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I.5 chopy =459 uads
A. & 9¥4 ATy 4F
U Fol dAsGA F 724 HYFY F hFd A+E

gEalgion, ol g1 AFEL vk ek, ((Table.d)

TABLE . SUMMARY OF SPECIES DIVERSITY INDICES USED IN

THIS STUDY.
Species
diversity Equation Note
index
Simpson's s ny (ni-1) N;the density per qu?drat.
index Cd = R 4 S;the number of species
i=1 N(N-1)

in the quadrat.
ni,the density contribution
of the ith species.

. s Pijrelation abundance.
Shannon'qu=1__Z Pi &y, Pi ni;the density contribution
funetion ) of the ith species.
H == ) = gy == N;the density per quadrat,
- S;the number of species in
the quadrat.

1 S
N Elnl g ni)

Margale- -1 S;the number of speceies in

f's R, =N the quadrat,

index ' N;the density per quadrat,
N N;;exponential of

Hill's Rl:,==if~ Shannon's funetion H.

Ratio ? Ny;reciproecal of

Simpson's index,
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o, 2L AE Yy A,
Shannon's funetion H$¢ Pix relative density values
49 "Ex) =E relative basal area ( biomass ) values
(4 %) 5oz A" + Yo

22 relative density g o] §§ %49 relative basal
areag of¢3 Ty A#A HEE r=0.96, p=0.001 2
Ar SHAE o) &3y Fastrz  ( P.G. Risser & E.L.Rice,

1970 ) & Ad7ed4dE 4o YEAZ A 4Asd

B.% o44 4%y wa

T 49¥A Y EE F4AA4 BYY A4 Simpso-

of

n's index o Shannone¢ AHRoj]Eo4 wu £y Shannon's fun-
ction Hete) wmasie Fig.2od 2E ue o] ZAxe
s WA (r=-0.96)d Au%. 3 ¢ 24 Aad
A +AH41 48 2% F g4 osld de ag vehy
A =k,

Table 2& % 7249 %33 % 5Adz @ o Yag
3009 Datag vebd oW, o]E9 Datak dsmd s 4
AR =g o,

A S FaedlAd 24y 4o Shannond FHoe Ao
E¥o = wEelzxl A4E3 Shannon's function Hepe uam

A3 Fig. 3,49 7.
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TABLE 2. THE SIMPSON'S INDEX(Cd) AND THE SHANNON'S FUN-
CTION H OF 30 QUADRATS CHOSEN FROM TOTAL 72 QUADR-
ATS BY USING A RANDOM NUMBER TABLE.

S\ no.

ften| L |2 |3 | 4|5 |6 | 7] 8 |9 |10

H 2.30 | 2.21 1.86 | 2,87 | 0.99 3.02 | 2.2 1,67 2.8312.38

Cd 0.32 | 0.29 0.3 0.14 0.13 0.22 | 0,31 0,18} 0.18]0.16

Teaporl 10|12 | 13 | 14 | 15 | 16 | 17| 18] 19| 20

H 2.491 175 2,66 2,22 3.23 2,91 1.69 1.8 [ . 1.91} 1.68

Cd 0.48| 0,17 0.2} 0.1 0.12 0.124 0.35 0.36{ 0.26| 0.45

Iﬁ,\' 21 | 22 | 23 oa | 25 | 26 | 27| 281 29| 30

H .55 177 1.65{ 0.24 1.2 0.32| 0.2 1,23} 1.75{ 1.51

Cd © 0,471 0.31 0.38] 0.921 0.49 0,95| 0,98 0,53 0.37| 0.42




Cd

1.0L

0.8

0.6

0.47

0.2

12

Y-_— 0-99 - 0-48 X+ 0-06 XZ
r=-0.96

p<0.01

o]

Fig.2. Relationship between concentration of dominance

as indicated by the Simpson's index(Cd) and the
Shannon's function H computed with the data in

table 2.
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Fig.3-& Shannon's function H2} Margalef's index g ¥
23 #AHeolw, Fig.4+ Shannon's function He} Hill's
Ratio g wag RAeg, 2F Fdxo wdaAld o, Z
zZ+e A#AT rgd 0.95, 0.86°/H .
Table 3,4 F 7249 SAF F A ¥ 4 Ha g
3049 Datag el ZHolw, o5 Datag dsIe Y34

A =9,

TABLE 3. THE MARGALEF'S INDEX(R,) AND THE SHANNON'S . ‘. =
FUNCTION H OF 30 QUADRATS CHOSEN FROM TOTAL 72
QUADRATS BY USING A RANDOM NUMBER TABLE,

~._ho,
Itemn{ 1 4 2 [ 3 4 5 | 6 7 8 | 9 |10

2.64 | 1.86 {2.3 3.48 | 2.38 | 2,49 3.1 1.62 | 3.02 |2.36

5,77 | 3.17 | 4.09 | 8.78 | 5.07 | 4,76 6.08 2.88 | 5,77 | 4.17

1.5 3.231 1.8 .91} 1.57 | 1.72 1.83 1.77 1 1.52 | 1.55

H

R,
. 1 ]

ud yp f12 | 13] 14| 15 |16 | 17 | 18 | 19 |20
Item ,

" .

