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Abstract: The characteristics of soil salinity in the Ili River Valley, Western Tianshan Mountains, China, were studied based on
correlation analysis and principal component analysis methods. Results of the study indicated that:53. 68% of soil samples from the root
zone soil layer (3-20 ¢cm) were non-salinized,while 18. 38% were slightly salinized,13.97% were moderately salinized,8. 82% were
strongly salinized and 5.51% were saline soils. The types of soil salinization were mainly sulphate saline soils, occupying 68.41% .
Anions were mainly SO,>” and C1~ while cations were mainly Na® and Ca’". Soil salinity showed significantly positive correlation with
the concentration of C1~ and SO, ,indicating that the degree of soil salinity depends on the concentration of C1~ and SO,”” of soil to
a certain extent. The salinity of the surface soil layer (0-3 ¢m) occupied 60. 19% of the salinity of the 0-60 cm soil layer, indicating
that the soil salinity was distributed mainly at the top soil layer. Results of principal component analysis indicated that the salinity,Cl ™,
S0,>” ,Mg’* and Ca’" concentrations could be the characteristic factors for expressing soil salinization in the study area. The
abundance of salinity of the root zone soil layer for different land use types was in the following order; grassland > glebe field > paddy
field > forest land. Under different irrigation conditions, the salinity of the root zone soil layer of farmlands irrigated with groundwater and
surface water was 1. 12 g/kg and 0. 73 g/kg respectively. However, the salinity of the root zone soil layer of farmlands irrigated with

surface water was 0.39 g/kg lower than farmlands irrigated with

groundwater. The abundance of salinity of the root zone soil layer for
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Table 1  The correlation matrix of salinity and ion components of root zone soil layer (n =136)

WH HA w(BHET) w(MHET) w(Cl™) w(C0* ) w(HCO; ™) w(S0,>") w(K*) w(Na*) w(Ca’*) w(Mg®*)
RS 0.977* 0.903" 0.629* 0.837* 0.192 0.124 0.707* 0.586" 0.379" 0.747* 0. 864"
FENa 1. 000 0.900* 0. 566" 0. 845" 0.177 0.084 0.580" 0.536" 0.314" 0.732* 0. 828"
w( S EF) - 1. 000 0.686" 0.952* 0.188 0. 088 0. 608" 0.518" 0.482¢ 0.678" 0. 842"
w( S BT — — 1. 000 0.627* 0.163 0.246 0.486" 0.327" 0.922* 0.595* 0.773*
w(Cl™) — — — 1. 000 0.131 0.076 0.336" 0.416" 0. 486" 0.521* 0.724*
w( CO32 ) — — — — 1. 000 0.211 0. 249 0.222 0. 059 0.266 0.302
w(HCO; ™) — — — — — 1. 000 0.077 0.031 0.236 0.131 0.202
w(S0,%7) — — — — — 1. 000 0.519* 0.223 0.738" 0.716*
w(K*) — — — — — — — 1,000 0.030  0.661°  0.582°
w(Na*) — — — — — — — — 1,000  0.243  0.535"
w(Ca’*) — — — — — — — 1. 000 0.778*
w(Mg?* ) — — — — — — — — 1. 000

T a TR MR REAE0.01 KPR b RamMEREAE 0. 05 /K b 3.

