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Abstract: Agricultural water saving is an important guarantee for agricultural sustainable development. In order to understand the current
status, hot spot and development tendency of world—wide agricultural water saving research, using the Web of Science core collection
database as the data source, this paper conducted an quantitative analysis of the literatures on agricultural water—saving technology
published from 1992 to 2019. The results show that: D The research on agricultural water—saving technology is developing rapidly, and the
number of papers published in this field is increasing rapidly in the world, especially in China.(@) Agricultural water—saving technology

research is a multidisciplinary field, but the journal distribution is relatively concentrated. 3)Spain takes the leading position in the field of
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agricultural water—saving technology research, and the quantity and quality of the papers are high. China and the United States rank first and
second respectively in the number of published papers, but the citation frequency of both papers are low. The Council for Higher Research in
Spain (CSIC) is prominent in this field, with the highest number and quality of papers. Four Chinese institutions, namely China Agricultural
University, Chinese Academy of Sciences, Northwest Agriculture and Forestry University and Hohai University, are among the world’s top
10 in terms of publication volume, but the quality of their publications needs to be further improved. @Trrigation methods are the research
focus in recent years, mainly including drip irrigation, sprinkler irrigation, alternate root separation irrigation and fertilizing irrigation. The
research on agricultural water—saving technology to increase production and increase efficiency mechanism is also a hot spot, including the
research on carbon and nitrogen metabolism, water and nitrogen interaction, plant hormones and so on. Environmental temperature and
greenhouse gas emission are also hot topics. It can be seen that the research on agricultural water saving is a hot research direction both at

home and abroad, and China’s overall performance in this field is outstanding. However, it needs to further strengthen international

cooperation to improve its influence in this field.

Key words: water saving irrigation; agriculture; bibliometrics; hot spot

IR IR N TR AR G R AN I D Y AR [ AR R
AL ST AR & RIS LS I A B O R 2 — 0 RS
FRL A Al FH K 5 7K B VR A 80% Ze A7, X — B di IR TR 4 5%
JEACE A — 25 70, (ERIBES, #EFKEY b mlF
FHIK BRI 60% , T A& J' v E 585X — LI AT ik 909%Y . 3K [
IKGER A3 A 2 B B RS A, R R R e = T R
T3k T B KT YR R, B R i 2 T Al A Tk 8 &
JES ARl R, AR R R Al K 5 3R K R Y
62.4%", N T HEFFEW B S =, R E 4 RS A AE W AR
T B, H AT OB AR R AR 42%, Ak
FH JEE /K 2 5 3 T ARk K 5 1 909%~95%", R, i T
Wk T R il 2 TR, P R T K A R FE R BT 444 0,55,
KPR 1.5 kg/m®, RASTEBKPICRIR B, X0
J T A GEIR A IR B AL K i HE— =, v R Y
AT AR S L AR RS AR, BRI, SREUCE R0 T K
Tt , (SR K i AR T RE K M B as , R ER &
SRR DMRAAH b K B ER A IR T . W L
WEEZ Ry, TR st AE T, fACH
RETE . LEE TR BB ST 45 5, AR ] 8 fin 45 2
BRI KRt X T B A %) & Je T K A b HL A S
LV B -9

SCHR TR 2R A B TSGR A5 AR IR R, SRR S
ST 0T O R L PR AN SRR 1R S & Rt
B P P55 2 oy SR SERBHE (S BRI (ISD 9
25| SCRGIEIRED AR (SCIE) Wk 1 i AL A& 24 BHiF 57 45
3P AL T R, R G SRR B TR — AR B L
BRERI A LR A o ST A2 7 VR R — A B T B
EATZ AT LA R, 0 E R 2 B Sk 5 20
B TR S R GRS TR R PGS RS, ol R 4E R H Sk
T8 (1) 7 1 RIS PRI T DR AN IS AT T 40, H e A
SOk A as 3] RIS B B SR RS HRM R .
TREASTE AR AR FEI PR A OGOl Y K B AR U 0 B 5T
MR PO IR EHE, AL Web of Science (WoS)  #Z.0> 4
SRR E BRI, X 19922019 4F & B4 T K AR
) SCERIEA T 24T, DA T Al 15 K B AR S5 1) 5 3
B, IR A AT KA AR Y — R R S %

