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An Application of Canonical Analysis on the Distribution
of Lichens in Mt. Duckyuoo
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(Dept. of Biology Educ., Jeonbug National University)

ABSTRACT

The simplification and the searching trends of complex data which assumed
relationship between predictor variables and object variables are one of primary
objectives of ecological research. This study was aimed to apply canonical
analysis consisting of canonical correlation analysis and canonical variate
analysis related to lichen vegetation and several environmental variables which
are elevation, height on ground, exposure side and cover values.

Data collected from the Duckyoo National Park in August 1985, Lichen
species was ranked by egivocation information theory with cover values.
Canonical correlation analysis was applied to one data set both environmental
variables and lichen family. In order to make two sets of data matrix the
scale of position vector ordination was calculated from the vector scalar
product for lichen species. Canonical variate analysis was applied to rearranged
data which was made by interval class code for environmental variables.
The sharpness values was calculated in frequency of contingency tables and
the dispersion profiles of each species in classes of environmental variables
was designed to extract component values based on the decomposition of exp-
ected frequencies in contingency table.

The results of canonical correlation analysis revealed canonical first corre-
lation value 0.815(89%)," and second correlation value 0.083(11%). Signif-
icance test showed that the hypothesis of joint mutuallity of canonical corre-
lation is accepted (P>0.05). The relation between canonical score of veget-
ation variables and that of environmental variables indicated linear tendency.
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Also, canonical variate analysis with contingency tables which were rearran-
ged frequencies of four environmental variables revealed that the sharpness
was high, first and second variate were over 75% and species dispersion
profiles by first component gave the internal trends well and this becomes
completely evident in first component profiles, where monotonic trends was
detected in spite of the vagueness in internal structure in observed data

profiles.

wOW

A ReBBo A fERE M (vegetation data)E Y o 4ERBEES BOE 2A FoF
Az KA & ok AAE @S Efi(multidimensional data)Z Fo{ 4 st B
f(simplification)2 vehil &= Heolwl EAl= B ##o JYebil & of 1 HiAtrend)
2 2798 Aolvh. &I 20937 el EAW ] 4A3} computer & o]0 g EHH
9 AR S aA BEACT.

Fikayhe) dlubel IEXE4Hrit(canonical analysis)-2- £ HEEE R (multiple regression)
oAl A Wyt EBMEEY 49 TR GRS EHFESHk(eigenanalysis)
AT #Eo e} EREMEMS BEHIe Hkoz 4AH8d o&3r& 19609
o] £ 2 gl g t}(Harberd, 1962; Seal, 1964; Kendall and Stuart, 1966; Austin and
Greig-Smith, 1968; Pielou, 1969).

ERFHEE o) &3t BRI HAENS ME e ER 5 (component)S EHs
T ERFWEECCA) e 28] EESIES BR #iEd =2 mEfE(weighting
value)s BB (BREEED Y WBSNGEEEEDS T 744 HEz FrE
(canonical score)E HEMH3te o] & ¥IkdtE Aol f(Gauch and Wentworth, 1976;
Aart and Smeenk-Enserink, 1975; Gittins, 1979).

2.3 Feoli & Orloci(1979) & IE¥EAHTES WAt RIEMHS WEPBEE HA%
(clustering)& o] &3t] FHEGXPE EFIZ tXq fT5IRANA 2*Fho] EREARMAES
BERDAL OIS ol &3t MHM BMRE HESI= HHESHk@nalysis of co-
ncentration)g& 7|4k 34l o},

A P EREMARES EHd Bt BFA EEENE 134 a4 7
Fikez whEa XM 2 EEES B3I Bkl A #rste #hEkes &
BHo] BEBEE WA det EAdte EEEEe BEEBES 4 #FE (contingency
table)§ whEo] Aol B HIAS BT 5 A WUt =3 AEENI EEE 9
ko] EHLC oA E MEAEDY BEERC R SENER ¥, =29wdE F2 4
¥t = fIE A A Zolrt.
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WHTE A8 10X20cm 2719 HBE 275 @5 RiESY kS FAEDT.
wERESE vlE AES EAES ol &3te BitdlA AE SEAo- &£EY B
B, W, #bFol, xFUHEES RAENT. RET 278 wKEHS equivocation
information . 2 rank & A& A 1288-L #ad Sl
BERSIE A3 12166 w8 BREBEET THHES ol &Y= (Table 1) BE &
M Ese 492 SHFEE e c(Table 5).

