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Development of Ecological Restoration Model
Consider Analysis on the Vegetation Structure of
Burned Area’
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ABSTRACT

This study has analyzed the vegetation structure to suggest a vegetation ecological restoration
model by using the case of the afforestation for erosion control area with Pinus koraiensis and
Betula platyphylla, etc., on the hills of the Young-in mountains after its great fire in 2000. Of the
area having a dimension of 1,152,404.3m’ selected as a survey site for the existing vegetation, the
forest fire area accounted for 69.2% among which, brushwoods accounted the most for 24.67%. As
a result of analysis of the 27 surveyed unit plots[unit dimension: 100m']set up in consideration
of the existing vegetation pattern and damaged state from the forest fire, the surveyed area was
classified into 10 communities. Shrub layer's vegetation was found to be dominant in forest fire
areas and the surveyed sites were classified into 5 plant communities, i.e. P. koraiensis
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community, Quercus variabiliscommunity, P. thunbergii community, ¢). serrata community, B,
platyphylla community in forest fire areas, while non-forest fire areas were classified into 5 plant
communities, such as P. densiflora community, @. acutissima community, . serrata community,
Q. mongolica-Q. serrata community, B. platyphylia community. Species diversity of forest fire
areas was 0.3679~0.5907 and that of non-forest fire areas was 0.5728 ~ 0.8865. In addition, the
number of the species in the forest fire areas was 5~ 8 and that of non-forest areas was 8~ 12 ;
however, the population of forest fire areas(156 ~ 456) was higher than that of non-forest fire
areas(61~227). In the analysis of growth density per layer[of 100m’], there appeared 1~8 trees
of @. mongolica and 3~5 trees of @, serratain the upper layer species; 2~4 trees of §. serrata and
one tree of ¢. mongolicain the canopy layer. As for the characteristics of soil, acidity of forest fire
areas was pH 5.45 and that of non-forest fire was pH 5.25.By setting up the middle D.B.H range
of @. mongolica-Q. serrata community as the vegetation restoration model, planting species,
planting density and planting models are suggested

KEY WORDS : SUCCESSION, SOIL pH, SPECIES DIVERSITY, PLANTING DENSITY
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Table 1. General description of the physical features and vegetation of the surveyed plots

Burned area
Community P. koraiensis o P thunbergii Q.  B. platyphylla var. japonica
(Planted) Q. variabilis (Planted)  serrata (Planted)
Plot number 1 2 3 4 5 6 13 20 24 25
Aspect N30W N45W N8OW N45W N86W  N70W N75W  S80E  N30W  N35W
Slope(°) 34 30 20 20 28 22 13 26 35 30
Height(m) : 4 - 35 - - - ; -
Canopy = Mean DBH(cm) - - 4 - 3 - - - - -
Cover(%) - - 40 - 30 - -
Height(m) : 2 : 2 : 20 3 2 2 >
Subcanopy Mean DBH(cm) - 2 - 2 - 2 3 2 2 2
Cover(%) - 10 - 10 - 30 20 10 10 10
Shrub Height(m) 1.0 1.0 1.0 1.0 0.5 1.5 1.0 0.5 0.5 0.5
Cover(%) 80 9 8 80 70 80 40 20 20 20
Herb Height(m) 0.5 1.0 0.5 0.5 0.3 1.0 0.5 1.0 1.0 1.0
Cover(%) 30 30 30 40 40 40 5 50 50 50

Table 1. (Continued)

Non-burned area

: . B.
Community P. densiflora Q. acutissima Q_-Qfm;;l’%l;lga se;g.a ta plalf)'/phyl{a
var. japonica
Plot number 7~8 14~15 27 9~10 11~1222~23 26 17 21 16 18~19
Aspect S86W S35W S40W S30W S45W NS5S0E S35W N45W NSOE  N45W S10W
Slope(°) 24 7 15 18 16 22 15 17 22 17 26
Height(m) 9 17 13 14 15 15 15 13 15 13 13
Canopy  Mean DBH(cm) 18 27 15 20 17 20 15 15 20 15 14
Cover(%) 70 60 70 80 70 70 75 80 70 80 70
Height(m) 4 4 - - 3 6 10 7 6 7 6
Subcanopy Mean DBH(cm) 3 4 - - 3 6 17 5 6 5 4
Cover(%) 20 20 - - 20 10 40 15 10 15 15
Shrub Height(m) 2.0 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Cover(%) 30 20 40 70 40 20 3.0 20 20 20 50
Herb Height(m) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cover(%) - 10 5 10 5 5 5 5 5 5 5 5
2. MENMTZ BY B33 ohiB 3ol el pEEoz F4H Ao

o] 24.67%(248,354.8m)0|Qit}, 019 Q. HEA)AY

HEARTE E4L A7AA AdA e A, 4 FRBORE AAUR(8.79%), £UHF(9.88%), 27]