R,

2.5 7.381 2.6 3.6 2.61 | 2,61 2941 2.1 1.63 | 2.47

t\e\x?r"‘ 21 22 | 23] 24 25 | 26 | 27 28 | 29 | 30

H 1.02 | 0.23] 1.2 | 0.32 1.23 | 1.51 2,21 1.87 1 0.99 ] 1.55

R, 1.28 | 0,68} 1,67 | 0.79 1.81 | 1.9 4,31 2.481 2.11] 2.78
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TABLE 4. THE HILL'S RATIO(R,:,)AND THE SHANNON'S FUNCTION
H OF 30 QUADRATS CHOSEN FROM TOTAL 72 QUADRATS BY

USING A RANDOM NUMBER TABLE.

H 2,87 | 2.6 | 2,38 | 2.49 1.62 3.02 4.0 2.2 2.0 1.96

Ry:2 | 2.47 | 2,29 1,94 | 1.93 1.67 | 2.66 5.46 1.98 | 1.85 | 1.92

Item~ | 11 12 13 14 15 16 17 18 19 | 20

H 1,57 | 1.53| 1.5 1.83 1.52 | 0.8 | 0.84 1.39 | 1.02 | 0.23

Rl :2 1064 1'57 1148 1087 1046 i 1.37 1.% 1064 1052 0!95

21 {22 | 23 | 24 | 25 | 26 | 27 | 28 |29 |30

H 0.24 | 0.32{ 0.2 1.0 3.23 3.22 | 2.71 3.22 | 1.67 | 2.21

Ry.2 | 0.67 | 1L31] 1.2 1.33 2,53 4.5 3.3 3.25 | 2.02 | 2.64
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Hill's
Y=2.24 -1.38X+0.55X2
Ratio
r=20.86
p<0.01
6.._
[ ]
[ ]
41
Py ///'0 R
2r e 2
t—~9—-4——0"';/".!‘!ﬁ‘/
{ 1 ]
0 l ]
1 2 3 4 H

Fig. 4. Relationship between the Hill's Ratio(R,;:,) and
the Shannon's function H computed with the data in

table 4.

C. & ukAde Mygel 9% Shannon 59 HI4A A=
1. F 9934 A9 a9 A5 AF
tleokAd ol 2 Agel =zT3x Species Richness index 9}

Species Evenness index¥ Table 5o <Astq AEs3c.
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SUMMARY OF SPECIES DIVERSITY ELEMENTS USED IN
THIS STUDY.

Index

Equation

Note

Species
Richness

index

Ee = - ;.
log s;-log sn portance of the most

R=S8

S

S;the number of species

in the quadrat,
logs;;the logarithmic im-

common s species.
logsn:the logarithmic im-
portance of the rarest

8 species,

Species
Evenness
index

V._.

A‘ma,x

or

Al - A‘mi n

DipaxDimin

Ai,observed value of par-
ameter. = the probabi-

lity of interspecific
encounter,

N - S A
= oy 0= 2 (5

Z&,max;value parameter wo-
uld assume if all S spe-
cies were equally abun~

dant. -

N S-1
=[‘N—_1"] (<1
‘A‘min:value parameter wo-
uld assume if one species
was represented by N-(S
+1) individuals and the

other species by one
individual each.

_ N-S S-1
b e 8 SICETS)
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tt, Species Richness index¥E THAAH £ relative we-
alth indicator & g x3}xnr FAHsE TR =i
et Zge] =w 5% JHd F oz AH =g AW A
g AT T4 AEE 245 Brssl A B A Aoz
Fsrle oduge]l =HEG. 2y A FedAd AEsHe AT
Spec¢ies Richness index 2y YUY Ay =379y FEAAY
%4z 335e aAd. s & AFod AE3x Ec index:
Species abundance 8 importance value& o]f3}l7] = Fo
% T2 ®ysEE richness¥ti: Aol nicheed oFL
dermg AF adel g AL otk ( Peet, 1974 )

Species Evenness index: Pielou's J! (=H—Hmax ),
Pielou's J(=H/Hmax)(Pielou, 1966 ), e=S'/S
( Lloyd & Ghelardi, 1964 ), E=eH/s ( Buzas & Gibson,
1969 )3t V'=A1 /Dipay °F V=A1 =Diapgin 7/ Digax ~Digin
( Hurlbert, 1971 )¢ =&l k. & aTel4 Species
Evenness indexy V'gozm AFsigow, Vig Vo oo
Azt A Aapgipel T OAE Adstze AY FA=u
( Hurlbert, 1971)

2. F ©dd MdaQe =A4E3 Shannon T4 wa
Species Richness index (R & Ec )¢ Shannon's

function Hele] wm AzmE Fig. 5,604 BE: alel 2o},
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Fig.5%- % <9 Shannon's function H 99 HAAE et

Ye Aojd. F F+ 4AEF 29 Species Richness & zxt

PN

3 FHSE HoE, F Fs+ Z7tsl"d  Shannond I+ g=xE

F7HEL ¢ F Y. (r=0.95)

TABLE 6. THE SPECIES NUMBER(R) AND THE SHANNON'S FUNCTION
H OF 30 QUADRATS CHOSEN FROM TOTAL 72 QUADRATS BY
USING A RANDOM NUMBER TABLE,

H 2.3 | 2.64 | 3.02 |2.2 | 3.22 | 2.83 | 2.49 | 3.1 | 3.48 | 2.67

no,
h 11| 121 13| 141 15 16 | 17 | 18 | 19 | 20
e b

H 2.85| 1.5 2.66 1 2,22 | 3.23 2.91 344 2.0 1.411 1.69

Ite 211 22 | 23 24 25 26 27 28 | 29 30

H 1.8 | 2.9 1.52 | 1.88 0.86 0.84 1.43 1.0 2.29] 1.96




4.0

3

.0

2.0

1

.0

20

Y=0.91+0.19X

r=20.95
. p<0.01
1 l ] l L { 1 ‘ |
4 8 12 16

Species No.

