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Analysis of Environmental Characteristics in Habitat of Amanita hemibapha
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ABSTRACT : Amanita hemibapha is a kind of mycorrhizal mushroom which has a relation with host plants and
environmental factors. For the purpose of studying the relationship between environmental factors and mushrooms, in
this study we conducted to investigate the soil physicochemical properties, the distribution of plants and the diversity
of mushrooms in Gwangyang, Chungdo and Daegu. Soil texture in habitate of Amanita hemibapha was Sandy Loam
and Sandy Clay Loam which contains a high rate of sand. Soil pH was approximately 5.0 in all study sites. Total
nitrogen contents, C/N ratio and available phosphate(P,0;) were the highest at the Chungdo. However, Gwangyang and
Chungdo represent similar Cation Exchange Capacity(C.E.C) and Daegu has much less than other areas. Exchangeable
cations, Ca’" content was higher at Gwangyang and Chungdo than Daegu and Na' content was the highest at
Chungdo among three sites. Daegu has much Mg” contents followed by Chungdo and Gwangyang. Interestingly,
K’ content listed in reverse order of Mg2+ at Gwangyang, Chungdo and Daegu. The main woody plants in study sites
are confirmed as Carpinus laxiflora, Quercus mongolica, Q. serrata and Pinus densiflora. Quercus species are found
as a common species in three study sites. Lastly, 8 family and 12 species of mushrooms are emerged in Gwangyang, also
8 family and 12 species and 5 family and 10 species are found in Chungdo and Daegu, respectively. Amanita pantherina,
Boletus edulis, Tylopilus felleus and Marasmius maximus, which found in study sites, are also kind of mycorrhizal
mushroom same as A. hemibaph. By using correspondence analysis, Q. mongolica, Q. serrata, Q. variabilis and C. laxiflora
are expected to as a host plant of A. hemibapha.

KEYWORDS : Amanita hemibapha, Host plant, Mycorrhizal fungi, Soil physicochemical properties

3

o

<= AN

¢

M OB SN FABAE o] F3L = 715 Ee] ojH &

Heke] g7l vie glov ot REAH S I

AAFA WA @A (Amanita hemibapha)ye- 3 okl Wele] AE FABAE o|F Ao F
A ZH(Amanitaceae), BHNHAE (Amanita)?l| 431 Ak @A FAKEE A caesarea®) 7)1FAE

(1NN

2lgHslom deA LB, S, 9, 2R
Holig]7} Ao ¥E3H A jacksonii, A umbonata,
A. tullossii, A. caesarea, A. hemibapha & oA
Bel93 Q. Hel, 9L ol fARE B A
caesarea= FHANA 7P A717F 2 A8HA Foll 8t
Holo) 7lell 7ehe .
evsie Seivielel A Aol

rEa Fey
22U Hojugd Ex(o)A] dhAE 1

Atk AA7HA,
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Castanopsis  carlesii®y C. hystriv, Castanea sativa, Fagus
sylvatica, Pinus strobus, P virginiana, Quercus baronii, Q.
faginea, Q. liaotungensis, Q. lusitanica, Q. petraea, Q.
pubescens, Q. pyrenaica, Q. robur, Q suber 50| YA
™ (Meotto ef al., 1997), 7L 5 Z=HQ] EHEA M= C sativa
o} Q. suber’t 7V FH 7]7‘”%0]‘:}(Daza et al., 2006).

SN (Amanita hemibapha)®t A. caesarea®] T
AF= AA 3L3LollA Y E L ATt 4. caesarea T4

710 HAu|R 274 gt A (Daza et al., 2006)<}F C.
sativa®] B2l A. caesarea 42 T3 A+(Meotto ef al.,
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1999), Bzresle] Wel 2L MelH S0 ohak A
5, 20097k 2 ololeh. 2 @A 29 fA1e
FS 700) WG R, w5 By, 9 7R
2 30 @90 WA Sol iE A7t ofs] BEe
eItk 53] wumAlal e @y MRS /1748
Zod WS 97 glonms el 934 golo] A

Aol F88 T AL B 5 ek
we] £ A7E gzusle] BAd NHe FHow
Fu Bt gAge) BAE 44 TR B

542 Bl PHskas sk,

HHd

ZAR[A JHE

Sz Ale] EAR] ZARE 2007 3FE] 200837EK] A
BYA SFH] Mgty FREed e, A
Aot Aege] ik -g9A] 512 53AF 5 34
Aol x| Y33t

