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2010 4 A K MM R 809 05 47, Tk
EE K OAIE R 0.7~0.9, O E = FIKIR 2 B 5™
vh B 46 BB F) B R AL R, 2000 4F &R 2 2R R RO 2
30%3 . IX AL i A IR AR IR B, T L™ E S
e anfariE ik K RIS 4% 78 A IR B XKy
Fr oy SR ET N 7 & N 7, SEIRE B RN VR R FH R
(1 [R5 T 1A R 5 A ) 4 Al Rt

AR SRR AR X S 30 HE VR oo AT KB AR, R AE D
AMEAE KR AE S rp S P AN R, R BRI TT LA
ARV RS R, CATRENERERE X K 5 5 St i)
AR, BB R E I R B R, it
A, J S E W FT LA AR A 4 1A O A A K DO LR e
R, o, MRX BB AR (aternate partia root
zone irrigation, APRD) fET5. FFREHXFH 772
MR, B T R ARk s,
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WEFRI, AEP K5 R B SR B S AED 76 7K
. EKEMEK T RERRFEVIRRI, FREZ
T IEFR IR AE 7 AR B, FRE, IR R
5 K 7 AR S, R s RO K ROR (i
[ RREE D, T A RS R %AE T EAE 75 =X (35 20 it
AR 2 SEENE P R AR KBS, 244 )5 T8
NE AR, ASFIF Aol e g8, (B R R T
FeAlE APRI FHMEE T D23 %E. £ T %
R, R R T IR BN T AT IR A AL, BAT
I3 RAFEIK B R R

BIABEFL T A FIEK 7 305 25038 JE H 7 % oK 7= 5
AU RE R F Bt (B R 3  5 R TR X A A A 1o
TR AL . ZEH KT R0 58 T AFHE
ZKCE 75 R T KR R AR K40 A (1 5 i B - 3 S
I 25 oA (s, (R K IR R PR
FRZK R FH AR R . DR, AR SCER A [F] 7K it
BT AN B EA R BORAB SR K &R A,
DUIA g 38 it 38 B it 2 7 A i JR S R R PR sk Fa 2
7K R FH RS LB IR AR
1 #MR55%E
1.1 WRXER

LT 2013 4EF1 2014 SEAEAR N RAEY 80 K
BRI 5 (37°57'20"N. 102°50'50"E) #H47 .
RS A 0 L SCHER[18] -
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1.2 AWKt

WIS B A 7 AR T 2 MR, 2013 4E &%
3MAFTIT, BRI REFEZBREAK (AD. K51
K CCD FE 2 K (FD; 07 NS B A (AND.,
¥Io)a (CND M e (FND, 5438 SCHR[18] 1k
TE—50 AR A2 [ e /K il AL 3 S 43 A 7K &)
X (FIFNT) FZKEZX (FIFNY) 2 fiigod, 3% 10 M4k
H, BT YSIHEK . SRR B K,
PR ERATH) 2 AN BT i 2 ] e K A [ e
751 AN ERE. HEYE 2013 AEAIRIRSE R, 2014 4EX)
Al F1 CI 2 FigE /K 75 3 K AN FI CN 2 Ffviti & 7 s AT HF
Fro Hr, ZZEREARZ G MR 5 KA RS G
KA AR — VAN, AIANT) FUKE S GEK
VWREEAM R, AIANY), JL5 4, A ES 3
W AARKFENE 1.

#z 1 2013 €70 2014 FiRE&IT
Tablel Experimental designin 2013 and 2014

i bR FEAKTT A it g5 2
Year Treatments Irrigation method ~ Nitrogen supply method
AIANT LEHE (AN
AICN SRR (AD BEHEE (CND
AIFN il i (FND
CIAN TEME (AND
CICN BLIEK (CD B5tE (CND
2013 CIFN [ e i (FND
FIAN ZEHE (AN
FieN K (FID HIPIE (CN)
FIFNT i e B (FND
FIFNY i e B (FND
AIANT TEHE (AN
AIANY ZEEBWEK (AD ZEHME (AN
2014 AICN BStsE (CND
CIAN Sk (C) TEME (AND
CICN BSItsE (CND

7E: AIANT A FIFNT (AR EEAKFERLE R VAN, AIANY FlT FIFNY 5
KV AN VA AR I -

Note: AIANT and FIFNT represent irrigation and N fertilization within a same
furrow, AIANY and FIFNY represent irrigation furrow and N fertilization furrow
was reversed.

