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Effects of salt-tolerant crops on the soil physicochemical properties and bacterial
community composition in Southern Xinjiang

HUO Qian-gian"*, SONG Yang-yang"*, WU Yuan-rong"”, QU Yuan-yuan"”, XI Lin-giao"*
1. College of Animal Science and Technology, Tarim University, Alar 843300, China; 2. Key Laboratory of Livestock and Forage
Resources Utilization around Tarim, Ministry of Agriculture and Rural Affairs, Alar 843300, China

Abstract: Soil salinization is increasing in Southern Xinjiang. However, the changes in soil properties and bacterial
communities following the cultivation of sorghum (Sorghum bicolor) , sorghum-sudangrass (S. bicolorXSorghum
sudanense) , sesbania (Sesbania cannabina) , maize (Zea mays) , and cotton (Gossypium hirsutum) in saline-alkali
soils remain unclear. This study established five monoculture treatments: sorghum (S), sorghum-sudangrass (SS),
sesbania (Sb), maize (Zm), and cotton (Gs). Soil samples from the 0— 20 cm surface layer were analyzed for pH,
electrical conductivity (EC) , soil ions, carbon/nitrogen fractions, enzyme activities, and bacterial community

structure. Multivariate analysis was conducted to investigate the effects of these salt-tolerant forage crops on saline-
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alkali soil properties and bacterial community. The results indicated that soil pH and soil ions were lower in the S,
SS, and Sb treatments compared to the Zm and Gs treatments. Soil organic carbon fractions, including particulate
organic carbon, light fraction organic carbon, dissolved organic carbon, microbial biomass carbon, and easily
oxidizable carbon showed a ranking trend of SS™>Sb>S>7m>Gs. The SS treatment exhibited significantly higher
soil available phosphorus, available potassium content, and invertase, urease, catalase activities than other
treatments (P<C0.05). The Sb treatment showed significantly higher soil organic matter and total nitrogen contents
than other treatments (P<Z0.05), with increases of 83. 37% and 42. 11% , respectively, compared to pre-cultivation
levels. The S treatment had higher soil nitrate-nitrogen content, the SS treatment had higher light fraction organic
nitrogen and particulate organic nitrogen contents, and the Sb treatment had higher dissolved organic nitrogen content
than other treatments. The SS treatment resulted in high soil bacterial community diversity and even distributed soil.
Proteobacteria (38.65% —43.53%) and Pseudomonas (0.43% —6.92% ) were the dominant phylum and genus,
respectively. Significant correlations were observed between soil physicochemical properties and bacterial phyla such
as Proteobacteria, Bacteroidota, and Methylomirabilota. In conclusion, cultivation of sorghum-sudangrass and
sesbania in the saline-alkali soils of Southern Xinjiang provided superior amelioration effects on soil physicochemical
properties, compared to other crops tested.

Key words: saline-alkali land ; salt-tolerant crops; physical and chemical properties of the soil; bacteria

SERER BRI A H 5™ 08, Eh 5 A E I8 1142 hm”, 24 o Bl 4 v ARG 796 el A i AR LU BE AR 109 Y
BRI AR 2096 B AR X AZ ER B0 S, T 2050 452 H K T2 5000 R AR ARG IR 4 gk
F, BEAR L B AL 5 S K MR A K i 2 T UYL S R 3R 20 Wil K b i & () i R Ak 1
AR PR AR W) 22 R B8 3 TR o R O - SRR B Ak T IX, R 75T A TE AR K 3600 J7 hm®, 46 55 k4 [
A VR B T A5 S ER AL I BUA F 1336, 177 hm', 4 [ 4R Bl Ak - BB 36. 826 e i 4 X R g
YR 1 b B PR B R 4 R R L AE B R K /N T 150 mm, 28 K i 13K B 1650 mm'® Sk B E ¢ X, 5 — 25
32 Hl DX b VR B A KA e o AT AR A o R BR AR e R R R AR AR e A M S A T AT
AT MR R I TR o A W el (R o R TS SRR ), B IR A 7 N AR R AR W e SR IR U YRR
om0 AV BT, S LR BRI AR 77 0 (R AT DUE ISR BT R AR A 5 AL AR L S R
A RESE T R A 0 e S 05 A S i e 2 —

