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Abstract: When a new plant species is introduced to a new district its disturbance could alter the
structure of original ecosystem resulting in the formation of a distinctive self-organized ecosystem to
develop the maximizing empower under the new situation. In this paper an emergy analysis method
was made on the two ecosystems Spartina alterniflora salt marsh and mudflat in North Jiangsu. Com-—
pared with the mudflat S. alterniflora ecosystem had a 1. 52E + 18 sej higher annual total emergy
output 4. 72 times of emergy density and about 5 times of base emergy yield ratio. S. alterniflora
ecosystem could use the energy more efficiently to increase its emergy storage and to realize it self’ s
empower maximizing. After invading into a tidal flat ecosystem S. alterniflora via self organization
could promote the ecosystem to achieve empower maximizing and to full play its ecological serv—
ices. However too fast propagation and spread could induce a series of negative effects such as in—
hibiting native plants trenching on seatoute and endangering the seashells breeding etc.
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Fig.2 Emergy flow diagram of a Spartina alterniflora system (A) and mudflat system (B).
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Tab.1 Emergy analysis of Spartina alterniflora system and mudflat system

Index Raw data Emergy transformity  Solar emergy E,
(sej * unit ™) (s¢j) (2000 US $)
Solar radiation LL7SE+15] 2 14 1.75E +15 3.55E +02
Renewable natural Wind 3.88E+11] 2 1496 * 5.80E + 14 1. 18E +02
resources Geopotential of rain 1.OIE+10J 2 10488 * 1. 06E + 14 2.15E +01
Chemical energy of rain 2.2E+12) 12 18199 * 4.40E + 16 8.93E +03
Tide power 4.58E+11J "2 16842 * 7.71E +15 1. 57E +03
Nonrenewable resources Net loss of topsoil 4.27E+11J "% 6.25E +04 " 2.67E +16 5.42E +03
Vegetation 169 +12 J M 3800 ! 6. 42F +15 1. 30E +03
Macrobenthos 6. 55E +10 J # 1.50E +06 ! 9.83E +16 2. 00E +04
Output of S. alterniflora  biodiversity
ecosystem Soc 2.94E +12 ] 7.40E +04 ! 2. 18E +17 4.43E +04
TP 4.28E+07 g 1.78E +10 ! 7. 62F +17 1.57E +05
TN 1L13E+07 g 4.60E +09 ! 5.20E +16 1. 06E +04
CO, CO, fixation 1.30E+05% “  4.94E+12 ! 6. 42E +17 1. 30E +05
0, 0, release 3.04E+04 $ 4.94E+12 1 1. 50E +17 3.05E +04
Total 1.93E +18 3.94F +05
Macrobenthos 6. 8OF +10 J * 1.50E +06 ' 1. 02E +17 2.07E +04
biodiversity
Output of the soc 5.85E+11] "  7.40E +04 ! 4.33E + 16 8.79E +03
mudflat system TN 2.09E +06 ¢ °  4.60F +09 " 9. 60E +15 1. 94E +03
TP 1.L41IE+07 g © 1.78E +10 ! 2.51E +17 5. 10E +04
Total 4.06F +17 8. 24E +04
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Tab.2 Major emergy index of Spartina alterniflora system
and mudflat system
Index Formula S. alterniflora Mudflat N
A 50 50
Area (h?) 1.0~3.0m
N 2.67E +16 2.67E +16 N
Nonrenewable emergy ( sej *
ah) U 1.93E +18 4. 06E +17
Total used emergy (sej * a~') Bec Bevr
U/A 3.86E +16 8. 12E +15 Y
Emergy density (sej * hm ™2 +a™!) . Bec Beyr
Yne-N 1.90E +18 3.79E +17
Base emergy change (sej * a™')
Bec/N 71.16 14. 19 18
Base emergy yield ratio
2.2
5
2
4.72
2.3
(Bec) 3.2
17
Bec  1.90F +18 sej * a™' . . CO, - 0,
3.79E + 17 sej = a”' . .
19 -20 CO
. N 2
: 0,3
2.4
(Beyr)
Beyr 94. 5% 6
Beyr 71.16 3.72E +05 $ . 56.58% CO,
Beyr 5 35.2% O, 8.22%.
3
6. 42F +15 sej; Co,
3.1 0,
(Ye)~
(D) (Bec) 3.4
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