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Energy Flow in a Coastal Salt Marsh Ecosystem

Kim, Joon-Ho and Beung Tae Ryu
(Dept. of Botany, Seoul National University)

ABSTRACT

Energy flow through the trophic levels was studied at a salt marsh ecosystem distinguished
into low and high marsh. Gross primary productions of Suaedeto-Salicornietum and Arte-
misieto-Limonietum at low marsh were 8,299 and 13, 154kcal/m?/yr, and those of Calama-

grostetum and Sonchuso-Setaetum at high marsh were 17,899 and 16, 177kcal/m?/yr, respe-

ctively. Efficiencies of solar energy utilization of plants were 1.7 and 2,69
at the latter. Of gross productions, net primary productions were

and were 3,6 and 3,29

3,977 and 5, 280kcal/m?/yr at low marsh and were 6,354 and

at the former,

5,32%cal/m?*/yr at high

marsh, and the remainder, 52~679, was consumed by respiration of plants. A small amount

(0. 03~0.04%) of the net primary production was flowed through grazing food chain and most

amount was transferred inio dead parts. Of dead parts, 40%

the rest was decomposed into detritus. In the detritus food chain,

was accumulated as litter and

a little energy was utilized

by detritus feeder, and a major by microorganism. The amounts of energy flowed through

grazing and detritus feeders at high marsh were much more than those at low marsh, but

tertiary production as spider was Vice versa.
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Fig. 1. Species association in the study area. Aes-
chynomene indica (Al), Artemisia scoparia
(As), Aster tripolium (At),
stis epigeios (Ce), Carex scabrifolia (Cs),
Lotus corniculatus(Lc), Limonium tetra-
gonum (Lt), Phragmites communis (Pc),
Poa sphondylodes (Ps), Sonchus brachyotus
(Sb), Salicornia herbacea (Sh), Suaeda
japonica (Sj), Setaria viridis (Sv), Zoysia
japonica (Zj), Z. sinica (Zs).
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Fig. 2. Relationships between temperature and respiration rate of the different plant species.
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Table 1. Caloric values of the dominant species at
a salt marsh of Incheon (mean=- SD)

Caloric value(cal/g d.wt.)

Species Aboveground Underground

Producer

Suaeda japonica 5,929 =+ 302 3, 080535

Artemisia scoparia 4,384 =424 4,126-1141

Calamagrostis epigeios 4,165 95 4,165118

Sonchus brachyotus 3,934 4+ 33 3,964+154
Consumer

Grasshopper 5, 331228

Orchestia sp. 4, 440:+3

Porcellio sp. 3, 282+45

Spider 5, 207

e} (Poa sphondylodes)o] W A& F 5148t 3, ©]ef
A A

corniculatus var. japonicus), A}vl

3 (Aeschynomene indica), ™ -who|(Lotus
| - (Sonchus bra-
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oA Wt 2R UG £ AREFRAAE

AAo]l e dAEA ¢z K77 W Eolve A

o 3 oAy oo AA4 Wt ALH
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Fig. 3. Seasonal changes of underground at Suae-
deto-Salicornietum(close circle), Artemisie-

to-Limonietum (open circle), Calamagros-
tetum (open square) and Sonchuso-Setaetum
(close square).

Aol A 8,000~13, 000 keal/m?/yre] 5z, 51.9] 3 55 ol

4] 16, 000~18, 000 kcal/m*/yro] ¢t} (Table 2).
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Table 2. Annual net- and gross-primary production and respiration of the different plant communities
at a coastal salt marsh of Incheon
o T Net production Total = G o
Community (g/m%*/yr) net production Respiration ro(sis t
- - keal/m?/yr) production
Above Under Matter Energy (kca y (keal/m2/yr)
X . . ground  ground  (g/m?/yr) (kcal/m?/yr) o S
Suaedeto-Salicornietum 650 40 690 3,977 4,322 8, 299
Artemisieto-Limonietum 1,082 132 1,212 5, 280 7,874 13, 154
Calamagrostetum 1,409 117 1,526 6, 354 11,535 17,889
Sonchuso-Setaetum 1,126 227 1, 353 5,329 10, 848 16, 177
Table 3. A list of macro-fauna in the different plant communities
Plant Suaedeto- Artemisieto- - Sonchuso-
Community Salicornietum Limonietum Calamagrostetum Setaetum
Grazing feeder None Acrydium Atractomorpha Atractomorpha
Japinicus bedelli bedelli

Orchestia sp.
(Crabs)

Detritus feeder
(Crabs)

Carnivores Spiders Spiders

Orchestia sp.

Ozxya velox
Porcellio sp. Porcellio sp.

Orchestia sp. Orchestia sp.

Spiders Spiders
(Frogs) (Frogs)
(Ratb)

(Rats)



Sept. 1985

Kim & Ryu: Energy Flow of Marsh Ecosystem 157

Table 4. Number of individuals and biomass in mg per m? of the grazing feeder in the different
plant communities
Artemisieto- Calamagrostetum Sonchuso-Setaetum
Sampling date Limonietum
No/m? Biomass No/m? Biomass No/m? Biomass
July 12, 1982 - ~ — — 20.2 105
Aug. 2, 1982 - - 10.1 160 13.0 218
Sept. 5, 1982 3.0 260 6.0 300 8.0 350
Sept. 19, 1982 1.0 75 2.0 164 3.0 184
Oct. 9, 1982 — 35 — 6 — 60
Ul E-greb] el Al 2bzb 1.4, 168 1.9kcal/m?/  SiAnl, ##Ee mddsAdw EAs o (Table
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Fig. 4. Seasonal changes of biomasses of detritus feeder(close circle) and spider (open circle) in:

the different plant communities; Suaedeto-Salicornietum(A),

Artemisieto-Limonietum (B),.

Calamagrostetum (C) and Sonchuso-Setaetum (D).
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Table 5. Maximum biomass and annual net production of grazing feeder, detritus feeder and
spider in the different plant communities

Maximum biomass (mg/mz)

Net production

Community
Spring

Suaedeto-Salicornietum

Grazing feeder —

Detritus feeder 1,239

Spider 549
Artemisieto-Limonietum

Grazing feeder —

Detritus feeeer 708

Spider 145
Calamagrostetum

Grazing feeder —

Detritus feeder 530

Spider 26
Sonchuso-Setaetum

Grazing feeder —

Detritus feeder 4,894

Splder 18
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Fig. 5. Energy flow diagrams along the trophic level at low and high salt marsh of Incheon. Pg, gross

primary production ; Pn, net
S

primary roduction ; R,
, storage as litter; Bac,, bacteria; D.F., detritus feeder; G.F., grazing feeder and Sp,,spider.

respiration ; E, export by sea water;
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Table 6. Summary of the ecological efficiencies (%)
those of Fig. 5

at the coastal salt marsh, Acronyms are identical with

Level Susedete, AT Catamagrosterim Sorchuse
Gross Production(Pg)
Pg/PhAR (a year) 1.7 2.6 3.6 3.2
Pg/PhAR (8 months) 2.7 4.3 5.8 5.3
Net Production(Pn)
Pn/Pg 48 40 36 33
R/Pg 52 60 64 67
Secondary Production(2°Pn)
G.F./Pn 0.00 0.03 0.03 0.04
D.F./Pn 0.29 0.25 0. 26 0.72
Tirtiary Production(3°Pn)
Sp./2° Pn 27.8 13.2 3.9 1.0
Storage(S)
S/Pn 36 32 45 15
WAL Few 2dun T8 £30.36~1.3%)  ANALY o F WIFEe sAEIFeon 24y n
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