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Abstract - This study was carried out to investigate the environment factors including community structure and soil
characteristics in the wild habitats of Cephalotaxus koreana, and offers the basic information for habitats conservation and
restoration. Most of the wild habitats were located at altitudes between 148~835 m with inclinations ranged as 12~32°. The
average soil pH was 4.7~5.9, soil organic matter was 5.72~15.99%, cation exchange capacity was 14.1~19.9 cmolc/kg™ and
exchangeable K', Ca®*, Mg®" was 0.25~0.48 cmolc/kg, 0.79~6.68 cmolc/kg, 0.31~1.73 cmolc/kg, respectively. The
dominant species of tree layer were found to be dominated by Quercus dentata in Jekbo-san (C1), Acer pictum in Bogae-san
(C2), Acer pseudosieboldianum in Geumwon-san (C3), Q. serrata in Jiri-san (C4), Zelkova serrata in Baegun-san (C5), and
Q. acutissima in Duryun-san (C6). The Species diversity (H’) was 0.854~1.234, evenness (J’) was 0.654~0.993, and
dominance (D) was found to be 0.067~0.346. Correlation coefficients analysis based on environmental factors, community
structure and value of species diversity shows that growth of Cephalotaxus koreana is correlated with species diversity and
evenness. This result show that Cephalotaxus koreana habitats located in mature stands.
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Table 1. Location of Cephalotaxus koreana habitats
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Fig. 1. Location map of investigated Cephalotaxus koreana
habitats.

Habitats Location Latitude Longitude
Cl1 Jekbo-san, Chungbuk 36°52' 11.30" 127°59' 22.50"
C2 Bogae-san, Chungbuk 36°45' 35.53" 127°55' 04.34"
C3 Geumwon-san, Gyeongnam 35°43' 13.50" 127°47" 00.10"
C4 Jiri-san, Jeonnam 35°16' 11.52" 127°34' 35.78"
C5 Baegun-san, Jeonnam 35°05' 47.24" 127°36' 24.66"
C6 Duryun-san, Jeonnam 34°28' 44.40" 126°36' 39.54"
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Z AR R 2011EEE 20156 7H4] 5A7Ee] 2AFA] 9] Y
P71 L, 2R (Warmth index, WI), 3 Z|4>(Coldness
index, CI), E=8]% X4 (Holdridge, 1947), 7455, S 5
EASI IA7) Q)= @AEL 7|4 (Korea Meteorological
Administration, 2016) AR2E 0]-8-5}0] AFESIST]

BREN

A AR AR Ol 242 10 X 10 m - 3704 &
187]¢] ZAMLE A8 & Braun—Blanquet'#(1964)] ]3]
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2ot (H max) S /\L% }‘33\9.111 Pielou, 1975), ZF 4=
Eof gt A EL BEE ou|sh= #A =(Evenness, J'), $-
%% (Dominance, 1-J')& AXFSIGAL, ZARAE & 1499
A& BlaLsly] 915ko] Whittaker®] o2 [fAREA|S
(similarity index)S J-6}FTH Whittaker, 1956).
54 24
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Science, ver, 22.)2 o]-&5}o] AFAIE EA519 1L, FAHA]

o BFYTFRA %L oL831o] HURAE Ak

FAY S8ske e S e A EE, Adive
£ AESHL o] 5 HIF O R ES9d SR RE= Zinp 9l pE
A== Q X (Importance value : IV)E T8} THCurtis and
MclIntosh, 1951; Brower and Zar, 1977). 013 /|A1E9] 27|15 HEMNF
1] LUSHER TSAE Foid § U RA ZF A AL, AL 9, Bateal, BatgalA,
Table 2. General description of the Cephalotaxus koreana habitats
Habitats” Cl C2 C3 C4 C5 Co
Attitude (m) 409 313 835 515 607 148
Aspect NW SW NE SW NW SE
Slope 12° 30° 25° 27° 24° 32°
Tree layer
No. of species 5 7 8 11 6 10
Mean DBH (cm) 25.6 29.5 23.9 26.7 22.8 27.4
Basal area (m’ha) 35.1 48.0 32.0 323 30.2 45.5
Height (m) 14 14 13 9 14 13
Subtree layer
No. of species 4 8 6 10 7 6
Mean DBH (cm) 6.5 8.9 7.0 7.1 6.1 7.0
Basal area (m’/ha) 1.34 3.70 1.47 4.79 3.36 1.64
Height (m) 5 5 5 5 4 5
Shrub layer
No. of species 10 10 6 13 9 8
Height (m) 1.4 1.2 1.5 1.5 1.2 1.5
Mean of C. koreana
Mean DBH (cm) 2.05 2.40 2.25 6.00 3.20 7.90
Height (m) 0.76 0.83 1.39 2.48 0.67 3.00