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1 HiRkiRS2HTE

1.1 BERRANEFSHREARX

AT LA Web of Science (WOS)':F‘ SCIE ¥ .05 45 R8s Sk
P, HE RORTE RLT /K AR A 3 1 Aol 5 7K 8t T v ) B Y
XLE AR B LANEBE Ty SCEAT DX B e | I | T
e A, AR LA A B R AT X3 14 5 08 S R 5 09 Sk
5o U SEHOR R SC B D FE A, 2N FEE (TS) Ak
(TD Rz, MR SRR R A R AT b, JFES S
BRI B AW, A T EERR A TS=( “water
saving irrigation” or “ saving irrigation” or “saving water
irrigation”  or  “water—saved irrigation”  or  “precision
irrigation” or “ precise irrigation” or “sprinkl* irrigation” or
“spray* irrigation” or “micro irrigation” or “drip irrigation”
or  “trickl* irrigate*” or  “border irrigation” or  “strip
irrigation” or “ridge irrigation” or “border strip irrigation” or
“furrow irrigation”  or  “ditch irrigation”  or = “surface
irrigation” or “deficit irrigation” ) , Sk 28 Al Article B8
Review, 43 BR %2 & 2 15 8] & 1992-2019 4F F1 2010-2019 4F-
K gL i) 24 202042 H
12 SHAE

B 3 A5 1992-2019 4F K 3R 3CHK 9 953 F b 2010-
2019 4E A A2 6 675 F o F S A ME 22 T K 14 53 B TR
Derwent Data Analyzer (DDA) #E4T SCHRECHE 1978 B 32 98
HOCKH BT SRR RAFE | R WFREPL . R IR
MY RS A SR S B Excel . GraphPad
Prism 8 FPFHEATGETH M7, IRl A bn e AL ek
K K F5 ik 4 FH Ucinet #1 Netdraw X S g ial 478 B gk 470

AL
2 HERE5H9H

2.1 1992-2019 £ (8] 7 Ml 75 7K s i ST 4 5
211 MRBIBETLBER

19922019 4F: (8], k45 7K % 7 T IR 38 SC R R 1
K (B, xR W, Rl 5 KM — R RS T
12— 1992-20094F, [ 2% & 3 SCHREICR: o A & 38 Gk
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1 FE 344 4.07% , 2010-2019 4FH: Fb 51 )\ 13.28% i
£ 34.86%. XFEW, M19924F LIk, JLHIEE H4k, E
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Fig.1 Quantity of publications on agricultural water saving from 1992 to 2019
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Fig.2 The major research area of agricultural water saving from

1992 to 2019
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Water Management, 2% Cirik 1 428 5, SHiE LR E K
14.35%. HE 2 55 — R 55 = v 1 43 5 J& DLrrigation Science £
Journal of Irrigation and Drainage Engineering, 28 3CH 4051 4
396 F1333 5% .

22 E0EREFEARNESH

2010-2019 4 SCI1 8 3C & SCHHT 10 (Topl0) MY E K Zit
RICENA4ST20, A BUS R SO 68.49% . K SC B R
R EAEZ TE, LEMEIEE . NEZRZE S (E
3), ATEHE—ZRECHEPES, WA EIS SRR L, i
Hagsey i M E PRz ol m; 58— RIRAAE KA, 3|
KA FFEE F, FRIE 34 G K SO BARR TP 447K
S, ESCERAY BT SO0 RAF, 7ERBEREE Iy, JUHE
WAL, HREHWEIRRE TEAL, 524155 bTH=4R
BB R E B RE A PG A T KIS U R AT TR
NI BT, AR AT R R0 ) AR X T A Top10
EEAAR; PEMEELTHMURR, ChRRZ,
ERS S VORI X A, PRI i H PR Bk 5
FAE SRR KA K.