Tt 8 BV P R S8 L 11 B Rr A 1 A s R AR R 0 B L 3 0 R PR, AN [T R BV ) =2 ) ) i R e 5 T R AL
HAFER KR 2ZH fﬁgﬁlﬁihﬁféf@*‘,E"”(Smg/zum bicolor) FEAE MR 10 “ MR 2R TR — oA W v 42 7 B TR BIL 1
SRy AR R R A S B AR X ER T T R A s B R aE Y B e i [ e
%(electrical conductivity, EC)IE?JEG 8dS+-m AT RELERE B E R R O B KR R RS OR

K2 m) AT 4R TE HHEALBR B 3K 5. 67 %0 HEAB RN 3. 6 5, ZEME B 2 S £ BT B 0 [R] A IA BE 4R T 38 ML
Ko e E e KA RIS FF (S, bicolorXSorghum sudanense) , 82 T 15 e B BLEEME , E— 2B s AL HE
EhAE ) AR R B CO, MR8 4 858 4 8 1 Ui 8 0 A , P ok B /K VR 199 Jr A 20 o0 o A sF 285 5 i
HOR AT 20~40 em H e B W FEFEAR, 15 R4 ] 15 AR S I AR PR S Bk AN T R S
B AE IR A 2 R SRHE Y B #F (Sesbania cannabina) W) J& 38 5 A 4 [ & — MR ZR B ER 7 00ag 48 ol KL £6 B
+, HAR T R G AE A i 0.3% . pH 9. 5 [ B it PR BT A7 AT 928 120 kg-hm AR A WY, 5B (Tamarix
chinensis ) TR AE B AT 38 o8 AR 22 M 6 K 43 WA 40 V8115 b 35 B K H 30 pH ™ SR W FiRE 25 A A5 B e 0 R AR IR
8 HT $ T A+ A LT TS 2E /NSRRI (Triticale) #5777 K (Zea mays) AR T K AG (Oryza sativa) Fi/N
(Triticum aestivum) (W55 = KAF AR, HUE T P B SR HURAL C /B ™ (R Rk mT BR 38 Jin 6k 351 + 498 14 40 7
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TETE Z FEVE U B A W e v 25 4, R 4 1 8 it Ak S Gl Wy S e R B A ek Sh i Ak DI R A5 A B S
Mo MAE (Gossypium herbacewm ) VE R 4=t B 732 4% 55 00 v B2 i 26 7 97 (i B £R W <<0. 290 AR B UF
AL BELEFF = ik, 36 AT (2 F + N AT LT R AR R LR

P LAAE RIS, 248 v T X0 B — AR AR el R R 6 ORISR i = O (W) VR ) 7E R A B ER 5t 1 PR R
R AN Y AR GE HE R, U R ES sl AP Ll i DA N A TR R VR A A S AR LR AT M OR R AL, AR
F 58 B B 3 e PR S ROK DL AR AR 5l e i DX 8 i R AV A, e () A AR 5k g 2 o i IR 4 e
AR o3 B it A Y Rl S R 20 43 OGBS Ve ER R R O i T IR B ST W VR A A A A AL,
PRITIX 5 Bt £5 8 VF Py % £8 35t 4k 580 o R AR HIPLER , B AE i &7 “AH ) — 5 — A P I el R A o 4 Rk
AR
1 MRE5FE
1.1 KB

