B BT I (X R U7 SN A0 AR B R FL Bl Pk
K S BRI

BB pRilgE A RS sk st
(L H IR B T 5 A 25 5 MR 7 T4 A A5 S e A o N s s, I8 K5E 830011)
C 2 T8l A 25 5 MR 72 BT R0 5 /K ST R 06l i SRR 1 7K 843300
(3 JiE IR A i 34 ML T/ESS, #riffi /K 841507)

OB TS AR I HOK A KT AR AR N AR (3 MR 1 AMRIED 5L
Pobkith KR A ARAE, SR X EAREG S B AN, BT T R A 2R PRI P A R R 4 bk
HufIEEmE, MR A K AR E BN . BN (D BRCKE BN, TR
R R, HRKIEZRLL 0.5 ma™ () N, R /AKERAGE STk, FIRERZET T KRR
W, EREEZETTH T OKIERENR, SR, BT BT AR P TR T im Bl k. (2)
BT K 75 AR I A R E S 3R R VR FE AR 80 om,  EE/KOW L KM HNA B LT A E, AR H
Bl AR 2 A B M SRR R SOK 4, PET MRty IS KR B E R TR (p<0.01) o (3) 47 5250
m? hm2 a™ {4 I ERE. 7 000 m® hm2 ™ (9 SR FERERE, i 0~60 cm 93 EE /0 Ab TR ADIR A, AL FIK
FE O ER TR s I P bk 20 4 W 1 TR FH (p<0.01), AR FHK) 2 5 ~3 % bk 358 250y 2 A FH
s BPIE L MRHE L D AR B AR 1, BRI 2 YRR )E IR R 3 A AR H iy 79.3%. 77.1%. 80.6%.
88.4%. (4) JEIIARMuIE IEA KR, R M, R R KRR A AN [ A 9 5 b b 39k 6
ERMEBEREK, 150 cm HAAN, SKREMREL S HEERE, SRKRMAOARBIELS HREBK.
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R 105 °C, FHFEKE 35.9 mm, FAAE 2588 mm, ZRALFIARKRAME, WM
8.2 d, WIbEH™E. T EAN T ZERR, T XM T KAEE TRz 8~
12 m, BRFEIXAESHITSRELL.

WFFEIX 0~100 cm [+ 2 LRSS ERUCA: 25k 129gkg™; 3R 243 mS em™;
pH (1:5) 7.8; HHUR 13.7g kg™t 4% 0.85gkg™: 4% 0.61gkg™: 44 16.8gkg™: ik
A 111.1mgkg™: A% 5.4 mg kg™: AR 308.5 mg kg

® 1 WX ERRREKE 6~8 HF LR I
Table 1 Annual precipitation and temperatures in June, July and August in the study area

4y Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

/KA Annual
precipitation(mm) 12.3 59.8 59.5 24.6 64.6 17.2 235 18.7 18.2 434
6~8 A Tl

Mean temperate of Jun to

Aug(C) 24.9 25.8 25.9 253 25.2 26.5 25.9 25.7 26.0 26.6

4y Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

EREKE Annual
precipitation(mm) 40.1 28.9 34 185 31.2 285 42 425 453 50.5
6~8 A T-iR%

Mean temperate of Jun to

Aug(C) 26.9 26.3 27.0 275 26.2 26.7 26.4 26.7 26.9 27.0

WFFEIX MR AR OB BRI I 7K o R 7K XCRT 73 gt s 7K DRI L 38 1 X BA R 4
JFKIX , AEUK X L R K S R s A 27 mS em ™. HFREX J LT LRI ANG, H R
IKTF R . BAR 2 HH 5 SR e 7K O A G B K FE RS K, ABAEFIK. Rk, %
FYEAEREM T 40K, AFARFIIF R K AT 3R IR AR, it 7T X 1S
TRy MR KK LR 2.

