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Abstract

Underfilm drip irrigation is the main mode of agricultural water-saving irrigation in arid areas of
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Xinjiang, playing an important role in the efficient utilization and management of water resources
for agricultural water-saving and yield increase. Based on a review and summary of the applica-
tion practice and achievements of micro irrigation technology, this article analyzes the compre-
hensive effect of multiple factor inputs in agricultural irrigation systems on agricultural output.
The results show that the contribution rate of fertilizer application to agricultural output is 38.7%,
the contribution rate of water-saving irrigation and water resource utilization is 61.3%, which is
much higher than that of agricultural fertilization technology. However, the contribution rate of
the application of drip irrigation under film technology is 10.2%, which is lower than the contri-
bution rate of irrigation water resources, which is 54.5%, and the contribution rate of channel an-
ti-seepage and low-pressure pipe irrigation is 35.3%. This result indicates that the input-output
system of agricultural irrigation is still in a disharmonious state, indirectly reflecting the short ir-
rigation cycle, frequent irrigation, high energy consumption, small quota, shallow soil moisture
layer, and deterioration of farmland ecological environment caused by white pollution of plastic
film. In response to these problems, this article proposes the research and development direction
of water-saving, efficiency increasing, energy saving, consumption reducing, and environmental
protection infiltration irrigation, providing technical support for the high-quality development of
agricultural water-saving.
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1. 51§

BB 70 SER REE R [1], EXEYSIR 8.4°C, HhgiE. AR, JbEEREX A 10.7°C. 10.1C
6.6C; HEE % 7.7h, HrmiE,. RiE. JLEEX N 7.6h. 88h F7.5h, Siim HER A, #EX
KR 138.4 mm, SUNA[E Y FEKE 20% [2]. FEK RS 58 28 9BIL SBERE (X 7073 9 81.9 mm., 57.3 mm
H1193.0 mm. FH7/KH] 3~10 H Bk & L 84%, A RF/KEA 41% [3], P, BEXEABEEKEAZ
50 mm. 7 X AF 34 75 % & 1938.3 mm, H g iR AR s AL SRRE X 23 0] 4 2177.0 mm . 2375.6 mm 1 1644.7 mm,
RETRIBE 941 BIE 2 K. XKD ZZKk5EE. [ET 2. SN, 2R E RV EZM A
FEBRA . FrER KRR E T A IR, BERRATAT H Al Kk R AR sy 80T KB A /K 3R
VeSS T RNy - Sl S A P 7 D R R NIV E R T i oS R 1) P SV A i 5 % N VA E 7
SEEE, AN TR TR N P A S AT e, SRR AR B R RS AT TR, BRI K
AR R FH AT RS e SR AR AR

2. TKERBKARGTENRRRE

WrsE 20 theD 70 SEARBLR, TG A FTESAR T B nu M . 20 4D 70 4K, IRIEATMIBE
B R WOKBAR T AR KA . Bafe U R, 908 + BB R e FHI R B 2 5 HoR A W
Blo 80 EARHT B SN b~ A 52 AR, e e alBsyE N [4] [5],  H iR 32 ZE9n e - ] 52 20
VE S AUOBHHE . 90 SEAXE 2000 SR THWE[6] . RMESCNEERE . BRRE(7]. (RIS EER/KRE . WL T
THVE[B] AR HE K/ R REBR[O] 55 2 Al K B AR IE N FHAR AR T . BEN 21 th 20 it st i 5 v v
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[10]« A el 252V W0im SR E[11] B I 2NE R [12] [13]8AR . A 38 J2 R 10 2R HE[14] [15] A B8 7Y v voE v
IKESHEAT H NS HE[16) 5 15 K VARG N « e Y, SHrE R LT /K EMR 40 SR 0 HUR IR 20 4, i T
ANATE AT K EE AR T VRIS TR R S RN «

