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The Study of Forest Vegetation in Cryptomeria
Jjaponica D. Don Plantations'’
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ABSTRACT

The vegetation of common Cryptomeria (Cryptomeria japonica D, Don) stands planted in Chonnam- pro-
vince was investigated to obtain the fundamental informations for evaluation of suitable site and the improve-
ment of managing method of the Cryptomeria stands in this region.

The results investigated were summarized as follows; 1) The growth condition of common Cryptomeria
planted 21-25-year-old stands was similar that of same species growing in Akidaken-district in Japan, while
the growth condition of 51-58-year-old stands was not so good as that of Japanese. 2) Total number of plant
species was 256. The number of floristic composition varied in the range of 42-99- species, which should be
more than those of Japanese. 3) The investigated sites were located in temperate southern part and in subtrepic
northern part of Korean peninsular. The types of understory vegetation were classified from 1 to IV class.
4) From the results of high max. possible diversity (H’ max), and dominance (1-J') and from the low simple
dominance (A) and evenness (J), it could be concluded that vegetation was relatively in evenness. 5) From the
low percent similarity, the specificity among the stands could be evaluated as considerable. 6) After the index
of Morista, the 8th stand in Chang sung showed the generalized vegetation, while the 12th stand in Chang hung
showed the specialized vegetation, 7) From the low values of Sneath-Sokal distance, the similarity among the

stands investigated appeared very high.
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& RFE o BBy AR MRETh HOe MR
sta v ML T AEEH oA Ao £k
of BRI 3= zolxab B L 44
T dt=A 20T A3 MES e A2 ohvH
oL Y-S HREA B3 o= g LREHA
o =% ooz ges ol ok,
S MSESET] Hshe BB R NEE
Hele HEx £MA8E M3 2 KES
sty dE FEEo]l Arh ®¥EY Wev EE MY
ol MM ER gloew 1 HEErsl HE2RA M

, WmEE, 49ER, fBEEY Sol dn

19tk 2tk #Ea Mg ot el A
H, £ mET Bk 2 Lo BT ot
HA 5 #ESE ATk Clements (1920) = BRI KA A
ol A Y-S BUIEEEY, ANEEEBRE B
4y 8k9l 1, Cajander (1909) & AMELHS (forest class)
< SRBIFT & HHABAS RENU KB
#3 HIKR (forest floor type)-& 43t Hnfrelh
FEER Rl HERed ANS A EEHS wieith
2 MRS A ee] EHEET WHEBE EHet
32 gtk Morosow (1920) 7} k1R 3le Sukatschew
7 SRR *%9’1 HHRE B AEN 2 LER
ool WEE marslel AHE 2 BEMY %WHEL
drElag_l E@%" A - B-& gtk Duvigne-
aud (1953)& BEfEo) AH o R, PLHEg e
BE ol HEBEAA Africa @ Savanna #i&2] BR
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T ROl shube] AEHERES SN A e w A &Mk
s OBURC gloiA ARERS MRSt fsEMBR

A e S

B K%

Mol FiF 248 wyo®

AvEbkel fEde] MY FiREe BAe LBEA
(1939)& MIZ3ste] FRH(1947), g7HAB=(1953
~1972), =K (1960~1963), M (1960), &
fRRR (1981 ~1983), @HEEX (1982) ol {K2tod 4
Aol mEEEERA #4as MHE & Yo mEe
2 BEEIES ¥ 7 U mEHstz Yt

W EEmAY A BEMRE EHIT UE 4

e ERER Y KRR BHEE 9 mERAEY
WEo] LB A2 B FHHEolth oF K
WS Y BERA & B ZEEA
A AR sEsREE R REAEMER S BEEMTE S E
“% el mS f5R, S B RS Bust
= ARENE daa K Hrs JiEsted ok

A ifEE &7 @Hhstd 4 HX AER
BT MHBKRC izl o HiRxe X&EW
BWAEHRES By R olRodzch
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HEEe #Ex

EEC] M 2EME BB = BE
2, PSS LW VEE, HES BHE, BRI
ZRE EIUENA B 20444 Do A
AVE Ry o BAEm, EEANME BRI Lo
HAE 3MEES EEIACH(E .

