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WE S B Bl AT LA 20 ik -5 e AL OSSR IR 7, SO R4y
TEPAFN L e i AR S FETR AR
ST, ZIFFE R M) i w2 5 1
SRRV I RE . BN, AR T it U S 2
AR T A RV A R S A RE s AN R R B
YR SR s 5 B0 M A 285 2R 8 09 98 A0 T R 2 A
ZE5 3 IF TR ISR ST RERZ /. TEm
FRMASRG D DR R Sz Eh 5
5] S BRI AR 2 R e S S AR T RERY
[

FURIT, B0 6k it ol AP 248 vh T B s Fnd
WA S ZR G, T Eh R AR 25 R G b S AL o
B A A= Uy tee v S AL R A B AIF S AT B =, Bk = AT R
B M S o BT AT LR R B B
ZLRb =] 200 MW JEAR A L M A WF 580 4R i i il
TE 5 TG IR AL 3 P A - S A BRAG R T AR R
v A R R AR e - SEEA I IR 1 X A W R v S A Y
AP NS EE A /NG SR SO RN . R
Tl A= Wy tie v M ARSI BT R, O R AR KR
PR HERBARYE o

1 ARXBREFE

11 WMREETER

(T R VAR B S V7 K WAVt B = AR ook = IR 52 7
29551 400 m"" AFEREK B 110 mm, 4F 78 & i ik
2 644 mm, J& T 151X, AF H BER#GA 3 192.3 h,
AERRIR 9.4 °C, BRI 25 0 3, &8 T ML ARY ) KBl
PEVPBES AR . P LAYD Fe f A oy 3, b #0730
FE . ARWFFEIEF 2023 4 A% ™ i 2l el T R )
ELZTH0 15 200 MW G IR A it 2R 4. (38°537 017N, 102°
31'57"E) A D8 B 58 %k G, AR S v IX o i i AR
344.9 hm®, o B K7 8w, LR ERBRAL . H
i N D OR & 1 2 86.37%, AT+ . it
20254 6 a4, 2 B0 HL i N AMEL B 25 7 0 2, Ll
N B AT 8% B 45 | (Nitraria tangutorum) | 5% 1 &
(Achnatherum splendens) F1 12 ¥ (Haloxylon ammo-
dendron) , Fo i Vil Ry L 35, R 1 o B 2428 21%
FA, 3ty A0 R I 3l X U 00 LA 3 38 (Nigraria tanguto-
rum) FIR 2 (Haloxylon ammodendron) }y % , Fi #% 55
FEZ) M 14%,

1.2 TEERRE

MR SCAR M 23 8] A Jag , 78 Rl s XSl A R
FE 8L, 43 AE DGR MR 7] (Inter-Panel area, IP) DGR AR
¥& (Front-edge Panel drip line, FP) Fl1 G4 #ie T (Un-
der-Panel area, UP) {7 B SR AR T EFE i ; [A] I A BH B
HARE G 1 km A AR ZE ARSI A SR XA R Xt
MR X I (CRO AT - SEIURE , 33T 4 A RAE i fE S
A RAE S TFIZ R R 20 em B 8, % E 34
HAL AT 57 0 SR 4R 0~20 em + )2 VIR G 1
FEo BEAh,AE 100 em® PR T] R4 0~10 em L 2R E
THH T E HHEAEFEMSKE, PRENRS
TRE Ay AR P S0 g AT B T
WANIRAR i1z | 5 R AF T =80 °CHIIR PR 5L LA
T LAY Z R0 R AREA AR AR
A 7 1] 200 = 0 At - R PR

1.3 TEEAMRNE

7 PR AR BT A DU v, 8 100 em? 6 T) R4
45 4 R F AL % 7 12 (Oven-drying Method, 4
TR A 105 CCREFTMERE 12 h) I 4 275 T (Soil
Bulk Density, BD) F1 1 3 {% 7K % (Soil Water Con-
tent, SWC) . KiRA LHETEN, &8 HANXT
JE W 2k 1 mm 5, S BRAE YR R AA B, AT
WA A . 3 pH {H FI 5 % (Electrical
Conductivity , EC ) 2% H i, 137 ¥ (Potentiometric Meth-
od,7K: £=5:1)ME , + 584 Pk (Soil Organic Car-
bon, SOC) % f it iof H A PR EP /M InFRl o | + 4>
& (Soil Total Nitrogen, TN) & & {# F Pl & R AL
5% , + 3 4> %% (Soil Total Phosphorus, TP) & & &
FHEHBE B L 0 75 00 % | 138 2 B (Soil Total Potassi-
um, TK) 7 5t T 38 4o &0 480 Ab A A il v e >, DA I
2 IAE AR B 3 IR E R LR R B 1y ]
et

