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KIVAEKKE R 2T A B S 0 RSN IR
BUH FBEYIK oy AL r= R 3 B 2 28, — 2 ™
BAEAEFIFKE KR R EHA
[ B IR RIC R, AR INERAL (Blank HE7Y
Stewart f&7) FIgRFAET (Jensen #57, Minhas £
70y B0 e 2 s s T2t e el R 25 51N Jensen 455784,
TR T KB P BB Jensen B, oz Hesgl¥lgy
FLK B LS KR = B (52 ma, L T KRG K &=
PR Jensen B, MAFEE S . (VAR 40T,
[l Y AMIE 7T 2 AR TP 7R R OR A AR B K & AE BLAE
F X T 40 A2 B B 7K B G RSB 0 12 s b4,
[ AT SR e T IX, BE6 G R T
X BIAH ORI FEA D o DA DL (R SCB m) @] %5 T Ui,
A ARETHEETETREXNE £REK, £8E
TR IR A B AN S AN K B A A3, T E &
KK, P&, KASFIHRE (WUB) « ZUBRAE =
71 (NPFP) HIZRALHAE, FE:T Jensen HEAYRE/K
RAEF R E, DU BIE B K ER S50, i
B R ARPIKEMAE B AR



% 4 3 et S PURIEE TR R IXCR OKOK BURE 5 RN 5 K U 7 B Bt 7T

1 MRERE
1.1 AR XER

56T 2022 4 6—10 HAEVY 1|44 HVLIEHE Rt
AT (E104°26, N31°12") o iZX 3N i 7R i g
MZENHETRX, EREERN 490 m, FRKENT
900~950 mm, 4 [ &I [E] /T 1 251~1 471.7 h. 1245
PG M /N B A Gl W B k), 2022 4F B RN
41.32°C(8 H21 H),7—8 HEm i N 3475 C.
BRI M -39y g AR SR (5 - pH {1 7.87, AL 9.36
g/kg, TR % E 36.21 mg/kg, P,Os & 6.57 mg/kg, K,0
& 130.0 mg/kg-
1.2 RIGAHt

PR B KM E 35, AN KRB ED
B & s, FEEHTIUEPEL EREHLIX

BERRAE N E A B, H N-P,0s-K,0 &I ELfI A
15%, JBHEEEANIRE (5% N46%) .
1.3 It

BT EA P AR, WEAF. HKE
Mg E 3 MHER, oL (100%ET) 124
EKERIA R (300 kg/hm?) 2y CK (Hirh 40%f#) N
JEAE RS BELE SR P e T, 60%FK) N AIE 29 31l £ 3 5 —
Sl S A by e — R S 3% 30% S5 RIBHE) , fEIR YT —
HEER] . HhME—RER W E 2 DHEAKKF: HW
(75%CK) . LW (50%CK) F1 3 AMii& /K F: N1
(85%CK) . N2 (70%CK) . N3 (55%CK) , 3Lit
134k, WA RE 3INES, XA CKiXE 4
ANEE, RGBT R 1R,

k1 XBRFHTE
Tab.l Experiments design

e HFh PR — A A (1) Fih e — 3K A (1)
FEKE(m® hm™) i &/ (kg hm?) WE /K E/(m® hm2) i (kg hm?) FEK I (m® hm™) i R (kg hm?)

T-HWN1 434.0 120.0 1696.5 76.5 1729.0 90.0
I-HWN2 434.0 120.0 1696.5 63.0 1729.0 90.0
I-HWN3 434.0 120.0 1696.5 495 1729.0 90.0
T-LWN1 434.0 120.0 1131.0 76.5 1729.0 90.0
-LWN2 434.0 120.0 11310 63.0 1729.0 90.0
1-LWN3 434.0 120.0 11310 495 1729.0 90.0
M-HWN1 434.0 120.0 2262.0 90.0 1296.8 76.5
HI-HWN2 434.0 120.0 2262.0 90.0 1296.8 63.0
HI-HWN3 434.0 120.0 2262.0 90.0 1296.8 495
TMI-LWN1 434.0 120.0 2262.0 90.0 864.5 76.5
TMI-LWN2 434.0 120.0 2262.0 90.0 864.5 63.0
MI-LWN3 434.0 120.0 2262.0 90.0 864.5 495

CK 434.0 120.0 2262.0 90.0 1729.0 90.0

HEAKT 6 H 22 HFEFy, A0 3 /8, B8 142 4

P& 3 ki, Ayt fa AN OR B K A3 S 1 FOK T 6
o BEEKT 9 A 30 HIkGK, AFWPIR 101d, H
HOER T 28 ds ST — ] 23 d; HkE—E
WM 17 ds MEHRK—REIY 33 d.