2 WRKKFE R
Table 2 Water quality of groundwater

SR SR E WAL
AL Total Total Mineralized COs# HCO; CI° SO Ca* Mg* K' Na*
PH
Well position alkalinity ~ hardness degree
(mmol LY (mmol LY (gL
b4 LA H
Sand-loamy 8.19 36.10 7.16 17.04 0.00 050 803 207 019 032 0.08 551
cotton field
WM Sandy
2.92 6.40 6.70 194 0.00 0.18 0.76 0.29 0.04 0.05 0.03 0.54
cotton field
A5 H Clayey
2.83 7.49 6.56 2.26 0.00 0.17 0.45 0.84 0.04 0.07 0.03 0.57
cotton field
Fi R
3.18 5.94 6.42 1.59 0.00 0.19 0.39 0.46 0.05 0.05 0.03 0.40

Clayey orchard

1.2 R FE
1.2.1 M R/AKAESE I VRGN AEIL T A RSN ETERAT 11 ARG, 5% H 3T
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R KA BT A I, S A RO T AR R KR (AR L AERR AR
1.22 FEATE  EFFFIXOEICRARRNER 4 MR H: 3 Sig AT —IURE, F v seiatt
o D9 TR/ HIRALE | b AR IS B IR, X IEHIRE SR LR ESR: R AR
M AES, HAREKSIEAHR: RKEBP AR Bia L 3.
#3 RHBEHEBF AL
Table 3 Information of farmlands and their shelterbelts

HECREEBEBERIZ B Mg ol

AR FH I %ok S8 1) B 7 A 3 35 o By 47 Mobk 1%
A<M Farmland Irrigation system Irrigation of
Corresponding woodland Soil texture Forest age (a)
(m®hm?a?) shelterbelt
b3 4 H5 1 Sand-loamy WO HE - 4 bt TP+
cotton field Sand-loamy shelterbelt Sandy loam 5250 3~5 FEANE 12
b 47 Sandy cotton iU DAy S
field Sandy shelterbelt W+ Sand 5250 3~5 FAHE 8
ZiEHMEH Clayey - Bidrpkh 1
cotton field Clayey shelterbelt 1 #i+ Clay 5250 3~5 FAHE 11
Zi+ 55 Clayey orchard Fi LB AR Hh 2
Clayey shelterbelt 2 Fhit Clay 7000 3~5 FAHE 15

1.2.3 B ARHL R B A X SR P R FH A 38 BRI il K (GRZKD, A
KB EROR, 2 i Sk R 48, TEA B N EAR 12 mm, RN 5250 m®
hm?2at, Bd (FED @, VR 7000 m® hm? at. R MR, 4 K
FHVBE RN [B) — B0 A HH R FLRHP MRt A R B [ 46 P T~ 2000 £ 7 H 13 HZE 15 H (EJa
% 8~10 X)), FIFEH 7 ANEE.

1.3 IR/ E L

TR HEEESKE AR Fox, BHElle, HIEE/KER=s (HIgfR E-
TETHRE) /THE TR EX00%, T3y RN R RS0 =5, BT, %R 1
: 5 B KEIREE, ] DDS.307A HLSRAUMIE .

HeF 4i it Origin 7.0, Excel 2003. SPSS 13.0 #4174 A .

2 SR

2.1 M T /KHERZALASE

7E 2008 -~2010 4F[a], @@L 4 CAEZSH AR KRR, s drh RKA R,
WE 1 Frs. WEIFATCLEH, BEX AR KEREA TR, B2 KR BER,
AR R OKHEYREGE, ROFEREMEZR T o R RV, FEAEHEME T N KSR Bk, B
IKATZE g 1 m L b 3 5 25 A B s 24 B R 2 b BT i % 7 SR s 4 A P T R A DA W
BB KA BEREIEZE T AR, FEMEZE T AN AR RE T - R OKAZ AT AEZE 1.7 m DL B SR
—

TR 2 T AR RYE, WD TR BR T ARIEWRERKE, WA B
TR KA T, ER, B 1 F L, Ak BINE 2 2009 4R 2008 4E [k
AT EREE I T M, 2 4E P93 R KR L 0.5 ma™ (3 T 4. 25 I NIX 5 KA
HE K EER A O¢ . BEAE T /KBEBRBOHE, BT e 7 A 7 T AR RE R = sk, (H R
WL N KR S B AR AR, R N K U T8 B o, T R
ROLTERT L R 7KAT RN 38 Oz X I 7K AL FR S T % .
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Fig.1 Interannual variation of groundwater table in farmlands of the irrigation zone

2.2 RHESHBF 3R E K RE

Xf 3 Pk AN — PR [ EREE 8 d JaBEAT HIEHURE, 70 BT R LB 4 bk 3585 K
R AitEol, Wk 2. & 4 Fos.