RN

TEREAHBAE IEBE(E : BRI 1751, X(gXn), & fE# 175, Y(pXn), & AA A &

+3 72 eigenstructure o] IE#EAMR-S FHENA

(Ri3Rp R Rpq—AIDB;m=() sevveerrerssesiunestnisiiininiintiiiiiin st )]
ol EXEMB(R= V) EHNE (b;=H5 MEMF o &3t s MEMES HE
gt

a;:R;;qub,-/\/_; .............................................................................. )
=3 IE#fE(canonical score)x= fE#: ERMEWUH BiE ERE(VIE MEMEE &
3t FHE A

EXEHRS A%k Redundancy : F#&
- Hi¥(canonical structure)e] 41 Gittins(19
’”—"L—l 79)9] BE@E ol &8ty 17519 BN A
B ERY ZHEG e WHE HE
3ol o,
szR“aj ........................... (5)

DATA 4
(Table S}

LATA
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P (Table i) |

S ek l
s

=3} Stewart & Love(1968)2] redunda-
ney FERC 2 Bigd e E#HS red-
undancy (Hp| V)¢t i@kl gk BE
redundancy (H,|U)E FtEH .

H,)\ Vi=1i[(‘%>ZWf] ......... )
H,)\ Uizlj[(%)EZ;] ............ (®
Fig. 1. Flowchart of canonical analysis. VSP HEM HEL Wilk's lambda( )& o]
=vector scalar product; PVO=posi- L3149 o}
tion vector ordination; CAN COR= N T
canonical correlation analysis; PLOT A=IQ _l")’ J=1yeem ®
=plotting program; CAN VAR=can- (m=inf(p,q))
onical variate analysis; LATTICE= TEEE AREWf=pXo N dFF

lattice information; EXPECT=expe- R . — N
cted profiles; GRAPHIC=graphic pr- A %E A EREW KTE A

ogram. 4 ©H(Orloci, 1981).
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x2=—(71—1)—%(ﬁ+q+1)1ﬂ/1 ......................................................... ao

o Btk LB : EHESA EHELIMAT HBEY BlEFamily)e] FEUE(Si)
5 sEsty e Koz AL BH
A2(G, B) =2(1—Sja) sorreveeeersonrareseranttonnttttninectiiiteettiniietiiinienoniaerieenns ap
B Az 771K A A4 e ArE S PVO(position vector ordination)e & EH! 3%t
o] JHBWHE o] §3H5 =H(Orloci, 1966).

FHME AR : Bk ERkS oS3 3o R oH(Park, 1984).
C=x?/F.. inf(p—1, £—1) <rreesereretcnnmeictnreistnninimsiniiiiiesiistnenccnosicnnns az
oWl Ct frhEE gtolvl ri BHEY MRIME abd Foi gEY Mot =3
x? gL ohE-3 o] FHHEAL

(m=inf(p—1, t—1))
ojuf me MEHo|= R EHMBES Hgtoloh =3 ERMHEM EXE
7] $]3}o] product scalar & & Koz FHEIL.
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g

SM‘:UU’ H h:inf(p, t) ..................................................................... (14)
ol Ul BT otefj ok 7o) Al At
U;sz,'j/(F;'F’j)l P (B e Fo )Y F .. severeoenestantonianioniinniiiininnaiinianes (15