TWAENE 0.7 m, ¥ 0.8m, JKH 0.2 m APERA
RIEE, FEHHE LI 0.6 m, HiA TR RN 610
kg, WIAE FA6 &4 H shH FPUEMR RN, K
JAR 7~10 do HRHE 1 VR HEE /K 5 43 AR YR IE 7K AT I A
A E CK AR IHEK &, TR i 5T S bRk i
fir (m¥hm?®) 5 B 24 KT it U 300 kg/hm? 4220
MR H 2 CK %R, FHEE SIS N EEN
T ACRL &

14 MEMBSRH*®
141 #3

T Kbk R ARS8 0.01 cm IR RIE, WlE
Ry Sh U e E = BN NN Y s oW S 11V 3 =
i T8 2 AR TR e P s T, A A P E B 5 Bk K
eSSl

TKZEHCR RSN 0.1 mm FEbS R E,
W A7 B 9 MHBTHTEZ 5 3 -1 0 s 6 30 20 IR ELAR (FE
AN ) M, AN b I 5 MR K, 2K
AP 1E
1.4.3 »t 4R

KRR FHAS BE A 0.01 cm (46 R, ¥
3 KR BB v P F A R Ry o B AL ) 5 B, T
ok R K SRR R AR IE R % (0.75) H]
13 31 k- A,
1.4.4 %43k E (ETD

ETa 1 1 JRIEZK A BA R MAR o7 A AR 3,
G

ET=—"27 (L

Xrf: ETONEYE HSLPRFEKE (mmid) ;5 AG N
TG AR H R SR K (kgld) s p SA7K % (10° kgim®) ;
r NIRGEAE (m) o SAETE BB REK RN H A
IKEZ T,
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1.45 K R&A R 2E

AT SRS ST 25 A T 4 ESREL AR EAT N R =, T
105 ‘C7 30 min, 80 CHtTZAE &, FRI=R/EH
BONRRE S K (14%) ORI R KA R
AR A = 355 55 0 N

_ Y
WUE=s (2)
NPFP=~, (3)

N,

X WUE AKSFIFREE (kg/m®) 5 NPFP A%
MEfRAE= 71 (kglkg) 5 Y AP & (kghm?) 3 Y ET, N
2 H HSCPREE AR (mYhm?) 5 N, 44 & WA
& (kg/hm?) .
146 KRAEFHEK

Jensen 57L& H 1 N BN 3 1) — Rl EH
WK 7= iR, (ES I R R, MRS 2

KA o i R,
Y, ET, _ Ny i
Yo ?:‘(FWXN_W) ’ (4)

S A S 7 B BT 4

Yoy e Elu N
In () = Z2 Aln( < 1)«

é,\Yzln(%), Xflﬂ(%xjvv—;)', AT By A

Y= S A, ARSI 4/ B, B AT 2
Y=2,X + 0 X0+ 3 X5+ 04X, » (6)

Kb Y, AR RIS PR 8 (kglhm?) 5 Yo
N CK 8 (kg/hm?®) ; ETa NES i Wy B abB s
Pr#e/KE (mm) 5 ETmi A i BBt CK FISEBRFEK

(5

B(mm); Ny J9 55 i B B B 1 S Bt 20 & (kg/hm®);

N 55 i BB CK HISEbRti R (kglhm?®) 5 A, A
B P g P BOK SR BURR LG | AR R B
1.5 #iEALIE

14 i} Microsoft Excel 2010 347 % #E % 3 /) 47 Al
TER, KH SPSS 24.0 #4777 Z i il 2 E LLEL, %
FAXUH] ANOVAS 7 ATk il 50 /K~ B HoAH AR
Sop B AR B 20, B Duncan £ 5 HEOEHT 24
FEA [B) 22 5 2 E AT o
2 ERESH

2.1 KEBENE KIS, ZHEAEMN

ANFARBER I E KA F A bR A AR
2 fin. WA G HARRHEEE, B ORI Zi
S INJEIRN FE S —RE IR IR B . bR s A2
U EZ A EE R, ZHKEEWHANRE.