50 Hb A7 T AR 7 1 e A B R T 1 (80°307 —81°58" E, 40227 —40°57" N, J& T HL 7 ) BE 1 A
KBEPE T RS, KN E & AR 4R 9733 MI-m *, 4F 35 H BRI 4% 2650~3100 h, 4F ¥ 10. 4 °CL 1%
Uit e ey il 2 O 40. 6 °C, B i IR IR O — 23, 4 °CL =10 "CAE R O 3800~4700 °C, Jo /] 180~224 d; i #5-F-3H
TR AL AR R, R AV B pH A 8.3, - R R K 4. 03 mS-em !, A ML A i 10. 34 g-kg L4
A 0.38 g kg ', BB & 22. 01 mg-kg ', BEAA & & 56. 08 mg-kg ',
1.2 XE&it5 AL

DL 3 (S) (i PRI (SS) (H 3 (Sh) AL (Zm) L E K (Gs) KX R B AR5, /D XY 15 m*(3 m X5
m), B 3, BRI ARG I A m B R R R OK AR AE G £ O 10. 14 kg-hm 7, H #4411, 40 kg-hm *, 17
P 50 cm, BRFE 15 cmo T 2024 4F 4 H 7 H #EA7HE I, [R14E 9 A R 5 Fp A /] B A b B4 Hb (1) 0~20 cm -+ 58 43 51 2
F1RAE B AR R AE 4 00 3 60y 5 70 4R A 4 CRYDRIR AR 4 M 5296 %, 9] 40 L BR AW A ORI 22, R4 - 4F
Gy A, — 0y ik 2 mm 0 A7 T UKAE T T AN I T, D — Oy KU, a2 mm S TS SLdE AR E
1.3 pH. & X fe g 874 F0nE

i Fl pH i+ (FE 22, Mettler Toledo, i) 7E 13 (OK : £ =5: 1) B il pH s B 53R il R w3
AL (DDBI-350, i) M AE o B SE M B Bk AR 5 I E CO, & i, AR MERR h Al 42 88 CO, I HCO, J& , JH
FRELIFIE 2 CL & & ,S0,” & &l i EDTA (ethylene diamine tetraacetic acid ) %5 & 32 2 , Fl i & 1) BaCL ¥
WP SO DLTE 8 4 5 2 T 48 /R MIH EDTA HE47Ti ™, Ca™ \Mg™ & i FH EDTA 4% 4 1 8 20 2
KR Na ™ & f2 48 FH KR B0 5 o
1.4 L3 AM RN T

134 HLIT (soil organic matter, SOM) 7% 1 2k H 51 8% B2 91 75 5t 74 — AN #0225 4 A (total nitrogen, TN)
B R o L IC S VR I S 5 3 A%k (available phosphorus, AP) % &% 0. 5 mol- L' NaHCO, =2 #2501 & ,
AL B (available potassium, AK) & & 2R F NH,OAc 2 $& — JCOHE G BRI E ™

K 3, 5- Al HE K A7 R Hb €0 3k I s A B R B (invertase, INV) 16 P 5 2R FH A B 40 L €8 1 0 a2 1 18 Ik
(urease, UE )3 P ; R FH v i 192 B4 V9 2 12 000 7 + 3985 480 fb &0 (catalase, CAT) & 7

ik A HLIK (particulate organic carbon, POC) ¥ £ 2% I 7S M 8 2 #h 43 #0725 £ HE A2 41 MLk (light
fraction organic carbon, LFOC) % & & H Nal % &£ 43 B ¥ %8 il i P45 MLk (dissolved organic carbon, DOC)
R R A AL I E 5 B Ak A B (easily oxidizable carbon, EOC) & 5% I i 4 B2 40 S 1k — Fb I e,
+ e A W A= 1) 1 Bk (microbial biomass carbon, MBC) i 4= ¥ £ ¥ & A (microbial biomass nitrogen, MBN) £
R AT 2% — K,SO 2 HUGE M 2 ™, + 324 25 & (nitrate nitrogen, NO, -N) & & f I 5E 2 % S bV i) ko
+ 1 J0kE A5 #L A (particulate organic nitrogen, PON) % f R F 5 g+ L 75 I B8 2 44 43 #5082 ol s M LA
(dissolved organic nitrogen, DON) & &% i 0. 5 mol- L& R B 1= #2321 %2 |, 5 40 A PL A (light fraction organic
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nitrogen, LEON) & 76 52 41 70 8 i A 9L E 0L 2
1.5 @@ DNA SRR & 3 2 B 5