S ol A EIFE 4R EREBES FEES AW@QG@WS 7o) FEsSH T

S 2N Z 2 Sy, 1T7I) A ERMEHmX p, mX)E o] §3te] EKA(Ci=inf(p—1,
t—1)E e e WSk HEEFw T b AoR FHHEG
FpymFij—F i Fe [ F . overeesesssmntnninirnnninntiniitinsissiientstiesissasantiassesins 16)
Table 1, The lichen species and mean values of environmental factors for cover(cov.), elevati-

on(ele.), height from ground(hei.), directional exposure(dir.), and vegetation types of
lichen(veg.)

Species cov. ele. hei. dir. veg.
1. Amaptychia palmulata (Michx.) Vain. 15.5 950 150 225 PHY
2. Amnzia colpota Vain. 48.5 1351 128 189 ANZ
3. Cetraria asahinae Sato 34.8 1565 117 225 PAR
4. Heterodermia hypoleuca (Ach.) Trev. 32.1 1156 130 243 PHY
5. Heterodermia speciosa (Wulf.) Trev. 43.4 1200 90 270 PHY
6. Parmelia entotheiochroa Hue 76.5 1400 80 90 PAR
7. Parmelia subaurulenta Nyl. 43.9 1172 137 234 PAR
8. Peltigera pruinosa (Gyeln.) Inum. 65.4 1540 40 180 PEL
9. Physcia hirtuose Kremp. 45.1 1540 150 360 PHY
10. Physcia orbicularia (Neck.) Poetsch 14.5 1565 95 315 PHY
11. Pyxine endochrysina Nyl 56 1400 80 120 PHY
12. Usnea diffracta Vain. 28.1 1380 100 110 USN
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Table 2. The vegetation types. A; Anziaceae, B: Parmeliaceae, C; Physciaceae, D;

Peltigeraceae, and E; Usneaceae

Species A B C D E
1. Amnaptychia palmulata (Michx.) Vain. 0 0 1 0 0
2. Anzia colpota Vain. 1 0 0 0 0
3. Cetraria asahinage Sato 0 1 0 0 0
4. Heterodermia hypoleuca (Ach.) Trev. 0 0 1 0 0
5. Heterodermia speciosa (Wulf.) Trev. 0 0 1 0 0
6. Parmela entotheiochroa Hue 0 1 0 0 0
7. Parmelia subaurulenta Nyl 0 1 0 0 0
8. Pelligera pruinosa 0 0 0 1 0
. Physcia hirtuosa Kremp. 0 0 1 0 0
10. Physcia orbicularia (Neck.) Poetsch 0 0 1 0 0
11. Pyzine endochrysina Nyl 0 0 1 0 0
12. Usnea dif fracta Vain, 0 0 0 0 1
Table 3. The lichen species and axis value by position vectors ordination method
Species axis | axis II
1. Amnaptychia palmulata (Michx.) Vain). 0.577 0. 000
2. Anzia colpota Vain. —0.433 —0.559
3. Cetraria asahinae Sato ~0.722 0.559
4. Heterodermia hypoleuca (Ach.) Trev. 0.577 0. 000
5. Heterodermia speciosa (Wulf.) Trev. 0.577 0. 000
6. Parmelia entotheiochroa Hue —0.722 0. 559
Parmelia subaurulenta Nyl. —0.722 0. 559
Peltigera pruinosa (Gyeln.) Inum. —0.433 —0.559
. Physcia hirtuosa Kremp. 0.577 0. 000
10. Physcia orbicularia (Neck.) Poetsch 0.577 0. 000
11. Pyzine endochrysina Nyl 0.577 0. 000
12. Usmnea diffracte Vain. —0.433 —0.559
olwi 9] #hAHE-L HEM HFEE ol &34
Computer program: =& FHHE-2 APPLE [ +(64K) BASIC o2 8§ o Fig. 13

