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Emergy evaluation on comprehensive utilization of resources in countywide
agricultural system: A case study of Meixian county, Guangdong

CHEN Jian-guo, LUO Xiao-yan, LUO Wen, LING Li-wen, YU Ping-xiang, MAO Xiao-juan, CAO Yong

(College of Informatics, South China Agricultural University, Guangzhou 510642, China)

Abstract: By taking the agricultural system in Meixian county of Guangdong province as research object, using the
comprehensive utilization of planting and livestock husbandry resources as core constraint condition, constructing
agricultural structure optimization model, estimation model of saved purchase emergy, estimation model of increased
monetary emergy, the effect of resources comprehensive utilization was assessed based on emergy evaluation approach.
The results showed that from 2004 to 2008 the agricultural structure of Meixian county was significantly changed by the
comprehensive utilization of planting and livestock husbandry resources. The change of agricultural structure would
increase (2.15E+21) sej annual mean monetary emergy. The annual mean emergy exchange ratio increased from 2.57 to
4.42 and the annual mean environment load ratio decreased from 0.62 to 0.17, and the annual mean emergy index for
sustainable development increased from 9.27 to 43.52. In conclusion, implementing the comprehensive utilization of
resources in Meixian county could decrease environment load ratio and increase emergy exchange ratio, so it could
greatly promote agricultural sustainable development.
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Table 1 Ratio of the production after and before agricultural

industrial structure optimization during 2004-2008 in

Meixian county %

2004 2005 2006 2007 2008

4831 4659  46.63 4958 50.55  48.27
332.00 314.00 307.00 310.00 306.00 313.00
0.00 0.00 0.00 0.00 0.00 0.00
208.00 208.00 213.00 241.00 220.00 218.00
104.00 104.00 106.00 113.00 112.00 108.00
0.00 0.00 0.00 0.00 0.00 0.00
100.00 100.00 100.00 100.00 100.00 100.00
5414 5406 5192 5408 5384 53.60
89.15 89.03 84.93 140.00 128.00 101.00
167.00 167.00 166.00 170.00 181.00 170.00
692.00 694.00 696.00 790.00 833.00 737.00
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Table 2 Monetary emergy gain assessment for comprehensive utilization of agricultural resources during 2004-2008 in Meixian county ~ sej

(4.62E+19) sej
(8.13E+19) sej
(2.15E+21) sej
1.29
FAMEmRREERGE

T=Tcommon Feed Fertite Zeconomy Zeconomy 1%
2004 1.91E+21 4.68E+19 8.55E+19 1.67E+21 2.04E+21 122
2005 1.86E+21 4.30E+19 8.12E+19 1.63E+21 1.99E+21 122
2006 2.03E+21 3.66E+19 8.13E+19 1.84E+21 2.15E+21 117
2007 2.14E+21 5.02E+19  7.92E+19 1.51E+21 2.27E+21 150
2008 2.15E+21 5.42E+19 7.91E+19 1.66E+21 2.28E+21 137
2.02E+21 4.62E+19 8.13E+19 1.66E+21 2.15E+21 129
2.3 BEFEBEESHAEEREEITN Odum
\ 2004—2008
3.1 MEREZLHGEMEAS (3

Table 3 Emergy flows of agricultural system before and after agricultural structure optimization during 2004-2008 in Meixian sej