Trkis i B in R B IR AW RHEA R " #EATI T . R 0.5 g 4 i F 4 3k B 41 DNA 42 B0 R &
(TIANGEN,DP712, 4t 50) %f 3£ 40 DNA i/ 1 %EESL Z JE 1 Y0 BN b B I L VKR I DNA &l B R B, G
WOKFREE 1 ng-pL ' IR L pL B BR 5 RO JE I 41 DNA FE AR 5 4 X R A= 9 16S rDNA B9 51 4 )5 51 515F
(5'-CCTAYGGGRBGCASCAG-3") #47§" 14 , Fi-fii /] NovaSeq 6000 # 17 PE 250 #ll ¥ ; QIIME 22020. 6 1 f
dada 2 7 B 317 20 15 B S A P18 F 15 51 28 5+ (amplicon sequence variants, ASVs) , $0# % 4 Silva 138. 1,
1.6 HEHAE L%t

K HI Excel 2024 %4 % 128 56 5 4 i 47 %0 20 8 B2 5 23 #r , fdE ] SPSS 27.0 #E 47 5 K &K Jr 22 73 #7 (One-
wayANOVA) H 52 Pl i A [ Tiif 5 6 1 9 %F o 5 - 198 2000 o R 400 B T 8 22 R 10 10 35 P 25 5% (Duncan 5, o=
0.05), %t B0 R V- 04 bR it . (] QUIME 2 5 {43 #7355 40 B Alpha 22 8% K2 40 B AH X =5 BF il i
Origin 2021 2 il 20 P& B 9% AH X =F B2 e Z2 8 1 8] 5 i LELSe #044 (Version 1. 0) 43 B 115548 7 S 2 90 288 5 (1 H
Tax4Fun X} KEGG 4 2 rf 16S rRNA Kk P 3 51 47 1155 01 76000+ 396 200 7 119 Th BRI % o b 98 A o 1 9% 22 5% 0T
A7 BT B T RE AR AT B A ] SR DG BB il R = 7 6 43 BT il 4E (https: //magic. novogene. com/) .

2 HBREHGH

2.1 MBS S LEPDH B FERETESETH IR

FoftFEL S [ T 48 7 40 )5 0~20 em 438 pH £ 3 Sb<CS<CSS<TZm<CGs(F£ 1),Gs fl Zm b B + 3 pH 5.
FHA AL H (P<0.05) . +HEH S RE M N Sh<TSS<TS<Zm<Gs, H i Sb ik P Y + 5 i G KA Gs b H g 3%
F#AIG 26. 46 % (P<<0.05) . S.SS 5 SbAbHrft 0~20 cm +HEAY Na™ (K™ .Ca®" \Mg*" \HCO, .Cl & ¥ g EMT
Zm Ml Gs A # (P<C0. 05) , Ho vt Sh Al S kb ¥ 438 Na™ & 148 Gs 439 i 2 R 1K 69. 57 %6 F163. 93 % (P<<0.05) , S &b
HAEK S CL &8 B KT HABA R (P<<0.05);S0,” FH RN Zm<<Sb<S<TSS<Gs, H i Gsx SAbH# i
FHN 76. 32% (P<<0.05) , 3 RAG M E] CO,S .

