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Abstract The soil microbial diversity has been characterized as an important soil quality indicator. In this
study, the soil bacterial community constitution of Jasminum sambac Ait was analyzed by the high throughput
sequencing (lllumina Miseq) of the 76S rRNA V3-V4 hypervariable region, to investigate differences of the
soil bacterial community structure among different months during the jasmine flower season and the
relatedness between community structure of bacteria and soil physic-chemical properties. The results indicated
that the soil bacterial diversity of J. sambac was very rich, including 41 phyla, 98 classes, 225 orders, 427
famlies and 799 genera. The 6 phyla with high abundance were Proteobacteria, Acidobacteria, Chloroflexi,
Actinobacteria, Bacteroidetes and Firmicutes. The most abundant phylum in each month was Proteobacteria
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(22.09%~28.4%). The abundance of the phylum Acidobacteria was the lowest (11.7%) in June, suggesting the
best soil quality in this month. The Shannon index and Simpson index were the maximum (6.9264) and the
minimum (0.002901) in October, respectively, which reflecting the highest bacterial diversity. These results
demonstrated that the low temperature was beneficial to increase the soil bacterial diversity. The results of
clustering and principal component analysis showed that the bacterial community structure of the soil samples
in July, August and September possessed the highest similarity, while those of the soil sample in June and
October exhibited obviously difference. Heatmap and redundancy analysis indicated that soil bacterial
diversity were significantly influenced by soil properties including the soil pH, organic matter, total and alkali
hydrolyzable nitrogen, total and available phosphorus, total and available potassium. Among them, pH, total
phosphorus and available potassium were the three most important environmental factors. Moreover, there
were positive correlations between the three main bacterial phyla (Firmicutes, Actinobacteria and Chloroflexi)
and the six soil environmental factors, including pH, organic matter, total nitrogen, available nitrogen, total
phosphorus and total potassium. This work provides useful informations for field management of J. sambac

during flower season and soil conservancy ecological balance.
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I RE S (A - R M B pH 5.6~6.7).
SRFTAE R H B 21 - 2 A 4 SRR AR B 2645 8T )5 it
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JE 15.0 g/m?; 7 F 4 SR FTAE T8 i 06 3 >R 47k 45 R )5
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Table 1 The physico-chemical properties of soil with Jasminum sambac Ait

i H 6 7H 8 H 9A 10 A

Project June July August September October

pH 6.09+0.14% 6.23+0.36° 5.77+0.12° 5.78+0.28" 5.80+0.27°
HHLR/(g-kg™) 32.44+8.26° 32.76+5.79° 32.94+9.40° 31.46+4.49° 29.78+3.60°

Organic matter
K%

Total nitrogen

0.1674+0.0324°

0.1670+0.0330°

0.1704+0.0393"

0.1632+0.02118°

0.1588+0.02170°

TAE A (9-kg™) 0.155+0.023" 0.173+0.034° 0.153+0.029" 0.135+0.0114° 0.133+0.015"
Alkali hydrolyzable nitrogen

SST% 0.0898+0.0127*  0.0924+0.0147°  0.0872+0.0122°  0.0898+0.0083¢ 0.0846+0.0090%
Total phosphorus

O (g-kg™) 0.080+0.019° 0.087+0.048° 0.083+0.03" 0.109+0.044° 0.067+0.02°
Available phosphorus

S % 0.864+0.020° 0.848+0.067¢ 0.824+0.025° 0.860+0.069° 0.798+0.097¢
Total potassium

A (g-kg™) 0.201+0.044° 0.261+0.057* 0.373+0.207* 0.226+0.084" 0.148+0.064

Available potassium

FAT A /NG FRER IR 2 57 B35 (P<<0.05)
Different lowercase letters in same line show significant difference (P<<0.05).
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RER B R D P B 24 B, e B0 b SR R FiT A
FELRR 34T R TR RIS O

2.3 SRFAEER T IREERYFER

GUUTRE AR A R A B P OTU 4 H
FEAE Venn K (1K 2). 6.7.8.9.10 A FE F R4l #
1 OTU % %1 4 5 358.5 461.5 298.5 260 #l1 5 327;
N YIFR OTU S BN 6 268, 5 4141198 N4
2254 H 427 M RRT 799 AN &, o A A 1
OTUH 4011, /5 [ 64.0%.