Fig 5. Relationship between the Species number and the

Shannon's function H computed with the data in

table 6.
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Fig.6& A% ¢ Species Richness®& % 1t v
3802 JVEeElyE Ec index$9 Shannon's function Hepo
FAE ek Aoz, AAAHo A dd=. ((r=0.83)

Table 6,7¢ % 7244 33y F FAAx ¢ o Lag
3074¢ Datag vetd zeol=, o] &4 Dataxs HTEo] A
A7 =g,

TABLE 7, THE SPECIES RICHNESS INDEX(Ec) AND THE SHANNON'S
FUNCTION H OF 30 QUADRATS CHOSEN FROM TOTAL 72 QUA-

DRATS BY USING A RANDOM TABLE.

no.

Item\

Ee 13.63 [11.49 | 16.35 | 6.59 | 5.66 9.74 4.45 | 5.49| 6.44 | 5.35

H 2.85 | 3,22 | 3.48| 2,21 | 2.64 3.02 | 2,49 | 2.67| 2.85 | 1.75

Ttemn | 11|12 |13 | 14 | 15 | 16 | 17 | 18 19 | 20

Ee 2,381 7.89112.67} 11.63 | 10.52 4.6 6.29 { 4.01 3.16 | 4.67

H 1.5 2,66 2.71| 3.4 2.29 2.29 1.9 | 1.53] 1.5 1.72

Ttemw | 21 |22 | 23| 24 | 25 | 26 | 27 | 28| 29 30

Eec 4 3.67| 3.42{ 3.74 4.04 3.28 3.5 1.99( 4.25 | b5.91

H 1.55| 1.83} 1.77] 1.88 1.38 1.44 1.67| 1.2 1.75 | 1.51
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2.0
Y=1,24+0.15X%
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4 8 12 16 20 Ee

Fig.6. Relationship between the Species Richness index
(Ee) and the Shannon's function H computed with the

data in table 7.

Species Evenness index ( V' )¢ Shannon's function Hg}
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%, (r=20.88) = o 2o Y e 2zsgd g 4E
T ete] Shannond g g FoMAE &+ AdH.

Table 8- & 7249 FAg T BAA & A4 Iy 30
Aol Datag vehd Aelw, o] &9 Data: Y5 Eel 934

A4 s e

TABLE 8. THE SPECIES EVENNESS INDEX(V') AND THE SHANNON'S
FUNCTION H OF 30 QUADRATS CHOSEN FROM TOTAL 72 QU-
ADRATS BY USING A RANDOM NUMBER TABLE.

Pl 2 s | g 5 6 7 8 | o | 10
Ite
A 0.77 | 0.79 0.8 | 0,9 0.94 0.96 0.93 | 0.93 0.83 0,88
H 2.30 | 2.21 2.64 3.48 3.02 4,0 2.36 3.22 2.17 2,83
Y11 12 tis | 1a s | 16 |17 |18 |19 | 20
Item '
v 0.88 | 0.83 0.93 | 0.74 0.87 0.81 0.95 0.9 0.95 0.78
H 3.1 2.67 2.85 1 1.5 2.66 2,22 3.23 3.4 2.91 1.8
no .
21 | 22 | 23| 24 | 251 26 | 27 | 28 |29 | 30
Item
V! 0.81 1 0.78 0.84 | 0.69 0.82 0.87 0.71 0.15 0.2 0.25 »
H 1.72 | 1.55 1.83 1138 1.67 2.2 1.2 0,24 0.32 0.2
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Fig. 7. Relationship between the Species Evenness index

(V') and the Shannon's function H computed with the

data in table §.
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A, Shannon &Fol g AEF Ty FAHHE

gty zxzdel =g F thekdd, A, Species Richness
indexst Species Evenness index ¢ & Table -9
2o

TABLE 9. TOTAL NUMBER OF QUADRATS, TOTAL NUMBER OF SPECIES
TOTAL NUMBER OF INDIVIDUALS ENCOUNTERED IN STANDS
USED IN THIS STUDY, SHANNON'S FUNCTION H, PIE
(PROBABILITY OF INTERSPECIFIC ENCOUNTER, &,),
SPECIES EVENNESS INDEX (V' OR V) AND SPECIES
RICHNESS INDEX(Ec) IN EACH 7 STANDS IN MT, HANLA

Eleva- {Totali TotalTotal} : *
Stand t1on I ERON TR H| Ay | V| V| B
(m) |drats|cies
1 1200 - 1300 11 35 424 3.64 0.8467 | 0.8695! 0.8452| 22.33
2 1300 ~1400 14 34 430 4,01 0.9134| 0.9388| 0.9279} 25,98
3 1400 —-1500 9 25 317 3.70 0.8819| 0.9143| 0.8983] 15.45
4 1500 —1600 9 11 193 2.81 0.8236{ 0.9013| 0.8890 8.4
5 1600 —1650 11 12 243 2.39 0.7213] 0.78371 0.7609 8.07
6 1650 -1700 8 10 283 1.83 0.6729| 0.7451| 0.7260 6.50
7 1700 —-1800 10 8 322 1.81 0.7144} 0.8139{ 0.8043 5.30

ok, N;the density per stand,.
S;the number of species in the stand.
ni; the density contribution of the ith species.
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Table 9|4 5ol % 47 7% ®e *& Stand 104
on, E7 FolAd ozt FLEHGG. AMAFA AR BLE X
€ Stand 20]3x A HL FE Stand 4o+