WAL JZ 7B (181 4), PEBESF @ S5 Rk 8 B g 2
(CSIC) 7 THE—MR, HAEICH A 2065, NTA UL TR,
HHR 0 SCRE R S8 5 | B0COR H 185003 5 h 23 135, By
FHABHIFENAG . X FI, CSICHEAR 15 7K H A 7 8 1 F 52
b A TR A o AL T R PR AL O M K R S
(UC) . HHEBEBE (CAS) MIPER RS (CAU). X34
HIUA) A SC ik VR 95 | I AR R ey, 3k 3R B HCAE RO 5 7K
GURBHIT A8 0 , WA FR 0 [ BREZ MG 07 . PEIb AR
Rz (NWAFU) | EFEEARP BT B2 (ICAR) , HR [T 2
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Tab.1 Top 10 journals of publications on agricultural water saving from 1992 to 2019
HEF LRI WTPIESCH S BEE T % T TR K JCRAFIX
1 Agricultural Water Management 1428 14.35 3.542 faf 2% Q1
2 Trrigation Science 396 3.98 2.440 ES Q1
3 Journal of Irrigation and Drainage Engineering 333 3.35 1.340 *H Q3
4 Scientia Horticulturae 277 2.78 1.961 far 2% Q1
5 Irrigation and Drainage 250 2.51 1.027 FEIH Q3
6 Transactions of the Asabe 231 2.32 1.153 EH Q3
7 Hortscience 214 2.15 0.906 ES Q2
8 Agronomy Journal 159 1.60 1.805 EJE| Q2
9 Water 157 1.58 2.524 Bt Q2
10 Field Crops Research 116 1.17 3.868 faf 2% Ql
T B 51 (TF) 24 2018 4F JCR i .
30 25 ~CSIC, Spain
HWET CAU, China - 0
9 9
X uc, USA ‘
Bl CAS, China
E O TEHERF
BRI s B 0 0 50 100 150 K1 200 250
Q & Is| —— o RIB/R g USDA, USA
Shiraz Univ, Iran — " i
0 200 400 600 800 000 1200 1400 ~Hohai Univ, China 3
EXB/R 0L
0 10 o 00 Q b
NWAFU, China
TEH—— L = UF, USA
- HE ’
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Fig.3 Comparation in research strength of top 10 countries on

agricultural water saving from 1992 to 2019
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TEWE Ty =M AL HE WL e — RO SRR 2 i Oy . i, 2
B KRR K0 A 2Ky #har . R
LRI RO R
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—, SIMAERERE . HEK . HYDRUS HIAYELREcH . £W, A
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Fig.4 Comparation of publications of top 10 institutes on agricultural

water saving from 1992 to 2019
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KR R, L T I ) B R AT B S A 0, 3

104F2k, Alk 19 /K HE 7 T AT 5098 SC R ARSI Ko ¥ . X
JOme T BEH A e e B H g R A R, K BEIR H ai Ak, A
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JE S W SR RIS e g 555 DAL 52 22 T 1Y) 43 vl LA
L T AR T K TR ) AT 5 A T AR WS T AR K A
KL R R E AL o (H, FRE SO R B S AR X A
w L ARTPPE . S BRI MR A A O AR
TETT KBS, hEFBE (CAS) A [ 4l K27
(CAU) HUS T AHX B St , & SCRAUR TR IET i R
FHFFE B SRS AN R R, {H CASHICAU SCHER
BGIRWAR T —3% 0 X R, 7ELO KO, & ER
TAEBE M T KMoy, B T —RIR . H2E, FKE
TEZAFIRME T S AL o 3% 05 3 FERHIF AR & ik — b ik
ZRmR, SRRSOy TR, DA B PR TR I U LT
Wi 1 o