“The habitats are as listed in Table 1.
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785 Bt 0.48%= -2t AF B et 0,19%] B3 =3k
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FOJR| = AR} AREAH| =2 A A5 fzel Ao s
ghckEct

=
oo
1o -

71348%
ZARR| Q] 7| AR R L 2011 ~2015W 717 5W7F 7F

0] S AR 6 ENEY
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Table 3. Soil characteristics of Cephalotaxus koreana habitats
) O.M? TN P,0s* CECY Exchangeable (cmolc/kg)
Habitats pH 1 1
(%) (%) (mg'kg’)  (cmole/kg™) K" Ca™" Mg**
Jeckbo-san 4.7 15.24 0.489 24 19.5 0.25 1.40 0.53
Bogae-san 5.9 5.95 0.340 8 14.1 0.27 6.68 1.73
Geumwon-san 5.4 15.99 0.753 35 17.9 0.48 6.08 1.06
Jiri-san 5.2 5.72 0.297 14 15.3 0.30 0.79 0.15
Beagun-san 4.8 12.73 0.523 15 19.9 0.39 1.10 0.31
Duryun-san 5.2 10.69 0.506 46 17.6 0.44 4.10 1.05
Average 524043 11.144.46  0.48+0.16 23.7+14.43 1744229 0.36+0.10 3.36+2.63 0.81+0.59

“Organic matter, *Total nitrogen, *Available phosphate, “Cation exchange capacity.
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Table 4. Climatic indicators using adjacent network in the Cephalotaxus koreana habitats from 2011~2015

Population Average 0 .Warmtoh 'Coldneoss .Holdridage Precipitation Rejal'ative
temperature (C)  index (C) index (C) index (C) (mm) humidity (%)
Chungju 11.2+0.5 90.9 -21.3 11.2 1220+521.3 65.3+1.6
Goesan 11.0+0.6 89.2 -28.3 11.0 1220+332.4 73.5£3.3
Geochang 9.7+0.4 81.0 -24.8 10.0 1243+£202.6 68.4+£1.9
Namwon 10.2+0.4 87.3 -24.9 10.9 1277+247.0 68.7+1.0
Gwangyang 11.7+0.9 94.0 -13.8 11.7 1591+322.6 68.1£2.6
Haenam 12.4+0.4 101.4 -12.5 12.5 1321+263.9 74.542.3
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Table 5. Values of species diversity in the Cephalotaxus koreana habitats

ZAS

ST

ol XA

S el A S 2 A

L DENEE!

2} Shannon 9]

A~ [e)
e A

slo] FTHFE(H),
AR EY] BEAEF Yu)sh= FAEW),
| F = (H max) & 2ARSE A3H= Table 59}

EZHELE 15~265 07 A gAto]
26502 7P WA vt on, ArAto] 15502 71 A7
Uept}, $EA Aeg Uetde SrhekEs 0,854~
1.2349] HYE FFAto] 1,234, A|2J4t1,229 <=0 & LpERES.
], W2-ibo] 0,854 7H WA Vet A A=) = A A
A Fo g Sok= A0 10 7hesE S AT}

Habitats Stratum No. of Species Evenness Dominance H'max
species diversity (H') aH (D)

Tree layer 5 0.564 0.808 0.192 0.699
Subtree layer 4 0.507 0.843 0.157 0.903

Jeckbo-san
Shrub layer 10 0.759 0.759 0.241 1.000
Total 15 0.948 0.806 0.194 1.176
Tree layer 0.795 0.941 0.059 0.845
Subtree layer 0.769 0.852 0.148 0.903

Bogae-san
Shrub layer 10 0.400 0.400 0.706 1.000
Total 20 0.864 0.654 0.346 1.301
Tree layer 0.760 0.841 0.159 0.903
Subtree layer 0.651 0.836 0.164 0.778

