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Vegetation Structure of Pinus densiflora Community for Conservation and Restoration of
Tricholoma matsutake"

- Pine Mushroom Appearance Area in Yangyang-gun, Kangwon-do -
Jeong-Ho Kim’, Song-Hyun Choi’’, Woo Cho®, Chan-Yong Sung5
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ABSTRACT

Korea Expressway Corporation have a plan to make a new highway from East Hongcheon to Yanayang in
Kangwon-do(province). This research was conducted to analyze a vegetation structure of japanese red pine
forest and to prepare conservation and restoration basic information for minimizing the effects on pine
mushroom producing by road construction. Considering the range of effects by road construction, twenty plots
were set up near road construction reserved area, and surveyed. The result analyzed by TWINSPAN, one of the
classification technique, showed that the communities were divided into four groups which are two Pinus
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densiflora community, Pinus densiflora-Quercus variabilis community and Pinus densiflora-Deciduous broad

leaves forest community(IV). Species diversity index of each community ranged from 1.7353+0.0341 to

1.9079+0.2471, and the average number of species was 9.2+2.8, especially 9.6+5.0 at canopy layer in the unit

area(100m’). The number of individuals ranged from 4 to 29 and average 9.55 in the unit area(100m’). The

average RSI(relative space index) was below 35%, the average estimated age of the forest was 38+8.34 years.

The depth of Ag layer of soil was 4~6¢m and the range of soil acidity was pH4.70~5.63(average pH 5.29). Pine

mushroom and Japanes red pine have a close symbiosis relation. Therefore it is needed that minimizing the read

construction which goes through the pine mushroom producing area. If a road goes through a pine mushroom

producing area, restoration measurement is prepared to prevent forest from rapid change such as succession or

vegetation structure.

KEY WORDS: CONSERVATION, VEGETATION DENSITY, RELATIVE SPACE INDEX, SOIL pH
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Figure 1. The location map of the survey plots in site
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Figure 2. General weather conditions during the last ten-year period(2011~2010)
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Table 1. General description of the physical features and vegetation of the surveyed plots

Community [ I m v
Plot number 1~2 3~4 5~6 7~8  9~10 11~13 16 14~15 18 17  19~20
Altitude(m)
Aspect NI1OW SI15E S50W S40W S45W  S20E S20E  S20E S50W  S50W S50W
Slope(°) 35 30 20 25 30 30 30 30 20 20 20
Height(m) 13 16 18 18 14 18 18 23 18 18 18
Canopy  Mean DBH(cm) 20 25 22 20 30 30 30 30 22 22 22
Cover(%) 75 75 75 75 40 70 70 70 75 75 75
Height(m) 6 7 7 6 - 10 10 10 7 7 7
Understory Mean DBH(cm) 5 5 8 5 - 10 10 10 8 8 8
Cover(%) 35 10 30 5 - 30 30 50 30 30 30
Shrub Height(m) 1.0 1.5 1.0 1.0 1.0 1.2 1.2 1.2 1.0 1.0 1.0
Cover(%) 20 40 30 35 30 30 30 30 30 30 30
& 102.36488.99mmo] A3 H) A4 285.5mm(2006 WA= A 9AS FAT = dATKTable 1)

o
W), A5 HE 16.9mm(2004F)0] At 109 7ke] AW

FUZAIZFS 89o] 1488742 7P ©tar 790 121.52

A= 7P A A 2R 2004 2,274.09 %
7 Bekom 2006 1,748.79 % 7H A1 tHFigure 2).
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using twenty plots in survey site
(Cc: Cornus controversa, Qv: Quercus variabilis,
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Rs: Rododendron shclippenbachii)
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Table 2. Importance percentage of woody species by the stratum in each community