Soil moisure (%) Soil moisture (%) Soil mlOE\StuiE(%) Soil moisture (%)
TS KRR TS RER A ARER 4 Sk %
0 10 20 0 10 20 0 10 20 0 10 20
o~z20 |} — F [k -
% 20~40
;-
D 40~60
c .k -  k
s [ —
h 60~80
(cm) |'I
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VE: RIEH 3 AR A AR Sk R, #EZK B — X Note: There is consistent irrigation system in three cotton

fields
B 2 H LIRS A
Fig. 2 Soil moisture distribution in farmlands



F 4 REP KA
Table 4 Soil moisture distribution in farmland shelterbelts (%)

R Tib g+ phtth RN Bk 1 Lk 2
Depth(cm) Sand-loamy shelterbelt Sandy shelterbelt Clayey shelterbelt 1 Clayey shelterbelt 2
0~20 3.4340.65 4.03+.22 10.0149.38 9.56+1.08
20~40 5.6240.42 491421 14.5242.45 11.53+.05
40~60 5.02+41.28 11.254.57 19.5040.72 16.2242.30
60~80 6.93+1.09 3.51+.51 20.2940.86 17.7842.37
80~100 10.2042.37 9.3240.86 19.6140.92 16.1742.54
100~120 13.7742.34 12.0723.51 18.37+.23 17.87+.15
120~150 14.0642.27 20.8323.21 19.23+.73 16.4342.19

M 2 B ACH LK RAE, SR SR NRE, 20~40 cm LESKEMR. REL
BEKERBAR, FTERTRELEEAN LK ERZ, £S5 RIS, 20~
40 cm LESKEML, EEHTMARRELZFHEE S KE, 2 90%MIREE A E
0~40 cm L2, WA Z) 10%MRES 0T 40 cm BUR . LFERER N 7 H d 4],
IEEAEYE KR, ZE8E A, Mth 3K FAER I BEOa R, IR A KD,
THOKW AN AT R R R ECR . W GO, YRR A& 5 A a3 03 n
TR, MEBR AR R K R RN, MITTESR 4 FpR DA BAE TR AL AR 1 3
K EAE K o

HRAE HRS OF) LARHL 88K 2 AR R, AR K 7 25 8] Sl M /. H
TR N S IRHE, ZORTCIRZBIE, S ACH N T EF a6 b 3R 5 () 38 Jn 338
FKE TR, BTAE. B R N E B AKRS R EKL7.2%. 29.4%. AT, %
LR INHEE 22 58 HGHRR FHO~60 em L A 5 [l 0~80 cmif) = JZ A2 kb /K VE Y, TG HEXT HL R 7K () b
SBEIJLTAE, MHRNEIEE DM B AN R KR . &R0 ~80 cmi) 118 &7k 2
B RAR TR AR (p<0.01) o AHPMH HIZK A HMEF A KRIE: BFKSEE L
K, st IEEKEREENIRATRMEKE, BKEERKERE B3 1 5K
(122 A9, EF T X AR R K 36 mm, A H 74P bR K M — SRR R BE R R k. i
Hr K S0 BRS RV6 B R R SR AR A IR i A 10, I, S KR I 2 1A S R
TEAESZREVE PR I _E 3055 Jo R AR 2R 20 A0 (0 5 SR PR S T SRR ST AR R B Ak
AR B R AR AR KB B, RIK Bk DU S I AN 2R O, RIBKTHAE
KFAE . N TR, JCH IR FEL 2 2 A TRARAE A Be AR G b 7 > b 1 A= ) S 25
SRR B ) L e R 3K oy R 2 R Bh &P o &R, SEESIIA TSR R
D31 R4 LB, #RHIN60~100 emt 2+ &K KB,  H7E 5B Fe B4 Ak 55 9 9
2, FERHTREDFARARRBOKEEEERLG, XgeSMARmMEA S, BRH
AR BRI ZR, 15 BTy A 2R BT 78 AR ] A 4 B A 4 0 ) LWk ) 338K 7
GBS g R — 8, B PR A RE X IR S /KR R TR R A X . [RItk, AR
TR, AR /K B 2 %A R AL, 35 W S A R B PR 3K 23 BT 7
— . WIELARHL, AP ARHL, B ARHLLS B AR 253 7 7£40~60. 60~80. 80~120.
120~150 cmiRAL A — N SRR RARK L2 . AR AR B A RZI A HKER, RE\ 115
RO R KRSy, B AR, KKk R, i K s s,
HEMIBE A LSRN N /KAL) H 235 FEAK, B IR SmMes 202 TIR RN R. Bk, *f
A H B AKX — 283l L& Kbkt Py H 388K B =, bR /KA 882 B
R IR E KT, REPFHRRA BRI AL, ERCEEIESR . RIEVIB 24
AT, T E AT LA, FAL. AR R K R . 25 EJohnstonZ5 ) Ay
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THVE BRI 7K Rk, (B2 RE B SRS R, N2 AT Bl R A s
2.3 R HE5H vk 3% 5 7 A AR

