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Fig.1 Structure of classified emergy inputs of

the four fruit production systems
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Fig.2 Structure of the detailed emergy inputs of

the four fruit production systems
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Table 2 Brief emergy analysis table of the four production systems

e F A W AL A
BT i/ (sej-hm?-a™)
FARATEHIRIR (R)  1.54E+15 1.54E+15 1.54E+15 1.54E+15
AARARTIEH Y IR(N)  4.94E+13 1.02E+14 7.24E+13 1.97E+14
AT EHEIR(F))  1.20E+16 7.19E+15 8.77E+15 4.99E+15
WJATTEHIGEUR(R)  2.20E+14 3.13E+14 2.81E+14 4.84E+14
HEEVRHEEA (1) 1.59E+15 1.64E+15 1.61E+15 1.74E+15
BIAREE (F) 1.22E+16 7.50E+15 9.05E+15 5.09E+15
REfEEAR (U) 138E+16 9.14E+15 1.07E+16 6.83E+15

e (Y) 1.38E+16 9.14E+15 1.07E+16 6.83E+15
REME T TahR
BEME A 42 ESR=I/U 0.12 0.18 0.15 0.25
el % EYR=Y/F 1.13 1.22 1.18 1.34
BE(E LR EIR=F/I 7.69 457 5.61 2.93
7S Wik
6.85 3.94 4.86 2.56
ELR=(N+F1)/(R+R;)
BE(EACHR
f * 1.03 0.86 0.97 0.78
EER= F/Fp
FE(HAC#% EERy=Y,/Y  0.88 0.34 0.63 1.80
I ESE5Ré =t an
REAEATRP kLt 0.16 0.31 0.24 0.52
ESI= EYR/ELR
AEfE AT HR8E K SR T AR
RETRERRER 0.25 0.38 2.30

EISD=EER*EYR/ELR

223 #efE = B & (Emergy Yield Ratio , EYR)
RE(E™ % (EYR) 2R 407 HRE(E 5 WA
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Table 2 Emergy transformity of the products of

the four fruit production systems

K -, AL E »

/(sej I ) /(sej'g)
FA 1.82E+06 3.13E+09
i 4.69E+06 6.09E+09
A 1.99E+06 3.24E+09
2 2.56E+05 3.79E+08

* http://www.fumugin.com/View.aspx?id=5047
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Fig.3 The distribution and change of soil organic matter content under

the four fruit production systems
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Fig.4 The distribution and change of the storage of soil organic

matter under the four fruit production systems
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Table 3 The withdrawn of soil organic matter of the products of

the four fruit production systems.

R wOM pivis A kL
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Table 4 Brief economic analysis table of the four production systems

(Yuan-hm™>a™)

WiH O WK kA
T AT BE BTG IR
(Mr1)
AT BRI (M) 146824 230025 2083.33  653.63
MIAAREE (Mp)  34073.11 25407.44 27157.50 19186.92

i

32604.87 23107.19 25074.17 18533.29

e (My) 35250.00 9000.00 19800.00 36 000.00
RY TR (MyMr) 1.03 0.35 0.73 1.88
PR TR

(MM ) [T 1176.89 -16407.44 -7357.50 16813.08
r-Mp A
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Emergy, economic and soil based-evaluation
of four lingnan fruit production systems

WANG Kun"? LU Hongfang1 ", TAN Yaowen®, XU Shej in®
1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;
2. College of Sciences, South China Agricultural University, Guangzhou 510642, China;
3. Guangzhou Fruit Research Institute, Guangzhou 510450, China

Abstract: A combined evaluation was done based on emergy, economic and soil ecology methods, on four Lingnan fruit production
systems, including Guava, Wampee, Loquat and Grapefruit. Material flows, energy flows and currency flows were quantitatively
evaluated. Natural resources, economic characteristics and sustainable development status were analyzed. The depletion of soil
organic matter was also included in the calculation of non-renewable resources. The emergy evaluation indicated that the
sustainability of the Grapeftuit production system (2.30 ) was the highest in the four fruit production systems, followed by Loquat
(0.38) , Guava (0.35) , and Wampee ( 0.25) . The soil analysis indicated that the consumption of soil organic matter in Grapefruit
production was the highest among the four production systems, followed by Wampee, Loquat, and Guava. The economic analysis
indicated that economic profit from Grapefruit production was the highest among the four systems, followed by Guava, Loquat, and
Wampee. The integrated analysis indicated the production efficiency of the Guava, Wampee and Loquat needs further improvement.
The Grapefruit production showed the highest emergy sustainability and economic benefits among the four systems, but its
consumption of soil organic matter was also the highest. Depletion of soil organic matter is a serious problem, which clearly should
not be neglected, considering serious soil erosion in the hillside area. A common problem for the four fruit production systems is how
to decrease assets lost during market exchange.

Key words: Lingnan fruit; hilly area; emergy; production systems; sustainable development
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