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The Method of Topdressing Forecasting in Ecological Balanced Fertilization
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Abstract: Started from national and regional topdressing ratio, this paper investigated the necessity and practice value of prediction method of
topdressing. ‘climate—soil—crop’ concept model determined by ecological balance amount of fertilization and topdressing was established. Top—
dressing correction coefficient method was particularly introduced under the amount of topdressing in normal year, which contained macro—
scopic expert experience method, microcosmic field trial method, the method based on the fertilizer amount of consumption fluctuation during
past years, the method based on the yield fluctuation during past years and the method based on the estimation of nitrogen fertilizer per unit.
Optimization process of topdressing correction coefficient was generalized and the necessary informatization in topdressing forecasting was
explained. The results showed the methods based on the fertilizer amount of consumption and yield fluctuation during past years were suitable
for the determination of topdressing parameters in province scale.
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Table 1 Statistics of N base fertilizer and topdressing ratio in six

areas in China in 2000—2002!"

WX IKRHGE L] NERLE I EOKIEE )
Area Rice ha-se anr! Wheat hase anfi Corn I)a‘lse and

topdressing ratio  topdressing ratio  topdressing ratio
P4t Northwest 0.54:0.46 0.81:0.19 0.53:0.47
7~ Northeast 0.60:0.40 0.65:0.35 0.61:0.39
424t North China 0.52:0.48 0.63:0.37 0.42:0.58
1E4 East China 0.51:0.49 0.62:0.38 0.29:0.71
PiFE Southwest 0.51:0.49 0.61:0.39 0.39:0.61
1EW South China 0.47:0.53 0.50:0.50 0.31:0.69
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Table 2 Correction coefficient of topdressing estimated by amount of N fertilizer in 1979—2010 in China

Ay N [E1J{H Reversion 2% || &4 N [E1J4{} Reversion %22 || 4 NE [B]J9{E Reversion 522
Year N fertilizer/ Jt  value/ Jit  Error/%|| Year N fertilizer/ J7t  value/ Jit  Error/%|| Year N fertilizer/ J7t  value/ Tt  Error/%
1979 825.9 809.4 2.04 1990 16384 1628.3 0.62 2001 2164.1 2 168.3 -0.19
1980 934.2 883.8 5.70 1991 1726.1 1702.7 1.37 2002 21573 2177.3 -0.91
1981 942.0 958.3 -1.69 || 1992 1756.1 17772 -1.18 || 2003 2 149.9 2 189.6 -1.81
1982 10433 1032.7 1.03 1993 1835.1 1851.6 -0.89 || 2004 22219 22053 0.75
1983 11633 1107.2 5.07 1994 1 882.0 1926.1 -2.28 || 2005 22293 22243 0.22
1984 12153 1181.6 2.85 || 1995 20219 2 000.5 1.07 || 2006 2262.5 2246.6 0.70
1985 1204.9 1256.0 -4.07 || 1996 21453 2075.0 3.39 2007 22972 22723 1.10
1986 1312.6 1330.5 -1.34 || 1997 2171.7 21494 1.04 2008 23029 2301.3 0.07
1987 1326.8 1404.9 -5.56 || 1998 22333 22238 0.42 2009 23299 2333.6 -0.16
1988 1417.1 14794 -4.21 1999 2 180.9 2 160.4 0.95 2010 2353.7 2369.3 -0.66
1989 1536.8 1553.8 —-1.09 || 2000 2161.5 2162.7 -0.05

1 :1979—1998 AEVE LR [0]T, Y=74.446 4X—146 520.043 5,R?=0.991 9 (n=20);1999—2010 4F4E Yk B, Y=1.667 6X*-6 666.242 3X +

6664 417.57,R=0.934 9"(n=12),

%3 RIE@ARIRE K INE ST

Table 3 Statistics of fluctuation frequency of N fertilizer regression error

[B] 5% 22 7% shE e Regression error fluctuation scale/%

Hh[X. Area
<-20 20~-15  -15~-10 -10~-5 -5-~5 5~10 10~ 15 15 ~20 >20

4>[H China 0 0 0 1 29 2 0 0 0

bk Jilin 1 0 2 3 21 2 2 1 0
Hil Gansu 1 1 1 4 17 6 1 0 1
J"PH Guangxi 0 0 3 3 17 7 2 0 0
M Guizhou 0 0 0 9 16 6 1 0 0
[ Henan 1 2 1 3 15 9 1 0 0
YL.75 Jiangsu 1 0 5 6 9 6 3 2 0
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Table 4 Correction coefficient of topdressing estimated by yield in 1979—2010 in China