AEGRE, AN 58 u%‘%*ffM FE A 54 ThALHR(6.20%) Solglon 4 QL}E—E A A o,

A"+ 71271 Aei(z$ 5, 2005). AFRAA] AR} 87|gAYRL ShAH AR A gE
EEAN 1 Uy g Hl 2 Table 29} 21 & 202 BEsgr)

EAMHYE EUSKY A2 Figure 20]T, BEE AU YR, FUYR, 5

ARSI Qle) Ao] T A £ 1,152,404 30 UE w7hiR Fo| BUEEI} ol 5o Maye R
€ APWUAR Aste] ARANTRE RS pAstEA YR IR, 28, AR KD, B
o 24T AEEE Edo] wolgls AUe  gum So) 29E Aeoldlth Felar Mg o

797,501,5m(69.20)%019000] 0|5 AR A A A9 SARS Ak, AR S AZUReL £



404 214

S st2slA e ska 2] 21(5) 2007

Table 2. The distribution ratio of actual
vegetation types

Type Area Ratio

() (%)
1. Pinus densiflora 113,808.5 9.88
2. P. densiflora o 173.4 0.02

-Quercus acutissima

3. P. densiflora-Q. serrata 2,328.6 0.20
4. Q. mongolica 101,284.1 8.79
5. Q. mongolica-Q. acutissima 26,545.0 2.30
° -QIéorZ;;l’;go]l;geaudo—acacia 15,084.8 131
7. Q. mongolica-Q. serrata 6,985.8 0.61
8. Q. acutissima 189,196.1 16.42
9. Q. acutissima-Q. mongolica 11,825.8 1.03
10. Q. acutissima-P. densiflora 1,858.0 0.16
11. Q. acutissima-Q. serrata 3,261.6 0.28
12. Q. serrata 4,370.0 0.38
13. Q. Spp. 31,921.8 2.77

14. Betula platyphylla
var. japonica
15. P. rigida

19,635.8 1.70
71,427.8 6.20

16. P. rigida-P. densiflora 1,151.2 0.10
17. Castanea crenata 91,3973 7.93
18. C. crenata-Q. acutissima 5,719.6 0.50
19. Robinia pseudo-acacia 8,871.5 0.77

13,263.7 1.15
284,354.8  24.67
11,489.7 1.32

20. Populus x albaglandulosa
21. Shrub(fired area)
22. Glassland

23. Phragmites communis 2,373.5 0.21

24, Salix koreensis 6,392.3 0.55

25. Farm 118,638.2 10.29

26. Urban area 9,045.4 0.78

Total 1,152,404.3 100.00
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Table 4. Importance percentage(I.P.) of ten-communities

Fired area
Community Pinus korézéf:la;is(Planted) Quercus variabilis Comm. P. thunéeorﬂPlanted)
Species a b . c d a b c d a b .c d
C 8} S M C U S M C U S M
Pinus koraiensis - 77.3 06 516 - - - - - - - -
P. rigida - 2.0 0.3 1.4 3.2 - - 1.6 - - - -
P. thunbergii - - - - - - - - - 886 29 600
Platycarya strobilacea - - 0.9 0.3 - - - - - - - -
Betula platyphylla var. japonica - - - - - - 04 0.1 - - - -
Corylus sieboldiana - - - - - - 04 0.1 - - - -
Quercus variabilis - 6.9 4.5 6.1 948 510 63 654 - 114 84.0 35.6
Q. dentata - 9.7 9.3 9.6 - 135 142 69 - - - -
Q. aliena - - - - 21 145 56 68 - - - -
Q. mongolica - 2.5 34 2.8 - 17.5 173 8.7 - - - -
Q. serrata - - 37.0 123 - 36 140 35 - - 59 20
Rubus crataegifolius - - 1.6 0.5 - - - - - - - -
Albizzia julibrissin - - 13 0.4 - - - - - - - -
Lespedeza cyrtobotrya - 1.7 1.4 1.6 - - 15.8 2.6 - - 36 12
Pueraria thunbergiana - - 4.5 1.5 - - 2.0 0.3 - - - -
Rhus chinensis - - 0.8 0.3 - - - - - - - -
Rhododendron mucronulatum - - 30.0 100 - - 207 34 - - 36 12
Smilax china - - 4.4 1.5 - - 3.5 0.6 - - - -