7o) it#|ste] Table 13 Table 5% 247 &}
TEBER = 5 AR takigd& VSP(vector scalar product) 22283 PVO(posi-
tion vector ordination) Zz 2zl o g fe EEZ Al HBBMK BB Yt
A Z
CCA(canonical correlation analysis)9} CVA(canonical variate analysis)= NI
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g ' A} 2k zilag o] =z# =¥ PLOT/OK ¢ X-Y PLOTTER(DXY-880)% o]£3}y
R,

w R

IF #E+5ER 5 47

Table 1 ¢ equivocation information Z+©. 2 rank & Aste] 12#9 MKW 2
stol B, W, M EMOEE ®ol, =39¥T AR wxEpe ESy PO
B , ‘

MHEREE MRS BIRE ELE o ALE StEstd sz dEdi
(Table 2) 9] frfgzh-e B sted (Table 3) B} fHpre) TEMEMS SHEIA

Bl A IFRAHBIEE 0.815(89%)F o] B A 0.081(11%)% ek
o Wilks’ lambda 7ke] 0.308 o)L 2% 7L 8.84 & 2% .05,5=15.507 0] . & BHEMS
A=A k(P >0.05).

olWl FiEHo] AF =W B-BELE At RLEEo R Aok At & H
% RRE gMECT MFT o 89% 9 SHrevl s vehile T s D ot
miEmE(V; #) S $itsled "Xk zaAl =g el Fig. 29 Zrh

Physcia(10,9), Anaptychia(l), Heterodermia(4,5), Pyxine(11)+ Anzia(2), Cetr-
aria(3), Parmelia(6,7), Peltigera(8), Usnea(12)$}= Eilgo]&o glolA] oh& HHE

Table 4. Canonical analysis between environmental factors and positions vectors ordination

in the twelve selected lichen species: Correlations between the original variables
and canonical variates

Vegetation Environmental
Canonical variate . variable ~ variable
U, U, Vi V.
Species Canonical score
1. Anaptychia palmulata (Michx.) Vain. . 288 —. 017 . 334 —.233
2. Anzia colpota Vain. —. 264 .425 —. 263 —. 244
3. Cetraria asahinae Sato —. 313 -. 390 —. 128 —. 068
4. Heterodermia hypoleuca (Ach.) Trev. . 288 —. 017 . 179 —. 168
5. Heterodermia speciosa (Wulf.) Trev. . 288 —. 017 . 305 .114
6. Parmelia entotheiochroa Hue —. 313 —. 390 —.636 —. 037
7. Parmelia subaurulent Nyl --.313 —. 390 —. 001 —. 306
8. Peltigera pruinosa (Gyeln.) Inum. —. 264 .425 -, 181 . 445
9. Physcia hirtuose Kremp. ' . 288 —. 017 . 046 —.473
10. Physcia orbicularia (Neck.) Poetsch . 288 -. 017 .430 .239
11. Pyzine endochrysina Nyl . 288 —. 017 L 115 . 491
12. Usnea diffracta Vain. —. 264 .425 —. 201 . 166
Redundancy : .329 . 042 . 190 . 025
First Second

Canonical correlation
0. 815(89%

0.287(11%)
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Yelytt. & Physciaceae & Anziaceae,
Peltigeraceae, Usneaceae $}= }2& 45
BAES vrebfe
B 93 redundancy(H,| U))
10, £ 0.21421%) o EEH WY
A redundancy (HY| V)+  0.371(37%) %l o+
N Ui (Table 4).