3. TERARNRIRRCER R R
3.1 T HERARAIFR

TR ML T KBNS J7 A 2 T IR TE 2 8 K2R A4S 6, T B AN 2 AR T [
TR, BONBL BRI K . 1974 SEIIE M S VE A SR EROR, AR BLAE A E IR BT TG
A EfGRER . 1980 FF& 1990 FuW AU AW Sk ARk LRSS . L
Z A=, RETETIFEE SR E[17] (18I KBER T B, 18I BRSO RER RS B T Pk
J&o fEREKASTANLER, Sit it JUESEIERESE TR 1S, ARt SR KA B — IR L
Ve, i EEBCE N EESCREA . 1R e SR, iR KT AR R B3 1A N ORRRACH
BT, KR o SRR HLES S, TR TSR T R[04 K B R . 2 ARk — K
vEgEE R i, RS, BB AL TR AME U P AR AR N AR T O B B B
HERANE S WkIE2E . WHERT R BB TR KA RUE[20]. JBE T RHER A K = HEAOE UM IR 28 K
BN, WK R R R TR R TR TOKBRIEA AR . RN RERCRE AR, 1Y)
FEOKBRIE . LRI L KIS A RE VT [21] [22] 75 T H 2 e, SEBL 7B A FE R — R HUA R,
FEHE 7N R RE AL o

3.2. BETERET NF R R

321 ETHELRAUR

WriEHh T R 5 [23] FRE T AR B 2000 47 1) 338.80 /3 hm? % Ji £1] 2020 £ (] 480.88 73 hm?, 4K 3% 14 1.68%:;
YEIE ST K A B 2000 4F 118.20 J3 hm? Ji 2 2020 4F 33.87 J3 hm?, 4E 8 5.78% 2 ILIZ4E T R4
I FE 5 1 /K EBE HY 2000 4F 1.06 /5 hm? 3 %5 2020 4F 15.14 J5 hm?, 4Fi4% 13.50%3% A1 {H R JE 344
AR W 2000 4 5.58 /5 hm? Ji 2 2020 4 2.60 /5 hm?, £ 3.57% KI5 T FRRAs: B6 N i
THAH E 2000 4E19 0.31 5 hm? & JE 51 2020 4F 244.94 J5 hm? 4E3538 37.40%, (5 S HETH A1 50.9% A A&
b5 K HE I = EEAR
3.2.2. AEIFAERER R AL

1 R T RS0 1999~2020 FAM RN ER SR EE R, RINEIRLGEEHE T 5007 E
(W)AHDEH 7 PR RN ZR : IRIEFTB TR (X)) (R B E K RETA(K,) % BT E T AR (Xa) Wi HEE
TR (Xa)~ PR R E T AR (Xs)~ AR ZK B (Xe) PLAEHEF B (X7), BRI AT — SE R A i [ 24 B AL T FE A«

W — 9272384 XlO.07368 X316263 X3—l.44928 XZO'43029 Xg.06807 Xg.36612 X$'11594
Ry po1g) = 0.997 2[Ry 5 = 0.433 Ry, = 0.549] )
Fioy 7o=338.56 2 [ Fy o5 = 2.49, Fy, = 3.64]

LRI E 5 FE R A F 38R R 3 K, 7 FR S SERR B A X 1R 22 40.7%~15.1%, 748 AH 2 0.1%,
AR R B AR K RN RSO P RN R B, 3 1 hm? RIE R BT
B Xy, AP E W T T 0.1165, A 1 hm? (IR HETAN X, W $TH 3.1719. {HAEHE 1 hm? & FLHERR
A Xs, W HIRFE T 0.6228, A3 1 hm? BEHEMIAL X4 W EIRFE T 10.4696, £ & 1 hm? JI5 T i 8 T A%
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Xs» W 27+ 0.0924, A1 1 m3 ok /K& Xg, W 2 7F 1.2903, 4&F3 1 Mk A jiti i & X;, W 2T+ T 0.9297.
BHEE N R 20 72 IR USSR, X7 A SRR BN DRI 2R, o R0 [ R AN s 2 FH 7K 7 =X,
Y B RE R AN BT AN B ROE BT 5 XK R R, 1K 5 S R A0 o R0 [ S i/, BT Wi
TEE TS /K B AR B A B IS A — 0, KPR ™= H B IR N R 3R RN A R R ERIKRE > &
WHAKE > WIEHAHE > RiEPE > WK, RN TTKER R G5 T RIEPHEE ERK

Table 1. Agricultural water resources input factors and agricultural output value of Xinjiang local system over the years