%R 3 2004—2008 E1gERIEMMIAET. BRI RFEETRE

2004 2005 2006 2007 2008
8.25E+19 8.25E+19 8.25E+19 8.26E+19 8.25E+19 8.25E+19
2.31E+19 2.31E+19 2.32E+19 2.32E+19 2.32E+19 2.32E+19
7.25E+18 8.57E+18 1.32E+19 7.80E+18 1.12E+19 9.59E+18
1.81E+20 2.15E+20 3.30E+20 1.95E+20 2.79E+20 2.40E+20
7.97E+19 7.97E+19 7.98E+19 7.98E+19 7.98E+19 7.98E+19
(R) 1.81E+20 2.15E+20 3.30E+20 1.95E+20 2.79E+20 2.40E+20
9.57E+19 9.58E+19 9.64E+19 9.67E+19 9.63E+19 9.62E+19
(N) 9.57E+19 9.58E+19 9.64E+19 9.67E+19 9.63E+19 9.62E+19
1.05E+20 3.78E+19 4.35E+19 4.93E+19 1.02E+20 6.76E+19
1.65E+19 1.17E+19 1.16E+19 1.15E+19 1.16E+19 1.26E+19
7.72E+18 7.83E+18 7.80E+18 7.77TE+18 8.16E+18 7.85E+18
3.28E+19 3.34E+19 3.40E+19 3.46E+19 3.48E+19 3.39E+19
2.16E+18 2.09E+18 2.15E+18 2.21E+18 2.25E+18 2.17E+18
1.33E+17 1.40E+17 1.45E+17 1.50E+17 1.53E+17 1.44E+17
2.65E+19 2.62E+19 2.37E+19 2.20E+19 2.40E+19 2.45E+19
(F) 1.91E+20 1.19E+20 1.23E+20 1.28E+20 1.83E+20 1.49E+20
1.17E+20 1.19E+20 1.11E+20 1.53E+20 1.70E+20 1.34E+20
4.68E+18 4.71E+18 4.71E+18 4.71E+18 4.72E+18 4.71E+18
2.43E+19 2.63E+19 3.14E+19 3.00E+19 2.77TE+19 2.80E+19
(R1) 1.46E+20 1.50E+20 1.47E+20 1.88E+20 2.02E+20 1.67E+20
(R+N+F+ R;) 6.15E+20 5.79E+20 6.97E+20 6.07E+20 7.61E+20 6.52E+20
1.67E+21 1.63E+21 1.84E+21 151E+21 1.66E+21 1.66E+21
8.25E+19 8.25E+19 8.25E+19 8.26E+19 8.25E+19 8.25E+19
2.31E+19 2.31E+19 2.32E+19 2.32E+19 2.32E+19 2.32E+19
7.25E+18 8.57E+18 1.32E+19 7.80E+18 1.12E+19 9.59E+18
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2004 2005 2006 2007 2008
1.81E+20 2.15E+20 3.30E+20 1.95E+20 2.79E+20 2.40E+20
7.97E+19 7.97E+19 7.98E+19 7.98E+19 7.98E+19 7.98E+19
(R) 1.81E+20 2.15E+20 3.30E+20 1.95E+20 2.79E+20 2.40E+20
9.57E+19 9.58E+19 9.64E+19 9.67E+19 9.63E+19 9.62E+19
W) 9.57E+19 9.58E+19 9.64E+19 9.67E+19 9.63E+19 9.62E+19
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
2.16E+18 2.09E+18 2.15E+18 2.21E+18 2.25E+18 2.17E+18
1.33E+17 1.40E+17 1.45E+17 1.50E+17 1.53E+17 1.44E+17
2.65E+19 2.62E+19 2.37E+19 2.20E+19 2.40E+19 2.45E+19
(F) 2.88E+19 2.84E+19 2.60E+19 2.44E+19 2.64E+19 2.68E+19
3.67E+20 3.72E+20 3.52E+20 5.58E+20 5.98E+20 4.50E+20
4.68E+18 4.71E+18 4.71E+18 4.71E+18 4.72E+18 4.71E+18
2.43E+19 2.63E+19 3.14E+19 3.00E+19 2.77E+19 2.80E+19
(R1) 3.96E+20 4.03E+20 3.89E+20 5.92E+20 6.31E+20 4.82E+20
(R+N+F+ R;) 7.02E+20 7.42E+20 8.15E+20 8.84E+20 7.27E+20 7.74E+20
3.58E+21 3.50E+21 3.87E+21 3.66E+21 3.81E+21 3.68E+21
3 5 (1.66E+21) sej
(F) (1.49E+20) sej (2.68E+ (3.68E+21) sej 121.32%
19) sej 81.97%
0 . -
2.3.2 MERILRLN AT
. 3
(8.30E+19) sej
15.61%
( 4
F4 2004—2008 FiFERIWEMMULAT. FHREARE. REFLHER. REIBRENAFELREN
Table4 ELR, EYR, EER and EISD for sustainable development before and after structure optimization during 2004-2008 in
Meixian county’s agriculture
2004 2005 2006 2007 2008 2004 2005 2006 2007 2008
0.88 0.59 0.46 0.59 0.58 0.62 1.82 2.15 2.58 1.93 1.98 2.09
0.22 0.20 0.17 0.15 0.13 0.17 1.65 1.72 2.03 1.47 1.57 1.69
-066 039 -029 -044 045 -045 -0.17 043 -055 -046 -041 -0.40
2004 2005 2006 2007 2008 2004 2005 2006 2007 2008
2.72 2.82 2.64 2.49 2.19 2.57 563  10.28 14.81 8.15 7.48 9.27
5.09 471 4.60 4.02 3.69 4.42 38.18 4051 5493 3940 4456 4352
2.37 1.89 1.96 1.53 1.50 1.85 3255 3023 40.12 3125 37.08 34.25
4 5
(ELRI) 0.62 0.17 ELR (EYR) 2.09 1.69
4 (EER) 2.57
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