FAA RG] WAl B o] A E)F] FE = E127°36
39.4”7, N35°01°42.3" 0], sl'¢ % 73~78 m ©|At}. &
WA 2] 1998 E] 20063 7F4] 2] AH T 712 14.6°CO|
A3 AT 1,769 mmol A oW, HiFEE 64.4%°]
Aok Ake] WA R o] A2 A FaEe E128°58'49.9”,
N35°3825.7" 0], W% 255~355 mo| Ut F =X
o] AFPH 7] 13.1°C0]|L AZFELS 1,293 mmo]|Th.
FAke] WAl AR ] 2] FE = E128°42723.07,
N35°59°10.1770] 37, % 488 mo| Utk th7A12d¢] 304
ZH1971d~20000)2] B+t 7122 13.70]193L A7t
1027.7 mmo] o™, HHFEe= 64.1%°1 A0

¢

EY ANEMF H 24

EY AFHe 4 2ARHN EY 71852 AlAT
5~10cm®] ATEFS AFsINeH, A7 B ES
A%k 5 A A EE ARSI EFC] o|stekA] 54 4
T EAS B ANCE SASHUAL pHe pH-meter(Philips
pw 9418)5 Alg3sldom {8914k Lancaster o
Axglste] EFEA7])(Shimadzu UV-120-02) =4 &}
Atk g0t AdrE EPANEE BEFHE 24k
AFEAEEA7|(NCS 2500, Fisons Instruments)s ©]-83

off ot

a) Gwangyang (Sandy Loam)
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b) Chungdo (sandy Clay Loam)
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A1, ol X387 (Cation Exchange Capacity)
Brown’s Method® =331 3L X]8H4] o] (Exchangable
cation) Ca’", Mg”", K", Na &= 1-N CH,COONH,(pH 7.0)
Ho 7 AA2ste] EDTA A& W Flame photometerH
° 2 BA33ch(Page 5, 1982).

AEMD HAAM EAL

gAle] 7IFEAES A7) S8 AEAS ARG
A zARE WAlo] MAEE A M-S THORE 3m x 3 mell
Z3sh=s A TES AGHEE H(family)H 2 EF31S] 7]
E3190t} A% 548 0](2006)2] I EES FH239
T}, TEok AL WhAIR| o] WAV 2Bt AL e ellA
FsITh. Ml T8 o)A H(1988)0] M FHHAIE
Z¥, 8k (2007)2] DAE=ZRS FElA, Singer(1986)2]
EFAA19 MycoBank(www.mycobank.org)S W5t}

T @
=

:

SH=EA

EYEA Zyl= ANOVAE o]&sle] HAS A, 1
ztol7k I & 739 5% FelF=elA Duncan’s multiple
range testE E51o] H7ke] xpolE vl Sk 4
33 HAES ol&ste] gAY 712 ES doli)
$J8 A2 (Correspondence Analysis, TH-SUX|#4)S
AT A A do] EEEE dAAEE
FAA TR el B4 0EA tRA A
(MDS : Multidimensional Scaling)2] §+ Wio|t}, 33 e
A2A FEETt ARE ALkt A 48 Fal
FEAAE vetele WRSE, 29 (Dimension) 17 2
(Dimension) 2°] 3= HW}e] X534 Y& FHEE e}

<=, ol= 7+ 3t 9] R0l e Sl|AE skt 4344
NES AZHIL Ak B AFNNE BE A
WAl AAo] FEo= vehd A 19 3 Folgt
RaL, 1HA] B

2 Fato] FSEA

[e) o g
A5 0o e
_g_ =]
=

SFA TR, 2006).

3lo] SPSS 16.0

=}

gl Jx

~
Eo| 0|3ty dE

B A, AT s ARYE, et
& AYER YERT(Fig. 1). 724 HARL Fo] LA

c) Daegu (sandyLoam) m sand

17.40

m silt

u clay

Fig. 1. The physical properties of soil environment in this study sites. a) Gwangyang and c¢) Daegu represent Sandy Loam, b)

Chungdo represent Sandy Clay Loam.
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A AEA LA FYe] B BgE AFA Y E(sandy loam)
2 B vt dom@E B, 2004), Syt AHRIEY]
B2 gt B (loam)E YERITHA &, 2002). A1
w24 WAl SR Ee] 84 A dig Aot
F7HH o7 o|Fojol 724 WAlF EFe] E8F &
A3te) A Fast = JL Flojut.