1 RS RGERHERIKFBAEZRS R >~E
b E RIERE RIEE#E EMER O miE O BTREE QAR HERAE

L L% IF hm? /T hm? /T hm? /T hm* /T hm? Mz m® I3
g w X1 Xz X3 X4 Xs Xs X7

1999  461.2 1176.0 8.5 3292.2 47.9 15 328.8 78.3
2000  487.2 1182.0 10.6 3329.1 55.8 3.1 329.0 79.2
2001 496.8 1145.0 16.0 3338.0 78.0 7.0 367.0 83.3
2002 457.7 11385 13.8 3401.4 87.2 12.4 354.3 83.8
2003 4828 11315 206 3404.3 92.1 22.0 351.7 90.7
2004 5150 1173.7 25.0 3395.0 95.1 36.8 357.1 99.2
2005  596.4 1236.9 35.1 3372.8 101.7 54.0 377.3 107.7
2006 6386 1262.4 36.6 3385.0 90.3 100.4 352.4 118.0
2007 7364 1310.4 45.7 3403.8 89.8 167.6 352.4 1315
2008 7842 1233.4 46.7 3372.7 715 349.6 377.7 148.9
2009  898.6 1186.9 60.0 3237.1 62.2 634.3 383.0 155.0
2010  1376.9 1087.8 64.8 3090.4 56.3 884.6 386.3 167.6
2011 1437.9 1034.1 73.0 2997.8 45.7 1140.9 404.6 183.7
2012 1677.9 374.1 84.6 3396.4 21.7 1260.0 4171 192.3
2013 1806.1 370.4 93.0 3197.6 22.7 15725 425.0 203.2
2014  1955.1 367.9 104.9 3056.8 25.8 1775.0 410.1 237.0
2015  2005.4 335.8 117.0 2944.1 265 1939.7 409.2 248.1
2016  2163.1 315.9 124.9 2775.2 25.8 2138.6 398.4 250.2
2017 23132 278.1 122.1 2664.7 28.6 2275.8 406.9 250.7
2018 2541.2 568.0 104.0 2557.5 28.6 2431.0 386.2 251.0
2019 2616.3 338.7 148.6 2434.3 285 2400.4 382.4 252.0
2020  2936.3 338.7 151.4 23335 26.0 2449.4 381.0 253.0

BT RS RAER R E = -1.0931, H . RN Xiv Xov Xsv Xe I E; =0.6705, LA
PEMLE 5 EE 61.3%, fLAENEH 2 X, 1 E; = 0.1159, @ Aksf s & Lk 38.7%; FUUNIEN Xav X E =
-1.8796, SRS LH-171.9%. W LLE H, SRR PERE IR THOM G I AR 1, wiIszmm Rl
FEBLFENE R G T A IR S, EBR i R G0% U E RN E S o 7228 1E RS Ak A e

DOI: 10.12677/hjas.2023.138100 722 LR


https://doi.org/10.12677/hjas.2023.138100

R AT

M, R EA 38.7%HITTRRE, 2 RIMANKFIFEMRTTERE 61.3%, HA: RiEFE X KEE
VE Xov THVE Xs FIAOW K Xe IZ, 7ETTHRZ P 1 5 LL 2 5104 11.0%. 24.3%. 10.2%71 54.5%, W LIE
O AR EX = g K, HUOR R AR RKHE, (B RERER 5 LA e/, By
FroT s, FEARRIFBEN G RO = R G, T 8 E A X 4R 18 A A8 7K S ARk 7K & R 43R F AR X
Ao IMTEE RSN, HTEEAOEERE BN KA M T REEORES, B NHEIFAE BN RS
FRE T KB ORI F B W 7K s o R R M RO IR R A A A3 [