F1 MEMBRBEYHLIEpH ESEMETFRE

Table 1 Soil pH, electrical conductivity and ion contents for growing salt-tolerant crops

JGE pH L 7 2 Electrical conductivity Na® K" Ca™"
Treatment (EC, mS+cem™ ') (mg-kg™") (mg-kg ") (mg-kg ")

S 7.6740.02cd 3.96+0.02¢ 248.80+5. 60d 85.714+0.81c 222.76+21.78b

SS 7.75+0.01c 3.69+0.01d 303.31+5.82¢ 93.8940.85b 212.82+20. 23b

Sh 7.6640.03d 3.03+0.01e 209.93+4.62d 92.13+0. 88b 219.44+17.25b

Zm 8.01+0.02b 4.07+0.01b 452.52+29. 35b 101.2140.97a 325.88+14.49a

Gs 8.1540.02a 4.1240.02a 689.77+3.27a 104.1341. 29a 379.85+53. 36a

4b 38 Mg*" HCO, ™ cl SO,* cO,”
Treatment (mg-kg™ ") (mg-kg™ ") (mg-kg™") (mg-kg™ ") (mg-kg ")

S 97.3747.03d 95.71+0. 61bc 369. 70+ 16. 40e 0.7640.00c —

SS 96.8646. 35d 91.65+0.93c 613.62+7.25d 0.88+0. 00b —

Sh 139.96+3.51c 107.7442.53b 810. 58+38. 62¢ 0.46+0.01d —

Zm 407.10+2. 74b 126.9146.07a 1129. 64+31.09b 0.27%+0.01e —

Gs 519.87+13. 66a 121.1646.40a 2978.12+43.53a 1.344+0.00a —

S: BHS. bicolor; SS: FFFE S, bicolorXS. sudanense; Sb: W#& S. cannabina; Zm: $34€ G. herbaceum; Gs: Tk Z. mays. [RHIA R FHEFR 2%
FRE(P<0.05) . —RERKME, TR, Different letters in the same column indicate significant differences (P<C0.05). — indicates not detected,

the same below.
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2.2 AP ARAE 4 xF 23R A UK Fe A 4 09 R

Folt F S (] T b B8 VE 97 0~20 em + 48 POC . LFOC .DOC .MBC .EOC & & ¢ Bl M [ #a % , ¥ 2l SS>Sh>
S>7Zm>Gs(F 2), H A4 b B A B AT #5255 (P<C0.05) . SS kb BEAE$2 T + 584 HLRR 7 1f 28 30 1 4 i 0 34, 1
POC.LFOC.DOC I MBC & #4# Gs 20 9 B #4215 13. 16 % .36. 11% .16. 02% #117. 86 % (P<<0. 05) ,EOC & &
A5 7m F Gs Zb B3 ) i 25 B 12, 14 % #1118, 05% (P<C0.05) . ShARH + 3 SOM & 8% Gs B &5 97.91%
(P<<0.05), TN & 4 SS hb Bl 5 35 52 75 14. 9% (P<C0.05) ; SS A FE i AP & 4 S Fl Gs Ak B 43 5 35 42 55
16. 14% F177.78% (P<<0.05) , AK % 24 Sb Ab 3 g 2§ 15 44. 13% (P<<0.05)

®2 MEMBREYHLIEFNRNZSEE

Table 2 Soil organic carbon and nutrient contents for growing salt-tolerant crops

F8 4% Index S SS Sh 7Zm Gs
kL AT ML Particulate organic carbon (POC, g+kg ') 1.62=£0. 00c 1.72+£0.0la  1.6840.00b  1.5840.00d 1.52=£0. 00e
1% 2045 WL#% Light fraction organic carbon (LFOC, g-kg ') 1.30+0.01c 1.4740.0la  1.3740.01b  1.1540.00d 1.08+0.02e

il % A HLEK Dissolved organic carbon (DOC, mg-kg ') 359.89£0.76c 371.49£0.30a 368.72+1.10b 340.3540.92d 320.1940. 1le

