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Effects of Water and Nitrogen Managementon the Growth and Yield of
Seed Maize with Drip Irrigation under Film

SUN Hezhe, CUI Yunling, ZHANG Liqin, SHI Duopeng
(Institute of Soil, Fertilizer and Water—saving Agriculture, Gansu Academy of Agricultural Sciences,
Lanzhou Gansu 730070, China)

Abstract: Drip irrigation under film technology enables maize to adapt to more complex planting environments and achieve
the goal of meeting water and fertilizers demand in maize. In order to explore the optimal amount of water and nitrogen on seed—
producing maize in Yellow River irrigating area of Gansu so as to provide a basis for integrated water—fertilizer irrigation techniques,
a study was conducted using the seed corn variety Jufeng 19 as the material to analyze the effects of different irrigation and nitrogen
levels on maize growth and seed yield with drip irrigation under film. Results showed that both irrigation and nitrogen application
levels could have promoting effects on maize yield and economic benefits. When nitrogen application rate was 225 kg/ha and irrigation
amount was 3 750 m%ha, the yield reached its peak at 6 639.0 kgtha, a 104.67% increase over no nitrogen application. When
nitrogen application rate was 225 kg/ha and irrigation amount was 3 000 m*ha, the yield was 6 539.5 kg/ha, a 101.60% increase
over no nitrogen application. Economic benefits were maximized with 225 kg/ha nitrogen and 3 000 m*ha irrigation, reaching a net
income of 27 439.5 Yuan/ha. When nitrogen application rate was 225 kg/ha and irrigation amount was 3 750 m%ha, the net profit was
27 286.5 Yuan/ha. In summary, seed maize has good benefits when nitrogen application is 225 kg/ha and irrigation amount is 3 000
m*ha. This can also avoid the waste of water and fertilizer resources, in line with the concept of water and fertilizer conservation.

Key words: Water and nitrogen management; Seed maize; Output; Economic benefit
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KA RGER S . ARAE AR K
FEFRGy, TEAEY A 7 A ORI B XS T3k 7%
AEEW A e EE S E R oK
A IRAE R DL R 2 1 538 U™ AR R i
DRI, A T ARt IS 8 X6 R 4 1 mT s Al
G CHE S T AR S e A R AR
DL R AR A SR K R RE T, X T4 i K 43 il
RIOFIARCE, R AR A 2 X EENE
UL X R S | B X 2 AR Mk A B R
BRI 15 G n) L, DR A SR 7K 0 U5 R ik X
BRI, FRATIHF R T BT T HE A5 R D ok
RN il FH 2 A oY, RS HOR B EE X
il b oK A B 0 U e A, ST
Foft = KK B — A A i R ot A 2 AR RS2
1 MR5AE
1.1 AFR XA

I AE HN 8 AR Ak (104° 06" E,
37° 21" N) #47, MHEES TSR, HERER.
WK HBERIRZER, F ¥R 825 €, T
TR 141 d 245, AEYIFEK R 185.6 mm, (R T
FAUR RS, KX oL, B2 0 ~
20 em) FHIEEFEH YR 14.41 gkg, KRR 85.18
mg/kg, AW 62.95 m/kg, HALE 249.2 mg/ke .
435 0.69 g/kg, pH Hy 8.54,
12 BHXAHH

PERHIA EREFONEE 19, HHNRE R
A PR Al AL
1.3 RI&#t

IR W R R IX KT, FX AR,
SR EALF(NO) . Jifi U 225 ke/hm*(N1)
Jiti L 300 kg/hm? (N2)3 K5 ®llIXCAHEK

