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Fig. 1 The location of the study area and the distribution of sampling points
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Tab. 1 The basic situation of various sites

T/

FEMBZEAL M /m AIE/C AMEKE/mm pH + e R FEm ) vk M /%
e LR 1043.713 21.343 42.469 7.682 A4S+ SRS A+ 111.940 18.944
i AR 1018.699 20.172 62.004 7.834 O 442.190 36.416
) B 921.330 19.916 79.992 8.208 IR MG+ TEAL 403.970 56.500
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B30 0. 334 1581 R HEfb g RS A AL (OM) 2% (TN) (28 (TP) &8 (TK) Al pH {4
FIFE bR o WA S W R A BT )

SR T S i A (] B SIS R A K R 5 i A AKX B R R 43 i R O BRAR bR L Ak 2E 4 bR AR W) B U 4
o 488 73~ B Jig rb AN () 2 R B B KR RN B AR R H A 38 A g B AR B R 1
27 FE br R FH S8 50 5000 5 AL BE VR HE An ok FHEP AR R AR 1 m X 1 m R 7, 38 o 1H SR A5 BUAR B B8 . A%
K2k H 2 4 00~ 24, i o v B R B2 Bl HE =2 il 95 9 (hitp: //ede. ema. gov. en) T2k, I AR B
1.3 MRAX
1.3.1 it M2k 2D R ROy B2 T A —F I Al i 7 3%, 5B 7 T
AT % AT EREA A FEESEL R EE(C) EEHE(CHCO) MR (R) . Pea{E
R A RUBE B i 56 I it T 5 /e 179 Bl ML AR 5 5 3 5 (B 48 1% 48 b T a8 B 1) de KOy 28, 26 iR
FE TR B 5 | A B BE LIRS S5 DA R de br B 5 BA S5 1 A2 S 5 A8 TR 46 B 00 4 i e 4 58 21 5 5 (B A
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Tab. 2 The classification standard of soil salinization

b AR B LI b gl i R B E% b gl it
HEHR/(dSm ) <<0.243 0.243~<0.486  0.486~<C0.972  0.972~1.458 >1.458
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AR R A ] 4 2 R B S K AR UL SR 3. 3 3 AT, 7E A R, R K B A KA AE
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Tab. 3 Soil moisture content and its coefficient of variation in different soil layers of different grassland types

] 55 R R J5E FE P i
+/em . ; . ; . ;
TS KA/ % A2 5 R T KR/ Y 8 5 AR TS KA/ % 8 5 AR
0~<<5 4.09442.707 Ba 0.661 5.2904£0.046 Aa 0.870 0.83140.419 Bb 0.503
5~<C10 8.14741.563 Aa 0.192 6.4804-0.029 Aa 0.450 2.3954+1.535Bb 0.641
10~<220 8.38312.340Aa 0.283 7.3294-0.322 Aa 0.432 4.487+1.725 Ab 0.384
20~<230 9.50941.973 Aa 0.208 6.05540.025 Ab 0.411 4.651+2.309 Ab 0.497
30~<240 10.073+2.214 Aa 0.220 5.960+£0.023 Ab 0.382 4.6174+2.512 Ab 0.544
40~50 9.890+£3.265 Aa 0.330 6.07140.023 Ab 0.377 4.58542.400 Ab 0.523

AR KRS T8 R OR [ — RSB R + 2R B3 e 0.05 AKCF 122 57 B3 R R/NE 8k R [F] — 1 B R R # 5
EAIF TR 0.05 KF EEREE, TR,

O~<5 em {1 438 5 7K i kg BT W0 Ji > e R Ji > S B R I LA A% T2 A S K a2 Ry ) R >
SRS TR > FE R R L 20 em RO FE 20 om LB )R A R R LR B A R b S KR
P 5 e R S KR B B 2 R (P<K0.05) 578 20 ecm VAR 2, Ff H R4 2 S KBS
TR B R SRR T A K LA B 4 B (P<T0.05) . FE AP ELE A % 2 S KR A R R
P 2 vh SRR B AR SRR

