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Abstract

To explore the effects of irrigation productivity under different irrigation modes in arid sandy soil
irrigation areas, this article analyzes the input-output and irrigation technology indicators used in
Hotan irrigation area. The results show that: 1) the per capita arable land, fertilizer application,
irrigation water consumption, proportion of total micro irrigation area, and planting area of con-
ventional irrigation methods in the irrigation area have a positive effect on output, with low irri-
gation water effect, This indicates that conventional irrigation has low water efficiency and there
is still room for water conservation. 2) Transforming from conventional irrigation methods to drip
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irrigation for water-saving, the water quota has the potential to save more than 22%. 3) The im-
pact of drip irrigation input factors on yield increase is as follows: irrigation water utilization
coefficient > proportion of micro irrigation total irrigation area > sowing area agricultural machi-
nery power. Improving the irrigation water utilization coefficient, expanding the scale of drip ir-
rigation application, and consolidating and improving agricultural machinery management are
important support for promoting the efficient utilization of irrigation water resources in sandy
soil irrigation areas.
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1. 51§

BT RN D L RE AR R FREKRIZE R B4 A0 11.9°C. 38.9 mm Al 2545.4 mm, ELETsE
RIS 45.6%, [H/K B/ 70.8%, KR 14.7%, HEX HERE AR 35.861 J3 hm?, 5 8 iR HE
FAK 7.5%. 2020 4E3E X A\ 35/K BHIR 4465 m® & HUB 5B /K T 42%, B K2 40 10,353 m¥hm?, &
HBT SRR X S35 7K (1) 30%,  EDX K BERAL TR AT (1 A, /K A0k i . ANHVEX VD> 2K+
ST bR 5 e ik 90% LA L, SEETEE XD+ Kb R A B 2 IREIX, KD AR R KBRS EAS
W, U RGN T B ERER . TR AR LS RN ST, A E DX % 1 A% Ge AR SR a4
(CEMARREMFIRE ., A RS EERMV AE FEARE, BEE KRR, X MERARA TR .
TR IRID L HE XK AE =R, SURME A 2 R S0 AT 515 A S N [L]F) XA B B K A2 328
KL 7K RLEE R G 8l S 2R R oy A KR K nT AR R R 3o 2R 5 N [2)R FEE AR . K
FIFHFRE K= 2 AT KR SRR, B T IO X e 25T 7K AT SR AN T K E BRI SP46
N [BIHFFFE T 5 X K R R, DARTAR — TRy A5 2 43 A1 A O R 3 E R /K R P R BB o AR S
FAFEN™ A 72 DR AR R B 3% R AR 7= 723 (], DASEE DX B FH 7KW 23 A A A, TR
BT o RS I = HEARIRFR 08, T 52 A B X K B w8 R A B AR A S

2. M5 %
2.1. WARXERR

TEAH KD X, MR IbIGIE SR ISRV, R iR iR AN AT X 2 —, W
FHETT. MEE, 25, Kb @ KE. TH. RFET7TE 1T, EXESSE 12.6~14.1°C, FHXE
% 36.6%~42.7%, [#/KE 54.2~80.0 mm, 7% & 1680.5 mm, T FIEHmIA 20~30, HriE - iEEA 36 Ff
T EEIX 2 B RID L S R Vb i A0 AT [4], & MR IR s T R R BV U, kA b . 28R RN
SAETR. SN, AT RIS R E BRI A X Bk 2020 AR HEE X GO T K T
19.09 5 hm? (X EBE T A4 (1) 25%;  4E Atk B 40.23 42 m®,  Hepfalk Ak (5 e 92.3%, &3 7k B 10,350
m3hm?, & A SE B KF = 5], 2020 4EAR. KR . RSEEAPES5h: 4976 kg/hm?. 1506 kg/hm?.
1762 kg/hm?. 6511 kg/hm?; AFHR. H34. 308 kg. 448 kg: [H & 542 il 406.32 1270, Hrbigk
VA= 46.49 1270 15 HE 11.4% [6]. 2020 4F7K %EJ5 A5 108.99 12 m? (5 #HrB/K ZEUR[7] M & 13.4%, ARV
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KE 37.1 42 m? 5% 9.7%, WEWLEAN 35.86 /3 hm? 5758 7.5%, AXJ#Hh 0.09 hm? Lb#7 58/ 55.3%,
I E X A= v 3 B B T AR o5 B 15% 01 250 5 N2 48 B /R I RS 22 AR R K BE .