X 3 Pk AN — PR [ 7 REBE 8 d JE kAT L IRIURE, M A R L4 bk e 2 4 o3 A1
Wik, i 3. % 5 .

il s - . Soil sal > -1 S S _
Soil fi]Fifé cm-1) Soil Sa%t(mS/cm) Soi i;fiir?}cm ) Soil Saa}(?S cm—1)
HeEh gy ERTTION HEEL S b4y
0 0.5 1 1.5 0.5 1 1.5 .0 0.5 1.0 1.5 0 0.5 1

0~20 |_<
. 20~40 |_|
I
D 40~60 |—¢
e
h  60~80 |_<
(cm)
80~100 P |_.
100~120 |-| |_| |_|

|
B

I
I

LD

Whig A H b LA H FiLtmH R R
Sand-loamy cotton field Sandy cotton field Clayey cotton field Clayey orchard
Bl 3 RIS

Fig. 3 Soil salt distribution in farmlands

®5  AHPT M T A

Table 5 Soil salt distribution in farmland shelterbelts (mS cm™)

.5

IR b1 - bhth fib LAkt Fbakh 1 FibAksh 2
Depth (cm) Sand-loamy shelterbelt Sandy shelterbelt Clayey shelterbelt 1 Clayey shelterbelt 2
0~20 2.0740.17 1.02+1.22 3.2940.38 5.3140.38
20~40 1.3440.17 0.690.18 2.2840.25 2.4630.12
40~60 1.50+1.28 0.800.12 2.5440.18 2.3940.27
60~80 1.1940.19 0.4530.05 2.4310.34 2.3410.16
80~100 1.1940.18 0.7720.24 2.3940.15 2.0140.32
100~120 1.8440.18 0.7320.15 2.5740.30 2.1540.19
120~150 1.5140.32 1.2240.33 2.3040.53 2.0010.19

WK E MR AR R A — @2 BT HE DI T B R E R, A
KIS R S RGT o 2h 5> 2R . FEHTREATIC I, X e b i 2 IR
2, B R T AEMAREER . BbR g, O TEA I DR, R IR,
F B BT 20054 7E SR -V A SR T B i, RIEER AR AR IR T R

MR ZRERIER, B BET /KT SO B M2 18 AR RAE T iRIE RS, B LATERS
H 20~40 cm 5 40~60 cm R AR RFEE IR, /K NS R E 2w AN X
TR RE, (HAERMIE LM 60~80 cm. £ 4 H 80~100 cm )2 H 540 FR SR A 1A
AR, AT LAHEN 40~60 cm 22 B BECRRAEX, B, B T RD AR, SRR HAAS
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H 60 cm DL R LI ER A E RN, AT B —IRAEBH 1 W oK o S Ak FE R v o L8 52
Mo 8 P AN i 80 em.

