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Abstract

In order to explore the effect of drip irrigation and conventional irrigation on farmland water
content in arid regions of Xinjiang, based on two-year positioning observation of 705,950 soil wa-
ter content information in typical irrigation areas, irrigation theory and mathematical statistics
were used to test and evaluate the results: 1) In Santun River of Northern Xinjiang, Gaochang of
Turpan in East Xinjiang and Yutian Irrigation Area of Southern Xinjiang, the growth and decline of
farmland soil water content were appropriate to crop water requirement. 2) The probability of
soil moisture more than 50% and more than 60% is 0.85. The dry and wet state of soil is beneficial
to crop growth. 3) The probability of soil water storage and effective water storage which accounts
for more than 60% of field water capacity is more than 0.80. It shows that there are fewer tillage
layers, more below 50 - 60 cm soil layers, less effective water in drip irrigation tillage layers than
conventional furrow irrigation, and more drip irrigation and conventional irrigation in lower lay-
ers, which is beneficial for the root system to absorb deep water. 4) The field water use quota of
drip irrigation for medium and heavy loam soil in Northern Xinjiang is 42 mm, and that for border
irrigation is 57 mm, which is 26% less than that for border irrigation; the field water use quota for
sticky and sandy loam grape furrow irrigation in Gaochang Irrigation Area of Turpan, East Xin-
jiang is 45 mm, and drip irrigation for sandy loam soil is 22 mm, which is 51% less than furrow ir-
rigation; the field water use quota for walnut interplanting with wheat border irrigation for light
sandy soil in Southern Xinjiang is 51%. Field water use quota is 38 mm. After irrigation, 80% of
the water is in 40 - 60 cm soil layer, drip irrigation is 50 cm or less, and conventional irrigation is
70 cm or less. The running state of irrigation water in farmland provides a basis for water-saving
irrigation water management.

Keywords

Arid Irrigated Area, Water Content Monitoring, Irrigation Water Effect, Analysis and Evaluation

SERER

SCES| AT, EAE, N, ER, B TR RSOK RV R, 2019, 7(1): 44-58.
DOI: 10.12677/hjss.2019.71006


http://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2019.71006
https://doi.org/10.12677/hjss.2019.71006
http://www.hanspub.org

FE R 2

T2 X L Bk 5 B R VEHT

AT, L, & W, &, 2 R
UHTIRAE T R A DOKRIE ELE G, B 5 AT
THTHKRUK RREOETBE, BT S EATT

SRR iR A, W B
Email: “xjslzhp@126.com

Woks . 20184F12 130 FHEM: 2019F1H1H; KA HM: 20194F1H8H

R

AERTRXFTERE . FHEERAEH KRN b S, ZTHEEXFHEEMUEN 705,950 S
KEEE, RAEBRERELRBEEL TR IETEN: 1) LE=ER . AEHERSENEETHERX,
RETFESKEEKEEEDTKER. 2) EOWEKETHBREBE50%U EH>60%M% ~0.85, 3%
TERESFATFEMEK. 3) LB KE. HHEFKE60% EEBUKFEEME=0.80, EFHED,
50~60 cm T ENTHE, WEMERZUKS WENAEED, TEREMENEBRRERE, FT/E
YIRARBBUREKS. 4) LEBEXY . EELFHEHMAKES42 mm, BEES7 mm, HELE
ERA26%; FEMEFERESEXMY R EWE, HEAKEH45 mm, HEDEL22 mm,
o VE LUV VR0 51%; PR EE T HE X AR E M /N REFE 2 VD3R, H I F /K 2838 mm. E/KEKE80%
£40~60 cm+ 2, WES0 cmELLTF, HHE70 cmE U T . REEBKSETRE, RFHKERH
KEBRLE T

XK ia
FREX, SKRRN, EBKIBSL, it
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1. 5|15

TSR A AR A K FEAK S IR 564, W R, TORE(TOBE . WL ) LK i8]
GV EE, A 4K B R[], W LK E S B E IR B [2] [3] [4]: LIESIKE
BEE ()38 K i TR e, K EBE R E RN BE T 0~30 cm 3K L&, 40 cm DA
AN HAK PR 5E s WHEAK Ty — A AEIRIZ B, AR NI IR B g N R . A
() RE 77 A 3K R T 70 MR WA (5] [6] [7] [8] [9]: ol -3 & /K S BEIR I AR ARG KM/, sk
DX IR B IR R ATV 133K 7318 BB G SR NS « R B RS VR et e T e s J A, K SE RS
W LK N B B AR AR 1 R L BOK ., o LK s T 3R R BI[10] [11] [12]: B# 24 h
G, KZBHET 70 om &b, BRI IT IS AR, 1BIEEIEH A SRR MR, R
FEGRMRUN3]RIN, BREERE T L3Sk ZARMR K, EZKHT H A B T (20~40 cm)ib 338 7K 335 5 BE
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BAS, MEKEHSI RS, MR R W [14] [15]: BEVRE B3GR K o B MR AT, SR AARR/
2 E SR IR R, T ERA FH R L 2 R LK B RS, WK 4 h A A HER R X
AN 20~25 em, 3R i) R 2 ) YR e 5 T K B ok AR nT R R B IR

