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Initial Research on Yield Effect of Nitrogen, Phosphorus and Water

Coupling on Spring Maize in Semi-arid of Blown Soil
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Abstract: With 312-D optimized saturation design, field experiment was conducted to study yield effect of water

and fertilizer coupling on spring maize. Results showed that nitrogen quantity was the chief factor to affect spring

maize yield, irrigation quantity was the second factor, phosphorus quantity was the third. The type of interaction be—

tween nitrogen and phosphorus, phosphorus and water was substitutive for increasing yield, but that was positive be—

tween nitrogen and water. The effect order of interactions was nitrogen and phosphorus coupling > phosphorus and

water coupling > nitrogen and water coupling. Amounts for highest yield 9 374.0 kg/ha were nitrogen 281.7 kg/ha,

phosphorus 127.1 kg/ha and water 75.2 mm. And amounts for highest profit 6 023.5 yuan/ha were nitrogen 211.2

ke/ha, phosphorus 110.5 kg/ha and water 24.1 mm
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Table 1  Testing factor level and coding value

ab K- Level JKNEAEE  Dosage of water and fertilizer
Treatment X,(N) X,(P;05) X5(7K) N(kg/hm?) P,0y(kg/hm?) 7K (mm)
1 0 0 2 225 135.00 90.0
2 0 0 -2 225 135.00 0.0
3 -1.414 -1.414 1 66 39.54 67.5
4 1.414 -1.414 1 384 39.54 67.5
5 -1.414 1.414 1 66 230.46 67.5
6 1.414 1.414 1 384 230.46 67.5
7 2 0 -1 450 135.00 22.5
8 -2 0 -1 0 135.00 225
9 0 2 -1 225 270.00 22.5
10 0 -2 -1 225 0.00 225
11 0 0 0 225 135.00 45.0
12 -2 -2 -2 0 0.00 0.0
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Fig.2  Yield effect of experimental factors

(&l 2 FHH 7tk Pl it S0 o it e el R A ) 1
TR IF O T IS SAs b, A7 i s
Ko TR B AR A g 7 ) 45 B R 0K F a3 51 Ry
X,=0.239 1.X,=0.021 6.X;=0.927 9, XF i F) S B 7K AR
FHHEE A A 251.9 ke/hm? Sl 136.5 kg/hm? i
BEE 65.9 mm, ;=435 9 356.1.9 337.6 Fi1 9 348.1
ke/hm?, 77 fE e g e LA, 7™ ek it it IS St A 34 Jom it
I AR A ey ST DU 38 R, 38 1 1 U it Al o
TRt SR o T ot VP88, 7 e e o LA I
G iB e B e s LU g TR
223 REZKFHH

A B K3 R R R e R A
LRI, T 3 R — X = e sk 2
T3 AN R T RN, 0 I R R e B it A g
AR B FRNA R fE SRR R TR S R, A
T o 7 G B 2 HE R AR 2o i
f A G TR, ikt Kk T, B
FEo UVEBR R ST, BEAE I PV E R RE 7R &
5 B DL, A KRR A R B A i
WEAFAE AR AR (R 1 1) LRV, A7 AR B
(1) 87 1) AR

(WA SHHEE R S0  18E EE  A
T REICE AR SRS VE R P s, Y
it A e [ S, s 2 o PR 22 S D s
A AR R B s Yt 2 [ ), ™ e o 2 il ot 1 184
IS I MR Y SR P oy T
Mo PERBE R AR, 75 B Bt A R B 5 A e ds 2
By A SRR T R R i R A A
AIAG B 7 i UG B B ey, BRI — A
it AN 2 T ER g — PRt P R A B R kb

SRR, R B A 5 BRI

QYA S KM EEM R O . EERER T
FAV AF BN R GRS AR PR RS B >
W B AT, ™ s it 20 1 0 22 S s B A1
A B 21 il R [ B, e BV T Y S %
PR SR IS B AR ke S 7EdEME i kel
e APt A AT 7 ek B R . AT I, A
TKHE G X7 B R SE MR AETEAS HAR VR o Tt A T
FEEL R R TR, TRl T EORAER
AR K EZ 4 A alE 6 H N aIkEKaEh 242.8
mm, i 25 T WK Y 50.9% , FEA T T AR AR AR
KEB KB, DMK FRIRAFAS 53 5
F o TEVETE A R A AR e i A, BV TRE
AR R O [ o 8 g e TR 0, SR B Ry
9 369.1 kg/hm? J5 , 2K L5214 T 0% £ A0t 260 o ™t U
TR o T DL, JRE TR St Rt R0 A [ B R AT ™ i
M B R