* a: Canopy layer importance percentage, b: Subcanopy layer

percentage, d: Mean importance percentage

importance percentage, c¢: Shurb layer importance
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Table 4. (Continued)
\ Fired area Non-fired area

Community Quercus serrata _Betu{a platyphylla var. Pinus densiflora Comm.

Species Comm. Japonica(Planted) Comm.
¢ v M v M oo s M

Pinus rigida 9.9 - 1.7 78 - - - - - - - -
P. densiflora - - - - - - 49 1.6 953 402 - 61.0
Betula platyphylla var. japonica - - - - - 93.8 74 650 - 4.1 - 1.4
Alnus hirsuta - - - - - - - - - - 0.3 0.1
Corylus heterophylla - - - - - - 1.7 0.6 - - - -
C. sieboldiana - - - - - - - 0.6 0.1
Castanea crenata - - - - - 6.2 - 4.1 - - - -
Quercus acutissima - - - - - - 1.2 04 - 25.1 52 9.2
Q. variabilis - - - - - - 2.0 0.7 - 38 25 1.7
Q. dentata - - - - - - 243 8.1 - - 7.0 1.2
Q. aliena - - - - - - - - - - 47 0.8
Q. mongolica 353 - - 26.5 - - 33 1.1 47 115 59 7.2
Q. serrata 549 - 410 514 - - 3.1 1.0 - 27 40 1.6
Cocculus triobus - - - - - - 0.3 0.1 - - - -
Lindera obtusiloba - - - - - - 1.6 0.5 - - - -
Rubus crataegifolius - - - - - - 19.1 6.4 - - 8.9 1.5
R. parvifolius - - - - - - - - - - 30 0S5
Rosa multiflora - - - - - - - - - - 21 0.4
Prunus sargentii - - - - - - - - - 2.1 - 0.7
Albizzia julibrissin - - - - - - 0.2 0.1 - - - -
Lespedeza maximowiczii - - 205 51 - - - - - - - -
L. cyrtobotrya - - - - - - 5.8 1.9 - - 1.6 0.3
Pueraria thunbergiana - - - - - - 8.0 27 - - 1.0 02
Zanthoxylum schinifolium - - - - - - 1.0 0.3 - - 128 2.1
Ailanthus altissima - - 26.1 6.5 - - - - - 4.1 - 1.4
Rhus chinensis - - - - - - - - - 21 04 0.8
R. trichocarpa - - - - - - - - - 24 - 0.8
Celastrus orbiculatus - - - - - - 0.8 0.3 - - - -
Ampelopsis heterophylla - - - - - - 0.3 0.1 - - - -
Rhododendron mucronulatum - - 2.1 0.5 - - 12.8 43 - - 220 37
Symplocos chinensis for. pilosa - - - - - - - - - - 0.7 0.1
Styrax japonica - - - - - - - - - 19 33 1.2
Callicarpa japonica - - - - - - - - - - 0.7 0.1
Weigela subsessilis - - - - - - - - - - 1.0 02
Lonicera japonica - - - - - - - - - - 30 05
Cocculus triobus - - - - - - - - - - 1.5 0.3
Smilax china - - 87 22 - - 2.2 0.7 - - 2.3 0.4
Liriodendron tulipifera - - - - - - - - - - 5.7 1.0

* a: Canopy layer importance percentage, b: Subcanopy layer importance percentage, c: Shurb layer importance
percentage, d: Mean importance percentage
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Table 4. (Continued)