%3 Shannon's function Heol Y& 4Ex F o2
Stand 244 7 & S ngown, fAd o2 Stand |,
2, 39 IE 1200 -1500m =e] Stand 4, 5, 6, 7a
1500 - 1800 m =Adxch Etel,

debats Adel wEd A %Y F o4, Ee, V'E 4
Fetgvt. 2 Hae Table 1049 o] AFHE] FFLE
A

ofx
L
o
2,
t

$4, Eest V'sb ¥ deistow, Standge 3
3432 Ao 3 Eioh

Z X

5 ‘Il'"‘t'.'
TABLE 10. TOTAL NUMBER OF STANDS,TOTAL NUMBER OF QUADRATS,

TOTAL NUMBER OF SPECIES ENCOUNTERED IN STANDS USED

IN THIS STUDY,AVERAGE NUMBER OF SPECIES PER STAND,
AVERAGE SHANNON'S FUNCTION H, SPECIES RICHNESS INDEX

(Ec) AND SPECIES EVENNESS INDEX (V') IN EACH GEOGRA-
PHICAL SECTION IN MT.HANLA

Total Total Total ﬁverage'Aver— Avers=t Aver-
Location No.of 8f No. of ({10 ies age age age

stands qua speciesnPStnd| H Ec \A
North west 3 28 53 27 3.3 18.79 | 0.86
South west 1 9 25 25 3.70 | 15.45) 0.91
North east 1 8 10 10 1.83 6.50 0.75
South east 2 21 16 9.5 2,31 6.871 0.8




TABLE 11. AVERAGE IMPORTANCE VALUE OF PLANTS IN MT. HANLA
Dominance Species . .

. per Stand Pinus Carpinus Acer Rhododendeum | Abies Juniperus Enpetrum
Leading densiflora laxiflora palmatum mucronulatum | Koreana chinensis nigrum var,
Dominace Species : var. palmatum ) var., japonicumjaponicum

— parma il - JEPRRAT R yephnl el
Pinus densiflora 2 119 51

Carpinus laxiflora 3 75 11

Acer palmatum var. palmatum 9 35 h3 135

Rhododendeum:mucronulatum 15 111 83 79 68

Abies koreana 12 174 161 144

Juniperus-chinéisis var.sargentii 3

Empetrum nigtum var.. japenicam 2 30 17 45 39

Prunus sargentii 1 1¢ 30

Symplocos chinensis for. pilosa 6 24 48 15 14

Ilex crenata var. microphylla 13 62 32

Acer mono 1 15

Smilax chima 1 15 19 16

Physocarpus amurensis 4 68
S
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A

1E7 W& RelARH & Rd &=
stz 7248 WETE Z4HE
A 3}ol o},

Table 11. &
Leading dominance &4 &
BAE

€

importance valueg ®3 &

24 $4¢ 989 =% AFE AAFA et 2
2.52 39 Cole~

B, B} 445
& o
& BEAd A-&3pgd.
1. 8¢k PHE x93 FHF49Y ¥E 1:
man PH meter & Z A3},
9. BEoF 423w 105Ce dry ovenold 447 AxAA
F FAH&d. » '
3. %1% @F%e& 700C Furanced]A lhﬁ 0 & x 23
L1+ 2 | ‘
4. Ak B 24 AZY FF 4AddA4 EFE 154 Ix AZ
% General screen sieve 0.5m=2 HA, 3 AL FFL
Hog AY Zsigder, A%4 Fol( Ca,
A siq . |
( Table 12)

Al 7l

Micro Kjeldahl

K,Na )& Flame Photo meteri
Bop 34 Ase B3 2.
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V. & = AE

Simpson's index: Standdl4 ggFeoz AYxl 249 7
A Eo] L Fo LA HE Aoz FH  Agds g,
( Simpson, 1949 )

o] AF9 FAHzgtel 0.90]4 ddllE T{T Fol 3t ZIA
2 4L oFE THE JeEA, 0.3-0.79 FE He ASE
2% 2% BEsd $HE oFr THE vebdH, 0.1 -0.3
9 ALE A Fo] FHFoE o]Fofz FTHE JvEhe ALE,
A% Simpson's index: Concentration of Dominance %3 o
#olAl =gk, (Whittaker, 1965 )
2=z o A4k A FTAY F AL dehd Hsd,
d8 U AFEZ wyse Acsgrh, Add AFEL
Simpson's indexd &Hugt 114 W Fual

nj(ni-1)

p=1-~-X21[ N(N=T)

1 ( Pielou, 1966 ), Reciprocal of

Simpson's index ; 1 /X P;j2 (Hill, 1973 )¢ Variation of
Simpson's index ; Dmc= ( N -\/2—1—1—12—) /N -VN ( McIntosh,
1967 ) o]k,

Margalef's indexe Hill's Ratiox %3¢ ‘Equitability
index =% ‘Redundancy index Fo2, o)A =AY FEF

o] Bmam HLgL AT 4 Y& AFEH, B ATdAE T4
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Hep wlagld #Lolth. Peet (1975 )ol st Pielou's J,
Pielou's J', Lloyd & Ghelardis ratio, redundancy 24 Fager
9] diveristy formulation S ¢4 FAHEAA Equitabi-
lity A48e 48%d 4§ $obE EF FTAT 4 4o 9
% h.