2.2. BiEKIR

AU FEEE A 1) NI EEXAMEEE, FHT G /R BR X SIHESE) (hEE RS
GrRt R IEGH AR (2020); 2) M T EL LR X K BRI S R A O, R T CRrslgeE /R BiRIX
IKBRRARY  CHEKR G ERNC Y CHrsmAO /K E A ARuE) 5 3) o X 43 i 2= 7] 43
i, PWT (P EREE R SR SR AR O L E RS ) [8], BrEE AL ATH 2009~2019 Al
G .

2.3. MIRFG*

2.3.1. ARG RET R MBI FIHT
EWE T, BT ET 2N B M RGN, X RS BN AT FIMT, N
UEFE T FN ™ H BRI B K R SA PR RN W, WIMTRE X SN AR S, SRR - A% S 7 [9AY
AR
Y =axxg 1)

XA Y s xas o BRINTTBE. AN as by by 2N E R AL
RN R R AR mﬁmﬁ%ﬁnﬁniYﬁ%,ﬁﬁ%%mﬁ@:

axl _blx_l

OX
haic

Xl

O]

ax2 x

ax2
= 6x2

H@)FE M, by AEBNGE, RIH @ R AR by AT SR A2 a
N ARM, BRBEESHAAR.
Q)AL by by REGRIE TRRIARE Y AR, oA BN 7 s

Ep= Zbi (3)

SR R R T3 M i ST Ep>1,  H Ep BN E.

2.32. FEREFENDHIRE
HT 2N Bbrr RGO 108, B8 TEZ I IrERIENR, AT LA E
B SRIR IR EEAT 27 o
1) HIRZKHMA 2%, AR HREK G T R AR YRR X f 7K 5 RN TR K &G R
Ea=V, NV =(V, +V)NV =(V, +V,)/(V, +V, +V, +V,) 4

AXef: Ea NHIEKG R REG Vs KSR IR 3% 65K E, m’ v NEDAR S,
m®s Vo FEPIRRIE LK 28R, m®s Vo NHERZERKE, m vV, NEEE KSR KRS, m®
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V YHEN KR, me,
2) VEBEKFIH ZEL[10], #E/KG HREDHR] B K S e 5 K E R R

_Wi_Mi}i.A 5

ﬂw—VTa—W—a )
ZMi'Aﬁ

M, = A (6)

M; :6677H( 2_,31) (7

Xl g MHEBKRI AR5 WERTEB A KE, m® WO AESSIHKE, m® Moy M2 A HEX 45
AR, CARGE | FEYIE RS, mYhm?s ACH T RMEVREBIARL, hm?s N ONIERREEGE: AN
VEWEIAL, hm?s oy Bo o3 MNME KD SRR 2 IR S KR (T ), %; p NIIETAE, tm' HOA
VEDIRIRZIRSE, m.
3) WEMLIG TR, AFEKBOR G R TT K B 7= R -
m-—m,
m

n, = ¢ ‘CCk x100% (9)

", = x100% ®)

e e me BB KK RIEP=5, %; m, me C, Cy 7 A H X FRE K3 AR I K & K e i
m?, kg.
4) VEWEKA TR
C

WUE =~ (10)
m

Arf: WUE JEBEKZE 208, kgim®s COMMERIEYIR=iE, kg: m AHEBLH K&, m’,
3. ZRE S
3.1 ARG AR B
HROA 88 X E A PN R 7 LR A, e SR (L)~ ()L b A — S 0 7 R A
C = 0.427 x 10T 042409 p 013916 G2 27672 g 060633 5 0.76319

R=0.955" >[R, s =0.707,R;, = 0.834] (11)
F=4.12">[F,(8,5)=3.69,F(8,5)=6.63]