T AW BEE R S (BHTE ) KB
FIEM KL (P <0.01) , #H & R ECH 0.900, 1B 5 73
Hw( BB TF) XRZHEY. 5w BHET) K
R R ECH 0.599, B i 2 IEAH G (P <0.05) . #h 47
Hw(Cl™),w(CO,”" ) ,w(HCO, ) Mw(S0,” ) iy
S Z B4R 0. 845 ,0. 177 ,0. 084 5 0. 580, B £ 4%
Hw(Cl™) Flw(SO,” ) 40 Bl b B3 (P <0.01) 0l
W (P <0.05)EAHXK, #/xR T HEEEE S 5w(Cl)
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5w (K*) ,w(Na®) ,w(Ca™ ) Flw(Mg* ") (9 AHE
ZHARR 0. 536,0.314,0. 732 5 0. 828, A e 4
KSR C RN 0.977, b 1 2 41
K(P<0.01), H 5 5 52 55 1 8] 19 AH OG5 R A
b I3 B 32 TS - ) ) AH G 56 FR SE AR A [
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Table 2 Descriptive statistics of soil salinity and ion components in the study area(n =136) g/kg
T+ ZHE lem niH oy w(Cl™) W(C0;27) w(HCO; ™) 7”(50427) w(K*) w(Na™) w(Ca®*) w(Mg>*)
T /ME 0.10 0. 04 0 0 0.02 0.01 0.01 0.01 0
i KAE 28.10 23.89 0.02 0.02 3.91 1.28 3.47 4.45 0. 67
0-~3 A 5.05 2.68 0.02 0.01 0.97 0.17 0. 44 0. 66 0.13
b i 22 6.97 5.19 0.01 0.01 0.94 0.28 0.74 0. 88 0.15
s 2B % 138 193 50 100 96 164 168 133 115
/M 0.10 0.02 0 0 0.03 0 0.01 0 0
KM 8.70 4.59 0.02 0.01 2.08 0.24 2.22 1.39 0.34
3~20 S 1.37 0. 40 0.01 0.01 0. 47 0.03 0.23 0.18 0. 05
tnifE 22 1.99 0.97 0.01 0.01 0.55 0. 06 0.43 0.30 0.07
AL SR B % 145 243 100 100 117 200 187 167 140
I /IME 0.10 0.01 0 0 0.01 0.01 0.01 0 0
RRMH 6.20 3.65 0.01 0.01 1.19 0.20 1.65 1. 14 0.24
20 ~40 S 1.09 0.36 0.01 0.01 0.37 0.02 0.13 0.17 0. 04
P 2 1.61 0. 86 0.01 0.01 0.34 0.13 0.31 0.29 0. 06
AR5 2B % 148 239 100 100 94 650 238 171 150
T /IME 0.10 0 0 0 0.02 0 0 0 0
i KAE 4. 60 1.97 0.01 0.01 1.18 0.13 2.80 0.85 0.18
40 ~ 60 - ¥ i 0.88 0.20 0.01 0.01 0.31 0.01 0.22 0.12 0.03
b i 2 1.26 0.42 0.01 0.01 0.28 0.02 0.56 0.20 0. 04
s S 2B % 143 210 100 100 90 200 255 167 133
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Table 3 Eigenvectors, eigenvalues and variances proportions of the four principal components

EMS S w(CT) w(COPT) w(HCO; ™) w(S0,°7)  w(K')  w(Na®) w(Ca®) w(Mg*) FHEM  FTik%/%
Z, 0.894  0.781 -0.320 -0.162 0.764 0. 649 0. 467 0.873 0.951 4. 488 49. 861
Z, 0.039  0.229 0. 566 -0.690 -0.194 -0.323 0.583 -0.151 0. 092 1.364 15.153
7, 0.054 0.313 -0.423 0. 470 -0.259 -0.353 0. 490 -0.235 0. 063 0.987 10.970
Z, 0.294  0.368 0. 547 0. 405 -0.216 0.117 -0.224 -0.053 -0.079 0. 805 8.941

CO,*~ i HCO, ~ 47 3 [ S fap 4, 15 HL At 435 A 35 O 1F 1)
Gugef , 1 — 25 10 B 50 — 32 43 BB 4 T M S e 45 T 4
b R SEbR R L EARER T R ARG, 5 €O,
HHCO, ™ 398 ] £ faf AR R T - A i AR AL