Shannon ¢ @4 HE: HRo|Teld Zud ¥+, A4l HY
Shannon & Aol =wed F T4 49 FFAY FES
295 EE YARY %FY ¥ Yegn. ¥4+ HY %E

Pie og g g8 sHHded, 38 AFES

H= -3 (B ) ag( =) (Margalet, 1957 ),
1 N N

§ b b ( Wilhm, 1967 ) ¢
Hb"-l(B)bg(‘B) i1hm, 1€

n Pr . ‘ -
sz—213(~~i;—) &3 ( —=) ( Dickmann, 1968 ) o]},

olobzre] & Hopd A4E 4% 9 F x4 WHE o
ezl 95 =EelA AolAw, 4% Fe Stability, Poll-
ution, Succession, Productivity So HE£s57 H3tqd A&
e Aol WEAAL geomw, i A4EL FAH sz
e |

23} Shannon's function HE ol Ad x4+E9q
Species Richness index (R & Ec¢ )& Species Evenness

index (V' ) & vlag Az Fig.6, 7, 844 RE s}
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o] Wy L A4¥#AE vehn ez (FAY rg
0.95; 0.83, 0.88) A& F¥%Y F <4 Shannon's
function Hel o3t 4FstE ZHol wgAsida Lo,
Odum ( 1971 )l 93t A& Repellde 2714 FFY H
Al Aol sEstabn slgdu. 2 Fve & ecosystem W ell4]
wAsE BN FAE Aold EAse A3WAY A5 Ee
G54 &old, FdAAE T FAHAA dehde FE OEE AAE
Aolel  EAsE 4EAAY 54 EE FEY A Al

Travers ( 1971 ), Boudouresque ( 1971 )= 3§ ecosystem

O

g FzE% A g F Yx diversity F3 L bioce-
nose 2z wAlY =ZE AJAEL Haoz g Add YAt

bEstk A Ao,

28y & dTFe4y g+ HY FAZL A4EFEY o

FEot a1 FHxAY FA4 A= =Ex o= ¥ Fo FHF

Bo] VEbgEsE JEE Ho 2, A4l Hy biocenose s

FAEE F4Y FHL4LE FTY s AFE YA BT A
», biocenose i XX ecosystem AAET v Eie e

obu t},

geld 4% 29 nxde =& F =SP4 Table 9. 9

A RE dkp ze] 1300 ~ 1400mol A A EFX HE 2AH.
g2t 4o Warmth index ( 23 ZFRY, 1968 ) el 93sted 1500m
ANE GPBY4YA, 2 o 4e FENQFIRE 2w, G
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geddt 4SAGLLdne TEel 9% dosn A FA49
4o 2AHT Yo

5 gg4s wdedd E9 24 A3F sased Laesd,
2 £2EY, 4 A4 TEY vIE 3 4ol L 9
gq49 Adel ¥& AR unded, §4% Y¥eE Eus
e FAUT A4 4SAg4ddst ¥4 ek, (Fig.s)

Fig.gel4 webd A% =, 3 dad A4RY 4994
QA ST NE ¥4 8de e F89% A s
%, 2euT Seld

5 Godsh B¢ 42uW, A U4Y, 2EUT TR 4 A
4 rzge #72 0.98, 0.97, 0,988 ¥ A3 FAdA AFE
@ + g9 (Fig.o)

oskgel EY T4 GEFY wHel Ex 48 Tl
24 ¢35 H9LIELddA 3 R4 Ee A¥E g

Z A% Fo4 geographical locationo] A E F ok

4o dFE AL ¢ + g
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I ; Y=1-16+0.02X
r=0098
p(0.01

—== 3 Y=-2.4640,04X
r= 0.86
p(0.01

i

L | L
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soil Ca(ppm)

— ; Y=0-84+3.66X
r=00 97
p<0.01

—— ; Y=0.27+0.17X
r=0.98
pl0.01

-——3 Y:-U.36+U.21X
I'= 0.96
p{0.01

! i
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soil water content

(%)

fFige 9. Relationship between soil water content, soil calcium,
soil nitrogen and species diversity(H) computed with the
data from 7 stands in Mt. Henla. (—3 799, ---3 80u)
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ABSTRACT

A STUDY OF THE PLANT COMMUNITIES ANALYSIS OF THE MT.
HANLA BASED ON THE SPECIES DIVERSITY INDEX.

Lee, Hoo Nam

This investigation made a comparative study of species
diversity indices.

And tree species diversity was measured in 7 Mt. Hanla
forest stands (1200-1800m) and was compared with the charac-

teristic of soil.

The result was as follows.

1. The Simpson's index for concentration of dominance and
the Shannon's function H were\inversely related in a curvili-
near fashion.

2. The Margalef's index and the Shannon's function H were
positively related in a curvilinear fashion. Also, the Hill's
Ratio and the Shannon's function H were positively related in

a curvilinear fashion.
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3. The Shannon's function H increased with the number of
species per quadrat and was positively related to Species
Richness index (R.& Ec) and Species Evenness index(V').
Therefore the Shannon's function H was suitable for species
diversity index in this study.

L. Dominant species on the elevational gradient were Pinus

Juniperus chinensis var. sargentii, BEmpetrum nigrum var.

Japonicum.

5. Species diversity by th¢ Shannon's function H was high
in the deciduous forest (1200-1500m) in Mt. Hanla. Species
diversity referred to as the elevation of mountain was related
to soil water content, total nitrogen and exchangeable calcium
in soils. Thus mesic sites with calcareous and nitrogenous

soll supported the highest tree species diversity.