Non-fired area

Community Quercus acutissima 0. mongolica 0. serrata Comm. Betula platyphylla var.
Species Comm. -0. serrata Comm. Jjaponica Comm.
¢ uvs M o M s M ¢t M
Pinus rigida 23 33 - 23 - 55 - 18 - - - - - - - -
P. densiflora 27 481 02 174 - - - - - - - - - - - -
Taxodium distichum - - 19 03 - - - - - - - - - - - -
Juniperus rigida - - 04 01 - - - - - - - - - - - -
Betula. plat)fphylla . B . . . _ . _ . . - . 579 75 - 315
vat. japonica
Corylus heterophylla - - 79 13 - - - - - - - - - - - -
C. sieboldiana - - 04 01 - - - - - - - - - - - -
Castanea crenata - - 47 08 - - - - - - - - - - - -
Quercus acutissima 902 222 24 529 - - - - 146 - - 713 - - - -
Q. variabilis - 13 - 04 - - - - - - - - - - - -
Q. dentata - 13 221 41 - 52 - 18 - 333 - 111 - 111 - 37
Q. aliena - 55 71 30 - 93 42 38 - - 31 05 315684 795 518
Q. mongolica 48 119 23 6.7 881 - - 441 17.2 232 247 205 - - - -
Q. serrata - - 34 06 119643235 313 682436 80 500 35 - - 17
Zelkova serrata - - - - - 43 19 17 - - - - 71 - - 36
Cocculus triobus - - 01 0.1 - - - - - - - - - - 1.1 02
Lindera obtusiloba - 35 73 24 - 114 385 102 - - 173 29 - - - -
Sp‘iraeq Prunifolia for. o ) o ) ) - 33 06
simplici-flora
Rosa multiflora - - 19 03 - - - - - - - - - - 42 07
Prunus sargentii - - 02 00 - - - - - - - - - - - -
Albizzia julibrissin - 14 - 05 - - - - - - - - - 130 - 43
Lespedeza maximowiczii - - 57 10 - - - - - - - - - - - -
L. cyrtobotrya - - 67 1.1 - - - - - - - - - - 70 12
Pueraria thunbergiana - - 22 04 - - - - - - - - - - - -
Indigofera kirilowii - - 15 03 - - - - - - - - - - - -
s - - 70 12 - - 19 03 - - 17329 - - - -
Celastrus orbiculatus - - - - - - - - - - - - - - 12 02
Parthenocissus
tricuspidata - - 0200 -7 ) T ) ) ) ) )
Elaeagnus umbellata - - 06 0.1 - - - - - - - - - - - -
Rhododendron - - 69 12 - - 55 09 - - 29649 - - - -
mucronulatum
Diospyros lotus - - 06 0.1 - - - - - - - - - - - -
Symplogos chinensis ) ) ) ) ) - 30 05 ) ) ) ) ) ) ) )
for. pilosa
Styrax japonica - 1.7 09 07 - - 217 36 - - - - - - - -
Callicarpa japonica - - 02 00 - - - - - - - - - - - -
Lonicera japonica - - 18 03 - - - - - - - - - - - -
Smilax china - - 30 05 - - - - - - - - - - 36 06

* a: Canopy layer importance percentage, b: Subcanopy layer importance percentage, ¢: Shurb layer importance
percentage, d: Mean importance percentage
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Legend 1. Pinus koraiensis, 2. Quercus Legend 1. Quercus variabilis, 2. Q. mongolica

variabilis, 3. Q. mongolica,
4. Lespedeza cyrtobotrva

Betula platyphylla var. japonica Comm.(Plot 20)
1Om

Quercus mongolica-Q. serrata Comm.(Plot 17)

PH(70%)
Re(30%)

Qd(B8O%)
Qa20%

Qs{90%)
Rc{10%)

Legend 1. Betula platyphylla var. japonica,
2. Castanea crenata

e &

Om

Legend 1. Quercus mongolica, 2. Q. serrata,
3. Q. dliena, 4. Q. dentata,

5. Zelkova serrata, 6. Pinus rigida
’/

Figure 3. Crown projection of major community

* Qm: Q. mongolica, Qv: Q. variabilis, Qs: Q. serrata, Qd: Q. dentata, Qospp: Q. spp., Rm: Rhododendron
mucronulatum, Re: Rubus crataegifolius, Pt Pueraria thunbergiana,
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Table 5. The diversity index of Shannon of ten-communities (Unit: 100n)

