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Flora, Actual Vegetation Map, and Primary Production of the Vascular
Hydrophytes and Hygrophytes in the Upo Wetland
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Min-jeong Kang* / Cheol-Soo Kim** / Oh Kyung-hwan
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Abstract : Flora, actual vegetation map, distribution area by the life form, primary productivity and annual primary
production by the vascular hydrophytes and hygrophytes were investigated in the Upo wetland, Changnyeong-gun,
Gyeongsangnam-do, Korea from May 2005 to March 2006. The flora of Upo, Mokpo, Sajipo, Jokjibyeol,
Topyeongcheon upstream, and Topyeongcheon downstream were composed of 263, 233, 244, 182, 190, and 178
taxa, respectively. The flora of total study area was 85 families, 224 genera, 287 species, 42 varieties, 4 form, or
total 333 taxa. Among them, hydrophytes, hygrophytes, and others were 38, 108, and 187 taxa, respectively. The
life form of the vascular hydrophytes was classified as 20 taxa of emergent plants, 6 taxa of floating-leaved plants,
5 taxa of free-floating plants, and 7 taxa of submersed plants, respectively. There were 27 plant communities
including pure population, mixed population, and etc. It is also found that Trapa japonica-Ceratophyllum demersum
community occupies 60.64 ha, the largest area, and Salvinia natans-Ceratophyllum demersum community 32.91 ha,
Zizania latifolia community 30.05 ha, and that the area of free-floating plants was the largest as 172.6 ha(47.9%)
on the basis of life form. Total annual primary production of the vascular hydrophytes and hygrophytes was 1,383.3
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ton. That of the emergent hydrophytes was the most as 564.1 ton(40.8%), and those of the free-floating,
floating-leaved, and the submersed were 484.1 ton(34.9%), 146.7 ton(10.6%), and 1.3 ton(0.5%), respectively, and
the hygrophytes was 182.1 ton(13.2%). Since most plant species are fairly adapted to the present marsh

environment, bad influences and change of species composition are expected by the artificial influences on the

wetland such as fragmentation, reclamation, and introduction of the exotic species. Therefore, schemes and

counterplans for the conservation and preservation of the marsh are demanded.

Keywords
productivity, Upo wetland
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Fig. 1. Map showing the study area in the Upo
wetland: A; Upo, B; Mokpo, C; Sajipo,
D; Jokjibyeol, E; Topyeongcheon Up-—
stream, F; Topyeongcheon Downstream.
A dotted line indicates the township

boundary of Changryeong County.
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Table 1. The number of taxa for the vascular hydrophytes and hygrophytes collected in the Upo

wetland
Item Study site Family | Genus | Species| Var. | For. | Taxa Remarks
Upo 78 190 228 31 4 263
Mokpo 71 175 202 29 2 233
Sajipo 69 179 214 27 3 244
This study Jokjibyeol 58 137 160 20 2 182
Topyeongcheon upstream 60 148 164 24 2 190
Topyeongcheon downstream| 56 140 155 21 2 178
Total 85 224 287 42 4 333
Upo wetland 23 | 60 | 53 | 6 | 1 | eo |MmSWY ?lfgzg)“mnmem
References " 41 99 88 12 0 100 0Oh(1990)
" 60 168 148 17 3 168 | Changnyeonggun(1997)
" 86 232 302 42 6 350 Oh et al (2004)
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Table 2. The number of taxa for the vascular plants classified by the life form in the Upo wetland

) Hydrophytes* Hygro-
Study site S - = S Subtotal phytes Others Total
Upo 15 4 5 6 30 87 146 263
Mokpo 9 3 5 1 18 76 139 233
Sajipo 11 4 5 3 23 78 143 244
Jokjibyeol 6 2 5 1 14 67 101 182
Topyeongcheon upstream 9 4 5 5 23 68 99 190
Topyeongcheon downstream 8 2 5 5 20 61 97 178
Total 20 6 5 7 38 108 187 333

* Life form of the hydrophytes: E; emergent plants, Fl; floating—leaved plants, Ff; free—floating plants,

S; submersed plants
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Fig. 2. Index map for the actual vegetation
map showing six study sites(Fig. 3~
Fig. 8) in the Upo wetland.
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Fig. 3. Actual vegetation map at the culmi-
nation for the vascular hydrophytes
and hygrophytes in Upo(left) wetland.
Community symbols are same as
Table 3.

