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The Actual Vegetation Map, Standing Crop Biomass and Primary Productivity

of Salix spp. in the Upo Wetland
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Abstract : Distribution area, actual vegetation map, standing crop biomass, relative growth, and primary productivity
of Salix spp. were investigated to provide the basic data necessary for conservation and ecotechnological application
of Salix community in the Upo wetland, Changryeong County, Gyeongsangnamdo Province, Korea from April 2005
to April 2006.

1. Among seven Salix species, the dominant species was S. nipponica and S. glandulosa was subdominant. There
were six kinds of Salix communities such as S. nipponica, S. glandulosa, S. koreensis, S. nipponica-S.

glandulosa, S. glandulosa-S. nipponica, and S. nipponica-S. koreensis.

2. Distribution area of S. nipponica community was largest as 28.46 ha among Salix communities and those of S.
nipponica-S. glandulosa community, S. glandulosa-S. nipponica community, S. nipponica-S. koreensis community,
S. glandulosa community, and S. koreensis community were 6.12 ha, 6.12 ha, 2.92 ha, 1.86 ha, and 0.81 ha,
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respectively.

3. The tree age, tree height, and DBH of S. nipponica were 5~13year, 4.1~7.2 m, and 3.0~14.0 cm and those of
S. glandulosa were 2~36year, 3.5~10.1 m, and 3.2~26.0 cm, respectively.

4. The standing crop of S. nipponica was 408 ton and that of S. glandulosa was 336 ton in the study area.

5. The productivity of S. mipponica was 235 g m'zyr'l

and the annual production was 86.4 ton, and those of S.

glandulosa were 1,006 g m'zyr'1 and 80.3 ton in the study area.

Keywords : Primary productivity, Relative growth, Standing crop, Upo wetland, Vegetation map
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Fig. 1. Map of the study area: 1; Upo 2;
Mokpo, 3; Sajipo, 4; Jokjibeol, 5;
Topyeongcheon Upstream. A dotted
line indicates the township boundary
of Changryeong County.
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2. Climate — diagram for the study area.
Data are based on the climatic data of
the Hapcheon Meteotological Auxiliary.
Located 15 km apart to the west of
the Upo wetland(1974~2003).
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Table 1. Distritution of Safix spp. in the Upo wetland

Species Upo Mokpo Sajipo Jokjibeol Topyeongcheon
Upstream
Salix nipponica (A1HE) + + + + +
Salix glandulosa (FHE) + + + + +
Salix koreensis (F =4+ + + + + +
Salix purpurea var. japonica (71H%) + + + + +
Salix gracilistyla (FAWE) + + + + +
Salix pseudo—-lasiogyne (e5HE) +
Salix siuzevii GE =AW E) + +

+ : Existence
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Actual vegetation map at the culmi-
nation for Salix spp. in the left region
of the Upo wetland: Sn; &
nipponica, Sg; S. glandulosa, Sk S.
koreensis, SagSn, S. nijpponica-S.
glandulosa, SnSg; S. glandulosa=S.
nijpponica, Q. grass, b; bank, w;
open water.
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Fig. 4. Actual vegetation map at the culmi-

nation for Salix spp. in the right
region of the Upo wetland: Sn; S.
nipponica, Sg; S. glandulosa, Sk; S.
koreensis, SgSn., S. nijpponica=S.
glandulosa, SnSg; S. glandulosa=S.
nipponica, Q. grass, b; bank, w;
open water.
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Fig.

5. Actual vegetation map at the culmi-

nation for Salx spp. in Mokpo
wetland: Sn; S. njpponica, Sg; S.
glanaulosa, SgSn: S. nipponica=S.
glanaulosa, SnSg’ S. glandulosa=S.
nipponica, g, grass, b; bank, w;
open water.
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Actual vegetation map at the culmi-
nation for the Sa/x spp. in Sajipo
wetland: Sn:  S. njpoonica, Sk; S.
koreensis, g, grass, b; bank, w; open
water.
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Fig. 7. Actual vegetation map at the culmi-
nation for the Salix spp. in Jokjibeol
wetland: Sn; S. nipponica, SnSk: S.
koreensis=S.  nipponica, SgSn; S.
nipponica=S. glandulosa, SnSg; .
nipponica —S. njpponica, g; grass, b;
bank, w; open water.
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Fig. 8. Actual vegetation map at the culmi-
nation for the Salx spp. in
Topyeongcheon Upstream: Sn;, S
nipponica, Sk; S.koreensis, SnSg; S.
glandulosa=S. nipponica, g, grass, b;
bank, w; open water.