1.3 RILSCHE

BERAEYD A S B B R oK, a4 vEdl 22
T 2013 4FT 4 7 19 HiFM, 9 H 20 Hilitsk. 2014 4F
T4 H 20 HZ& I sidk, 9 H 22 Higk. 2013 4411 2014
FEEKRAEF AN E 702 123.6 1 178.5 mm.

5K HE KR AR R o i SR A M S E
Jiti %K F 200 kg /hm? (LA4l N i) P9, SRk A IR 2
43 3TN, B it 50%, KWW\ 1 3R 3tk 2 3 518 it 25%.
2013 4, EEE AU REE A R) SR 2 b s BV E R 2 56
18, WEWLEHUN 3750 mhm?, #EKEHTN 750 m¥hm?,
2014 4, HRYEFIHL X APRI K B 36 K A28 e et i g2,
VEE T S A K3 2 700 m¥Yhm?, VK SEFA 450 mi/hm?,

HH N FLAIARE K . VA2 E . TR MBS [F] SCRR[18] . A
RETE T (2B AN, JFUAaAE, s . FAnH
MR, [ R AR N (FIFNT) sy (FIFNY),
TR AL FE M ; BARE, [FEEBEMEAL, K&
W RAETT . ALMYGAE B kAT . BISI i RER A AER . db
Mg FEE A, HMME A, BEERR, e,
EKTER — RN TER, Sl fEdEK. HAksi LR 2.

#* 2 2013 F£F0 2014 FEEK SERNREASNE
Table2 Stageand location of irrigation and
nitrogen supply in 2013 and 2014

- S 5 .
w N EE ek ke
Y FERE A Corllve % Alterna Conve Fixed
Year Sta/n:;e Daysafter Alterna ntional Fixed te  ntiona furrow
sowing/d  teN N furrow furrow irigati
supply supply supply |rrc|J(r;13I| |rrl)%at| on
e -1
&5 3 PEUE P e
R 45 A B FE e
2013 W ga e i (O A e s
A 98 b FE [0 sl pE s
WY 119 Jeuye e v
&I -1 FEuE HE
V= 3 WA B
- T2 ——
PR 46 s LRIk
N . . 15l .
86 B st i ¥a) o FIE
2014 \n} vz
. N At N
Jrhy e 99 FE e wE o P
M|
LT
WY 117 s i
A% 138 I

e

e BEEEEAKEAET, X FIFNY, SR E b, X FIENT i
X AIANY , SR IEI LA .

Note: Under fixed furrow irrigation, position of N fertilizer application is in
north of furrow for FIFNY treatment and in south of furrow for FIFNT treatment;
Irrigation at jointing stage isin north furrow for AIANY treatment.

1.4 MEMBSE®

FARR . W 2R EGH 50 m 1) H 3R Rk .

TEEFERR: FRATAGRE, RBANXBENLER 3 AR
FEf, HBUFEZ 100em 12, & 20em h— =, HHTE
e H3EF RS KR, H AA3 Q)RR BI A (ff [
SEAL AF]D W& mT 3% NOs-N Al NH,-N & & .

Hh TR bR: IS R, EECE AR R MR
vk 5 #k, Ktk 8T, 105 °CR7E, RE 75 CHET2
TH S AR B 10 #REHAT 5 R, HRiFRbRaHE
HlAhFORFER, FHL. RRK . ATRIECR TR & ik
2 A7 FKEATIE, BT Bk R, 152
MR HUARRMEMMEE 3 vk, o ZXFrfgnt, i
Fr FERL RS, HE, BRI, MR 0 5 ) HaS04-H20;
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HAE, H AAR) AN TN ERE A N & & .
1.5 IB¥RHERE
¥E/K & (evapotranspiration, ET) H/K&E Pl AR
ET=PR +M +K-C-R:AW D
A M ONRBEN KR (mmD); P, A B Y R
(mm); K NIRFBEN I R KA B (mmD); C R B
WIHEKE (mm), FZEEATE, C=0; AW RBTEB A+
BB KRR 1R KHEVRTE 40 m LUK, AT 2R AT
K=0; ROuthREHRE, 258 0 6 Fh KRG8 ) o
HERZRKE, R=0,