M 3 AT LLE H, bR EAR . RPEAR . B S 2 SR R i R AR YN 40,
80. 40. 20 cm ¥#, W WLIEHESAE RS AR G Sh A i i KT 3 LA, XA 2 M T
TR . SRR G BIR S @ E 0, R A R S 22 Rk R B K, T
TR EFARE.

5 AR VE W S 12236 A2 VR ) 7K 43 A8 3 55 SR DA S 3 ) 26 0 AR AR R 2 ISR IR e b Bk
Cl, 784 RiHE I 5250 m® hm'? a™ (FERE A4 F T H6E 7 000 m® hm® a™ (i e 40 4
T, MHFEERRESALE 0~40 cm. R lH T ER RE /S ATE 20~100 cm, % LJEE &
BYAE, YRR R TG R o AT HE T R A H 3K A AT A
HEMRE, WEREAREHTAE, m5Ean TR,

M3 5 LRI IR 483k A i, RERE MM EBITRIA: Fi ki 2> 2 Fhkth 1
> b A3 AR > P bR . AR 2 E B Ay i b A AR 5 b AR Ry 61.1%. 80.8%,
AR 1 ER Sy RO AR 5D KRS 37.1%. 69.0%. R RESE BTN E S R K
GrIE B TT A E LA BARAAR R K5 17K 73 28 R SR ZURR FE A — BT BT AN B M Mt
BT EAR,

Wit 5 5B 3 whA 5B Ry s R kT LA, BT = 8T, Ml
SRR TARE (p<0.0D). Hrr, B 7RMIE-LARHAL, FAMBT Ak A 1) 38 5 4 35k
H 2 f5~3 f5. R &RHSH Y9k py 280 AT LU, whagbpktth . b LbkHh . ZhAk
M1, RGLARHE 2 9 120 em bk RAR L SRR AR H 730l R 47.7%. 61.8%. 69.6%.
67.3%. Zb-bARHh 2. FEAKHL 1. WPSELARHL . B ARH A KR e SRR R )
515 88.4%. 80.6%-. 79.3%. 77.1%. A% HFEMEIEFE A —3 020 BoK N A it AR5 AN
TR, R T HIERE RS TR HERUR R RER SR RS A 1ER,
INigE 7R T A SR 3R R AR R NORHGHEEFEHE . HLAZHESR DA R 78 Hh
RS AT HERS . IO K S BE T AR e 2 L3RR ER 4y, R AR LIS
AN FEAEL KAy, BRI, BORAR R R SR B4 9 — OIS HE, B G B Ak
() L LA .

2.4 RHERGTF MR EKR G T KERRIRR

F AR g 433 b 2520 AR B 2Rt H R /K /M S B AT BRI 45 5. Bk
IKFE KRR BRI, WS X 3R E AR Eh g A (52 1R, i ART 7243 H B BRI R ik
HRMIEERA AR, 45 mP, 5 miP 6 mif0, #5722 22 Hh R /K B0 R A
BRI KRR, MR KIEEE AT, KA #h 4 KR )2 T3 (1 36 20 0 ey i Hh R /K 1B AT N
TIERE . AU T KERRIE N B EAH 1<F TobkHh 2<Bb Tbkkh <wbige -4k
e (R D, MR 6 FRILIEH, By PR, 150 cm Tk 38 KK,
R ZKIRRERVR, 150 em AR IS KRR, THEAR I P 0 I B K S R KR Y
XA, R*=-05072. A[fEs TN ET/NTREUL, H R KRR 782 1% X g
FEAKP MRV, N KSAEIR I R 28 KT EAT . BRI ARH F K B, 150
cm LR EIEA ARG, MR KIEIRERYR, 150 em AR b R R

%6 RHP AR LK S 2 B T K VR AR 1k

Table 6 Variation of soil water and salt with change in groundwater table in farmlands shelterbelts

0~150 cm AR P2 3 KR 0~150 cm A~ -3 H R KA

Average water content of soil 0~150 Average salinity of soil 0~150  Groundwater table

EELN

Index
cm (%) cm (mS cm?) (m)