BRIII-LWN3 Ab3AL,  TTTH & A BER Rk e e
5 CK 31 0.97%~6.11%; B [I-HWN2 &4k, 11
W15 Ah 3R R (B A CK 98/ 2.99%~22.46%
FEARTEAE B AR R — i 5K R, i e A e VK =
F T in. 1136 I -HWN3 &bEE4N, HW Ab3E
B LW Kb 2 4R 5 11.20% (N1) A1 8.10% (N2) ;
[IHABRIIT-HWN2 AbEEAL, HW AR LW AbEE 55
P 0.85% (N1) F111.97% (N3) . EMFELEE M
(I E]— VKK T, Kbk v W o it 2 R 4 o
BIEEN . TS AR, N2 Ab3%: N1, N3 &b
RO A 23.36%. 7.09%; [IIYI&-AbFE A N2 kb3
BN, N3 ALFR S IR S 2.24%F1 3.38%.

£ 2 KEABEN A E ARG EZHG R
Tab.2 Effect of water-nitrogen coupling on summer maize plant height and stem diameter

Ab3

PR —H A1)

T i)

HEHK— IR (V)

¥hiElem ZEH/mm Frlem ZEH/mm Fr/em ZEH/mm

II-HWN1 109.6745.84a 20.9042.24a 200.90+16.14ab 19.88+2.08abcd 199.63+15.73ab 20.09:41.02bcd
II-HWN2 134.43414.67a 22.6843.68a 244.34+11.45a 22.2740.68abc 232.00+14.86a 23.59+1.47abc
II-HWN3 115.33417.3a 20.8743.20ab 219.43#12.36ab 19.0243.37bcd 210.30413.81ab 20.8142.35bcd
II-LWN1 104.1747.02a 18.8443.89b 180.67412.93b 18.57+1.82cd 182.60411.15b 18.13+3.61abc
II-LWN2 122.87413.32a 19.02+1.59a 226.0349.92ab 19.75+1.95abcd 216.9045.79ab 19.7243.09bcd
II-LWN3 106.20#11.20a 18.40+1.55ab 219.8049.88ab 18.2442.35d 212.60+14.64ab 17.93+1.59cd
CK 125.5743.70a 21.87+1.63ab 233.00#21.79ab 22.1542.89a 230.60+423.33ab 23.3041.40a

W 0.039 1.354 0.807 0.652 1.086 1.062

F & N 2.592 1.159 4.369* 4.863* 4.134* 5.172*

W>N 0.407 0.044 0.215 1.791 0.415 0.598
TII-HWN1 116.2046.37a 18.36+1.29ab 237.00+14.30a 19.10+2.68d 218.27+18.42a 18.1620.71d
TII-HWN2 115.6349.19a 20.97+1.93ab 235.27+12.68a 21.90#42.63abcd 222.60425.71a 22.5542.54ab
TII-HWN3 128.03+18.06a 20.1242.2ab 246.4749.94a 21.2741.78ab 223.00H14.76a 23.45#1.59ab
II-LWN1 115.7044.59a 18.15+1.20b 235.00+16.37a 18.79+2.47abc 224.27+10.20a 18.13+1.04bcd
II-LWN2 129.73+11.68a 20.41+1.01ab 247.2347.28a 21.3942.20abc 226.50423.15a 22.4642.92ab
II-LWN3 111.87H11.47a 19.2740.67a 220.13+14.16ab 19.1442.29bcd 205.80+18.53ab 20.61+1.39bcd
CK 125.5743.70a 21.87+1.63ab 233.00421.79ab 22.15+2.89a 230.60423.33ab 23.3041.40a

w 0.058 0.571 0.547 0.042 0.118 1.039

F {8 N 0.651 3.932* 6.530* 4.369* 0.460 1.580

W>N 3.001 0.066 1.947 0.598 7.456* 8.511*

W RAAREEREREREE (P<0.05) , *#;K P<0.05, T

[IHARRI-HWN2 AbFEAN, HA R A H 2GS CK /D 10.69%~21.72%; TIIFRIIT-HWNS 4-F 4L,
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et S PURIEE TR R IXCR OKOK BURE 5 RN 5 K U 7 B Bt 7T

H A A H 2RI 5 CK Iy 3.22%~19.36%. #HIH]
A B W FE— i EUKF R, ZEAH IR bl E K S n
T 0o T HW AL P4 LW AL FE 23 53 1 8.19% (N1
19.44% (N2) F114.09% (N3) ; I HW Ab#E: LW
AEFR AR 1.65% (N1) . 0.40% (N2) Al 13.78%
(N3) . MFEEHNEFE—EAKE T, ZHIEH

b U (3G I S 3 0 S 9s)S,  TA b3, N2 4b
HREE N1, N3 AbEES> 545 11.89%. 10.82%; I
AbFEH, N2 Kb HEEE N1 N3 AL FE 53 7 32 51 18.80%-2.57% .
2.2 KEMENE EKITERAF

