20 4 Vol.20 No.4
2000 7 ACTA ECOLOGICA SINICA Jul 2000

1. 100094 2.

Coase
221.5 ~261.4 kgN/hm?
7379.6 ~ 7548 . 6kg/hm?

The economic and ecological satisfactory amount of nitrogen fertilizer

using on rice in Tai Lake Watershed

CUI Yu—Tingl CHENG Xu! HAN Chun-Ru' LI Rong—Gang2 1. Department . of Agroecology and Environment Chi-
na Agricultural University Beijing 100094 China 2. Bureau of Agriculture & Forest of Jiangsu Province Nanjing

Abstract In Tai Lake watershed the crop yield increasing has been more and more depended upon the increasing applica-
tion of chemical fertilizer. The nitrogen utilization efficiency NUE has greatly decreased and the water in Tai Lake is more
and more polluted. We studied the rice yield nitrogen utilization efficiency nitrogen leaching amount at different level of ni-
trogen fertilizer using in paddy rice field. The results show that with the Coase Theory of Environmental Economics and the
Marginal Revenue Analysis Theory of Agricultural Technology Economics the ecological and economic satisfactory amount of
nitrogen fertilizer using on rice was obtained as 221.5 ~ 261.4kg/hn? under the condition of the existing agricultural pro-
duction technology .
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P,0s K,0  100kg/hn? 155kg/hm’ 93256 18 6 24 7
18
P,0s K,0 27.4g/kg 1.72g/kg 78.28mg/kg 21.44mg/kg 148.08mg/ kg
2
2.1
N, N;
1
30% ~35.8%
1
N3 Table 1 Yield of paddy rice at different levels
N3 5kg/kg of nitrogen fertilizer using
5.0kg
2.2 ’ Treatment kg/hmz :\i/lze M%i;?al
Yield vield £
2 ‘ " ‘ CK 5326.0
’ NI 6583 1370 1370 1.00
N2 7232.8 8.71 2.70 0.32
N3 6912.0 4.97 -3.20 -0.65
Average yield is the amount of grain produced by one unit of ni-
trogen fertilizer using on rice
2 Marginal yield is the amount of in-
creased grain produced by one increased unit of fertilizer using
on rice elasticity of productivity EP
N1 EP is the ratio of marginal yield to average
35% N2 25% N2 N3 yield
N1 24 % N2 14%
N3 11%
2
Table 2 The nitrogen absorbed by rice and the nitrogen utilization efficiency NUE at different levels of
nitrogen fertilizer using on paddy rice
% kg/hm? %
Nitrogen content Nitrogen absorbed by rice NUE
Treatment
Grain Straw Grai Straw Plant Grai Straw Plant
CK 1.43 0.33 49.91 19.55 69.45 — — —
N1 1.59 0.37 77.72 32.90 110.63 24.13 11.21 35.34
N2 1.83 0.43 79.79 45.57 125.06 14.24 12.11 25.35
N3 2.07 0.48 85.43 69.21 154.64 11.12 16.52 27.63
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2.3
NO;-N 3
N3 NI CK N2 NI CK
NO;-N N3 3 N3
NO;-N N3 350kg/ hm’
2.4 3 NO;-N
3
Table 3 The nitrogen leaching concentration
leaching amount and marginal leaching amount
of NOs-N at different levels of
3 nitrogen fertilizer using on paddy rice
NO;-N NO;-N NO;-N
2.4.1
NO -N Treat. mg/L kg/ hm? g/kg
Concentration Amount  Marginal amount
Coase CK 0.123 0.86
1 Y’ NI 0.231 1.59 413
N2 0.310 2.13 5.40
Y>Y”
V< v N3 0.489 3.58 14.50
* NO3-N
The marginal leaching amount is the increased
amount of the leaching NO;-N produced by one unit of the in-
16 1 creased fertilizer usin on rice.
127
5 -
4 r Y = - 0.036x% + 21.62x + 4375 1
0 : ) Y =-0.072x + 21.62 2
4T e ﬁﬂlﬂ%FelilSi(:er(kgfhml) & V= 1.2¢75 45,14 3
Al 2 3 x = 221.5kg/hm’
221.5kg/hm’
1
Fig.1 The ecological satisfactory amount of rertilizer using on 7379.6ke/ hm?
rice 2.4.2
—A— Marginal yield kg/kg 250 /
—Hl— Marginal leaching amount g/kg ke 5.40  /kg 1997
Y1 = 5.40
Y2 = -0.14x2 + 42.02
x = 261.36kg/hm’ 261.36kg/hm?

7548.. 6kg/hm’
221.5 ~ 261 .4kg/hm?
7379.6 ~ 7548. 6kg/hn*
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3
X Y,
Coase X, Y, X;-X,
-1
221.6 ~ 261kg/hm?
7379.6 ~ 7548 .6kg/hnt® 221.6 ~
261kg/hm’
24
1 1983 20 4 373 ~385.
2 1997 34 1 67~72.
3 1997.235 ~ 263.
4 198 1 5~9.