A B1R 2 250 mY/hm2(W1). 3 000 mYhm?(W2, Hi
HA I i th (R HE K ) . 3 750 mY/hm?(W3),
7 AR 1), RAZEMILXHHS], TR
3, /PMXIEFL 60 m?> (10mx6m), T 2022 4F 4
A 10 H R Ty 20E oK, PRER 19 em,
1710 50 em, ZBJE 10.5 J7 Bk /hm?, LI SODm JR &
(N 46% )R &5 . BERR IBEIR . BRmEm M, i
Wit (P,05)75 keg/hm?, i 4 & (K,0 )45 kg/hm?, &
NEFBENE 435 T3 . R . ik 22 11
HE WA 30% . 30% . 20% . 20%, #AES 5T
KWW . AR 50% . 44 A K
10, ARl KWW . flend 2219 |
HEHINTEA 10% . 25% . 45% . 20% (£ 1), 539l
THATH . REIWCET I ek 22 0] SR
1.3, 4, 2%, T9 A 18 Hilgk, HABHFY
HLACH
#1 RBEEMERREETNENEANE m/hm’
VST & 1 N IR R T T8 e
NOW2(CK)  300.00 750.0 1 350.0 600.0
NIW1 225.00 562.5 1012.5 450.0
N1W2 300.00 750.0 1 350.0 600.0
N1W3 375.00 937.5 1 687.5 750.0
N2W1 225.00 562.5 1012.5 450.0
N2W2 300.00 750.0 1 350.0 600.0
N2W3 375.00 937.5 1 687.5 750.0

1.4 WEmAE Feiyik
141 EOKfRE . MMM ME  FEK
P AR/ N X AE R 5 AR FY 5T A R BT AR
e, A BIEESR . KB A B SR RNISOR
A RO E FK bR . bR = RO 254,
FHE RGN TR Fr it (L) A R SERE (W)
FARB MR =L x W x 0.75
K, 0.75 B A AMNERE B IE REL
142 Hb BT RN F R
BRI HA | SR FIBOIR B 43 i 3 HRAC R 1
ik, FREEE, RJS 105 CATF 30 min, 75 CHt
TEfEE, HB RPN TR RE.,
143 PR LR FORBGRIBS &/
DX RS, B 10 BRACFERMEAEKE, AKX T)EIC
SEEOKIBEN By . B RO, BERIEE AR
ProafrR =5t
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K1 Excel 2019 F1 SPSS 26.0 % 541 115
MG, ASE AL H 2 a5 i 22 5 B 3 R
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2.1 AKEGEF A HA KT SR R
211 JKEIBEN F AR RS bR S BEEE S
W e KA ORI o A ABFR T oK O B kR
HsZm (D AT LUE H, BR T NOW2(CK) . N2W1
AEFRAL LA AR s R AR T A I R
FESR Az R RS IR ALK, Z 5 2%
B N2W3 A FRAN, 4570 A 25 it 20 Ak B ) A 1 22 5
AR, ¥5 NOW2(CK)2Z52 B2, Rimiri,
22 A AR A it A BRI 22 A B, B
NOW2(CK)ZE R B2 . FEF—HEKE T, ARk
5 Bt A it 2R A 1 I AT 3, AN R, A
REIK A — B, 5 it 2804k R 7K 1 X B KA
AR . 5 NOW2(CK) A EE, it 06 4475 301
WCAR W K bR = B K, NIWL, NIW3,
N2W2., NIW2 4b 3 3 5 B9 6k & 4 5 3
44.61% . 50.62% . 52.63% . 44.49% , WCHIA5 5
AN 33.33% . 31.67%. 31.74% . 31.08%. Wi
T I AL BRI K A AR 38 it e i ok e
TR S F oK AR R o

C—INOW2(CK) E=N2W2 === N W3
250 = NIW2 = N W1 E=N2W
=TI N2W3 a_
. a a a aaa aaa aa
222 i

Wk

e TN AT
EE

E1 AEEETHERNES

212 KRIBHEX FKRZEMMFZ A [FHEK

S Rt 2R X KSR A e (12wl D, 25 B

HHEBYMIEK, NIWL, N2W1, N2W3, NOW2

(CKOAbI I e PRI A, N1W2, N2W2,

N1W3 b HE2 B REAR AR 3 . SR ANt 22 1

TR AN F A 22 R B3 Rl N2w2

AEFEE NOW2(CK)ZE R B2, SHRKIER

IR S E s gk, B NOW2(CK)5 N1W1 &b ¥
EREE, SHAKGMESANRE ., FIEKFE
— B, AR FORRZERE A K, kY
Jith 8 oA N2 A 25 R Bt A A 3 i a n, H
A5 LT I U EE Sy N2 I A 5K B K R b
TS s 5 AR . K AR, BRUEK 2N
W3 A, KA B il 20 2 0 S . it A
PO N VN EE R S iR L N
N2W2 Kb HLRBLEAL, 5 NOW2(CK)AHH,  mil
WU 34 T 18.58% , WOk 134 i 20.60% ., 156 B
N2W2 b B 7K Rz %5 7 XA R T4 i 1K 25