EY pHe BT 5.0 AF2 Yehdet), ole $oldAlA
4.84+0.06(3] 5, 2004)°} Fo] HAA] 49~52(3 5, 2002)2}
H|Ssh Eluet AHESR] AT Hdd 5489 5, 2002)
of Bla] Hr}. &, @A Fol, Fo] T tE +2A

R

R

A1 O
B TR R el 2 A8 & 4 9ok 9,
Qs A AEe] B WMol AT oF 3%E U
e R I R
E9e] f718 2P WAvE s Aoz JuA U

AALo] HolAlTE X 47%, T 4%02 3% 19%0]
Hlal =7 YeRdth e E(CN)Q] HolAlFRE 3 14%,
T 10%, 3= 7% o2 Vet 3309 g 4wAl %
Azl o] ZZA0] HoAF M= 19-47%= °F 28%°]
2}o) 7}, P &(C/N)2] HolAlG HYE 7~14%= <F 7%
o] zlol7t W RS & F AUTh SEHA BRI
H 22 g2-&(C/N)o] g3 Aoz Yepyith.
-t A5k FATA NN FYEA BrElE
EA8ke oFaEA (bi-directional S LFEFA Th(Heijden and
Sanders, 2003). ©]#{3+ FFIES YepE 28 WA
9N B BN A 5o Fr1Ede
d2dS B8 Bl AER o]FS 7] wol] 2
o] AARe] X F2ad A8 AyHe &
d3t 7159 Wslel| wet fEAoletal FAE =
FraQite] HolAlg= FF 42%, H= 44%, T 144%

Table 1. Soil chemical properties of the three study sites

[e}
(8 =, 2002)Kt} St} oj9} 72

ZAle] Aokt % gl AE

AE 7FERE At

WOl X FH8-2H(C.E.C)e] HolAlE 3Uo] 5%, %
N7 9%= PEAN FRE e AT X3 ool
(K', Na', Ca™", Mg™)e] ¥WolAIFE FIAY Ca™9] 38%,
L7t 39%= UERESL, A2 HLE w2 20%E
Uepdth Mg & 3R] 63%, FEAG0] 61%E A
A2, AL 65%2 hAFHoz =4 YERdT
K= FUAY 52%, LAY 27%2 VERSDL t)7A]9&
83%% ZAFEATE Na's H% 33%, 2% 2%= VFERtaL
7R 2J0] 26%(Table 1). X|$AI W)L F Mg & Fo], &
ZHA, B0l S0 2, Ca''e AL, $o] o] o=
YERITE Na'e Sl @A oA 7 A Yepton 22
WA} ol BAA) 7E FALHAl YERTHE 5, 2004, A 5,
2002). o] A-rollA] YRt @Al ] =] 2] 2|3 o]
2 A= vk A AHRIES BSsA el oL,
BSOS Fshe a2 Ao s At oy 240

ol sheFe] Mshyt dojd = vk AyZHe

Tal

[e)
[e}

w

&

2]

AEA G ZARHANE 203 275, tlTFAIH L] A

A= 143 1852 4=o] ZAHEATH(Table 2).
FAA ] 8 FEAEE AU T, A, &

by =T

pH* ;I)V?)i] c N o CE.C* Exchange-able cation(cmol /kg)
(H,0) (p;mf) (%) (%) (emol/kg) ca™ Mg™ K Na'
Average 5.0° 1.57 4.20° 0.26" 16.3° 19.38" 2.30° 0.35° 0.29 0.18
Gwangyang Standard Deviation +0.3 +0.66 +095 £0.05 +23 +093 +£0.88 +£022 £0.15 +£0.04
CV (%) 6 42 23 19 14 5 38 63 52 22
Average 48" 2.88 6.30° 0.34" 18.5° 19.36" 2.28" 0.67° 0.26 0.21
Chungdo  Standard eviation  +0.1 +1.28 3.03 +0.16 1.4 +1.67 +088 +041 £0.07 =£0.07
CV(%) 2 44 48 47 7 9 39 61 27 33
Average 49® 2.03 157 009" 174 1162 121" 089" 024 0.19
Daegu  Standard Deviation +0.1 +2.93 0.67 +0.04 +1.7 +1.04 +024 +058 +£020 =£0.05
CV (%) 2 144 43 44 10 9 29 65 83 26
Average 4.9 2.19 4.51 0.26 17.4 17.82 2.08 0.59 0.27 0.19
Average Standard Deviation +0.2 +1.61 +£2.65 £0.14 +2.0 +340 +£0.89 +£043 £0.13 £0.06
CV(%) 3 77 38 37 10 7 54 27 32 63

