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Table 1 Maximum mineralization of the ground water in the experimental area

, BT R HCO; Cl- S03~ Ca®* Mg+ K* +Na*
= Sample ) pH
The ion content(g) (gkeg ') (gkg™') (gkg™') (gkg™') (gkg™') (gkg™)
7K Ground water 24.0 0.124 11.4 4.03 0. 805 0.963 6. 65 7.65
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P& RV BE N B% 7 4P MR AR AT 4 38 £ 43 o0 A
4k 2002 AF B A A S Hh BB 5T I VD T AR
A+ A BRI AR . B AP AR EE R (2005 AF
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VR TR T (IR R S 00 P b g R 4028 Ak L B KT L
AFRE , PR e - 8 3k o A6 RSO m AR IE T ) |
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BTl s, AHHE B 47 MR TR IR A7 B VR e b R K b B
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Table 2  Criteria for classification and grading of soil salinization in Xinjiang( % )

cl-/ iR Weh2Eh B Extreme  F2EFERTIIL SNEEINGES LIl H
(28027) Type of salinization light salinization  Light salinization Medium salinization Strong salinization Salt soil
>2.00 FALHAY Chloride <0.15 0.15~0.30 0.30 ~0.50 0.50 ~0. 80 >0. 80
1.00~2.00  BiFRER-SEALHE Sulfate-chloride <0.20 0.20 ~0.30 0.30 ~0.60 0.60 ~1.00 >1.00
0.20 ~1.00 ALY -HiRER A Chloride-sulfate <0.25 0.25 ~0.40 0.40 ~0.70 0.70 ~1.20 >1.20
<0.20 LA Sulfate <0.30 0.30 ~0. 60 0. 60 ~ 1. 00 1.00 ~1.20 >2.00




888 + 1

S

49 #:

2 R0

2.1 TERSTEMELRER

DL 40 A~ WA s - 358550 T O ~ 40 em - HEAE
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Table 3  Descriptive statistics of the salt variables in the soils alongside the Tarim Desert Highway before and after the establishment

of the windbreak forest belt

A5 HE Variables

4 fy

X1 X2 X3 X4 X5 X6 X7 X8 X9
Year B . B » B B » » S, X100 X11 XI12
(gkg™) (gkg™') (gkg™) (gkg™') (gke™') (gkg™) (gkg™) (gkg™) (gkg™")
2002 {H Mean 8.71 10. 42 0.01 0.15 4.06 2.41 0.39 0. 40 3.00 38.49 2.11 3.6l
BRRECV 0. 04 2.33 1.26 0.31 2.29 2.59 1.40 2.73 2.51 0.76 0.82 0.57
2009 Y Mean 8. 69 40.97 0. 02 0.10  17.25 7.94 0.99 1.25  11.70 167 1.51 3.15
BRRFCV 0.05 1.54 1.28 0.41 1.72 1.55 0.98 1.58 1.64  1.38 0.97 0.86

X1 H pH, X2 M EE, X3 S €03~ , X4 K HCOy ,X5 24 €1~ ,X6 2k S03~ ,X7 4 Ca?* ,X8 H Mg?* ,X9 y Na* +K*,X10 N Cl~ +
S0%~/C0%3~ + HCOy ,X11 4 €1~ /8037 ,X12 H Na* +K*/Ca?* +Mg?* Note: X1 stands for pH; X2 for total salt; X3 for CO3~ ; X4 for HCO; ;
X5 for C1~ ; X6 for SO3~ ; X7 for Ca®* ; X8 for Mg®* ; X9 for Na* +K* ; X10 for CI~ +S03~/CO3~ + HCO5 ; X11 for C1~/S03~ ; X12 for Na* +

K*/Ca®** +Mg**
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FEOY AR e, MR )2 0 ~ 40em H3EER /v 1/
(25077 ) LUfB B -3 5 ARt R AT 43 ISR 43 2, I %o %
RPN IR 4R A HEIURE ) 1T 6 A 7 40 RN B
I, GUTHERRVI(GR5) I ARV BB 3 AR
2R HEER B B E A T R R - S AL B 2
Py Hop b ALY 84. 2% R B A T
TR k119-k423 5 k520-k552 4k, 4k T i b s X
Y RE At M BRIRER - A7 5 15. 8% , EE AT
k440-k520 &b, MR A HARIERE B AV
ON PR ER R U R RE A Eh B AR
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Table 4 Correlation matrix of soil variables in the soils(0 ~40cm) alongside the Tarim Desert Highway before and after the establishment

of the windbreak forest belt

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
X1 -0.397" 0.433"" 0.372" -0.401" -0.099 -0.725"" -0.457** 0.311 -0.511"" 0.022  0.597""
X2 -0.443 0.456*" -0.407""  0.962"" 0.450 " 0.661 " 0.828"" 0.986"" 0.911*" 0.490"" 0.200
X3 -0.118 0.797 -0.175 0.386 " 0.382* -0.031 0.334*  0.492*" 0.288 0.278  0.597""
X4 -0.181 0.247 0.527 -0.406"" -0.152 -0.406"" -0.447"" -0.374* -0.614"" -0.001 0.232
X5 -0.489 0.966 " 0.855 " 0.465 0.189  0.628"* 0.723** 0.975*" 0.899"" 0.625"" 0.239
X6 -0.305 0.890" 0.554 -0.182 0.741 0.312* 0.616"" 0.359* 0.342" -0.275 0. 064
X7 -0.432 0.028 -0.341 -0.512 -0.136 0.325 0. 646 0.564** 0.763"* 0.279 -0.265
X8 -0.226 0.968 ** 0. 805 0. 131 0.904 * 0.911 " -0. 066 0.743 0.786 " 0.114 -0.163
X9 -0.392 0.978 " 0.855 " 0.388 0.989"* 0.789 -0.173 0.950 ** 0.879**  0.566 " 0.308
X10 -0.111 0.034 0.467 0.837" 0.284 -0.411 -0.690 -0.042 0.211 0.477** 0.032
X11 0.677 -0.172 -0.657 -0.232 -0.713 -0.600 -0.386 -0.585 -0.645 -0.157 0.539
X12 -0.441 0.194  0.399 0. 805 0. 436 -0.260 -0.559 0. 060 0.352 0.912* -0.246