ANFE A LIBAE MR EAAEE R, R
2P AETT/K,6 H A A1 10 H 4 40 3 ) A 2
Z T HABH G s FEA K, 10 H 40 40 B 0 Fh 50 i i
2,8 Atn /b s fEH BB /KTF,6 H 4 L34
WYMMERZ . FRGEREE EH B EKF

1.00

©

3
= E 0.75 June
9 O July
w5 August
e = 0.50 September
S October
=
s oo
R 025

[<5)

>

(@]

© 0

10000 20000 30000

R () reads 1 | Number of reads sampled

B 1 SeFI{EtEtk TEAE 16S rRNA HEUKEH 97% Ky
TR 2
Figure 1

Jasminum sambac (L.) Ait with 97% similar by 16S rRNA

comparison

The rarefaction curves of the soil bacteria of

x2 AESEHTHEDMOTUEHE
Table 2 The number of bacterial communities (OTU) at

different levels

VEE HEYFI(OTU)
Month Bacterial community
I i H B &
Phylum Class Order Family Genus
6 H June 40 92 208 398 733
7H July 38 90 200 383 692
8 7 August 38 87 200 383 697
9 H September 38 91 205 377 698
10 H October 40 95 207 384 684

.6 At LR RUEYI MR RO FE
24 FAREKRTEARDHEE D RABTH

ANTF] A Ay 3R A A 1) 32 BT B AR E (%)
W 3w, £ 11K L, 6~10 H 47 -3 KE 5 i 3
A5 B S e I AH B AR E (%) AR TR 1R 1T (Pro-
teobacteria, = J& &1 f1=132.23) . FR AT I | ] (Acidobac-
teria, 86.28) F14% %5 14 | J(Chloroflexi, 70.73), iX &1
A 3 WK T8 (BR H 248, 2015). 10 H
B LI AR IR RAT B 1 & Ede i, e 2 Bl
A6 A L3M L7 6%:6 H i HIEF LS
& B, 2o BRI O MK 1645:6 H
¥y - 358 il 28 1R 1] (Actinobacteria) & B 5 5, 52
FIARH 439 A1) 1.4 1% ,6~10 A 3 3 g4k
W2 Ji€ B 1] (Nitrospirae) 7 & B &5 H 4 1 22 4k 17 14
hne

TEMNIKE L, 6~10 A4 LIEFE AT 3N &

B2 RFAEERTELBEAREYH (OTUs) HMHE Venn
ST
Figure 2 Venn analysis of the soil bacteria (OTUs) of Jas-

minum sambac Ait
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x3 FHEEKTEARSEM THREYMEE (%) ABHH
Table 3 Taxonomic compositions of bacterial communities at different levels
Pa S 4 N FE % =¥
Taxonomic category  Scientific name Bacterial abundance Total
June July August September  October
I'] Phylum S 1] Proteobacteria 22.04 27.38 28.20 26.22 28.39 132.23
FRFF B T] Acidobacteria 11.70 1836 1759 19.23 19.40 86.28
LB Chloroflexi 18.22 1317 1262 11.49 15.23 70.73
2% %11 Actinobacteria 16.44 1327 13.27 12.11 11.41 66.50
UFFH ] Bacteroidetes 6.35 7.36 6.96 8.07 6.65 35.39
JEEERH ] Firmicutes 1032 470 6.64 7.62 1.99 31.27
FHHHIB ] Gemmatimonadetes 2.01 2.34 2.99 2.40 3.05 12.79
EALIZTER ] Nitrospirae - 1.84 1.99 2.04 3.29 9.16
44 Class AT TE 4N Acidobacteria 11.70 1836 1759 19.23 19.40 86.28
LR TE 4 Actinobacteria 1644 1327 1327 12.11 11.41 66.50
o-A5 T # 4 Alphaproteobacteria 859 1056  11.35 9.12 10.23 49.85
B-A T 4X Betaproteobacteria 7.26 8.86 9.08 9.61 9.49 44.30
A BN Bacilli 9.46 4.43 6.31 7.35 1.70 29.25
AT 49 Sphingobacteria 289 461 439 413 4.21 20.23
- 4N Deltaproteobacteria 3.42 3.73 3.82 3.69 5.14 19.80
y- AT H 4 Gammaproteobacteria 2.66 4.16 3.90 3.71 3.42 17.85
H Order AT H Bacillales 939 441 6.28 7.33 1.68 29.09
F3EATE H Rhizobiales 3.21 5.35 6.22 5.08 5.89 25.75
kB H Micrococcales 5.13 508 461 5.29 2.82 22.93
A3 K H Burkholderiales 5.09 3.97 3.92 5.19 2.96 21.13
s FFE H Sphingobacteriales 2.89 4.61 4.39 413 4.21 20.23
HHUE H Xanthomonadales 1.88 3.23 2.91 2.37 2.55 12.94
ZEHHIE H Gemmatimonadetes 1.83 2.26 2.91 2.36 2.99 12.35
Al Family ZHUAF AL Bacillaceae 6.26 3.17 4.63 491 - 18.97
g JL T Bi#F Chitinophagaceae 2.02 3.37 3.14 2.92 2.99 14.44
WERE Rl Micrococcaceae 2.52 3.42 3.36 4.20 - 13.50
ZEH Rl Gemmatimonadaceae 1.83 2.26 2.91 2.36 2.99 12.35
AT E £} Flavobacteriaceae 2.57 1.97 - 3.39 1.88 9.81
AT R Xanthobacteraceae - 2.04 2.49 1.95 2.31 8.79
#5515 #F Sphingomonadaceae 2.22 2.30 2.02 1.69 - 8.23
HEFHE Al Oxalobacteraceae 2.83 1.24 1.51 2.46 - 8.04
J& Genus R B R Bacillus 5.83 3.05 449 478 - 18.15
A8 Arthrobacter 2.50 3.41 3.33 418 - 13.42
TEALIZE B Nitrospira 174 - 1.99 2.04 3.29 9.06
WATHE Flavobacterium 2.53 1.95 - 3.38 - 7.86
LIS )E Massillia 2.62 1.13 1.39 2.38 - 7.52
YR L B J®  Sphingomonas 193 212 - - - 4.05
Bryobacter - - - 1.70 2.01 3.71
5 v 2 TR 0 b T (%) 9 R AT B 49 (Acidobacte- 10 A B3R ERAT E NS B, £ S ERICH 5
ria, = B i f11=86.28). i £k T ZM (Actinobacteria, (8 H ) 1.71%:6 H ﬁj‘:iﬁﬂljﬁﬂl%% Wi