BRAEFELZ LIRS ERE R 4, 256 3FR 1 LR TR B 0 2 5 hR 1, 7E R R bR
0~<C5 cm Fl 20~<230 cm 9 48 T h R BifL A, R4 2 T g L E Ehwifh . 78 LAY B,
20 cm DALMY H 38 T SR Wik, 20~<C30 em A1 40~50 cm B9 + 38 T & E R Wik, 30~<T40 cm
I B R, A A . FERBE AR ,0~30 cm 2 R T EER B, 30 em PLF £
J& T H B AR A o T R R 4% )2 b T AR I A0 R B L At 7 A R D AIG
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Tab. 4 The soil salt content and its coefficient of variation in different soil layers of different grassland types

R WA R 50 e 5
LR fem ﬁﬁiﬁf/ R RM ;ﬁii%%/ 55 R A :%ii%%/ 55 RH
0~<<5 0.802+0.299 Aab 0.373 0.861+0.241 Ba 0.281 0.642+0.159 Cb 0.247
5~<10 1.1354+0.881 Aa 0.776 0.813+0.282Bab 0.347 0.610+0.151 Cb 0.247
10~<C20 1.1554+0.836 Aa 0.724 0.899+0.347 Ba 0.386 0.796+0.206 BCa 0.259
20~<30 0.938+0.444 Aa 0.474 1.2174+0.643ABa 0.529 0.8784+0.388 BCa 0.442
30~<C40 1.2754+1.108 Aa 0.869 1.751+1.631 Aa 0.932 1.0794+0.517 ABa 0.479
40~50 1.304+0.693 Aa 0.531 1.372+0.880 ABa 0.642 1.3814+0.856 Aa 0.620

GEEFR 3IAANLIEEA R, 0~50cm 42 LS EZ RN A B EESFEMRAE R 0~<
20em )2 HIEF RS 30~<<40 em W EIEE B HA B3 2 5 (P<0.05) s ZE R B H JH ,0~<C10 cm
HKEHES TS 30~50 cm B9 HESEhE HA B EE R (P<0.05),
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0~<T5 em By ML B i B 5 R B RN S AT i B R i B 3 25 R (P<<0. 05) , 7 5~<C10 cm
) R ) 4 A R RN B R R ) R A b R B 22 5 (P<<0.05) , AR & 2 HIES R AR
FJFERAIE AR R E 25 . AR E A 45 )2 A b e B R SRR B AR SRR
2.2 tTEARSMEBSSENTELEHHH

% )2 TS KR 0~<C5 cm Ml 10~<C20 em 2 A0 4b , A AT BOE S /3 i 2880, L3 5.
2 B AR AT T AR [A], 0~<5 em J& TH8 BUpR BB A, 5~<T10 em J& TR AL, 10~<730 cm J& T Bk
T PR AR A, 30~50 cm J& T 07 R BB AL 005 BE AR . B RRAE 5~<T10 em BROK, AR,
B 5~<C10 ecm H &K W25 A A A R e K. UL R /R 20~<C30 em R &K F b 45
FEJEZS AR St %2 B K B AR Z 45 R (ke BRI S 1 B 45 e
R MBI R CR A7 20 U R 22 S ALE A R R) AL R, A £ 28 B iR s AR 5
PR, RIS K R Z AR FE R,
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Tab. 5 The normal test and model parameters of soil water and salt contents in each layer

Ei=R FIRWE /em  F R Yedx HEH AR /m A REREC A
0~<5 Exponential 1.90x107* 5.78 X107 0.09 0.01 3.29 N
5~<C10 Linear 1.95x107° 2.69X107° 3.64 0.24 7.25 Log-N

10~<C20 Spherical 3.00X10°* 2.61x107" 0.34 0.02 0.12 N
ek
20~<C30 Spherical 9.70X10° 3.42x10" 0.40 0.05 28.36 Log-N
30~<C40 Gaussian 5.70X10* 4.97X10 " 0.379 0.085 11.47 Log-N
40~50 Gausslan 1.00<10°* 4.48X107" 0.501 0.189 0.22 Log-N
0~<5 Exponential ~ 7.16X107* 2.53X107° 92.64 0.56 28.28 Log-N
5~<10 Gaussian 3.36X10°" 1.35X10°° 6.97 0.58 24.85 N
10~<220 Gaussian 5.80x 10" 3.91x10°° 13.87 0.47 14.83 N
e
20~<730 Gaussian 8.4X107° 8.36 X107 12.80 0.76 10.05 Log-N
30~<C40 Gaussian 9.90Xx10°° 5.05X107" 8.10 0.71 19.60 Log-N
40~50 Gaussian 1.24X107" 5.66<10"" 9.58 0.58 21.91 Log-N

