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3| 3] 5 #7 2 L K )~ (linear discriminant analysis effect size, LEfSe) 47 & 7, #HRIREEF 212 Mo F
KBA B ANAALHLER A THERELE, XRXHEIANATEFVREIHAT. TRIH
(redundancy analysis, RDA) & B, HAAR(OM)Z LIEMAMBE LMY L LY mA T, 5TH
. BAFHE 1. %R HE 114 Unclassified fungal phyla 2 £ %, 5FEFHIT. FEH 1. KK
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Structural characteristics and diversity dynamics of soil microbial
communities in the rhizosphere and non-rhizosphere of Artemisia
desertorum at the southeastern edge of the Tengger Desert
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Education, Yinchuan, Ningxia, China
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Abstract: Artemisia desertorum, a dominant xerophyte in the Tengger Desert, possesses
exceptional drought resistance, salt tolerance, and sand-fixing capabilities. [Objective] To
investigate the diversity of soil microbial communities in the rhizosphere and non-rhizosphere of
A. desertorum in the Shapotou Nature Reserve located at the southeastern edge of the Tengger
Desert, Ningxia, and the potential interactions between the dominant microbial genera and plants,
thus laying a theoretical foundation for ecological restoration in deserts. [Methods] Soil samples
were collected from the rhizosphere and non-rhizosphere of A. desertorum, in the plantation
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cultivated for 42 years of sand fixation, and the sand was collected as the control. Physicochemical
properties of each soil sample were measured, and fungal and bacterial communities were analyzed
via high-throughput sequencing. [Results] Total nitrogen (TN), available nitrogen (AN), and
available potassium (AK) in the rhizosphere and non-rhizosphere soil samples were significantly
higher than in shifting sands those in the control (P<0.05). Rhizosphere soil samples also had
significantly higher levels of available rhizosphere soils also had significantly higher levels of
available phosphorus (AP), AK, soil organic matter (OM), and electrical conductivity (EC) than
non-rhizosphere soil samples (P<0.05). Rhizosphere soil samples had slightly higher TN, total
phosphorus (TP), AN, and pH than non-rhizosphere soil samples, without significant differences.
Bacterial diversity and abundance were higher in non-rhizosphere soil samples, while fungal
diversity and abundance were greater in rhizosphere soil samples. Both rhizosphere and
non-rhizosphere soil samples had more unique microbial operational taxonomic units (OTUs) than
the control. Rhizosphere soil samples contained more fungal OTUs but fewer bacterial OTUs than
non-rhizosphere soil samples. Dominant fungal phyla included Ascomycota, Basidiomycota,
unclassified fungal phyla, and Rozellomycota, with major fungal genera comprising Candida,
Paraphoma, Alternaria, unclassified fungal genera, and Penicillium. Dominant bacterial phyla
included Actinobacteriota, Proteobacteria, Bacteroidota, Chloroflexi, and Acidobacteria, with key
bacterial genera being Arthrobacter, Nocardioides, Streptomyces, Agromyces, and Sphingomonas.
Linear discriminant analysis effect size (LEfSe) identified 212 bacterial taxa and 25 fungal taxa
significantly distinguishing rhizosphere soil samples from non-rhizosphere soil samples, with
Ascomycota and Proteobacteria being the key taxa. Redundancy analysis showed that OM was the
main factor affecting the structure of soil microbial community, positively correlating with
Basidiomycota, Acidobacteria, Chloroflexi, and unclassified fungal phyla, while negatively
correlating with Ascomycota, Rozellomycota, Actinobacteriota, Proteobacteria, and Bacteroidota.
[Conclusion] The cultivation of A. desertorum significantly increased the nutrient levels and fungal
diversity and abundance in the rhizosphere soil at the southeastern edge of the Tengger Desert,
contributing to soil ecosystem stability. This study offers theoretical insights into regional
ecological restoration and provides a scientific basis for restoration scheme optimization and
sustainable management of A. desertorum ecosystems.