*Means followed by the same letters across columns are significantly

different at P=0.05 by Duncan's mutiple range test.
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Table 2. Continued

Study Site  Family Scientific name orean
name
) Athyrium yokoscense WA
Aspleniaceae
Cyrtomium fortunei 2| 37H)
. Pinus densiflora ENBA=S
Pinaceae
Abies holophylla AV
Juniperus rigida v = BACA
Cupressaceae
Chamaecyparis obtusa ~ WL
Corylus heterophylla N
Betulaceae Betula schmidtii 1= B4
Carpinus laxiflora Ao
Quercus variabilis R
Quercus mongolica Al
Fagaceae Quercus serrata R
Quercus myrsinaefolia — 7JA|L5-
Castanea crenata 1 BR=S
Ulmaceae Celtis jessoensis ZANE
Moraceae Morus bombycis AR
Rosaceae Stephanandra incisa U
Lespedeza bicolor A
Fabaceae
Robinia pseudoacacia o7 -
Gwangyang Rutaceae Zanthoxylum schinifolium 2=
Family 25 . Rhus tricocarpa TR
Species 39 Anacardiaceae ) )
pecies Rhus javanica B
Aquifoliaceae llex macropoda TR
Aceraceae Acer palmatum TRELE
Balsaminaceae Impatiens textori XA
Cornaceae Cornus controversa ==
Rhododendron yedoense — AFHZ%
. Rhododendron Ag
Ericaceae mucronulatum
Rhododendron N
schlippenbachii
Ebenaceae Diospyros kaki F4 BA=
Oleaceae  Fraxinus rhynchophylla S35
Trachelospermum
Apocynac 1=
pocynaceae asiaticum PhE
Rubiaceae Rubia akane T
Solidago virga-aurea ek
Asteraceae
Aster scaber B3 =
Poaceae Calamafgrostis A
arundinacea
i Liriope spicata TS
Liliaceae
Smilax china Hu|y =

Study Site Family Scientific name orean
name

Gwangyang

Family 25 Dioscoreaceae Dioscorea nipponica H)ju}

Species 39

Pinaceae Larix kaempferi ~ JEIZRJT-

Juglandaceae Platycarya strobilacea — Z3 -
Corylus heterophylla 7|} 5-
Betulaceae
Carpinus laxiflora Ao
Quercus variabilis R
Fagaceae Quercus mongolica AR
Quercus serrata SR
Aristolochiaceae ~ Asarum sieboldii =Ty =
Lauraceae  Lindera erythrocarpa — W]EL5-
Stephanandra incisa =5
Rosaceae Prunus sargentii AL
Prunus glandulosa L)
Fabaceae Lespedeza bicolor A
Zanthoxyl
Chungdo Rutaceae anv .oxy'um AU
. schinifolium
Family 20
Species 27 Anacardiaceae Rhus tricocarpa N2
Aceraceae Acer palmatum Y
Cornaceae Cornus controversa ==
Rhododendron Ak
) mucronulatum
Ericaceae
Rhododendron ]
schlippenbachii
Symplocaceae ~ Symplocos chinensis =AU
Styracaceae Styrax japonicus rES B
Fraxinus rhynchophylla E-3F8V5-
Oleaceae
Fraxinus sieboldiana 2| E-34)
Poaceae Sasa borealis Zg)
Cyperaceae Carex humilis N
Liliaceae Hemerocallis fulva A37]
Orchidaceae ~ Cymbidium goeringii B3}
Aspleniaceae  Pteridium aquilinum AN
Pinaceae Pinus densiflora ENBAZE
Quercus mongolica Al
Fagaceae
Quercus serrata SR
Daegu
. Lespedeza bicolor A
Family 14 Fabaceae iR
Species 18 Lespedeza cyrtobotrya — Z2]
Anacardiaceae Rhus tricocarpa IEIBR
Pyrolaceae  Chimaphila japonica  wj|8}=F4F
. Rhododend
Ericaceae ododendron Az

schlippenbachii
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Table 2. Continued

Korean
name

Study Site Family Scientific name

Primulaceae Lysimachia clethroides 2712579

Styracaceae Styrax obassia ZZEah

Oleaceae  Fraxinus sieboldiana Z)E-Fa Y-

Daegu Scrophulariaceae  Melampyrum roseum v1-g]u}t=
Family 14 Caprifoliaceae Viburnum erosum =R B
Species 18 Festuca ovina 7]o1e
Poaceae Sasa borealis Z3
Miscanthus sinensis A

Liliaceae Smilax sieboldii A7 =

The list follows the classification systems of Lee(2006).