BT KM TR InZR 3 Fis, BRIE K &t
I T AR (1) S ik 31 . 35 7K A, it 2 A K R 2K
7 Xof T I AR () A 38 AN S 3 o AH TR EE K R K
T & A 3 AR IR =y 1.2%~25.35%. AR A A=
B E — B KT, i AR R K R BG n
B A HW oAb 3 ) T AR LW AL B R
1.88%~18.93%; I HW AL AR LW $215
17.29%~33.48%. {EAH[FA & HAN [Rl—HEAK KT,
HW b F - T AR 5 i 20K P SR IEA DG, LW AR
I ] R it S0 2 0 185 0 e 38 0 JS sk /)
2.3 KERBEFNERERKKEF A EHF M

BN K BRI AR IR 4 Fios. 114
I WUE “ZHi g s w3, [T LB WUE 2
KEF R . B [[-HWN3 4341, & 4b3# WUE ¢
CK #2751 5.36%~48.58%; FRIII-HWN2 4b FAITIT-LWN2
AERAN, TITHA S A BE WUE %5 1T HH$E 1 7.21%~20.67%
AH A B Rl — i ZUKF T, WUE BE 7K &3

I, T LW AREE WUE #LE HW b33
7.19%~15.72%; TITHA LW &b WUE Lt HW Ab PR =
5.319%~28.78%; AH A4 & WII[R—#EK KT, WUE
W Tt 2B A I S8 Ja ey, N2 AREE WUE # N1
ALFEAN N3 AT H 4 i 12.62%711 24.68% .
% 3 KAABLSME B Rt BARGH 0
Tab.3 Effect of water-nitrogen coupling on
summer maize leaf area

PO EERI() ARSI R — R (V)

e mm? mm? mm?
I-HWN1 7 005+ 647b 6 1434937ab 5 865+ 026a
I-HWN2 6 1814545ab 6 0294519b 5 5864418a
I-HWN3 5 59842 369ab 5 649+ 368ab 5 4344849a
1I-LWN1 5890+ 317b 5 3454697ab 4 8894887a
1I-LWN2 6 067+ 064ab 5 447+ 064ab 5409+ 203a
TI-LWN3 5 3834899ab 5333+ 102ab 5269+ 026a

CK 6 7644481ab 53074431ab 4 2694329
W 0.039 0.016 0.981
F{E N 1.229 0.904 0.224
W>N 0.480 0.621 0.481
II-HWN1 6 8814478a 7 2204393ab 6 5114709a
I-HWN2 6 652+ 061ab 7131+ 875a 6 2194595a
IM-HWN3 5980+l 013abc 7 0814507a 6118+ 077a
I-LWN1 5 1434639c 5 4094481ab 5269+l 381a
HI-LWN2 5 491+196bc 6 0804443ab 5 3334697a
HI-LWN3 5 1844504c 5 3074253ab 5 2064633a
CK 6 7644481ab 53074431ab 4 2694329
w 14.837* 4.575* 4.563*
FM N 0.930 0.362 0.117
W>N 0.735 2.077 0.111

k4 RKASMBEIE EAZERAKAA A LG M
Tab.4 Effects of water-nitrogen coupling on summer maize yield and water and nitrogen utilization