3.3. FET R A B o) &

HTERARE N EM 1996 R NTEHET 24 CER T 24 TR, HEEK RIERE AR, TR
RURNRAE T EBEAEH . BB TR REHE T N — S ik S . RN e . EAKAI e,
KR, BERSATRERER, BHEZ LT KR, “ THOKPE” BEEA 7/ KFE[25] [26] [27]. St
ECRHEACE R D RED AR TN K R 2 T 0720, w2 H B HE b 08 ) T 1 K SR AR
FH ] 358 7K 43 28R A K BERE SV FEAR L o 68 N R VB B Y /KIS 7 AR, LK FE AU A s 453 [ Wi
A . HORSETER B ™ E R LK o A, ISR EYIR RV R R R RKE SR R
N, MR ARIRSOK 2 e 375, FEMRAERKZER, BurEss, 553, 1RV 8 KoK R R FAR 28] [29]
[30]. HEJEEZE A5 TRIBTI/K . D JRREAE K (R EHR F A [31] [32], (HHWIRER Z MM o T 41t
T, IR R A AL K KRR SR PE TR, TARFER A, HTEEHh R B R =A 24%, X
MREARER A 18 kog/hm? sk B+, R 20 45 3P AR I B A 300 kg/hm? [33] [34], 4
B B 2000 kg/hm? ) S BRAA 2. T Akl 5 B R [ 55%R1 6096 [35], AR X VEMI - B A N HF 48 16 4F
PR b 57 2 1 IR ORI T SR PR 4 3G 7 28OS [36] o B SXoF b R G ), ] pAY 7T 7 o g 5 < 3 A
TR BT B AR I VERE T, (HL PR R A DR 58 4 B A s AR XSG A8 HL 82 AN 2 [37] 0 BHARAR HH
LS L M SRRV ™ B, SR P LA (RS P 5 e e, AR B B A PN L& Bk = H A AR ANE B
A, AFTETRMSLIE BN T AV S5 1) 8, 520 A FH 3 B I AR FH AR [38] o AAIZEE, 58I 35 v e JE
BRBE M BRI, IR S g, b, PR I R A PR RS I ER R

4. RTRERERRTSE
4.1, SBMEBNEARLS

SR TN BT KIS SR FE AT SO T VA[39] [40], 3R 80 ARSI HRAHEROR, 21 tHhadwIet
1T W FU[AL] [42], V53 2 S B R L% 28 B K S 51 . RGUIBAT R AU T 5 i [43] -
A, BERWEALET T 2 E TS TS DTS IBRIE . TR SIVEAE J AR RE BT I BOR ¥
it KA N, B BRI — LB R, R AR GO USSR, AR IRV
KNS SHEIRE DT, SR R 7 fF. BREREMB AT oes T LK. e, <.
HORZS, FVEM A BIE RAF AR S AE[44] [45], BREHRAEAR HBHEZE 35 cm K LAR, w8/ 1 i £
BRI AEFEKZANE T HTi B AR e, BB ENHE R AT, IR A ATER LA T
£ 30~60 cm [46] [47]; H3EIRIE RS EPIIR R OMRA R T KR, BRSO TTEME S 1%
o 75 B S N[ABTIEVEAN [FIE /K E AU BB A6 I R B, ORI AKE B A T 10, VB RO HE
IKEBGIRIE TIRICOKIE G, B BRSO RERLE B, A7 8T KT BEFEAE -

4.2. BIZNSHEHEr B RSIE)RE
B ETKE B REROR N ISR AE AT, BIZ0HE) B AR 2 2O 1) B B AR R
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PAFR, RARISATING AL B SO KR I FE K0T 7T AR SR 4 ah) 00K i B, — B A A 12 [49] [50]
[51]. HHiHEPNEHREREZEBR O it (HE B BOHHE 2 P850 Sk K IE R I8 4T 25Kk, H T 5
BoH — 55 KRB R R EOR . 2) I TBEER L Z MM, BEMBED TR T2 55
W] . 3) BHEREKAE TP 30~40 cm, KD ERHZE B T il LR, RIZ 5 om oA LK
DY, HEEI A C[52]. T AR R R R AT AR 3 % 10 om [53] [54], My E EIE
FEIE A2 A0 A L PN K 70 7 BE[55] [56] [57]. HIUETT WL, BUAERERCACIRZEHE LG S HE B 75 2. [E
WANIHIBHENT 738 2 S AR S REVRMDREMR B BE L AR AEAR . ZEBRAR S S 3K . PR BT F PS5 T3 THI 58]
[59] [60], i R ST e ML BRASA -