F 3K H BRI, AR A P RCR BRI G bR 2 — o VB AL 3% v JE S R B AN () w7 206 1645 3
PHEE LSRR BN e > BNV =~ WRE > VARE, BN L RGEKE . PR AR
IR RCR KT s IV A R IG R WA [17], AFIRETA LR T, Ko B0 R R AR IR 9% FH K
RTE B ZE P15 0L, A FE S5 EYI K 4> R BCRREG R I [18] [19] [20], BRIFIRSFTE 6 3K 0 &
B, IR, TR 3K T R K R R R R

T K T LKA AW AN ST FERIEY AR KA /KR [21], 47 PREEK & ] IS IR R A4 KK
BURIZKA[22], HBOKAEME . #hE . TR, P4, TKEERE. RIKA ORI HIRZKAESIREL, Wl
VETT K B BIRIRZ K IR AR A BB . R A2 KR, ORI R I 23] [24], &
B LRIV B X AR, 0~20 cm L3EK A FIH D 0~50 cm LIRS FEFTARLEKR, 20~100 cm 135
KA WHEIRIG R IA[25] [26], WHEZEHAFEKS A, 10~20 cm L2 2ZBF W ZREFIR RS H
R, (EVRAMNETTRE, ALEBNER, WKEERAE 20 cm RE, T85OKSFH EZH
TEIZ o W REVE)R M I0 R B [27] [28], 37K o0 B )5 0143 2 B &, ¥ J5 Bk 4R 0~40 em 1),
0~20 cm 3K PERR, 20~60 cm 3K IR, 60 cm PLF H3E/K e .. BRI ERH[29], HriElE
IR R IX AR H K AR IR E 20~60 cm, HR ARG 10~80 cm JEFE, EELEF 15~50 cm. BHEHIEK S
B¥, EEBHEREY I, HRAFEZIWEED), TREER LTS8/ SRR %
KGR EIRD 35%, K FIH R E[30]. eAREBNHIFRIANA, KAl AR TR R E L
Bk RO, FEEBVREN, R—THEDIRZ LKIEm N . 25 FEH, HEBR K RN 2 DL —4
ARFGHR AT, AR SCIET- SR RE X 07 M 00 - 398 5 K R R , o5 RT3 XA [ A E sk 77 5 498K 40 RIS
BT R EK AR E RRREE . RIEROKE . LIEAEUKS . BEKEBELEE AT, KRR K B
PRALIRAE

2. MBEFE*E
2.1. MIXHER

TR EME R LR REE. I RE AR A RE X, I = e X b A SR Ly b Sk R Y R
%, 87°18'E. 44°01'N, Hrgs/isE NiE F 2 X . #4K 600~700 m, FHJFF/K 181.7 mm. 7&K 1739.1 mm.
HEZ 7.8 h, S 13.1°C, JRMBARET RS0, HmkREL, LIEmME R, hig, JHEZ LEsE
1.50~1.60 g/em’, HIAIFFKE 20.1%~23.4%. HF/AKMIR 4 m LLF, #2354 0.12% K56, pH
B 8 EHME. IR MM 6 Akb: HEBECBRIHG(E B 13 PR, HORNEE AT, K
T BT MR M EE Y B TRV BB R AT TR A S AT S
VE: VRWIKAM AR = T2l DA G RE: (MU A AR IE T . RS B AL T RIL AR
A, 89°12'E. 42°56'N, ik 500 m, FIYFE/K 15.8 mm. K 2551.7 mm. HIE 8.3 h, il
14.2°C, J@BREH KRR T R s s, EEMEEE. BWER, WEEY. L2 e Al
YoE, EIEARE oAb BHEE IR E 1.48~1.55 g/em®, 40 cm DL N HIEAE 1.55 g/em’ BLE . HEM
ZHVARERE, TR REA RO R . BRI SR I =4 & B X =R S MR VAR IR
W) 2 FEAT RO A ATV HE . BT Be IR LAURTE IO i E o P 8T R X M AL 3 s o 3 b i pg R
ik, 81°40'E+ 36°52'N, #§4k 1300~1450 m, “F¥5FF7K 48.3 mm. 75 & 2309.7 mm. HH 7.7 h, it 11.7°C,
>0°CFHIE 4208.1°C , J& FR IR A il T 5 78088 A Ak o - 338 B 3t DAVD S ok v 388 32, T3 75 5 1.40~1.50 g/em’,
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H A FE K& 20%~27%. HEX EEMEZNE. 4., Ha. HEARR, SR EMRME, TERESHT
MR, A& 358K o Wil s T Bt on 2 BE X .
2.2. KNARAE

TEWERAA 3K 2 s B s, EBE A R IGuh, KA R S HR L R JERIE I X, 2 h B3
WS+ 0~140 cm, F)Z 20 cm A E /KR, =dii. RE\ESHE. METHEX, RAEM E A& g
BReN G WIEREE 100 cm, & 10 em SRAE, 1h REFEHS) AL, WASATEIX . (EV)RER .
MEX M, LIRS WL 1.

Table 1. Basic information of soil moisture monitoring points in typical irrigation districts

1. BEEX IS ENSEARER

el S ki it 0 e B e

gy o gt T S LI ek b, m 20162017 4
R D L i e ol e R ol e LS LT
WA FHEX Wiy wwH  RsR e s DR o

HitE Bt

2.3. A E

FARE (R ERR), %R A
S =(B/6)x100% M
Xrb: SOUEIEREL, %; pONIIR HIREIKE, % 0 NHEFIKE, %.
AFE ARG LT HIRIOKEL, 3% T A

w =107HZ"“ B ?)