R BHER) S X SCRRBIF ST A28 10 g BE vk i, Hh BB A i 1Y
GBI TT LAAE — AR B b S e g () Be N LR T RIS s
T WFFE AP R v R FE N B OGBS R AR
FEARFEW], BT A AIWETE — R AR R T ST i WF
5 e 2 W) L% #E (Drip irrigation) o H:¥k, WEHE  (Sprinkler
irrigation) . 4> M3 22 B #E WK (Partial root—zone drying irrigation
(PRDI)) ., JACTERE (Fertigation) . JAE (furrow irrigation) I
TRl (Microirrigation) WIH L EZ I, F, EB5%
B, T REAIT A G Y SCIR B SR R PR e . XU
WK T K ISR A, RABOKBERA 0 H %k, &b
TOKHEARBIBETE H 452 B EH ., BTN R, . BIE
HEws B E R EEY = (yield) KK FIHZE (water use
efficiency) """, WH BTNy, W SR AE X R B
KB, HAM A A R, R AT A8 2 il e LR
(salinity) R LAK R 70 W) S04 ZERE AL A5 ()T, FE/NAZ 55 R
HAER I 32 B — s i BRI, 7 W], #h 3 i
KBRS S B, XUINZN 2R T2 E R E.
B2, BEEEARIED, BUBHE 50 RRA K s T
ok, 30 7 5 R 9 5 D LV ) 19 B T 28 45 H 48 T3
Wang P 5 R W], Ho & MU HOR , MR ARTE N A
ISR B RR . Valentin SRR 5T W, M R E A
TR RES AR RN K . W BRI, REE
W 45 5 IS HEWE 7T LA 3 AR AR X 3 SR TR my i,
P TR R AR, RBITK . WUICRRBCR . BRIEHE .
HESL, PR ACEEE , IHESE N KHEM T KA R Z M .
— RYVITFE WY, 4 AR AR WL i) 0 25 0y =[] A B W
ERR YR, IR SRR RCRS i A A
MY EAS , T AR AR 7= v R I AT AT AR X B[R]
FWFFEFA, IV SEE W i 2 A V) 28 7 MRl il S AR B A i
RERSTEAC/INAZ A 7 BT K BACRIR B 50% LA L, BESSIE HEAEY)
MR R S35h, B ZRE , SR EYIBR
%j (grape) . ZEJ@HY) (prunus) Fb, EEAFEEK (maize) |
B % (tomato) . /N (wheat) . K FF (rice) . H7 4E
(cotton) ., 15 (potato) FIEZE (bean) FRKMIEY, Hixit
K TVEYIII R A OG04 Skt S B S sk #4e (11 5 iR
6). [FIET, BRAKISFIRE . K51 (water productivity)
A, RFEY R (vield) . RIEFHFTE (fruit quality) FHH
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Tt BRI AR o SR EERETE R, BEAE HOR A 325 DA KW 5T
IR, Z T35 KB BRTEAE Y A 7 A5 BBk 8™
ZHINH, X T ARAEY A 7 B TR BOR B o BR R R K o
ZR )2 EE NSV RN 1 OO € R RN W S A 5 % NI
AR — A2 H bR 78 m K 2 ARG R, ey
GEREAREY - B BRI, R K
R —> EZBFTT 1] .

YEVIREAL (Crop model) 2 i BIfE BHEARIEATLO A 7K
WA PR AL, SRR A R R L AR 2 —
HYDRUS BRI N HH N2 (K5), BRbzah, ARWF5EC
ik v ony AE W B A 3 22 40 3F AquaCrop.,  SIMDualKc,
APSIM, CERES model (Maize/ Rice/ Wheat) FHR 4l |
CROPWAT, DSSAT LA K SWAP-WOFOST %5 . 33 L6 4% U fji] &
SRR, DG M ) K HGE WA —E 22 5, XTI REZ
ANE R R AN [RRA ) F BRI BRI A, A O ik
Wl (Precision agriculture) . %% P (irrigation management)
VLR E (irrigation regime) AYWFIE IR BF ST AU (&5
FIE6), iXELEE SR, AL T KA 5T 5 5
BUgh G H gs SR, [ I Ok i i A AN ) s R B T
AT, Al T KEARZE W7 H 9T H 2552 2 E

