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A study on the ecological habitat and protection of natural

Sorbus commixta forest at Mt, Seorak*!

Jai Man Shin#*? Tong Su Kim*? Sang Sup Han*¢

ABSTRACT

The purpose of this study was to elucidate the ecophysiological habitat of natural Sorbus

commixta forest at Mt, Seorak, The results obtained were as follows:

1.

5.

The Sorbus commixta trees mainly distributed from 900m to 1,500m altitude, In there,
the warm index(WI) was about 42<<WI<60, and the coldness index(CI) was about —48
<CI<—30.

The water deficit by the precipitation and evaporation mainly occured from April to
June at belower lccation than 900m, and little occured through the year at higher

location than 900m.

. The parent materials of soil were composed of granite and gneiss. In 0 to 20cm depth,

the pF value was 0,74 to 0,99, water penetration coefficient(k) was 3.2x10% to 9.2x 103,
cation exchange capacity(CEC) was 13.7 to 19.5mg/100g, N content 0,21 to 0,39%, P20s5
content was 22.6 to 38, 7ppm, and pH value was 5.6 to 5,8 respectively.

The upper crown trees in Sorbus commixta communities were Abies nephrolepis, Taxus
cuspidata, Betula platyphylla var, japomica, Quercus X grosseserrata, Acer mono,
Prunus sargentii, Carpinus cordata, Tilia amurensis, and the under crown trees were
Rhododendron brachycar pum, Acer pseudo-sieboldianum, Thuja olientalis, Corylus
heterohpyllia, Philadelphus schrenckii, Rhododendron schiippenbachii, Rhododendron
mucronulatum, and Magnolia sieboldii.

The stand densities were 1,156 trees/ha at 1,160m and 3,600 trees/ha at 1,300m respec-
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. The light extinction coefficient(k) in Beer-Lambert!s law,

tively. The coverages by the DBH basal area were 0.37 at 1,160m and 0.31 at 1,300m
respectively, and the vegetation coverages by the crown projection area were 2,04 at

1,160m and 1,61 at 1,300m respectively.

showed the distance, F(z),
from top canepy to aboveground, was 0,17.

. The water relations parameters of Sorbus commixta shoot werc obtained by the pressure

chamber technique. The osmotic pressure, 7,, at maximum turgor was —16.2 bar, and

VAT pressure was 14, 5bar. The osmotic pressure, 7p, at incipient plasmolysis was

—19.4bar. The relative water contents at incipient plasmolysis were 83.1% (vs/v,) and

87.1% (vs/wssw,, total water at maximum turgor),

. The bulk modulus of elasticity(E) of shoot was about 69,6. The total symplasmic water

to total water in shoot was 67,7%, and the apoplastic water to total water was 32,3%.
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Fig.1. The investigated location of Sorbus commixta forest at Mt, Seorak,
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Tahle 1. The changes of the monthly mean
air temperature, precipitation and
evaporation from 1971 to 1980 at
Sokcho City located in Kangweon

Province,

Mean air Mean Mean
Month tempera- Rrecipita- gg;&;x;t:;‘l

ture, °C tion, mm tion, mm
Jan, 0.0 67.5 69.5
Feb, 0.6 65.7 68.6
Mar, 5.1 63.3 96.7
Apr, 10.2 84.6 138.7
May 16.1 66.6 175.2
June 19.2 126.4 130.3
July 1 22.9 178.7 126.6
Aug, 23.6 284.4 125.3
Sep. 19.6 153.4 101.5
Oct, 14.9 80.9 103.1
Nov, 8.6 84,2 87.5
Dec, 2.6 43.1 87.9

Table 2, The changes of compensated mean air temperature and potential evaporation by the
difference of vapor pressure in various altitudes at Mt, Seorak, The AMT and MPE
indicate the air mean temperature and potential evaporation,

AMT, MPE, AMT, MPE, AMT, MPE, AMT, MPE,
Month 500m 500m 900m 900m 1,200m 1,200m 1,500m 1,500m
°C mm °C mm °C mm °C mm
Jun, —2.5 57.8 —4.5 49.8 —6.0 44.4 —7.5 39.6
Feb, —1.9 57.1 —3.9 49.2 ~5.4 43.9 —6.9 39.2
Mar, 2.6 81.1 0.6 70.2 —0.9 62.9 —2.4 56.3
Apr, 7.7 117.1 5.7 102, 1 4.2 91.9 2.7 82.7
May 13.6 149.1 11.6 130.8 10.1 118.4 8.6 107.0
June 16.7 94.4 14,7 83.0 13.2 75.3 11.7 68.3
July 20.4 108.7 18.4 95.9 16.9 87.3 15.4 79.3
Aug, 21.1 107.6 19.1 95.1 17.6 86.6 16.1 78.7
Sep, 17.1 86.8 15,1 76.4 13.6 69.3 12,1 62.8
Oct. 12.4 87.6 10.4 76.7 8.9 69.4 7.4 62.7
Nov. 6.1 73.7 4.1 64.2 2.6 57.7 1.1 51.7
Dec, 0.1 —1.9 63.3 —3.4 —4.9

73.4

56.7 50.6
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Fig.2. The changes of the compensated

monthly mean precipitation (MP) and
mean potential evaporation (MPE)
using the saturating deficiency of
vapor pressure in according to chan-
ges of temperatures at Mt, Seorak,