B AR AR F B KN R 38 b Xt 45 8 B 43 1Y) BT
BRAR B, N A Bfr ok B, 555 — E o VARG
& 4y, w(Cl7), w(S0,7), w(Ca’") &
w(Mg*™) BS54 — 35 5 B9 A O 2 B4 X1 465
ML T 0.76. FES ZF AT, Na T AT IR L 2
TEAH G, B IH % 32 B 2 AE 5 — 2 o 1 b L
— R T R — R A2 F) Na T 52
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ZE A ARG R TR K A A I ) A A ] L AR A Y R
HT T MR K HR i RS A A iR K R AR iR A
aRHHR , TR Z MR K A BE A SR 22 A A I =S AR A I
S X 48 198 4 3 e 5 5 08 B MU A )L TRt
S REHE PR (R ORISR 4 A4S R 2R B, 4 A
THHE LR SR T A (K 4).
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Table 4 Change of soil salinity and ion components for different land use land cover types g/kg
ﬁz #iﬁ/ A A w(ClT) w(CO* ) w(HCO; ) w(S0,°7) w(K') w(Na') w(Ca’") w(Mg")
B /ME 0.10 0. 02 0 0 0.08 0 0.01 0.01 0
IEPN 8.70 4.59 0.02 0.01 1.98 0.24 2.22 1.39 0.34
L8 26 SEAE 2.50 1.18 0.01 0.01 0. 64 0.05 0.54 0.30 0.09
b ifi 22 3.08 1.63 0.01 0.01 0.65 0.08 0.72 0.43 0.10
A5 S R % 123 138 100 100 102 160 133 143 111
/Ml 0.20 0.01 0 0 0.12 0 0.02 0 0
PN 1.10 0.21 0.01 0.01 0.59 0.01 0.39 0.01 0
s 27 SE 0. 60 0.08 0.01 0.01 0.24 0.01 0.12 0.01 0.03
K 2% 0. 44 0.09 0.01 0.01 0.19 0 0.16 0.01 0.01
A5 5 2R % 73 113 100 100 79 100 133 100 33
i /ME 0.10 0.01 0 0 0.07 0.01 0.01 0.01 0
N 4.00 0.47 0.01 0.01 2.08 0.05 0.68 0. 84 0.17
LS ) 44 RS 1.10 0.21 0.01 0.01 0.71 0.02 0.23 0.22 0. 06
K e 2% 1.46 0.21 0.01 0.01 0.72 0.02 0.29 0.32 0.06
A5 5 B % 133 100 100 100 101 100 132 139 100
B /ME 0.10 0.01 0 0 0.05 0 0.01 0.01 0
R MH 3.30 0.96 0.01 0.01 1.45 0.18 0.41 0.76 0.17
piEgi| 26 SE A 0.90 0.13 0.01 0.01 0.43 0. 04 0.08 0.18 0. 04
o o 22 1.12 0.26 0.01 0.01 0.53 0. 06 0.11 0.27 0.06
75 5 ZH % 124 200 100 100 123 150 138 150 150

M 4 AT LA Y 5O R R LR o M
e M 2.50 glkg, Wk = AR RS R L X AR
T 5 DX 0B Al PO ™ B AR Eh 23 B B B A1
HAR - FI{E R 0. 60 g/kg. J5UIH 78 T bk it s 2 B 55