B 2B TEAL T AT KB ARG 7 | 8oL T i
058 S AT Y R R o X, B’ (Carbon) 1A
(Nitrogen) R RIFR S Z — (K 5~K8) ., fkKILEY
B RS R B R e R o JTAFSEERE,
A BT 2K T G RE 08 Y 25 O 4 4 R R 1 I T AR A K
(Leaf area index) , #f T o2& 3% 1/E ¥ 0y ot v Ot & /E M
(Photosynthesis) , - AT £ HEAF 9 2 K & OF #2 e AR o
(Biomass) Fp=id™, WA MG LM, &0 SRR RE IS 1L
PERR KA P 1 R RS 45 52 8% B s, R AR AR B
HETI B g 7 Rz Ah, B AR R T K S RS
it S FLSE (Stomatal conductance) , TEAFZHVEY)
SRR T 25 B 3 2606, AT i e 7K 23 R I 2
AP X BT R I, AERERK AL S P A2 2R I 1Y
FW, WY TR N BRI RSN, AT
B AKAL S AR R R i B AR R VI OC R o Xu SFPRF YR
B, 5 7K T TR it 2 52 ) K R L T e RS K TE R L
SCHe, MR R AR KR IR AN . BRBRAL, AL AE
Yy i) E B Ry, R WA R S AR R
R SHEBAATE R VIR, KA Z A B35 0 FLAR RO,
T MR AR A AL EME D A R Ml . AU, R4
A EY R R RCES, BRIZ At 35 B B9 K I — 7 T vk
IR TR R LR, PEEEY R IRIZ KRR, [
RERS I /DA (Nitrate) HOMRIESHIR, BT HOK
SRR IR, eI R BRE AN, R
% (phytohormone) BT W ZEIZE (K6 FK8) ., 4T
TR B SCHR, O P I s B e e, HOUOK
M. MMLYRER . O RFIR . ERER. RER. ZHKS
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R SCHEAE ™ KRR AR 5 e TP LT AL, S
YER GG VE IR 23 RT3 35 K 3 ) R, B
ABA A, A 3R At A A 0 i 17 AS ) 98 T0E o ke 5 S A A
Lin SFM WFFE A I, V) 28 45 T A DRt 0 o0 52 e 22 e il 2
s SR SRS TN R R . WA R B, R
JK T X K ORE A S S A Ay R AR R R EMERA
KPP KSR, MRS, BT KA 4 A
PAaEKSRPEEELEEMN. BRILZH, HiEARS
(antioxidant systems) [AAFE [RIRESZ 240 256, HAE 19 KE
WIREEY KB AR E EEAET . PREYAERK K
e 15 K E I 0 A BA AL, X TR A S R A
PEHEY A I 8 . W BRI B A EE P . X G2
A5 5 K HE BRI T Y — A EH ]

i S84k (Climate change), & TF3EE LI IR 2 Sk
(greenhouse gas) HERCAMFZE M H 25 AN . Hidr, 7ERAE
TKHARIITH, AW A NWIIR R Z, KO B — %k
o Deng WHIEFRFW], /KWL RE 0% W25 ARk H 404k 0
RAAHEHREE , X REIGHE R A WA . Guo SFPIRE T KL
T HE BRI 2 B AR — AUI Bk I HE i, 4 s . ISR
N, AEKAE b TR A Uy AR A8 A A AR TP Bk, A
FIHG B AE R, D6 7K R A5 e i = AR HE A
B, BTN EEERUEY . RHOK S RS AT T
WEFER, BT, BE XTI H 45 HAL, R AR FR RN
ISR 7 32 BT o 19 7K T R it T 4 T ke R HE Tl B A
WEFLW, Afa] K G — -3 W -k ZCHR R 1 BE 25 5
GET AL A T T A Bk B HE 2 AL, AR TR
TOKFEBRIBETE AN, IR S A AT S A Ik 5, e kAR
HIERA K JE

XL RW], X TAOL T KHE RS G, AT AR
an ST AR BREAREE . R R SRR AL
S AT T ROy R . fES RS, Rz
EEZREWFEER, DR KIEHM LR AR IRoE, [lifs
Al 75 7K HE B it B A% 7R ARl A R Pl B T 0 E AT

4 &

T X WoS H11992-20194F (51 2010-20194F) Fi/K 4
AR SCHR B AEBE 2 Scag . FRAA G E G . ORI 53
PR . WA, R4S

(1) 1992-2019 4% [, [ M A 3T /R BEAR A A5
SCHR A 538 2, SRIABIFSE N B3R 32 45088 1Y) OQ A 2 AR ke il v
PN AT KB ARBITE S — A 2 F R LT, STk oAk
WITZ, EEW RS OKREER . BERE . RZ2%. Kl
TSR AR BT o A O R, bk BOKAE B
(Agricultural Water Management ) #HorHE 5 14.35%,

(2) WEAEARN T K ARG L SRR Z, HICHk
TR DR BAR, SCRRBT & A R D 32T . 56 BORPY B2
K SCER Y R N AL ARZ WS T, U BES e SRR
WHE g2 (CSIC) RILFATEMN, KSR B 5
JE AT AL P EA 4 BT L KSR EACE BT 1062, 43