A WOAEEIPK R, mm; p AHIAR, gom’s HONEHRN, oms ivon NN IR
pATIEEREKE, %.
AT ROR SO0 A7 T A SR KR, 3R i

w=107HY 6(1-F) 3)

A w NG ROKS, mm; y NEIEEE, gom®s HATIEZEE, cm; iv n NASFE 38 E 000K
O NHRIFEKE, %; kNG HIEFRKERESE, %. —fHHEFKER 60%LL -, Blk=0.60.
BROK HBLEE,  RIEYDHEBL AR B 390 RoK o MBS, 15~ 0 Hr
F=1-x(<X) “)
X FREROK HILREG x A BOKS BILREG XONREARSHE, 1.
BEKER, FEUHEKRT. J6 T3R8 KRB %, 15 TR0

m=10;/Hi(,82—,81) (5)
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Kb m RWEAGER, mm; y ALEEARE, gem’s H AEYIEBIZIEZER, cm; iv n AR LR
B po WREKJGIRE BB E/KE, % p NHEKHTHRE LIRSS KE, %.

LG 23 AT 5 (32], AT HER AR R S BHURE . AR ER S, K Excel 2007 R4t
TR RS

3. BRE S
3.1. HIEHEAK T

Xof WL 7R XA EE AR K, PRATE 14 4bsE AU NI B 705,950 A 1338 55 7Kk 22 K045 (A1 58 il 284 1 (X 3k
BOUE IS A 6 b 240,440 AN EHE, =R IS I A 4 4b 291,640 N EE; AR BB SR R B XU AT 3 Ak
51010 /N e 8T E DX I A5 1 &b 122,860 ANUHR), HEATHEME L3RR RSB 0T, B 1~ 3
Sy AR AL SRR G+ S, =R A . AEM SRR B X EARE. miET HEXERE
TN o SR, A SR R S K R R 2k . AT AR L, B H 0K B E =4
FHIE: 1) BROGEK LI EKEHEKRUNIE LR B SR . 2) TEEVEVIRE K E BN, IV HERE /K €
BURERTRCR, DR EAE ) 38 B /K 2R e Bl el S /N, BV B e /K e e sl A AR N K 3) A [ETE
W7 AR T 3RS KR AN AARE, S K EBHE R (0~20 cn) XA, IR TR
ABHKBME, PHEZ(30~40 cm) & LT LEE/KE, HT/NEGHKE NEKEAR, TIEEKER
SR EMH A AR AT, W RVAVESHE 2 SRl EHHEZCLT, B TRAKEKES FEKERZ,
TS KR HARR R . A FERE 7 R 3R S KR AR A A, S A DS R K T
S AR A KRR, S5 ) o 3 7K R 95% AR IX (R GE TR B (¢ 2~ 5)3R W, AL Bt ol M Wl »5 7 20~40
em 12, G KRB KRR/AMEN 42.6%H1 21.3%, 15 27.5%~29.2%, HrfEE 4.3~3.9. 60 cm K DL
THES KRR MEN 46.6%F1 23.5%, T3 31.9%~39.4%, FrifE%E 3.2~2.4; Jbgl = oy i X
M 10~40 ecm T2, IS KRB KA MEN 34.6%F 9.9%, T 19.2%~23.1%, FriEZ 5.1~2.9.
50 cm LA N2, HIES KRB RKMER/AMEN 33.9%M1 16.3%, “F3) 22.1%~29.3%, bz 3.1~3.3,

AIEH AR EFEX N A 10~40 cm 12, HIESKRBERAHR/MEN 38.1%F 12.5%, T
21.2%~32.3%, FR#fEZE 5.3~3.1. 50 ecm KUL RN L2, B /KRR AR /IMEAN 39.8%F 28.0%, “Fi
32.8%~34.5%, FR#EZ 2.6~2.1.

T 6T FEEE DX £ 10~40 om )2, 3585 /K B SRR e/ IME R 37.4% 81 7.4%, 351 19.7%~25.3%,
WREZE 6.1~3.20 50 cm K UA T L), LIBEIKEE RKAE/MER 30.7%H 14.4%, T3 22.2%~24.2%, Ix
% 3.6~2.9,

L EGH T UL R, AR B IR A KR AR, FHEJE(0~40 cm) BAR LI AN R], (H RIS KR
JRE 22 5 BAT A e, 8 5 2 B K R AR A 22 AR VD 2R AR RN, BHEJZ DU R s KR K
i 22 AR i 9/ N AH R A E

3.2, ERKSBE D HT

DA i 7R 8 [X 7k FH E RS T A 1 33 B R R s, B T (D~(4)nf 3 8K e AR H 30
FE. B KE. A ROKS(H BEEKE 60%LL EHEKE). HRUKS BB E EEKE 60%LL E -+
e K B IE 5 AR A B LR b 5 Rk 635 9 FoR.