KR 2% (water use efficiency, WUE) FIEE/K
FIFHZE Cirrigation water use efficiency, IWUE): 433
KR 54 B N AR E L ER R R 54 E
W E K B LR

REF AN (nitrogen use efficiency, NUE) =kffi
Pl (% E+0~100 cm 28 ar HIET A E) .
345 5 U 33 NOG-N A48 NH, N il 822 Al

W3KTEH (harvestindex, HI) =F¥Fkif= &/ L& .

BILFRIEH (nitrogen harvest index, NHID =¥k
REFEH TR EE.

0~100 cm )= - BEMHKI A& (soil water
depletion, mm) =fFFiHf 0~100 cm + 2 H IR K E-
W3k 0~100 em 2 L EERME KR . Horp, SIEAEK
B (mm) =HEAFHE(em) X LEREE (ecm) X 1R

BEHKE (%) X10,
1.6 HIELIE

IR HHE A Sigma plot #fh4: K&, SPSS12.0 4iit4y
W AEEAT T Z i S Z B, 7T Z 08T H oneway
ANOVA, % # [ H Duncan i%.

2 HBRENH

2.1 EKEERARMFIFHERTEWREZHNZ

HE 3ATLEH, AFAEEKE T 208 TR R
HAHMFTRKZRARLGRITFE L (P>0.05), 2013 4F
ITRIERI A : AT KT, ZHEE (AN 5
A% (CND ERFHZER, HEZERKTFEEHEZ (FND
WER, AT —HER TR, ITREERIUAZE B #EK (AD >
BIsIEK (CD >FEEREK (FI). AIANT Al AICN 4b¥E
MATRIEUR K. TR H A2 K705 m, RIA Al
KT CL 5 FIAd#E. AFRAE (AIANT BEEERAM
177 5 54T RLECR I AR AR A A (R /K it 27 20
T 2014 fEHFFRLE B 2013 4R/ 19.5%~35.31%.
2014 4, F-pi i 7 R 2K 07 2, RILN Al 4 EE>CI
MR, ATRECRIF= 2RI AN AICN 5 AIANT kb2
>AIANY 4b¥E> CIAN 5 CICN AbFH . 35 B E K it 80 2
S AD B RAT R AR R, A8 B R A E I 38 AT A
BE Br VA E R A B R KR X)) A )T 3 o e
FRIATHREL

#=3 TREEKEEARNTERTEREMKEER
Table3 Maizeyield and its components for different irrigation and nitrogen supply methods

Rk BHER Fo i SRR ,
f(‘:e{:: Tre%t}r%ent Ear I*e/l%;g:h/cm Ear diffgter/cm | é;jgmp Grains per row Thzgﬁ ied Gra: jegl d/ Abg\é?nggnd Wfﬁ/tiﬁ
ength/cm per plant weight/g (kghm™) (kghm?)
AIANT 14.41a 4.59a 0.27a 17a 304.5a 8189b 18550a 44.1a
AICN 13.52a 4.38a 0.35a 17a 303.8a 8415a 18951a 44.4a
AIFN 13.02a 4.08a 0.38a 16b 299.7a 7228c 16770b 43.1b
CIAN 14.18a 4.21a 0.24a 15b 291.2b 7632b 18008a 42.0b
CICN 13.70a 4.38a 0.34a 15b 293.4b 7913b 18331a 42.1b
2013 CIFN 13.30a 4.15a 0.25a 14c 293.0b 7235¢c 17310b 41.3c
FIAN 14.08a 4.32a 0.31a 13c 291.4b 7266¢ 17740b 41.0c
FICN 13.35a 4.29 0.27a 13c 292.5b 7231c 17581b 41.1c
FIFNT 12.97a 4.10a 0.34a 12d 291.9b 6871d 16855b 40.8d
FIFNY 12.82a 4.08a 0.23a 12d 290.3b 6633d 15248c 40.2d
AIANT 13.21a 4.39% 0.37a 13a 285.4a 6307a 14546a 43.4a
AIANY 12.54a 4.27a 0.25a 12b 283.8a 5851b 13608a 43.0a
2014 AICN 13.12a 4.15a 0.33a 13a 289.6a 6774a 15500a 43.7a
CIAN 13.04a 4.04a 0.41a 11c 278.2b 5228c 12328b 41.4b
CICN 12.89a 4.18a 0.37a 11c 277.5b 5119¢c 12088b 41.4b