sl 72 Yi(kg hm) ET/mm WUE/(kg m™®) NPFP/(kg kg™)
I-HWN1 13 0194314bcd 400-+73abc 3.3440.73de 45.444 1cde
II-HWN?2 13 680+122ab 336+16bcde 4.0740.19abcd 50.1140.45ab
-HWN3 12 4344662d 40847abc 3.0940.54e 47.9242.55Nhc
-LWN1 10 7724299 302431e 3.5840.27bcde 37.641.04g
-LWN2 12 1464974d 26244¢ 4.7140.68a 44,4943 57cdef
-LWN3 10 878+275e 333250cde 3.3340.59de 41.92-41 06f
CK 13 503+139abc 426+17a 3.1740.15de 45.0140.47cdef
w 51.314* 13.960* 2.164 49.737*
F & N 9.629* 3.755 8.075* 13.295*
W>N 0.889 0.124 0.273 0.559
TI-HWN1 14 08646282 391+43abc 3.6440.52bcde 49.1742 2ab
MI-HWN2 14 111+464a 414440ab 3.4440.44cde 51.69#.7a
M-HWN3 12 9724253hcd 384420 3.39+40.24cde 49.9940.97ab
II-LWN1 12 5744700cd 292+ 1abed 4.3240.39abc 43.8942.44def
II-LWN2 12 775268bcd 293#43e 4.4310.67ab 46.7940.25bcd
II-LWN3 11 0884265e 311420de 3.5740.14bcde 42.734.02¢f
CK 13 503+139abc 426417a 3.1740.15de 45.0140.47cdef
w 54.258* 41.530* 8.943* 58.059*
F & N 17.921* 0.209 2.427 5.998*
W>N 0.570 0.852 1.334 0.925

KBRS NPFP B A 25, 1%
ALFE NPFP %% 11 325 1.93%~16.73%. [RIII-LWN2
REFRARN, HW AR A NPFP % CK “F31 5 8.98%,

LW AL H ] NPFP #; CK “F-XJ[%1K 4.68%; TEAH[EE
BHINIE— i EUK R, NPFP B E K& 1358 hn i 1
o, M HW A FE NPFP Eb LW Ab 3 38 n
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12.63%~20.85%; 1113 HW 4L NPFP tb LW 4b3
Hhn 10.47%~16.99%. TEAHIFAE B N [F]— KK
™, NPFP Bt s s e s w0, N2 AbBE 1)
NPFP %% N1 4 HE i N3 AbBE P #5142 =5 10.08% 11 5.90% .
24 KEBETERRKKAEFRE

TR —CTT I BER— R R BK B S
BURSRECH 0, KB R FE MO BT—hk
HD LI Gl D For, iHEAO8:

0.074

% , (D

_a:( ETaQ XN;JZ)OISZX( ETa3 X%)
Y, ETqy  Nmo ETm3  Nm3

A 0.152 1 0.074 43BN, MK EBURHa %, 1Y

BURR B T, R HE SRS K U B

BB KIKEAE 7 R AU A AT 8 Yol Yo 5
SEBRABRS P 5 Yol Yo AR AT B 1 e AR 4
AR B S SR P B (A () R4 0.761 9,
I AL ] DASARRE A AR B 76.19% 11454k, AT f g fR
Re 1, E R

110
1.05 | s a
1.00 |
095
090
085
080 [ 4
0.75

Yol Yo

Ay =16148x-0.536

2
R R*=0.7619**

0.80 0.85 0.90 0.95 1.00
Yol Y

B 1 AR WA =2 bR IRARA = A0 K AT
Fig.1 Correlation analysis between model fitting
relative yield and actual relative yield

3%t i

KBS A A2 VR A A 1 B A Tt
BTNWT TR, KRR 2 B %0 1 in i 4
T KRR A /N 18 e S 4 e e A
KU AR M. XA R TIES R
KA BRI AL B, AR/ S 1 it
P TR . BAh,  AHIT T R T & A 2
Phimr s ZEAH R R IE B B 3 K, AIFENDAAAE 2
F R, Ul R R — T ] R K BB RO T £
KIARIRME 7RSI, DHREE TR RIS K
8 AT (B RN 41.32°C) , TKFFR
IIEARELEIN, TR M A

ST R PR TR, 78 RE KR — s TS A
BTt UE FT A R ARG . ABE R, FEH
FAE A, HEBRSEKE R IEMR, mAKFAT
I IR 5 i 2R 5 TEAH G, IR SR A T T AR B
BRGNS N, ST AT TS 18— B AT
38

FLH LWN3 b AR A, CK R T AR R i
JEE R B2 5K Ut B 7K 23 Pl 3 A T2 A o 4
KXFFRD TR, T m R B, sk
B AR FIHAC R, d BT K 5080 & fE 2B 2%
R, X500 PR R 5.

