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ABSTRACT

This study was conducted to investigate the effect of extracts from genus
FKumex which is widely grown in domestic area on germination and seedling
growth of cool season turfgrass—kentucky blue grass(Poa pratensis) and also
has antifungal activity against turfgrass fungal diseases. The analysis of total
phenolic compounds from extracts of genus Rumex revealed highest phenolic
compound(1254.39ml/L) in Rumex obtusifolius. The amount of total phenolic
compounds of extracts from Fumex spp. was maximum in Fumex obtusifolius
followed by K. acetosa, K. crispus, K. acetosella respectively.

Generally, the germination and seedling growth are decreased by higher
concentration of the extracts from genus FRumex. The activity of extracts
depended on kind of plants and treatment of the extracts. The relative
germination rate and the mean germination time of kentucky blue grass was
inhibited sharply (6.796) in extracts of Rumex crispus at concentrations more
than 50%. Especially, root growth was more inhibited than shoot growth by
the extracts.

Antifungal activities of extract fractions were observed in most of fungal
species tested in this experiment. The extracts from FRumex acetosella
showed high antifungal activities against Pythium graminicola, P. ultimum,
Rhizoctonia cerealis. Exceptionally, less antifungal activities was shown
against growth of R solaniAG2-2(IV).

Therefore it can be concluded that genus FHKumex extracts includes
biochemical substances that controls growth of kentucky blue grass and

inhibits growth of several fungal pathogens.
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Thomson, 1971). AEATF Qo % Rumex & 2 Eo] A AAHoz F53A A
Aslal = #AZ chemotaxonomy, FHEAAT, &AW T55 =48 4
Abstol ZFe] e dx FAF B AZAY ATl 5 olE vhA A@AmE 220

A tHFairbairn, 1972; Sagatoy, 1974; Amthor, 1992; Koh, 1981). %3 =
(1980)= #Hag Aol (Rumex japonicus) FEE2 & 2ol s, ©](1992)
Fdol QA A Ade Basvh F1997) 2 of7lad el e WAl
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AT Paul(199%) 52 =4gAolet Faggole e ddd uwE
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2 AHgA4E BEQdval Hal Hof ke F, 2007). LA olY FEEY T
AE] st Gy GrtstddS 2AEEe] A Ad, v ke 9
St A4 A3, P aeruginosa® A2E Aol EE AP HdFo tidho ¥

2004). B9 4ol WAel Faka Aszke]l AW AR F @ A% W F
A7t Auehe WMAEgoz Qe ASAL Adein AF LARTT wIE o]

ATHE 5, 2004).

UHRice, 1984). HIZlo|l A &= A% FiE& 2802 il B & Aoz A&
st shlel A= A 75 AR CMNEBE) S E AR 2sdH, Y a9}
Qow HAMo g 23 o] g FHAr At H(1997)E o 7]Fd Bl o

A t}#e] anthraquinones % flavonoides®] A#-S #g& o, Kil 5(1997)&



o A&ZH 12719 3kt E o] Allelopathic &35 YERY
3k vp ok, A (19772 N7 9] allelopathy &= 2 &
TLCZ #2443k A3} caffeic acid, protocatechuic acid, ferulic acid, vanillic acid,
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< YT d3 39S GCE 43 A (Kil and Yim 1983), #& -8 PCe
HPLCE w23 dd(A 5, 1989), 12la £ GCE #43 4= &, 1989)
oM o8} FASIAY TEEE =dAEC] FlE v flenE o Z450]
allelopathy &35 W= E#o|gla A3

T4 (Rumex acetosa L)< 25 AFE(Rumicis Rhizoma)g} 3F¢] kol A=
s, ¢kst gl F-Hofom AMRSEGl oW (k= of 824 B 5kl 3], 2001), tHele] oy

SoforA avAe, 55, Wil Fa% Aow A ITHLE RS

O

of wigh FdEI FEEY FAS F¥ So] warseo]l UtH(Hitoshi, 1986;
Mantle, 2000). F9e] AHEo=+= oA vitexindgt quercitrin, 2] ol 4]
chrysophanole W] %3t 749 anthraquinone % 2 BIXA], X Ao A orientin
S 153 8F 9 flavonoid ¥ 2 v A7} Harso] glon o]eon H FiTo

anthrone % anthraquinones 7} €& A S tH(Aritomi, 1965; Kato, 1987,1990).
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L 2 Aol & F84 FFANNAM F A=dTF 24

