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Application of Index System of Ecological Balanced Fertilization for Fertilizer Efficiency Evaluation
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Abstract: This paper was based on the theory system of Ecological Balanced Fertilization for fertilizer efficiency evaluation and investigate
the index system of Ecological Balanced Fertilization: 1 universal fertilization model and parameter system of total nutrient were established
based on Fertilizer Yield: model was W, =W ;u/K a1 when W;=W,, parameters were yield and fertilizer yield; model was W;,=W /K uq when
W>W, , parameters were yield and fertilizer yield model wasW,,=W ;./K. i+ W;=W; when W;<W;, parameters were yield, fertilizer yield
and Wi-W; ; 2 estimation model and parameter system of fertilizer leave were established based on Fertilizer Leave Rate: universal fertiliza—
tion leave model of total nutrient was We=W XK o Kie=1-K 9 when W;=W;, parameters were yield and fertilizer yield model was
Wiewe= KieweX Wiy 08 Kiee=1-K jia=Kiesiizaion when W>W,, parameters were vyield, fertilizer yield and ~ W=W;  or Kiiiaion 3 soil fertilization
model and parameter system were established based on Fertilization Rate: soil fertilization rate model was K= Wi=W; /W, when W>W,
parameters were yield and fertilization rate 4 application method and process were illustrated by mid—long term experiments.
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Table 1 Fertilizer yield, fertilizer leave rate and fertilization rate and their relationships under different soil nutrient conditions

State of soil total nutrient

Index W=W, Balance W>Ww, Accumulation W<W, Consumption
Fertilizer yield K K K
Fertilizer leave rate Ko Kiewe Koo
Fertilization rate — Kiesitiation -

Relationship Kot Kiew=1 Kot Kot K= 1 K yartK ene=1
Wi W = K. g - K eae
N 60.0 kg *hm™ P,0s W,,=60.0+0.80=75.0
N K;a=0.75 N 75.0% kg-hm™,
7 500 kg -hm™ 1.2.2
N W=7 500+100x1.8=135.0 kg-hm™ W>W,
N W.,=135.0+0.75=180.0 kg-hm™>, 2
1.1.2 W et
W=W,
2 o
W giaa
Kyield =f
=f Wﬁeld W= Wyi?ld i Wyield o
42~44,
Ka=f =f W WiimW ad W jaa o 1.3 W<W,
4.1~44, 1.3.1
1.2 W>W, W iad Wik W=W; WW i [Wit W=W; ]=111
1.2.1 W<W, - + _
W aa! Wit Weae Wit W=W,; /W, =11 W> =1. _
Wi + + =1, K. jai=W s (Wit Wi=W; 1o K_ o
K yield= W}ield IWino K yield
o Wiz W iaaat Wiearet
° Wi=W ot Wi-Wy) Wi-W; K yai=W e !
Wiewet Wi=W; WiimW /Ko (W, +(W—W))] WiimW sad K yart Wi=W5)o
p P,0s K K,0
K4=0.80 P05 80.0% K, 0a=0.90 K,0 W
Ky p K,0 W.-W, 90.0%
Ky 7 500 kg -hm™ K0
P W =7 500+100x2.2=165.0 kg hm™
K0 K0 W-W,; =100.0
o kg-hm™ K,0 W,=165.0+-0.90+ W,-
7 500 kg*hm™ P,Os W=7 500+100x0.8= W, =83.3 kg-hm™,
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W iaia
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4.2,
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4.1 W, N N
212001 10 a 1991—2000
NPK
150.0 N.75.0 P,05.37.5 K,0 kg*hm™
10 a N W,
N 150~180 kg-hm™"! N
N N

N o NPK N 432905+
100 x1.8 =77.9 kg +hm ? CK N
2004.0+100x1.8=36.1 kg-hm™ N 779+
150.0=51.9% 77.9-36.1 +150.0=27.9%

N  50.0 kg-hm™ “ N

77.9+200.0=39.0% N 20.9%
12007 13 a 1991—2003
NPK N 150.0N
kg+hm™ 13 a N W,
N 150~180 kg*hm™’
N N
N N o  NPK

N 5633.7+100x1.8=101.4 kg*hm™ CK
N 14556+100x1.8=262kg*hm® N

101.4+150.0=67.6% 101.4-26.2 +
150.0=50.1%. N 50.0kg-hm? ol
N 101.4+200.0=50.7% N 37.6%:
N
4.2 N
12005 11 a 1992—2002

o

N 359.7 kg-hm™ N 178.8 kg*
hm™ N
N 178.8+359.7=49.7%
N 135.0 kg-hm™ [ 2.73-
2.07 x2 250 000+1 000+11] N  50.0 kg-hm™
b2 Wiewe=95.9 kg -hm™ N
23.4% N N

[ 7329.0-2 269.5 +100x1.8] +359.7=

25.3%. N  50.0 kg-hm™ BN
43.6% N 22.2% N =
135.0+409.7=33.0%  135.0+359.7=37.5% N .
P,0s 128.9 kg-hm™ P,0; 118.1
kg+hm™ P
p p
118.1+128.9=91.6%, P 8.4%
P P [ 7329.0-
2269.5 +100x0.8] +128.9=31.4%
4.3
52009 12 a 1996—2008
NPK N.P o
NPK N 3 234+7 100 +100x1.8=
186.0 kg-hm™? CK N 843+2 400 +100x

1.8=58.4 kg*hm™?, N 186.0+270.0=68.9% N
186.0-58.4 +270.0=47.3%,

N 50.0 kg-hm™ 4-5] N 186.0+
320.0=58.1% N 39.9%:

NPK P,05 kg+hm™ 3234+7 100 +
100x0.8=82.7 CK P,0s kg+-hm™ 843+
2400 +100%x0.8=25.9 kg+hm?, P 82.7+90.0=

91.9% P 82.7-25.9 +90.0=63.1%.
44
92005 4a 1994—1998
NPK 150.0 N.75.0 P,0s.
75.0 K,0 kg+hm™ N
P .

NPK N keg+hm?  7917:100x1.8=
1425 P05 kgrhm® 7 917+-100x0.8=63.3,
N 142.5:150.0=95.0% N

50.0 kg+hm™ =N 71.3%. P
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63.3+75.0=84.4% ., CK
3 612+100x1.8=65.0
100x0.8=28.9 N
50.0 kg*hm™ BN
38.5%.

N kg+hm™
P,0s kg*hm® 3612+
43.3% N

32.5% P

o

5.1

5.2

. N.P,05.K,0
1.5~2.2.0.7~1.2.1.8~2.4 kg -
100 kg, 1.8.0.8.2.2

kg-100 kg™ o
6

6.1
2
5 N K yield ~ K s—yield » K fertilization W i Wi o
- 3

6.2
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Table 2 Index system under different soil nutrient conditions

State of soil total nutrient Fertilization model and parameters

Fertilizer leave model and parameters

Soil fertilization model and parameters

W=W; Balance WiimW ad Kyioa, K
W>W, Accumulate Wiz W gad K, K
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