IR B2 T AR 4 K 25 P 2 29, s 24K
Sy S A G R Bh TR WUE e, &
W5, WUE BEREEKSFE MRS, MR
Rhnserg s, KERE S WUE 55T
CK, UiAHIE M KB E A B T4 % WUE, X558
vh ik 2 PRI o 48 SR — B, K B RO R BN oK
NPFP A5 B350, NPFP [BEE /K & A i B
TSR nfE I, X 0] fE R T K o n] AR B E Y
FErHIM P, (E 3 2 K B — T T T R SRR &
WP, 53— 5 K 23 PR A P AR T U
TSR A KA . TR AL R ) NPFP
TG, 256 TR A= B0 K DK B A 7
— R e oKk AR ALK, BFIOGEER,
NI A =

ABsiEE Jenson BIAHLE T HE FOKKE A~
PREL, 193] 2 MEEBIRKEBURTES . B RIEK
g S K R A R, 7 A 1 3 T K ek
A K S —E R, X5 T ik
ARG R TERBBURM A E HER A A H KA
G AR R AE A A0 0 8 IR AR K L T (i gk AR e
Ak, IREEEFHCR, T-HWN2. III-HWN1 #l
M-HWN2 AE3EE CK 7R K5 B A T~ IREE 177
& HiZm 7 WUE FI NPFP. AHBFFTAEE B KR
BB (ke —ESR ) BT s iR A< e
g5 TS AR B 1 5t T AL R OR KBRS & ROREH
BWRRE S, N5 nl @i 83 R b= R 1
ORI

4 75 B

1) AT TOKE TR AR K OB 1,
K FH I B (7K R A A xUmT A e ik oK PR s 25
A ARG, M 3, TETK TR AN Tk
PR R I = AR R K B R 3R

2) MNP e A BRI R s e A R, HE
FEM-HWN2 FII-HWN2 AbFE A 76 R 21 1T 52 X &
B IR B G

3) FET Jenson HEA EE T K BAE S BRBON A E
BIF (R*=0.761 9) , KTi—HhkEl. fhlfe—wEd
7K BB £ 53 7124 0.152 F1 0.074.
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patterns and nitrogen fertilizer levels on nitrogen use efficiency of

The effect of water-nitrogen coupling on growth of summer maize in seasonally
arid areas and water-nitrogen production function in southwestern China
HOU Yan', CUI Ningbo'", GUO Li*, GAN Yongde?

(1. Sichuan University, Chengdu 610065, China; 2. Qinghai University, Xining 810016, China)

Abstract: [Objective] Water and nitrogen are two most important factors affecting crop growth. Their acquisitions
by crops interactively affect by each other. The purpose of this paper is to study the interactive effect of
water-nitrogen coupling on development of summer maize during its key growing stages in seasonally arid areas in
southwestern China. [Method] The experiment was conducted from June to October 2022 using lysimeters inside a
rain-shelter at Dujiangyan Irrigation Experimental Station in Sichuan province. The variety Zhongyu No.3 was used
as the model plant, and the control (CK) was irrigation of 100% of evapotranspiration (ET) combined with 300
kg/hm? of nitrogen fertilization as used by local farmers. There were two irrigation treatments by irrigating 75%
(HW) and 50% (LW) of the water used in the CK, and three nitrogen treatments by fertilizing 85% (N1), 70% (N2)
and 55% (N3) of the fertilizer used in the CK at jointing-tasseling stage (II) and tasseling-filling stage (III),
respectively. In each treatment, we measured the changes in growth, yield, water use efficiency (WUE) and nitrogen
partial productivity (NPFP) of the maize at its key growing stages. The production function of the water and nitrogen
was calculated using the Jensen model. [ Result] The jointing-tasseling stage was the key stage for vegetative growth
of the maize. A suitable water-nitrogen coupling can increase the yield, WUE and NPFP of the crop. Compared with
CK, the combinations I+HW+N2, IlI+HW+N1 and IHI+HW+N2 saved 12.78%, 9.77% and 9.77% of water, and
9.0%, 4.5% and 9.0% of nitrogen, respectively, while increasing grain yield by 1.31%, 4.32% and 4.50%, WUE by
28.39%, 14.83% and 8.52%, and NPFP by 11.33%, 10.42% and 8.52% respectively. The water-nitrogen production
function was well described by the Jensen model with the R? being 0.761 9. The sensitivity index of water-nitrogen
coupling at jointing-tasseling stage was 0.152, higher than 0.074 at the tasseling-filling stage. [ Conclusion] Our
results showed that the combinations 11+ HW+N2 and 111+ HW+N2 are optimal for maintaining high yield yet
improving water and nitrogen use efficiency of the maize. They can be used as an improved irrigation and
fertilization for maize production in the studied region and its periphery. The water-nitrogen production function is
well described by the Jenson model.

Key words: maize; water-nitrogen coupling; water use efficiency; nitrogen partial productivity
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