Comm. bayer ¢y s M : Layer C U S M
Species Species

Pinus densiflora 88.6 23.0 0.0 52.0 Prunus sargentii 0.8 24 00 12

Quercus variabilis 0.6 31 1.7 1.6 Rhus trichocarpa 0.0 121 54 49

I Q. mongolica 3.7 385 27.1 19.2 Rhododendron mucronulatum 00 00 1.8 03

Q. serrata 0.0 12 98 2.0 R schlippenbachii 0.0 00 276 46

Sorbus alnifolia 1.2 00 04 0.1 Fraxinus rhynchophylla 00 20 1.6 09

P. densiflora 89.7 122 0.0 489 [Indigofera kirilowii 00 00 49 08

Salix hallaisanensis 0.0 22 0.0 0.7 Zanthoxylum piperitum 00 00 20 03

Q. variabilis 62 189 12 9.6 R. chinensis 00 76 1.8 28

I Q. mongolica 4.0 48.0 8.0 194 R. trichocarpa 00 39 00 13

Lindera obtusiloba 0.0 25 29 13  Acer pseudo-sieboldianum 00 00 75 13

P. sargentii 0.0 23 0.0 08 Actinidia arguta 0.0 00 141 23

Lespedeza maximowiczii 0.0 00 3.5 06 R schlippenbachii 0.0 00 104 17

L. cyrtobotrya 0.0 00 18.8 3.1 F. rhynchophylla 00 00 88 15

P. densiflora 553 56 45 302 L. cyrtobotrya 0.0 00 167 2.8

Carpinus laxiflora 0.0 39 45 20 [ kirilowii 0.0 00 135 23

m Q. variabilis 369 339 0.0 298 R. schlippenbachii 0.0 00 187 3.1

Q. mongolica 7.8 50.8 2.8 21.3 Strax obassia 0.0 1.9 00 0.6

L. obtusiloba 0.0 40 104 3.1 F. rhynchophylla 00 00 55 09

R. crataegifolius 0.0 00 63 1.0 Boehmeria spicafa 00 00 113 19

P. densiflora 555 17.0 3.4 341 L kirilowii 00 00 19 03

Betula davurica 132 122 2.0 11.0 R. chinensis 00 53 00 138

Q. variabilis 112 0.0 0.0 5.6  Parthenocissus tricuspidata 00 00 58 1.0

v Q. mongolica 49 237 2.0 10.7 Cornus controversa 152 6.8 0.0 10.0

Morus bombycis 00 60 00 20 R mucronulatum 00 00 20 03

L. obtusiloba 0.0 19.0 16.6 9.1 F. rhynchophylla 0.0 34 149 36

Stephanandra incisa 00 00 49 08 Weigela subsessilis 00 00 21 03

Lespedeza maximowiczii 00 00 44 0.7 Aristolochia manshuriensis 0.0 00 377 63

*C: Importance percentage in Canopy layer U: Importance percentage in Understory layer, S: Importance percentage in Shurb
layer, M: Mean importance percentage
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o] FANETF L VUL 1.8595i0.2768§ ogo o
2 o g 18 1.7764£0.2117, o5 M1 1.7353+ 3 T % 7HZ“T
0.0341 59| &o|tt &3] e [olAE E2/pE45 9 °d?~tﬂ 2ol Ardet 207 ZAHE O o =2 oA
Table 3. Various diversity indices analysis in four communities (Unit: 100 )
Community H'(Shannon) Simpson' P.LE' J'(evenness) D'(dominance) H'max

I 1.7764+0.2117 4.5039 0.7780 0.7223 0.2777 2.4849

I 1.9079+0.2471 6.7808 0.8525 0.8799 0.1201 2.3026

1T 1.7353+0.0341 5.0799 0.8031 0.9035 0.0965 1.9459

v 1.85954+0.2768 9.0631 0.8897 0.9081 0.0919 2.3979

'P.LE.: the Probability of Interspecific Encounter
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Table 4. Descriptive analysis of the number of species and individuals of twenty plots in survey SiteS(Unit: 100 )

