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Abstract: Modern agriculture not only brings high yield of grain but also produces many ecological and environmental
problems , which urges people to turn their attention to traditional agriculture again. Some traditional agricultural systems not
only have outstanding economic, social and cultural values, but also have a variety of important ecological functions, such
as GHG emission reduction. Howev er, there were rarely studies to estimate the carbon sequestration and emission reduction
capacities of traditional agricultural systems and evaluate their environmental impacts throughout their life cycles. Therefore,

the carbon footprint of the rice-fish culture system in Qingtian county, Zhejiang province was measured by life cycle
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assessment based on the data of farmer surveys, and was compared with that of the local rice monoculture system. The

results showed that: (1) the carbon footprints of Qingtian rice-fish culture system and rice monoculture system were 6266.7

kgCO,-eq/hm’ and 7520.0 kgCO,-eq/hm’, respectively, while the carbon footprints of output per unit were 0.12 kgCO,-

eq/yuan and 0.21 kgCO,-eq/yuan, respectively. Compared with the rice monoculture system, the rice-fish culture system

emitted less greenhouse gas, had less environmental impact, and had higher ecological and economic benefits. (2) The

CH, accumulated in the agricultural production was the main source of carbon footprint, and the fertilizer input to

agricultural production materials was the second source of carbon footprint. Feed from agricultural inputs was another

important source of carbon footprint of rice-fish culture system. Quantifying the environmental impact of rice-fish culture

system in Qingtian by carbon footprint method not only enriches the applicable types of carbon footprint in practical

application, but also has reference significance for environmental impact assessment of other traditional agricultural systems.

Key Words: Qingtian rice-fish culture system; carbon footprint; life cycle assessment; environmental impact assessment ;
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Table 1 GHG emission factors of various agricultural inputs
Item Emission factor Data source
Fertilizer Nitrogen fertilizer 1.53 kgCO,-eq/kg CLCD 0.7(2]
Compound fertilizer 1.77 kgCO,-eq/kg CLCD 0.7
Pesticide 16.61 kgCO,-eq/kg Ecoinvent 2.230]
Feed Wheat 1.01 kgCO,-eq/kg [31]
Corn 0.79 kgCO,-eq/kg [31]
Fuel Gasoline 3.12 kgCO,-eq/kg Lal[32]
GHG: Greenhouse gas
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Table 2 The agricultural inputs of different production models
Fertilizer Feed Fuel
Production model Pesticide
Nitrogen fertilizer Compound fertilizer Wheat Corn Gasoline
Ricefish culture 181.8 630.6 2.6 220.4 336.1 42.7
. 300.0 891.8 3.1 35.7
Rice monoculture
2 ’ 9
60% 70% ,
; (78%) (75%) .
; s 84% . ;
20%,
, . , (220.4 ke/
hm?*) (336.1 kg/hm*) o
3.2
(1) ( 3o 3
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2
hm ) o b b
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eq/hm’, o
3 /(kgCO,-eq/hm?)
Table 3 GHG emissions from agricultural production inputs of different production models
Fertilizer Feed Fuel
Production model Nill:o'gen Cf)mP(')und Pesticide Wheat Com Gasoline Total
fertilizer fertilizer
L 278.2 1116.2 43.2 222.6 265.5 133.2 2058.9
Rice-fish culture
. 459.0 1578.5 51.5 111.4 2200.4
Rice monoculture
: 68% ,
93%( 2). , 14%
54% , 21% 72%, s o N
, 2% 6%, 2% 5%, .
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Fig.2 Proportion of GHG emissions from agricultural production inputs of rice-fish culture system and rice monoculture system
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Table 4 GHG emissions from the field of different production models
N,0 CO, CH, CO,
Production model CF N0 CFey 4 CFeq

Rice-fish culture 183.3 4024.5 4207.8

Rice monoculture 283.8 5035.8 5319.6
34

(4) ( 5, 6266.7
kgCO,-eq/hm” (7520.0 kgCO,-eq/hm*) ,
[15]
(6266.7 kgCO,-eq/hm?) 2004—2014 (6627.6 kgCO,-eq/hm’) ,

(5804.9 kgCO,-eq/hm”) ,

http : //www.ecologica.cn



4368 40

5 /(kgCO,-eq/hm?)
Table 5 Carbon footprint of different productin models

Carbon footprint of Carbon footprint Carbon footprint
Production model agricultural inputs in the field of agriculture
CFopu CFgaq CF pricutture
Rice-fish culture 2058.9 4207.8 6266.7
Rice monoculture 2200.4 5319.6 7520.0
b
N N b
o ’
9’ 9’
s
’ o
b
2:1 H
b
70% , 30%
( 3 ) o} ’ CH4
b
64% 22%,
o ’
8%,
3
© Fig.3 Composition of carbon footprint of rice-fish culture system
3.5 and rice monoculture system
b
. 2018 3.0 /kg, 100.0 /kg,
(5) ( 6).
43% o
, 318.3 kg/hm”, 31830.0 /hm’,
, (52323.6  /hm*) (36225.0 /hm*)
44%

6

Table 6 Carbon footprint of agricultural output of of rice-fish culture system and rice monoculture system

Item Rice-fish culture system Rice monoculture system
Rice /(kg/hm?) 6831.2 12075.0
/( /hm?) 20493.6 36225.0
Fish /(kg/hm?) 318.3
/( /hm?) 31830.0
Output per unit area/( /hm?) 52323.6 36225.0
CF ypu/ (kgCOs-eq/ ) 0.12 0.21
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