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A Dynamic Knowledge Model for Design of Suitable Sowing Date and
Sowing Rate of Winter Wheat
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Abstract Based on the summarization induction and extraction of dynamic relationships of winter wheat
growth characteristics to ecological environments and production conditions a winter wheat knowledge model
which can be used for decision-making of suitable sowing date population density and sowing rate of different
varieties under different spatial and temporal environments was developed through knowledge engineering and
system analysis method. Case studies on the sowing date design model with the data sets of five different eco-
sites three climatic years and soil fertility levels and on the population density and sowing rate design model
with the data sets of two different variety types three different soil types soil fertility levels sowing dates and
yield levels show a good performance of the model system in decision-making explanation and wide applicabili-
ty.
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1 5

Table 1  Effective accumulative temperature before winterovering in different climatic years of five different eco-sites

Effective accumulative temperature before winterovering °C

Decision site Normal year Warm year Cool year
Nanjing 1 084.9 1132.5 922.1
Zhengzhou 779.1 836.5 675.0
Taian 647.7 696.8 572.7
Baoding 591.5 660.9 485.5
Taiyuan 436.4 482.5 368.8

2 5

Table 2 Suitable sowing dates under different climatic years and soil fertility levels for typical varieties of five different eco-sites de-

signed by knowledge model

- Suitable sowing date mo-d

Normal year Warm year Cool year
Decision site Variety
High fertility Medium fertility Low fertility High fertility High fertility

158 10-30 10-26 10-24 11-03 10-26
Nanjing Yangmail58

62 10-08 10-05 10-02 10-13 10-03
Zhengzhou Yumai62

22 10-03 09-30 09-27 10-06 09-28
Taian Lumai22

411 09-27 09-25 09-23 10-02 09-22

Baoding Jing411

59 09-21 09-18 09-15 09-24 09-16
Taiyuan Jinmai59

3

Table 3 Suitable population density and sowing rate under different variety types soil fertility levels suitable sowing date soil wa-

ter content and soil type in Taian area during normal year designed by knowledge model

22
Lumai22 low effective tiller percentage type Lumai7 high effective tiller percentage type
Soil fertility level . . . . . .
Population density Sowing rate per ha Population density Sowing rate per ha
ten thousand per ha kg ten thousand per ha kg
High fertility 208.5 109.0 135.5 65.0
Medium fertility 249.5 130.5 162.0 77.7
Low fertility 319.0 167.0 207.0 99.5

4 22
Table 4  Suitable population density and sowing rate of Lumai22 under different sowing dates yield levels and soil types in Taian

area during normal year designed by knowledge model

Sowir(lig date Yield lel\(zel per ha Soil type Population density Sowing rate
mo- g ten thousand per ha per ha kg

09-26 Early sowing 8 250 Clay loam with 1.25 g cm™? bulk density 168.0 88.0
10-03 Suitable sowing 8 250 Clay loam with 1.25 g ¢cm™? bulk density 208.5 109.0
6 750 Sand with 1.40 g ¢m ™2 bulk density 185.7 114.7
Clay loam with 1.25 g cm™? bulk density 185.7 97.0
Clay with 1.10 g ¢cm ™2 bulk density 185.7 112.3
5250 Clay loam with 1.25 g ¢cm™? bulk density 162.8 85.0
10-10 Late sowing 8 250 Clay loam with 1.25 g cm™? bulk density 280.0 146.5
10-17 Later sowing 8 250 Clay loam with 1.25 g cm™? bulk density 385.0 200.5




2
3~9 11 21
2
3~9 11 21
2
References
1
2000 139 1 37-41.
Cao W X. Intelligent Crop Culture Combination of information
science and crop culture science. Science and Technology Re-
view 2000 139 1 37 -41. in Chinese
2
1999.
Xiong F L Qiao K Z Hu H Y. Agricultural Expert System
and Development Tool. Beijing Qinghua University Press
1999. in Chinese
3

1994 121 -313.
GuoSZ Peng Y X Qian W L Chen Z W. Tritical Crops Sci-
ence and Technology in Jiangsu Province. Nanjing Jiangsu Sci-

ence and Technology Press 1994 121 -313. in Chinese

10

12

14

153

2000 124 -128.
Cao W X Luo W H. Crop System Simulation and Intelligent

Management. Beijing Huawen Press 2000 124 - 128. in
Chinese
1991 22 -168.

Shangdong Agricultural University. Crop Culture Science Vol-
ume I For North China . Beijing Agricultural Press 1991 22
—168. in Chinese
1991 99 - 144.
Nanjing Agricultural University. Crop Culture Science For the
Middle and Lower Area of Yangtse River . Beijing Agricul-
tural Press 1991 99 — 144. in Chinese
1997 98 - 124.

Diao C Q. Crop Culture Science
Chinese Agriculture Press 1997 98 - 124.

For South China . Beijing
in Chinese

1990.
Agricultural Department of Shangdong Province. Wheat in
Shandong Province . Beijing Agricultural Press 1990. in Chi-
nese

2000

217 -292.
Ling Q H. Crop Population Quality. Shanghai Shanghai Sci-
ence and Technology Press 2000 217 —292. in Chinese
Ritchie ] T Nesmith D S. Temperature and crop development.
Agronomy Monograph. 1991 31 5-29.

1988.
Henan Academy of Agricultural Science. Wheat Culture Science

in Henan Province. Zhengzhou Henan Science and Technology

Press 1988. in Chinese
I
2000 11 3 355-359.

Yan M C Cao W X Luo W H Jiang H D. A mechanistic
model of phasic and phenological development in wheat 1 As-
sumption and description of the model. Chinese Journal of Ap-
plied Ecology 2000 11 3 355-359. in Chinese
— 1995 6 40-41.

YU J L. Analysis of wheat yield components under different
yield levels in the middle and lower area of Yangtse river. A-
gronomy in Foreign Country-Tritical Crops 1995 6 40 -
41. in Chinese

1998 16 4 10-13.

Wang L P. Analysis of wheat yield components in recent years
and suggestion of management for more yield in Beijing suburb.
Beijing Journal of Agricultural Sciences 1998 16 4 10 -
13. in Chinese



154

15

— . . 1994 9 3
260 - 270.
Zhang J L Lin P. A study on the calculation model of the soil
modification coefficient for land potential productivity evaluation
in Zhuolu County Heibei. Journal of Natural Resouces 1994 9
3 260-270. in Chinese

2000.
Wang L] Guo WS Feng C N. New Cultivation Technologies
for High Yield and Quality Wheat. Shanghai Shanghai Sci-
ence and Technology Press 2000. in Chinese

2001.
YuZ W Wang Y F Wang D Wang X D Pan Q M. Wheat
Varieties for Specific End-uses and Cultivation . Beijing China
Agriculture Press 2001. in Chinese
1989 17 3
4 113-116.
Yang Y G Zhang W C Wu Y E Song F Q LiHF. Effects of

19

20

21

36

sowing rate on wheat yield and grain nutrient quality. Journal of

Henan Vocation-Technical Teachers College 1989 17 3 4
113-116. in Chinese
1994
1 74-82.

Cai DT Wang Y B Mao Z S. Effects of sowing date and nitro-
gen rate on wheat yield and quality under different ecology condi-
tions. Plant Nutrition and Fertilizer Science 1994 1 74 -
82. in Chinese

1996.
Jin S B. Wheat Science in China. Beijing Chinese Agriculture
Press 1996. in Chinese
1999.

YuZ W Pan Q M Dong Q Y Tian Q Z. Winter Wheat Cul-
tivation for Super-High Yield. Beijing Chinese Agricultural

Press 1999. in Chinese