(©)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Sy EgOE R P ERRERE VI AMRRHE A R v K
o Horp, v O AE R R B 2 R OGRE o
PR, AR RZW ST PE b A MRl B 2 T it 27 S
Bk TS DL, N R IR SO R R, DU S R
ST 5 ] o

(3) WEWE Ty AR5 J2 I AT R DB T B, G v X ik e
WP a2, WOE . AR SRV . IR . VA A
WHHBZ WG . TR AT REE AN ™= BERALEH
BB IE T T B R, X R RS R R AR B LA X B
R MR PR RS BT . KT IREE LK
BESM (greenhouse gas) HEM AR H 25 B #GS, OF
KR LR E TR AW A . B e a8 . 251,
ST AR K R G VR P AR, ST N B 43 M
ML AR AR R BE AR, AL
il 85 5 L HEA T T B A T SE
SE 3k

(1] skE=, PUmEL FF &b, 55 T i EHE 7 K B8 U8 ) R AR
(0], AKBEEERE 2013, 24(3): 303-310.
[2] HEDLEY C B, KNOX J W, RAINE S R, et al. Water: advanced
irrigation technologies [J]. Encyclopedia of Agriculture and Food
System, 2014, 5: 378 - 406.
[3] ADEYEMI O, GROVE I, PEETS S, et al. Advanced monitoring and
management systems for improving sustainability in precision
irrigation [J]. Sustainability, 2017, 9:353.
(4] F . FREZKGE M-S BN E W BURFTASE D] KRR HH A,
2006, 37(2): 7-14.
[5] = B HEIA, N B ST IR TR A XK BRI R
SAHT [J]. NI, 2018, 49(14): 55-60.
(61 AR5 . i e R0 o8 e AL 5 A 7 11 3R oy = 4 1y o 00
[D] BB Aerpfolh s, 2018: 13-15
(71 #5eR, Ak, i B TR R BBCR AR T E AR 2 A2 S
Z (1) 4l TAR2ER, 2010, 26(12): 1-5.
(8] P A RILAIE KIS . 2019 4F R K ¥ I5 A i [R]. 2020
[97 BSOS, TRLHk. TPy AR HE MR AR BOIR 5 X SR A 7T L3R ],
KR, 2015(4): 95-98.
[10]  RB3ChE . SCR T 5 A B ik 19 AR 2 (D). TS R A Ak
2006, 25(5): 31-33.

[11]  BURSEE, BeFRMfy, IRF5M, 55 . FEIBR A= 9 L3l B pf o0 Kk e 2 3
SCHRITHE T[], 2RS4, 2014, 34(4): 1035-1 041,

[12] Jf &, skakiaid . B T S0k ik i S B 9T K SRS H 4B T, £
24, 2016, 36(10): 3 115-3 122

[13]  cRmnfd, AORE, KRR, % . 3T W of Science FUHE 4 1) 15675
el U AR M )] A FREIRE 24, 2016, 35(1):
12-20.

[14] #parse . 5 PR 20 2 00 B ok 1 ) 27 3 i T 5 (U], B2 L4,
2007, 2(1): 11-19.

[15] Eofh, MZET, SR, 5. T30k s e Bk ks
POMMLT]. PEUERLE, 2014, 36 (3): 653-659.

[16] DHEM, 2 %0 BRAVKAT L A0 58 & RS H I [I]. Bl2F 0
£, 2016, 3(11): 23-31.

[17] ZHANG H M, XIONG Y W, HUANG G H, et al. Effects of water

http://www.cnki.net



70

SR T SRR 09 Ak T K ATORAT SIS T

B EHE F Ok F

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(©)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

stress on processing tomatoes yield, quality and water use efficiency
with plastic mulched drip irrigation in sandy soil of the Hetao
Irrigation District [J]. Agricultural Water Management, 2017, 179:
205-214.

CAVARO J, MEDINA ET, Montoya. Sprinkler irrigation frequency
affects mize yield depending on irrigation time [J]. Agronomy
Journal, 2018, 110(5): 1 862-1 873.