o, fi b UL BE T R, BELE K A K EEZE R Hh 4 R g
K BT EA R R SRS R S
Sr3h 1,10 1 0.90 g/kg, fit i fE 43 5 4.00 Fil
3.30 g/kg, Bt A4 A L B AR SR L. X 5% X
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Table 5 Change of salinity of ground water and surface water and its ion components in study area g/kg
K R i BUA it H AR w(Cl7) w(CO%7) w(HCO; ™) w(S0,%7)  w(K*) w(Na®) w(Ca®*) w(Mg*)
% /ME 0.20 0.01 0 0 0.01 0.01 0.01 0. 06 0.02
Hh &K 41 e KA 2.70 2.68 0.09 0.08 2.39 0. 09 1. 64 0.52 0.08
S 1.16 0.29 0.01 0.01 0.42 0.02 0.17 0.16 0. 06
% /ME 0.20 0.14 0 0 0.76 0 0.05 0.21 0.16
1R K 25 R MH 21.2 16.2 0.11 0. 06 16. 37 0. 66 5.74 4.74 0.53
SEH 2.56 1.39 0.01 0.02 1. 68 0.01 1. 15 1. 15 0.38
6 WA A WEME T 5 R sy SO T A A b
Table 6 Change of soil salinity and its ion component under different irrigation types g/kg
W AR WiH #HA w(Cl7) w(C€Oy*7) w(HCO; ) w(S0,*7) w(K*) w(Na*) w(Ca’*) w(Mg*)
w/ME 0. 10 0 0 0 0.03 0 0.01 0.01 0
W 25 BARM 400 0. 40 0.01 0.01 2.08 0.05 0.47 0. 84 0.17
S #(H 0.73 0. 06 0 0 0.36 0.02 0.12 0.14 0.03
e /ME 0.10 0.01 0 0 0.08 0 0.01 0.01 0
S 41 BAM 270 0.75 0.01 0 1. 45 0.08 0.28 0.70 0.14
P 112 0.32 0 0 0.37 0.02 0.17 0.19 0.03

th 22 5l A B 5T X 8 3 K 0 4k B OF Y4 L
iR 7K /N 1,40 g/kg, #2367k A 45 32 228 F o i 0 B0
R L L MR K /N o, M SR K P (CLT)
w(S0,”7 ), w(Na® ) Flw(Ca™" ) B L it T 7K /)
1.10,1.26,0.98 1 0.32 g/kg. 3 6 AT LA T, I
HREFNVRWESRA T, DI A e — e 22 5 i |
TRV IME Y 112 g/kg, IRFEAC I 1 07
BIE N 0.73 g/kg; BEHEA T + 14 F 28 71 i
AR /N TR, Hrp  EERHw(CL ),
w(S0,”7 ), w(Na™) Flw(Ca® ) 55 ¥l Lt H HE AR
143 31178 0. 26,0. 01,0. 05 F1 0. 05 g/kg.

T 98 X el R K Ak B R AE AR
TLoaf— g A L G ER S 2
. AR IR K E S, A I )R S i 3
W B A5 DX K B U5 B = 1 1 0 T 2 AN B S

f14, T L CTHE 7K RE B2 31 e T K A2, o Ja) - 38 4 31
. 5 DXRURK BT 1 5 KA Ml 2 A A R B A
Sy 51k AR 0 S R e T AR
PR M 1 R ORI TR A AR A
R R O S R K T K B A P A R i R Bl
h R R

2.7 K[RIHEWA ER O) KR - 2H U AR R

TE A A AR FE W) - by PR 52 A7 1 —
SEM 2R PP 66 A HIBEZ LIRS ST T
HHER (6 H) SEEW (9 A ) HHEEE 2 FRAE K 55
AUR, T LLARRE BRI (3 A A HE (WK 7).

H1 7 n] UL, B 5 XS = A O P S fE Y
AR H AR E B, 05 1. 61 o/kg, LR HEH] S
FRHEII 20 5 05 0. 24 1 0. 44 g/kg. X5 12 + A
AR HE M XA T ARER RS, JE AR F2 Rk 4 1 AN 8 B iy
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B0 R AR R RN R AEE % w(CLT ),
w (80,7 ) ,w(Na™) Filw(Ca™" ) M e BIRAK WA

W N K. NE R RBORE, H W
KT A VR R 0 3k 4 2 (RS S K, A8 S R A ) ok
145% ,129% 1 136% , ) Wt | A~ [7] 34 8% 199 + HE £h 7
TR RN 52 el PR 3R 1 22 RE
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Table 7 Change of soil salinity and its ion component under different irrigation period g/kg