1.4 16S rDNAREN SN E

ZAE) AR A HE R A RS A0 390
YA ITEPR . TSR B R 1 1 DNA $2 50
5 & il $2 5L K 40 DNA, I F| | Thermo NanoDrop
One Kl HAEBE MM . J5 ARG 40 R 16S V4 X 5]
1 (515F F1806R ) , {fi ¥ barcode f 45 75|49 KX Ta-
KaRa Premix Taq® Version 2.0 #£17 PCR 4% , St it
1794 °CHIAEME 5 min, #EE1T 94 °C2E £ 305,52 °C
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DI P 3t Xl - S 240 T A 25 4 B D RE A 52 )
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B 30s,72 °CHEAH 30 s FEHR 309K , e Jim 72 °CHEfif
10 min, JF #4772 W) B UK A o P48 52 B XF 4%
PCR =¥ A7 W B2 XT L I8 HOR &, Z 5 I TE
ZZ pPIR IR I RIS H AR DNA FBE, B ™ A1
NEBNext® Ultra™ II DNA Library Prep Kit for Illu-
mina® 5 fE il B2 A 448 - SO, I 5L T Ilumina
Nova 6000 = 38 5l FF- 13 58 i PE250 B il 7
JF 4 1A% 22 [ bR A= 4 R A7 )8 A0 (National Cen-
ter for Biotechnology Information, NCBI) J¥ %] {32 Bt
1744 (Sequence Read Archive, SRA) AL, 3K 75 1) & 5%
724 PRINA 1419560,

1.5 FIEAEBESSH

Fi FH fastp 2014 X) I 47 15280 (Raw Reads) #517i#
7 e, R cutadapt T B 22655190 751, 15
25T 5 0 X g 3 3 13 L (paired-end Clean
Reads) , #8 J5 X} Clean Reads #4742 , 15 2| 5 1h PF
#2751 (Raw Tags) , fieJ& 47 T i 5 U845 21 A 50
PF 4 B Bt (Clean Tags) . 7 T Clean Tags, >k H
UPARSE B9E1E 97% AUEE A T #EAT IR, A2 hl
BB 4325 550 5 B FH usearch AY sintax #5% 5 Jf 3t F
SILVA 4 FE AR Y A B (5 B (CELAS B (B BN

$0.8), M5 E A OTU F £ (OTU _table) . T
OTU F &5, #17T Alpha ZHEPE T WIFP A 25 57
O3 AT B BT SR A B . F PICRUSE2 K4,
i X L KEGG 2040 2 W 1 45 F A v KEGG [F]
TR TR AR X = 88, LA I PP, 398 40 B % 1 T A
Uifig. HAREAESIESGER(27 ],

FIT A ARAS 1) B s 18 Excel #1710 g8 8, IF
FHl Origin A1l Chiplot ZX {41 74 4]

2 ERESH
2.1 SefRE kR EEA i + SR LR AR

0~20 cm 2 & & B 24> LI bR L AFAE
WELF(ERD., ARMETEATEERDH(P<
0.05). FP 1 HEAH & & /£ (0.768 g-cm™) , M Lk
CK (0.954 g-cm™) [k 19.50%., FP.IP 1 UP 1 i
K F A A CK 53 5] £ T 242.86% . 192.86% Fil
132.14%. Pr A4 & 09 £ 83 2R ikt |, pH AE -~
9.03~9.24, 2% F A/, Hivh FP & i, AH# CK 42 F
1.65%. FP Ay HL 5% (35 516.67 wS-cm™) 4% CK
(10 170.00 wS-cm™") & 35 F &5 (P<0.05) , 3 e /= i
249.23%,

£1 0~20cm Tt ETEEUMER

Table 1 Soil physicochemical properties in the 0-20 cm soil layer

. - RAEAL
+ b IR AR
IP FP UP CK
KT/ (g cm ™) 1.045+0.007° 0.768+0.013¢ 1.037+0.021° 0.954+0.003"
+HEE K% 7.38+0.05° 8.64+0.22" 5.85+0.05° 2.52+0.01¢
pH 9.03+0.07° 9.24+0.04" 9.17+0.01* 9.09+0.01"

