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Fig.l1 Water-saving irrigation area in Xinjiang"*

1.2 KHEBENERBY

oIE E N R 5 N NS X O VA 1
BTEENZE S MAESKE. REOEH
K48 M 2000 4E 8 12 535 m?/hm? F [ &= 2020 4 Y
8 205 m®/hm?, H: o 3 58 /N 7= 78 7 500~9 000
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Table 1 Comparison of main crop yields in Xinjiang in

2000 and 2020 kg/hm?*
FIRIX .
! =i 25t
(7] Autonomous . o
. Corps Total Xinjiang
Crops region
2000 2020 2000 2020 2000 2020
N -
4836.77 5486.19 491554 7098.17 4848.22 5674.89
Wheat

l\]/ij:e 7797.62 8833.36 7543.37 11987.24 7779.80 9177.11
1

ﬁ’k 1481.64 2062.83 1689.47 2394.10 1541.62 2148.31
Cotton
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1) 9N ] i . 1964— 1987 4F , A1 T ML R
JKHRIR AR T [ 0.35~0.52 m* 5 1987 — 2004 4F , 4
T R K M B4R R % 0.38~0.63 m'®!, Hirp
1995 4F ¥ 29 iy {07 7 42 945 7K 20 I 1~3 m'™®7 5 1998 —
2007 4F, 148 [ 1 150 [41 %5 4F F f% 0.07~0.35 m'**/;
1995—2015 45, 30 4l 37 2 ] V25 B 4 - 45 F 1% 0.74
m-®1;1997—2006 4 , 147 HI 25 4L A5 /IN , 148 W 45 4FF-
R % 0.13 m, 150 [ &3 4F - 2 F f% 0.53 m'#- %7
2007 — 2014 4F 147 B4 4-F- ¥ F % 1.46 m, 148
AR 1.58 m ;2008 — 2018 4E vb v LA 4E T
[ 0.55~2.84 m"*%';2015— 2018 4F 147 B4R F- 44
7+ 0.35 m, 148 FHAE AL #5 /N5 2016 — 2020 4F A7 0] -
T H R K T (—3~—2 m) ; B4 L g i
Pk T (—4~—3m), MR E T (>5m);
PR B EL B R R (>5m) s B 75 i LLZE 18 RN
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AR AR T B HB 4 b X AT B/ T 5 2008—2016 4F
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AR, AR A IX MR KB R 3~6 m'¥51962—1980
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2001—2014 4F , 4 [X b 7K B3 R R [ [ 24
0.94 m“%'; {2 2009—2017 4E T i E A< X M T 7Kk 2 7%
FHE 29 3.75 m™*, M Ok - 1953 — 1962 4E Pk
T3 1962— 1980 4F- &b TP Bir Bt , 4% DX H T K MR AR
FETE 1~2 m, (HAEAR XA R B 5 1980— 2010 4E 4R X
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3)VWEATHLIX o N [F)E X AR A — o 25 57, Horpg
FH55 R E X 1980— 1989 4F- M /K MRy 4 m 7247,
1990—1993 4K 7 m 247, 1998 4F 24 11 m A 47,
2012 4F A 15 m 24712 WE AT #1 1X 1990 — 2018 4F 4%
HRE 5.7 m MR 5.3 m A2 Ay PHHER A 9.1 m 3 N ==
9.7 m AT, A RBARFREAE 6.5 m Ze Ay, db i 4.8 m
SN ZE 4.9 m ZE A5 IR I8 TR I 1993 — 2011 4F
TR SRS, B4E29 0.18 m, 2005 4F R PR IR E
2005 4F J , IF R L8 N, 2006 —2010 4F R4 T
F%#50.165 m, 2011 —2012 4 # N K HL IR BE AT [\ Tt
2013—2017 4EEH4E F £ 0.3 m'*), &4k 1 ,1990—
2018 A, W& A1 g 7% AT 3t 3 v Ui S22 0 SR AU T
S, e BRI L TR TR A
A S IR g B K MR TR S AR AT A IR IR I
B 2010 4F A /K FEIR 2248 BEAIG , 2011 — 2012 4F K HE TR
&A1 7, 2013 — 2018 4F P A1

A ZE R, 1994—2003 4F 14 5 M T k4
TR R, 44F R 0.25~0.38 m*47 ;2003 —
2010 4EFE4E T [ 1.03~2.57 m“547; 2012— 2015 4F
T R R 2 B, BEAE SR 2 R A E) 2.16 mM
2015—20174F , A Bif Bl 7}, 4:4F EFF2451.37 m™,