& BEEE AX#E®L 400m?, BEAREHES 4
m? & SWEE ZRESR random BEES Y B/E
shod ok,

2. AEAR A FHE
(1) #FHE 4 HREe] Rbike
%15 (1atitude), #BPF (longitude), 5 4r(aspect),
& (altitude), fFHE (slope), RATHLIE (topogra-

Table 1. The location of C. japonica-afforestation
- Stand No. Location Latitude Longitude
1,23 Jook hak ri, Ssang arm myon, Sung ju koon, Jeon nam| 34°59°00"N 127°22 30"E
4,56 Ki san ri, An yang myon, Chang hung koon, Jeon nam 34°40° 30" N 126° 56" 50" E
7,89 Mo arm ri, Seosammyon, Chang sung koon, Jeon nam 35°22"30" N 126°45' 00" E
10, 11, 12 Choon chun ri, Kang jin up, Jeon nam 34°37"40" N 126°44'50"E
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phy) > i (plain), % (bottom), [ (concave), i
(convex)® W u, MG MLE(positiom= il
& (foot), Wi (mountain-side) 22, + & (soil
depth), T #:(soil texture)-2 -+ (L.), #t#+ (C
L.), #+ (gravel CL.)& & k& (water content) +
# (medium), R (high), % (low) 2 Z i (tree
age) 3} M ARAH, B (thioning) & HHA o
oy EHRAE HRoZ FEsidoh  UKRBHHE
(stem volume)& 4uFo MEHERIA BEE A
SEE- SIAMBEE A st Rstad ek
(2) HHLE 2] HfEm WA
B @ & (stratification) & & K@ (tree layer),
13 % K& (subtree layer), # K@ (shrub layer),
K@ Cherb layer), Z#E¥1/@ (vine layer) o2, [R5}
SESE o Ridt KBREGES ool B, %
f (coverage), 4 E (importance value) = Braun-
Blanquet ol 98 FHsd 2 4iEH (life form)
£ Raunkiaer kol #3}g] of
13 MY S
@ BAZEE (maximum possible diversity)
Shannon 9 species diversity : H& £/ 3}t
H =—Xp log pi (where p; : proportion of
the total number of individuals occurr-
ing in species i)
H nax =log S(where S : number of species)
® #3978 (evenness) : J° = H'/ H' max
© BEY HUE
Percentage Similarity (PS)®} Morista’s Index
(Iy)-& BEHE3 Distance (DE F3H4 ot
PS = ¥ (lowest percentage for each species
Iy =22 y; /(A +4&) Nt N,
[ =y (x—yi /% +yi 7S (Sneath ~Sokal
index)
=3n; (n; — 1)/ N(N—1)(where N: total

number of individuals)

n; : total number of individuals counted
for species 1

Xi, vi: number of individuals in species i
in community 1, 2

2, Az ¢ Simpson’s dominance index in com-
munity 1, 2

N, N; : total number of individuals in
community 1, 2

S : number of species in both communities

Table 2. General situation of surveyed C. japomica-afforestation stands
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1. fHARE
) RS
REMK 4 FRE VHEHES R 29 o
HEMESAA L @EA QA HEHR F 3
£ AVT ERSE EESI" sy BEelnx
HEwd HERESC XEAT UABMEoZ 4
By oo BREe 14 &, FM 54 &, B9
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g oy I, D& sl ddeh

45

B UAZ bvxdidey HFRHE Fo HIfRHs
370~769 ¢ @E Vet L Ak £ &V 9
st —fpme 2 kel A HEE ¥ ohvieh i
BEHE ST 1@ A kB (EL KEH)l
A wolaltta steled AKFEEMe ALl
[tk %o mEFke] ER %o BEHRLE ZABH
ol W2 2ol B¥U %3 & F& FHuth =
3 HeEEL HeSE Mol w2 moldrth o
£ & H9 il ol U Zow PEHY
- ddreh HAEBEANS BREENNY BEFE JE
W= F¥® 5 E (mportance Value; [.V.) 2 & o
10 YLk BiES vetde FEH HEEE §
Mol 1002 714 Fta Bl 528
o8 A Jeokon FE 78, EH 84 E<ch
01% VARBHEES W2 Mo HEST 9 A

(2) #4:2] AEHESHHT

Mide] AERERY BFESN 2 R 3H XL EE
£ ddoh & ARl B3 = EE~= 100

& Mo BB B ZoR FiHE SNBo #Hae
o} —E ot o

BB (taxa) & B# 7

Table 3. The floristic composition of the vegetation of C. japonica- afforestation

