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Table 1 Fidd water balance with different irrigation treatments mm
()
224.5 85.5 10.0 129.6 223.6 0.9
1 270.1 85.5 60.0 124.6 262.3 7.8
1998 - 1999 2 285.3 85.5 110.0 89.8 281.1 4.2
3 340.9 85.5 170.0 85. 4 311.4 29.5
4 360.6 85.5 230.0 45.1 321.2 39.4
208. 4 43.1 6.7 158.7 205.8 2.6
1 258.0 43.1 60. 4 154.5 246.9 1.1
1999 - 2000 2 275.0 43.1 120.0 111.9 267.3 7.7
3 338.4 43.1 180.0 115.3 294.9 43.4
4 365.5 43.1 235.2 87.2 313.7 51.8
2.3 Jenen
Jensen ,
3 1 7
1.0
0.9 ! — %1 '
o 95|
=K 07 —FE3 1
Bt 0.6 [
B ( 2 , -
3z 0.5
% 04 - , - 2
®B 03
< 02
% 027
01}
0 10 20 30 40 50 60 70 8090 ( 3 ’
IREFEHIRE/d ) Ym F
Ym= - 0.0256 F* +1.354 F +407.31( 0.922, n-3
2
Fg 2 Cumuaed water senstivity index =4)
2 Jensen
Table 2 Parameters o the cumulated water sensitivity index o winter wheat
a b c - /126d - /20d - /124d - /17d
12.906 0.197 0.905 0.00045 0.022 0.647 0.224
3
Table 3 Potential crop yidd o winter wheat under different fertilizer treatments
[ (kg-hm ) [ (kg-hm 2
1998 - 1999 1999 - 2000 1998 - 1999 1999 - 2000
0 0 6078. 30 6112.2
150 200 6287.40 6377.7
300 400 6367. 65 6295.2
600 6335.1
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Table 4 Training results o weightsfor BP-ANN
Wip by Wiy by
0.5682 0.2455 - 0.9018 - 0.9474 - 0.9024 0.2239 - 0.7386
0.2827 0.1467 - 0.8089 - 0.4739 - 0.2693 - 0.1427 -0.7974 0.5038
0.2020 0.8161 0.2827 0.7617 - 0.6559 - 0.3391 1.0643
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Jensen modd and ANN modd for water-fertilizer
production function of winter wheat
ZHOU Zhi-wei , SHANG Songrheo , L El Zhi-dong

( Department o Hydraulic Enginesring, Tsinghua University, Beijing 100084, China)

Abstract : The sudy of crop water-fertilizer production function is an inportant agpect of deficit irrigation theory and will pro-
vide the base for increasng use dficiency of il water and nutrient. The Jensen nodd and the artificial neural networks
(ANN) node are used to describe crop water-fertilizer production function. Both node's are validated by field experiments of
winter wheat. The results show that both the ANN nodel and the Jensen nodel are capable of predicting crop yield on the bad's
of water and fertilizer used in the field with acceptable precison.

Key words: winter wheat ; water-fertilizer production function; water sendtivity index ; artificid neura networks; Jensen
node ; prediction of crop yied
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