L] Aolg FEAH FEAY F HsdHEs FAHY] ddd AR 100gS
1,000me 8] Firoll wol agk Witste FEAE wrEo] ] o x| (Advantec

FZEHe] F A &S Prussian blue® (Graham, 1992)¢. & 33] wl&E =43}
AFa, AE FEF4 100 F7FF 3ml, 0.01M FeCly/0.1N HCL 1m¢, 0.016M

KsFe(CN)s Iml-& &3tste] 2&s & HA2oA] 15837 WA £ stabilizer(H20

196 gum arabic : 85% phosphoric acid = 3 : 1 : 1, v/v/v) bmdE H7F3 & 700
mell A FFE=E SA3H =3 =S gallic acidg ©]| &3t HEFILS

2235k al gallic acidel Wjgh g#o = shakalivt

it

Zolo] 2t ol A4

N
4

1) oA ? 84 A=
ol 4Fe] A=l Ay

Aol(Rumex crispus), =42 ol(Rumex
obtusifolius), 79 (Rumex acetosa), 7179 (Rumex acetosella)s A FH 3t &+

oA AE= Aska, FEA HE IAGAH] AHTEF I (Poa

pratensis) Midnight &&= A&k

FEAL AEA] AxE A3 AR 100gS 1,000m2] FHFol Bar 24

b WA 5 2F WAGOmE FaEes AT ve vAl oA
(Advavtec No.2)& AM&3te] o HAFTE o] W FZFAE 100%2 3] F/HF=
75, 50, 25% = B4 3ko] Al Abgetlal, HET e TRTE AR

_12_



3) FE ool Al ol A

FEd ol W AHTIEFashie wol A 33 W AR,

i)

o
5.

)
w2

=
S
<o
@]

g
5
e
o
i,
o,
s
i

g #Za, 2 9 A5 44T Hew 209

¥ Ed F 4o FFOL FEUE ¥ BFSAY. AETE FRFE A
Ein

£330  L2AE9  AA  uE o]lE  £Fde  HiFwoldS(Mean
germination time, MGT)(ZrEAu]dele] ol&x AF, 1997), Fdldol&

(Relative germination ratio, RGR), A|/g5-¢F #3529 A ulr7E(Relative

elongation ratio, RER)-S U3 72o] AF&E3}3)H.

»}\]__3}_/\02]/\ ZAluke 1?___}0/\
MGT = X(A 5 ]-_7::2:1.?],/\ 13 F)
S = i
AT o
RGR = gy rorypers <100
C 29T F#A% (m)
RER = -9 A A (mm)

3. F&oqolA9 BUAFAY

S 2EEE(F 12cm, volume 230me)ell Hj FE(peat moss 25%, cocopeat
4096, perlite 15%, vermiculite 10%, zeolite 10%)E 231 FHHEAE 1E31e] 2
He 2447k vtk oF 30mlE 25

- =
b &Sk wRsvh. AP 33 Wk Hdds dlen od AHE
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4. FZolo) AW AF EAAEA 2

2

O A+ Pythium graminicola, Pythium ultimum, Rhizoctonia cerealis,
Rhizoctonia  solaniAG-1(1A), Rhizoctonia  solaniAG-1(1B),  Rhizoctonia
solaniAG2-2(iiB), Rhizoctonia solaniAG2-2(IV), Sclerotinia homoeocarpay™ 3%+
T AU EALAH(KACOS H s FinAa Aol &A 74l
A G ol Aol A&t A4 Tl AFE R s oF w2 == Table 1.

HIA| 24 2 S5 900meell PDA 39g+3 33 bgs S48t ol iz
huz]

2 AHgEE AETE FRS G4 449 29 FE

Atk A wFE 1500 25 Ft vt L Alol=E A7 HAE cork
borer(& 8m)E °]&st3od, A7 =2 % widd HFE wix 7k bl

A3 3 ¥ colony diameter®2 T2 AFAZAANE FA 39 HCCostilow, 1981).

Table 1. Temperature for cultivation of the plant pathogens in PDA media.