AR
50~ = NOW2(CK) == N2W2 ==N|W3
—3 N1W2 N W1 = N2W1
40 - B2 N2W3 a ab a
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o K B I TR B AR T A HE K S S i PRI 1)
s BRITIASL, Ha AT A AL F Y i AR
BT NOW2(CK)o Wi N1 B, Bl K&
AR SRR T 11 0 i 22 1) 5 oK - R 448
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(R I TR RS R I PR A, e & A i I i T
IRpLRIE 0. Rml U A ANt 22 399 i - TR AL LA
N2W2 fbFifg e, WKL N2W3 A3 i - [ A R
Ko TR E SRR BRI F R A AR
2.1.4 JKEBEX EAM TR K
FEXHIF KR TR RAE 2 XEENZ
. fE 4 AT, BEE A A HEDE, A AbHH
BT YRR, AR R 28, T
R BAXT AN s 22 YRR T R LR
WMRIR IS, BRI N1W3 Ab B 5 H A ab P 25 3
Fs ORI NIW3 2035 NIW1 kb 25 57
¥, SHAKGMERANRE,; w22 AgN
HALH 2= F AN MR N1, &EF
TR K Y T 5 B E K 1 38 RS 1 i
it Uk N2 B, B K R R A AR
W K T B R A, ik 22 B FOiR
PRSI PR . K AR, BRIEKE R W3
Ah, it A R K0 T 5T AN W AR B A
WORE NIW3 ., N2W2., N1W2 kb3 i £ K 9 5
FRE ST NOW2(CK)IE N T 38.36% . 34.09% .
25.79%. Al OL, N[EALEEA A B BB N1W3 4k
PRI IK Rz 25 07 20 Rl T F oKk B39 5 i A
R B2z, MR K IR K T W A
FEBE MG 0, HAd 22 i HE K R IE B AR F
KAEK, [ FEKRTY R

400~ T—=NOW2(CK) E=IN2W2 E==IN1W3
C—INIW2 E=NIWI] == N2W1
~ =IN2W3
£ 300 a1,
\E/ a a a
200+
H_
100 a 7
0

W A
R

B4 KEIEETHFEKM EBFIR

22 RRIEFHFAHF B REFEKG R
H R 2 I, KEGEE T KSR W Fl w2
AE IR R T REA R . BRI EORL S Y P
it A 3G G 0 . B KRR, oK
FIZ MRt B N1 IHEr i, s &0
N2 B SE3E i pRoa b o BRA & DL N2W2 b BRI
H 93.5 em, # NOW2 (CK)MHn 15.86%; Hux &

it 22 3] ligrSit|

N1W3 4bH, k896 cm, # NOW2(CK)HEHN 11.03%
N2W2 AhFEE NIW3, N2W1 AbBZE S AR E, 5
HAAMH 2R B, EREK N 145 ~16.3 cm,
FAEPRZE S AR E . B L N2W2 2bH kL, A
45.1 cm, 8 NOW2(CK)HEM 4.64%; HIKIE N2W1 |
NIW3 b3, 2% 44.3 em, # NOW2(CK) 34
2.78% ., N2W2., N1W3, N2W1 4b# 8] 2 7 A
F, 5 NIWI bR EE, SHALMMERA
W, BRED NIW3 MRS, h842g, B
NOW2(CK) 4T 28.35%; Hyk 2 N2W2 4b#, 4
81.9 g, # NOW2(CK)¥G/N 24.85%; #5AbFR[A] 25 57
WA, ERED N2W2 IS, 3573 g, B
NOW2(CK)34 i 3.21%; HKJE NIW3 4h 3, R
35.42 ¢, B NOW2(CK)¥4 M 2.31%, FRIE &b HE
[ 2ZEFARE, AT, N2W2 2 BR 255 R AR X
oG/ O =4 Y ) ) = W AT = e o N E U X VAT
TG | ML . R E R R R
F2 KEIEETHMERMZFER