APPENDIX

List of Species in the Stands

Aceraceae w¥J¥ 3} .
Acer palmatum var. palmatum (K. Koch) Rehder w3 -
A. mono Maximowicz 4l

Actinidiaceae ©hel 3} o
Actinidia kolomikta Maximowicz # t}#

Aquifoliaceae 7&y F-3t
Ilex crenata Thunberg var. microphylla Maximowicz vt

Araliaceae %53}
Aralia elata (Mig.) Seemann ¥§
Kalopanax pictum (Thunb.) Nakai &v5

Berberidaceae wf 2} §-3
Berberis amurensis Ruprecht wl ¥ ¥

Betulaceae A&uF-3}
Betula ermanii Chamisso Ab& & U5
B. ermanii var. communis Koidzumi 3L} &
Carpinus cordata Blume 7}x| 4%
C. laxiflora (Sieb. et Zucc.) Blume A ¥
C. tschonoskii Maximowicz 74 v¥

Caprifoliaceae <% 3}
Abelia insularis Nakai A< 7§
Viburnum dilatatum Thunberg 7}=t4t
Welgela subsessilis (Nakai) Bailey ® %

Celastraceae x4ty F3t ( 3453t )
Euonymus alatus (Thunb.) Siebold 34U
E. alatus var. subtriflorus Francket & Savatier 3 ¥4+




APPENDIX (CONTINUED) .

Cornaceae %% 413
Cornus macrophylla Wallich #9¢ =3
C. controversa Hemsley %% Y7
C. kousa Buerger AL U
Cynoxylon japonica Nakai var. virides Nakai 42 &y

Cupressaceae &9 53} , ]
. . - . s - L. O =
Juniperus chinensis Linné var. sargentii Henry F& %4

Elacagnaceae X.&| V5 3
Elaeagnus umbellata Thunberg ®e| v 5

Empetraceae 4} 2wz} .
Bmpetrum nigrum Linne var. japonicu{r_; K, Koch Al &9}

Ericaceae A g 3}
Rhododendeum mucronulatum Turczaninow Al &
R. schlippenbackii Maximowiczi H %
R. weyrichii Maximowiczi ¥
Vaccinium Koreanum Nakai Ated &
V. oldhami Miguel A& Y

Buphorbiaceae © = 3} .
Daphniphyllum macropodum Miquel A8 AT

Fagaceae W &4+ -
Quercus acutissima Carruthers EE 2 vF
Q. crispulimongolica Nakai & 25
Q. serrata Thunberg &3 u -+

Liliaceae wj g3}
Smilax chima Linné =z}

Magnoliaceae E-# 3}
»-Magnolig kobus A. P. DE Candolle E#

Oleaceae E- A 3}
Fraxinus rhychophylla Hance &¥# Y%
Tigustrum foliosum Nakai 413 &+
L. obtusifolium Siebold & Zuccarini # Fv T
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APPENDIX (CONTINUED)

Pinaceae 453}
Abies koreana Wilson F4hJ} 5
Pinus densiflora Siebold & Zuccarini &£4+F

Ranunculaceae u]yg] o} v] 3}
Clematis apiifolia DC. Ah¢f R uk

Rosaceae #®|3%}
Crataegus pinnatifida Bunge A4hvF
Malus asiatica Nakai s &uYF
Physocarpus amurensis Maximowicz AMF GV
Pourthiaca villosa Decne & &]
Prunus sargentii Rehder A%
Pyrus pyrifolia (Burm. f.) Nakai &l u+F
Rosa mutiflora Thunberg Az
Rubus cratagifolius Bunge At#% 7]
Sorbus alnifolia (Sieb. et Zucc) C. Kosh ¥ ¥
S. commixta Hedlund ©}7}-&
Stephanandra incisa (Thunberg) Zabel ¥4+

Rubiaceae FHF 4ol
Damnacanthus indicus Gaertn. fil. ZzJ5

Saxifragaceae ¥ & ¥ 3}
Hydrangea macrophylla (Thunberg) Ser. var. acuminate
(Sieb. et Zucc.) Makino AT
H. petiolaris Siebold & Zuccarini &%
PhiTadelphus schrenckii Ruprecht %5

Styracaceae = Fuv 53}
Styrax obassia Siebold & Zuccarini %54

Symplocaceae 3] E-3}

Symplocos chinensis (Lour.) Druca for. piloss (Nakai)
Ohwi Xx @ ) J5F

Taxaceae F 3 F-3}
Taxus cuspidata Siebold & Zuccarini &

Torreya nucifera (Linné) Siebold & Zuccarini ¥l ZvF

Tiliaceae sy ¥
Tilia amurensis var. glabra Nakai %8| y¥
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Vitaceae x5 3}
Vitis flexuosa Thunberg A=} %
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APHENDIX(LCUNTLNUELD)