Test strains Temperature(T ) Medium

Pythium graminicola
Pythium ultimum
Rhizoctonia cerealis
Rhizoctonia solaniAG-1(1A)
Rhizoctonia solaniAG-1(1B)
Rhizoctonia solaniAG2-2(iiiB)
Rhizoctonia solaniAG2-2(1V)

25 PDA

Sclerotinia homoeocarpa

PDA : potato dextrose agar

_14_
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=
=

202 acidAE°]l™ shikimic acid 4=

T84 &4 ol (Duke, 1986) o] A o] th&

2

A=A U9 dE FFESe

w

—_

<

1 A= 952 viEs =

3|

T

Table 29} #ow o744

A=

<ExgAold Fow & 3ol

43

[e] )=
TS 7

o

| =

[y
__io
o}
o
A
AR

)
Mo
w

—_

<

}SitH(Table 2).

7}3

=
[}

%

%
™

<agAgel<
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Table. 2. Total phenolic compounds of extracts analyzed from different
species. Means with different letters within a species are significantly
different at 5% level by DMRT.

Plant species

Rumex Rumex Rumex Rumex
acetosa acetosella crispus obtusifolius
Total
phenolic 926.07+27.13"  468.78+36.60°  77059+14.24°  1254.39+45 59"
compounds
(mé/L)
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2. 2ol % FEN0A ) 2 ol A7

1) FFoo A9 Wo}
A golE ] b B9 FEY FEe 0E AH7] BF ehne] W
il 2AG A, OFE FEe BEob F/hdel wet vlxTel e ol

of Aasts AT woln v X NE FRo| wel zhzhe) Hupuel s

A AEe] Tl WE Y v AHI| EF gz woles A

4
o]

N7, 79, Breldel, 2ege] o Wolgo] PruE Zow ¥
U

i
a0

ek ol (thET 100%)S 25% Aol 82.8%, 50% 2] T-oll A
37.9%, 75% H)FollAl 17.2% 123 100% 2| T-ol A= A3 wolsr| ki
Aoz ZAE ST o7l Fe FEH M= 100% A7 7bx EF ol
A A, 25% A T-olA 79.3%, 50% A2l TolAl 483%, 75% A 7ol A
37.9%, 100% A&7l A 103%= FalstA @asts S el nelAe]

F= oA e] Wobs 2 25%0lA] 63.3%°]H 50% A TFelA= 6.7%= dA A
Hastom 75%, 1009% Mol dE wolskA| = Ao XA AT
=aelgo] FEoolAel detg A FrUl JsfAFEE Fadlen 100%
A 2] el A= dobr) o] Fol A X skt (Fig. 1).

Hatdold = vl 7 AeA FE A BFAM w7k A & =
Wold 7k Sojus Aom ZAEAY. 99 FEAAAME dxae T7d

(170021 3F, 25% A& T 7DU73A13D), 50% 22T 79797417, 75% AT 8%
QoMM R ZAMESow, o7|Fde FEANAE dlxT TIA8IAID,
25% AT 7TLA8TAIZY), 50% AT 8L (201A13h), 75% el 7 8L (213417D),
100 A2l 109 248A17h 2 Yebstth, 283 &g Ao] FEHA 7 7
(17T7A1ZY), 25% TLATIAZL), 50% &7 9Y(216A1ZH o2 et on, E4
Aol FEFA A5 Hx 72069413, 25% A g7 TLAT3A D), 50% 2
719041 7D), 75% AT 109 (2404 7H) 2. & ZALE A TH Table 3).
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50
40

30
20

Relative germination rate(3)

10

25 50 75 100

Concentration of extracts(%)

—— Rumex acetosa Rumex acetosella  —d&— Rumex crispus —=— Rumex obtusifolius

Fig. 1. Relative germination ratio of kentucky blue grass grown in petri

dishes with various concentration of extracts.

Table 3. Mean germination timelday(hour)l of kentucky blue grass in petri

dishes with different concentrations of genus Rumex extracts.

Concentration (%)
Species control 25 50 75 100
R. acetosa 7(170)° 7(173)° 7(179)° 8(204)° 0(0)°
R. acetosella 7(184)° 718D 8(201)™ 8(213)° 10(248)°
R. crispus 777" 7171 9(216)* 0(0)° 0(0)°
R. obtusifolius  7(169)" 7(173)° 7(190)° 10(240) 0(0)°

Means with different letters within a species are significantly different at 5% level by

DMRT.
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2) FEAAAY FAE AF

FEH9 w7t Sl we AE7) S5 s A dAgor 1
zo) mla] AAFE-o} A etEIt dAEE A pola FEA] A& Fo] uf
g oA A&7t Aol & M)

