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Tab. 1 Structural matrix of experiment factors and coded levels

D

experiment design mairix

2)

material quantity

redments X X, X5 N (kghm > P/ (kg'hm > Wi/mm W/ mm
1 2 225 ) 255 360
2 0 0 —2 225 ) 45 45
3 —1.414 —1.414 1 66 27 202.5 281.25
4 1.414 —1.414 1 384 27 202.5 281.25
5 —1.414 1.414 1 66 153 202.5 281.25
6 1.414 1.414 1 384 153 202.5 281.25
7 2 —1 450 ) 97.5 123.75
8 —2 —1 0 ) 97.5 123.75
9 0 —1 225 180 97.5 123.75
10 0 —2 —1 225 0 97.5 123.75
11 0 0 0 225 90 150 202.5
12 —2 —2 —2 0 0 45 45
DX 1 Xon X3 A1 A NoPOW 69 B 5 K-F 2 25; 2) Wy B 1997 569 4 K =, W, 4 1998, 1999 -84 4 K &
Y=75519. 03+ 545.28X1 + 249. 47X, + 492 19X — (X) 1999 R X3 2
381 17X — 179, 67X3 + 167.31X3 — 10.42X1.X> —  (1998.199 ). X3 2 (1997.1999 ). X3 1
235. 97X1 X3—146.37X2X 3 (1999 s N.P.W
» 3 F » X1X3 2 (1997,
19.19.15.21 54 94, , 1999 ) s XoXs 1 (1999 )
N.P.W s X1X23 , N.W
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PX2) W(X3)3 s N
2 t
Tab. 2 ¢ test results of regression coefficients in yield models
year to 1 i 13 2] ts te t7 13 t9
1997 9.237""  0.816 1.893"  5.8% ~  —0.635 —2.323°  0.293 —0.991 2815 —0.19
1998 1521177 0.606 3.295°7 50587 —1.595"° —1.084 —0.781 —0.332 0.321 —0.481
1999 18548 " 7.330 " 3.35%4 6616  —5.230 —3.058 —1.84  —0.140 —3.172°" —1.968 "
2.2 N.P X1.X3 1998. 1999 W
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.3 N (X1).P(X2) W (X3) N.P
, ’ ’ NP W
. 197 N.P.W (/X i=1,2,3)
1998 , , 1997.1998. 1999 N
W (X3)>PX >N (X)), : Yn' = — 106. 02X + 69.553. Yn' = — 251. 2X +
, PN 199 48 657.Yn=—763.54X+545.285C 1a); P
; , Y, = — 312.48X + 161 177. Y, = —
; N> W= P, N 170 75X+ 264. 783. Y,/ = — 359. 34X + 249. 469 (
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Tab. 3 The optimum managements of water and fertilizer for the yield more than 4 500 kg-hm ?
X X> X3
factor levels'’ . . . . . . . .
times frequencies times frequencies times frequencies
+2 10 0.200 11 0.220 12 0.240
+ 1. 414(+ 1) 19 0. 386 14 0. 280 13 0.260
0 17 0. 340 14 0.280 11 0.220
— 1.414(— D 4 0. 080 0. 140 9 0. 180
—2 0. 000 4 0. 080 5 0. 100
2 50 1..000 50 1. 000 50 1. 000
X 0.70 0.42 0.36
Sx 0.125 0.172 0.185
confidence interval 0.45~0.95 0.08 ~0.76 0.00~0.72
. . 275.3~331.9 kg*hm > 93,6~ 124. 2 kg*hm 2 378. 4~ 435.1 mm
material quantity
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Effect of Water and Fertilizer Interaction on Spring Wheat
Yield in Hilly Semiarid Area

DU Yao-dong', 1IU Zuo-xin
(1 Guangzhou Institute of Tropical and Oceanic Meteorology, Guangzhou 510080 China;
2 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: To study the effect of N (nitrogen ), P(phosphorus), W (water) and their interaction on the spring wheat yield
in hilly semiarid area , a site experiment was conducted in rain-shelter from 1997 to 1999. Results showed that as water
supply was insufficient, water was the most important factor affecting the yield, whereas N was the most sensitive to yield
in three factors when water supply was sufficient. The each single effect of Ns P and W on yield increasing was statisti-
cally significant and coincided with the law of diminishing return. The positive interaction existed between N and W, and
excessive N was prone to crop diought stress for the lack of water shortage. Negative interaction existed between N and P,
and combination of low P with high N could also achieve higher yield. The negative interaction betveen P and W indicat-
ed that increasing P wuld enhance crop drought-resistant ability under the condition of water shortage. In accordance with

spring wheat models, an optimum management of water and fertilizer was put forward by computer simulation optimizing .
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