SR/ (nS-em ) 11 436.67+144.49°

35516.67+6658.59*

7 576.67+385.16° 10 170.00+4198.22°

AP/ (g kg ") 2.42+0.10° 3.33+0.12° 5.06+0.04" 1.87+0.14°
IR (g kg ™) 0.76+0.03° 0.53+0.02° 0.87+0.05" 0.31+0.01¢
I (g kg ) 0.084+0.001° 0.085+0.002° 0.087+0.003" 0.086:£0.002°
T4/ (g kg ") 15.10+0.04° 13.78+0.22° 37.51£0.11° 12.14+0.14°

TE TP SGARAR ] 5 FP G ARARAE ; UP - B fRAR T 5 CK X BRI A [l /NG 5 B R AN [ SRAE A i) 25 5 (.35 (P<0.05)

FE SRR BLAEAR T, UP 39847 HLAR 7% i fie
= (5.06 g-kg!) , b CK (1.87 g-kg") i & 42 T+
170.59%(P<0.05) ., UP(0.87 g-kg) HEL R T &
B CK(0.31 g-kg™") 3 ME ik 180.65%,1P(0.76 g-kg™)
AR CK i 145.16%., UP 44 &
# (37.51 gokg') , Ml CK (12.14 g-kg™) # Tt
208.98%, 2= 5 i 3 (P<0.05) .

FEAR R il X B ARl 3t + R A W B A MY 2T

R RIRAEN & I Y 2 re e 22 5,
XiF AN [R]SR A A - BEREAR Hh 4 B 1 Alpha Z2FEPEHR 4L
AT 0T MG A LA LUK T
97% A LI IR 2K LA A5 OTU Bk 1 7074, Hp 1
FHOTUSC A 11914, FP -2 OTU %K 1 0514,

2.2
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UPFEH OTU % A 13974, CKEH OTU %A 1 092
AL 0 OTU BB Y 69.77% . 61.57% . 80.79% Fil
63.97% (£ 2) o AN[RISRAFEA B RERE S 05 56 B 3
>99.79% , 7 W > 45 SR BE A% I B AR vp o K 2 K0
A Z R G5 R LS AT§E

IR YR OTU % H #l chaol 45
AL F e, UP YR F & B &, OTU £k H 1
Chaol 5 B # CK 43 il & T+ 26.28% Fil 26.26% (P<

0.05). MHZ T, FPYFh 45 EE WL T CK,OTU %
H 1 Chaol 8 %573 3 N B 1 3.75% F13.73%. 11
A W) Fh 2 FEPE B Shannon 35 £ Simpson 48 %4
HL[6]F878 . UP HTIP 19 Shannon 38 4058 CK 73 |42 Tt
15.56% #14.93%(P<0.05) , 1fii FP [) Shannon $& £ |
B CKFEAK 7.70%. 54l i , UP A IP %) Simpson 45
B CK 70 B A 58.53% A139.02%, UF S HoAfE % &
FEPERSE . FP5 CKIC & 255, HAREUE R = o

R2 020 cm T ERETHEME Alpha St
Table 2 Alpha diversity of soil bacteria at 0—20 cm soil depth

o . F RS ZREEAREL
AL 55/ % . - )
OTU#(H chaol $§% Shannon & %% Simpson 5 %%
P 99.81% 1191 1 191.9+95.7° 6.81+0.07° 0.025+0.004°
FP 99.79% 1051 1 051.9+88.6° 5.99+0.04¢ 0.040+0.006
UP 99.85% 1379 1379.6+97.4* 7.50+0.09" 0.017+0.003¢
CK 99.86% 1092 1 092.7+86.3° 6.49+0.06° 0.041£0.007°

T IP: SEARARIE]  FP 2 SEARAAE ; UP: S R s CK X B X ek . AS[RI/ING 1 378 AN ] SRR B 8] 22 5 1.3 (P<0.05) .