Foo) FE: Ao I AR AL 25%, 50%, 75% A TFolA thET
(10026)e vl F7t== Ao 2 Yehylth of 75 FEFHel A 25%0] A
= ozl vske] Frket o), 50% A el s 86%, 75% A el A=
90%, 100% A 2ol A= 70%= °fzt At A3s Yetlrh Aol &
ofe] A9 25% HETolA ulxTol vlEl 55%E FAashel o, 50% A 7ol
A A4% = s P 2 A 2948 JERY 24 A FEHAAE U
Zgol vl 25% ATl A 108% = =718k om 50% A el ol A= 98%
2 giETet 2 AolE YehA s Aoz ZAbE S th(Fig. 2).

A7 57 gt AEEQ A9 AT FE96 g 9gs v
& Ho| AgF-ETE x|epHe Aol A% 7ha
FRo Al g (HET 100%)S 25% Al TelAl 829%, 50% A T-olA
70%, 75% H Tl A 52%E #AstE AEE vERHoH, of7]|Fd FEH A
= 9 25% AP FelA 92%, 50% AT T-olA 65%, 75% AT T-ollA 47%,
100% A el 7ol A 48% & st Ao R ZAME AT AAY-olA e} vhabA =
AFRANE 2ol FEHNA 7bF @A AA&S el 25% A
Tl A 7%, 50% e ol A 3%E AT EhE Aol FEHo] ] A s
F A A 25% AP 82%, 50% AT 2% 2 AAde Aoz FAH
H(Fig. 3).

A]

o

S
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Bcont 025 EHQ B75 B1Q0

140

120 ¢
g 100 ¢
2 80 ¢
5
& 60 |
m
& 40 ©

20 1

0
A B C D
Species

Fig 2. Effect of genus Rumex extracts on shoot growth of kentucky blue
grass grown in various concentration. Means with different letters
within a species are significantly different at 5% level by DMRT.

Abbreviations : A, Rumex acetosa; B, Rumex acetosella; C, Rumex crispus; D,

Rumex obtusifolius.

Bcont B25 B50 ®75 ®100
120

100

2.2]
o

N
o

RER radicle (%)
o
o

]
o

=

Species

Fig 3. Effect of genus Rumex extracts on radicle growth of kentucky blue
grass grown in various concentration. Means with different letters
within a species are significantly different at 5% level by DMRT.

Abbreviations : A, Rumex acetosa; B, Rumex acetosella; C, Rumex crispus; D,

Rumex obtusifolius.
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3. FEllM Y AUBFUY

aelgolE 4F 9 A&

oAA 2 =] Fol wal A e AolE HAUTH AHAGE(HET 100%)2] A%
Fo LS Fol wel Zpoli= UARE el wske] A7 Ha-Frheks W
£ UEhliA = fgtont, vke AskRe) AL el vske] AR whe-E
Bol dA% gas yetdvh =4 FE49 A5 25% Aol 70%, 50%
A el g-oll A 59%, 7526 Al g-ell Al 47%, 100% A2l 7-elA 51%° B&&& e
ol vl 7kA A& F oA 71 2 AAERE HEHY. ohV] e, Aol
FE2R A5 ol nlske] 70% 4= AAsh= JAEs HEbleH, 4
gAo] FFAL 25% Al T-ol A 69%, 50% ATl A 67%, 75% 27l A
64%, 100% =270l A 59%<] Ades Hehl=s Aoz A A THTig. 4).
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BCont.B25% 850% ®75% 2100%

140 HCont.B25%850%875%0100% 120
100
80
60
40

20

RER shoot
=3
o
RER root

i C
Species Species

Fig 4. Relative elongation ratio of kentucky blue grass grown in pots with
various concentrations of extracts. Means with different letters within

a species are significantly different at 5% level by DMRT.

