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Method for Forecasting Soybean Yield Based on Logistic Equation
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Abstract : The curve of soybean dry matter accumulation was founded to describe the process of soybean dry matter accumu-
lation based on Logistic Equation. The climatic factors weren’ t generally optimum state ,so correct meteorological conditions
to the process of soybean dry matter accumulation, and analyze the relationship between the accumulated quantity of crop dry
matter and climatic yield. Base on above analysis to establish Agro — meteorological Yield Forecasted model. It was found
that the correction coefficient of temperature and water varied with heat zones, years and developing stages, which indicate
that temperature and water are both important limited factors affecting soybean growth as well as final yield. By using mete-
orological and yield data during 2004 to 2006 in main soybean production areas, the accuracy of forecasting reached

95.9% ,and correlation between forecasted yield and official yield was well,which indicate that the forecasted yield of the

model is accurate ,and the model can be put into use.
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Temperature correction coefficients of each development stage in different heat areas

Hi X i} B¢ Stage
Region 1 2 3 4 5 6 7 8 9 10 11 12 13
W] Heihe  0.449  0.653  0.586 0.572  0.707 0.741 0.753 0.800 0.800 0.800 0.800 0.800 0.800
Jt4 Beian  0.447 0.622 0.608 0.579 0.679 0.678 0.672 0.8 HO0.800 0.8  0.800 0.800 0.800
W/ Hailun  0.457  0.628 0.698 0.624 0.660 0.740 0.794 0.800 0.800 0.800 0.800 0.800 0.800
424k Suihua  0.450 0.640 0.735 0.688 0.661 0.745 0.741 0.693 0.792 0.800 0.800  0.800 0.800
BE Bayan  0.478 0.677 0.707 0.687 0.649 0.715 0.754 0.697 0.741 0.800 0.800 0.800 0.800
14 15 16 17 18 19 20 21 22 23 24 25 26
Wil Heihe  0.800  0.800 0.800 0.773 0.754 0.728 0.694  0.649
Jt% Beian ~ 0.800 0.800 0.809 0.780 0.765 0.755 0.730 0.659  0.582
¥ Hailun ~ 0.800 0.800 0.800 0.800 0.816 0.814 0.797 0.765 0.728 0.679 0.613
24k Suihua  0.800 0.800 0.800 0.800 0.800 0.800 0.817 0.798 0.759 0.707 0.612 0.552
[LE Bayan  0.800 0.800 0.800 0.800 0.800 0.804 0.806 0.789 0.757 0.704 0.617 0.529 0.534
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Table 2 Water correction coefficients of each developmental stage in 2001 and 2006 of Yilan

IR B Stage
Year 1 2 3 4 5 7 8 9 10 11 12 13
2001 0.98 1.00 1.00 0.96 0.82 0.67 0.55 0.46 0.40 0.34 0.30 0.27 0.26
2006 0.98 1.00 0.96 0.81 0.64 0.59 0.76 1.00 1.00 1.00 1.00 1.00 0.68
14 15 16 17 18 19 20 21 22 23 24 25
2001 0.26 0.25 0.32 0.43 0.56 0.75 0.75 0.54 0.41 0.47 0.50 0.51
2006 0.37 0.56 0.87 0.82 0.58 0.46 0.47 0.63 0.90 1.00 1.00 0.9%4
1.2.4 FERMBERET 50 EH, R
2 HR55H

XA TV R PR AR ) i 5 LU BAR B 7 f A

Hedss, EC# R BT LIS L
Y Y (Y F()F(r) - A
Y Y (Y F(1) F(r) A
A R AR 5 HRAR (1 7 A B 8 ()
A AELY, TR AR () 00 7 R, Y, O R AR Y
SRR ARG N B IR VT 4 Gii T 5 3R A5 1 i
A 1Y S PR 5 EORERIAT SR A 9 4 AR Y Fi

=)

H o

(12)

2.1 HEGTE R R R QLK
FIH 2004 ~2006 AF FRAE S G R M R e 7T
BT RARAT 1) 2004 ~ 2006 4F K 5477 X S PR
PR TR IR VA K T 3 7 X 4% A G
B (e 3) N LU B H 8 S e e 5
PR RO BB, WK OB OE [(1 -
TR — SEBR{E

SR E

[B], TSR H PR AR

) x100% |7 86.5% ~99.9% 2.



344 LM A BT Logistic 75 YR G5 i WAy i 419
3 2004 ~2006 4R E 325 AT B F T R SR i R
Table 3 Comparison of forecasted yield and official yield of main soybean planting areas from 2004 to 2006 (kg +hm ™)
() 2004 SChR{E 2004 HUONME  ASHRE 2005 SEBR{E 2005 WINE  ORSBREE 2006 SEPRE 2006 WNME KRR
County Official yield — Forecasted Accuracy  Official yield  Forecasted Accuracy  Official yield  Forecasted Accuracy
(City) in 2004 yield in 2004 /% in 2005 yield in 2005 /% in 2006 yield in 2006 /%
S Heihe 1820 1825 99.7 1850 1886 98.1 1400 1706 78.2
#7T. Nenjiang 1931 1926 99.7 2322 2385 97.3 2206 2194 99.5
M Nehe 2371 2360 99.5 2310 2250 97.4 2118 2107 99.5
Jt% Beian 1984 1981 99.8 2142 2274 93.9 1640 1808 89.8
5211 Keshan 2085 2248 92.2 2475 2571 96.1 2310 2552 89.5
74 Kedong 1914 1920 99.7 1953 2002 97.5 1845 1836 99.5
% Yian 1725 1925 88.4 2079 2232 92.6 1522 1561 97.4
42 Hailun 1756 1764 99.5 2100 2053 97.8 2101 2150 97.6
2% Suiling 1764 1760 99.8 1843 1940 94.7 1852 1898 97.5
[A]¥T. Tongjiang 1363 1353 99.3 1813 1895 95.5 1700 1695 99.7
it Fuyuan 1050 1046 99.6 1701 1580 92.9 1498 1507 99.4
= 5 Fujin 2640 2621 99.3 2649 2785 94.9 2292 2307 99.3
2%Ak, Suihua 2260 2442 91.9 2426 2509 96.6 2293 2276 99.2
PR Qingan 2044 2319 86.5 2027 2030 99.9 1875 1855 98.9
[ = Bayan 2440 2420 99.2 2277 2442 92.7 2385 2375 99.6
HERF Huanan 1624 1628 99.8 2590 2649 97.7 2250 2220 98.7
1 Baoqing 2152 2157 99.8 2313 2191 94.7 2348 2343 99.8
ZF] Boli 2115 1707 80.7 2132 1994 93.5 2235 2228 99.7
#K Linkou 1472 1342 91.2 2244 2351 95.2 2353 2334 99.2
JEH#K Hulin 1950 1769 90.7 1899 2032 93.0 1972 1962 99.5
%111 Mishan 2025 2030 99.8 2325 2230 95.9 2221 2230 99.6
7% Ningan 1861 1856 99.7 2231 2274 98. 1 2240 2233 99.7
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