b y =1.3683x — 5.2252
r=0.8294
12
€10
o
Tr 8 r
o
[a} 6
4 L
5 L
O L
0 2 4
25,000 7 y =2224.2x — 13185
20000 [ 077
E
= 15000 |
=}
2
= 10,000
8
5,000 F
0 s a
0 2 4

age (yr)

Fig. 9. DBH, dry weight(Ws + Ws + Wi+ W), tree height of the age group in the S. njpponica
community in the Upo wetland (p < 0.001).(continued)
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Fig. 9. DBH, dry weight(Ws + Ws + Wi+ W), tree height of the age group in the S. njpponica
community in the Upo wetland (p < 0.001).

Table 2. Distribution area(ha) occupied by Sa/ix spp. in the Upo wetland

Community Upo Mokpo Sajipo Jokjibeol To%fssi;lg;:;eon Total(%)
S. nipponica 13.30 9.84 1.86 2.13 1.33 28.46| (8.0)
S. glandulosa- 1.86 2.93 1.33 6.12] (1.7)
S. nipponica
S. nipponica- 3.46 1.33 1.33 6.12| (1.7)
Salix | S. glandulosa
S. nipponica- 2.39 0.53 2.92]  (0.8)
S. koreensis
S. glandulosa 0.53 1.33 1.86| (0.6)
S. koreensis 0.27 0.27 0.27 0.81| (0.2)
Other plants 172.87 47.07 28.46 14.09 6.12 268.61| (74.3)
Water area 15.16 11.17 11.70 0.53 6.65 45.21| (12.7)
Total 207.98 72.60 42.29 21.54 15.70 360.11(100.0)
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Fig. 10. DBH, dry weight(Ws + Ws + Wi+ W), tree height of the age group in the S. glanaulosa
community in the Upo wetland(p < 0.001).
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Table 3. The standing crops of Salix njpponica and S. glandulosa in the Upo wetland

Community W(s+B+L_+F> Area Standing crop
(kg m ) (ha) (ton)

S. nipponica 1.11 36.77 408

S. glandulosa 4.22 7.98 336

- 40 -



0.8805, 0.9698, 0.7815 So]AtKFig. 11~Fig.
14). 283 gwEe] D’H~Ws, D’H~W DH~
W, 2 DH~Wp Alele] AtiAAsE 27t
0.9931, 0.9605, 0.9606, 0.9593 Zo]AUrKFig.
15~Fig. 18).

100,000 y =10.362x' 0355

HMST/’S/W
°

.
100
D?H

10,000

) 1,000
s
= 100

.
1,000 10,000

Allometric relation between stem
weight(Ws) and D°H for eighteen
sample trees of S. nipponica in the
Upo wetland.

Fig. 11.

10,000
15.788x°:670°

0.9698 o

y
r

1,000

100

W (g)

WO‘O 10;)0 WOO‘OO
D?H

Allometric relation between leaf

weight(W)) and D°H for eighteen

sample trees of S. njpponica in the

Upo wetland.

y = 24.537x%92°
r=0.9931
o
1,000

E
>
= 100 °

Fig.

100,000

10,000

10‘0 1.0‘00 10.(;00
D?H

15. Allometric relation between stem

weight(Ws) and D°H for eighteen

sample trees of S glandulosa in

the Upo wetland.

Fig.

o7
TEE

1,000

100

Ws (g)

Z7](Wy), 7FA(Wp)

T Ad(Woe &

r=0.8805

y =34.319x045% S ==
o
° ~o
o

Fig.

1,000

100

We (g)

Fig.

10,000
1,000

100

Ws (g)

Fig.

- 41 -

12.