Abbreviations : A, Rumex acetosa; B, Rumex acetosella; C, Rumex crispus; D,

Rumex obtusifolius.
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se oG FEAe) gaA B b Fo BURARe] EAATIALE S
A AT FE2) Frs} Zreel o wudAes mARe Age] 4
K K

ol FEAe] HEF} PR FRel wel JAHE Aol B

FA9o FEN AL Pythium graminicola® 7o) thE1(100%)°] B3}t
o] 25% A2l Al 60%, 50% He]T-olA] 25%%k AAetHon 75%, 100% ¢l A
= e A e Ao AT WVH Rhizoctonia solani AG2-2(1V)
NA = F9e F=0] %A= AdE AARHAE YERHA A THFig. 5).
f7Fde FEAE Lol 4FFolA TP 2 dAELHE YEHTL
Pythium graminicola®l| A= tZ7-o v]&}e] 25% =g oA 27%, 50% A& T
AN 11%% st A A4aE BAow 75%, 100% X2 FolrEs Ad
AdeA e Aoz XA AHFig. 6).

Ao FEANMNE Al Pythium graminicola® Ao 7F4 =A oA Y
o] 25% Helg-elA 30%, 50, 75%6 A 2] 7-oll A 23%, 100% = 2] 7-ell A 20%<] <
A UEFATE 2 9ol -2 AP emvt A dFSE dALY Aol o
A E= AoFo] yEebs o, Rhizoctonia solani AG2-2(IV)oll thalA = &8 Aol
F=Y 100% AHTHAE AE drFe FA ks Ao s A UTHEFig. 7).

=xg o] FEANNE Pythiumol thate] 7bE & JAEHE et on,
Rhizoctonia solani AG-1(1A)°l thste] 7h 212 AA B HRE LRl iz
o Hlsle] 25% BTl Al 98%, 50% A B TFelAl 90%, 75% Aol A 95%,
100% A& F-elA 90%9°] =& A AdES UERlo] Bl 24 &2 o=
b tHFig. 8).

;

B
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Fig 5. Colony diameter of fungi taxa grown in PDA medium with various
concentrations of Rumex acetosa extracts. Means with different letters
within a species are significantly different at 5% level by DMRT.

Abbreviations : A, Pythium graminicola; B, Pythium ultimum; C, Rhizoctonia cerealis;

D, Rhizoctonia solani AG-1(1A); E, Rhizoctonia solani AG-1(1B); F,
Rhizoctonia solaniAG 2-2(iiiB); G, Rhizoctonia solaniAG 2-2(IV); H,

Sclerotinia homoeocarpa.

120 Scont W250ES0 “ZSEEEI00

100 - 2 >
b
80
b

60 c
140

b
i C ¢ ¢ d d
o Lo

A B

Fig 6. Colony diameter of fungi taxa grown in PDA medium with various

-
Ny
o

Bcont 025 850 ®75 8100

_
oo =
o (=]

Growth
(% of control)
Growth
(% of control)
o
S

concentrations of Rumex acetosella extracts. Means with different
letters within a species are significantly different at 5% level by
DMRT.
Abbreviations : A, Pythium graminicola; B, Pythium ultimum; C, Rhizoctonia cerealis;
D, Rhizoctonia solaniAG-1(1A); E, Rhizoctonia solaniAG-1(1B); F,
Rhizoctonia solaniAG2-2(iiiB); G, Rhizoctonia solaniAG2-2(IV); H,

Sclerotinia homoeocarpa.
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120 SiconttM25; 850} S 9100 120 mcont B25 850 ®75 8100

100 - &2 a a a a aa a

Growth
(% of control)
Growth
(% of control)

Fig 7. Colony diameter of fungi taxa grown in PDA medium with various
concentrations of Rumex crispus extracts. Means with different letters
within a species are significantly different at 5% level by DMRT.

Abbreviations : A, Pythium graminicola; B, Pythium ultimum; C, Rhizoctonia cerealis;

D, Rhizoctonia solaniAG-1(1A); E, Rhizoctonia solaniAG-1(1B); T,
Rhizoctonia solaniAG2-2(iiB); G, Rhizoctonia solaniAG2-2(IV); H,

Sclerotinia homoeocarpa.

120 - MEonimas" | 501 W75 W0 120

Scont 825 B50 ®75 8100

Growth
(% of control)
Growth
(% of control)

Fig 8. Colony diameter of fungi taxa grown in PDA medium with various
concentrations of Rumex obtusifolius extracts. Means with different
letters within a species are significantly different at 5% level by
DMRT.