T AAFEER RS ECTE AR T REROR Z R PRI 0.08 BE K T

Note: Different |etters after datain same column mean significant difference at 0.05 level within a same year; The same as below.

2.2 EKRERT X R Y EFNGR R BRI RN
Hi% 3 A1, 2013 4F, AIANT. AICN. CIAN FI CICN
WEER RO, FIRNY ARERRAEY) R, itk
B A RS ARE AR ST RIER
B AR AR . Horr, AICN IUSGRFEH: CICN 14

5.46% (P<0.05). 2014 4, 5 CICN #1 CIAN &bFEAHLL,
AIANT. AIANY FT AICN Kb {2 45 AU s i By i
BHK (P<0.05). UiHAS & b va EWE 5 51 it A s A8 B bR
VBB BA OKRFREX SR X) F RT3 F £
KAE W AR 2
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2.3 GEKME S A XTHIFNERFIFAK S B 0E

& 4 ALLEH, AR 5K 5 R HERIA
[A]: 2013 4F 0~100 cm 1 )2 T3 il /K K FE & 7E AIANT.
AICN Fl AIFN &bH K, FIFNT F1 FIFNY AbEE
AN, HAdACFEE ZEFANEE . HIR KT N AR E
(ET) {US2#EK 7 REm, Al LB R/ T Cl 5 Fl Ak
¥, WUE A1 IWUE ¥&8 8. #K5RAER, CN 5
AN ZbEESFN AbEE; 07 A AR, Al Zb3E>CL Ab3E
>FI kb3, AIANT 5 AICN 4bFRfR K, FIFNY Al FIFNT
A /N, HoAr, AICN ) WUE #: CICN #4/in 11.41%
(P<0.05).2014 4, 5 CIAN F1 CICN At #AH EE, AIANT .
AIANY Al AICN 4# T 0~100 cm + )2 T35 fif K 174 k&
RN, ET HEE/N. WUE il IWUE B3£I N
AIANT 5 AICN AHI>SAIANY 43>AICN 5 CICN 4t
B,k B A 5 BV IR YY) S it S B AL B B VA E R A B it
B OKRFX) FHRFHIN 0~100 cm 12 H3E6E KT
HAER . WP FOKRAEFIANFEKE. K H R
WE7K A 250

F4 TREVEBHKSEESTIA
Table4 Depletion and utilization of soil
water for different treatments

0~100cm s Koy K
Efy kb R RREKIN R i%ﬂ MMZE PR

0-100 cm soil depths/mm ET/mm (kgm™®  (kgm™®

AIANT 122.1a 508.6b 1.61a 2.18a

AICN 125.4a 506.3b 1.66a 2.24a

AIFN 117.8a 508.9b 1.42b 1.93b

CIAN 105.4b 525.7a 1.45b 2.04b

CICN 104.8b 530.0a 1.49b 2.11b

2013 CIFN 103.5b 529.1a 1.37c 1.93c
FIAN 101.4b 520.0a 1.40c 1.94c

FICN 100.8b 521.0a 1.39¢ 1.93c

FIENT 95.6¢ 528.7a 1.30d 1.83d

FIFNY 94.3c 526.6a 1.26d 1.74d
AIANT 142.5a 428.8b 1.47a 2.34a
AIANY 141.6a 435.4b 1.34b 217

2014 AICN 144.8a 438.9b 1.54a 2.51a
CIAN 119.0b 473.9a 1.10c 1.94c

CICN 121.3b 471.4a 1.09c 1.90c

e ET AR E: WUE /KRR IWUE AR KR .
Note: ET, WUE and IWUE represent evapotranspiration, water use efficiency
and irrigation water use efficiency respectively.