Geumwon-san
Shrub layer 0.404 0.465 0.662 0.778
Total 16 0.862 0.716 0.284 1.204
Tree layer 11 1.001 0.961 0.039 1.041
. Subtree layer 10 0.705 0.705 0.295 1.000
Jiri-san

Shrub layer 13 1.043 0.936 0.064 1.114
Total 26 1.229 0.868 0.132 1.414
Tree layer 6 0.710 0.912 0.088 0.778
Subtree layer 7 0.759 0.898 0.102 0.845

Beagun-san
Shrub layer 9 0.812 0.850 0.390 0.954
Total 20 0.854 0.657 0.343 1.301
Tree layer 10 0.928 0.928 0.072 1.000
Subtree layer 6 0.737 0.946 0.054 0.778

Duryun-san
Shrub layer 8 0.624 0.690 0.310 0.954
Total 21 1.234 0.933 0.067 1.322
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5 AR (Son et al., 2016)2] A= 0.871~0,918, 713Hrd
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ZQl #ej7h Hagh A0 R ekt
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Table 6O A= ZAFA|7F Z244H0] QA8 AES Ueh)
£ ZERA $AEASE e Ytk

SAFEA|S=7} 2H 25 7F20% 1R 9oz o] A el 4]
ol 11, 80% o}l mi= A2 SR Frho 7 gt
[9) o)

SholrCox, 1972), 2% AelHoR GARt Kee] Sk

Table 6. Similarity indices in the Cephalotaxus koreana
habitats

Habitats” Cl1 C2 C3 C4 C5

C2 35.7

C3 18.7 28.5

C4 22.5 30.4 19.1

C5 17.0 29.6 12.7 37.3

Co6 19.8 33.8 21.1 39.4 20.4

“The habitats are as listed in Table 1.

o ) Ve 202, 67) 2AKIS RO fAkEAls
(5.)5 B8 AT} A 2T 4to] 39,4%, A2l
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25 Ward's
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Jiri-san  Duryun-san Bogae-san Baegun-san Guemwon-san Jekbo-san

Fig. 2. Cluster analysis dendrogram of community of Cephalotaxus
koreana habitats.
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EORRAYE W AV} ATk k) AR AR A S st
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= L}EM% Ak SR ek,
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HEAS A ATt ARRERLe] Sl mEEo] Zrik
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AE 7HAE AL dERdth i) 4742 S
o} 9| ABIAS el on], A ¢-4A) =3t 185 Fr}
G0t o) Ae LRt ol el AaE ket AHIA
HL zrjokrol FAEI} il Qo] ALEr) o o)

J

S AR A A3 9 AT

S50l A90] AR SO Uehelrh, o] 45Bo]
B3P ufe} o) ol oFgt AuIALIRAA § et AL
A% THE0 2 S A 7Icka sk AT Avket
FARIATHFu et al,, 1999).

A5 JLsle] 3l
4 7154 = 1%6} | 18l AAIE I,
HEIARRE 2Pl = 2t SR Aol Sab sl
148~835 m, ZA}12~32°% UEhytth Eoko] ol3lsha EAS
FAS At EOF A= pH 4.7~5, 98 SRS YL, &
71 E3EF 5.72~15,99%, %Fo|- 22|88k 14, 1~19,9 cmole/kg

F71E o] et A0 R SRIE|Glom g ol
K', Ca*", Mg®" 3Fke 7+7k 0.25~0.48 cmole/kg, 0.79~6.68
cmolc/kg, 0,31~1,73 cmolc/kg 0.2 UEHTE ARZAL A1t

Table 7. Correlation coefficients among environmental factors, structural properties and soil characteristic in Cephalotaxus koreana

habitats
H PR RH AT HIL BTL BSL PH OM TN CEC SDT SD E D HC DC
PR 442 1
RH 443 -090 1
AT -239 551 -681 1
HTL .187 .170 .054 -219 1
BTL 403 -397 842" -766 287 1
BSL -067 216 .124 540 -578 -063 1
PH -319 -467 .686 -460 -048 628 280 1
OM -157 125 -552 -004 511 -463 -830 -554 1
TN -281 103 -242 -183 414 -352 -752 -186 873" 1
CEC 226 524 -577 268 434 -556 -592 -855° 852" 609 1
SDT .169 -054 593 -217 -754 228 528 421 -698 -396 -624 1
SD 462 -152 315 -287 -702 171 181 -096 -429 -413 -252 750 1
E 442 -273 165 -419 -520 139 -171 -259 -115 -180 -020 .500 .929" 1
D -442 273 -165 419 520 -139 171 259 115 .180 .020 -500 -929" -1.00" 1
HC 363 -163 481 -471 -639 220 .053 .098 -335 -150 -283 837 925" 859" -859" 1
DC 641 110 535 -351 -527 261 157 -033 -409 -292 -184 799 921" 811 -811 934" 1
IVC -075 -525 380 -379 -814° 227 286 396 -549 -342 -652 847" 798 684 -684 842" 663

