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A Study of Ecological and Growth Characteristics of
Korean Mountain Ash(Sorbus alnifolia) for Landscape Woody Plants

Lee, Jun-Bok* - Shim, Kyung-Ku* - Noh, Eui-Rai** - Ha, Yoo-Mi*

*Dept. of Landscape Architecture, Sung Kyun Kwan Univ.
**Forest Genetics Research Institute

ABSTRACT

This study investigated ecological and growth characteristics of Sorbus alnifolia for usage of

landscape woody plant. The results are obtained as follows:

1) The results of investigate the native Sorbus alnifolia vegetations in Seoul and Kyonggi-do

are as follows.
From the investigation of canopy and understory, Pinus densiflora, Pinus rigida, Quercus
mongolica Quercus dentata and Quercus aliena grow well in natural habitat of Sorbus
alnifolia. While Rhod. mucronulatum, Symplocos chinensis, Corylus hetrophylla and
Lindera obtusiloba are commonly found from shrub structure in the habitat. These
structure pattern of natural setting would be applied for ecological planting design.

2 The Mt. Rabong area, which locates near a heavy factory district and is considered as
environmental deteriorated area has the lowest soil acidity range(pH 4.33 to 4.56) among
three investigated area. Sorbus alnifolia grows in where contains low soil acidity and
inorganic nutrient. It might concluded that Sorbus alnifolia be tolerates to air pollution.

3) From the investigation of good specimen trees, the oldest good specimen trees of Sorbus
alnifolia have grown in Seoul and Kyonggi-do for 130 years with 15m height and 12m
width. Most of good specimen trees are over 50 years old with 10~15m height, 4.5-12m
width. These growth shape and form could be recommend that Sorbus alnifolia would be
used as street tree and landscape woody plant in urban park.
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Fig. 1. Location of the survey area
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Table1, Characteristics of surface soil for
each survey site

Sites  pH(l:5) Organic P K Ca Mg
matter(%) (ppm) (%) @
Mt Rabong  437az 540a 833a 016b 033a 020a
Mt Jungnung 4.33a 307a 733a 0.2b 070a 040a
Mt Chunggae 469a 333a 7.67a 030a 087a 033a

“Mean separation within columns by Duncan s multiple
range test, significant at 5% level.
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Table 2. General descriptions of the each survey plots at Mt, Rabong

Items Plot Number
1 2 3 4 5 6 7 8 9 10
Altitude (m) 70 30 30 100 100 105 90 80 80 60
Aspect NN NN WS WW NE NE WN NE NE WW
Slope(’) 8 9 7 10 5 6 16 23 7 22
Height of tree layer(m) 6 10 7 9 14 14 8 12 8 12
Mean DBH of tree layer(cm) 9 10 15 15 15 15 15 12 12 13
Coverage of tree layer(%) 85 90 75 80 75 90 65 75 80 80
Height of subtree layer (m) 5 5 5 4 4 6 5 4 6 6
Mean DBH of subtree layer(cm) 5 5 6 5 4 5 6 4 5 5
Coverage of subtree layer(%) 90 90 90 70 80 80 85 80 75 85
Height of shrub layer (m) 1.5 L5 1.0 1.0 1.5 1.0 2.0 1.5 1.5 L5
Coverage of shrub layer (%) 40 50 15 15 25 20 40 30 50 35
Number of woody species 10 10 15 13 8 14 8 10 10 8
Table 3, Importance values of major tree species in each survey plots at Mt, Rabong
Plot Number 1 2 3 4 5 6 7 8 9 10
Pinus densiflora 31,09
Pinus rigida 18.40 [2.88 9.41 22,79 51.48 |50.36 [39.33 |38.58
Juniperus rigida 12.72 13.23 1.16 0.42
Quercus mongolica 27.74 [21.66 [0.91 {1.65 |24.23 |19.90 10.66 |3.76 }13.25 |16.74
Quercus aliena 8,31 |4.36 2.42 3.53
Quercus serrata 0.62 16.48 6.14 [4.25 0.25
Quercus dentata 1.00 4.75 32.51 17.71 [0.93
Quercus variabilis 2.03 5.06  15.49
Sorbus alnifolia 27.74 |36.75 [25.62 [22.40 [32.69 10.72 139.85 |25.56 [17.79 [22.74
Castanea crenata 15.77 10.47 |0.42 17.96 0.55 [9.66 13.12
Prunus sargentii 18.17
Rhus trichocarpa 0.86  [4.83 12,98 11.45 {3.20 2.25 1.04
Corylus hetrophylla 1.73 8.11 6.74
Lindera obtusiloba 0.62 4,47 |3.39 0.95 10.55
Rhod. mucronulatum 9.59 (10.98 |7.16 13.05 |1.91 7.69 [3.86 [16.99
Smilax sieboldii 0.28 [1.37 0.73 ]0.51 0.23
Symplocos chinensis 1.67 |0.62 |6.56 1.96 :
Viburnum wrightii 5.38 0.77 7.85
Others 1.35 0.52 1.21 1.66 0.36 .12 [2.26
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Table 4, I V. of major tree species by the
strata at Mt, Rabong