() ZKHE G A TR 7 B 80 5 AR B VR T AL
DA
224 REHFEFRBEEELAT E

2 J0 RBIR (B AFAE LB S5 mT, FI FHAE
T (1) ZRA 7 H A KA A S5 A2 7 2 (V) X AL (X) B
(Xo) IK(X3)3 B F—Firfi FE I E . 15 = I0— KM
A
Y',=156.179 1-653.287X,-84.737 5X,+13.554 1X,=0
Y'=15.335 9-84.737 5X,-710.699X,—55.263 9X;=0
Y'=22.949 9+13.554 1X,-55.263 9X,-24.733X,=0

TS X,=0.2820 . X,=-0.116 5 X;=1.342 7,
PR 7K, M SRR F i it 20 281.7 kg/hm? it
Wi 127.1 kg/hm? FEPE R 75.2 mm, PEAS 7= f i
ik 9 374.0 kg/hm?,

225 ZiZHistleEBmmA sy &

Bt AN G 2 A2k . IS A LA 22 5 e
PR ERR, B B (B 55 T Bn A, 32 BR A
METE, WEKTE Y (keg/hmd), 407 1.1 J6 /ke,
R4 N) BN q,=3.91 JC /kg, BEAE (46 P,05) B Hy
:=5.77 JC /kg, HEKHLH (L 9% + I T.2%%)q:=0.3 JC
(1 mm A TR R 10 m¥Vhm?), %

Y'=156.179 1-653287X,-84.737 5X,+13.554 1X5=391/

1.1 x 112.5 x (R+1)=399.886 4 x (R+1)
Y',=15.3359-84.737 5X,-710.699X,-55.263 9X,=5.77/

1.1 x 67.5 x (R+1)=354.068 2 x (R+1)
Y'5=22.949 9+13.554 1X,-55.263 9X,-24.733X;=0.3/

1.1 x22.5 x 10 x (R+1)=61.363 6 x (R+1)



106 E Kk B CE 15 %

K R ILBRFNE . 24 R=0 B A4 it A4
A AT ARAS B A o ff 7 BRAHAR X=-0.345 3,
X,=—0.363 0. X5=—0.931 2, % Ji S Bt e it I 124y it
A 211.2 kg/hm? it 110.5 kg/hm® JEHE 5 24.1
mm, FE A 7 598.5 JC /hm?, IAELEE T K= (A0
23700 17 8 A I 2 /AN | ¥ 31 s Iz =8| B LS
TR TS 2 450 T /hm?, N TAEFIZE 675
JC /hm? HLHE 2R 450 I /hm?, f & 3545 i 25 4l A 3
6 023.5 JC /hm?,

3 4% ik

(WA W KRR K™ A 5, HAE
KNUF A > 7K > o

QFEREAEAE B Wk KB 20, A B KRS
YEFRZEBUAA], X P o AN ] e, 280 5
TG DL R 57K A 0 s A VR FH 2 AR B A,
MRS KA WA EARE . 28 AR B AN
FNF IR SRS > B 540G > A 5K
G HAGRMNE B KRG, A e R B2 HH
BN, AT R R

QUKNEARAE BTy 2255, AR A 45 = 1 9 374.0
ke/hm® Y it 0 B A 281.7 kg/hm?, Jili i & 127.1 ke/
hm? FEBE L 75.2 mm. RIS 2R 6 023.5 JT /
hm? Byt & N 211.2 keg/hm?, JitifffE 110.5 kg/hm?,
FEBEE 24.1 mm,

BFSEE I S TER A A N 2 A IR S
HERIES, R IER X 2
AR, R B Ak AP Tk
RURIRFE DA AR A I 2 e FTRG T 7
HEACRHLIE.

SE L

[1] Gan Y T, Lafond G P, May W E. Grain yield and water use: Relative
performance of winter vs. spring cereals in east—central Saskatchewan
[J]. Canadian Journal of Plant Science, 2000, 80: 533-541.

[2] Belder P, Bouman B A M, Cabangon R, et al. Effect of water—saving ir—
rigation on rice yield and water use in typical lowland conditions in A—
sialJ]. Agricultural Water Management, 2004, 65: 193-210.

[3] Wang W Y, Luo W, Wang Z R. Surge flow irrigation with sediment—
laden water in northwestern China[J]. Agricultural Water Management,
2005, 75: 1-9.

[4] SRACER, 24T . 3 AR A EIERbit P ek 0K 7= ek ISR
RG] . KB, 2000,8(2):70-74

[5] A BB 8, R ORI AE R K 4 X F oK™ 5%
AR AT . KRB, 2003, 11(2):75-77 .

[6] LiZZ,1Li W D, Li W L. Dry—period irrigation and fertilizer application
affect water use and yield of spring wheat in semi—arid regions[J]. A—
gricultural Water Management, 2004, 65(2): 133-143.

[7] FEAE  XIVERT , ZEHED5 45 VR T R R N E A BRI &
UM A TR, 2005, 21(1):41-45 .

(8] TFivs . ARl B FH BT [M] - AHR - 75 MRBL 2 R Y hiAE
1986 .

(FriEmEE Rk 3