5) HoAh X . R T3 B — SOk H B R 58
ORGSR KA R AR A T I R BB
SLGEIT, A seh AR AR Z55 TT A X 1997 — 2013 4F
R ETbag, 3t ETH46.85 m! ST M HE I IR 56
i, N KRR A 2012 4EFF R VE T Y 2.5 m b T
2013 4E 11 3.0 m & 47 , 2015—2016 4F & ik 5.0~6.0
m! 45 BT 1988— 2003 4F b T /K HIL I 52 R 4F T [
FAH, BHAEFY T 0.418 m'™) s ik 7 b [X 1988 —
2016 44 T KSR IR 5.5 m™,

25 T AE A 5T 3 H A A F 2022 4F 6—7 H 18] 43
S e 2 309 3 K T S - T 2 T X A
DXHEAT T R IEAM T ACRAE 45 R 3R W . (1) 344 B
TR o B 7K PR 8 320, G Al DX 38l b K A7 24 4 A
5 mo (2) BT 58 S5 - PR R T IX o BRS04 R AR A7
Mt 5 m, KB/ X AE 1.5~2.5 m, AU DRI A 2
1mo (3) W fF M X o B R ik X 41, 2 500X 3 78
2.5 m UL b, EE & DI X T 5 mo
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RGN 5 Ml T KR R LR AR IR AR EE LT
b HE 3R R ) B A5 B AT RGBT e AR R
R K 5 SR VR AR R i PR 7 1
TRINER , FF I8 B X R R X 2520 (B A BR K B AN i
W HEVE R W oK T B o R X i % B
A L1T-2848) S s 1 228 T I 2 0 T T A R B R
5 PR R A B 00 K ) 7 R R 2 S R A A B
JERVEPS AN R A A LT T K 5K
RZIAN AR R R T 28 & R i 460 e
B 7 2 A AR, W R TR LR R
42 HEXKHA#BEEINIBESH

R FH 78 2 — ol 2 it 22 YR S A N R Y YT
W B 1) B A, R Ay R BRI HE A
PRIt B S 30 VB IO FH A B 4 35 , SRR A T (]
B gy Eh sy s se i AR Ak e L3RR SR i
5y R ML s 7 R A LEVER B B &
XX S [A] AR 22 R T — RIS .

TR A A BT A ] b X 121 B 4 S i
W 0~6.8.10.13.15.17.19.23 a 1y + 1 W 2% 5L 3¢
BH Bt 25 T T A R A 388 o, b 93 ph 3R 2 AR HE AR R IR
J2 SRR AR DX AR 5 kT AT B K S AR
R B TR AR BRI, AR A RAE X BT T
B T E 2 afF 60~100 cm JE AR X ;5 a L |, )
AR X AE 20~140 e WIH 2R, H FZ A P 7E 0~20 cm
+JZ K 140 cm VAR 5 T 6 a PNy T3 A 5 o B, 6~
8 a N FRa i Eh I B, 8 a LA b Jydh o i B Bt ; BTG
TEAEBRAE I, BHES T LA K C1 B 0 B s Bt 2k 1