Species C U S M

Pinus densiflora 4.04 3.26 3.11

Pinus rigida 43,13 |5.77 23.32

Juniperus rigida 1.19 2.75 1.47 1.75
Quercus mongolica | 17.70 [10.29 15.02 13.05
Quercus aliena 1.01 2.21 3.73 1.86
Quercus serrata 4.48 0.37 2.46 2.7
Quercus dentata 2.75 1.20 2.62 5.69
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Quercus variabilis _| .52 1.26 Table 7. L.V, of major tree species by the
Sorbus alnifolia 1.71 [52.89 116.22 [26.19 strata at Mt, Chonggae
Castanea crenata 9.23 2.03 3.03 5.80
Prunus sargentii 220 |LT1 0.89 1.82 Species C U S M
Rhus trichocarpa 3.41 3.15 1.66 Pinus densiflora 10.48 |5.08 6.38
Corylus hetrophylla 2.78 4,39 1.66 Pinus rigida 31.35 |2.73 0.27 16.59
Lindera obtusiloba 155  |2.89  |1.00 Juniperus rigida 0.50 (116 ]0.48
Rhod. mucronulatum| . 2.96 36.83  |7.12 Quercus mongolica |3.24 828 |4.04 5.05
Smilax sieboldii 1.87 0.31 Quercus aliena 1.57 10.72  |15.98 |7.36
Symplocos chinensis 6.48 1.08 Quercus serrata 2.43 2.72 7.84 3.43
Viburnum wrightii 0.34 6.76 1.40 Quercus acutissima {4.00 2.50 4,67 3.61
Other Quercus dentata 2.65 3.58 1.32
Quercus variabilis |4.39 0.86 2.48

C: Canopy U: Understory S: Shrub M: Mean
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Sorbus alnifolia 10.78 [55.91 {34.45 |29.77
Castanea crenata |17.17 [4.80 9.30 11.74

Alnus hirsuta 7.13 1.21 3.77
Alnus japonica 4.7 0.40 2.42
Robinia pseudo-acacia | 2,76 0.30 1.1 1.67
Lindera obtusiloba 1.14 0.19
Rhod mucronulatum 1.46 4.85 1.29
Lespedeza bicolor 0.35 2.77 0.58
Symplocos chinensis 2.93 0.49
Smilsx china 2.16 0.36
Others

C: Canopy U: Understory S: Shrub M: Mean

Table 6. General Descriptions of the each survey plots at Mt. Chunggae

Plot Number

4 5 6 7 8 9 10

Items

1 2 3
Altitude (m) 75 85 95
Aspect ) WN WN SW
Slope ) 10 7 2
Height of tree layer (m) 12 8 10
Mean DBH of tree layer(cm) 17 14 12
Coverage of tree layer(%) 85 90 90
Height of subtree layer (m) 5 5 4
Mean DBH of subtree layer(cm) 6 6 5
Coverage of subtree layer (%) 75 55 40
Height of shrub layer(m) 1.0 1.0 1.5
Coverage of shrub layer(%) 15 25 55