No. of individual

No. of species

Descriptive analysis

Tree Understory Shrub Total Total
Mean 9.6+5.0 8.4+9.7 91.2+65.9 109.2+71.2 9.2+2.8
Median 8.5 6 66 82.5 8.5
Mode 10 4 200 - 8
Maximum 24 42 228 252 16
Minimum 4 0 20 35 3
(100m) % BFE=d WA %‘ T BHS SHEE A 12~155/100m7°, 503 ©]AF2 5~85/100m o]t} A4t
&1 tH(Table 4; Figure 5). BuEAWAFY] 4S5 w55 A& A3 2070 A9 A4 AGUEE 4-2457/100m’
o = 9.6+5.071A], ofulk % o = 8.4+9.770A o] At} 2ZA A 100m'F 9,552 EAHAL ol 12~155H
=9 =8 T A9 9.2£28F0I%Uth o] Lee er  UF thA B o R UEhth v Al Al Fol
al2002)0] ANE A% FFPETT fARE S0 b O AAEE Jg g, 4 s 2 A7

e Fol 4t ut
TEE]”T: }AX] =
29 e *4* Txs

0_{1—_1

o] T el Yelok A
-8k Han et al.(2011)7=
7] SAR TxoITk, R Fol P AprEetel vl
WA SN AT AR S S0 2
e FH A} AL AL @ i) S5
5 olof e uri

s

E_Q'_ 30 ~4OL¢]K§./] 100m'F 12~15
- 4=
S

S

== (ndercanopy
@ Canopy

=8~No, of individual(pinus densifiora)

No. of individual
8

11‘12 13

6‘7‘8‘9‘10 ‘16 14‘15‘18 17 19‘20
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Figure 5. Descriptive analysis of the number of individuals
in four communities

Z‘o\‘ol‘ﬁt"’ 37‘,_].%0] 9 A /\ugrrin/q /\Vﬂ‘j‘l,{ }?:]’EH
IG5 ZA oAtk (Figure 6). AW == AA 2070
TE o iglon o] F FHIEd o3 gld

of A Aol YAEFaL = 107] FAE tldo®
AFRSDE w48t Sol ks g A4
UEE 15209488 20~305/100m, 30~4011 43S

el A 6~125/100m' P T8 of, AT A S Ex
e PR Zolukd W o] AAs ARE G
dhaL gl Aow faEgic

26
24 - = No, of Individualtotal canopy)

22 - & No. of Individualpinus densifiora)
20 -
18 -
16 -
14
12 1
10

No. of individual

[ NN

14‘

I,
[}

15 ’718

Community Il

11‘12 13‘16 17‘19‘20

6‘7‘8 9‘10
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Figure 6. Vegetaional density by sites in four community

207 AR o] vh AR Aol A8 10
N ZAFHEAR 11005 22 A3 A RSDE
A8k tH(Figure 7). Al EA = dFelA A4 3d
< 98l e AFEA 2] B w5 T WA
olo] 7HAS W82 ¥A|SH gho]th(Korea Forest Service,
2008). ko2 v HElE sl e AduEEA
T 35% Fao] HES gs dHoR s e, ol
At ] 237t 10m?] ol ARl 7} 3.5m7t
H% 5b Fa7F smel Ag-ols vHEARel el ATt
1.8m &7} B =5 #ejal] Frhe onjolt), At tdA
Well A7 A 1~109] FHEAFE 12~44% 2 A
Bt 2241041%0] Atk o= Fol Bkl ek A4 A
AT 35%0 AA 3 vA= FEolflh 28] T
of oJsf FEE AR 99} 109] "Lﬂ%*ﬂx]*rﬂ' 37~44%
2A AA AT 9l Fabe o= n|Fo] Kok
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Figure 7. RSI by 1~10 survey sites
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207 AWl st Fad Al g FEs A
sto] S SAT Ay} Hof 381834340 = H 574
A Az 27dB o7 BEEthFigure 8). AUHEE ] 5
o] 15~30el| Fol7} P4 ¥ L 40~601d 4 2] AHi-wol
A #7115 drethe d943HO0gawa, 1981; Hur and
Joo, 2002)°l] oJ3tH tdA] W Avparehe Fol Ao
#4719 Aoz FaE i),