2.3 SR AT ERF i R A M B TE SA RM

TET K258 L, 25 SRAE 5 20 11 A 7 45 1 2
AL AEARRS A 22 5 (1) o i A RAEALAS
MNP 27 1717949 . 184 H (264 F 394 J& (440 Ff
FCrp AT B =1% 0 H AL 9 1 B AR TR
I"] (Actinobacteriota) .28 JE 1 [ ] ( Proteobacteria) | %f

504 BT 304 BHEHET]
a b
S 40 c § . b p c
# 304 = <V
7 2 & 101
Z 104 B
0 0-
IP FP UP CK IP FP UP CK
20 FFEMIET] 20 #IAFFHETT
© 151 4 < 154 g
A . C
it 10 ¢ i 10
=HENE N
ol _ _ . 01— . r '
IP FP UP CK IP FP UP CK

Hfifi ] (Gemmatimonadota) \ fHUFT 5 ] ( Bacteroid-
ota) . ¢ %5 & [] (Chloroflexi) . J& B Wi ] (Fir-
micutes) \JE M IE '] (Verrucomicrobiota) | % % & ]
(Planctomycetota ) 1% 5 41 [# [ ] (Patescibacteria) ,
INT 1% AR TR 5 I HA . ER AUk OO v py A
F1%) 240 BT AR 9 R B IR TR 1] (34.59%~41.93% ) A2
P ] (17.24%~25.79%)  2F 5 i 177 (6.33%~

1007 - . -

80

60 [
S A [ Patescibacteria
= [ Planctomycetota
E 49 [ Verrucomicrobiota
' [ Firmicutes
& 20 [ Chloroflexi

[ Bacteroidota
] Gemmatimonadota

10 [ Proteobacteria
[ Actinobacteriota

1P FP UP CK
RAER

T IPGARMRE] s FPGARAAE s UPGARHL T 5 CKXf B DX J8l 5 T 2k 1 1] : Actinobacteriota ; 25 JE 18 '] :Proteobacteria ; 2 HL I B 7] :
Gemmatimonadota ; $LFF 5 [ ]:Bacteroidota ; %25 1 | ]:Chloroflexi; JEBE i | ] :Firmicutes ; JE i % [ ]: Verrucomicrobiota ; 7R85 # | ]
Planctomycetota ; #i¢ 2l i | ] :Patescibacteria, S [R/ING 1k 378 AR SRAEN B 8] 22 54 8 2 (P<0.05)

BT BT KT AR X 32 R 22 5

Fig. 1

Relative abundance and variance analysis of soil bacterial phylum levels
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DI P 3t Xl - S 240 T A 25 4 B D RE A 52 ) 35

14.06%) . L FF B 17 (5.00%~14.16%) Fl 4% 25 1 ']
(5.63%~10.01%) 14 A% , o5 & 40 & AH XT3
87.40%., J& THLIHAHI T,

A SR B 2 TR R T R AR SE R AN TR) iR TR T
Ry A X AT TT AR AR TR [T A AH X =F B 7 4% R b
SRR B 2 5 (P<0.05) . 5 CKARL, IP 14
ZEHUMTE ] HAFFT) PR T ) ARG 1A
PR IR TF 94.62%.136.92%.315.49% F1616.70%
(P<0.05) , 17} JEE % D7 1] A 200 1 RE 6T 3 B2 53 )
FHARK 77.31% F1196.10%; FP H3E4UFF R 1] 28 A B
NI g W IR 9 N E D i i B =1
81.70% .122.06% .201.36% Fl1 655.29%, Ifij &3 25 1 | ]
FIEERE T 143 BIFEAR 3.70% H189.77% ; UP + HEJE I
BT AULAT B DR PR R T DA R R EE A ) R T
69.68% . 183.45% F1277.70% , 171 J5- B B2 | ] 0185 15 41

50 FAFHIE . 60 Wk MR
a
40 501
S K40
#{ 301 =
i 1 30
E | g%
10 0] b
C
04 3 04 3
P FP UP CK P FP UP CK
259 BHER R 109 seairEm
20 2 8
Bis{ ® 6
4 4
glo- g 4
= =
5 . o
b
04 i 04 < 3
P FP UP CK IP FP UP CK

BRI 110 R 11K 87.46% 11 89.53%.

aniE 2 i J&@ 7K ST ARG =F B >0.1% B 143 2
PRI 13 )8, B4 28 f AT & (Bacillus) \WE 5
P B & (Halomonas) | # & I# *. M  J& (Sphin-
gomonas) 1A FF B J& (Rubrobacter) ¢ & ¥ QT
J& (Truepera) W R 7 J& (Enterococcus) Wi %5 14 )&
(Glycomyces) \JEZEHUFT 17 J& (Paenibacillus) | ;1
W & (Haliangium) | = 3 3k 5. 7 )& (Catalinimo-
nas) 3 IR B & (Altererythrobacter) 251+ K
I J& (Nocardioides ) F14% 5 [ J& (Streptomyces ) , ¥l
Xt E S B R 0.96%~45.05% . 0.39%~51.89% .
0.30%~19.61%. 0.14%~6.81%. 0.04%~6.08% .
1.50%~1.92%.,0.38%~3.31%.0.50%~2.23% .0.10%~
2.49%. 0~3.39%. 0.03%~2.21%. 0.67%~1.19% #1
0.22%~1.88%,