Raw Data
STAND 1. ELEVATION DIRECTION INCLINATID? DEGREE TOTAL NG. OF SPECIES
1200-1300m NW 25 2-3 35
b — —

Quadrat No. Total TJotal

Species 1 2 3 4 5 6 7 8 9 10 N No. of Basal
: Indi. Area(cn)
Symplocos chinensis for. pilosa 11 1 1 3 9 1 18 224.85
Acer palmatum var. palmatum {2 8 5 4 8 5 5 8 45 3079.76
Cornus controversa | 1 1 2 6.68
Acer mona ! 2 2 5 1 1 11 337.12
Quercus crispulimongolica é 3 1 7 11 475.07
Pinus densiflora 2 2 1 14 320 1 8 1 3 56 50877.33
Carpinus laxiflora i 1 5 3 4 15 984,99
Pyrus pyrifolia ; 1 1 152.94
Actinidia kolomiota i 1 1 7.07
Cornus macrophylla | 1 1 283039
Carpinus cordata ; 1 1 2 3.27
Philadelphus schrenckii i 1 2 3 3.33
Berberis amurensis i 1 1 0.78
Quercus serrata .1 1 3 4 1 10 2119.73
Fraxinus rhynchophylla : 1 7 8 7258.19
Ilex crenata var. microphylla 129 24 41 25 2 5 20 146 27.93
Euonymus alatus : 1 2 3 9.42
Viburpum dilatatum ! 2 1 2 5 15.7
Hydrangea petiolaris 11 1 3 0.6
- Carpinus tschonoskii 1 1 1 3 162,28
Ligustrum foliosum ; 6 6 12 2.4
Tilia amurensig var. glabra D N R | 3 9.42
Cornus kousa 1 1 63,62
Pourthiaea villasa 1 2 1 4 29,05
Sorbus alnifolia 11 1 3 320,44
Daphniphyllum macropodum 1 4 1 2 8 70,15
Vitis flexuosa 1 1 3.14
Prunus sargentii 5 6 4 1 5 21 297.53
Kalopanax pictum 1 2 3 6.28
Ligustrum obtusifolium 1 1 2 6.28
Crataegus pinnatifida 7 7 1.4
Cynoxylon japonica var, virides 2 2 6.28
Taxus cugpidata 5 5 1
Rhododendeum weyrichii 1 1 12.57
Smilax chima 1 2 1 1 1 6 4,73
Total No. of Individuals 61 60 73 51 30 42 11 18 41 28 9 424 66865, 72
Total No. of Species 17 18 15 8 14 8 7 5 9 5 )




ABFENDIX(CONTINUED) : 49

STAND 2. ELEVATION DIRECTIUN INCLINATION DELGREE TOTAL NOU. OF SRECIES
1300-1400m NW- 15 10° 34
Quadrat No. : Toral Total
Species 1 2 3 4 5 & 7T 8 9 10 11 12 13 14 No. of Basal
Indi. Area(cmd)
Symplocos chinensis for. pilosa 5 4 A 2 6 6 3 2 6 35 502.05
Acer palmatum var. palmatum 9 6 2 8 4 7 4 2 2 8 10 2 1 65 8360.01
Cornus controversa 301 3 5 1 11 0,13
Acer mono 3 1 3 5 12 2578.6
Quercus crispulimongolica 1 3 3 1 8 2093.86
Carpinus laxiflora 2 1 6 7 1 1 6 171 2 1 1 45  12561.3
Carpipus cordata 5 1 3 1 2 1 1 14 6244 .66
Philadelphus schrenckii 1 1 0.03
Juercus serrata 2 2 .4 1 9 5027.09
Betula ermanii 3 3 242.4
Taxus cuspidata 4 2 1 7 161.6
Pourthiaea villosa ! 3 3 1 1 6 14 8.58
Prunus sargentii c2 4 1 1 8 823.87
Abies koreana 1 1 254,47
Quercus acutissima 1 1 0.13
Jdusrcus glauca 2 2 1.28
Ligustrum obtusifolium 2 2 2 2 3 6 17 16.58
Rubus cratagifolius 2 2 30.54
Torreya pucifera 1 1 1.33
Stephanandra incisa 2 2 0.2
Ilex crenata var. microphylla 3 15 15 5 18 18 74 551,67
Smilax chima 8 16 ] 27 5.4
Abelia insularis 4 4 c.8
Carpinus tschonoskii 2 10 3 6 21 4.2
Euonymus alatus 2 2 1 5 6.88
Berberis amurensis 1 1 0.2
Sorbus alnifolia 2 2 81.58
Hydrangea macrophylla var. acuminata 1 2 2 5 131.57
Rosa mutiflora 1 1 3.14
lagnolia kobus 3 3 58.89
Pinus densiflora 2 5 7 6 4 4 2 3 33 19791.93
Cynoxylon japonica var. virides 1 1 0.2
Vaccinium koreanum 1 1 2 0.4
Euonymus alatus var. subtriflorus 3 3 0.6
Total No. of Individuals 36 28 19 72 18 36 27 13 16 41 24 41 48 11 430  59546,27
Total No. of Species 10 8 9 14 7 10 9 6 6 ] 8 g 11 4




ARPPENDIX(CONTINUD)

STAND 3. ELEVATION DIRECTIUN INCLINATION DEGREE TOTAL NO. OF SP.
1400-1500m SW 5 38° 25

Quadrat No. § “ Total Total
Speciss ‘1 2 3 4 5 6 1 8 9 No. of Basal

Indi.  Area(en).

