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Abstract: The study was aimed to develop organic fertilizers replacing chemical fertilizers and reveal the effect me-
chanism of fertilization on plant health, endophytic bacterial community structures in tomato roots. Five fertilization
treatments were set up, no fertilization (CK), application with chemical fertilizer (T,), peanut cake fertilizer (T,), soy-
bean cake fertilizer (T;) and tea cake fertilizer (T4) at the identical nitrogen level. Meanwhile, based on high-throughput
sequencing technology, the endophytic bacterial community structure in tomato roots was analyzed. The numbers of
endophytic bacterial communities in tomato roots at different taxonomic categories were all improved over CK. Mean-
while, except T, treatment, the diversity and richness of endophytic bacteria community in tomato roots under T, and T;
were all higher than those of T;. At the phylum or genus level, the endophytic bacterial composition and the percentage
in tomato roots were all altered by different fertilizer treatments. Among them, not only the numbers of dominant en-
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dophytic bacterial were improved, but also the endophytic bacterial community structures were reshaped. Particularly,
some beneficial bacterial genera, such as Rhizobium, Bacillus, Microbacterium, Castellaniella, with the function of
growth promotion, plant resistance and quality improvement enriched in tomato roots under T, treatment. Compared
with CK, the diversity and richness of endophytic bacterial community in tomato roots were improved, and the endo-
phytic bacterial composition in tomato roots could be reshaped by different fertilization. The highest diversity and rich-
ness of endophytic bacterial communities could be found in tomato roots under T, treatment, followed by T; treatment.
The beneficial endophytic bacterial genera, such as Rhizobium, Bacillus, Microbacterium and Castellaniella enriched in
tomato roots under T, treatment only. It indicated that the effect of peanut cake fertilizer on plant health was better than
those of chemical fertilizer, soybean and tea cake fertilizers under the identical nitrogen levels.
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Tab. 1 Experimental design and fertilizer
application rates A g
BT (70% ) B (30%) 5 s
Rb 3 .
Treatment Base Additional Total
fertilizer (70%) fertilization (30%)  nitrogen
CK 0 0 0
T, 12.06 5.17 8
T, 95.80 41.40 8
T; 85.80 36.80 8
Ts 381.00 163.00 8
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Tab. 2 Primer names and sequences
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Primer Name S 513 Sequencing Sequencing
type equence(5'-3") platform  length/bp
... T199F AACMGGATTA PE250 394
DY A GATACCCKG
Endophyt-
ic bacteria 1193R ACGTCATCCCC
ACCTTCC

Ilumina Miseq MI/¥: F]H] AxyPrep DNA gel
extraction kit( axygen biosciences, union city, CA,
USA B[] — A 1) PCR =9 it 17 Rl ™= 264k
RATEM 2%3 A W e e E 17 ImhsoRss i, 9
Quantus™ Fluorometer ( promega, USA ) X} [Alli
P AT AG I AE B . A NEXTFLEX® Rapid
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Miseq PE250 “F-H#ATIT ( L5 AEYEZ
BHEA R A ),
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K H Microsoft Excel 2019 #k 4 #E1 75088 % A
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Pa M-S I-sanger =800 F& (L
LT W B B BRA F) ) #E TR Le B E 43 A o
K H Shannon 8 %0F1 Simpson 8 5047 N A= 1 7
2R, HAHEENER A Ace #88UAI Chaol 5
B b .

2 HREHH
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AT it A Ak B 7 700 SR S T R o R L T PR
AR Y S 3 3 iR T Ta AbEERY
TN AR H B et . CREGE S, ok
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Mol B ITE 4% F o Ty, Ty ZbFH A9 35 5 sz n]
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Tab. 3 Effect of different fertilization treatments

on tomato quality A %
s ] AT T AL R i
Soluble sugar LY/l Titratable acid
Treatment i
conten Soluble solids conten content
CK 4.05+0.04° 6.45+0.21° 0.39+0.04°
T, 4.19+0.07° 6.63+0.06° 0.44+0.02°
T, 4.64+0.02° 7.2740.12° 0.35+0.04°
Ts 4.72+0.03° 7.1340.15° 0.34+0.02°
T,
He R A BHE B AN R NS R R R AL B E] 2% 7 R
(P<0.05) .

Note: Different lowercase letters after the same column of data
indicate significant difference among treatments (P<0.05).
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Tab. 4 Numbers of endophytic bacterial communities at different taxonomic levels in tomato roots under different fertilizations

OTU ¥ &

il

A S

b 5328200 % f Numbers of different taxonomic categories
Treatment Numbers of f)pera_tional - y - i
taxonomic units 7 Phylum 2N Class H Order Bl Family J& Genus Fi Species
14 27 70 114 176 238
T, 1262 26 54 146 271 474 787
T, 1425 28 55 140 271 528 872
Ts 1408 27 56 144 271 515 869
T4 1215 24 53 133 260 493 786
Bt 2081 28 64 171 327 639 1117

x5 AREELEEHERREANEAFREZNSHFERY

Tab. 5 Diversity indices of endophytic bacterial communities in tomato roots under different fertilizations

b3 AR AL ERLEIEE Ace T84 Chaol F84 T Y
Treatment Shannon index Simpson index Ace index Chaol index Coverage/%
CK 0.47+0.07° 0.88+0.02° 438.25+47.46° 330.31+41.71° 0.99
T, 4.63£0.29" 0.04+0.01° 959.97+27.43° 941.73+£22.88" 0.99
T, 5.39+0.39° 0.01£0.01° 1258.60+47.84" 1262.80+46.39* 0.98
T; 5.29+0.03* 0.01%0.002° 1155.70+46.88* 1150.90+63.08* 0.99
T, 4.14+0.46° 0.11+0.06" 1152.80+34.30° 1137.30+44.35° 0.99

T FPEEEE ARG TR A BLE 22 57 B3 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Fig. 1 PCoA analysis of endophytic bacteria in tomato
roots under different fertilizations (OTU level)
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Fig. 2 Venn diagram of endophytic bacteria in tomato
roots under different fertilization (OTU level)
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Fig. 3 Compositions of endophytic bacteria in tomato
roots at phylum level under different fertilization
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Fig. 4 Distribution of endophytic bacteria in tomato roots at genus level under different fertilization
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Fig. 5 LEfSe analysis of endophytic bacteria in tomato roots under different fertilization (LDA threshold 3.0)
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