Division Community H'(shannon) J(evenness)  D(dominance) H'max
P. koraiensis(Planted) 0.4869 0.5762 0.4238 0.8451
Fired Q. variabilis 0.8003 0.8862 0.1138 0.9031
P. thunbergii(Planted) 0.3679 0.5263 0.4737 0.6990
a0 serrata 0.5490 0.6496 0.3504 0.8451
B. platyphyila var. japonica(Planted) 0.5907 0.8451 0.1549 0.6990
Q. acutissima 0.7518 0.7518 0.2482 1.0000
Non- P. densiflora Comm 0.8865 0.8215 0.1785 1.0792
Q. serrata 0.7640 0.8460 0.1540 0.9031

fired area .
Q. mongolica-Q. serrata 0.7673 0.8497 0.1503 0.9031
B. platyphylla var. japonica 0.5728 0.6003 0.3997 0.9542

99 A9 HNE Anne BESLS A4 uR
(LP. 90.2%)7k SRS oFWEZFL 2UER(LP.
48.1%), AHIYURLP. 22.2%), AZFE(IP,
11,9%) §o] 74 FAFo|qth BRI R
(1P, 22,1%)9) FRYNEA ottt A2UR-S2
BEee o/ A7 2P RBFS APLE
(LP. 88,1%)% HURAP. 1L.9%)2 FHHAL

107 #2hd 99jd A 100m'E 71202 Fride
A55 43I HH(Table 5). AHEA 9] 57| F22
ZFOYER47}0,.3679~0.59070]%1 3 0| F T&T
2Ho] 0.36792 7H3 Wekth, o] ¢Rte] v E2H
o U= AAF BAHLz AEIFE gt T #4
o] E7s7| fiEos el vjikER o
57 2=he) FUYE A5 0.5728~0.88652 Ata

] oW ES-E EFIF(LP. 64.3%), BEEL2 W7}
V(L P, 38.5%)9F EHUE(.P. 23.5%)7F 8 &
AFoldHFigure 3). SR 1)) A7}
ZFE Y w5 Z ofnEZo|A SFFRIT Ao
HA 68,2%, 43,6%% 27t LA ATE AREL
g2 A AR AFHE SH02 YA BEsY
on EZL AU P, 57.9%)7F $A3t At
ol BEy J|EZqe ZHUEIL AgLdz
68.4%, 79 5% %2 SAZo|Yt},

AYET}; =4t

4) B Y A

107 2= F4 9 AA+F E4617] A8 Fa
ZARE s g WA 100m'E 7|E0 R &
HchTable 6), FHHAE 1A 2T+ AHEAY
o] 5~8%, HAHEAHo] 8~12F0|tt. 4AHEA|Ho]
HAME A H Tt $47F Wrks A(HstEe} A,
1996)¢} vl 3| & o zo|7}k Ugich. GeHAE &8
MApE AHBXHo] 156~ 465704, HAHER]Ho]

3) BCiY= 61~227704| 2 AHE x| o] HlAHER Kt BA8] &

Table 6. The number of species and individual of ten-communities (Unit: 100m?)

No. of individual

- . No. of
Division Community c w g Total species
Pinus koraiensis(Planted) - 21 444 465 7
Quercus variabilis 19 11 180 210 8
Fired area P. thunbergii(Planted) - 15 404 419 5
Q. serrata 12 - 144 156 7
Betula platyphylla var. japonica(Planted) - - 452 452 5
Q. acutissima 3 2 84 89 10
P. densiflora Comm 6 5 216 227 12
ﬁrgioz-rea Q. serrata 8 5 80 93 8
Q. mongolica-Q. serrata 11 10 40 61 8
B. etula platyphylla var. japonica 7 22 112 141 9

* a: Canopy layer, b: Subcanopy layer, c: Shurb layer



A QTR BAL BT Auue me 411
A UerET), ol AR 18] LEET o2 2o| B ATAY 2420 AR -S3hRge
g fEslol BEAMe] £oUH BFo] FARA  (FAB)S LES 1.5~4.0m(2,0m), o}2EE 0.5