W RS A ERa gl oy

w(Cl™) w(C032_) w(HCO; 7) w(SOf‘)

w(K*) w(Na*) w(Ca®") W(Mgh)

B/ME 0.10  0.06 0 0 0.26 0.01 0. 08 0 0
SN 8.70  5.19 0.07 0.02 5.69 1.32 6.58 3.39 0. 63
o 24 R .37 0.29 0.01 0.01 0.33 0.09 0.23 0.26 0.11
T ofis 22 1.99  0.83 0.01 0.01 0.89 0.23 0.47 0.51 0.17
A5 5t AR % 145 286 100 100 269 256 204 196 155
B/ME 0.06  0.09 0 0.01 0. 09 0.03 0.02 0.03 0.03
iGN ] 6.17  14.02 0.18 0.15 0.98 0.51 1.14 2. 60 1.89
K HE ] 18 ¥ .17 0.20 0.01 0.01 0.31 0.07 0.14 0.23 0.15
F ifis 22 1.51 0.29 0.03 0. 02 0.26 0. 14 0.27 0. 64 0.41
A5 5 AR % 129 145 300 200 84 200 193 278 273
i /ME 0.10  0.05 0 0 0.15 0.01 0. 04 0.03 0.01
RARME 10.30  6.27 0 0.05 3.98 0. 50 4.04 5.50 0.97
3 ¥ 0 1) 24 A 1.61 0.31 0.01 0.01 0.39 0.11 0.28 0.36 0.13
i ofiE 22 2.19  0.82 0.01 0.01 0.24 0.13 0.71 0. 80 0.22
5 S K % 136 265 100 100 62 118 254 222 169

3 4w

a. F% M8 TSR A A3 bR U, B 58 X BB 2
+- 35 68. 41% ¥ 5 B R £k i+, 16. 91% Ky Bt g
HEi L 1L 74 % Ry AR5 1, 2. 94% S SR 5
+. ARG AT R O R ER T . 4 L L
AR BE 4 2% b Ui, 53. 68% #F Hb o AE £ B Ak 13,
18.38% hy %% B 4k Wi Ak, 13.97% Sy v JiE 41 %5 1k,
8.82% JH il ,5. 15% Mk +.

b, T 5B B B A A R R A
KHKFR(P<0.01), B 1L/ KNS & BB Tk
BB o 5w (ClT) Flw (S0, ) 434
EREE(P<0.01) BE(P<0.05)FMHILLR,
BRT R KN FEE Hw(ClT) fMw(S0,” ) A
BB T UL SO,2T M CLT k3, BB T LA Na® Al
Ca’ BFHE. HHZ (0 ~3 em) + HELh 43 7 3 H 4
B 3 ~20,20 ~40 140 ~60 cm 1 )27 3. 68,3. 96
4. 171 glkg, R EIR B N F RECKF,
25 LR R HEER O B 45 B T 4 B 2 [R) AR S Pk
Ko F R b 45 R OR B, R Jr, w(Cl),
w(S0,77 ), w(Mg™™ ) Flw(Ca®" ) W] 1y B A2 I 37 5k
- 3R AR B A R AE R T

c. A LA BT B2 3R 70
o BRAR YR O 5P R MR b, S 4
YRR 5 gk A FE AR AR ). o A T A gk 4y

EEER 1,12 g/kg, WAL W LR 5 B R
0.73 g/kg, BIVAEHEA B J2 1 HE 26 73 LE I 9 A< T /)N
0.39 g/kg. WHER Hw(Cl™ ), w(SO,”>" ), w(Na™)
Flw(Ca* ) H - #E 4 11 4 43 %1/ 0.26,0.01,0. 05
F1°0.05 g/kg. A [ L3I B I 4 26 0 M g BAIRAK
DA AERE RS e 1) BRRE ).
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