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1 ( 11992 1995 )
Tab 1 Test index of w ater-fertilizer interaction
- 1 682 -1 0 +1 + 1 682
X1 ( POs/kg -
tm- 2) 0 56 25 138 75 221 25 247 50 825
X2(N /kg- hm- 2) 39 90 0 165 240 291 75 0
X a( /m3 hm- 2) 750 1500 2625 3750 4500 m 1125
2
21
Y = 6487 209 + 242 6355 1+ 310 5735X .+ 40Q 9305X : + 19 518X 1X 2
- 13 9695X 1X 3 + 236 157X X s- 11 9325X%- 2Q 3055X5- 33 609X 3 (1)
, F.1= 3 5749< Faos(5,5) ,
i F2= 33 68> F001(9, 10), ,
X4, (X2), (X 3)
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Yi= 6487 5+ 242 70X1- 12 00X :° (2
Y.= 6487 5+ 31Q 5X.- 20 25X 2’ (3
Y:= 6487 5+ 400 95Xs- 33 60X 5’ (4)
-1682-11 1682
( ) la b c,
la ! 1000 L 682 1.682
' s — T 1 ;
' Ze750 /?1 0 /’1
6000 =
+1( POs221 25 kg/hm?) 5250 /682 <”1 5&32
4500 ~1.682
1b ,
(_ 1 682 -1.682-1 0 X;l 1. 682 -1 Ole 1. 682 -1 0 X: 1. 682
-1,
: a P h N c
(0,1 1682 , 1
Fig 1 Single-factor effect
, + 1(N 240 kg/hm?)
-1, (POs) 56 25 kg/hm?, 1500 m®/hm?, ,
1c )
(- 1682 |, (- 1682 0)
, 0 , (
>- 1 , POs56 25kg/hm?*N 90 kg/hm?), ,
: (2625 m*/hm?) ; :
, , ( 1 3750 m°/tm?)
, N P -1
+ 1, N) 90 240 kg/hm?, (PO5s) 56 25 221 25kg/hm?
1500 3750m°/tm?* N P , :
223
t- )
(X 2) (X 3)
Y = 6487 5+ 310 5X2+ 400 95X s+ 236 10X 2X3- 20 25X 2°- 33 60X 5

( 2
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, 0 ' 7500} X
( ) : P
( ) ( & 6000
0 ) ( ) :4500- :
, 0( N 165 kg/hm?) |
' 3000 }-1. G!BXS v
N “ ” -1 Y X

-1.682 -1 0 1 1.682

224
, - 1682< X< 1 682(i 2 N
=12 5 : Q 4205 #(9°= Fig 2 Intereffection
729), of N and w ater
729 : 3750 5250 kg/hm? 7
; 5250 6750 kg/hm? 522 , 71 6 %; 6750
7500 kg/hm? 140 ( 19 2 %); > 7500 kg/hm? 60
( 3 29 %) 2
2
Tab 2 Optimum designw ith different compositionsof fertilizer and w ater
N POs /m3 hm- ? WUE
/kg- bm~ 2 /kg- hm- 2 /kg: hm- 2 /kgs m 2/ + hm"?
5250 6750 1328 146 1 1215 136 7 0 150 0 150 300 205 209 25710
6750 7500 207.3 2232 1445 1737 2025 4350 1087 5 1320 1357 5 1593 168 2839 5
27500 2546 2700 1706 209 9 804 1035 1689 1920 1959 2790 149 3097 5
291 0 2775 1320 2205 2475 132 3280 5
291 0 69 3 1320 2205 2475 130 3448 5
WUE (water use efficiency) ,
3
1) N P N 90 240 kg/hm?, POs 56
25 221 25kg/hm?, 1500 3750m°®/tm? N P
: Wug) , : ;
2) N P , : 2625m°/hm?,
; N P : \WUE : 3750m°/m?
WUE , N P ,
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WUE
3) 1 1

, 1986 123 187
, 1985

M athematical M odel of W ater-Fertilizer Interaction for W ater-Saving

and High-Y ieldW inter W heat in East Area of Henan Province
Meng Zhaojiang LiuAnneng W uHaiging Yang Chuanfu

(Famland Irrigation Research Institute, CAAS, X inxiang)

Jia Dalin Si Tusong
(Chinese A cadamy o A gricultural Science) (ChinaN ational Rice Research Institute)

Abstract U nder the condition of control test, by using the quadratic general ginning de-
sign, the comprehensive effects of N P fertilizers and w ater on w inter w heat yield w ere
studied T he results show ed that the threshold value existed inw ater-fertilizer interaction
The threshold value of application anount of N and POs are 90 240 kg/hm? and 56 25
221 25 kg/hm? repectively, and irrigation quota is 1500 3750m°®/hm? If the application
anount of N, POs andw ater is below the threshold value regectively, the effect of N and
P2Osonw interwheatw ill be unremarkable, and thew ater use efficiency will be low. O th-
e ise, the effect of w ater-fertilizer interaction w ill be renarkable It is a significant w ay
for mproving thew ater use efficiency to increase gpplication of N and P fertilizersand |im-
it thew ater use quantity suitably. A mathematical model of w inter w heat yield w as estab-
lished based on the resultsof experiment and simulation, theoptimal scheme of w ater-fer-
tilizer interaction under variousobjectivesw asworked out

Key words w interw heat, w ater-saving and high yield, w ater-fertilizer interaction, math-
ematical modle, threshold value
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