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Table 1. Characteristics and treatment of soil samples for test

Water absorption and seed dilation time  Salt contents

Organic contents

Sampling sites 24h 48h 72h in soil/(g/kg) in soil/(g/kg) pH
Maotuo, Dongying ( ) HSS1 HSS5 HSS9 1.54 5.49 8.70
Laixi, Qingdao ( ) HSS2 HSS6 HSS10 0.68 12.39 7.65
Gaotang, Liaocheng ( ) HSS3 HSS7 HSS11 2.28 10.57 8.80
Qingtuo, Dongying ( ) HSS4 HSS8 HSS12 3.54 8.03 8.55
1.2 DNA SOAPdenovo
OMEGA DNA (Clean
(OMEGA soil DNA kit) Data)
DNA 1.5% Nanodrop 2000 OTUs (Operational
DNA taxonomic units) OTU
1.3 16S rRNA OTUs
OTUs
DNA 340F
CCTACGGGNBGCASCAG 805R GACTAC
NVGGGTATCTAATCC 16S rRNA
OTUs
V3-V4 95 °C
' PCoA PCA
3 min 30 (95°C 30's 50 °C 30 s
72°C 60s) 72°C 7min PCR 1.5%
PCR
0.5xTBE
2 4%
1.5% PCR 5 R
QIAGEN 2.1
MinElute HiSeq2500
250PE 86211-179138  HSS6
1.4 HSS12 12
(Raw Data) 1592117 (  2)
(Dirty Data) 437.76-451.83 bp
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Table 2.  Statistics results of effective sequences for twelve soil samples

Water absorption and seed dilation time

Item Sampling sites
24 h 48 h 72 h
Maotuo, Dongying ( ) 189358 137057 155135
Laixi, Qingdao ( ) 159317 108222 168808
The original data log )
Gaotang, Liaocheng ( ) 160090 160140 140259
Qingtuo, Dongying ( ) 222039 147991 216381
Maotuo, Dongying ( ) 161242 116879 126806
Laixi, Qingdao ( ) 135999 91076 134179
Data log after quality control )
Gaotang, Liaocheng ( ) 136420 136035 114611
Qingtuo, Dongying ( ) 183924 127688 179138
Maotuo, Dongying ( ) 153999 111253 126806
Laixi, Qingdao ( ) 128685 86211 134179
Number of sequences .
Gaotang, Liaocheng ( ) 129979 129327 114611
Qingtuo, Dongying ( ) 175789 122140 179138
Maotuo, Dongying ( ) 450.37 451.02 450.96
Laixi, Qingdao ( ) 443.25 451.83 437.76
Average length .
Gaotang, Liaocheng ( ) 450.79 448.76 450.44
Qingtuo, Dongying ( ) 446.03 450.98 451.18
2.2 Alpha
. . . . 12
Alpha (alpha diversity or a diversity)
Alpha HSS3 HSS7 HSSI11 Chaol
(Chaol ACE) (Shannon 12
Simpson) (Goods_coverage) OTU ( ) OoTU  ( )
(Observed_species)
Chaol HSS3 HSS7
2.2.1 16S HSS11 13244.71
RNA OTU HSS4 HSS8 HSS9 Chaol
a (reads) OTU 1514633 15453.63
n OTU « 3 Chaol
( Chaol ) R
Chaol