T, Aotz UEldt), 2F A9l =8 $HF0=EE
FA G T, M, SRR, Aofuby FolH, AE
A2 MUt R, A, S 5ol
vA e 2 A O] 8 TR = AV AT
ST oIt o] s Al ARG o] =8 w2
SN FARSC R ST Amanita caesarea] 715
A& R, w9 9 5 YAISTHHall
et al., 2003). 5, SZA LA Al 3L ROl Fh
F7F 78 ST o= Yepth 3, Aol shbtRel
Tadom A e TG AESY 2 &
agoME gty 4 A ATHH T, 2004). Lt
AuRel zhRRe] Ta9ll FYAY, JGTe] A
ol vlsl] 579 MATTE dEAoE B E9rEel
AEAAI= 24 g+ A= LT BEske
H|-&o] thE A H Ko} BTt

B{Aa ZAL

WAL FUA S AR & 12F, =AY =
AR = 84 12F 183 A AR =
6% 1052 WAlo] ZARE ATKTable 3). =L FollA 224
3 ke g Aoz e AR (dmanita), TEW
A& (Boletus), TFHAE (Russula), A2 HAE(Ramaria),
LB RS Tilopilus)] WA LEM A (Boletus edulis),
vl AFNHM (Amanita panthering), E-SA2 A (Ramaria
Jormosa), ENLEHNN (Bilopilus felleus), “d™FF3HA
(Russula cyanoxanthays©] YA ATt FFHAS A}
A QoA A, 8-S 3hY F2H(Fairy-ringye Kol
ABFATHFig. 2). AR HE {8 F skl #3ke o
AR Ero] RO R oty WAlo] WS FH
olt}, #3HS Holn Ash= tEAQl F94 wAleEe
Aol dom, #24 HACEZE Fol, Juy
A, AHg2EWA Fol Aot

oot
Ein}
oft

Table 3. The list of mushrooms found in Amanita hemibapha
productive forest at the three study sites

Study Site Genus Scientific name  Korean name
Laccaria
L i AR Z=7 AL
accatia vinaceoavellanea Sl
Amanita hemibapha Al
Amanita
Amanita longistriata 71 Z=ZtiuXlolaH]
Russula laurocerasi 2] A1 FLC A
Gwangyang Russula  Russula cyanoxantha ZJm|SErdAl
Russula emetica WA
Genus 8 Pulveroboletus
Species 12 Pulveroboletus ravenclii kR EmA
Laetiporus Laetiporus sulphureus #-25tia]HAl
Lycoperdon Lycoperdon perlatum WEHA
Geastrum  Geastrum fimbriatum B 52384l
Scutellinia ~ Scutellinia scutellata A A
w5 FAH @A)
Marasmius Marasmius maximus ~ Z43uAl
Amanita hemibapha Al
Amanita Amanita spissacea W87 24T A
Amanita pantherina  w}7]gtBiAl
Russula mariae AT GHA
Russula
Chungdo Russula cyanoxantha o] S R2ehiAl
. Leccinum o
Genus g Leccinum extremiorientale Aol Ensl
ies 12 . .
Species Corallium Ramaria formosa B-onzuAl
Coriolus versicolor FEA
Polyporaceae .
Microporus vernicipes M| ZEHAIELX]
Dictyophora Dictyophora indusiata  :=gFeB]Al
Pseudocolus
P 1 HhHAL
seudocolus schellenbergiae A
Amanita hemibapha Al
Amanita vaginata o
BHAL
_ (Bull. & Fr)) Vitt. A
Amanita
Amanita vaginata
TEAN O A
var. fulva Gill. - 1T
Daegu Amanita pantherina  w}7]g Al
Russula aurata S Al
Genus 6 .
species 10 Russula Russula emetica WA
Lactarius subzonarius G 3IHAl
Boletus Boletus edulis ZEWAL
Tylopilus Tylopilus felleus 22 BAl
Hydnellum
H 11 T2)7kA0 2]
yanellum ¥V ez e

The list follows the classification systems of MycoBank(http://www.
mycobank.org).



Fig. 2. Fairy ring of Amanita hemibapha at the study sites.
Amanita hemibapha shows fairy ring and it is characteristic
of mycorrhizal mushroom.