2L W 2B W48 B Microbial biomass carbon (MBC, mg+kg ') 172.0540.05¢  185.0140.07a 180.27+0.37b 162.92-+0.39d  156.98+0. 89e

5 B AL % Easily oxidizable carbon (EOC, g-kg ') 1.44+0.00c 1.5740.0la  1.48%+0.01b  1.40+0.01d 1.33%+0.01e
-3¢ 4 HLIT Soil organic matter (SOM, g-kg ') 12.8341.17bc  14.510.29b 18.96%1.25a 11.6740.58bc  9.58=1. 36¢
£A Total nitrogen (TN, g-kg ") 0.420.00c 0.4740.02b  0.5440.0la  0.4140.00c 0.4140.0lc
A Available phosphorus (AP, mg-kg ') 41.33+0.88b  48.00+0.58a 36.00+1.00c 35.33+1.20c  27.00+1.00d
AR Available potassium (AK, mg-kg ') 84.672.73c 139.3342.60a 96.67+0.88b 70.0041.53d  62.3340.67¢

[ A7 AR ) i R 22 5 B 2% (P<C0.05) . Different letters in the same row indicate significant differences (P<<0.05).

2.3 ARHLA AR T LR E A RS0 ok

TR A (] TS 8 49 400 1% - 598 il 355 M [B) A7 AE S 35 1k 25 S (36 3) , L v SS b R R B i 0 3 L 34, NV I R A
Sh 1S kb B3 5] 58 4R w8 4. 47 % F16.85% (P<<0.05) , 8 Gs B F 2  33.65% (P<<0.05) ; He UE 3% 4% Sh 1 S
b PR3 9 B E R R 2,96 % F1 3. 99% (P<C0.05) , H CAT % 1t 4% Sb &b BR 5 2 #2185 6. 78 % (P<<0.05) . 0~20 cm
HHENO, -N & BRI N S>Zm>SS>Gs>Sb, Hir S fh EH SS 4b B i 24 = 3. 38 % (P<C0.05) . Sh b3 41
MBN 1 DON % 2 %5 SS Ab 3 23 531 i 35 32 5 2. 39% F1 0. 46 % (P<<0.05) , SS 4b 3 + HE 49 LFON 1 PON & 4%
Sh &b B4 542 55 1. 23% A15. 71% , PON & #2774 i 3% (P<<0. 05) .
2.4 AhHLA AR AT L3 0 Alpha % A E 0 R

Xof o R AN [] T 6 A1 4 - HEREAS A0 B 4T OTUs R Hr (B 1), 5 4140 #E 0~20 em 438 + 4% 345 3] 22433
S OTUs, A HE OTUs FFI8 R 1751 45,15 OTUs BB 7. 81 % , & b B B9 40 18 O TUs ¥ 91 5 2 30
5 Gs=>7Zm>Sb>SS>S, Gs Ab B + HEAN B FE A OTUs fe i, 0 3939 2%, i OTUs B AU 17. 56 %0, S 4b # + 1
FEA B OTUs MK, 2 2049 25,15 OTUs B 455019 9. 13% .

X AN Alpha Z M0 & (& 2) , 5 A4 #E Y 1340 18 Chao 1. Pielou-E . Shannon ,Simpson g %1, S
Ab B 43 Chao 145 5m T H b Ab 38, 5 (IR Gs A BEAH L, 38 9. 57 %, SS AL B (1 Pielou-E . Shannon Hl Simp-
son$8 B = T H A AL B, 2545 20 M, SS AL FR Y + AN ZRE RN E R B A .
2.5 ArHLAEBmAEM AT LR M A B FEARE LM YA