B 422 7}

Location Kang jin Sung ju Chang sung Chang hung
Stand No. 1 2 3 4 5 8 7 8 9 10 111 12
Tree layer (height m) 11 12 7 20 21 20 10 10 10 10 7 115
(coverage %) | 80 60 50 85 | 85 85 80 80 80 80 75 |35
Subtree layer (height m)| 8 8 7 7 7 - - - 7 7 7
(coverage %) |10 25 35 10 10 10 - - - 10 20 |10
Shrub layer(height m) 201 20 30| 20| L5 1.5 1.5 L5| 20 2.5 3.0{ 20
(coverage %) |25 30 30 15 15 20 20 20 25 25 35 120
Herb layer(height m) 0.5 1.0 1.0 05| 05 0.5 05] 05| 05 0.5 0.5| L0
(coverage %) |60 70 60 40 40 30 50 50 60 50 60 |60
‘Total number of taxa |76 64 83 75 99 67 42 70 62 75 90 |81
o2 H 54 kb 99FoR b medth B e, AR, Ay, Brige], v, st
Ao BkHIOl A 12~0Q1 7, Liflo] A 24~348', 14 s, a4, M, AR, FEEAE, o4,
ol A 18~100F%, JuMoll 4 24~528™, g AN, 2AE, dolAE, Boyk, ofrivy, #HE

A 21~T76 %,
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e
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v ATEH Mool pEdel wE HE

5, A8 ohg3 o] f5EME (indicator) & & Hiub, HvlHdE, guoldE, RAEE, ¥, AEd
SE B v .

o IH#el EEMRE o Vo] EEMEE

=E R, B uUR, dfidvy, 2F TS, 15 EAEVE, AUTE, HES, HIURE, A

HE, wuE, v AU, 443, ExdURe, @, o, md U, 4w, Aeged, g

Z2E2UTS, ZAuurg, AxtzAy, 54, 4 e, e|uP4g, ZIEA, A, dA, 2E54%, ¥

oA, FheAz, AddAdS, T ve, $34U4E, oub, AEuUE, =25, EAE, HolHgES, 3.

EM YR, ARAE, olioix], 2EE, ouZ, bir BEMEEY {kslel £ 49 o] 51~

B2, v uUE, 504, dHUF, 485,48 5844 Mol KR (forest floor type) & HRSE

+abE], Bl M gbTh
o Mo FEMHE RS £ 59 el 2ES B3 B
Ars, A3 UtrE, 3 YuTEs, FAUE, A 9 BARILmE el o3 mihfyol A2 A v

2H U, B3UT, HEUE, 2yd, wuss, T MEH#ES Bz sk TAERY] F ¥l

A F &, ARG, R, Adut4, 7 HE SR

b4, mae| 4, FAvaselsg, FEERAE,

2M%E, Add, SAAE, 434, 4¥F, v, A 2. myiaRe K

e, 0]“@1%’], Atgeicie], x|ZE, AWEL T 1) FE % B (species diversity)

'—xr——q% , AAFupebel, #e|E, FFuVF, oY e BEEE- AH#: BESE (dominan-
3, Arg, /&H]%OI, o] 24 ce) H {HEE% (abundance) ¢t o] HMEAREZE ¥ o
o [k |EMKE o, atet A o BHEF (species heterogeneity) Bt
3 Fleba®, HEBUR oy Ui, % 3tk & BHRE (fertility) 7} & 3ol A+

AH R, FEUF,

G, Aed, zul, FSE,

Hmeid, ol
231, Agelcel,

&, =34 FoyeubE, ztelE,

, 254%,

UAEF, EEFZae, AWE 7

AU s, wej4us, A
zZ4e, ZHeld,
WAz, drluel, ¥ REHS

s, 4,4 dEyE

Table 4. Forest floor type and site class

gl e BEY
{562 (index) 2 BT sk

Bl BEE ] MEREAK (complexity) & %31
My ASEYEH R AR ZEFEe &8 ity
#2% (buffering) M W= A1 REZ S
BB (maturity, 5
ASs P

Forest Zone Forest floor type Site class | Tree age, Height(m)
Arisaema ringens, Boehmeria platanifolia I 51 20-21
Tricyetis dilatata, Aaenocaulon himalaicum -
Dryopteris spp., Carex fernaldiana I 91-25 11-15
Arnthraxon hispidus, Aster spp, -
Boehmeria spp. Dryopteris spp. I 51 20
Quercus spp. Aster spp.
Quercus spp., Dryopteris spp. .
. 21-23 10-12

Oplismenus undulatifolius, Aster spp. I 1

South cool temper- Stephanandra incisa Sasa borealis

ate~ North warm . I 51 20
Carex spp. Smilax spp.

temperate
Stephanandra incisa Sasa borealis I 91-93 10-12
Carex spp. Chrysanthemum spp. “

\ ..