BB ot reretl LT E SRS Vi G S SANGS Wil AU 0 bl 7 QA7 VI 4B SR e O N
ZIRAE W, NP AT, IBAiitiE AF. BEMMKE AS. PLELREMAR L L AB. HE A AR AL
77 A TENEZR, X7 AR & C, YRR IEIBRRN, X C RN
AT >AJ > AB>AS > AF o JEXTINZ RS, ANSPPHHTHARIL bR ek, AR T E X Bkt ot B A
LR s U A T A AL S J A bR 2, B CARHUA AL A T B A TIRAS s B
FEML KR WO SR IIAR 5 ELCER) . LBt i, BRI R IRUPR RN, (HIAFRBNIEH 2
NEZttE, BRAR T AR RUR SN F R RCR . 7325 RR T, DUIRTE X W Y K Ak TR e
RACTIRA R DCIERE 1o A 19 7K ) A Ji 2 1)
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Table 1. Marginal effects of production factors in the input-output system of irrigation areas
%= 1 BERBATEERGE mERIBREE

AP ERAGRHRNE SRR RS i C R (+) IRk(-) bR > B < AR
AIHH4F 1 hm? 598 AT +22559.37 >
ARt A hm? 38 1 kg AF +3.46 >
EREBE /K B 1 mm AS +13.39 >
WO SET R 1 5 LL AB +121.69 >
BHLBN I hm? 3 1 kw AJ +691.16 >

3.2. BXEREST NS

3.2.1. HEEREAK

VEIX T e MR B R M A W P e B, A E R (L /K B S BB o D BRI FH EE (X AN [
PEVIRIRE AR X A AR IE L /K B, BE T A RS BRI AR SRR I S, R AR o4 100 em
TR R BT, AR EEA) AR RE K T IS RE B 980 MRS XM AU R T 20,020 AN WL -
RN S5 R rT %0, ERORE XAEY) SR T SN R), 5 338 5 /K SR B IR FE #4135 31 100 em, S5 38 ok
B IR 2 I 60~70 cm, 70 cm L )Z AR A i, A2 100 em AE RS B K B AL S
T E LU TT 0, R R I B 2 (0~30 cm). £+ 2(30~60 cm). 42 (60~80 cm)Fl R+ )2
(80~100 cm), JEBEAKMEE LA HIN: 14%~24%. 26%~35%. 23%~32%7F1 20%~28%, LK E 5Lk
KAARICH EHERZ . P LERZ.. T LERDMBHEZME N WESHES. L2, L EM
THE, BEBKEE SN 28%~34%. 31%~35%. 19%~24%F1 12%~18%, FINJHHEZF -+
JAEEAMY, LR TR HIERTIL, AR 80~100 cm T L) ZHEKEIA 20% L, F
FEBRKAEAE, TEAI IR 10% 747, 80%LL AR Tt 2 KB 2 o 0 EEEE DX AR HH T 78 7K SRR ik
AAE 4dom Db, BRAEKZERFERFER R I, KEEDIAME LRI KRN 58 AR EEREBE K -

Table 2. Comprehensive crop irrigation systems for conventional and drip irrigation in irrigation areas

* 2. EXEASHESSIFYERSIE

) R A A T
e TATH ey WRIE WIEE g TRTR gokimm ke
Jz 1l 105 8.5 893 45 12.5 562 331 37.1
FOH 80 8.7 695 42 13.0 542 153 22.0
= N AIH 81 8.1 654 42 11.5 481 173 26.4
ST 105 8.5 893 45 12.5 565 328 36.7
S 89 10.0 885 45 13.5 606 279 31.6
FH 87 7.8 679 43 11.3 487 192 28.3
R4 90 8.5 765 42 12.5 526 239 31.3
VX 89 8.5 752 43 12.3 528 223 29.7