2.4 GEKMES AN EKREZWIHFFH AN
FEZK it 87 O KB R SRR s an k. 5
Fim. WK 5 AL, FEFREE. FRREEFEF A
MRBFRI A 2013 4, AE—#E/K 5T, AN 5 CN 4
R LEEES, HEZEKT N AT iEE 7T,
Al KbEESCl AbEESFI AbFE, % RIAEE/KF. AICN 5
AIANT A FR R B E iR, FIFNY R A=/,
Hrr, AICN ff) NUE #¢ CICN 31 19.73%(P<0.05).2014

F, AIANT 5 AICN 4b#EKT AIANY. CIAN Fi CICN
¥R, AIANY. CIAN F1 CICN 4b¥i ) 2 A 5% . &k
KIER (NHD £HNy: 2013 4F, AIANT 5 AICN 4b#
BN, FIFNY Ab#lg/), HAhA A Z A RE; 2014
B, A[RIARERTE] NHI )2 R AR 28 B . 1 B A B B
VEHE R 35 51 e S B A B RV RE IR RS B OR&F XD
AR FHE m f A BRI A . BUCGRIEE R A &R H
M,

x5 TRAETHMERNBRE.
RBGRIER AR =T AME
Table5 Nitrogen uptake, nitrogen harvest index and nitrogen
use efficiency of seed maize for different treatments

FERRER  FRRE R RGR BAHRE
oy A3 Straw N Grain N it Nitrogen use
Year Treatment uptake/ uptake/ N harvest efficiency/

(kghm™) (kghm™) index/% (kg kg™
AIANT 63.3a 123.1a 66.0a 26.4a
AICN 65.6a 129.5a 66.4a 27.3a
AIFN 56.9b 101.2b 64.0b 22.7b
CIAN 56.4b 103.9b 64.8b 23.4b
CICN 56.3b 102.7b 64.6b 22.8b
2013 CIFN 50.4c 88.5¢c 63.7b 20.9c
FIAN 50.2¢ 89.6c 64.1b 19.5¢
FICN 48.9c 88.7c 64.4b 19.4c
FIENT 45.7d 81.4d 64.1b 17.6¢c
FIFNY 42.7e 71.3e 62.6¢ 17.1d
AIANT 50.4a 98.4a 66.1a 20.5a
AIANY 47.4b 83.4b 63.8b 18.7b
2014 AICN 53.6a 102.5a 65.7a 21.0a
CIAN 44.3b 75.6¢ 63.1b 17.6b
CICN 45.8b 77.4c 62.8b 17.3b
3 W o

AW TR, BRI IR, 28 B KA
TR OKRIRIXD FIAE B K SR T KI5
MR K (R 3. FREMIRRER: HT A KITRAME K
g, AR R M EDA RS B 1S
CLRA AL, HEAE K TUAR IR BR PR . 1A KT
ROETRAFERR R AR, B BEE. BIEA
B AR SR B 22 5 7 1 B A 25 D7 T
FEEREITCARPY . XK GPIRAG1EPV5 E h 45 21
UESE. AN, AN 277 2CRE W T W B R 7 B ML 7%
A, KA AT 2 B I T AR T B o B B
ZUFEE, R E IR P B
ESRIRe] RN tak g TR R S = i I i i 2 R (271
AR H TR RN -