Number of woody species 11 10 10

80 90 85 90 90 85 100
SW "SS WW WS NW NE NE
6 5 12 1 2 5 3
10 1 15 9 8 10 15
12 15 18 14 14 14 14
70 70 90 90 70 90 85
5 6 5 5 6 7 6
6 6 6 6 7 8 7
65 75 45 75 80 40 60
1.5 L5 1.0 1.0 1.0 1.0 1.5
60 45 15 20 30 15 30
12 16 12 10 11 7 8
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Table 6, Importance values of major tree species in each survey plots

at Mt, Chonggae

Plot Number 1 2 3 4 5 6 7 ) 9 10

Pinus densiflora 1.66 13.22 112,55 19.23 2.64 3.4 8.30 12.93

Pinus rigida 35.19 [40.12 |31.49 |21.58 |5.01 4,81 23.19 4.50

Juniperus rigida 0.61 0.44 1.89 1.87

@uercus mongolica 6.72 0,70 1.84 6.60 0.51 34,16

Quercus aliena 10.16 14.89 3.22 9.97 0.70 26.07 12.24 6.30

Quercus serrata 8.75 2.31 13,13 |5.53 4.53

Quercus acutissima 12.88 0.61 4.63 0.49 17.51

Quercus dentata 3.57 0.70 0.57 1.01 4.36 2.99

Quercus variabilis 2.04 9.63 13.17

Sorbus alnifolia 17.04 [32.39 3145 [32.40 |24.84 [19.28 |50.00 [22.80 |26.88 |40.62

Castanea crenata 7.05 3.86 5.38 13.97 |3.48 16.81 |10.01 |13.59 113.73 129.47

Alnus hirsuta 3.78 ’ 29.21 4.67

Alnus japonica 21 6.08 5.81 2.31 7.32

Robinia pseudo-acacia 0.31 14,80 1.54

Lindera obtusiloba 1.33 0.56

Rhod mucronulatum 5.86 1.73 0.52 147 3.35

Lespedeza bicolor 0.82 1.35 2.16 147

Symplocos chinensis 0.68 0.68 3.52

Smilsx china 1.23 0.59

Others 0.56 0.30 1.07 0.92 0.56 0.86
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Table 8. General Descriptions of the each survey plots at Mt. Joungnung

Items Plot Number

1 2 3 4 5 6 7 8 9 10
Altitude (m) 130 100 100 135 145 120 120 130 130 120
Aspect SE EE SW SS EN NN SS SW NE NE
Slope () 15 20 20 13 5 5 8 10 7 10
Height of tree layer(m) 10 15 16 10 8 16 9 15 12 15
Mean DBH of tree layer(cm) 11 17 17 16 12 16 12 14 15 14
Coverage of tree layer (%) 90 70 70 60 90 90 90 70 85 85
Height of subtree layer (m) 7 6 5 5 6 7 7 5 5 5
Mean DBH of subtree layer{cm) 8.0 7.0 6.0 6.0 7.0 8.0 8.0 6.0 6.0 6.0
Coverage of subtree layer(%) 90 90 90 60 90 50 90 70 85 85
Height of shrub layer(m) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.0
Coverage of shrub layer (%) 10 10 10 25 10 30 50 20 50 10
Number of woody species 10 7 6 9 7 6 13 7 13 1
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Table 9, Importance values of major tree species in each survey plots at Mt, Jungnung

Plot Number 1 2 3 4 5 6 7 8 9 10

Pinus rigida 19.52 24.67 |3.26  |16.63

Quercus mongolica 1.00 6.16 6.69 7.74

Ruercus aliena 0.91 14.66 2.89 |0.66 510 2,97 1.09

Quercus serrata 1.29 [25.06 13.80 17.80 |13.61 [3.30 [12.04 |[1.27 11.43 0.62

Quercus acutissima 14.61 |26.94 |[18.36

Sorbus alnifolia 27.22 134.40 |27.98 [24.20 [30.27 [29.72 22,12 |57.70 |31.23 [42.85

Robinia pseudoacacia 54.01 130.18 [59.06 |39.74 |23.01 [59.01 |7.22 5.20 2.70 317.37

Alnus japonica 0.65 1.63 18.46 {9.67

Corylus hetrophylla 4.02 3.59 1.50 0.22

Symplocos chinensis 2.73 2.10 1.25

Stephanandra incisa 2.43 3.09

Rhod. mucronulatum 6.25 0.56 3.19

Lespedeza bicolor 1.21 3.31 0.44 0.83

Rosa multiflora 0.53 2.75 6.16

Smilax china 1.61 1.63 0.86 0.54 10.98 [0.36

Others 7.90 1.35 4,05  |7.01
Importance Value) & JeA ZAo| Table- Table 10, L V. of major tree species by the
9 ot} strata at Mt, Jungnung
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AR, waAAgUREESe] 3 ojed =z Quercus acutigsima 11.98 5.99
gt o7lolA 2 UEE Bk Al Sorbus alnifolia 3.78 76.42 3242 |32.T7

