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Table I Sequencing types and primer sequences

EIE/E2 ElE/ESiY 19751 MFF& JP A /bp
Primer name Primer type Primer sequence (5'—>3") Sequencing platform Sequencing length
338F AT 16S rRNA ACTCCTACGGGAGGCAGCAG ] 116
806R Soil bacteria GGACTACHVGGGTWTCTAAT MiSeqPE250
ITSIF + i;g Erﬁ ITS CTTGGTCATTTAGAGGAAGTAA MiSeqPE300 o4
ITS2R Soil fungi GCTGCGTTCTTCATCGATGC
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Table 2 The activities of soil enzymes related to carbon,
nitrogen and phosphorus cycling in rhizospheres of
tomatoes at different growth stages

nmol/(gemin)
AH B- MY WL CANINES
Growth stage B-glucosidase  Phosphatase ~ Aminopeptidase

ZJJLUEH 1.1140.32¢ 1.97+1.10b 9.62+1.37a
Seedling stage
i igta]
Flower bud 1.63+0.12b 1.55+0.19b 9.89+2.42a
differentiation stage
Z5 54 Fruid

R Fruiting 208+0.12a  3.69+040a  10.21+2.81a

stage

R PR T EE bR . RIS E RN R SR Ak B 22
B # (P<0.05) . T, Note:Data in the table are means +
SD. Different letters in the same column mean significant difference
between each treatment at P<<0.05. The same as below.

PC1 Al PC2 il iy it R B2 43971 R 46.03 %6 F121.6 %6 5
FEEAT A A ZE o AU R 4 S R AR AR P 1
2 A RV S5 R A A B 3 25 5 (P<<0.05) , W A A At
ZER AR LA (B 1D) 5 55 — 7 T, PLS-DA Z5 1 i
TN, T ARG A ZE o Ak A A G S A AR R AR PR 1 4
AR P A 3 2R W R R (KI1E) . R
P26 AL AR oo M8 A4 D 7 2 1 i o A AR T AR
AR TR

®3 AREBEHEMERRFLEREMENECN P

Table 3  Soil microbial biomass C, N, P in rhizospheres of tomatoes at different growth stages mg/kg
EREM A AR T R

Growth stage

Microbial biomass C

Microbial biomass N Microbial biomass P

LI Seedling stage
255K Flower bud differentiation stage

£ 548 Fruiting stage

198.4145.29b
63.214-10.06¢

280.39£49.69a

116.244-17.08a 235.841101.76a

79.6516.43b 19.67112.34c

89.4447.02ab 195.53+49.41ab
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RS REM, TR OTU 43 28K, 3
L&)y v 1 3 AR s 1 v R 0 I S A TR R R

e, ARG 5 R 4 R AR 2 51 101
25 AEEBHEBEMEKRRIER T IBHEBESEN
¥FE
DIIA2KF. B SA AT, AR & 013 i
FERRAR R A 438 rb ARG = BE o L KT 100 iy A i
PP T RE A 9, 43 W AR AT # T (Acidobac-
teriota) A JE B[] (Proteobacteria) fELFTF B[] (Bacte-
roidota) | 2 H1 il B '] (Gemmatimonadota) . Zf & ']
(Myxococcota) . J& BE B [] (Firmicutes ) | il £& & []
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Fig. 1 The Chao index (A), the Shannon index(B) ,Ace index (C),
PCoA(D) and PLS-DA(E) analyses of soil bacteria in rhizospheres under different growth stages at OTU level
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Fig. 2 Venn diagram of soil bacteria in

rhizospheres of tomatoes under different growth
stages at genus(A) and OTU(B) levels
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Fig. 3 Soil bacterial phylum (A) and genus levels(B) in rhizospheres of tomato under different growth stages
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Fig. 4 LEfSe analysis of rhizospheric soil bacteria of tomatoes under different growth stages (LDA score: 3.0)
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Fig. 7 Proportion of soil fungal phylum (A) and genus levels(B) in rhizospheres of

tomato under different growth stages
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Fig. 8 LEfSe analysis of soil fungi in rhizospheres of tomatoes under different growth stages (LDA score: 3.0)
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Structural characteristics of soil microbial community in rhizospheres
of tomatoes during different growth periods

WEI Yufei', QIN Renliu', DING Diancao', LI Yongbin',
XIE Yuanyuan', QU Dacai', ZHAO Tianyi*, YANG Shangdong'

1.College of Agronomy/National Experimental Teaching Demonstration Center of Plant Science,
Guangxt University, Nanning 530004, China;
2.Qinzhou Agricultural Technology Extension Center, Guangri Zhuang Autonomous Region,

Qinzhou 535099, China

Abstract The soil fertility and structural and functional characteristics of microbial community in rhi-
zospheres of tomatoes during different growth periods were compared to construct an eco-cultivation system
for tomato production with high yield and high quality and utilize the resources of beneficial microbes. The
soil fertility and structural and functional characteristics of microbial (bacterial, fungal) community in rhizo-
spheres of tomato at the stage of seedling, flower and bud differentiation, and fruiting were analyzed based
on conventional and modern high-throughput sequencing techniques. The results showed that there were
more abundant sources of carbon, nitrogen, and phosphorus in the rhizospheres of of tomatoes at the stage
of fruiting in tomato. The structure and function of soil microbial community in rhizospheres of tomatoes
had undergone significant changes during different growth periods. Among them, norank_{_norank_o_
norank_c_KD4-96, norank_f{_A4b and Bryobacter were the unique dominant bacterial genus in the rhizo-
spheres of tomatoes at the stage of seedling. TM7a and Saccharomonospora were the unique dominant bac-
terial genus in rhizospheres of tomatoes at the stage of flower and bud differentiation. Only Gemmatimonas
was the unique dominant bacterial genus in rhizospheres of tomatoes at the stage of fruiting. Moreover,
Powellomyces was the unique dominant fungal genus in rhizospheres of tomatoes at the stage of seedling,
Apiotrichum and unclassified _{_Chytridiaceae were the unique dominant fungal genera in rhizospheres of to-
matoes at the stage of flower and bud differentiation, and A/lfernaria was the unique dominant fungal genus
in rhizospheres of tomatoes at the stage of fruiting. It is indicated that specific microbial communities were
formed in rhizospheres of tomatoes at different stages of growth. Microorganisms enriched in rhizospheres
of tomatoes at the stage of seedling mainly produce hormones for plant growth. The enrichments of soil mi-
croorganisms in rhizospheres of tomatoes at the stage of flower and bud differentiation primarily improve re-
sistance for plants. Microorganisms enriched in rhizospheres of tomatoes at the stage of fruiting chiefly pro-
mote the nutrient cycling in soil.

Keywords tomato (Solanum lycopersicum 1.. ) ; growth period ; rhizosphere ; microbial community ;

high throughput sequencing
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