i b, XX R BtE L, HREEEMRIEMEM DM TR KD, XARTE
KR ZIBN,  HEE KT RIVEETRELL 80 cm, [AJRF, REEAEARTE 7K A BIF 35 R Hh A 00 B b 22 2
AFRILZE TN, U WTRE DX D 3 T B 2 R — Z2 AN K, TR, S (R DX /K ATRT DA 22 M
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RUEARSERIE . 1T 10 FREX A UK ERW, EYEKI 3~9 AAMKE 16.1~25.1 mm, % H1IX
0.3 % 7.6 mm, FE/KXHEVIRMAREE T 208 . Bk, JET H RN LS TEVIRERE G 5 (K 2)45 Rk, &
FI Ve EE 7K SE %91 80~105 mm,  #EZK K H 8~10,  FH [a]VEEWE FH 7K & 4 650~890 mm . ik EE VB 7K 5 31 40~45 mm,
FE/K 11~13 UK, HH[E)VEMEF 7K 2 471 480~610 mm,  Lb s KLVAIEEE 157K 150~330 mm, 5 /K& FE 22%~37%.

3.2.2. BEBKE~S

T DX AR K B KA . PR T AR B = & [11] [12] [13]5 A SH, AW METH
VELE A VR ) R ) B2 (2 2) SR, F X (4)~(10) 73 A7 v IX VW /K AR 7 7 £ RO AR FR 4 R (55 3)R H,
FH A G FLV ) e S VB [ g R MR A 8, BE DX T el I i FE TRD KR &% 0.881. #EE /K R FH % %% 0.593.
FRA It B2 7 5845 kg/hm? AR /K 4 72 2% 0.78 kg/m®, 43 &%) 0.927. 0.612. 6899 kg/hm? F1 1.31
kg/m?®; FEMEF /K 2 45 H H BT 752 mm J&/0 3] 528 mm, 5K 77 Al TA H] 29.7%A1 18.0%, i X Rk
E 7 SR AE = AT A3 LR S R

Table 3. Main technical indicators of irrigation water productivity in irrigation areas

3. BXERKE N EERAIER

X

R X 1o 0 AR

HRVERK  WENK  EREAIK  RMRMEE  WERDKAT BIAEEROK  BEEDK WEBAK ORMRREE MK

FARS FARS wHimm P Rikghm®) Xkikgmd) FHZE FHZN wdimm  Rikghmd Zkikgmd &A% H%

5
HITHTT
A
HBEE
BB
I
FHE
THE
REE
A

Ea N m C WUE Ea N m C WUE 7j e
0.862 0.588 695 4648 0.67 0.907 0.606 542 5445 1.00 220 17.2
0.858 0.585 654 4597 0.70 0.904 0.603 481 5265 1.09 26.4 145
0.852 0.578 654 4416 0.68 0.897 0.602 481 5057 1.05 26.4 145
0.889 0.606 893 5256 0.59 0.936 0.625 562 6328 1.13 371 20.4
0.885 0.605 893 3790 0.42 0.931 0.624 565 4834 0.86 36.7 275
0.893 0.607 885 5668 0.64 0.940 0.626 606 6653 1.10 316 17.4
0.891 0.611 679 5521 0.81 0.938 0.630 487 6381 1.31 283 15.6
0.898 0.616 765 12,862 1.68 0.945 0.635 526 15,076 2.87 313 17.2
0.881 0.593 752 5845 0.78 0.927 0.612 528 6899 131 29.7 18.0

3.2.3. BEBERM=HFMW
NRE— 35 3 W 3 T RE T sUARN ™ tH RGO A P JI R ONE,  ORAFHE X B AN E R A, H 8
AR A 2R i e 7 RE A K& S, BT PR Z O REIK A R 5 e, TR RGRRE RGBS 4 P,
7 4 B LA (1)~ (3) AL i E DX ME 77 SR AT - TE RS F T R O -
Table 4. Input output system of efficient drip irrigation mode in irrigation areas
F 4 BEXSYWHERRNBRANTH RS
EIX FRAR i B ?%?E%ﬂiﬂﬁ%% NEIHHTIAR A AE Al & R T HE S E T AR B AR AL