Vi

2 W 547

6 BEEBRC BE, MEWEE,
EWE, BE ode] Table 6 3 7ol
B, 2,0, )8 A3ke] Table 59 7
Fig. 2. Joint scatter of the two canonical < FERE TEA ]
score of first canonical variate from Table 7 ¢ A 9} 7o) TEEERRE I HTiEE
vegetation variable set(U;) and env- = #BEY A #KHES) 11%, &—=
ironmental variable set(V;). Numbers = oo o g 1
mean lichen species in Table 1. B Kol 43.83(64%), H_BE Kige]
12.64(18%) fom T #ES Ju T
29 82% 717 MbTs e B & 1289 &kEY BRE Fig. 3(D)¢} 2ok
BhEE7L 75cm? o] A (LRI 49} 5)& P. entotheiochroa(6), P. hirtuosa(9D} H. speci-
osa(B)Q o FEE7F 25em? o) BH(ERT D& A, palmulata(l), P. orbicularia(10), H.

Table 5. Average frequencies of quadrat in the specified intervals of ecological variables

Refer the interval code to Table 6

Eover Elevation Height Exposure

Species
1 2 3 45 1 2 3 4 1 2 3 4 1 2 3 4
1. Anaptychia palmulata 52 0 2 0 4 210 01 4 3 6 210
2. Anzia colpota 7 6 5 21 0 6 7 5 1 359 7 5 2 3
3. Cetraria asahinae 5220 0125 0304 2041
4. Heterodermia hypoleuca 06210 8631 2419 45717
5. Heterodermia speciosa 07 2 51 021 2 1 210 10 20
6. Parmelia entotheiochroa 0215 2 16 31 1300 3120
7.  Parmelia subaurulenta 11 96 43 87103 2398 59287
Peltigera pruinosa 054 21 021 2 2100 4 2 10
9., Physcia hirtuosa 050 41 0 0 2 3 0 215 0 2 51
10. Physcia orbicularia 4 2 010 0 2 2 4 0210 01 2 3
11. Pyaine endochrysina 6 1 4 2 0 01 21 2310 2 510
12. Usnea diffracta 02120 0 01 3 2130 1 400
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Table 6. Explanation of intervals code for the ecological variables

Interval code

Variable
1(@) 2(® RI(O)) 4(@ 5(®)
Cover, cm? <25 25~-50 50~75 75~100 100 over
Elevation, m <1000 1000~1250 1250~1500 1500 over
Height, cm <50 50~100 100~-150 150 over
Exposure, deg. <90 90~180 180~270 270~360
Tabla 7. Canonical variate analysis by four environmental factors
Environmental variables COVER ELEVATION HEIGHT EXPOSURE
Grand total(F-..) 163 121 105 116
Rank 4 3 3 3
Level of canonical variate 1 43.82(64%) 44.00(75%) 29, 74(55%) 22.58(43%)
2 12.64(18%) 10. 44(18%) 17.16(31%) 17.77(34%)
3 8.54(12%) 4.32( 7% 7.55(14%) 12.56(23%)
4 3.78( 6%) - — -
Chi square 68.77 58.77 54.44 52.92
Degrees of freedom 44 33 33 33
Sharpness(C) 11% 16% 17% 15%

hypoleuca(4) 8+ P. endochrysia(11) ollom virmA 58 FE}F 25~75cm? o) 43}
At

EES AT #PET 16% o H—WE JK¥E] 44.00(75%), H_WE K]
10.44(18 %) 2 5 BESL Hiahd 93% 2MES] el 7Hsdteh(Fig. 3(A).

FEEE 1000 m o] A& HAHER BARE el 1000 m o] Fet= el HATh RE
1000 m o] 3FGER 1D+ A. palmulata(l), H. hypoleua(4)$} P. subaurulenta(7) .2
o 1500 m o] Ak 4ol = P. orbicularia(10) P. hirtussa(9), C. ashinae(3)9} U.
diffracta(12) 7} 5392 57 SE @R 2,3)9= P. entotheiochroa(6), A. colpota
), P. endocrysina(11), P. pruinesa(8), H. speciosa(5)7} o]o] &3t

O ERER Eol9 Ay £HEI 17% A2 H—8E JK#Eo] 29.74(55%), H
TR Kol 17.16(31%) 5o ¥ #MES BIULY o 2WEY 86%E F4F T A
oh(Fig. 3(B)).