66.50) fil a- 2% 2 I 44 (Alphaproteobacteria, 49.85).

H A~ .
BT B

AR A 43 (10 A4 1.4 1% .8 A 43 L3 o-
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TN G BRI, & & ' H 06 508
1.3 16 H 03 3% o 25 AT 18 24 (Bacilli) & & 5 =
e R 43(10 F 43) ) 5.6 1% ;

7E HK P b, 6~10 A4 LI ST 3N S &
Tz e (A4 T 0 = 2 (%) 9 2 R A 1 H (Bacillales,
= JZ & H1=29.09) . B B AT 1 H (Rhizobiales, 25.75)
4 ER B B (Micrococcales, 22.93). 6 H £ 3%
ZE MU FF B H (Bacillales) 7 2 5 i » 2 7 & e (K H 1
(10 A 17)115.658 H f T4+ B AT B H (Rhizobia-
les) & & f i » /2 & KA (6 H ) 1) 1.9 %9
At 1344 58 I H (Burkholderiales) F143 ER 5
H (Micrococcales) 7 & i i1 » & 7 &2 & (K H 43 (10 H
) 1.8 F11.9 %,

FERIK |, 6~10 H 7 L3 S AT 3N S &
s v R4 B 10 P 3 FiE (%) 9 2 AT B #F (Bacillace-
ae, FJZ L H1=18.97) W& JL T i B #H(Chitinophaga-
ceae, 14.44) Al fi Bk # &l (Micrococcaceae, reads=
13.50). 10 H #y b3 b A HE 28 AT T B L ek TR
B} L 1518 B B} (Sphingomonadaceae) F1 ¥ /i #1 1 £
(Oxalobacteraceae) , H H 2 i #F B BL A1 B R AT 3
E6 Hir LIEFREAT S ERE. 10 A LiEdh R
HH WP A4k B B A (Nitrosomonadaceae) , 1% 25 B A
ARAEHABPUA Ay h gl Aar

TEJE KT, 6~10 H A L I3BAE S AT 3B B i
e PRV B 0o = 2 (%) 9 2 M 1 & (Bacillus,
& F1=18.15) . 5 AT B J& (Arthrobacter, 13.42) Fl i 4k,
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Table 4 The diversity analysis of bacteria from the soil of Jasminum sambac

At Fr3 % YL EREZEMIRS FERZEMEER FEERNE PMEDRE
Month Sequence Observed OTU Shannon index Simpson index Chao | Coverage
June 64144® 3294* 6.7625° 0.006900° 4110.5 0.97339°
July 62408* 3386.0° 6.8864" 0.004304° 4307.2° 0.97182°
August 66259 3127.8° 6.6852° 0.007032° 4038.3° 0.97322°
September 55334 3215.8* 6.6604° 0.006387° 4136 0.97228°
October 62988* 3291.6® 6.9264° 0.002901° 4214.6° 0.97256°
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Figure 3 PCA analysis of the soil bacteria of Jasminum sambac Ait

A T 4E;B. =4t
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B4 AR AMFRFEER T IEERIKERNHE F E(%)heatmap B (HHLK T 97%)

Figure 4 Heatmap of bacterial communities from the root soil of Jasminum sambac (L.) Ait.

—ANBEARE AR AR B SR R W TR I, [ R AL AR T e ey

A color represents the abundance of a bacteria in the sample. The dark blue means the low abundant, the dark red means the high

abundant
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ANFE T BIBFEAR SRR 7 A AT ) b T HAR DA A BN AS PR R T[] B
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Figure 5 Redundancy analysis of the relatedness between community structure of bacteria and soil physic-chemical

properties
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Ee6 AESTEZMME OTUs SIREEFHEX M

Figure 6 Heatmap correlation between dominant OTUs of bacteria and soil physic-chemical properties

*10.01<P<0.05; **: 0.001<P<0.01; ***: P<0.001
LLOPR I BN IEAR R, SR (8 73 R SR %

Red means the positive correlation; Green indicates negative correlation
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