T 1) A% AR ZE T J7 A B 57 MR S AT R R e , A7 10 A B MRl il R S5 SR A B . X1 8 pHL X2 g, X3 O €037, X4
b HCO5 ,X5 24 €1~ ,X6 Jy SO3~ ,X7 4 Ca®* ,X8 4 Mg?* ,X9 4 Na* +K* ,X10 24 Cl~ + 803~ /C03~ + HCO; ,XI1 J} C1~ /803~ ,X12 N
Na* +K*/Ca?* +Mg?*, # F£/R0.05 KTP L E, #« FRTE0.01 KF LB Notes:1) The data below the diagonal line are those extracted
from the soil samples collected before the establishment of the windbreak forest belts, where the data above the diagonal lines of data those extracted from
the soil samples collected after the establishment of the windbreak forest belts. X1 stands for pH; X2 for total salt; X3 for CO3~ ; X4 for HCO; ; X5 for
Cl~; X6 for SO3~ ; X7 for Ca®* ; X8 for Mg?* 5 X9 for Na* +K* ; X10 for CI~ +S03~/CO%~ + HCO; ; X11 for C1~/S0%~ ; X12 for Na* +K*/

Ca’* +Mg?*. Symbol * denotes significant difference at 0. 05 level and Symbol s significant difference at 0. 01 level

x5 BEARDRABBIPHRBERFRUD LI REITHE

Table 5 Statistical characteristics of the classification and grading of soil salinization under the windbreak forest belts along the Tarim Desert Highway

FE S Gt Tt Sample points(4)

_—— A S
R Widhwife R PEEERBYE sRERBik .
T ¢ aliigai . ot Lok Medi S 4 Percentage of the
e of salinization
yp xtreme light 1ght edium Strong Salt soil otal samples (% )
salinization salinization salinization salinization
ST Chloride 0 7 16 7 2 84.2
TR E-E B Sulfate-chloride 0 0 6 0 0 15.8
ALY -BRRRER Y Chloride-sulfate 0 0 0 0 0 0
TR FRER A Sulfate 0 0 0 0 0 0
R BB Percentage of the total samples( % ) 0 18.4 57.9 18.4 5.3 100
2.3 BEARDEAREPIPRDIES RN A A IR 53 A A 2 5 D A 8 e R T VA 1Y

SRR A A S DR R IR R Db R A AR A S 3E M T B PR AT T LB 3
AR, MR PR L EEHSRAEER N & MAESTRERRMGE —MREBEH R, P, s i
SEReE s FOKSR M A AR, I RWTER BB oA S AR R B I - R A
KRB B MRUT L 3e2h 7r EEORIE TR FEM R /KIRPR 3R KE L BE MR oK pH K 9 4
IKFERE , NS ) e dh 7> ER N F A h ok REET L
T MK MoK pH MR R 2 ki N T RALLL b2 AS B0 3 R 35 Ak B9 52 0
SRR LU RO RY  FEREIR BEMAERR A FREE R 0 ~40 om RIS SR RAR N RER S T
Wy, T hr 3 b m f A, 28R 80, MR KSR MR oKOT LR R K pH K R AR R
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SOIL SALINIZATION OF THE WINDBREAK FOREST BELTS IRRIGATED WITH
SALINE WATER ALONGSIDE THE TARIM DESERT HIGHWAY

Wang Yongdong' Li Shengyu' Xu Xinwen'" Lei Jiagiang' Jin Xiaojun'??’  Yan Jian> Wang Qiang’
Di Kun® Peng Huiging’
(1 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China)
sraduate University of Chinese Academy of Sciences, Beijing , China
(2 Grad Ui “Cl Acad S B 100049, China)
(3 Tarim Branch, PetroChina Company Limited, Kurle, Xinjiang 841000, China)

Abstract Soil salinization is one of the primary environmental problems, which affects sustainable development of
the windbreak forest belts alongside the Tarim Desert Highway. In order to study soil salinization caused by irrigation with
saline water of the windbreak forest belts along the Highway since their establishment, distribution of soil salts under the
forest belts was investigated. By utilizing the data collected during the soil salt survey before the establishment of the forest
belts, the methods of statistical analysis, correlation analysis and grey relational analysis were adopted in the primary study
of soil salt ions, status quo of soil salinization and its driving force in the 40 monitoring posts distributed alongside the
highway. Results show that after the establishment of the windbreak forest belts, the contents of various salt ions increased
significantly in the soil, with cations showing a decreasing order of Na* + K* >Mg’* > Ca’"in content and anions one of
Cl~ >CO3” >S0;” >HCO; . Soil salinization in the forest belts was dominated by Chloride and Sulfate-chloride, which
accounted for 84.2% and 15.8% , respectively, of the monitoring posts. About 81.6% of the monitoring posts reported
moderate soil salinization. The grey relational analysis reveals that irrigation history is the major driving force of soil salin-
ization in the forest belts and is then followed by mineralization, pH and water table of the ground water.

Key words Tarim Desert Highway; Windbreak forest belts; Saline water irrigation; Soil salinization