4.3. MAEEREANEAREE

R K LI . KO I K BERERT . BBV RHERIAZ KR, SIERE A 55,
WA B REBRBE R ARG N HET M, XTI BB T A R EERTRG R K. BA
[FIEBA UK M B ATHRETE Y, DU T RE (VA EVE s B imES) A OBE (e s WG R BRIV gkl
A 5 om Fe I IGRE)  WEAK S H K I I8 AT IR i3 R AR BR AR AR T E . BAREIAE AN,
(AR B R0, R E N K NBARFURAE . 8 Ut i AN 5 1, H3OK IR =
T U RN [0 ) B T SR AR R W 3R (IR R T Qg ) R R R R RE TR ENKP T 1), RER K
NBEF IR REF, RiE LR 2R, HRE T RUK L 8RR BN A . R BT 5L
IR, BHZE UL TRk RS BTN RS, B EAKDZ T TR WA,
HRE B B SRR AR, 3K BT LI G2 /K 70 A R/ [61] [62] - IBHER R 535 H AR R AR
BHZE L AN 8K 0 TR USRS, H 3K 71847 A PG 52 5 BRI 22 T[63] [65]2 & 1 4T A2 i
%], KM TEREK 2K, ik, BERA B SR LKy BRI [65]ATK: 1) #
BKHHRBIEREAET RN, T IRs /ARSI, KRN, SEEAGER, BRERIZT
I, DRI RERRFEROR . 2) BHZE S UL T 38K st R B iS85 AL gk vk, Bl
TAEMR AR RILDOR AR 3) BHE KLU BHOK MBI E AR R. R m S SIM TEYKIER G 4) &
VEAR FHER AR AR T AR N 38 SRS B OK 73 TE R N T 3R R T Te A e . e
BETE R “ 3K - IR el - ToREAfE - Fh 7R - AEUCORE R - KT REREFE” ZRa R, K
HES A AR A R )i 1 2R AT

5. EENMRXERAREH

N S B REAR G LR RF, tKIERBOK S HROL e as . RATGE . $2 8 B ) — Bk 9 (G
FTEM T R TREBeit)— H BB B (25 /K42 . IR S8 . BE TR AR F5E N iR B e S8
BEMF MR, BV EBHE RN, IR ERAD G BN R AR B Rk —
O B (B E MEBEAR RRER 2 TE I P 3 22 ) R P ) R e it 9 A e N T 3, SR AAIVEE T ) T8 st
it HE N C BRI 1] L
5.1 MRBANEESE

FEXTBHEBORR I SCbr, $ AR e BN SIS HETE(1A 1) 1 Il ABHEAR RSk B 2
VEDRD T FEM IR L S AR AR, 3 i Efl N\ QUK 25 LA /K ks 4 J9iB sl A\ SR /K A58 T i H
Kk I 2 B, REGERETE MRS EMENRIAHELLT, R RM BT, £5%
i WAL BE KBRS — A — AR B UL SE K
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Figure 1. Insertion infiltration irrigation method for farmland
surface

E 1 RAMFEANSERZE

H TS B E SRR K B EAA N I i R 07 N, S EEISE B S A AN K 38 T 7
ST W T A, AR T B SRS KR T 1 NS AT M R . A b EE . Y
. MEHE R TR RS M B S A By IR KRSk, BRSO T4
KB EBHERLLT) 15 cm, FkRERDN 1.0~1.8 Lih, &1 1E TR K & IEH R 2B Wit
BAER R ZFHE K —REBUGE, &Kk B G N KSR T40 AN K S T8, kit
ALK 2.8~3.2 Lihe XFEFEAMRR TR FRFB AR, 80 RIFBEKD R RRRILBI L
FEIK AET /K HE RU LR A LR -

A IR BHE R
ARBRETT A
v
[ |
PUARAR F 1y 1 535 AT S NS R
I |
| v | I v |

EE HEIK 1ED) Hik HEK 2l
HF R g EE B b
HF T2 RE T ANHE RE
30 & 30 & 38 A< H 1EZ 3FE

40cm 40cm 10cm HF ZF 10cm
[ | | [ | |
v v
H [F] B 1 FF 2 7 HH[F] B JE K 2%
KA 1 [ S Bl 2 e S FR P —
RHN AR FERK UHEARHLAEMD 58 1k

Figure 2. Comparison of buried and inserted infiltration irrigation in the field
E 2. HisEX RIEANEEX L