Keywords: Artemisia desertorum; Tengger Desert; microbial communities in rhizosphere soil;
microbial communities in non-rhizosphere soil
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(5'-GGACTACHVGGGTWTCTAAT-3"); ITSI1F
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21 HIEBACMROHT

MR 1R, WERER . JEHRFR L3RR
U0 DX A M B8 b AF AE 25 5% o ARPR - B8
FEMR PR+ HEAY 4 E(TN) . Bl ZU(AN) . R0
(AK)F 3 & T v X 38 (P<0.05); #RFr A %%
W, HURCE . AMLIT . R RRER L AEAR PR R
(P<0.05), TitMPr 4% . W, EE . pH
HESA AR L, (H2ZERAREP>0.05),

=1 ERLIE BRI R
Table 1

of different groups of Artemisia desertorum field

Soil physical and chemical characteristics

Item LS FG G

TN 0.011+0.007b 0.024+0.005a  0.025 8+0.004 Oa
TP 0.193+0.017a 0.200+0.012a 0.206+0.004a
AN 0.728+0.425b  2.072+0.546a 2.128+0.730a
AP 0.022+0.003b  0.022+0.013b 0.041+0.009a

AK  83.788+2.265c 101.714+2.004b
OM  2.447+1.591b  1.7914+0.263b
PH 7.340+0.140a  7.340+0.120a 7.390+0.130a

EC  42.0804+2.720b  48.280+4.150b  65.040+13.840a
FG: AEMPrt: G: MPrd; LS: WL, TR, £h¥
Bpa—c” R LBOR A BE 2, TR RT
FG: Non-rhizosphere soil; G: Rhizosphere soil; LS: Sandy soil,

127.408+5.448a
6.867+2.977a

the same as below. In the table, the letters “a—c¢” indicate
whether there are significant differences between each pair of
comparisons. Letters that are the same indicate no significant
difference, while letters that are different indicate a significant

difference.
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X3k, Fr Simpson FEELAN, —H HEix Z MM
FJE Y 2 5 B 3 (P<0.05) . YEARARPR 3R o
ZREER RO 28 THRPR 14, {HER Chaol il
Sobs 525 5t 1.3 (P<0.05), HATEER R

R2 PETEPHEDE LoD

F(P>0.05). X T EEAE, WDERPRAEHER PR
HIEER W o ZHMRES S TR X, H
FEBEFEEOM Sobs F5 %k 22 5 1 7 (P<0.05). MR PR
AN o 2RISR TARRIR L1, (1
2SR (P>0.05), FIAMPR - 58 B R REE 1
ZRPER S T AR PR 458
222 I3 OTU EESH

HTF OTUs 4324558221 Venn K B7R (B 1A),
HRER . EMR R AT VD e B AT () OTUs %k
554, AEARBREEAT ) OTUs Bk 276 1>, 5
&L OTUs Ui 23.65%; HRPRFFA B OTUs #0h
340 4>, /B OTUs %09 29.13%. XT 4B I 7
(1 1B), #RFr. AEARPRAR Y G 1) OTUs

Table 2 The alpha diversity of the bacterial and fungal communities in different soils

WY R SRR ZREVETREL =
Microbial Soil style Abundance index Diversity index Coverage (%)
Sobs ACE Chaol Simpson Shannon
HI LS 55.00+12.00b 55.93+12.00b 55.07+12.00b  0.130+0.113a  2.920+0.560a 0.999 98+0.000 01
Fungi G 294.80+48.00a 326.17+56.00a 322.25+£56.00a  0.130+0.061a 3.360+0.530a 0.999 06+0.000 10
FG 241.80+91.00a 250.23498.00a 251.39+£100.00a 0.093+0.048a 2.290+0.520a 0.999 67+0.000 40
G| LS 1 641.00+£189.00c 1 760.35£210.00b 1 786.34+216.00c 0.008+0.005a 5.630+£0.220b  0.995+0.001
Bacteria G 2 213.60+258.00b 2 899.42+366.00a 2 827.61+342.00b 0.010+0.010a 6.020+0.210a  0.985+0.002
FG 2 741.60+£270.00a 3 319.87+417.00a 3 304.20+387.00a 0.010+0.005a 6.220+0.127a  0.980+0.003
A B
LS 276 LS

(23.65%)

G

E1 OERER. IERFRAR D HIEEE(A)FZAE (B)AY Venn &

Figure 1
sandy soils.
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Venn diagrams of fungal (A) and bacterial (B) communities in the rhizosphere, non-rhizosphere and
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F R TGS 58, WA PR g rh i 2 R TR
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2.4 DIRMEMEERY LEfSe 2047

PE AR PR 1 SRR bR R A g 25 4
FCH A ISR B 3 25 5% (P<0.05, LDA>3). E
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Figure 2 Circos sample and species relationship of the rhizosphere and non-rhizosphere soil fungi of Artemisia
desertorum. A: Phylum level; B: Genus level.
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