Fig. 4. Actual vegetation map at the culmi-
nation for the vascular hydrophytes
and hygrophytes in Upo(right) wet-
land. Community symbols are same
as Table 3.
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ig. 5. Actual vegetation map at the culmi—

nation for the vascular hydrophytes
and hygrophytes in Mokpo wetland.
Community symbols are same as
Table 3.
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Actual vegetation map at the culmi-
nation for the vascular hydrophytes
and hygrophytes in Jokjibyeol wet—
land. Community symbols are same
as Table 3.
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. 6. Actual vegetation map at the culmi-
nation for the vascular hydrophytes
and hygrophytes in Sajipo wetland.
Community symbols are same as
Table 3.

- 50 -

Actual vegetation map at the culmi-

nation for the vascular hydrophytes
and hygrophytes in Topyeongcheon
Upstream wetland. Community symbols
are same as Table 3.



Table 3. Distribution area(ha)

and its ratio(%)

hygrophytes in the Upo wetland

SESOIN 4 U &Y

occupied by the vascular

hydrophytes and

: - Study site™
Life form Community A B C ) B Total

71 10.90 5.32 13.83 - - 30.05

Pc 4.52 3.99 0.27 0.79 0.80 10.37

MsPc - 4.52 - - - 4.52

B PmTo - - - 1.06 1.06

Mk - - 0.27 - 0.27 0.54

Ac 0.27 - - - - 0.27

Total 15.69 13.83 14.37 0.79 2.13 46.81

(7.54%)| (19.05%)| (33.98%) (3.67%)| (13.57%)| (13.00%)

Cd 3.03 9.31 8.78 - - 21.12

S Total 3.03 79.31 8.78 _ _ 21.12

(1.46%)| (12.83%)| (20.76%) (5.86%)

Hd 1.86 9.57 0.53 - - 11.96

SaHd 10.64 - - - - 10.64

Hydro= | g Ef - 080 - - - 0.80
phytes

Total 12.50 10.37 0.53 _ _ 23.40

(6.01%)| (14.28%) (1.25%) (6.50%)

CdTj 60.64 - - - - 60.64

CdSa 29.12 - 3.46 0.33 - 32.91

Tj 20.21 0.53 4.79 - 0.80 26.33

HdSa - 19.68 - - - 19.68

Sa 9.71 0.53 - 1.00 - 14.70

Ff TjSa 1.86 - - 11.7 - 13.56

HdTj 3.19 2.13 - - - 5.32

EfTj - - 2.39 - - 2.39

EfSa 0.53 - - - - 0.53

Total 125.26 22.87 10.64 13.03 0.80 172.60

(60.23%)| (31.50%)| (25.16%)| (60.49%) (5.09%)| (47.93%)

Pm 11.70 - - - 1.86 13.56

Ms 2.93 - 1.06 0.27 - 4.26

Ec 3.46 - - - - 3.46

Ds - - - - 1.06 1.06

Hygrophytes ZIPm — _ 1.06 — — 1'(_)6

Ea 0.53 - - - - 0.53

PcMs 0.53 - - - - 0.53

EcPI - - - - 0.27 0.27

Total 19.15 B 2.12 0.27 3.19 24.73

(9.21%) (5.01%) (1.25%)| (20.32%) (6.87%)

Other tree 20.22 14.36 2.93 6.92 2.93 47.36

(9.72%)| (19.78%) (6.93%)| (32.13%)| (18.66%)| (13.15%)

Water area 12.13 1.86 2.92 0.53 6.65 24.09

(5.83%) (2.56%) (6.91%) (2.46%)| (42.36%) (6.69%)

Total 207.98 72.60 42.29 21.54 15.70 360.11

(100%) (100%) (100%) (100%) (100%) (100%)

x Life form of the hydrophytes: E; emergent plants, Fl; floating-leaved plants, Ff; free—floating plants,

S; submersed plants

#x Study sites: A; Upo, B; Mokpo, C; Sajipo, D; Jokjibeol, E; Topyeongcheon Upstream
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##% Community: Ac; Acorus calamus var. angustatus Bess, Cd; Ceratophyllum demersum L, CdSa; Salvinia
natans (L.) All- Ceratophyllum demersum L, CdTj; Trapa japonica Flerov—Ceratophyllum demersum L, Ds;