HAHTEE RE H, JEERIE I 4 20~140 em )2, F/KEH 28.5%M % 41.1%, T4 35.1%, +
BB 72.0%M % 93.2%, T 84.2%, W/KEH 57.0 mm % 82.2 mm, P 70.2 mm, K5 H
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10.9 mm 4% 28.8 mm, 34 20.7 mm, A RUKHIEZ 0.84~1.00, 735 0.96. A= L3 25 A &0k
4y 1447 mm, HA, HHEE 0~40 cm A R0UKSr 26.3 mm, [AE 18.2%, #HMEELLT 60~80 cm A 27K %
37.6 mm, [AE 26.0%, 80 cm K ULTF LJEE MUK BB 55.8%; dbEE =L X I A 10~100 cm
T2, EFKEH 21.5%HEE 35.6%, T4 30.2%, TIEREH 53.2%H % 90.4%, T4 79.7%, W /KEH
21.5 mm # % 35.6 mm, “F130.2 mm, HHUKH-2.4mm B2 12.1 mm, P 7.5 mm, 70K EIER
0.43~1.00, “F¥J 0.88. 4l L2 RA UK 74.9 mm, H, BHEZ 0~40 cm 50K 13.4 mm, 5
B 17.9%, HHEZLLT 50~80 cm A RUKS: 36.6 mm, (HEE 48.9%, 80 cm ML T+ E2HBOKD A
& 33.2%.

-2 30.¢
1
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&
= 20
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—— . —
100cm 120em 140cm 10.0 20om pro som S0om
00 Lw T | —— 100cm —8— 120cm —+— 140cm
IR I S I L I G SN IR BN BP I S PP IP ANt
AN EAEE Y S AN A AV A7 [Ty R I T T S N S W T S S
RS L R C U PR R R AR e
B CH-HD i CA-H)
SR IAY =% ) SR TIA Y =)
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0 9 o T AT TP BN TS VL WA SN SR RN N I B SRATEEG . B RPN
A O R AR PO PR SR SR LSRR ARSI S U S I BN RSO IR I
R H-F)D A -

() 2017 HF = tuyn] Ay b Ve BEIE s AN ] ) v (d) 2018 = =ty Ay b v BRI DA ] 27 ik v

Figure 1. Soil moisture content of irrigation area in some typical irrigation areas in Northern Xinjiang

1. JLSBEBEX (AR MM B IR Sk

——10cm —8— 20 30c 40cm —¥— 50c
50 ——10cm —8—20cm 30cm d0em —¥— Sem s 600: m: m: N %C: W;’:“
| —®—60cm —+—T0cm ——80cm  —— 90cm 100cm| o Lu o . o R . i .
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Figure 2. Soil moisture content at irrigation site of Turpan Gaochang irrigation area (part) in eastern Xinjiang

E 2. REMEESSEXGED) BN BT IIRS KR
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—8—60cm ——70cm  ——80cm ——90cm 100cm

50 ——10cm —%—20cm 30cm 40cm  —*—50cm
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0.0 S L AR i
R ORI PG SRR SRS SRS RN VR SRR N RSB IRCISR ORAON SO IIONE PRSI ISR
i (A-H) e CA-H)
(a) 2017 SF It e A AR P/ 22 J e (b) 2018 47 tH sw A AZ B /N 22 5 e v

Figure 3. Soil moisture content at irrigation site of monitoring area in Yutian irrigation area, southern Xinjiang

E 3. FETHEXGED) SN R TR kR

Table 2. 95% confidence level test of soil moisture in 2016-2017 years (part) monitoring stations in North Xinjiang experi-
mental station

5% 2. JEEBIR I8 S 2016~2017 FEFERM) M = HIE K E 5% B FE SR

REX . TEVEE Pa iRl 20 cm 40 cm 60 cm 80 cm 100 cm 120 cm 140 cm
F/% 27.5 29.2 31.9 33.7 34.3 39.1 39.4
PR iR 72 0.5 0.4 0.4 0.2 0.3 0.3 0.3
L E% 27.0 28.5 31.9 34.0 35.0 40.3 40.4
A% 27.4 16.4 16.5 343 18.4 40.6 20.7
NG 43 3.9 32 2.4 2.4 2.6 2.7
. E 182 14.8 10.5 5.6 6.0 7.1 7.6
PRI X A T
353 1.5 0.6 5.0 42 1.4 5.0 0.6
TR RE 0.9 0.7 12 0.8 12 2.0 -13
X 35/% 21.3 18.4 21.0 17.4 12.6 13.9 10.3
B/MAY 21.3 22.6 25.7 23.5 27.2 27.7 32.8
B KAE% 42.6 41.0 46.6 40.9 39.7 41.6 43.1
D28 193 193 193 193 193 193 193

Table 3. 95% confidence level test of soil moisture content in 2017-2018 years (part) monitoring points of Santun River ir-
rigation area in North Xinjiang

5% 3. JLE=TPERX 20172018 F£(ERM) MM S HIEEKER 95%E (5 E S IR

REX . TEVER ST E 10 cm 20 cm 30 cm 40 cm 50 cm 60 cm 80 cm
F1% 19.2 21.2 23.1 22.3 24.0 22.1 29.3
bR 2= 0.4 0.5 0.3 0.2 0.3 0.3 0.3
L E % 19.1 20.8 22.9 22.7 23.9 21.9 29.6
Y% 21.8 21.6 26.8 24.4 272 26.4 33.4
bR 5.1 5.5 3.7 2.9 3.1 32 3.3
TR g e, Ji% 26.5 30.3 13.1 8.1 9.7 10.3 10.6
HE e pig -0.7 0.6 -1.0 -0.8 -1.0 -1.3 -1.5
()3 0.2 0.5 0.3 -0.3 -0.2 -0.1 -0.1
X 35/% 22.4 21.1 14.2 12.5 12.7 1.3 10.1
/ME Y 9.9 13.5 17.4 16.4 17.9 16.3 23.9
B KAE/% 323 34.6 31.6 28.9 30.4 27.6 33.9
DK/ 20 307 307 307 307 307 307 307
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Table 4. Statistical test of soil water content 95% confidence of 2017-2018 years (partial) monitoring points in typical irriga-
tion areas in eastern Xinjiang

