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Abstract In order to better exertion of microbial resources’ role to maintain the brand of produce with geographical
indications, high-throughput sequencing technology was employed to evaluate the structure and composition of the rhi-
zosphere bacterial community of Shawo radish in Xiqing District, Tianjin city. The relationship between rhizosphere
microorganisms and the quality of Shawo radish was evaluated by the effect of pure culture of rhizosphere soil bacteria
on the quality of cherry radish fruit and the content of flavonoids, polyphenols, vitamin C, soluble sugar. The results
showed that Shawo radish possesses rhizosphere bacteria from 5 phyla and 9 genera, of which Pseudomonas, Bacillus

and Saccharimonspora were the core bacterial communities. A total of 39 culturable bacterial strains were obtained
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through pure culture. Seven strains with high nitrogen fixation ability, phosphorus degradation capacity or secretion of

auxin and growth-promoting capacity were screened and obtained from the 39 strains, namely strains J3, J5, H11,

X3, X6, X10 and X13. Based on 16S rRNA gene sequence, these strains were identified as Proteus mirabilis, Pseud-

omonas entomophila, Bacillus megaterium, B. cereus, B. huizhouensis, P. terrae, and Serratia marcescens. The results

of the pot experiment showed that the application of seven strains could significantly promote the growth of cherry rad-

ish plants or improve their quality. Strains H11, J5 and X13 increased the weight of cherry radish fruit by 47% , 45%
and 42%. Strains H11 and J5 increased fruit flavonoids by 47% and 40% , while strains J5 and X6 increased polyphe-
nols by 70% and 67%. Strain X6 had advantages in improving vitamin C content (24.60+5.07) mg/100 g in the

fruit, and was 3 times higher than control groups. In addition, soluble sugar content in fruit treated with strain H11

was 2.7 times higher than in the control group. The above results indicated that excavating rhizosphere microbial re-

sources around Shawo radish conducive to the utilization of bacterial community to enact effective and sustainable strat-

egies for crop field management.
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1.1.4  £ZRXA5MBERXEL  HiPure Soil DNA
Kits {75 & ( 32 [E Omega /2 F]) ; 4B DNA $H&HUE
& (L E AXYGEN 3 H] ) ; AxyPreDNA #8511
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Fig.1 Composition of rhizosphere bacteria

community of Shawo radish
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Fig.2 Heat map of rhizosphere bacteria community on genera level of Shawo radish
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KA S &Rt , S 5Em . K
AR R R S R A, AR |
R I 2R A5 A D) g 1 A B = 5 A
(£1), HR A A AR i B B e 3 i 2 0o
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YErb BA BRI RIPER,

s MRERAN R P IR E R A
ARG R, ARG Rk A A ik s
2R R A EEERR L SE (R 1) o RPRiEi
SUCHIERE AT DU B SR A H T4
XHRPR TS R A . FERZ S SARPR £ Rk
S A= v Ml P R PR 5 1) LA 70 R
GEE T R, AOFFER T, BRI E XL
413 58 ChrA-ChrB , J2 SRR I K1 425
PEEED B AT LA R U T R A R B A [
i IR AR, A BN g AR B [
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*®1 WEZ NRIRMEE KEGG Thee iR

Table 1  Functional annotation of KEGG bacteria in rhizosphere of Shawo radish

R aE GR_1/% GR_2/% GR_3/%
WA AR 2.9328 2.958 2 2.923 3
s AR AN = R A 2.443 0 2.419 7 24526
A 2.060 0 2.043 8 2.060 3
Y P A 2.034 7 1.982 3 2.061 8
T t(RNA 498 2.0339 2.080 9 2.016 1
TERY A REARAR 1.8553 1.840 2 1.869 0
Hpubk 5 -4 RAR 5 1.743 8 1.739 5 1.730 9
TR | 22 S TR AN IR A TR A 1.700 7 1.695 9 1.696 4
ez AR 1.592 1 1.623 6 1.580 7
SRR 2R 1.130 9 1.1422 1.124 2
RN IR WK BN (0 S A= ) 6 i 1.014 8 1.014 4 1.014 8
AR KA AR AR 1.005 9 1.012 1 1.004 5
b Ae 0.995 9 0.996 5 0.999 1
P s AR ARG 0.948 4 0.953 3 0.946 4
FALHER L 1.407 9 1.4225 1.393 3
SRR SR PR AR 1.334 2 1.326 7 1.329 9
P R AR 1.283 4 1.287 3 1.280 8
AW H kA 0.808 8 0.823 0 0.803 4

TE:KEGG DB RE X VD52 M AR PR AN A A D REEAT B0, 3 1 b A 5B Xof 10 14y 2 B 7 508l P b A R AR D RE v 1y o 1,

RS
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Table 2 Growth promoting ability of isolated rhizosphere

strains from Shawo radish

e L WEEREN/ ERESR/
ESE7 BN (me - 171 (g - w0
J3 + - 18.88+1.65
J5 +++ - 26.66+0.54
J8 + - 16.87+0.95
H11 + 22.33+1.98 23.69+1.85
X3 - - 22.44+2.38
X6 + 30.62+0.83 40.66+5.59
X10 + - 20.99+0.72
X13 + - 10.13+0.21

Ve FR BRI, 7 M T AR < - R T I
itk
1E 8 BRF MR BRI BE X3 A HAt 7 Bk AR HD

99

27

HABARES, BRI (0 1 R RE F1 il , % i ik
] s 3 ELA Tl A b A K R I RE 7, 70 R AR
3R, Fr o AE KR & ATk (26.66+0.54)
me/ L. FERTA B30 B bR, A TR AR X6 A
H11 HA BT , 76 R BRI 815E 5 K, A
R AT BB A £ 1T 43 156 3 (30.62+0.83)
mg/L F1(22.33+1.98) mg/L,8 ki bk ELA 2
WAERKZRWEE T, P E R X6 & B b i A K
Rt fER IR 3 R 35 Bl i = ik (40.
66+5.59) mg/L,
24 EFE MREFERH 16S rRNA S TEE
PR 1.2.3 WS 5G e X RE A E AR Bk 8 N SR
AR 7 AR TINY . 48 16S tRNA ¥4
BLAST X, B #k J3.J5,H11,X3 X6 ,X10,X13
533 Ja 73 575 T AT B ( Proteus mirabilis ) W L {B
AT ( P.entomophila) | F K ZEMIFT H ( B. megate-
rium) SR ZF MLAT T ( B. cereus ) | B ZF MUAT 7
( B.huizhouensis ) \HuVEZZJEFT & ( P. terrae ) K it
Vo5 G ( Serratia marcescens) , JH MEGA7.0 4 4
PRI RS HELL A DL 3,

J5

7 Pseudomonas entomophila strain EF178450.1
X10

g9 Proteus terrae strain RS34 MZ169438.1

Bacillus aryabhattai strain 5-3 MK277457.1

70

87 X3

Pseudomonas putida strain B—18 MF417798.1

N
Bacillus megaterium strain DK2 MK318796.1

acillus cereus strain 38 MT783982.1
99! Bacillus cereus strain IAM1 MH815087.1

58 Proteus mirabilis strain R11 01629219.1
20 Bacterium strain BS0980 MK824168.1
Proteus mirabilis strain R10 01.629218.1

| X13

100! Serratia marcescens strain SB479 F J608708.1

Bacillus huizhouensis strain JZY2-12 MT071364.1

0.50

15 Bacillus aryabhattai strain NBRIYN4.4 MK168635.1
e
72 X6
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