: == = Robinia pseudoacacia |54.58  16.13 10.15 [3L.75
AFe 33| vjofshy @EeS € AEZA Alnus japonica 591 |13l 3.04
o AL dds A (wEEAAY 34 Corylus hetrophylla 560 10.93
1%, ¥2FAN] $AA 33%)dent gx  Somwls dinsh Y
AR E Bolbrrt EAHE QTR A R, muronaltar 04 |53 |L00
Z Aoz v, R} Fo $HFTY Lespedeza bicolor 3.47 _ [0.58
FHBEME B B Ay T es A2 oF Rosa multiflora 566 [0.94
20~250 FE, otAlohtFe & 25~30d Smlax chiog 3% 08
ers

AE2 Jehgn 28439 oMol R ¢
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Table 11 Growth characteristics of good
specimen trees of Sorbus alnifolia

Kinds DBH Root  Tree  Crown Branching Tree
of tree -collar height width height ages

tm  (m  (w (m) m
St 5.0 7130 150 120 31 130
32 210 3.0 8.0 6.0 2.4 60
S3-1 470 620 120 100 3.3 110
S3-2 190 260 100 4.5 31 48
83-3 170 2.5 10,0 45 31 45
S$4-1 3.0 460 125 8.0 2.8 80
$4-2 215 265 110 45 3.2 50
S5-1 240 283 1.5 45 2.5 53
S5-2 K85 320 120 6.0 3.3 51
S5-3 423 416 130 7.0 2.1 85

Fig. 2. Tree shape of good specimen trees of
Sorbus alnifolia

Table 12, Leaf characteristics of Sorbus alnifolia

Ma 1070 B35 A4 548 24}
I ALY g B 8
S92 Tablell oA
AslaSo] A JI=
fEez & + Us =
ZAE A,

¥
m
5

2.2 49 B4

5704 1078 By S8 def FH)
EXE A AL Tablel?2 9 Zth $¥
94, g9 22 HAHE53 (acuminate)
o FAE dA (acute) Foln Lo 7HAAlElE
2% ¥FYE%(doubly serrate)2 AX7} A
atqitt, Hd F=o| 6.2cm, BAIFC] 7. 5cm,
FEAT7E 0.82 g4le] 1 g oz A4
ol 1.69em= UEIGTE T2ln ©hEel M2
=@Hes KBS #3493 132(Y) 2 Yei
3 GF AEVE 108204 11959 2H
k3097t ©Fol A&HE AoZ Uehyt)

8 oft

e )

2.3. BHiE ¥l

5% 107 ey S5 2o E4¢
ZAFG A2 Tableld # Zv}, #Ho £9 2

£ 1.8cmZ e Holm Y FE 5%,
T BFe BT 16,202 @ P Zo|

ol & AL ¢ F Uk Bujure A

& ZAMG A3 73z s)3kste
A Nststed T2 st
Abgh A3 59 19740 A

e,
R

Leaf Leaf Leaf Leaf Leaf Length of Leaf Petiole
shape apice base margin width leaf blade index length
shape shape shape (cm) (A) (cm) (B) (A/B) {cm)
Ovate Acuminate Acute Doubly Serrate 6.21 7.45 0.80 1.69
Table 13, Flower characteristics of Sorbus alnifolia
Width No of No of No of No of Length of
of flower petals flowers per stamens anthers cluster
(cm) cluster (cm)
1.8 5 16.2 2 18.9 5.1
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Table 14, Blooming characteristics of Sorbus

alnifolia
. Full Blooming
Fowerng - anthesis  blooming | gy, period
abit date shedding (Days)
Indefinite ~ May. 1 May.9 May. 14 14

inflorescence

Fig. 3. Flower characteristics of Sorbus
alnifolia
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Fig. 4. Fruit characteristics of Sorbus alnifolia Felust AdrEoE £, 4, dvlsd #%
A7 EE WFad, g, AR S A
Table 16, Fruit characteristics of Sorbus alnifolia
Fruit color  Fruit diameter  Fruit height Fruit index Length of Length of No. of fruits
{cm) (A) {cm) (B) (A/B) pedicel (cm) cluster(cm)  in cluster(ea)

Red 0.93 1.03 0.91 3.66 5.40 8.40
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