Xof 45 Ab B A SRR A AN B T TR T B BOHE DA T 38 — 1k b B A5 B0 K [ R A 4 00 AN TR R R AR O R (B 3) . TE
a0 K I, HE A AT 10 BY O F2E BE 4 B A A2 T W 1] (Proteobacteria, 38. 65%~43.53% ) . MR ¥ B 1)
( Acidobacteriota, 7. 90% ~11.79% ) . 2 #4#F & [ (Gemmatimonadota, 7. 68 % ~10. 34% ) .4 %5 & [ ] (Chloroflexi,
6.96%~8.47% ) £ '] ( Actinobacteriota, 6. 58 % ~8. 27% ) .Ml #T i [ ] (Bacteroidota, 3. 54 % ~6.02% ) . &1
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®3 MEMEEEYHLEBEENEAS

Table 3 Soil enzyme activities and nitrogen fractions for growing salt-tolerant crops

ot S Ak S
Catalase (CAT, mg-g )

fif & % Nitrate nitrogen
(NO, -N, mg-kg ")

pis:l JHEHE A Jhx Tt
Treatment Invertase (INV, mg-g ") Urease (UE, mg-g ")

S 3.94+0.02b 16.0640. 03¢

SS 4.2140.02a 16.70=£0.09a

Sh 4.03+£0.01b 16.2240.01b

Zm 3.4840.03c 15.43+0. 04d

Gs 3.15+0.04d 15.2240. 0de

0.62£0.00a 26.34+0.05a
0.63=£0.00a 25.48=0.02¢
0.59=£0.00b 23.07£0.08e
0.54=0.01c 25.80=0.03b
0.52£0.01d 24.24+0.04d

pis:! A ¥ A= ) A Microbial bio- #2240 A #LA Light fraction organ- ki 45 HL % Particulate organic

Treatment mass nitrogen (MBN, mg-kg ')

ic nitrogen (LFON, g-kg ')

] %A HLA Dissolved organic

nitrogen (PON, g-kg ') nitrogen (DON, mg-kg ')

S 28.49£0.07c 0.7540.00b
SS 29.2940.09b 0.8240.01a
Sb 29.99£0.01a 0.81£0. 00a
Zm 27.3840.03d 0.71£0.01c
Gs 26.77+0.06e 0.64+0.00d

0.32£0.00c 23.47£0.02¢
0.37=+0.00a 24.14+0.01b
0.35£0.00b 24.25£0.04a
0.28=£0.00d 22.10£0.01d
0.25=£0.00e 21.06=£0.03e

B '] (Crenarchaeota, 1. 92%~3. 25% ) 1 i ‘& 40 1 ]
(Patescibacteria, 1. 75%~2.19% ) Z (& 3A) , + 1
ST BRI T AR 3 B e 1 R Gs b 3 (43.53%) , 3
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Zm AR (11.79%) , H ik y Sh AL #E(11.32%) 5 2 18
FF B TTA X = B R B Zm™>SS™>Gs>Shb>S; 4t
BRI 1T AR R 2 8 e 1 R S AR BE(8. 47 %0 ) 5 AR TR 1A
X B di R SS b B (8.27%) , kOl S ik B
(7.68% ) 5 L FF B 1T A X 4 B 5 85 B9 N Gs 4b 3
(6.02% ), Hyk hy ShARH (4. 11%) .

FE - HE A0 B JE KOS L (18 3B) |, A X 3= 5 HE 44w
10 1 B J@ 7 K B i 3 & (Pseudomonas, 0. 43% ~
6.92%) ¥ FF 1 & (Lysobacter, 1.49%~2.51%) .
MNDI (1.32%~2.13%) . % §g . M & J&8
(Sphingomonas, 1.20%~2.20%) . A 3 #F & )&
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(0.63%~1.63% )5 . {55 B 18 J& AR X F FE 78 Zm &b
b i (6.92%0) , OO SAL I (6. 46 %) 5 W AT 1A
JB& AT B AE SS AR F e R (2. 51%6) s AN B A R

3939
Sb

3091

Zm
1 FEmREEYNTERAROTUsFEE
Fig. 1 Venn diagram of soil bacteria OTUs for growing salt-
tolerant crops
S: E 3 S, bicolor; SS: B FFE S, bicolorXS. sudanense; Sb: [ % S.
cannabina; Zm: ¥ 1€ G. herbaceum; Gs: £ K Z. mays. T [f] The same

below.