VAT S SO i R A SR A

b
i /em /em /mm /g Ig

NOW2(CK) 80.7 bed 15.1a 43.1ab 65.6e 34.62a
NIWI  780cd 151a 4l16¢ 60.7g 3392a
NIW2 833 bed 156a 435ab 745c¢ 3480a
NIW3 89.6ab 163a 443a 842a 3542a
N2W1 853 abc 145a 443a  69.8d 34.00a
N2W2  93.5a 155a 451a 819b 3573a
N2W3 818 bed 149a 435ab 63.1f 3388a

23 KEEBFAHFERFZHIA
IKEIBFERT IR F K A & B2 (K3).
AN F AR R RS T SR F KB ™ A 7E
BEZER 5 NOW2(CK)M EL, HAK Ay -
R FEIN, W77 334.7 ~ 3 395.2 kg/hm?, HEIE K
10.32% ~104.67% . H:H N1IW3 A PRy 7= & fie i
H 6 639.0 ke/hm?, #: NOW2(CK)H47104.67%; H:
WS NIW2 4bFE, 5 6 539.5 kg/hm?, % NOW2
(CK)77 101.60%; NOW2 (CK)HJF=H ik, M
3243.8 kg/hm?, N1W3, N1W2 4B F K= 25 55
AR, WHHAHEESRE . HEKERN W1
B, AR o B A it e T A B I Eg s K
W2 I, e il 2 Y HE S B b . 24
it A N1, BV K R A3 0 K ™ ek
Hom, 5 NIW1 AP, N1W2, N1W3 4 HfY
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PR N 82.74% | 85.52% 5 4t A A N2
10 I S G = U B S O = e R A
5 N2W1 AbBRAH G, N2W2, N2W3 Ab B 7= i 4
FIBEIN 34.98% . 20.51% . 7K FJiti 235 RE fiff i
KB BN, 2 T K it & A
FHEKH ™, MIKB—EER, FR RN
FRErEn, ot O S (A R
%3 AEREETHMERN~E

fbgm a7 i BN IR MR

/ (kg/hm?) /(kg/hm?) 1% K

NOW2(CK) 3 243.8+168.8 f 7
NIW1 3578.542103 e 3347 1032 6
NIW2  6539.5x176.1a 32957  101.60 2
NI1W3 6639.0£164.8 a 33952 10467 1
N2W1 4590.0+162.1d 13462 4150 5
N2W2 6 195.8+166.8b 29520 91.00 3
N2W3 5531241553 ¢ 22874 7052 4

24 KREIEFA A EREFBZ G

KRG8 X TR KA TG A — 2
Ml (2 4). HlFPFER A LA dr ™ & AL [
B, —MIEN TSR E R, 58 AR
2 A B AR A A B 7K AR A TR I S T v
Ko &AFRRFE R NOW2 (CK) 341 2 008.2 ~
20 371.3 JG /hm?, BRZAEARL . K S HABB A S 1
4h I 25 M 10 4235 ~ 27 439.5 JG /hm?, % NOW2
(CK)34Hm 1 768.2 ~ 18 784.2 T /hm?>, L N1W2
IEFRIG A AR 22, N 27 439.5 JC /hm?; FEA% L
Wi E, N 3.33. NIW3 AH 4t ARz, K
27286.5 J6 / hm?; =N 317, Pt 54l A
BIEAESG, Hy-aEm R, ATReE I R K s A Ab
PR AL I R

3 iR E%R

FEKRERKETZ T HRARD B, KE
AR EE L E A e R E R A T PR, 2R
REL A I TR B AR T bl e oK AR IR I 1) B S A 45
AWFFEAERRHT, BN R AT T b AU AT LA K
K kR . 2R AR [R) AR BE A N, (it
A 225, 300 kg/hm? X il ff FAKTE A F6 b5 14 52 0
AR . IR, B INRE K SR FOR bR
L A AR G, SR R BER R
WY, THBESRAES , B i U i3 bk v A 2R
BRI s B, — MR A 240, 300
ko/hm? B K, ASBFSE AT AL, & 300 kg/hm? B
P FOK MR . SRR T AR o it L A
VEVI LR R, YY) 20 2 i Re s 452
MikaE , dEmsgnmfEYIZEms 5ok, Bk
o R AR S B 2 BRI Rk
T, SR E A5 R O A K U R A T
R AERK AT, dEmddmbke . A m
TR E. 78 R RE A A A TR A Kk
[E = (27 g e R T