U EMAEE Eold WE 126 WS ESSH ML 1moldt wo] (R 1,2
X P. entotheiochroa(6), P. endochrysina(11), P. pruinosa(8), P. orbicularia(10)$}
H. speciosa(5)7} o]ol &3z #F 1mo]A FHol (Bl 3,0l = C. asahinge(3), H.
hypoleuca(d), P. hirtuosa(9), A. colpota(2), P. subaurulenta(7)s} A. palmulata(1)
7b 33

=299 A LRESL 15%R 00 H—-BE K] 22.58(43%), H_WE KE
o] 17.77(34%) 2 5 MES YL A 2WES 77% T AT F A Fig. 3(O).
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Fig. 3. Joint scatter of the comparison of first and second canonical variate (axis 1 and 2).
Environmental factors are elevation(A), height on ground(B), exposure side(C) and
cover(D). Circle a,b,c,d,e indicates interval code in Table 6.

2o W2 MmKkiEy B Hae FEES wEFer KA F e Al
wZw el P. endochrysina(10), H. hypoleuca(4), P. tubaurulenta(7), P. hirtuosa
9), C. asahinae(3) H. speciosa(5) 7k £ o Hl =& U. diffracta(12),
P. endochrysina(11), A. colpota(2), A. palmulata(l), P. pruinosa(8) S} P. entothe-

iochroa(6) 7} 439 of.

HhREY S8 =

Table 59 sw&iEY B3 BEBH q& 474 HE
S¥iez BB ¥t EHRMEQ=RD A& Lattice & WEHNZ EFHA =

B4 7k (component)-g& B Hi3t% o} (Table 8).

N SERE EERE
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Fig. 4. Dispersion profiles of 12 lichen
species for elevation based on frequ-
ency. M profiles mean deviations
from average frequency. FE profiles
indicate deviations from random exp-
ectation, C-], C-T, C-II represent
component profiles. Numbers indicate
lichen species in Table 1,
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RS ERMES FHEE o434 &
B el o o)W RS fTFIEGm
= m=inf(p—1, t—1D9 BIF EHS
3 WifF FEfEE Lattice {b3 Aol vt

Table 8 = BEWH N3 F—EKR
SEE FES Aele Fig. 4+ HE
o3t xRS I, 10,19 PrRsHE 2
d ZALE Ao}, olw 128 HKEH
o] W& H—FKSH(component )& &
BES 75%, XRS5 (component II)
£ 18%, #E=FW & (component M2 7
%9 #Ae] 7te et

) w2 SE#E(Table 5)& A4
o] o g (M) —fgRye® HE
4 A= HfEA A SEES K
ol w& 4r#(component I, I, I3
i et g o (Fig. 4).

G 2 Zol A EET FobAe] wet
P. entotheiochroa(6), A. palmulata(l),
H. hypoleuca(4d) ¢ P. subaurulenta(7)-&
£ RS B ort A colpota(2) 9}
C. ashahinae(3) 59 B2 vz} 18
=l & ot

thA] webm A, palmulata(1) = 2. 228,
0.608, —0.416% —2.422 & ZE7} Zo}
Aol wel @ ot H. speciosa(B) &
—0.690, —0.189, 0.1289 0.749= =
e A %S vebdloh

BRSPS 49 7GR Ekol
A IEHEHEMY F#sEe Ees Hk
#(methodogy) 2] sht24 Hotelling
(1933)& #frat WES E4d HHdA
ul84 o] fEy:(iterative solution)& o] £
st SEERY #ES HESE TR
G Gk ERSTEDE WAEA %
EEFFRY BB 77O fEs
B HE #AE EE S Hik(eigen-
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analysis)e] QA3 ] MR ol