AR AR S Ab B B R (2. 88% ), Gs kb B I (0. 12% ) ; 73 41, 1T 1 & (Marinobacter) K% 42 JE 1E Gs Ab B
i R (4. 1496) AR HE b b B rp ARG S B /N T 0. 0196, S A B3 e SR AG T s

X AR AN [6] Tif 56 B1 H HE AT A B B A BT, O 25 B R b IE S e FE R (P=0.05) 3T 24 L4y
PCoA 1 %+ 3 20 7 B V% 45 W 22 5 i B R O 28.86 %, PCoA 2 MR B R My 13.75% , & 7 2 Rt siwk R N
42.61% (Kl 4) ., S.SS 5 Sb ik H - 53 240 P A V& 2H AR AR BE B35, Gs R Zm Ak 39 4 398 440 T A9 v 2 A 1) 38 AR, B

IR J3E B O WA
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Fig. 2 Soil bacterial diversity for growing salt-tolerant crops
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Fig. 3 Relative abundance of soil bacterial communities at phylum and genus levels for growing salt-tolerant crops
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3% 4% BT 10 A9 A B8 AR i (lipid metabolism) {5 5 1% 5 (signal transduction) | & #l 5 & & (replication and
repair) ik /K b & P4 8f (carbohydrate metabolism) (f5 %% iz (membrane transport) | & & fX 3§ (energy metabolism) .
B¢ (translation) 2 3 R 18 i (amino acid metabolism) A% R 18 i (nucleotide metabolism ) A 4 B K 7 Fil 4 A £
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Fig. 4 Principal coordinate analysis (PCoA) of soil bacterial
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Fig.5 Indicator microorganisms of soil bacterial communities for growing salt-tolerant crops
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Fig. 6 Level-2 functional metabolic pathways of soil bacterial communities for growing salt-tolerant crops
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Fig. 7 Redundancy analysis (RDA) of soil physicochemical properties and bacterial communities under growing salt-tolerant
crops

POC: Uk A LAk Particulate organic carbon; DOC: A] i 1% A HLA#k Dissolved organic carbon; LFOC: %% 41 A #LAk Light fraction organic carbon. T [

The same below.

MBN . LFON DON & & #1 SC UE .CAT i 1 5 40 3 22 JE B 1) FIUAF BT 1 52 2 35 670RH 5 (P<<0. 05) , 5 1 3 HT e
S AT T RGR A BT 5 3 IE AR DG (P<<0. 05) , Ferb4UUFF I 11 A PON 5 8t 52 1 35 B O (P<<0. 05) s 50 25 I
15 AK & & 52 0 3 ARG e 175 TN PON & & £ 3% IEAR G (P<C0.05) ; AP & i SRR &2 0 3%
EAG, 5IETE A1) 5 1 3 Uk G (P<<0. 05).,
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Fig. 8 Correlation analysis between soil physicochemical properties and bacterial communities

MBC: f# E 9 1 W) & Bk Microbial biomass carbon; EOC: % %8 fk Z& ## Easily oxidizable carbon; SOM: + 4 #L & Soil organic matter; TN: 4= %
Total nitrogen; AP: 3B Available phosphorus; AK: # 4 #] Available potassium; MBN: 3 /E ¥ /f #) i & Microbial biomass nitrogen; LFON: %
#H 47 ML A Light fraction organic nitrogen; PON: FUi 47 HL & Particulate organic nitrogen; DON: 1] i 7 4 Hl & Dissolved organic nitrogen; NO, -N:
75 & Nitrate nitrogen; INV : [ Invertase; UE: IR Urease; CAT: id AL & [ Catalase. *: P<<0.05; **: P<C0.01.
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