T B R R A I S AR A ARG,
MBI AR KRR B b AT LASE I ROk R 2
o KRR A E X ERSAE R LTI B A
KARA —EREm ., ARG R TR, BT
THE 2R A H it EUIE X KB FR AR B N 9 T
EA WE WL R, K& R XS £k +
YR 2 0F B e SR, AU 180 kg/hm?
BF, oK E TR R i s 0 A Y
G EIR, BETERESAET, A oK A K
BBy T B RACE AR KR, AR S A IR

x4 KBREETHMERTEMNZFR "

NERHEA THAKBEA

MIEA FAH

A A

o /T ) e /) /) /) L
NOW2(CK) 1 057.5 3 000 10 807.5 19 462.8 8 655.3 1.80
NIW1 2 047.5 2 250 11 047.5 21 471.0 10 423.5 1.94
N1w2 2 047.5 3 000 11 797.5 39 237.0 27 439.5 3.33
NI1W3 2 047.5 3750 12 547.5 39 834.0 27 286.5 3.17
N2W1 2 377.5 3 000 12 127.5 27 540.0 15 412.5 2.27
N2W2 2 377.5 2 250 11 377.5 37 174.8 25797.3 3.27
N2W3 2 377.5 3750 12 877.5 33 187.2 20 309.7 2.58

D2 KFF A 6.0 Tkg, N44 Tkg, POs8.7 Tikg, KO 9.0 tlkg, #K% A 1.0 T, A LAEILAIE A 6750 T/

2
hm?,
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AE 35 52 ) ORGP IR A E 4, AT i T
VIR R

IS NSRS M 7 v T R
IEH KA is FERE AL UF EORAE B AT S R4
BT AR iz, IR = 18], =
WA KM AR IR A O, 1 H 5 AR Qi
o BEHL, BRE SRR R A L, K
SRR B, T I A5 R it A R K e LA &
KR b IR 25, H v 4% 4 B A AR R R B
Jol 25 5, R FE K YRR 1 K 1 77 5 44 B
74 B, it 0 225 kg/hm? B 77 444 A% [
- Fifi 5 K 0 10 R, it 4= R 300
ke/hm? BF (7% 7 5t A4) B PR i o EE K ot ) 388 n 2 1
PNFFREAG o JE K Tt 2R 28 B 1l o b R oK A
[ FREE I AN . it AU 225 kg/hm?, /K 3 750
m*hm? B AR EOR )™ f e o B EF DU
TR R SRR A R IR A T Y T 5 X
TR, IR E A 4 800 mYhm?, iB
Jifi ZNE 540 kg/hm? Bl AP FOK ™ i fe iy, ik 8 356
ke/hm?, EF = 2R, BT REEFET
7K R 3 600 m¥hm? B () B K~ e o 3o i i
TR il 0T B R IG 7= IO, BT S BRI R OK A
AR AR LR gk AR s R B
FOKREAEHRIAD FOK A B0, SR = T3 000
m’/hm? B, PEEIEINANI R, oS A T e
AEEHEIN . TR LR R, I A A
TN FOR R A TR s AR EVE T, e R
St R S>TE I R, A 2 344 mVhm?, AR
276.6 kg/hm® I}, 058048 feim o AWFSERY],
TV R AT AR AR A ) ) B R OK R 2
Teakas, WEOKIE 3750 mYhm?, it &R 225 kg/hm?
A EOK ™ S, A 6 639.0 ke/hm?, BNt A
JEHE 7 104.67% ; HKZHEK & 3 000 mVhm?, jifi
A 225 kg/hm?, N 6 539.5 kg/hm?, B8N Jiti 018
7= 101.60% . HE/KHE: 3 000 mY/hm?, Jifi & & 225
ke/hm? 4l 5 e i, 3k 27 439.5 J6 /hm?; K
JEHE KR 3 750 mYhm?, i AU 225 ke/hm?, N
27 286.5 JC /hm?, [Ktt, 7B E AT,
HEIKEE 3 000 mYhm?, Jiti it 225 ke/hm? B 9 9 %
T BEAE A A G I, AT Ay > b ) ) A R R
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