< 4. FRMAFLEX 2017~2018 F(FR7) MM = HIEEKE 5% EREE SR

REX . TEVER ST E 10 cm 20 cm 30 cm 40 cm 50 cm 60 cm 80 cm
/% 21.2 26.7 29.9 32.3 32.8 34.3 34.5
FrfEiR 2= 0.6 0.5 0.4 0.3 0.3 0.2 0.3
L E% 21.8 26.8 30.1 323 32.7 343 347
A% 20.5 26.8 322 32.1 35.3 34.4 35.5
FrifEZ 53 5.1 3.7 3.1 2.6 2.1 22
5 7 X ik 29.1 252 13.9 10.6 7.6 5.1 6.3
=8 St RN,
W 353 -0.6 -0.5 -0.4 -0.3 -0.3 0.3 0.0
TR RE 0.2 0.2 -0.2 -0.4 -0.5 -0.6 -0.1
X 358/% 20.8 17.9 13.2 114 9.8 8.7 9.9
5 /ME Y% 12.5 18.4 23.2 26.8 28.0 29.9 29.9
SUNIA 33.2 36.2 36.4 38.1 37.8 38.5 39.8
AN EA AN 198 198 198 198 198 198 198

Table 5. Statistical test of soil water content 95% confidence for 2017-2018 years (partial) monitoring points in typical irri-
gation areas in southern Xinjiang

5% 5. FAEEHEAVEX 2017~2018 F () MM S HIEE KK OS%BEEE LTI

REX . TEVER ST E 10 cm 20 cm 30 cm 40 cm 50 cm 60 cm 80 cm
F351% 19.7 232 24.1 253 23.6 222 242
bR 2= 0.4 0.3 0.3 0.3 0.2 0.3 0.2
L E % 19.0 23.0 243 25.5 23.8 222 24.0
Y% 18.4 26.1 24.2 26.7 22.5 20.9 23.4
FREZ 6.1 4.4 38 32 29 3.6 3.1
THEX, % 37.0 20.0 15.3 10.5 8.8 12.9 9.4
Hr e A A=
NS A 353 0.1 -0.2 0.0 0.1 -0.3 -0.7 -1.0
)3 0.5 -0.1 -0.5 -0.5 -0.4 0.0 0.2
X 35/% 30.1 21.8 17.8 14.9 13.3 15.0 12.6
5 /MEY% 7.4 12.0 13.3 16.0 15.8 14.4 18.1
e KAE/% 37.4 33.8 31.0 30.8 29.0 29.5 30.7
RO vEEN 444 444 444 444 444 444 444

Table 6. Irrigation water effect analysis 0f 2016-2017 years in North Xinjiang irrigation station
6. JLEEXIRI A 2016~2017 FEBRK DB H7

+ SRR KEHRE(TIE)
TRfem sk bR POKE OBROK HRUKMBIE AUKE BMERE WOkE ARk ARUKHIE

/% /% /mm /mm 1% /% 1% /mm /mm 1%
20 27.5 64.6 55.0 4.0 0.71 28.0 69.3 56.1 11.2 0.88
40 29.1 71.1 583 9.2 0.88 332 76.3 66.4 14.1 0.99
60 31.9 74.3 63.8 12.9 0.98 36.0 83.5 72.0 20.1 1.00
80 33.7 82.4 67.4 18.4 1.00 36.5 87.0 73.0 22.7 1.00
100 34.4 86.6 68.8 21.7 1.00 37.2 85.0 74.5 21.9 1.00
120 39.0 93.9 78.1 28.2 1.00 40.9 94.3 81.9 29.7 1.00
140 39.3 91.3 78.7 27.0 1.00 42.8 92.9 85.7 30.3 1.00
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B FECH T
ERfem gokw LR KOKE AEK HAUKBIIE SOKE CLEER O ROKE MK AROKHILE
/% /% /mm /mm 1% /% 1% /mm /mm 1%
20 29.6 76.0 59.2 16.9 0.85 29.1 77.6 58.3 13.2 0.96
40 322 80.2 64.5 19.4 0.95 36.7 89.1 73.5 24.0 1.00
60 30.3 78.5 60.7 14.0 0.88 33.9 86.8 67.8 20.9 1.00
80 35.5 87.1 71.0 22.7 0.96 37.7 91.9 75.4 26.2 1.00
100 35.5 86.5 71.0 22.8 1.00 35.0 90.8 70.0 23.8 1.00
120 40.0 93.4 80.0 28.9 1.00 41.2 96.5 82.5 31.2 1.00
140 39.9 94.9 79.8 27.2 1.00 42.1 95.2 84.2 31.1 1.00
A D IRE(ThiR) EE (1)
LRem sk bR OPOKE OFROK HRUKMBIE SKE BMERE WOKE ARk ARUKHIE
/% /% /mm /mm 1% /% /% /mm /mm 1%
20 27.4 69.2 54.8 7.3 0.77 29.2 75.2 58.4 13.1 0.89
40 29.9 73.5 59.8 11.0 0.84 29.4 79.6 58.9 14.8 0.92
60 323 80.2 64.6 16.2 0.89 332 82.8 66.4 18.3 0.96
80 30.6 75.6 61.3 18.5 1.00 322 78.5 64.4 14.8 0.95
100 39.7 84.5 79.5 22.8 1.00 35.6 89.1 71.3 232 1.00
120 42.1 87.9 84.2 26.4 1.00 413 96.4 82.7 31.2 1.00
140 41.0 88.7 82.1 26.1 1.00 41.2 95.9 82.5 30.9 1.00
+/ZE/em TS
BIKE % TR % 7K #/mm A 3K /mm BROKH B /%
20 28.5 72.0 57.0 10.9 0.84
40 31.8 78.3 63.5 15.4 0.93
60 329 81.0 65.9 17.1 0.95
80 34.4 83.8 68.8 20.5 0.99
100 36.2 87.1 72.5 22.7 1.00
120 40.8 93.7 81.6 29.3 1.00
140 41.1 93.2 82.2 28.8 1.00
Y 491.4 144.7
T 35.1 84.2 70.2 20.7 0.96

