b 29.98+0.22¢
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Table 3 Correlations between chemical properties of soil and disease incidence, plant growth, yield and fruit quality of tomato
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T *3RRTE P<0.05 JK-AHGHE B3 WUR), **FRLE P<0.01 KA M B35 UR).

FAr, Horpit A YA ALARBIOL Fil BIO2)H Al & 2%
P ASAR PR R RIS 1Y) B-Z2 M (Stress = 0.06, [&] 4B).
i — 25 2 SN [] A A AL Ak B GH AR B A [) Fof
A TR AR T B R sE R B, TR AE AL N 4H B
OTU EZJET 10 N1, QRTEN 1A LA 35
fEfE2E 5. 5 CF Ab#IAH L, BIO1 1 BIO2 AbFEn] 42

(A)
6000 -
5000 a a a
1 ) F I
& 4000 T 1
_';]E L
)
S 3000
@]
2000+
1 000 |-
O 1 1 Il L
CK CF BIOI BIO2
Ab R
©
100
— = o Others
- - - Patescibacteria
751 Verrucomicrobia
[
. Planctomycetes
Firmicutes

Acidobacteria

. Gemmatimonadetes
Chloroflexi

. Actinobacteria
Bacteroidetes

. Proteobacteria

HR A (%)

of
50-.
25I I I I

1 1 L L
CK CF BIOI BIO2
b3

(=]

= A5 JE T ] (Proteobacteria) AL AT 7 | ] (Bacteroidetes)
M=ERE, (HFRAC T i 1] (Actinobacteria) MR FT B
I'T(Acidobacteria) i F-FE (K] 4C). HIF—4&MYE, 5
BIO2 AbEEAHEL, BIO1 AbFE AR L R AR 3 B A
L TR TE T AR FE B AR, (H 2R AT 1R & (Bacillus
spp.) FRAF XS 3= B2 JC Wl 3 24 5 (P>0.05).

B)
0.50} A
CF
CK
0.25F A O
BIOI
2 B o2
>
Z
0.00
o=t
A
-0.25+
1 1 1 1 1
-0.4 -0.2 0.0 0.2 0.4
NMDS1
(D)
G . CF
emmatimonadetes Actinobacteria
Chlorofl o cK
oroflex ° . BIOI
0Sr . ® BIO2
S
o~
=
o 0.0
2 NO;-N
[a)
24 °
—05F Bacteroidetes
o [
pH Proteobacteria
1 1 1
-04 0.0 0.4 0.8

RDAI: 31.87 %

(81 D i (S AR 2 R R PR A TR RV 1 LA~ 1 (P<0.05), 2L #F kAR TR PRAR )
B4 FREMENREAMAEFZEMNTZNRIRLFERESHEHESHENXR

Fig. 4 Effects of different biological fertilizers on bacterial community structure RDA ordination summarizing correlations between soil
chemical properties and bacterial community composition
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