*indicate significance at 5% level. **indicate significance at 1% level.

Note; HI: Holdridge Index, PR: Precipitation, RH: Realative humidity, AT: Attitude, HTL: Height of tree layer, BTL: Basal area of tree
layer, BSL: Basal area of subtree layer, pH: soil pH, OM: Organic matter, TN: Total nitrogen, CEC: Cation Exchange Capacit,
SDT: H* Spcies diversity of Tree layer, SD: Species diversity, E:Evenness, D: Dominance, HC: Height of Cephalotaxus koreana,
DC: DBH of Cephalotaxus koreana, IVC: Importance value of Cephalotaxus koreana.
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Appendix 1. Mean importance values of woody species in forest community of Cephalotaxus koreana habitats

Species Korean Jeckbo Bogae  Geumwon  Jiri Baegun Duryun

name -san -san -san -san -san -san

Quercus dentata Thunb. Lakd B 32.8

Zelkova serrata Makino LELE 12.8 4.2 23.4 43

Acer pictum subsp. mono(maxim.) Ohashi ETA=R B A=Y 2.1 18.1 2.5 4.6 7.1

Fraxinus rhynchophylla Hance EFE U 0.7 7.0 23.5

Styrax obassia Siebold & Zucc. ZZuh R 8.6 7.6 9.7 1.3

Quercus aliena Blume FAp BN 1.2 4.6 13.0

Quercus acutissima Carruth. AU 2.0 12.3

Pinus densiflora Siebold & Zucc. AR 8.6 4.5

Quercus mongolica Fisch. ex Ledeb. Az 1.9 8.5

Carpinus laxiflora (Siebold & Zucc.) Bflume Aoy 4.7 3.7 3.1

Quercus variabilis Blume =22 E 3.9 6.0

Quercus serrata Murray YT 0.7 8.5

Cornus controversa Hemsl. ToUF 3.0 4.4

Styrax japonicus Siebold & Zucc. o SUHE 9.8 1.7 6.1

Torreya nucifera (L.) Siebold & Zucc. B 2L 0.8 5.7

Celtis sinensis Pers. o 52 1.5

Castanea crenata Siebold & Zucc. W 4.8

Acer pseudosieboldianum (Pax) Kom. SgehEL R 0.6 2.5 27.1 3.0 3.6

Cephalotaxus koreana Nakai piLIpB =S 7.1 11.5 12.2 17.7 11.0 14.7

Sapium japonicum (Siebold & Zucc.) Pax & Hoffm. AFEFUE 7.2 5.5 6.1 3.1

Symplocos chinensis f. pilosa (Nakai) Ohwi LR 7.5 0.6 2.7 0.8 9.0 1.1

Corylus heterophylla Fisch. ex Trauty TR 4.1 2.7

Meliosma myriantha Siebold & Zucc. [BR=L-IgB oS 2.3 3.1

Lindera erythrocarpa Makino IR=aB s 22.1 13.6 3.5 1.1 2.0

Callicarpa japonica Thunb. 2L 04 0.6 4.5 1.1 1.6

Lindera obtusiloba Blume AT 1.4 22 0.4 1.0 2.1

Alangium platanifolium var. trilobum (Miq.) Ohwi IS RRCS 0.4 2.8 3.8

Zanthoxylum schinifolium Siebold & Zucc. AP U 1.3 0.3 2.9 0.4

Callicarpa dichotoma (Lour.) K.Koch SR 2.2 1.9

Pourthiaea villosa (Thunb.) Decne. SR 0.7 1.2

Staphylea bumalda DC. EABACY 0.9 0.6

Lindera glauca (Siebold & Zucc.) Blume Fdyci)BAnS 2.0

Stephanandra incisa (Thunb.) Zabel Ea R 0.5 0.2 0.5 0.2

Smilax china L. AHujgd= 0.4

Platycarya strobilacea Siebold & Zucc. =9y 4.6

Securinega suffruticosa (Pall.) Rehder oAk 1.3

Weigela subsessilis (Nakai) L.H Bailey WU 0.2

Morus bombycis Koidz. AHgLLR 5.7