Table 7. Irrigation water effect analysis of irrigated area in Santun River Basin in North Xinjiang in 2017-2018 years

527, JLE=HARISEX 2017~2018 FE R K SR S

AT, H1H)

K MERE(TE, H

LRem sk bR RokE O BROK BROKIIIE AKE  LEERE PR MK ARUKHEIE
1% 1% /mm /mm 1% 1% 1% /mm /mm 1%
10 19.1 593 19.1 0.2 0.48 33.4 63.0 33.4 1.7 0.54
20 21.2 61.4 21.2 0.5 0.47 395 74.6 395 7.7 0.75
30 23.1 733 23.1 42 0.89 37.6 753 37.6 7.7 0.80
40 223 77.2 223 5.0 0.95 38.4 79.1 38.4 93 0.93
50 24.0 78.8 24.0 5.7 0.99 39.1 81.4 39.2 10.3 091
60 22.1 80.1 22.1 55 0.99 41.4 86.3 41.4 12.6 1.00
70 25.6 84.3 25.6 74 1.00 44.8 89.8 44.8 14.9 1.00
80 29.2 86.4 293 8.9 1.00 43.1 88.5 432 14.0 1.00
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90 33.1 90.3 33.1 11.1 1.00 50.2 92.6 50.2 17.7 1.00
100 322 87.4 322 10.1 1.00 53.5 94.0 53.6 19.4 1.00
S G, T4 AL ECTHET)
ERlem goks  LHER RUKE ARk HROKBIE fOKE LHER RUKE HAK AROKHIE
1% /% /mm /mm 1% /% /% /mm /mm 1%
10 15.4 42.6 15.4 -6.7 0.41 18.1 48.0 18.1 —4.5 0.32
20 23.8 68.1 23.8 2.7 0.64 23.5 67.1 23.5 2.5 0.66
30 26.7 76.7 26.7 5.8 0.86 24.6 72.3 24.6 4.1 0.75
40 28.5 81.8 28.5 7.6 1.00 28.9 77.7 29.0 6.3 091
50 28.4 82.3 28.4 7.7 1.00 31.2 85.9 31.2 9.2 1.00
60 26.3 83.0 26.3 7.4 1.00 28.3 85.7 28.3 8.1 1.00
70 26.9 84.3 26.9 7.9 1.00 27.7 90.0 27.7 9.2 1.00
80 27.9 86.7 27.9 8.8 1.00 27.5 88.5 27.5 8.9 1.00
90 32.7 93.7 32.8 11.8 1.00 32.1 89.3 32.1 10.5 1.00
100 31.0 91.8 31.0 10.7 1.00 25.7 88.4 25.8 8.3 1.00
PSRN S
+E/em ) — )
BIKE % T HER A% 7K #/mm A 3K /mm BROKH B /%
10 21.5 53.2 21.5 24 0.43
20 27.0 67.8 27.0 34 0.63
30 28.0 74.4 28.0 54 0.82
40 29.5 79.0 29.5 7.0 0.95
50 30.7 82.1 30.7 8.2 0.98
60 29.5 83.8 29.5 8.4 1.00
70 31.2 87.1 31.3 9.8 1.00
80 31.9 87.5 31.9 10.2 1.00
90 37.0 91.5 37.0 12.8 1.00
100 35.6 90.4 35.6 12.1 1.00
> 302.2 74.9
e 30.2 79.7 30.2 7.5 0.88

Table 8. Irrigation water effect analysis of 2017-2018 years in Turpan Gaochang irrigation area in eastern Xinjiang

