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1.3 16S rRNA ZH V4-V5 X PCR 1%

DIFR RIS 20 DNA (20 ng/ul) Jgpkiti,
K FH 16S rRNA JE[H VA-V5 X 5|9kt id 3, 5l
¥ %)} 515F: 5-GTGCCAGCMGCCGCGG-3'
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2 uL, ddH,0 6 pL. 1% 95 °C A 2 min;
95 °C A&{: 15's, 55 °C ik 30's, 72 °C 4Ef41 30 s,
30 MEH; 72 °C Z4EAf1 5 min, 10 °C fRikd. 4"
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Figure 1. Soil samples of total DNA agarose gel
electrophoresis. M: A-DNA/Hind IlI; lane 1: L1CK;
lane 2: L2; lane 3: L2CK; lane 4: L3; lane 5: L3CK.

F 1. HFE DNA BGRE

Table 1. The concentration of genomic DNA
Sample No. Concentration/(ng/uL)
L1CK 27.30
L2 46.20
L2CK 30.90
L3 30.90
L3CK 31.40

2.2 WMppgsR

ABFFEN 5 A T IFAE S 4T T 1llumina MiSeq
R, RIS R RS g, 5 E)
AHEUTS 260940 %, US55 167191 &L
FE 51 (B34 13360 5 -1 33438.2 %), T TE 97%
FIAH IR X80 E T OTU YRS, Geit15 3
A REE AR OTUs Wy REE(H A, Hhm g
12656 1~ OTU, HFANFESH A 80T S 4 Fl OTU
O R 2 Fion o 5 A 3R S PR A B
BLOr AR AE 393-400 bp, 7E 396 bp WY F A HI
b 232476 %5 #HE 16S rDNA VA4-V5 [X [ K fF
400 bp ey, MWFHIKEM SR E, 5 16S
rDNA V4-V5 X JFAK R4

x2. HmFIHSGITR

Table 2. Sequence data statistics of samples
Simples Effective  High quality Ratio/% OTUs
numble sequence number
L1CK 35125 21850 62.21 2171
L2 36784 26080 70.90 2498
L2CK 119799 76275 63.67 3261
L3 42130 25706 61.02 2576
L3CK 27102 17280 63.76 2150
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Figure 2. Rarefaction curves for samples.
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Table 3. Richness and diversity indexes of soil bacteria
Sample Chao ACE Simpson Shannon
L1ICK 1340 1707.881041 0.991664943 8.563058541
L2 1666 2223.978931 0.993964455 9.009622145
L2CK 1867 2934.117354 0.995035117 9.233419119
L3 1727 2378.101612 0.992415239 8.96331966
L3CK 1287 1287 0.985202008 8.351334235
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2.5 FEWAAHT

X PCA Fisror M, i 1(PCL). &
WA 2 (PCFIE S 3 (PCI)IIAE i 25 5P vk
Ry KT 58.42% . 33.38%F 6.48%, ritisFH|
98.28%, se2= ) FEOEYE . Bl 3 AIN, L2 H
L2CK {3 F PC1 1 PC2 fy IEAE XI5 Jx PC3 [ 1E i1

p-- -l

PO, FLIIBR AT , 106 B AR i [ 19 32 B 5028 5
B3 L3 Ml L3CK fii T PCL (I (X sk fl PC2
(Y TEAEL X 8 K PC3 A IE G Bl , ] B 45 R o
o AR S ) ) A S o X — S SRR ]
{8 B AL B SRR S O AN B R VE A R T
E X

2.6 TIRAMBAREIE ST ARE BT

2.6.1 ZHBEAEITKT ERRETEAS: T4
IKVFE (F 4), 54> T EEFEA R ILAGIN Y 34 SR

4 - -
i .ilH.
K 3Ok
£ ozl s :
sl l WK
L= | 3
—_— {1 s
¥ o o, |
X O . b
] ==
0.1 03 o
3
4 g~

{12
BAn3dalod aP ol olod od

PO 58425

B 3. ETREKEMERS S (3D-PCA)
Figure 3.