X2E S8t gZinel 48 M
ZAA o] A8t HALS ETE SPSS 16.0S o4
3lod  AF3-3-2 (Correspondence  Analysis, TH-3- X241y
ANSATHFig. 3). L A, AR o] DA Rl el
A AV, SRR, Mofuly, 23 3 WA 71t
& Aol AR = ol At TS B2
FAPAE YL e Ae ovdit) =3 g Al
H|S23 713252 7H 2 Al e B2 A ERE
A, eHEU A, RGN, Al SeR
urEbs Tt

Ao HE A Al o) T BAlE vk
7h EEsk= HlEo] TE AR Bl 7€) A3

(

169

5, 20040014 Sz Alo] Eg ol w hyditiE 319
A RE H Gl 2] Biglo)] 728 FAsle] FABAS
ARGt FAIFQ] AT o7k BarER] 9ar Qlt).
ol HE gZwAlo] IYPFT7E B tiFAGelA] A
HGARE AFdH oz JAYAAS FA5hH WA JEFS
NAE FF2 AduTet ST 59 g AS
25 ZA} RN ARE SEt] 4 & & ok
23RN Aol A GRS e vE] Al
S, Ao U, F3hue) vl 7h7ke- Azl 914
StaL Stk o1& Fete] 71 guAle] IR, Ao
W SR oA dbAEw | 3k o] $£FEo] gl
712 E T Flolgte S S & S it o]
285 B, ol #4d wWAle] A 715 A EHE] of
mek 274, & B0 ojudl 7|5 Ee] 2 W Hr At
FHREY FABAE A Toll Aok FrHHel Ayt 2
Zoltt, Eot Pt FF AHRAHA
=@ 5, 200900 wEH A BARQl 74k
o] A pREEe] wES A& 81%, 3L 8m, FL
2173 16 eme | = FEke] wES A58 83%, T
, A7 30 cmeE YEROH E3hRTEe]
WEZ A9EE 81%, 1L 12m, FILHAL 27emE X
AR o2t 7|52 kel AeEs 213K 4
2 PR A8 583 dAE BIQE F2 Al
Aelshd 271 2 F gy Sl ojw st J3Fe mlEA] o
gk A= o] Fo] Aol & Aolt}.

SN e S Al e BEAER
b, s, AR St S FAske]

W Plant ’ Mushroom

*

Tylopilus felieus,
G Russui

Fig. 3. Result of correspondence analysis between plants and mushrooms at the study sites. Amanita hemibapha is located in the
near of Quercus mongolica, Quercus serrata, Quercus variabilis and Carpinus laxiflora.
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715280 Yo AES whe] #e]o) hartig netd B4 5}
e} T Ate] G o]

ol 2 9L 71:tk(Smith
S B 42| Wt 8k
Q1ALS o]F A

o 7H

29

and ead, 2009). ¥

el
I
rlo
PE
o
L=
=i"= r
E
0, 0%
1o
_gg
rlm

et
‘:} ol gl slte] 71F2AEe] Heldle
o] ¢14(Smith and Read, 2009)F]°] UL
YERN AL Slof Aol ofefgol Utk et A+t
W02 Sto g Rlo] 7hsstaL, Fole] 7=
F|2% dde] 7hssh, %Z:f‘ﬂ“fﬂ o2 §1o g
k5] gRIsH 17} o] 3] HEst 752458 vt
A % }_’ AT AAolt) ko g ‘é‘@‘ﬂ’)ﬂJ et 71
oksl7| fleliME BAIESH AES ol gst g
I A& B4, @A 2] 54 Tt ¢
A, Tt Aol A Y] #2fA Fol o] FolA ok

ue
r°*'

1 ofh 1o PN g
=
0

rlo
ruz i

ol oEL oo

-
A

i

O

o
=

o4 T
RUpe

1o o
Py
©
T o

2 1o
?ﬁ

e

DA B7gIRteke] BAIE T EtaAl B, A=,
ol 334 Bk Oli}fﬁ@ 54, él%*oh Hw*o% %
Atsto] Bl BAE e
o] Hlg&o] &A%Y N%EE VRS, B pr 50
AR Ve gslo] 3w S & < Atk ES
FEQAS SEake] APEUGHTE SRS 157-2.99 ppm
O F QIske] 7HEETL o|HAL S & F AT A
AL 0.09~034%= Aol 7Y Bl eI,
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