8. REMEHESEERX 2017~2018 FEMK DML S

EIECR ) TR A F )
L2k L8 wokE 0k (VR aokow i ki Aok VR aor b ek ok VR
/% /% /mm  /mm /% /% /% /mm  /mm /0/'; /% /% /mm  /mm %
10 21.2 59.2 21.2 1.3 0.45 12.2 46.8 12.2 3.0 0.72 19.9 52.5 19.9 -3.1 0.31
20 26.6 72.8 26.6 49 0.71 17.4 74.5 17.4 3.7 0.96 214 61.6 214 04 0.49
30 29.9 81.7 29.9 8.1 0.99 22.6 78.8 22.7 53 1.00 24.6 68.2 24.6 2.8 0.66
40 323 84.6 323 9.4 1.00 22.1 78.1 22.1 5.1 1.00 253 70.8 253 3.6 0.72
50 32.7 86.3 32.7 10.1 1.00 23.9 85.1 23.9 6.4 1.00 28.3 76.2 28.3 5.8 1.00
60 34.2 89.1 343 11.1 1.00 22.7 78.1 22.7 52 1.00 324 84.1 324 9.0 1.00
70 34.6 88.4 34.6 11.1 1.00 24.6 81.6 24.6 6.5 1.00 34.8 86.4 34.8 10.5 1.00
80 34.5 88.7 34.5 10.7 1.00 20.0 85.5 20.0 59 1.00 36.9 88.5 37.0 11.8 1.00
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90 359 89.1 359 12.0 1.00 269 915 26.9 9.2 1.00 339 844 339 9.8 1.00
100 342 87.6 343 11.5 1.00 298 923 29.8 10.4 1.00  38.6 889  38.6 12.5 1.00

e | _ BT A
BIKE% TR /% Jez7K &/mm A 3K /mm A ROKHIHE %
10 17.8 52.8 17.8 0.4 0.49
20 21.8 69.6 21.8 3.0 0.72
30 25.7 76.2 25.7 54 0.88
40 26.6 77.8 26.6 6.1 0.91
50 28.3 82.5 28.3 7.4 1.00
60 29.8 83.8 29.8 8.4 1.00
70 31.3 85.5 31.4 9.4 1.00
80 30.5 87.6 30.5 9.5 1.00
90 32.2 88.3 323 10.3 1.00
100 34.2 89.6 34.2 11.4 1.00
> 278.3 71.3
Ty 27.8 79.4 27.8 7.1 0.90

Table 9. Analysis of irrigation water effect in Yutian irrigation area in southern Xinjiang for 2017-2018 years

9. EMETHEX 2017~2018 &K OS5
kBN FAERE D i)

+F/em
BN L HETE% JF*7K f/mm 520K /mm HROK L%
10 19.6 52.7 19.7 -2.8 0.30
20 232 69.3 232 3.0 0.78
30 24.1 77.7 24.1 5.5 0.92
40 25.2 81.8 25.2 6.7 0.96
50 23.6 81.4 23.6 6.2 0.96
60 22.2 75.5 22.2 4.6 0.93
70 23.8 77.6 23.8 54 0.98
80 242 78.9 242 5.8 1.00
90 25.4 81.0 254 6.6 1.00
100 25.9 84.8 25.9 7.6 1.00
> 237.2 760.7 237.3 48.5 8.80
S 23.7 76.1 23.7 49 0.88
RN EEX I A 10~100 cm )2, FKZEH 17.8%M & 34.2%, P14 27.8%, IR H

52.8%M % 89.6%, “F3479.4%, WKEH 17.8 mm ¥ % 342 mm, “F¥27.8 mm, HXUKSH 0.4 mm 1
% 114 mm, 71 7.1 mm, 580K HBAER 0.49~1.00, “F¥J 0.90. 451 38254 %K 7> 71.3 mm,
Hep, BHEZ 0~40 cn HRUKS 149 mm, (5 A& 20.9%, HHEZLLT 50~80 cm %7K 4% 34.7 mm,
S 48.7%, 80 cm M BAR L EA MUK b A E 30.4%.

R T HBEX I AT 10~100 cm )2, F7KRE 19.6%MEE 25.9%, 11 23.7%, HIEEEH 52.7%
12 84.8%, P 76.1%, /K B H 19.7 mm # % 25.9 mm, “F¥J 23.7 mm, & %K H—2.8 mm B £ 7.6 mm,
T 4.9 mm, HREOKHIAEE 0.30~1.0, 7 0.88. 4l LI ZEA KoK 48.5 mm, Hr, #HEE
0~40 cm HRUKSF 12.4 mm, [ 25.6%, HHEELLT 50~80 cm A XUK; 22.0 mm, 55 45.4%, 80
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em S ULR HEEBOK 3 B R 29.0%.

25 EVEWK BN, RIS KR R WOKE. HROKS LR, B IR,
RIZIHOKG NEERR, PR EHOKEDIR, T2 LK K BARR N R E, K2 7] LA
RAEMTIK, HAE—ZABOKSREE. LA ROKE 85 RN 5t Aa o8, S0 TR
d, ERERHE LK U T RERE, R R LR KA AR BUK S A AR B AR R

3.3. AEIRAKET ST

DA SRS DX A5 3 KR B () T I F TR R K B AU 10~38 13)m %, AL HE DX 303 Hh 43,
REMWEYD T #E 8 K E S 34~60 mm, “F3Y 44 mm, TIFEZE 0~20 cm + 2K 18 mm, SHKE
#140.9%, 40 cm +ZHEBEK 10 mm, 5 HKEH 22.8%, 60 cm /2 HEE/K 8 mm, & /K EH 18.2%,
60 cm J DL R H 2K N B H /D T2 08 = oyl [X b8 5149 1, A SR HE [R) /K G2 400 57 mm,
AR VE A6 VE FH 1) FH 7K 8 87 37~46 mm, T34 40 mm, HIEHITH 0~20 om )2 FH R) HEWE /K, e VEE 01 1 T
BI04 34 mm. 24 mm, 5 HKESA 59.6%F1 60.0%, 30~50 cm + 2 HEM /K, 2054 18 mm. 13 mm,
i 7K E B 31.6%H1 32.5%, 60 cm 12 K DL HERE/K, 235l b5 /K B #i ) 8.8% 1 7.5%, H[A]HERE/K
ANBEDIHETE.