701
60 - —
504 B Strepromyces
I Nocardioides
. I Altererythrobacter
§ 40 - B catalinimonas
ﬁ [ Hatliangium
H# [ Paenibaciltus
g 304 |:| Glycomyces
[ Enterococcus
|:| Truepera
201 I Rubrobacter
- Sphingomonas
B Halomonas
101 I Bacillus
0 1P FP UP CK
FAER

T TP GARARIE] s FP GARAE  UPCARAR N s CK AT BRIX I, ZEAFF IR < Bacillus ; V§ 5 ML S : Halomonas ; 4 2 WP A S -
Sphingomonas ; 2T (6T )& : Rubrobacter; Y& 3G H B : Truepera; IR & : Enterococcus ; BT W& : Glycomyces ; XA {FT 8
Paenibacillus ; 3k 18 H & : Haliangium ; KXW BT JE : Catalinimonas ; 335 IR ¥ T J& « Altererythrobacter ; 351K K & «
Nocardioides ; 5555 8 & : Streptomyces . AN [Fl/NG F-BEFIR A [FERAFEAL 8] 22 57 . 3 (P<0.05)

12 A A o KT A X T2 5 B 22 5

Fig. 2 Relative abundance and variance analysis of soil bacterial genus levels

B RS E BB R K AR K ES.
AT R A EREE B 28 2R AT TR R R BE R R
HRXE = B 4 7E CK e i L TP 45 CK 43 B B AIK 75.63%
40.13%. 77.58% F1 55.32%; FP % CK 4% %] K& A%
97.87%.48.59% . 11.66% F1 87.77%; UP % CK 43 3
[AIK 95.52%.52.98% . 76.68% 1 57.98%., WEEh By

T J& A X F B2 AE FP d% i , o CK 1Y 28.87 £ (P<
0.01) . UP 1 IP 338 r i 2 s Rt 147 J8 43 1) o CK
(1 65.83 f5 F141.16 1% , $& Tk . 3% (P<0.01) . UP i
BLEF RS e R 6 R 3SR
FT 4 i AR X =E 49 1) A CKOAY 47.08 7% L 138.74 %
1.75.55.91 1% , $£ FH-# il 2 (P<0.01) . FP - 1fEbH 8
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PR RN AR AR AT B AR X = B 5 CK 0 3l 8 25 R A1
80.00% F125.00% (P<0.05) . 7 H & A2 = I
A AR = BE 7R TP die i, 388 CK A3 Sl 3 T 99.20%
A1 21.43%, FP ¢ % , # CK 43 51 % % 92.00% £l
31.63%. I LI B JE 3 o A eIk L S I

24 SRR TEEAMRN SR T EREY
BRI

T SIS RS 8 A T HERREE T A AH

KA 3 FrR R TT 5 pH & 5 2 IE ARG (P<
0.05), ZF PR 15 SWC & .3 1IE A 56 (P <0.05),
PUFFFE 75 TN 2 83 IEAH X (P<0.05) . H4E 7
Fh UL TR IR 5 8 A~ - B FR % PR 11 A G4 iy [ 4 i
N FEER LR R 5 EC 2 B 3 IEAH G (P<0.05) , 1
AR JE 5 TN 2 B 3% 1IE A X (P<0.05) , 41 &
FFEJE 5 TK &2 10 25 1E A0 ¢ (P<0.05) , FR& HI IR A
J& 5 TK & & 3% 1IEAH 56 (P<0.05) , b5 H )8 5 BEC &
2 AUAH G (P<0.05) .

2 Q
2 s e § g e ok e
o (Ol -m-m |
. . ® swc . . B o
Actinobacteriota ===t | ,.;;7. D D L_J 0.0
§ 0 pH . . o || O -0.5
| o ec |0 (0|0 W 10
Proteobacteria ¥ ! Viaptells B
. SOC . . @ 001<P<0.05
>0.05
| ™™ ;
Gemmatimonadota v 7 P . Mantel's r
< = 0037
o TP . =——0237
> — 0437
Bacteroidota Y TR — ().637
— () 837