5.2. FARNEERIIELTHFN

BT E M B R SRR FER— R ESE R, SRR AN E . R AN B
R 2 AR 1) BB S KRR A A O AR ML, MARAS gt N T BN K TARRACRAR R L
2) W [RIALBRAR PR AT IBHE A RSO RREE R 1) . bR A NSRBIV 3 NS . HH Al
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IKBEMRM B, BEIEREKSIEAN IR, EHEM, MO B4l RV 5E B LK 4l
oy FEAENL . A, f T H AR K B AR A R, Rk B ISR K a2 3, BRI,
TEVISGRBER S R n B8 Sl N EKES — PRI RI T, MARAS L ok A 2 S REE 4 Bl A
(B RITR S5 S5 i

6. &it

ARSCET X RS T RRERE K R I . KIS . IR REAE . DU IR R, KB A G
TGRS ECRAL I, T TBHE “ HIRICUK - R AL - TERERIE - bR - ADRERCORE I - 1iRE
BEFE” LRGN, $RH T AR MR B R SORNIBLEBOR, AR 7K HE R RE B FEIA O i Jo 12 7]
PSR R B T R AR

SE 3k

[1] #EESRFE. MBS KRR 1950-2019 it 4i[Z]. 2020.

[2] E&, R, RDE. FamcolfKEFR AR ARAM]. b5 o EROVRHER AR B R, 2012,
[81 AR NRSERIEARFIE. B EAKZEAHRIR]. A E KRR 5, 2020.

[4] RIREA. BESHEXETEWEFERN]. BHERR, 1985(1): 4-7.

[5] AR SR K S AR B FE ], 157K R, 1997(3): 15-18.

[6] SKAEHT. BEBAUE R RRIVIK R AN 5 [J]. 97Kk, 2000(1): 8-10.

[71 & ESTKERE AP RSP KFIKHERAR, 1998(10): 51-56.

[8] whigsR. ™R AAUE TR AL TE B —— 7 s Ak Fo it i s Pk R B R K0 0], A [ KR, 1994(11): 45-47.
[0 B =¥, TR BHREYCERE BRG] AR, 2002(3): 1-2.

[10] 23, AT, EZRB, & BOmER KGR T[], KR, 2001(3): 22-23.

[11] VB, JRSREERAR S H[I). /K HEBRE, 2003(6): 24-26.

[12] B, 5RITHE, % B UERE AR B 5528 M]. Jbat: A EKFIK H H A, 2008.

[13] JAASE, 5kMIT, BEH. Eir S N AR A D].  ERZEAEE), 2009, 39(4): 814-820.
[14] 3KAR, St 5 U0 A B R B |5 0] Fraidlk R, 2005(4): 2-3.

[15]  EBERAR. AN[FIHE /K RE A0 HEMS /R Ft 2R b S B R Y 1 A ZE A R[], AR KK L, 2019(5):
127-130.

[16] JFIF, REME, & BB K RN AL b ERZEAREE), 2019, 49(1): 76-86.

[17] ZEZTF, B354, (TN, 5. TV RE K280k S X I8 N SR R S R e A SR BT 72 [J]. /K224, 2005(7):
886-890.

[18] EHrum, EFF, RILF, 5. FETRE X VE V> UUR BB 10 K28 K DI RE S A VPN [J]. A0l TFE 4R,
2018, 34(15): 85-91.

[19] JAIE, 4R/, Z2EZF. B RREESET LEKEIEF R LR [I]. /K EEME, 2006(4): 8-10.

[20] =AEH, Z4, . PETKERRE S KRIVKR, WA, &85 @[] HEN TR, 2015, 33(1):
78-92.

[21] HrsEKAK BBt FERe, 45, DB65/T 3055-2010, il 4h /R H i X K B i v AR R BT HTES].
BT B R BOR B R, 2010,

[22] RiEF, ZEWME BRE2BE. 2BMD-20 58N Al SR A L[] FraRAaliL, 2001(2): 23.
[23] HrEE4EE /R BIEXOKFIT. HraE/KR S gm[R]. 2020.

[24] EHEMG, Bez, X, RWEARET M) Jba: S5 E0E A, 2009: 58-65.

[25] @®EL, BE. “HHKEEKERNTICI]. 5K, 2004(4): 8-10.

[26] YT, ZEIEVG, BREE. WELSOKS B L] YK, 2011(9): 36-38.