Table 10. Irrigation quota for loam soil in 2016-2017 years in experimental station of North Xinjiang irrigation area (mm)

7 10. JLEERXIRIGY 2016~2017 FErhigE+ 8] F 7K E £i(mm)

+/Z/em SR KE#E BT T T e A T THHET 1)

20 18 21 20 17 14 20 18
40 16 17 7 4 8 11 10
60 9 11 12 9 5 4 8
80 4 5 3 3 5 1 3
100 3 3 3 2 0 2 2
120 2 3 0 0 1 0 1
140 0 0 0 0 0 0 0
> 52 60 45 35 34 38 44

Table 11. Irrigation quota for soil and heavy loam in Santun River irrigation area in North Xinjiang for 2017-2018 years

mm
(ﬁli. LB =X 2017~2018 £ rhig, FiE+ B AKEE (mm)
+Z/em KR R ] T R R AE T i SRS T Vi T~ 35

10 20 10 23 7 13
20 14 10 14 8 11
30 9 7 6 7 6
40 5 5 3 4 4
50 4 3 1 4 3
60 2 2 0 2 1
70 1 1 0 2 1
80 0 0 0 1 0
90 0 0 0 1 0
100 0 0 0 1 0
> 57 38 46 37 40
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Table 12. Field irrigation quota for 2017-2018 years in Turpan Gaochang irrigation area in eastern Xinjiang (mm)

= 12. FEMEESEHRX 2017~2018 4 H(E) A /KE i (mm)

+)Z/em TR HERY 1 VLD TR e D 328 T AT
10 10 4 6 7
20 8 5 5 7
30 5 6 4 5
40 4 6 3 5
50 3 6 2 4
60 3 8 1 5
70 2 7 0 5
80 2 4 0 3
90 1 3 0 2
100 1 3 0 2
> 39 51 22 45

Table 13. Field irrigation quota for walnut interplanting wheat with border irrigation and light sand soil in 2017-2018 years
in Yutian irrigation area, southern Xinjiang
= 13. FETHEX 2017~2018 ik EM/\EREELR IR H 8 A K ER
+E/em 10cm 20cm  30cm  40cm  50cm 60cm 70cm 80cm  90cm 100 cm ¥
VEE LK€ Bl/mm 10 10 7 5 3 2 1 0 0 0 38

FRERI 5 7 v B HE DR M R v s R A ATV HE , F A FHZK 2 80 39~51 mm, P 45 mm, F I T i
FEV IR /KB A0 22 mm. T35 0~20 om /2 HRIEERE/K, 581 &1 VA E AN VR HE T35 2078 14 mm.
11 mm, & HZKER 31.1%M1 50.0%, 30~50 cm - ZF#EME/K, 737008 14 mm. 9 mm, &5 HZKEHT) 31.1%
F140.9%, 60 cm )2 K LLN K, 43005 FHZKE R 37.8 F1 9.1%, & HIVAE T )2 138 HEWE /K LG
BRI, FEEEEREEYRRNBEDGETE., mET HEXZRER NZERERYDEE, WK
E A 38 mm, T T 0~20 cm 12 H [ FEWBE/K 20 mm, 5 H K E %1 52.6%, 30~50 cm 1= /K 15 mm,
7K E R 39.5%, 60 em )2 K AR #EBEAK 5 FHZKGE R 7.9%, 70 cm LR ANEBHDET %

4. &L 518
4.1. &ig

SR E DCURE R I W Y R A () A 38 P ) - 88 AR MR AT, WP RIS R IX AR H R K
Sy RUSLPEATRCRL : ETKHTJE AR FH R IE B K SR KRB 2 ek B 3, H AR BB AR FF S AR K TR
Ko EBMHEEE RUHHEZZE T EH BN, 60%LL RS 2, A& H R E BT
e K. RHBIEPOKE . BRUKDFEEMZR 0.80 LLE, HI35A ROKE 3 2R mE, 0~30 ecm b
ERAFL, 40 em KUAURORFRG 2, AR TAEVREURZE 30K . ACEEREX i, Faget, R i
FAZKEHN 42 mm, BERE 57 mm; AR SR 2% w5 5 DXORN 14 A b 338 1 R VA RE,  FHIRD FH /K 8 4 45 mm,
THEYD ST R] FHZK € 40 22 mm; 58 T HE X R E R /N HEE R VD15, I R) A 7K 2 40 38 mm.

4.2. #ig

ARSCHE T MR X 33 S K F M IIAE RS E I M B G AR S, X L R A AT
THERRZ . I OKE . A ROKFI IR BRI KE B v Al 45 RSt 1R XA RERL A KR
NTFHREX K E IR T ISHUAE . AW TR B R ORI AL 35 KR, 2 0E Sk
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FAAE SR R AR E IR, KW Ar R A Sl R M (A R 5 RS AL, AL AR 52
NOEBHE . B W E S e, R, IRk AL RS 2 U B

E&WE

B aE AR BHZHET L T(T 2016 030).
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