%, I L AT CL / SO, FEAR , 888 -2 AU Al fi
FALY - LA o R R . Rk T
IR A P B 7OV 1 ] -4 X 121 A1 20 59 % i T 1.4
6.8.10.12.15.16 a (it 4 HE Wi 45 St R B , i 1
R 43 1 Wi A 1 ) A AT IR S el 2 J5 348 o 5 v
Tl 6 a3%)2 - 4840 73 52 I E R eV FHAS s/ )N , 38
SRR A 6 a i BLER X A 4 £ 4 Bt 25 41 R A4 35 i
AW B3R 64t 8 alifiE , 121 141 6 7% 0~100 cm
+ )2 B ER R A 84.89 %4 5 Tl HE 4~16 a P 60 cm LA
bR AL TF R ER A, 60~150 cm T Bl A7 1E
FasE AR 2 . MRS A0 1 X 121 A
T O~7 a ) T HE WD 25 SRR 0 i 8 v A R R
e HUBEE 2 100 1 Eh o B TR AR BRI, 0~
30 em 1 B ER 43 244 Fir T BE |, 30~60.,60~100 cm %k
I A A R A BTN BB A AR AR 2R 7 AR
SRR R RS FRIT AR 147 P B - 558 W
ORI, EHE 4 a N SR S S womk e (HARBR K
WRVEAE R ARSS s T 1 a i R 3R L B R R R,
H0~40 em + I BEER R B I ; M #E 5.10 a
e RS AL, PRI . o ARt
147 AR HE 0~15 a Y #Fb R A % BE , 0 3 a 2 A BF
2 AR B 3.13 g/kg BEAK = 3.00 g/kg, {HIH
M2 a5 T 2 4.81 g/kge AIEET %47 - A
VIR 1.3.5.8.10 a IO BFHH A K W, Bifi 25 V3 g 3
(0 REA, 18R 43 &5 o S B PR AV S T o R AR 1)
e R g X B PR K 350~400 m Hb T 7K
HE VR A e A3 Er B A AR e B B 2 bR K
TR AR, 33k 43 35 38 5 b6 25 T E AR BR 3
0~100 cm + /2 Eh 7 SRR . BRI Y
R R 1~12 a ) - A A K B, SRR T b O~
200 cm )2 &L 17.23 g/kg, 1B 5 F 4 &
i 0.59 g/kg, /N7 VE o [ 1) 4= 398 7 b B3N
6.38 g/kg, HAGAL F 1 £k 7 vbs Jsidk st 1 K 30k
W, EER A Y LR RN K 0.22
g/kg. W% B TSR A AR O O P SR i o X
0~6.10,14 .16 a i L HEWE I & I, i# ¥ 50 cm +)23h
Gy FELY 2506 1@ HEER Sy AR ] 0 AR 0 AR Y
50 cm, ¥ 150 cm; R 3 a N, A BN E SR
SN R S R R AR 4 AE 30~50 em A ;
THHERNAE 10 a UG , RZ LR Eh B RRAL, b &
M 2003 4F- 1) 18.08 g/kg [ 28 2018 4711 7.35 g/kg; ¥
TEFPA 10 a NAREY IR 4.75 g/kg, 14 .16 a fY4F
F AR A3 )R 0.59..0.47 g/kg.
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UKL DI 7K PE R 22 R 7K S 4 FK B2, & B2
P 0K P A K S AR RLK B, 52 B IX IO
IKFNARIK I [a] , ST DI A — R A A A, Ay DX
bR K B AR AR, P Bt DX I R R A B XU 4

52 EMARES,RERFREHEHRS
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Progress of effects of long-term field drip irrigation on water and salt
balance of farmland in Xinjiang

LIANG Fei"*?, LI Yunxia’, GUAN Xinyuan®, LIU Hui**, YIN Feihu®

1. College of Resources and Environment/ Institute of Resources and Ecology, Yili Normal University,
Yining 835000, China; 2.Institute of Farmland Water Conservancy and Soil-Fertilizer , Xinjiang Academy
of Agricultural Reclamation Science/ Key Laboratory of Northwest Oasis Water-Saving Agriculture
Ministry of Agriculture and Rural Affairs ,Shihezi 832000, China; 3.China Agricultural Reclamation
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Abstract The large-scale application of field drip irrigation in Xinjiang has achieved significant eco-
nomic, social and ecological benefits, but its impact on the water and salt balance in soil and the dynamics
of groundwater is different in different regions as well. This article systematically reviewed the history of de-
velopment and achievements of field drip irrigation in Xinjiang to accurately understand the effect of long-
term water-saving irrigation on water-salt balance in soil and groundwater level in Xinjiang. The changes of
soil moisture in the topsoil, the depth of underground phreatic water in the farmland in the main irrigation ar-
eas in northern and southern Xinjiang, and the redistribution of soil salt in the topsoil since the long-term
field drip irrigation were analyzed. Four countermeasures and suggestions are put forward from the perspec-
tive of maintaining the sustainable use of water and soil resources in Xinjiang. The groundwater and surface
water are overall used to build a safe groundwater level. Scientific irrigation and drainage shall be combined
to maintain good farmland topsoil. Unified planning and utilization of saline alkali land in the region is used
to realize the sustainable utilization of regional water and soil resources. Water saving and salt reduction is
used as the core to improve the utilization efficiency of regional agricultural resources. It will provide refer-
ence and direction for further developing sustainable utilization of agricultural water resources in Xinjiang.
Water saving and salt reduction is a strategic measure for the sustainable development of agriculture in Xinji-
ang in the future. However, how to realize the efficient use of water and soil resources in arid saline-alkali
areas and explore and follow the scientific issue of water and salt balance deserves long-term attention.

Keywords field drip irrigation; water and salt balance ; irrigation and salt washing; groundwater lev-

el; soil and water resources ; water saving and salt suppression
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