DOI: 10.12677/hjas.2023.138100 726 b k=


https://doi.org/10.12677/hjas.2023.138100

R AT

[27]
[28]

[29]

[30]
[31

[32]

[33]
[34]
[35]

[36]
[37]

[38]

[39]
[40]
[41]
[42]
[43]
[44]

[45]
[46]
[47]
[48]

[49]
[50]
[51]

[52]

[53]

[54]

[55]
[56]

A, XEW, EEE, & KRHERETSOKFAIR ST AR JE K 2R, 2007(9): 599-602.
R, A, TooR. HT R AR T I R R AR AE I ) R SO T —— U= T B R A S R R R
54 MR R TFE, 2012, 2(10): 29-35.

W, B, BT, 2. MG B B X A 39K 0y A SRR AR RIS IR i3], Rl TRE 24k, 2019,
35(19): 117-125.

B, N, BREBE, S BERAR H RS QIR K B SRS [J]. ARk TR, 2019, 35(24): 223-234.

Mahajan, G., Sharda, R., Kumar, A., et al. (2007) Effect of Plastic Mulch on Economizing Irrigation Water and Weed
Control in Baby Corn Sown by Different Methods. African Journal of Agricultural Research, 1, 19-26.

Mbah, C.N., Ezeaku, P.1., et al. (2007) Tillage and Plastic Mulch Effects on Soil Properties and Growth and Yield of
Cocoyam (Colocasia esculenta) on an Ultisol in Southeastern Nigeria. Soil and Tillage Research, 93, 264-272.
https://doi.org/10.1016/j.still.2006.04.007

RERE, L5 RER MR E G LB SR [0]. R E ML, 2012, 39(1): 3-8.
FEE S, EFEAR, SCE, 2. B AT RS B 5 b b AR BRI U [I]. AR AR SR, 2008(7): 3470-3474.

HET, ¥, FHEE, & Frmem w50 AL K A I s 0], Rl TRE R, 2013,
29(8): 91-99.

gk, TF55F, KIEK. HBRE S RIED 2RI, &k T4, 2008(11): 172-175.
AR, B, BIRATT. TSR X A A R 25 kR EAR B K 2 FE EE R SL A [J]. A TR R SE R
(ESRFLAAR), 2020, 38(1): 63-68.

PRORPR, WREEBE, KIFRE, 5. BT AR AR RIS 20 R Bt YA EE R B BIOIR 1) R S 0 SR (3], Aok TFRE2EH, 2019,
35(16): 1-13.

2, . LIRS KSR B RSP E g ma[J]. Rk THE4R, 2017, 33(10): 130-136.
SORNE, SRR, AR, S BRI LM R HE KA NIBRRER]. /KRI%440, 2017, 48(6): 730-737.
B, E5t05, M. Hh RN A IR T 0], H ELR A KR K E, 1999(1): 3-5.

ke, THE BENES GSEESARE) 8w ek ExUR AR STiE[J]. 97K #E#E, 2000(1): 1.
ZRIT, R, i, W R GRS ZEN IS ) T T SR [J]. K244k, 2018, 49(1): 103-114.

Helms, T.C., Deckard, E.L., Goos, R.J., et al. (1996) Soil Moisture, Temperature, and Drying Influence on Soybean
Emergence. Agronomy Journal, 88, 662-667. https://doi.org/10.2134/agronj1996.00021962008800040027x

TR, 8%, DB, 5. Hh RS P AKAE B E AR 5I0E[Y). AKFI2EHK, 2010, 41(3): 368-373.
Xk, B, EHRME, S5 Hu T EEAS R K SO AR FE K R = s A AL [3]. /KR, 2009(2): 11-13.
TR, B, 2R, 5. Fres e T R R R[], K #EE, 2008(10): 16-18.

HIREE, TRE, HAR, & ASEER ST MR LR R4 KR TR~ R[], o ER A KA
K HL, 2010(8): 21-25.

TRIE, Thefd, By BRI & TR T[], R TFES R, 2014, 30(24): 74-81.

FEE, SRR, T, & T APUE M T RGBT R[] TIKHER, 2001(4): 21-22.

TRMENE, RUHE, RAEE, S5 OR b EETAL M S K A & S I RE AR AL [I). RO A4k, 2015, 46(4):
183-188.
Yescas, C.P., et al. (2015) Yield and Quality of Forage Maize (Zea mays L.) with Different Levels of Subsurface Drip

Irrigation and Plant Density. Phyton-International Journal of Experimental Botany, 84, 272-279.
https://doi.org/10.32604/phyton.2015.84.272

Sanusan, S., Polthanee, A., Seripong, S., et al. (2009) Seedling Establishment and Yield of Direct-Seeded Rice under
Different Seeding Depths. Khon Kaen Agriculture Journal, 37, 15-22.