B2 L IES R 5~<T20 cm RIERSAAN, AR NI EOER AR, 0~<5 em ffEHIA
RPEE R R A LR R E TR R, RIEE R 0~<<T20 cm WRE M4 E
WIS /N T 20 ecm K DA 2 U W1 20 em DAPY 4358 5 3 52 R AR RUE B35 00 158 25 S5 BE ML AE IR 3R 5% il
BN, IR SRR 6. 97~92. 64 m Z [A], A AR ME B BOR, f RABRR Y AR O~<<5em 12, KU+
BEHEAERE 0~<5com & H AMICER K THM )2 4565 EREBATHL R 0~<5cm J§ T
LA AN H AR YR T omAR TR, K 0~<T5 om 38 & £ 828 1k 52 45 H v IR R R B ML IR K 1 3t
FAEH R L2 a3 a FE 28 R,

2.3 TEAKSMESEENTEALSHIER

B2 S KRR A B A N E 2 Bk, B 2 a8 78 0~<<5 em + 2 + 38 5 /K B 4R 1) v b
VR, AR AR AR A X O 5 T E U D M X e L DX RO A ) R S Y R R A o M X, LA
W i 5 R AR A0 A o HE 5~<C20 em )2 09 8 KR BE AR AR R VA AR, AR AR 22 BE A P . 7
20~50 cm )2 1 55 K 2 B AR A AS SR AL, AR b i — 2Dk 2% , B K 43 BE S TR AR AL RN TU R O 1) R R
AR A WY I o B AR A R R R R A K A R 22 /N TR E R EEK AR TR E Y A TA] AR SR AL 5
TERZE
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Fig. 2 The spatial distribution of soil water content in each layer
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Fig. 3 The spatial distribution of soil salt content in each layer
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2.4 TEAKSEHSAENEIIERSN

241 E£HA2EERWEEZSN  TEISIKERICRDHWME 4 Pros, TR 708 b B —HE 7 il
550 THE R A LR R T A% R PR 3O R ) i R K B R Y 88. 9000 A ML Y B A K
TR A 91, 4100 FIAS S 358 5 i+ EK 73 & B2 WA Y 89. 6804, o LUAK, ml UM R X + Kk 7p &5
AP IR N

o < T < =
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Fig. 4 The redundancy analysis of soil salt content at different soil depths
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Fig. 5 The redundancy analysis of soil water content at different soil depths
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Spatial Variation Characteristics and Influencing Factors
of Soil Moisture and Salinity in Different Grassland Subtypes of Xilingol
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Abstract: Using methods such as descriptive statistical analysis, geostatistics, and redundancy analysis, this paper
explored the changes in soil moisture and salinity content, spatial variability, and influencing factors in the meadow steppe,
typical steppe, and desert steppe of Xilingol at depths of 0 to 50 cm. The research findings are as follows. (1) Soil
moisture content in the 0 to <5 cm layer is ranked as typical steppe = meadow steppe > desert steppe, while for the other
soil layers, the meadow steppe has the highest moisture content and the desert steppe has the lowest. (2) In the soil layers
below 30 cm, all three grassland types exhibit severe salinization levels, while in the layers above 30 cm, the grasslands are
generally at moderate to severe salinization levels. Overall, the salinization of the desert steppe is lower than that of the
other two types of grasslands. (3) The soil moisture content shows strong variability in all layers except for the 20 to <<30
cm layer, which has moderate variability; the soil salinity exhibits strong variability in all depths except for the surface layer
(0 to <5 cm), which has moderate variability. (4) High—value spots of soil moisture content show significant variability in
the 0 to <<20 cm layer, while they tend to stabilize in the 20 to 50 cm layer. Soil salinity exhibits noticeable changes in the 0
to <5 cm layer, decreases from 5 to <C20 cm, and shows a trend of local increases with increasing soil depth below 20 cm.
(5) The soil moisture content in each grassland subtype is positively correlated with total nitrogen and negatively correlated
with the Simpson index. Soil salinity is positively correlated with soil moisture content, with desert steppe showing the
lowest moisture content across all layers. Soil pH is the main factor influencing soil salinity in meadow and typical steppes,
while total phosphorus is the primary factor affecting soil moisture content in meadow steppe. In desert steppe, soil
moisture and salinity factors mutually influence each other as major contributing factors.

Key words: moisture and salinity characteristics; spatial distribution; redundancy analysis; influencing factors
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