B s R

50 -
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10 11T12T13 16 | 14 15 18 | 1

TTT JRDOE

Community 1

S

Age(year)
- oo
s 3 8

o

Community IT Community I Communnyn

Figure 8. Age by twenty sites in four community

b

Ra
ol tha 1Axg EGolA Fo] Aite] g2, o
A ] OF 80% o]/de] Aol EAJo] AFFER] AoE
A3 GATH F7ESTS TS AT TA7E 2~4ecm
2 PHE 4-6cm ©]3}o|ti(Lee, 1983; Han et al., 2011).
27 2FE] FALUTE] Sold AR ¢} ot A 9
B34S v sk A3 (Hur and Joo, 2002), 0]k

H 5.22~pH 5.600]1 ‘5-o]dt
u 1—3}7 AF3 oz B
olo] xjdo)HA] EkAL
*7}42~5 54 opzk *é Eoo] “}& attkal &e A Sl 20
N ZAU B9 pHE 4F 52924 4 470, ) 5.63
o Ryl QM oSl AR EREE FAe
A e Ao A B 3 ol 5ol
BAE Aol A Aol Zole Bt 3.39emE FHA
lemol A Hdf 6cm WA E3EEL Glo] Fo] 5ol
HA EgxAS /M I tKFigure 9).

m=pH
~®-Depth of AQ Layer

Property pH

pH/Depth(cm)

12 |18

16 14‘15‘18 17 19‘20

Community 1 Community 11 Community I | Community IV

Figure 9. Soil pH and depth of A, layer by twenty
sites in four community

2 AT ] RS 4} b S THe &
VB B AOE WU, $HE, HAUE, B,
57 ZUE Ted A3t U BB BF Sol4AA
AeA Pl e Aoz Busgn 1 ATl

AUFe 8 52 BT £a80] 10% olsho|HA
ofulEZ 3} 2] A F]E0] 30% odh 1 At A
o] HATFsAdo] Fial(Lee, 1983), AaUHrHe] £
30~40 3409 A$- 100md 12~155F9] F57}F A5}
(Han ef al., 2011). Fo] 2kl A4 E pHE 5.4~6.1,
Ao=2 FAE 2~4em7F A3 (Lee, 1983)= A+A3}
& EOE 2 A7 Bxshs At $ol A
ARG 913 AlE| 2w oke Table 59 2t} o I, 10
= 207 A B 9 3040140019 E9F pH
5254, Avs 77 20~3.6cm P& B 79k ), o] Aate]
HA o2 P AR AR AR A 100mE LU A
ST7F 107 7RIl A o] Th QOB R 9 WEF
2 A7 100m'F 12~1657F FA1E 5 Q=S of
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Table 5. Vegetation Structrure and Ecological management by types

Vegetation Structure

Type Dominance Density Average DSOltlh A Ecological management
species (/100m") age(year) pH le fyer((;m) 0
[ Pinus densiflora 4~16(11.7) 40.7 5.2 3.6 ) (22222)}1/ the density of 12~16 species in
I P. densiflora 5~11(7.8) 335 54 2.0 . izggl‘)’; the density of 12~16 species in
P. densiflora, * Control of density in understory and shurb
m : ~10(8. . . .
Quercus variabilis 6~10(8.3) 39:0 >4 >3 : Management of less than 30%
P. densiflora, * Induce of Deciduous broad-leaved
IV Betula davurica, 4~8(6.0) 343 53 5.0 * Management of less than 30% in

Q. variabilis

understory and shurb
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