Rebetzke, G.J., Bruce, S.E. and Kirkegaard, J.A. (2005) Longer Coleoptiles Improve Emergence through Crop Resi-
dues to Increase Seedling Number and Biomass in Wheat (Triticum aestivum L.). Plant and Soil, 272, 87-100.
https://doi.org/10.1007/s11104-004-4040-8

AN, S0, W, 55, ASFEHE AR EERN FOK i RIS [J]. KRR, 2012, 20(5): 88-93.

WA, MIik, RUNGR, AN TOR BRI BT 80 Z 5 ], TR X RE A, 2014, 32(1):
25-33.

DOI: 10.12677/hjas.2023.138100 727 LR


https://doi.org/10.12677/hjas.2023.138100
https://doi.org/10.1016/j.still.2006.04.007
https://doi.org/10.2134/agronj1996.00021962008800040027x
https://doi.org/10.32604/phyton.2015.84.272
https://doi.org/10.1007/s11104-004-4040-8

R FART

[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]
[65]

K/NRE, Wik, BEE, & R RRE R S R R EOK R AR K [0]. ARk TR AR, 2016,
32(13): 75-80.

Valentin, F., Nortes, P.A., Dominguez, A., et al. (2020) Comparing Evapotranspiration and Yield Performance of Ma-
ize under Sprinkler, Superficial and Subsurface Drip Irrigation in a Semi-Arid Environment. Irrigation Science, 38,
105-115. https://doi.org/10.1007/s00271-019-00657-z

Fan, W. and Li, G. (2018) Effect of Soil Properties on Hydraulic Characteristics under Subsurface Drip Irrigation. IOP
Conference Series. Earth and Environmental Science, 121, Article No. 52042.
https://doi.org/10.1088/1755-1315/121/5/052042

Irmak, S., Djaman, K. and Rudnick, D.R. (2016) Effect of Full and Limited Irrigation Amount and Frequency on Sub-
surface Drip-lrrigated Maize Evapotranspiration, Yield, Water Use Efficiency and Yield Response Factors. Irrigation
Science, 34, 271-286. https://doi.org/10.1007/s00271-016-0502-z

JEHRIE, AV, Tk, . FEKAFLEE I HIREEE R R KN [I]. Rl TR 244k, 2016,
32(21): 125-132.

KRB, RO, B, & RHMEREN ERAERKEE KBRS B[] EBHEK AR, 2014,
33(1): 100-102.

40, B RSN IR SO GL[I]. T /KR, 2005(3): 26-28.
INEE, DR, 2T R T K S RIS FT[I]. T KR, 2012(9): 41-44.
LR ST, BRURHR. AR MR RN 4 /N K IR [3]. K AR ERI 5T, 2018, 25(6): 342-347.

DOI: 10.12677/hjas.2023.138100 728 b k=


https://doi.org/10.12677/hjas.2023.138100
https://doi.org/10.1007/s00271-019-00657-z
https://doi.org/10.1088/1755-1315/121/5/052042
https://doi.org/10.1007/s00271-016-0502-z

	新疆膜下滴灌技术应用现状及展望
	摘  要
	关键词
	Current Situation and Prospects of Application of Underfilm Drip Irrigation Technology in Xinjiang
	Abstract
	Keywords
	1. 引言
	2. 节水灌溉技术方法应用历程
	3. 节灌技术应用探索实践及成效
	3.1. 膜下滴灌技术的形成
	3.2. 膜下滴灌推广应用及成效
	3.2.1. 膜下滴灌发展规模
	3.2.2. 不同节水灌溉模式应用效应

	3.3. 膜下滴灌应用现状问题

	4. 膜下滴灌改进发展方向
	4.1. 渗灌独特的技术优势
	4.2. 制约渗灌推广应用瓶颈问题
	4.3. 对不同灌溉模式的再认识思考

	5. 渗灌应用的关键技术架构
	5.1. 地表插入式渗灌方法
	5.2. 插入式渗灌农机作业方式

	6. 结论
	参考文献