Symplocos chinensis for. pilosa S 10 1 2 13 126.34
Acer palmatum var. palmatum é 16 2 6 7 5 10 10 23 7 86 6269.18
Cornus controversa | 1 1 2 0.98
Carpinus laxiflora : 1 1 2 1 1 6 570.01
Rubus cratagifolius - j 3 3 3 9 493.19
Acer mono -1 1 1 1 1 5 556,095
Pourthiaea villosa .4 1 6 1 12 178.42
Prunus sargentii 1 1 1 254.47
Abies koreana i i 1 n 2 228.75
Kalopanax pictum A 1 2 1 4 110.75
Euonymus alatus 3 4 6 5 1 2 21 232.09
Smilax chima .5 1 1 7 20,7
llex crenates var. microphylla 5 8 11 7 3 01 35 62.6
Styrax obassia ! 1 1 2.54
Berberis amurensis b2 301 1 2 9 68.64
Rosa mutiflora 201 1 1 7 2.28
Physocarpus amursnsis % 2 2 0.7
Elaeagnus umbellata § 4 1 5 1.85
Ligustrum obtusifolium 2 1 3 1 7 50.95
Clematis apiifolia ' 1 1 0.2
Taxus cuspidata 38 3 2 1 44 115,97
Hydrangea petioclaris 1 1 0.2
Sorbus alnifolia 4 4 8 1124.88
Euonymus alatus var. gubtriflorus 2 8 3 13 111.17
Cornus kousa 2 33 8 3 16 682.72
Total No. of Individuals 92 31 50 40 16 16 27 32 13 317 18006.67
Total No. of Species 14 12 10 13 9 4 10 8 5




APRENDIX(CONTINUED)

STAND 4. ELEVATIUN DIRECTION INCLINATION DEGREE TOTAL NG. OF SP.
1500~1600m SE 10 20-25° 11

~§~§N““‘““*~‘--?3iifat No. ? Total  Total
Species D 2 3 4 5 6 17 8 9 -No. of Basal

Indi. Area(cnf)

Ilex crenata var. microphylla g 1 1 2 2 6 0.98
Physocarpus amurensis 13 5 71 9 1 3 4 6 4 52 129.9
Damnacanthus indicus L2 3 20 25 5

Ligustrum ibota var. angustifolium 2 1 18 3 24 282,58
Rhododendeum mucronulatum 5 4 10 6 3 3 6 50 828.16

Symplocos chinensis for. pilosa § 10 3l.4
Vaccinium oldhami 202
Elaeagnus umbellata

Acer palmatum var. palmatum 1l 3
Taxus cuspidata 5

Juniperus chinensis var. sargentii 1

o

Lol 7 s o]

.

3.9
12,56

1

0

=
[
0B O

o2

Total No. of Individuals 32 13 25 26 1.4 13 27 35 193 1299.07
Total No. of Species 7 5 6 5 4 4 3 3 5

a0}

P = —

STAND 5. ~ ELEVATIGN DIRECTION INCLINATION DEGREE TOTAL NO. OF SP.
1600-1650m Nw 15 30 12

Quadrat No. Total Total
Species 1 2 3 4 5 6 7T 8 9 10 M1 No. of Basal
Indi. Area(cnd)

1 5 5 12 151.59
2 6 10 10 72 8550,.96
5 14 10.92
18.84
15 2 12 8 104 1830.35
' 102.63
22,11
28.26

Berberis amurensis
Abies koreana
Elaeagnus umbellata
Ligustrum obtusifolium
Rhododendeum mucronulatum 1
Taxus cuspidata
Weigela subsessilis
Juniperus chinensis var. sargentii 1 8
Damnacanthus indicus 4 1
Stephanandra incisa 3

Abelia insularis 3

Symploceos chinensis fore. pilosa 2 1

K I R ol e
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| ol
(FWRWE N RT- W e

Total No. of Individuals , 27 34 12 21 27 17 13 23 19 27 23 243 ’10736.1
Total No. of Species 7 5 4 3 4 3 5 4 4 3 3

— —



AFFENDIX(CONTINUED)

STAND 7. ELEVATION DIRECTION INCLINATION DEGREE TOTAL NO. QF Sk
1700-1800m SE 6 10° 8
{uadrat Noe. Total  Total
Specises 1 2 3 4 5 6 7 8 9 10 No. of Basal
Indi. Arsa(cnt)
Abies korsana 25 48 11 18 14 116 19005
Rhododendeum mucronulatum 18 23 17 18 4 " 33 113 2218
Berberis amurensis 2 2 4 78.52
Weigela subsessilis ‘ 2 2 12.56
Taxus cuspidata 3 3 5§ ' 3 5 19 177.27
Juniperus chinensis var. gargentii 9 20 20 K 56 176
Empetrum nigrum var. japonicum 6 3 1 10 2
Rhododendeum schlippenbagkii 2 2 39,26
Total No. of Individuals 31 38 42 38 29 50 16 18 14 46 322 21708.61
Total No. of Species 5 4 3 2 2 2 3 A1 1 4
STAND 6. ELEVATION DIRECTION INCLINATION DEGREE TOTAL NU. OF SF.
1650-1700m NE 10 2-5° 10
{uadrat No. Total + Total
Species 1 2 3 4 5 6 7 8 No. of Basal
Indi. Area(cnd)
Abiss koreana ' 7 8 15 20 25 9 20 M 115 6446,.4
Rhododendeum mucronulatum 6 11 25 6 28 24 100 1963
8erberis amurensis 1 1 2 39.26
Sorbus commixta 1 1 2 38.61
Stephanandra incisa 1 1 3.14
Rubus cratagifolius 1 1 50,27
llex crenata var. microphylla 1 1 0,07
Betula ermanii 3 3 176.71
.Weigela subsessilis 2 2 3.27
Juniperus chinensis var. sargentii 20 6 20 10 56 176
Total No. of Individuals - 16 42 46 46 36 14 48 35 283 9072.41
Total No. of Species 5 5 3 3 3 4 2 2
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