Lespedeza maximowiczii, Rhododendron spp. v 58 12
Carex spp. Pteridium spp.
Carex spp. Rhododendron spp. % 91-23 7
Luzula capitata Pteridium spp.

ol=
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Table 5. Life -form of stands
. Stand No. 1 | ot 30 4| 5| 6| 7] 8] 910|111 |12
Life form
Megaphanerophytes 5 4 1 12 15 12 2 5 1 7 8 4
Microphanerophytes | 11 7 9 10 10 8 0 6 2 11 11 6

Nannophanerophytes| 16 14 25 19
Hemicryptophytes 35 34 37 28

23 14 13 | 13 10 16 17 20
40 27 24 | 33 38 32 46 36

Chamaephytes 5 2 2 7 2 1 2 3 4 3 5
Therophytes 3 3 8 1 1 1 1 9 5 4 5
Geophytes 1 0 0 2 2 0 2 2 1 1

Total 76 64 82 | 75 98 66 41 | 70 61 75 | 91 81

Table 6. Variation in physio—sociological indices of the investigated stands

Region Kang jin Sung ju
No. of stands 1 2 3 4 5 5
No. of cie
No. of isr?givitslu(fli (N) [ 64 83 7 99 67
Simpson dominance ( 2) 628 558 879 642 743 609
Max. diversity (H’ max) 0016 0.018 0.012 0.017 0.022 0.016
Shannon weaver index (H') 1.881 1.806 1.914 1.875 1.991 1918
Evenness (J°) 0.601 0.711 0.512 0.690 0.734 0.576

. , 0.320 0.427 0.268 0.368 0.369 0.321

Dominance (1=J") 0680 | 0573 | 0.732 | 0632 | 0631 | 0.679

Region Chang sung Chang hung
No. of stands 7 8 9 10 11 iz
No. of species (S) 42 70 62 75 30 81
‘No. of individuals (N) 370 491 431 673 672 769
Simpson dominance (4 ) 0.031 0.015 | 0.016 0.017 0.022 0.016
Mazx. diversity (H" max) 1613 1.845 1.785 1.875 1.959 1.908
Shannon weaver index (H') 0.598 0.595 0.638 0.603 0.763 0.667
Evenness (J°) 0.371 0.322 0.357 0.322 0.389 0.349
Dominance{1-dJ") 0.629 0.678 0.642 0.678 0.611 0.651

)

oj 1 el MEKE S ot 22 MHEAHS
SEREREHY 5e 4 wre] BRERE] & el
ouf T & FHHE#:H (interaction) & ¥ (vitality
| Achs A Ewach o=y BEAdA & W
% 6olA mE ¥be} o] EAZE/ WTEEH (Hpa
4 oAl 3w E, 55 51 I, T 129 [l A
g wot B BEHEEMHDE 23 24 B,
£ 54 B, AL 1141 EdA &b Buel
B8 0] #ergh Wl o] LR R KA
ol A BEER S =tk ®ire] ek &
BT ARl Bl (J) Y Simpson & EEHE
(D= MAGHE & o ¥4 dEivx Aoy
ste 4] —FH5H A £3589 o Buell® 9 #et —
Bate AoR el Hrh

2) e ML E (species similarity)

R

3

o

HhigRE M) BAEER M-S Filiel HEyolh
g, WA 9 Fikel web MR ME-E e
Feor deiA Uk K FRA #HET Lk
2A el BUNRY dLEREe] vEtue HEM
Blge] MEHE EHE L B (percent similarity),

R R RS JEHCIH#: (dissimilarity) & JHERY
= R (distance) 24 RERY, #hBER]  HBIES

ol HWa o AFES $HHE FHHEoz BET
Sneath —Sokal R#973) F& “0"o ARG
BAE—EHE, “ L0 A EaBEHS GEUA "
t}, X3 Simpson 2| # 5 (D2 BHBER 4
HATHEE Ao B BEBEY #(product)dl A =
& dest ES5EA U 5 oA Ee Bl OB
o] I R HBEHE Morista I Au)E “0” A A
F&EEEMSS JYEtuA Hd FH T& B & H
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Table 7. Matrix of percent similarities between respective two investigated stands