KEWFFCUESE T A # WA RERL N KN, A
S FCHLERM T VR o (R 2 BT 5T 20 % B vA R
B S MRV RERE RIS 5 WUE BOFRIE 22 7R H 3 fEK
ERJRH MK EV BRI T, wawakys
Y CIRRTRVE AT L, 22 B R TR E AL VE /K 032D B0%I)
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15 00T AT DA4E 3R KA R B A AR, %) tt,  Sadrad®
HEF AR H 22 B HEE TR = WUE AR T H A AR
AL, MRS THKE. AR, MAEKET,
APRI il F R RN (£ 3 A4 E W ET
> (F 4, M8 APRI () WUE 235 KT HAh K b FE (38
4), PEEMNMEK AR SRS, %2
B e o MR R R AR SRS FLAT A ik
RARH M, AW T R HEAK 8 A AR ST HE K )
A7 IOGRFE £ B35 K UE T IX — 5% (3R 3). ET
AR ATREE T — 7T, APRI AT LU/ R JE 335
TE. bR B g R B, AR R RN
2B RV HEBE YR /N 60~100 cm -+ 2 IS KE (Lih
AFEEE T, WOREAE & FRvA#ERE T~ 60~100 cm 12
(718 3 R B 5 /K 0 13.1%, 151750 B vy VRE I8 A 3] 2 F
VA VEE A NAE 73 38 14.9% 0 15.7%) . At X 28 &
BIRK (4EH) 2 000 mm PLED, 28 & BRAEBR AR IR R4
WA XIRAEK, H—P4ERrTRoRE, [R5k
WIREMC A—T70, ZEMRIEERME 0~100 cm +
2 G K FTEFE RGN (R 4). X 5 SCHR[29] I 7T 45
R XEHRBGHER NREEN (GEAEAFBEE T,
FCASHRE B BV RE R T ARIR TR N 12.4 g, B5IFRIA
VEE TR 3] 7 58 V) VEEJBR (1) AE LA 23731 11.4 A1 10.3 @) Al
AR SRR s 4 o] DRI — LR . HE—25 L,
ARG A N A2 T R v E I 5 3 50 e R B R B i A 1)
WUE 3 51K 5 S Tt 8 8 Bl U B3 K (R 4D,
XA BE S R A AR R A KPS L.
ViR 3 ST A B A B, AT LAS A8 5 B VA E L 11
K A B A R
AR, 28 5 B A I T B S 38 n ) A K
W g i, T LR — 25N 7E A2 5 it R B % AT it 0 T 5
B, mEEEEEIMR (R 5. WREMERZ: ik
NI G 2R T e SR R 11 3R THRRURT - 48 T )
RE ML AR, — Iy, 28 B Kt M e
HA I EAREAR R AEKDS, ERREAESRKSEREDR
FEVEIE A, AT B v el e Bk A LR N
IR, 2 R R AR R B oy R
M, HTTFRAZEHN, ZTHREERRRE T RITFH
TSRS A, TGN T IR M S T 5
TR MU, 5B —J5 T, 50 M R A B N A
PRI 4% NOg-N 3 ¥5) BAEMRBs A e, 558
B K g5 £ Al e E AR 2 AR KA R se Bl & B )
BERE, AT HE N R B A . 5 2 A B2,
I 52 it 22 A it 0 ) 358 NO&-N I R K Ak Tk
S Tk R (1 93 NOG-N XM R R G0 TdI/EH
AF TR Z A KK B B [R5
BRI, 2014 A FOK AR A R B R
3% 2013 4F3E 0 54.9 mm, {EZAH A KR 7 0T 2014
SEFPRFRLP 5 2013 SR8/ 19.5%~35.31% (£ 3). A
REMIE A& : 1D 2014 4§ Fp K R e A & 2013
1) 72%; 2) RESLik 2 a iy, HilFF EK B AR R N

Fée W B RN A ZE AN K. 2014 4F RO LRSI H L —
YRR, PRV REIA 69.4 mm, {H LI iR FOK FKE
e /NE, i HL 2004 AEIEREIN T RS K, R IGIZIK R
e X i R K P R R R AR AR o B IR R 5 2
— BRI,