WhHE I 8.43 1.52 5.90



Sand-loamy shelterbelt

LRy S
Sandy shelterbelt 9.42 0.74 5.00
Mt 1
Clayey shelterbelt 1 17.36 2.58 3.10
Rt 2
Clayey shelterbelt 2 15.08 2.78 4.10

34 B

1) 20084 ~20104F, WEF K 75 420 /K HVR LL0.5 m a (R 5 1 [, iR K HER SR 2y
PEARA, HARREMEZETIARLG, BT B TSP N T 1 mBL

2) FH T h K AR PN A FH R E T T 38 I 2 e VR B AN R 3 80 em, i FE VBB i) B AR A T
JIRABT AR R T K5y, T B bk BPbAkHh . BB ARHLL S B AR 2755
fE40~60. 60~80. 80~120. 120~150 cm AbAH — & KEBRIKHKLE.

3) 2485 250 m® hm? a KB FHRERE . 7 000 m® hm® a™ ) S e EE, A4 FIO~40 cm.
R E0~60 cmff) LI L b TARERES, HAUA S| TR M EL TR . Bidr pkth 5 70 3
RAH 215 ~3MG . MR LRS- R RAE A . WM R ARH . WD AR H . R AR,
B ARH 2 R 2 g R R AR H579.3%. 77.1%. 80.6%- 88.4%.

4) bR K BEVR AN [E] 2 A% B 3 bRt 3K 3 22 S — AN B R &K . 150 emif) k&
IKE R & R E R, SRR S 2 2 k.
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Impact of changes of irrigation pattern on salt-water dynamics of soils in farmland
and its shelterbelt in the irrigated zone in the lower reaches of Tarim River
Zhao Xinfeng® Xu Hailiang'? Yan Jiangping® Zhang Peng*

(1 Key Laboratory of Oasis Ecology and Desert Environment of Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumqi 830011, China)
(2 Water Balancing Test Station of Chinese Academy of Sciences, Aral, Xinjiang 843300, China)
(3 34 Group, Second Division of Forest Workstation in Korla, Xinjiang 841507, China)

Abstract After comparative analysis of the distribution characteristics of soil water and salt in farmlands
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( 3 cotton fields and 1 orchard) and their shelterbelts in drip irrigation prevailing Kalamiji Oasis in the lower
reaches of Tarim River, Northwest China through comparative tests and field monitoring, effects of the current
drip irrigation pattern on farmlands within forest networks and their shelterbelts and main factors affecting
salt-water dynamics in the soil within the forest network were studied and analyzed with the following conclusions
obtained. (1) In Kalamiji oasis, the groundwater table in the fields lowers at a rate of 0.5 m a* as a result of
popularization of drip irrigation and varies seasonally; it is relatively shallow in non-irrigation season and
relatively deep in irrigation season; and over 1 m deeper in the latter than in the former. (2) As the impact of drip
irrigation on soil never goes deeper than 80 cm, the irrigation supplies little water, almost nil, to groundwater,
while the roots of farmland shelterbelt have to go deep into the soil to absorb water, thus leading to significantly
lower soil water content in the shelterbelt than in farmland (p<0.01). (3) The current irrigation rate, 5 250 m* hm?
a in the cotton field and 7 000 m®* hm? a™ in the orchard are adequate to keep the soil (0~60 cm) low in
salinity and basically satisfying the requirements of farmland desalination; but, in shelterbelt land soil salinity is
obviously higher or 2~3 times higher than in farmland (p<0.01); surface accumulation of soil salts is apparent; as
a result, the conductivity is 79.3%, 77.1%, 80.6% and 88.4% higher in loamy forest land, sandy forest land, clayey
forest land 1 and clayey forest land 2 than in farmlands, respectively. (4) Comparison in soil water and salt
contents between shelterbelt lands shows that the difference in depth of the groundwater table is the main factor
for difference in soil water and salt content and consequently, forest lands, high in water content, are high in
salinity, and vice versa in the 0~150 c¢m soil layer.
Key words Tarim River irrigated zone; Farmland; Shelterbelt; Soil water-salt dynamics; Sustainable use
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