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Effects of selenium on microorganisms in the rhizosphere soil of oilseed rape

CHENG Qin, HU Cheng—xiao, MING Jia—jia, CAI Miao—miao, LIU Kang, TANG Yan—ni, ZHAO Xiao—hu"

(College of Resources and Environment, Huazhong Agricultural University / Research Center of Trace Elements / Hubei Provincial
Engineering Laboratory for New—type Fertilizer/Hubei Key Laboratory of Soil Environment and Pollution Remediation, Wuhan 430070,
China)

Abstract: Pot experiments were performed to investigate the effects of different concentrations (0, 0.5, and 1.0 mg - kg™) of exogenous
selenium (Se) on the microbial community structure and diversity of rapeseed rhizosphere soil. The community structure analysis showed
that the dominant bacteria in the rhizosphere of Brassica napus were Proteobacteria, Actinobacteria, Firmicutes, and Acidobacteria, and the
dominant fungi were Ascomycota. The diversity analysis showed that exogenous Se did not significantly affect the diversity of the soil
bacterial and fungal communities. The principal coordinate analysis showed that the Se treatments had a significant effect on the bacterial
community structure, but not on the fungal community structure. Significant differences in the linear discriminant analysis (LDA) showed
that Microtrichales was significantly enriched by the low Se concentration in the soil, and Rhodanobacter, Nitrolancea, Thermomicrobiaceae,
and Achromobacter exhibited significant enrichment after treatment with the high concentration of Se in the soil. The results showed that Se
treatments were beneficial for the enrichment of rhizosphere microorganisms in the soil of rapeseed, thus promoting plant growth and
improving the ability of the plants to cope with adverse environment stress.
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Figure 1 The relative abundances of bacterial (A) and fungal (B)
phyla in the rhizosphere soil of oilseed rape under different

selenium treatments

—106—

} 670, T Se0,Se0.5 F1 Se 1.0 &b FH -+ 3 410 3 B 75 45 A
(9 OTU ANECA 5 9 213 117 1113, | &1 2B w441, il
b B A B b EL B R 75 2 OTU 20 48, 1111 Se0
Se0.5 il Sel.0 b 3 + 3 EL G I 75 47 A 1Y OTU D4
Bh S 8 A 14, ZEIFH, X HE 4 (JC AN AL BRZH )
R PR A e DR 7% 45 0 de oy 52 2% e e M ey, A Ak
PRREAR T AN TRV 25 A0 iR S B T
DRI 25 I R S vk
2.2 WX MR AR TR A M EEX Alpha ZHEIERISND
Alpha Z2 4 2 X5 BN R 5 b ) b 22 R 1 19 43
Mo AWEFEH, LA Shannon 45 %4 1 Simpson 45 £ % /R
FEASTR A W) ) Z2 6k T B R B 2 B B
IN, FRIHREVE ZREMEOR . Chaol $8 800 RAF A
T F | B2 AR B RN ST A i I s R
FEXFI o FH 2% 1 AT, St % doh AR s - B 44
N EL V% Shannon 38 2R Simpson 8 5% % 52 i 34 K
KB P K B R EREAR T AR VR 1Y Chaol
FeH, % IR BEIE Y Chaol FEEGE A E .+
HERUE TS Alpha Z2FE M4BT 25 S 301 - 16 14t FH

B Se0.5 Se0

Sel.0
B2 E AR T i AR PR LR E (A EE (B)
OTU Venn
Figure 2 The Venn diagram of bacterial (A) and fungal(B) OTU
in the rhizosphere soil of oilseed rape under different

selenium treatments
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Table 1 The diversity and richness of bacteria and fungi in the

rhizosphere soil of oilseed rape under different

selenium treatments

WA Qb Shannon Simpson Chaol
Microorganism Treatments EiEpi i I
EiiNes) Se0 7.57+0.08a 0.99+0.00a 1 599.02+38.75a
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Sel.0  7.45+0.02a 0.98+0.00a 1432.11+28.47b
FLFE Se0 1.91£0.13a  0.66+0.05a 80.76+3.37a
Se0.5 2.06+0.02a 0.71+0.00a 83.56+3.59a
Sel.0  2.00+0.08a 0.69+0.02a 87.04+4.31a
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Note: Data is mean+SE. The different letters in a column indicate
significant differences for the bacteria or fungi.
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Figure 3 PCoA analysis of bacteria(A) and fungi(B) in the rhizosphere soil of oilseed rape under different selenium treatments
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under different selenium treatments
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