Abbreviations : A, Pythium graminicola; B, Pythium ultimum; C, Rhizoctonia cerealis;

D, Rhizoctonia solaniAG-1(1A); E, Rhizoctonia solaniAG-1(1B); T,
Rhizoctonia solaniAG2-2(iiiB); G, Rhizoctonia solaniAG2-2(IV); H,

Sclerotinia homoeocarpa.
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2124 9] phenolic acids, terpenoids, flavonoids, polyphenol 5 UtFek3dl & 2 9
Aol zgow B HeEAd A= vYE A9IFS FH(Kim, 1997; Lodhi and
Rice, 1971; Duke, 1986), 2l =A% ZF 3t = & o|d9 FA7|= A 34

=l
=

Ll

ok

= 318 7}x| 3L 9lE phenolic compoundE A, AleF EE vlo]# A 5 H
o] Aol dig wel zgowA FgytadE veldlE Edo] BEd(Sook et
al., 1991; Miles, 1991), ©]i= 2&thAMAFE 5 phytoncide ¥ phytoalexin & % ]
el 97 wiiLolzgtar ¢HA Avk(Barz, 1990). A=Al de] E¥EH o

DT 22FPARAEE 9] Bl HlE A 832 phenolic hydroxyl group wiit-of

4

WA e g gud Vel AgERAEAHS] A3ss AA, ksl ay et a
I, 27 F53te] Agd S vy gt ow #HEA 3HE S phenolic acid

=,

=i

2 comarinF, flavonoidi+ 283 BUFe Al DFo& Yy, 1 Gz u)
oltsZql A& 8 AeA Veo] & vEhdth(Lee et al, 1994; Kubo et al,
1995; Park et al, 1991; Sakanaka et al., 2000). 22l &Aol& FZFq9] FHE3FS
w45 A, 2ot 7 w=dew tdeoz 9, Ao, of7)s

2 2AE Y o= AEAY 1LY F dled® mglrE SA4E Aoz AE
Aol Z7|v el nFo] Audor & Aeol ¥ B S UE

= AR,

O

2 W} oA go] Frhshs Ao® AL ol A, U, shE AbA,
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of whe} EA woleh §A%e AR GeATiI & A% 2o B Ao

Al A ole] B Yo = ascorbic acid, saponin, tanin, flavonoid®?} emodin %2
anthraquinone F+EAE°] £A43t=4], 23 thAAEE9l o] # 3k anthraquinone<
quinone 79| alkaloid 7d#-S2 &nlole)A 28 (Batnard et al. 1992), &%
Ar&(Palu et al. 1986)< st A2 & A vf &3 LgAolE v %3 Av
Aol A& el AEATEE FZ flavonoid®t anthraquinone = A o TH
gt Bl F-E A d(Demirezer, 1994; Rada, 1976; Sayed, 1975), ©| %
anthraquinone<- quinone#| 2] alkaloid A& % 2 3nlo]#~ 28 (Batnard et al.,
1992), &&F2F&Palu et al, 1986)2 ot= A= Hialsollith o]H 3 HiE

Htg oz 2Ydold FEAor Fo gy wAAEgAEE s & 2

o, wBete] Fael wEl Are] Aol AN iR FESe] sV A
T wAbe] Aol AAlFSloH, I TAME 7| FE AN Pythium
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graminicola®] A7), AT 25%°l A 27%<] AL, X T 50%°lA
11%9 BAE 283 AT 5% 100%o0A = Ad wAbE e ke
Aoz ZAH 7 & o adE Jehlth 28y Rhizoctonia  solani

AG2-2(IV)ell theff A= thi-te] FEee] & A EaRE YehlA] Xaf= Ao
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AT adfels HEe] dAY Al AHI|eF g A J
el i e A=A At Wete] Y28 Alwstaa Al
H 3 dlE FE2 o7 9(468.78+36.60 me/g), Aol

(T7059+14.24 me/g), +9(926.07£27.13 ng/g), B2 o] (1254.39£4559 ne/g)
o2 T8 o wEeR AYIEFE g Weldd s & Ay 4
Fol wE Aol Holxw, FF A P SUFEeE & (100%)°] HE

AE /BT ag 0 Wobge PaSPO, WolhsYsE Fgrh 2L

£

gl g-ell Al 709, 50% Al g-ell A 59%, 75% Al gtell A 47%, 100% €
5199 A|3t5- A&es vEtHo=ZA &g Aol

s

Fashdth o AuHdate #ARAE AdAEgE dde Ay, &

& A% o we} 223 BT TR wel oA AE 42 WA 2

flo

O3S 2d=de 2Ty £ gHu e dARES A =ds

F3eta glo] HAR wfozA 74A7) vt ddE
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