Chloroflexi ¥
1 : Mantel K5 56 FH F 3P4k G W0 REIS 4058 (JEF Bray-Curtis 5 £5) 5 P58 IR0 1 (B FRRECEE ) Z M A AHOCHE . ASIRRAE s - HEAN R B
NS SRR T AH OGR4 (Mantel's )t HGE IR AN R R . B MKF-(Mantel's P) LUSUR RS 50 E4 7Tl : P<0.01 il i 2%
HIZ,0.01<P<0.05 F/R B FHHISE, P>0.05 F/R LR FAMIS . BD: HHEATE; SWC: HIEE /KR pH : +IERRBE ; EC: + I 3%
SOC: H3EA MK ; TN : H3E AR TP HIERwE  TK.: HHE 48, i HE 1] : Actinobacteriota; 28 I [ ] : Proteobacteria ;
ZEMITE ] : Gemmatimonadota ; $4F1% | ] : Bacteroidota; %25 1% | ] : Chloroflexi
&3 AR (17K 5 FREE A (A1 A9 AH DG PE (Mantel #5:55)

Fig. 3 Correlations between dominant soil bacteria (phylum level) and environmental factors (Mantel test)

2.5 SRR ubER G M IR E Y T RE T

W% 3 7R AN R AE S - S R VR DT
S (P<0.05). fE—FINARKT L, s 45
TIhg , H P AR = B2 AR R 8 BR A  (80.88%~
81.78%) . it fE 15 B AL H (11.01%~11.56%) . 41 it i
F2(2.95%~3.71%) FIFAEE (5 S AL (1.44%~1.68%) -
B R LI RE , BT (R B AL PR RE Y b A
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Fig. 4 Correlation between dominant soil bacteria (genus level) and environmental factors (Mantel test)
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Table 3 Bacterial functional pathways in the 0—20 cm soil layer
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— % IhE ZHYine P FP UP CK
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Effects of photovoltaic power station construction on soil bacterial
community structure and function in saline-alkaline land

Dong Shuangjuan', Cai Zhaoshan’, He Yuxuan®’, Li Qing’, Cao Yibo', Xiao Jianhua*, Ma Rui'
(1.College of Forestry, Gansu Agricultural University, Lanzhou 730070, China; 2.CHD Gansu Energy Co., Ltd, Lan-
zhou 730300, China; 3.Power China Beijing Engineering Corporation Limited, Beijing 100024, China; 4.Northwest In-

stitute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: This study systematically investigates the impact of photovoltaic (PV) power station construction on
the soil physicochemical properties, microbial community structure, and function in the special habitat of saline-
alkali land, taking the 200 MW PV power generation base in Hongshagang, Minqin County, Gansu Province
China, as the research object. By measuring the physicochemical properties of surface soil (0-20 ¢m) from dif-
ferent locations within the PV station-namely between panels (IP), at the front edge of panels (FP), and under
panels (UP)-and comparing them with an external control area undisturbed by human activity (CK), and by con-
ducting high-throughput sequencing and functional prediction analysis based on 16S rDNA, this research reveals
the regulatory effects of PV station construction on the soil environment and microbial structure in saline-alkali
land. The results indicate that: (1) PV station construction significantly improved soil moisture and nutrient con-
ditions in the saline-alkali land, with the UP position showing the most pronounced improvement, where soil wa-
ter content, organic carbon, total nitrogen, and total potassium contents were 2.32, 2.71, 2.81, and 3.09 times
that of CK, respectively; (2) Soil microbial diversity within the PV station was significantly higher than in the
external control area, with the OTU richness and Shannon index in UP increasing by 26.28% and 15.56% com-
pared to CK; (3) PV station construction induced significant changes in the bacterial community structure of the
saline-alkali soil. Compared with CK, the relative abundances of the phyla Gemmatimonadetes, Bacteroidetes,
and Planctomycetes in I[P, FP, and UP were significantly increased. At the genus level, the relative abundances
of Halomonas in FP and Truepera in UP increased significantly, being 28.83 times and 152 times that of CK, re-
spectively; (4) Mantel analysis showed that soil pH, electrical conductivity, water content, and total nitrogen
were the key environmental factors driving changes in the soil microbial community; (5) Functional prediction
results indicated that the primary function of soil bacteria in the saline-alkali land was metabolism, with path-
ways such as carbohydrate metabolism and amino acid metabolism being significantly enhanced within the PV
station compared to CK. This study provides a theoretical basis for understanding the ecological response of soil
microorganisms in saline-alkali lands under the context of photovoltaic power generation and offers valuable in-
sights for ecological restoration and sustainable soil use in arid regions.
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