4 & ®

KH AT, XA R Kt 207 3T oK
BAUKER AT N 2a s, S58EH: T
WA T, A B BRVAERE T R FOR OGRS, K
S RIARE (water use efficiency, WUE) FIEUR] 2R
(nitrogen use efficiency, NUE) fx Ak, 1551R& VA BB IX
2, [EEREEREN; KT, LB R
157t B RFE R . WUE FT NUE %5 [ 52 Jiti 088
LMK B LB R B KT B REA OKAFRX) T
FIRD TR U IR FE R . WUE AT NUE fie Kk Hor, 83
SIREKII SR, 2013 EAEREAKI ST A T Lk AR
Sy BN 5.46%. 11.41%F1 19.73%. 2014 4EI4ER 52
AL AT, A EBRVAEM A Bt OKAEFX) 558
B B v VR 25 50 i 5 R T4 v R R OK 7 R SRR
FIH

(& £ X #]
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Rational irrigation and nitrogen supply methods improving grain
yield and water -nitrogen use efficiency of seed maize

Qi Dongliang™?, Hu Tiantian'*, Song Xue®
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education, Northwest
A&F University, Yangling 712100, China; 2. College of Agriculture, Yangtze University, Jingzhou 434025, China; 3.Zhengzhou University
Multi-functional Design and Research Academy CO., LED, Zhengzhou 450002, China)

Abstract: Ridge planting-furrow irrigation has been widely used, but information on rationa irrigation and nitrogen (N)
supply methods under ridge planting-furrow irrigation has received only limited attention. To improve harvest index (HI) and
resource use efficiency of crop through different irrigation and N supply methods in arid areas, we carried out field
experiments to investigate the effect of different irrigation and N supply methods on HI and water-nitrogen use efficiency of
seed maize (Zay mays, Gold northwestern 22) grown in the arid area of northwest China in 2013 and 2014. All experimental
ridges were built in a west-east direction. The experiment was comprised of 3 irrigation methods and 3 N supply methods in
2013. The 3 irrigation treatments included alternate furrow irrigation (Al), fixed furrow irrigation (FI) and conventional furrow
irrigation (Cl). In the CI treatment, al the furrows were irrigated for every irrigation event. In the Al treatment, the 2
neighboring furrows were alternately irrigated during consecutive watering events. In the Fl treatment, only 1 (south furrow) of
the furrows  wasirrigated. At each irrigation treatment, the 3 N supply treatments were used and they included alternate N
supply (AN), fixed N supply (FN) and conventional N supply (CN). In the CN treatment, N fertilizer was applied to all furrows.
In the AN treatment, N fertilizer was alternately applied to 1 of the neighboring 2 furrows in consecutive fertilization. In the
FN treatment, N fertilizer was only supplied to 1 of every 2 furrows. Evapotranspiration (ET) during maize grown season, and
biomass, grain yield and its components as well as nitrogen uptake at maturity stage of maize were measured. The HI, water
use efficiency (WUE) and nitrogen use efficiency (NUE) were calculated. Based on the results of 2013, the fixed treatments
(fixed furrow irrigation and fixed nitrogen supply) were excluded in 2014. The results showed that, the grains per row per plant
were greatly affected by irrigation and nitrogen supply methods. Thousand seed weight was only influenced by irrigation
method. The ET during maize grown season was only influenced by irrigation method, and Al significantly reduced ET
compared to the other irrigation methods. The WUE of maize for AN and CN was higher than that for FN in any irrigation
method; Al had the highest WUE, followed by CI and FI in any nitrogen supply method. Nitrogen uptake, HI and NUE of
maize showed similar results compared to WUE. Al coupled with CN achieved the highest HI, WUE and NUE in 2013, and
these increased by 5.46%, 11.41% and 19.73%, respectively if compared with Cl coupled with CN. Al coupled with AN
(irrigation and N fertilization were conducted within a same furrow) showed a similar result compared to Al coupled with CN.
The 2014 experiment verified the above results. Therefore, alternate furrow irrigation coupled with conventional nitrogen
supply and alternate furrow irrigation coupled with alternate nitrogen supply (irrigation and N fertilization were conducted
within a same furrow) are useful to improve grain yield and water-nitrogen use efficiency of seed maize.

Keywords: irrigation; nitrogen; biomass; yield; harvest index; water-nitrogen use efficiency; seed maize