1 2 3 4 5 6 7 8 9

10 11 12
Mean 3586 3823 3429 3653 3290 30.64 2606 3755 3859 3626 3904 3255
Z 67.9*
3 40.1 39.1
4 315 3386 33.2
g 268 295 27.3 65.7*
€ 21.3 30.0 24.0 514 53.4
7 289 301 312 257 2L0 195
8 37.0 389 45.9 357 331 30.2 278
9 381 451 50.6 34.4 28.2 27.7 37.4 65. 5%
10 36.8 36.1 26.2 30.6 25.8 25.0 23.1 32.6 310
11 388 417 33.8 326 257 293 230 358 370 741
12 27.2 286 25.8 274 254 252 188 305 29.5 576 62.1*
* indicate the highly significant similarity between two areas.
Table 8. Matrix of Morisita’s indices between respective two investigated stands
1 2 3 4 5 6 7 8 9 10 11 12
2 0.889*
3 0.523 0.517
4 0.491  0.557 0.520
5 0.291 0.331 0.368 0.851*
6 0.274 0.408 0.333 0.848* 0.623
7 0.357 0.392 0507 0403 0271 0332
8 0.505 0.470 0.841* 0.540 0.420 0.388 (.858*
9 0.562 0.596 0.936* 0.577 0.393 0396 (0.600 0.896*
10 0.393 0413 0312 0340 0.245 0322 0.342 0.426 0.402
11 0.420 0.491 0382 0466 0.244 0.396 0310 0442 0426 0.852*
12 0.296 0360 0322 0358 0226 0323 0273 0.388 0398 0.737 0.748

* indicate the highly significant index value between two areas.

EE M HOrRe 2 KBEMmeE W4 Hi FASEE o] Rk R o Mol HEEST ¥A U
B o4 Hpie vEry I 9tk o F EBE IIM & Ebut Ao giFdch a5y 08 Lk & A2
= HiphFEe T 30402 A HEE £ BUK vjsraltts AEE  Yvan fEsE s HEEE K
Z ool bgtw B 7 BE 260622 4 BHEAA B BE EE BEHoR NEHCEANE
& HUE & BHEHES JEda ddsh ov & HOthetk o] N R B FES Y T AU

e ERS 2AY $-& wEelA NHRES W
Bh#o golAthe #EE &stx Aok #e
A sepkeest BREFSAY REAYA metd —

=3
MEwE MEMe B JERLEd R
Sneath—Sokal (1973) 2] HHHEE HHstd & 9

Bol AE Mol T Bt H& FEo| samz h ¢ e KRS ddth & BEMel 015 2IF o
BEol| oot BEEES wordA Hx uebA Eil G JERIDUREE vEhleRd & HERs Bl
Be #BoEE Ao ®ite drh ol of-¢ o = EEHmol MU fmdS EY

% 89 =% Morista's indexMrE S ww @ T Atk F EEMUKE ge4+E HUE %
EHE HERMY 08 ME =& HUAEE wolv obxl=d 42 12M BoAA 3 et fnlifE ol

wEst 81 RelA 3ldelx, 3,494 EBelA
% 2@4 WEsw ded 124 RAAE THE
WESIR ggeora 84 Bt —#{L=d Yo,
= ihEel BEmEEY HUES 23 129 Be

A HilHe] o WmEonR o #kEde thE
BHAREYS & & Utk I 4uTe SIAE
Migge YA E AR e iz AT A
o fkoRE KEAIT ®KEYS REY & A
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Table 9. Matrix of Sneath—- Sokal coefficient of distances between respective two investigated

stands
1 2 3 4 5 6 7 8 9 10 11 12
2 0.150
3 0.105 0.094
4 0122 0.102 0.095
5 0.088 0.102 0067 0.106
6 0.101 0.095 0.078 0.081 0087
7 0111 0.123 0091 0126 0113 0.073
8 0.110 0.061 0.058 0.096 0101 0.113 0102
9 0.111 0088 0.080 0070 0085 0.092 0116 0.106
10 0.108 0.109 0083 0.077 0.072 0.085 0.081 0.094 0.063
11 0.106 0106 0.091 0097 0093 0083 0.104 009 0105 0.131
12 0.114 0092 0087 009 0088 0.105 0081 0103 0114 0106 0.125
O AN EEC T 05T, 8KE. 605pp.
3l A X ® 12 BRI, 19800 HAOHEZ MEHEE EIK
Foh BRABEESER B EHEYBREREHRS
1. BEAEHE HERER REXE. 1958 Mg KR #. pp. 20—254.
HEFEBEE . 48pp. 13 BE, S %. 1983 POSCO #H21E
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