FRSWES S48 o &3l7l& 196010 #7345 o= (Harberd, 1962; Seal, 1964)
F¥IRo] A latent root &} vector & FHEE computer 2 FHEIHA o] Hkd o] &
o] 7}%#) & ch(Austin and Greig-Smith, 1968; Pielou, 1977). =3 ordination Jjik2.
2 FEMAS S£HES AL Bmige] 988 Mrshy] 44 & A& Aart s
Smeenk-Enserink(1975) 0] % o] &2 15 7}A REFEAE 1289 A9 2] MRS o
39 2, Gauch &} Wentworth(1976)-2 PCA #:9] %<l reciprocal analysis ¢ E#4
Wk g ahrska e

Feoli ¢ Orloci(1979)+ E#e4Prk-S W ste] fEgiet BN MBS 29 Hh2
2 BE4dtd (pXt) #hES Bl ZBEHRES BT & =5 SEHEE o] &3}
of F#BE S

Gittins(1979)-& #:fEE o] EM4HTILS] HEHAA A7 flE A At IEXEEER
o] HEMT redundancy & b3 BEHEy] §8e] Stewart 9F Love(1968)9] Hi-3
Fim st ot

A Rl A= IEEEM SV ERSE H8e Fig. 13 2o AAstsA 49
THIBGR =5 Y 5ol A mpet B\EEse MRE 40T ¢ J=F Orloci(19
66)9 HH/E ol 3] KM MERE B2 A=AFsoZ PVO(position vector
ordination)zt-& A stz FHMME FHESIA

IEREAERE bl A sE—Ee] EXEMEBAZEe]l 0.815(89%)R 2 H_BWEdAE
0.083(11%) = Jetgtos H—Mad st kiEyy st B MkEig 2)
2 zd) =z el Physciaceae £ o2& B9 Mk Bifol &) otz A e
sioh BRigE#ee] 9@ redundancy(H,|UD & 0.214(21%), HEEE] A redun-
dancy (H,| V)& 0.371(37%) 2 vlad 3 vebyte

EHESE e MBS BH BESE SE, HEME Fol, &9 $ES
27 SiTetg ol BHREE 15% o] Aol g o M, HiEME ®ol, =& BMEME
MEY) ez Boisw #—, TBE Ko WEAAT 93% HEME FoldA
E 86%, =29 77%E ey o Rl 93 stz 2 BEE FIRY
o B-ERSS 2B 75%5 MFEel HERSE 18%, HIEERE 7%E &
A% 4 ook EEERY 24 2 =)o) old Hd MR 2= (E)E %
e RS S 2@ Z(component [)7F MuAHEHS oM AFE 4A BRE T
Ak ol #ake o & Fikde oEA BIEY o] & NI WS ZoldA T F
Reom Jeist o] 9] FdFox ol F A LT 4+ gt

m OE

AfeEB ¥ TEHESHAS WAL RSl BETmEe] G SME BRAH
SE2 A PR AE B A £3 HBS e 1280 sy o st
Aol o Fehe EE, HWEKE Fol, xFW Sl T EXEMEM Sk EEEE
Shks HHE Ao

EXEHB 4 REY £8e MEDS HHEste] REEESL Hitste EXEMMN
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< BHIAT. 2 KERAA F—WEL 0.815(89%), FBEL 0.083(11%)9 E#
IS Jeiles & @ ol -4 Flol =te} & S viEhdch

FEBE S-S £hES HEIdT & s B ke BEAKESE BN
o] w—WES HTHMES LSk 2 BR BEAAE 93%, HEHE xold
AE 86%, =FHE 7% ¥ BHKRE el

=3 1280 Sl BT S#g 22k 7] A5t REBMES B =
2 BT pEEAA xRS 0T PRsEE HHIdc BEd G & & M
HoHE E—ERS o2 vebde 28EY 75%F BT & o HEd we &
o] WHRHEST ®/in £v WA TR Mmd FEbioh
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