Ulmus parvifolia Jacq. FAAS B =) 2.1

Maackia amurensis Rupr. SR 1.7

Prunus serrulata var. pubescens (Makino) Nakai ey 7.4

Rhus javanica Durazz. TR 2.9

Albizia julibrissin C.K.Schneid. AR 1.1

Lespedeza maximowiczii Shirai ZERY 0.7

Deutzia uniflora Shirai ufj sk = 2] 0.6

Sasa borealis (Hack.) Makino 23 0.4

Stewartia pseudocamellia Maxim. 7R 5.4

Broussonetia kazinoki Siebold. =B 1.7

Clerodendrum trichotomum Thunb. SRR 0.5

Rhus trichocarpa Miq. IR B ass 5.4

Cinnamomum yabunikkei H.Ohba AU 7.0

Sorbus alnifolia (Siebold & Zucc.) C.Koch U 1.2
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Appendix 2. Importance values of species in forest community of Cephalotaxus koreana habitats

Habitats
Species

Jekbo-san

Bogae-san

Geumwon-san

Jiri-san

Baegun-san

Duryun-san

T?

St

S*

T

St

S T St S

T

St

T St S

T

St

Quercus dentata
Zelkova serrata

Acer pictum

Fraxinus rhynchophylla
Styrax obassia

Quercus aliena
Quercus acutissima
Pinus densiflora
Quercus mongolica
Carpinus laxiflora
Quercus variabilis
Quercus serrata

Cornus controversa
Styrax japonicus
Torreya nucifera

Celtis sinensis
Castanea crenata

Acer pseudosieboldianum
Cephalotaxus koreana
Sapium japonicum
Symplocos chinensis
Corylus heterophylla
Meliosma myriantha
Lindera erythrocarpa
Callicarpa japonica
Lindera obtusiloba
Alangium platanifolium
Zanthoxylum schinifolium
Callicarpa dichotoma
Pourthiaea villosa
Staphylea bumalda
Lindera glauca
Stephanandra incisa
Smilax china
Platycarya strobilacea
Securinega suffruticosa
Weigela subsessilis
Morus bombycis

Ulmus parvifolia
Maackia amurensis
Prunus serrulata

Rhus javanica

Albizia julibrissin
Lespedeza maximowiczii
Deutzia uniflora

Sasa borealis

Stewartia pseudocamellia
Broussonetia kazinoki
Clerodendrum trichotomum
Rhus trichocarpa
Cinnamomum yabunikkei
Sorbus alnifolia

65.5

43

17.1

4.1

9.0

21.6
224
10.8

45.2

3.9

3.9

35
54.7

3.1

153

2.4
8.4

2.7
22

21.9
30.1

15.2

17.2

39

7.1

5.6
9.1
20.8

35

7.6

40.8

68.9

5.0
47.0
6.3 19.6

1.8

49

225 511

73.0
3.7 8.2
8.2

35
57 1.6
2.3
7.6

1.2

46 6.9
8.0
1.5
11.4
4.3
34

6.4 14.1
23
3.8
1.9

6.4

6.7
6.3

9.3

7.1
17.0

5.9
144

8.0

5.9

14.7

26
44

33

7.7

49.5

16.4

43

6.0

2.3
3.6

7.6

6.9

4.7

12.7
6.0
173
13.4
4.0
5.1

2.7

12.6

4.0
3.7
22

399 10.4
14.1

26.1

7.4

8.8
5.0

3.7 274
36.5
26.9

9.2
6.9
6.4

23.0
2.2
11.6
7.1
34

16.2
5.0
3.0

4.6

2.7

24.7
9.0
16.9
6.1
12.0

114
2.9
9.6

18.3

10.9

11.9

323 237

9.4

6.8

11.8

9.9
12.3

16.3
129 163
7.4

Total

100

100

100

100 100 100 100

100

100

100

100

100

100 100 100

100

100 100

“Tree layer, YSubtree layer, *Shrub layer.
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