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Analysis of microbial community structure and diversity in selenium-sand
melon soil under different continuous cropping years
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Abstract; High-throughput sequencing technique was used to study the soil bacterial community structure and
diversity of selenium-sand melon soil in Zhongwei area of Ningxia under different continuous cropping years. The re-
sults showed that bacterial diversity index and richness index gradually increased with the increase in continuous
cropping years. A total of 39 phyla, 98 classes, and 620 genera of bacteria were isolated from 5 samples of seleni-
um-sand melon soil with different successive cropping years. The dominant phylum was Actinobacteria, Proteobac-
teria, Chloroflexi and Acidobacteria. With the continuous cropping time increased, the abundance of Actinobacteria
and Acidobacteria increased first and then decreased, the abundance of Proteobacteria gradually decreases, the a-
bundance of Chloroflexi decreased first, then increased and then decreased. The dominant class was Actinobacteria,
Acidobacteria, Alphaproteobacteria, Gmmatimonadetes, Bacilli, Thermomicrobia, Gammaproteobacteria and Be-
taproteobacteria. The dominant order was norank _c_ Acidobacteria, Bacillales, Gemmatimonadales, Rhizobiales.
The dominant orders were norank_c_Acidobacteria, Bacillales, Gemmatimonadales, and Rhizobiales. RDA analysis
showed that organic matter and available phosphorus were the main influencing factors of bacterial community com-

position in selenium-sand melon continuous cropping soil. The results showed that the occurrence of continuous
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cropping obstacle of selenium-sand melon was not caused by the change of soil physical and chemical properties,

but was caused by the decrease of the abundance of beneficial microorganisms such as Actinobacteria. Proteobacte-

ria. Chloroflexi, Acidobacteria and Firmicutes with the increase of continuous cropping time.

Keywords: high throughput sequencing technique; continuous cropping; bacterial community structure; diversity
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Table 1 ~ Soil physical and chemical properties under different continuous cropping years

B AL £ PR W X PR Kl i A
S Al pH Organic matter Total N Available P Total P Available K Total K Available N

ample _ _ _ _ - - -
P /(g-kg') /(g keg)  /(mg-kg™)  /(g-ke)  /(mg-kg')  /(g-ke)  /(mg-kg)
TO 8.07+0.26¢ 9.17+0.41ab 0.41+0.04ab 7.90+0.91b 0.61+0.03ab 122+22.07ab 24.10+£0.69a 29.87+5.94a
TS 8.22+0.10bc 9.45+0.43a 0.53+0.12a 18.90+4.52a 0.90+0.25a 141+7.77a 23.40+0.66ab  34.83+3.38a
T10 8.51+0.01ab 9.22+1.52ab 0.47+0.12ab 4.00+0.99b 0.60+0.08b 112+4.24ab 24.50+1.69a 21.95+8.69a
T15 8.67+0.06a 10.32+0.58a 0.45+0.02ab 5.00+2.00b 0.66+0.05ab 138+10.07a 23.90+0.26ab  28.80+4.00a
120 8.58+0.04ab 9.17+1.44ab 0.43+0.02ab 6.50+1.54b 0.64+0.03ab 136+8.18a 23.77+0.26ab  27.13+4.09a

E:T0.T5.T10,T15T20 73548 RFE D AL B K A4 5.10.,15 .20 a 402, FIA],

Note: TO, T5, T10, T15, and T20 refer to the treatment of non-planted selenium-sand melon and continuous cropping for 5, 10, 15 a and 20 a, re-

spectively. The same below.
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Fig.1 Rarefaction curves of OTU level in soil samples
of selenium-sand melon continuous cropping
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Table 2 Diversity index and richness index of soil
bacteria in selenium melon soil under different

continuous cropping years

PR IR Ace FE4 Chao 1 #5%

Sample Shannon index Ace index Chao 1 index
TO 6.49+0.19 2522.13+264.65 2552.27+247.79
T5 6.48+0.10 2591.74+33.83 2631.86+54.92
T10 6.50+0.14 2621.72+194.27 2668.97+199.92
T15 6.59+0.03 2712.26+88.08 2751.83+107.39

T20 6.59+0.09 2831.37+183.07 2835.04+203.65
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Table 3 The correlation between soil bacterial communities and soil physicochemical properties

FHH AL A R B B TR AL
Dominant phylum Organic matter Available P Total P Available K Total K Available N

HCLE 4N Actinobacteria 0.121 0.332 0.436 0.472 -0.331 0.449
FRFF BT Acidobacteria 0.689* * -0.293 0.245 0.177 0.207 0.016
a-ZFE 4N Alphaproteobacteria -0.386 0.718* * 0.229 -0.132 -0.345 0.502
ZEHMIE Y Gemmatimonadetes -0.182 -0.443 -0.599* -0.252 0.378 -0.429
FFH Bacilli -0.682" * -0.143 -0.438 -0.272 -0.482 -0.449

PUFARZ Thermomicrobia -0.011 0.371 0.516* 0.102 -0.57" 0.561"
y—"BIL 4 Gammaproteobacteria -0.254 0.593 " 0.197 -0.132 -0.002 0.397

.+ % P<0.01; * P< 0.05.
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