A0y B [A|JI Reversion i35 || 4Ef) By [E Reversion  $R2E || 4y B Yeild  [BIJIE Reversion  1522%
Year Yeild/kg-hm? valuekg-hm?  Error/%|| Year Yeild/kg-hm® value/kg-hm?  Error/%|| Year  /kg-hm®  value/kg-hm?  Error/%
1979 2785 3029.7 -8.78 1990 3933 37453 4.77 2001 4267 4460.9 -4.54
1980 2734 3094.8 -13.20 || 1991 3876 38103 1.69 2002 4399 45259 -2.88
1981 2827 3159.8 -11.77 || 1992 4004 38754 321 2003 4333 4591.0 -5.95
1982 3124 32249 -3.23 1993 4131 3940.5 4.61 2004 4621 4656.0 -0.76
1983 3396 32899 3.12 1994 4063 4005.5 1.43 2005 4642 4721.1 -1.70
1984 3608 3355.0 7.01 1995 4240 4070.6 4.00 2006 4716 4786.1 -1.49
1985 3483 3420.0 1.81 1996 4483 4135.6 7.75 2007 4748 4851.2 -2.17
1986 3529 3485.0 1.24 1997 4376 4200.7 4.01 2008 4951 4916.2 0.703
1987 3637 3550.1 2.39 1998 4502 4265.7 5.25 2009 4871 4981.3 -2.27
1988 3579 3615.2 -1.01 1999 4493 4330.8 3.61 2010 4973 5046.3 -1.47
1989 3632 3680.2 -1.33 2000 4261 4395.8 -3.16
A E BH R Y= 65.050 368 7X-125 704.935,R*=0.924 6™ (n=32).,
x5 BFEOARIRE RENEST
Table 5 Statistics of fluctuation frequency of yield regression error
0] 93524 3% B3 Bl Regression error fluctuation scale/%
HIX Area
<=20 -20~-15 -15~-10 -10~-5 -5~5 5~10 10~ 15 15~20 >20

4[# China 0 0 2 2 25 3 0 0 0
Hif Gansu 0 1 2 3 22 3 1 0 0
M Guizhou 0 1 1 6 22 1 1 0 0
1§ Henan 0 0 2 5 21 2 2 0 0
VL5 Jiangsu 0 1 3 1 21 6 0 0 0
IV Guangxi 0 1 0 5 20 6 0 0 0

74k Jilin 6 1 3 2 7 3 5 3 2
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Table 6 Correction coefficient of topdressing estimated by N unit dosage in 1979—2010 in China

AEAy Baf N [E)-{E Reversion %% || 4E{y Hf N
Year Unit N/kg-hm?  value/kg-hm?  Error/%|| Year Unit N/kg-hm™
1979 69.26 63.60 8.90 || 1990 144.40
1980 79.68 72.81 943 || 1991 153.70
1981 81.93 81.75 023 || 1992 158.85
1982 91.94 90.41 1.69 || 1993 166.07
1983 102.05 98.79 330 || 1994 171.79
1984 107.65 106.90 071 || 1995 183.72
1985 110.70 114.73 -3.51 || 1996 190.62
1986 118.32 122.28 -3.25 || 1997 19231
1987 119.75 129.56 -7.57 || 1998 196.26
1988 128.70 136.56 -5.76 || 1999 192.75
1989 136.96 143.29 -4.42 || 2000 199.28

B Reversion 0% [[ 466 SN I Reversion 2%

value/kg-hm?  Error/%|| Year Unit Nkg-hm?  value/kg-hm?  Error/%
149.73 -3.56 || 2001 204.01 202.40 0.79
155.91 -142 || 2002 207.63 205.53 1.02
161.80 -1.83 || 2003 216.29 208.38 3.79
167.42 -0.81 || 2004 218.70 210.96 3.67
172.76 ~0.56 || 2005 213.80 213.26 0.26
177.82 332 || 2006 214.48 21528 -0.37
182.61 438 || 2007 217.46 217.02 0.20
187.12 277 || 2008 215.64 218.49 -131
19136 256 || 2009 213.78 219.68 -2.69
195.32 -132 || 2010 21422 220.60 -2.89
199.00 0.14

1 :1979—2010 4E/E Z ¥k a1, y=-0.138 306 95x%+ 556.771 021 19x— 560 115.245 242 45, R*= 0.990 054 38(n=32).
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Table 7 Statistics of fluctuation frequency of N unit dosage regression error

[8] )= 1% 22 % 2175 il Regression error fluctuation scale/%

Hi[X Area
<=20 20~-15 -15~-10 -10~-5 -5~5 5~10 10~15 15~20 >20

4> China 0 0 0 2 28 2 0 0 0
FeIH Guizhou 0 0 1 2 25 3 0 1 0
[ Henan 1 1 1 1 21 4 1 1 1
Hift Gansu 0 2 1 5 18 4 1 0 1
I Guangxi 0 0 2 8 13 8 1 0 0
VL5 Jiangsu 0 0 1 10 12 4 3 2 0

bk Jilin 0 0 4 7 11 6 2 0 2
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