Based on the genus level of PCA figure.
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Frequence of class in microbial communities from samples.

http://journals.im.ac.cn/actamicrocn



990

Yanrui Xu et al. | Acta Microbiologica Sinica, 2017, 57(7)

B Pireliuli RKhrivivay

B lnclassficd W Presdomonas

=5 ==
_— = == _
—
T  — __ —
e A —— —
= r—
A e e e
LICK 1.2 LICK (]
& 6.
Figure 6.

- B Metndibhive W Cemmaia
— Inclaislicd W Sirpmwoes
— W NiroarEa B 1inchessied
—_— )
—— Pyachacier W Acidovonm
I T B e B Ao erods o
rtferhanciper Thirkfralderia
B
Lack B Lewizea Rinmfococoa
B Plapciow e Unelassled

BXEEHERERS T E
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Table 4. Major genera in microbial communities from samples

L1CK L2 L2CK L3 L3CK
No Genus name Ratio/ Genus name Ratiof Genus name Ratio/ Genus name Ratio/ Genus name Ratio/
% % % % %

1 Rhodoplanes 0.6 Pseudomonas 1.5 Rhodoplanes 1.2 Rhodoplanes 1.3 Rhodoplanes 1.3
2 Arthrobacter 0.4 Rhodoplanes 1.0 Nitrospira 1.0 Nitrospira 0.8 Pseudomonas 0.7
3 Pseudomonas 0.3 Nitrospira 0.8 Steroidobacter 0.7 Lysobacter 0.7 Steroidobacter 0.5
4 Burkholderia 0.3 Steroidobacter 0.5 Pseudomonas 0.5 Steroidobacter 0.4 Burkholderia 0.4
5 Nitrospira 0.3 Kaistobacter 0.5 Allobaculum 0.4 Allobaculum 0.4 Nitrospira 0.4
6 Bacillus 0.2 Arthrobacter 0.4 Arthrobacter 0.4 Pseudomonas 0.4 Acidovorax 0.3
7 Methylibium 0.2 Bacillus 0.3 Kaistobacter 0.3 Arthrobacter 0.3 Bacillus 0.2
8 Kaistobacter 0.2 Gemmata 0.3 Planctomyces 0.3 Gemmata 0.3 Rubrivivax 0.2
9 Streptomyces 0.2 Planctomyces 0.3 Bacillus 0.3 Burkholderia 0.3 Arthrobacter 0.2
10 Unclassfied 83.6  Unclassfied 85.2  Unclassfied 84.3  Unclassfied 85.6  Unclassfied 82.8

0.4%., XT3% 4 WS FEZREYIREER R b &
B, 5 MFES M RBP4 2 B A unclassfied 3

S, ol 83.6% . 85.2% . 84.3% . 85.6%F11 82.8%,
X2 TR T2 1) B T i A

D

3 itk

BRERIFEAO A 7= PR T, IRk, R
TALHN AR E A — LGl . K
AIBFFE R, AL~ B 0] B 2 R A
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Effects of starane on maize soil bacterial diversity analyzed by
high-throughput sequencing technology

Yanrui Xu', Zhijun Fang®, Xiaoping Lu*, Lujiang Hao"

! Shandong Provincial Key Laboratory of Microbial Engineering, Qilu University of Technology, Jinan 250353, Shandong Province,
China
2 Maize Research Institute, Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong Province, China

Abstract: [Objective] To study the effects of starane on maize soil bacterial diversity. [Methods] We analyzed
composition and structure of bacterial communities in maize soils from the control and spraying herbicide of
different periods by Illumina MiSeq high-throughput sequencing of the V4-V5 region of the 16S rRNA gene.
[Results] We received a total of 260940 effective sequences, 167191 high-quality sequences and 12656 OTUs. The
soil bacterial diversity and abundance decreased after 10 days of starane treatment, whereas the soil bacterial
diversity and abundance increased after 60 days of starane treatment. Bacterial community composition analysis
shows that the dominant phyla in five soil samples were Acidobacteria, Proteobacteria, Actinobacteria, Chloroflexi
and Gemmatimonadete. After 10 days of starane treatment, the ratio of Acidobacteria increased in herbicide treated
soil, whereas the ratio of Actinobacteria and Chloroflexi decreased. After 60 days of starane treatment,
Proteobacteria decreased, Chloroflexi increased obviously. [Conclusion] Starane affected maize soil bacterial
diversity and its impact varied with the application time.
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