.
100
D*H

1,000 10,000

Allometric relation between branch
weight(Ws) and D°H for eighteen
sample trees of S. njpponica in the
Upo wetland.

y =8.776x"°%"®
r=0.7815
oo

14. Allometric

WO‘O 1.0‘00 WO,(;OO
D?H

relation between flower

weight(Wg) and D°H for eighteen

sample trees of S. njpponica in the

Upo wetland.

07283 °

y =6.8373
r=0.9605
)
S
o °

16.

. .
100 1,000
D?H

10,000

Allometric relation between branch
weight(We) and D°H for eighteen
sample trees of S. glandulosa in the
Upo wetland.



y =8.6146x°723%¢° S
:o 9606 o
1,000
o)

10,000

W (g)
°
o

0

1 10 100 1,000
D?H

Allometric relation between leaf
weight(W) and D°H for eighteen
sample trees of S. glandulosa in
the Upo wetland.

1,000
y =0.812x0%720¢
r=0.9593

100

We (g)

1 10 100 1,000 10,000

D?H
Fig. 18. Allometric relation between flower
weight(Wg) and D°H for eighteen
sample trees of S. glanaulosa in the
Upo wetland.

Table. 4. Productivity and annual production of S. nijpponica and S. glandulosa in the Upo

wetland
) Productivity Annual production
Community - -
(g m™~ yr ) (ton yr )
Salix nipponica 235 86.4
Salix glandulosa 1,006 80.3

e ﬂxﬂoﬂﬁ *ﬂﬂét’ e 1{1%1% Gl
Hl&] AR ylou} o
7] gt ol H\ﬂ%&
WA Z7)sF Aegol gwEdl Hlg E4 A7)
el Ao dekec)

71747 (2001). gH=7]9-3% (1971~2000)
AT% (1970). 325 A 4S8 9%
Aol o] & tiste], @AA 13
47-55,

AFZ (197D). Aol ALk Frzeh sk o
g A 1. GvAauE "R gk,
SH2%] 14: 155-162

Ars, AR (1972). Abde] ALl Fzef ALk

3, ¥4, 15: pp. 1-8

748 (1999). AWE9] ik

I Ax, SEGAIEEE A, 1t pp. 61-69

&Y (1985). Aol A Hd7xet 1 54 S§A|
A, =EAE9, p. 513

Argus, GW (1986). The Salix
(Salicaceae) in the Southeastern United
States, Syst. Bot. Monogr., 9: pp. 1-170

Clapham, A.R., Tutin, T.G., and Moore, D.M.
(1987). Flora of The British Isles(3rd ed),

Genus

Cambridge University Press, Cambridge,
pp. 318-330
Elias, T.S. (1980). The complete trees of

North America, Field guide and natural
history, Van Nostrand Reinhold Company,
New York, pp. 456-503

Hozumi, K. (1963). Allometry in higher plants
with special reference to the relations
concerned with DBH, Seicho, 2: pp. 7-18

- 42 -



Hutchinson, G.E. (1970). The biosphere, Sci.
Am, 223 (3): pp. 44-53

Kira, T., (ed) (1966). Studies on the methods
of determining primary production in
forest communities, Interm Rep., pp. 20—
25

Kira, T., and Shidei, T. (1967). Primary
production and turnover of organic matter
in different forest ecosystems of the
western pacific, Jap. J. Ecol, 17: pp. 70—
87

Kittredge, J. (1944). Estimation of amount of
foliage of trees and stands, J. Forstry.
Bot. Mag., Tokyo, 42: pp. 905-912

- 43 -

SEE A HELISR ZHel HEMME,

L

e

Z2 9 1R AN

Ottenbreit, K.A., and Staniforth, RJ. (1992).
Life cycle and age structure of ramets in
an expanding population of Salix exigua
(sandbar willow), Can. J. Bot., 70: pp.
1141-1146

Sato, H. (1963). Dry matter production by
Abies sachaliensis forest in Hokkaido,
Thesis of Inst. Polytech, Osaka city Univ,
(refer to Kim 1970)

Walter, H. (1973). Vegetation of the earth,
Springer-Verlag, New York, p. 273

Wetzel, R.G. (1983). Limnology (2nd ed.),
Saunder College Pub, Philadelphia, p. 857