Table 3. The warm indax(WI) and coldness index(CI) in various altitudes at Sokcho City and

n
Mt, Seorak, WI=3_;(t—5), then n is the sum total of months with t>5°C and t is

12-0
the monthly mean air temperature, CI=>_](5—t), then 12—n is the sum total of

months with t<5°C,

Horizonal 500m 900m 1,200m 1,500m 1,700m
WI 95.2 75.1 60.0 50.3 41,3 35.3
CI ~—11.8 —21.7 —30.6 —38.9 —47.9 —53.9
Table 4, The physical and chemical characteristics of soil at 1,300m,
Soil color . .
Depth Hardness  Water penetration CEC Si0, N P05 pH

cm lgg)iia)lnese text kg/cm? coefficient(K) F mg/100g % % ppm  (H;0)
0~10 — 0.75 9,2%10% 0.99 19.5 71.4 0.39 38.7 5.8
10~20 Hue 5YR 3/4 1.50 3.2x10° 0.74 13.7 73.5 0.21 22,6 5.6

#) 7~8eno] FEHERHEC] W, WEE 0.75~1.50
kg/eol ™ BAME-S LB 10end] BKEE k7P 9.2%
103, 20em7} 3.2x1030.2 Pk RFLE# o). =
18 SKEL pF0.99~0.748 FTH T K5E HEe
3 Lol glel, Biole AHEE CECE: 10em[go]
19,5m9/100 § .2 20enfg S} 13,7m/1009 x.t} 17

3] Egton oyt TEREHELE] MERMKS 10~

13m/1004 9] mubLuct oFzk L zhelsh. Netb

P,059] L& 10cmfgo] 20emfg Bl gk i(Table 4)
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Fig.3. The profile diagram of tree crown

projection area in a Sorbus commixta
community at 1160m,
1, Abies nephrolepis; 2, prunus sarg-
entii; 3, Acer palmatum; 4, Corylus
heterophylla; 5, Rhododendrom brach-
year pums 6, Acer pseudo-sieboldianum;
7, Sorbus commixta; 8, Philadelphus
schrenckii; 9, Rhododendron mucronu-
latum; 10, Betula platyphylla var, ja-
ponica; 11, Rhododendron schlippend-
achiis 12, Magnolia sieboldii; 13, Acer
mono; 14, Tilia amurensis; 15. Carp-
inus cordata

The profile diagram of tree crown
projection area in a Sorbus commixta
community at 1300m.

1, Abies nephrolepis; 2, Taxus cuspi-
data; 3, Acer palmatum; 4, Thuja
olientalis; 5, Rhododendron brachyca-
rpum; 6, Acer pseudo-sieboldianum;
7, Sorbus commixta; 8, Actinidia kol-
omikta; 9, Rhododendron mucronula-
tum; 10, Betula platyphylla var, jap-
onica; 11, Quercusx grosseserrata; 12,
Ulmus davidiana; 13, Acer mono
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Table 5. The characteristics of stand density of Sorbus commixia communities grown at Mt.
Seorak. The coverage C and relative coverage RC indicate the percentage to the total
tree basal area/the investigated above ground area and the C of Sorbus commixta/the
C of all species respectively, The vegetation coverage VC and relative vegetation
coverage RVC indicate the crown projection area of all species/the investigated
aboveground area ratio and the VC of Sorbus commixta/the VC of all species, The
standing crops of the stems were estimated by the average DBH and height H per

hectare,
Vegeta- Kelative
. DBH Stand Sorbus Relative Cover- Relative ).°8 vegeta- Standing
Alti- Mean Mean ; . A .
tude DBH H basal density density density age coverage o0 tion cnop of
area (SD) (D) (RD) (©) (RC) € Zvc)g coverage stem
(RVC) }
m cm m m%/ha no,/ha no,/ha % % % % ton/ha
1160 11.0 6.8 37.04 1,556 178 11.4 0.370 11,7 2.043 0.047 —
(19.1) (9.6) (34.64) (888) (133) (15.0) (0.346) (12.4) (1.523) (0.053) (199.5)
1300 7.0 4.4 30,99 3,600 356 9.9 0.310 3.8 1.607 0.054 —
(15.1) (7.4) (29.17) (1289) (222) (17.8) (0.292) (3.4) (0.982) (0.041) (129.5)
(), DBH>6.0

A bR JAKS BEEE(DBH)-2 # 30cm
(Fig.5-A)ell Z3te] sl 6em LT

3 W& X8
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k=0,17°]c}. ozk-& F(Z)Z LAV %@ gpE
2 el gk REE « A5 2L goldh, 9,60.M

REY LmERo=TE 6m LTAAS HHEE.

(/L) % 5% LTE A% ¥BP sarol Lol
B BEAA AR AR 04T ¢ + A
2y Fig.6sh 2ol KElel A% WA Aehe
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INEAS] o}

(Fig,5:B). REL 19 el F1y 53%icl= 10
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B
Fig.5. The natural Sorbus commixta trees. A, 1160m; B, 1300m
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Fig.6. Relation between leaf density, F(Z),
from top canopy to a certain depth
and relative light intensity(RLI=I/
I,). The I indicates the internal
light intersity in tree crown, The I,
indicates the horizontal light inten-
sity. The regression line shows the
Beer-Lambert’s equation, log(l/I,)=
—KF(Z).
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Fig.7. The inverse balance pressure, 1/p,

of Sorbus commixta leaves versus the
volume of expressed water, ve, from
leaves., The A indicates the inverse
osmotic pressure, 1/7,, at full hy-
dration, The B indicates the inverse
osmotic pressure, 1/75, at incipient
plasmolysis,
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o]l gy F —14.8bar m} Zgkeld,
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Fig 8 A plot of leaf water potential(7y)
versus relative water content (RWC=
(v,~—V.)/V,) as showed by the press-
ure-volume curve of Sorbus commixta
leaves., The 7, is the negative orig-
inal osmotic pressure, The 7, is the
negative osmotic pressure at incipi-
ent plasmolysis, and the v, is the
osmotic water volume at incipient
plasmolysis,
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