2.2.2 Shannon-Wiener
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Simpson 0.996 1
HSS3 HSS7 HSSI1  Simpson
Shannon 0.998 HSS10 HSS8
HSS3 HSS7  HSSI11 10.63 HSS12  Simpson 0.9988
10.83 HSS4 0.9989  0.9991 HSS10 HSS8  HSS12
HSS8 HSS10 HSS12  Shannon
11.34  11.50 ( 3 Simpson
2.2.4 ACE coverage observed _species
72 h 3 HSS3 HSS7  HSSI1
(Goods_coverage) 0.959
HSS2 HSS6 HSS10 0.950
HSS3 HSS7  HSS11
2.2.3 Simpson Simpson
0-1 (ACE) QTU
( (Observed_species) HSS3 HSS7  HSSII
) 0 ACE  13648.16 QTU 8689
1 Simpson 9001 HSS4
HSS8 HSS12 ACE QTU
% 3. EMFIRLIEH M Alpha ZHMERERITEER
Table 3. Alpha diversity index calculation results of different samples in spermosphere soil
Soil samples Good_coverage  Chaol ACE Shannon Simpson Observed_species
HSS1 0.9528 14636.77 15241.22 11.1535 0.9986 9765
HSS2 0.9401 13971.60 15078.84 11.2691 0.9987 9404
HSS3 0.9592 12893.65 13293.21 10.6262 0.9967 8690
HSS4 0.9537 15453.63 15721.09 11.3426 0.9987 10208
HSSS 0.9548 15037.81 15353.34 11.1200 0.9984 9890
HSS6 0.9422 13962.05 14690.46 11.3368 0.9987 9532
HSS7 0.9591 13244.71 13648.16 10.8339 0.9975 9001
HSS8 0.9545 15156.22 15611.13 11.3614 0.9989 10355
HSS9 0.9538 15146.33 15463.42 11.2314 0.9987 9978
HSS10 0.9482 14076.41 14590.49 11.3918 0.9988 9733
HSS11 0.9598 13217.67 13530.35 10.8156 0.9978 8833
HSS12 0.9561 15087.89 15653.27 11.5014 0.9991 10526
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Figure 1. Classification results of soil microbial colonies in the spermosphere seed germination. HSS1, HSS6,
HSS11 and HSS8 show the characteristics of different samples in spermosphere soil of Dongying Mao tuo 24 h,
Qingdao Laixi 48 h, Liaocheng Gaotang 72 h and Dongying Qing tuo 48 h under different seed germination times.
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Figure 2. Histogram of microflora structure from twelve samples at the level of order. A, B, C and D show the
colonies were grouped into order level. Samples sequentially were collected from Dongying Maotuo, Qingdao
Laixi, Liaocheng Gaotang and Dongying Qing tuo spermosphere soil under different seed germination times.
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Figure 3. Histogram of microflora structure from twelve samples at the level of family. A, B, C and D show the

colonies were grouped into family level. Samples sequentially were collected from Dongying Maotuo, Qingdao
Laixi, Liaocheng Gaotang and Dongying Qing tuo spermosphere soil under different seed germination time.
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Figure 4. OTU abundance between samples clustering results.
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Liaocheng Gaotang and Dongying Qing tuo respectively.
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Diversity of microbial community structure in the spermosphere
of saline-alkali soil in Shandong area

Zhimeng Zhang', Dunwei Ci', Guanchu Zhang'?, Hong Ding', Jishun Yang'
Liangxiang Dai'", Dai Zhang®"

! Shandong Peanut Research Institute, Qingdao 266100, Shandong Province, China
% College of Agriculture, Shenyang Agricultural University, Shenyang 110866, Liaoning Province, China
? College of Plant Protection, Agricultural University of Hebei, Baoding 071001, Hebei Province, China

Abstract: [Objective] Three soil types in different salt contents were taken as the experiment objectives. We
evaluated the effect of various saline alkali soil types on diversity of bacterial community structure in spermosphere
soil during water absorption and germination of peanut seeds. [Methods] The V3-V4 region of 16S ribosomal RNA
genes was amplified using PCR, and the PCR products were then analyzed using Illumina high-throughput
sequencing technology. [Results] (1) The diversity of soil bacterial community in saline alkali soil was higher than
that in non-saline alkali soil. Especially, the highest diversity was in spermosphere soil from Qingtuo. (2) The
microflora structures in different soils were distinct at the class level. Soil bacteria in four samples were classified
into six classes, including Proteobacteria, Actinobacteria, Actinobacteria, Bacteroidetes, Acidobacteria and
Firmicutes. Proteobacteria and Actinobacteria groups were dominant in colonies. The analysis of whole samples
colony structure showed that the difference of type and abundance at phylum and genus level during different
adsorption time was most significant (P<0.05). (3) The analysis of beta diversity and phylogenetic distances of
constructed phylogenetic trees revealed that the sequenced clones fell into two major groups within the domain
bacteria. [Conclusion] The diversity of bacteria community compositions in the high salt content soil was higher.
There were obvious differences in microbial community structure of different soil types at class level, primarily in
the Proteobacteria and Actinobacteria. The type and abundance of microbial colonies at both phylum and genus
levels were affected by the seed germination time. However, there was no influence on the genetic distance between

the samples from the same soil type.
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