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Estimation of environmental cost of chemical fertilizer usage in
China’s summer & autumn grain production
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Abstract To estimate the energy costs and macro-economic values of the environmental impact of chemical fertilizer
between summer grain crops (early rice, wheat) and autumn crops (mid-rice,late rice and maize) in 2000,2005 2010
year in China,and its average annual growth rate 2000 — 2010, this study was designated with the theory of energy
analysis and assessment method of disability adjusted life years (DALYs). The result showed that: The environmental
cost of chemical fertilizer between summer grain crops and autumn grain crops in 2010 year was 17. 1 billion RMB and
32.7 billion RMB, respectively, which account for 0.73% and 1.47 % of the add value of agriculture. From time series,
there was an increase with years in the environmental cost of chemical fertilizer from 2000 to 2010 in China. The

environmental cost of chemical fertilizer use in China’s main food crops in 2010 year increase by 4.68 times with that of
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2000 year,3.55 times in summer grain crops and 5. 53 times in autumn grain crops. In addition, a slight decline was

observed in the rate of increase in summer grain crops and no obvious change was observed in the rate of increase in

autumn grain crops. From the spatial distribution features: Impact strength of chemical fertilizer use in north China and

coastal areas in summer grain crops was greater than that of south China and inland areas;impact strength of chemical

fertilizer use in west China and the area of cultivated land that is scaring,was enhanced. Therefore, the increase of crop

production was more relies on the large amount of chemical fertilizer usage in the areas of limited cultivated land, and

the environmental cost of chemical fertilizer increased accordingly.

Key words environmental cost; energy; summer grain crop; autumn grain crop
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Fig. 1 Route of the estimation of environmental costs of fertilizer utilization of

summer grain crops and autumn grain crops in China
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Table 1

Contam ination dose and DALY s of chemical fertilizer utilization of

summer grain crops and autumn grain crops in China (in 2010)

R ) /10% t 13 5% P8 % A A AR
V5 Yu A T Impact dose AL V9 DALY,
Ak . CE k)
Categories mpact H Bk g -1 o
categories Summer Autumn DALY, Summer Autumn
grain crops  grain crops grain crops grain crops
KA F W Atmosphere impact
%5 NH, NG X 33.73 55. 10 5. 10E-05 1. 72E+04 2.81E+04
A% N.O RESY R EZE IR 6.18 12.40 4. 00E-06 2. 47E+02 4. 96E+02
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Table 2 Emerge accounting of environmental impact caused by fertilizer utilization of
summer grain crops and autumn grain crops in China (The year 2010)
JE AR5 (DALY s) MBEME/ s¢) TG BN {E /o0
Original data Total emerge Macro-economic value
3K
Categorics e Bt H Bt e Bt
Summer Autumn Summer Autumn grain Summer Autumn
grain crops grain crops grain crops crops grain crops grain crops
KA F W Atmosphere impact
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Table 3 Energe flow and environmental costs caused by
fertilizer utilization of summer grain crops and autumn

grain crops in the year 2000,2005 and 2010

WEEY E 0y e ft/sei B A/ JT
Grain crop Year Emergy Environ mental cost
B 2000 3.84E+21 3. 75E+09
2005  7.37E+21 8. 29E+09
2010 9.63E+21 1. 71E+10
For 2000  5.11E+21 5. 00E+09
2005  1.14E+22 1. 28E+10
2010 1.84E+22 3.27E+10
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Fig.2 Environmental costs per arable land area caused
by fertilizer utilization of main summer grain crops
in 31 provinces in the year 2010 (excluding

Hong Kong,Macao and Taiwan)
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Fig. 3 Environmental costs per arable land area caused by
fertilizer utilization of main autumn grain in 31
provinces in the year 2010 (excluding Hong Kong,

Macao and Taiwan)
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