7l jgeg duEng

4, MSYUE HN

AFWYAY AR TSR de] HolAge nelst
of FUFEF7 $3Ud YEggs2goz BYsy)
Aol FUERLge Aeus 9 227 g e
SHEE A3k (Table 7). AZUR-Z3ps
THE FF BYndo) F47153 U 2 AR 74
2 2257 93 FA ATl vt 3425 oA E
22 FEST AZYRE-E2RUYT A (EHE) 9
A9 DEZOIA AU 82, SHUE 357} 29
StHoH ol EZoNE SAFE(4F)9L B
2F) Foldd, AZdyF-2dURIe (g3 E8)e
AZUR7L REZ A 437 Sdslg oy ofmEa
AAE FHUR} 4% F8sho] UZLE- S35
TASTHEYG S AEY Ut Wolt 2
T AEFT ol EZo A FHUE Wy} =

o},

30 ¢

Table 7. The rearing density of major species of major communities

Nz E-E Rk
50~

L ERUREES 1ES 15~

3.5m(2.2m), otWEZE 0,.5~3 5m(2.0m)E Ve
=3
5. EYEY

Table 82 AHEX| 93} v)ALE 2 o] Eoko|3}s}7]
Sde 2T AR AREA Ao 12704, A EA Y
o 8725 dAste] BASHAT EFALE(pH) 9] H
& AbERYo] WF 54510 247 wlAEA] Y
5.256%0 38R0} tha A YEHRdTE ol AR o]
HAREA T BTt WA Yehdoe 97
o] 5, 2000; Beaton, 1959; Tarrant, 1956)%F
Tk bl 7k Ateh,

A7IHEE(EC)E AHER H(0,02~0,13dS/m) 1}
BlAFE 2] 94(0.02~0.12dS/m) 8] ZFo]7} glglon &
NNESFE AHEA]Y 0.46~2,73%, HAMEA S 0,82

(unit: no. of individual/100 m)

\ Community Quercus mongolica- Q. mongolica- 0. serrata
Q. serrata(middle DBH) Q. serrata(large DBH)
Division c v’ s° c U’ s c U° s°
Qercus mongolica 8 - - 4 - - 1 1 36
. . Q. serrata 3 4 12 - 4 - 5 2 4
Major species 0 aliena - > 3 - . N - - .
Others - 3 20 - 1 96 1 1 52
The shortest distance between 1.5~4.0 0.5~3.0 2.0~7.0 5.0~7.0 1.5~3.5 0.5~3.0
plants(m) (2.0) 2.2) (5.0) (6.0) (2.2) (2.0)
* a: Canopy layer, b: Subcanopy layer, c: Shrub layer, ( ): Average value -
Table 8. Soil properties of twenty plots
L EC(1:5) OM. Avail.-P Ca Mg K Na
Division pH(1:5)
(dS/m) (%) (mg/kg) (cmol/kg)
Mean = 5.45£024 0.08£0.02 1.53£0.66 5.66+3.69 0.08+0.03 0.89+0.71 1.0742.13 0.25+0.01
Median 5.38 0.08 1.35 4.02 0.07 0.64 0.40 0.25
Fired area  Mode 5.38 0.07 1.28 - 0.06 - - 0.25
Max 5.98 0.13 2.73 13.20 0.10 2.65 7.73 0.27
Min 5.03 0.07 0.46 1.80 0.04 0.33 0.17 0.22
Mean  5.25£0.38 0.09+0.02 1.46+0.82 6.79+3.45 0.16+0.16 0.57+0.50 0.41+035 0.25+0.01
Non- Median 5.09 0.09 1.22 6.31 0.08 0.37 0.23 0.25
Mode 5.08 0.08 - - 0.08 0.26 0.13 0.23
fired area \py 6.09 0.12 2.94 133 043 1.71 1.04 0.26
Min 5.05 0.05 0.46 3.03 0.04 0.2 0.13 0.23
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Table 9. Target species and no. of individual for restoration community (unit: 100m*)
Community Species name(no. of individual) — Size
Layer Quercus mogolica Comm, (n;g) DBH(cm)
Canopy layer Q. mongolica(8), Q. serrata(3) 9~14 7~15
Subcanopy layer Q. aliena(2), Q. serrata(5), Q. mongolica(2), Lindera obtusiloba(1) 3~7 3.5~7

Rhododendron mucronulatum, Q. mongolica, Q. serrata, Q. aliena,
L. obtusiloba, Smilax sieboldii, Ampelopsis heterophyila, Weigela
Shurb layer subsessilis, Stephanandra incisa, Callicarpa japonica, Lespedeza 0.5~1 -
maximowiczii, Indigofera kirilowii, Corylus sieboldiana, Symplocos
chinensis for. pilosa, Viburnum erosum, Rubus crataegifolius
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