/(kg/hm?) e /hm? /(kg/hm?) FH/KE/mm e 3 Jil(kwihm?)
Rag C N T F S B J
A1 7 5445 0.606 0.03 274.4 542 243 55
HTH £ 5265 0.603 0.09 201.9 481 245 35
BEA 5057 0.602 0.08 273.4 481 12.2 5.2
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Rzl B 6328 0.625 0.13 237.9 562 26.0 5.5
1 E 4834 0.624 0.10 306.9 565 27.1 3.9
K 6653 0.626 0.15 124.4 606 32.0 8.6
FHE 6381 0.630 0.14 118.6 487 35.2 1.1
REE 15,076 0.635 0.16 344.4 526 51.7 18.4
X 6899 0.619 0.11 235.2 531 29.1 6.5
C — 2 97 x 1016 7715.161-|— —0.225F—0.3088—3.529 BO.lSOJ 0.457
* w
R=0.996" >[R, 4, =0.707,R),, =0.834] (12)
F=21.74" 2| F,,(8,5)=3.69,F,(8,5)=6.63]
< 15000 r
S AJ 414
5 |-
> 10000 r
% 4B |30
! | % A
é 5000 }ﬁj 45 |-39
= | o= 3
= 0 T
-5000 - o T T A -11935 /1]
FIH | FIH | S8 | il | W3 | ke | TH | RE | 2
WRE|E | E R HE]E| R K P r a1
—s— SIHA 4648 |4597 |4416 |5256 |3790 |5668 |5521 |128625845 ™ ‘ 3188
) [t
+7fxﬁt1oﬁ 4621 |4572 |4489 [4906 [3956 |5789 |5542 |12953|5854 -50000 0 50000 100000 150000 200000
HIZI% |-0.58 |-0.54 | 1.67 |-6.65 | 4.36 | 2.14 | 0.37 | 0.71 | 0.15 BT 7 R
(@) Gil-5HRE LR (b) FNEEZR X 7= 81 bz

Figure 1. Analysis of input-output model for drip irrigation system in irrigation areas
1. EXHERGRN = HER SR

K5 (12 N B E K, gt SRRE A 2£-6.65~4.36% T4 0.15% (/& 1(a)), FRA4HATHUT
BT BT . RN E R LB (4 1(0))FE t, 6 WHRAER: BEBKHM A R E Agys
NI B AR AT ALIESliE & AF. BEME KR AS. R Em M G AB. IR NLEN /7 AJ,
PR = 2 C RIEU RN 2= 34, HAMEEEA: Ay > AJ > AB, 6 BEBLKR] R4
TET R E, AU &K, BTN H R B M EE bR E . SR~ & C 2
GO BRI 2 B R/NFEBE N : AT > AS > AF. B HUEE SR NN R LA, MRS #Eh

L AL RE A A AKE R 3 MR, WEBBRN T RG R ERRL, MR ERNA R
GACR T RET K BEBE B, He 2 DMEERREEAAL, B H 8200 25 R 1320 bR 2808 A% R A R0
X RAG I UL R, T I E R, AR, (ARG R FEREH K E A, KR e R R
T AR R, B T R N S B D R s R R R, EVEE R GO AR R B
R FALAE A& 235 kg/hm?, & E R AN 2 40t F IR 225 kg/hm?® [14]AEK T, 7R3 &R 4
RN B HAP et s T BA e R K, SRR KB B, & BAE K R TF 6 A
HE[L5] HuT SRAF 5 K 7= 0 o E IX 3 RO E R G PR e & Ep = 1171 > 1, R 32 aiim KT il 5t
RE, RATREAE BRI AT R AP R 3G o B, F i VHE IS FH RUASE X 2 - R FH R X 7K % 3
e ORI B AR .
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4. #hig

AT ZHFNE AR ARG, T A D 3 DAL REBE A 7 T AT SR W L 0
Pras REoRs: 1) WANARERER T 30, EMADUKE . BRESEmAR S, (et RSN 2 IERN, H
W R AR T NI AR BB TR RCR 3 Ml Rtk — P WUIE 1 R AR RCRAR T IR R
HEABRKITK KA. 2) ZTHEXAEYI AR 20 Hr i) 2 73 AWM B IS 1 Kb - REIX 2R AR
POREBERI L o 3) XD L REXWEI A ™ F1 o Mt 1 % IREML R Uy U A2, SN R G R I R
T3 1 A3, o B EM P K R A N2 it B B YR AN AN SO IR 2 s[RI AT DAERAS 1 7K 1 7
BOR

S 3k
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