MALIK RPS, GIORDANO M, RATHORE MS. The negative impact
of subsidies on the adoption of drip irrigation in India: evidence from
Madhya Pradesh [J]. International Journal of Water Resources
Development, 2018,34(1): 66-77.

WANG J D, ZHANG Y Q, GONG S H, et al. Evapotranspiration,
crop coefficient and yield for drip—irrigated winter wheat with straw
mulching in North China Plain [J]. Field Crops Research, 2018,
217: 218-228.

VALENTIN F, NORTES P, DOMINGUEZ A, et al. Comparing
evapotranspiration and yield performance of maize under sprinkler,
superficial and subsurface drip irrigation in a semi—arid environment
[J]. Irrigation Science, 2020, 38: 105-115.

ALRAJHI A, BEECHAM S, HASSANLI A. Effects of partial root—
zone drying irrigation and water quality on soil physical and chemical
properties [J]. Agricultural Water Management, 2017, 182:
117-125.

LIU Y, ZHANG X L, XI L Y, et al. Ridge-furrow planting
promotes wheat grain yield and water productivity in the irrigated
sub—humid region of China [J]. Agricultural Water Management,
2020, 231: 105935.

FOREY O, METAY A, WERY J. Differential effect of regulated
deficit irrigation on growth and photosynthesis in young peach trees
intercropped with grass [J]. European Journal of Agronomy, 2016,
81: 106-116.

MA L, AHUJA LR, ISLAM A, et al. Modeling yield and biomass
responses of maize cultivars to climate change under full and deficit
irrigation [J]. Agricultural Water Management, 2017, 180: 88-98.
EI-SABAGH A, BARUTCULA C, ISLAM MS. Relationships
between stomatal conductance and yield under deficit irrigation in
maize (Zea mays L.) [J]. Journal of Experimental Biology and
Agricultural Sciences, 2017, 5(1): 14-21.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

XUYJ, GUDJ, LIK, et al. Response of grain quality to alternate
wetting and moderate soil drying irrigation in rice [J]. Crop Science,
2019, 59(3): 261-272.

MERCHAN D, SANZ L., PEREZ I, et al. Irrigation implementation
promotes increases in salinity and nitrate concentration in the lower
reaches of the Cidacos River (Navarre, Spain) [J]. Science of The
Total Environment, 2020, 706: 135701.

LIN X, WANG D, GU S B, et al. Effect of supplemental irrigation
on the relationships between leaf ABA concentrations, tiller
development and photosynthate accumulation and remobilization in
winter wheat [J]. Plant Growth Regulation, 2016, 79: 331-343.
BOYLE RKA, MCAINSH M, DODD IC. Daily irrigation attenuates
xylem abscisic acid concentration and increases leaf water potential
of Pelargonium X hortorum compared with infrequent irrigation [J].
Physiologia Plantarum, 2016, 158(1): 23-33.

LIU Y, HAN J, WEN X X, et al. The Effect of plastic-covered
ridge and furrow planting on the grain filling and hormonal changes
of winter wheat [J]. Journal of Integrative Agriculture, 2013, 12
(10): 1771-1 782.

LIU Y, HAN J, LIU D D, et al. Effect of plastic film mulching on
the grain filling and hormonal changes of maize under different
irrigation conditions [J]. PloS One, 2015, 10(4): e0122791.

DENG J, GUO L, SALAS W, et al. Changes in irrigation practices
likely mitigate nitrous oxide emissions from california cropland [J].
Global Biogeochemical Cycles, 2018, 32(10): 1 514-1 527.

GUO S F, QI' Y C, PENG Q, et al. Influences of drip and flood
irrigation on soil carbon dioxide emission and soil carbon
sequestration of maize cropland in the North China Plain [J]. Journal
of Arid Land, 2017, 9: 222-233.

SETYANTO P, PRAMONO A, ADRIANY TA, et al. Alternate
wetting and drying reduces methane emission from a rice paddy in
Central Java, Indonesia without yield loss [J]. Soil Science and Plant
Nutrition, 2018, 64(1) : 23-30.

YE X H, HAN B, LI W, et al. Effects of different irrigation methods
on nitrous oxide emissions and ammonia oxidizers microorganisms in
greenhouse tomato fields [J]. Agricultural Water Management,

2018, 203: 115-123.

http://www.cnki.net