Digitaria sanguinalis (L.) Scop, Ea; Erigeron canadensis L, EcPl;

Persicaria lapathifolia S.F. Gray-—

Echinochloa crus—galli var. frumentacea (Roxb.) Wight, Ef; Euryale ferox Salisb, Ec; Echinochloa crus-galli
var. frumentacea (Roxb.) Wight, Hd; Hydrocharis dubia (Bl) Backer,
All.-Hydrocharis dubia (Bl.) Backer. Mk; Monochoria korsakowi Regel

sacchariflorus (Max.) Benth, Pc; Phragmites communis Trin, Pl

HdSa; Salvinia natans (L.)
et Maack, Ms; Miscanthus
Persicaria lapathifolia S.F. Gray, Pmy;

Persicaria maackiana Nakai, Sa; Salvinia natans (L.) All, To; Typha orientalis Presl, Tj; Trapa japonica

Flerov, ZI; Zizania latifolia Turcz.

—
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Table 4. Primary productivity(g m? yr') by the vascular hydrophytes and hygrophytes in the

Upo wetland
Life form Species Prlmarg/g pr;oglu;rtlv)lty
Zizania latifolia 1,329.9
Phragmites communis 1,065.6
E Typha orientalis 39.6
Monochoria korsakowi 1,329.9
. Acorus calamus 39.6
Hydrophytes S Ceratophyllum demersum 14.0
Al Hydrocharis dubia 530.0
Euryale ferox 530.0
- Trapa japonica 530.0
Salvinia natans 91.2
Miscanthus sacchariflorus 2,643.6
Persicaria maackiana 183.6
Echinochloa crus-galli var. frumentacea 39.6
Hygrophytes

Digitaria sanguinalis 39.6
Erigeron canadensis 39.6
Persicaria lapathifolia 124.0

* Life form of the hydrophytes: E; emergent plants, Fl; floating-leaved plants, Ff; free—floating plants,

S; submersed plants
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Table 5. Primary production(ton) occupied by the vascular hydrophytes and hygrophytes in the

Upo wetland

Life form Species™ Y B StudyC51te Total
Z1 145.0 70.8 187.4 - - 403.2
Pc 49.6 78.6 2.9 8.4 8.5 148.0
To - - - - 10.6 10.6
E Mk - - 1.1 - 1.1 2,2
Ac 0.1 - - - - 0.1
Total 194.7 1494 191.4 8.4 20.2 564.1
(25.6%) (51.6%) (72.1%) (21.4%) (69.9%) (40.8%)
Cd 3.6 1.3 1.4 0.01 - 6.3
Hydro- S Total 3.6 1.3 1.4 0.01 _ 6.3
phytes” (0.5%) (0.5%) (0.5%) (0.03%) (0.5%)
Hd 56.3 79.6 2.8 - - 138.7
Fl Ef 0.7 4.2 3.1 - - 8.0
ol 57.0 83.8 59| i} 146.7
(7.5%) (28.9%) (2.2%) (10.6%)
Tj 360.9 11.3 34.9 15.5 4.2 426.8
Ff Sa 32.8 13.9 2.4 8.2 - 57.3
Total 393.7 25.2 37.3 23.7 4.2 484.1
(51.8%) (8.7%) (14.1%) (60.5%) (14.5%) (34.9%)
Ms 88.0 29.9 28 7.1 - 153.0
Pm 21.5 - 1.5 - 3.9 26.9
Ec 1.4 - - - 0.03 1.40
Ds - - - - 0.4 0.4
Hygrophytes Ea 02| - . - . 0.2
Pl - - - - 0.2 0.2
Total 111.1 29.9 29.5 7.1 4.5 182.1
(14.6%) (10.3%) (11.1%) (18.1%) (15.6%) (13.2%)
Total 760.1 289.6 265.5 39.2 28.9 1,383.3
(100%) (100%) (100%) (100%) (100%) (100%)

* Life form of the hydrophytes: E; emergent plants, Fl; floating-leaved plants, Ff;

submersed plants

#x Study sites: A; Upo, B; Mokpo, C; Sajipo, D; Jokjibeol, E; Topyeongcheon Upstream

##% Species symbols: Same as Table 3.
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