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ABSTRACTS

This experiment was carried out to investigate the growth response of 3 grasses
to seed coating with chitosan solution and the attempt was made to estimate
adequate seed coating concentrations of chitosan solution in each grass for the
growth to be stimulated. Three species used in this experiment were orchardgrass,
tall fescue and reed canarygrass. Six different seed coating concentrations of chitosan
solution were applied as 0%(control), 0.01%, 0.05%, 0.1%, 0.5% and 1.0%, respectively.

The results were obtained as follows;

1. Dry weight of tiller(WT), leaf area(LA), dry weight of leaf(LW), dry weight of
stem(SW), dry weight of shoot(SHW), biological yield(BY) and C/F ratio were
significantly different between species.

2. Number of tillers per plant(NT), dry weight of tiller(WT), dry weight of
leaf(LW), dry weight of stem(SW), dry weight of root(RW), dry weight of
shoot(SHW), biological yield(BY) and T/R ration were significantly different between
seed coating concentrations of chitosan solution.

3. The adequate seed coating concentrations of chitosan solution for the growth
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stimulating effect were different between species. The highest values of vyield
components and dry weight of plant parts were obtained at 1% in orchardgrass and
tall fescue, and 0.05% in reed canarygrass, respectively.

4. Growth stimulating effect of seed coating in each species were different. The highest
values were obtained in leaf area(LA), dry weight of leaf(LW), dry weight of root(RW),
dry weight of shoot(SHW) and dry weight of biological yield(BY) in orchardgrass. The
values of dry weight of stem(SW) and C/F ratio were highest in reed canarygrass.

5. An increase in number of tillers per plant(NT), dry weight of leaf(LW), dry
weight of stem(SW) and dry weight of root(RW) according to seed coating was
attributed to the increase in dry weight of shoot(SHW). Among the aboved
increasing factors, the dry weight of leaf(LW) was a main factor for the increase in
dry weight of shoot(SHW).

6. An increase in dry weight of leaf(LW), dry weight of stem(SW) and dry weight
of root(RW) according to seed coating was attributed to the increase in biological
yield(BY). Both the dry weight of leaf(LW) and dry weight of root(RW) were main
factors for the increase in biological yield(BY).

1. A =

21 Z Ao g chitosan®] Al 8& A EH WI7]59 73, FAWNY chitonase] &4
=& 53 dole] A (Hirano$ Hayashi, 1987) ¥ callus A9 22 S& % 2
EA9 AAE2ARI(FH, 1988ab)E Ll 2 B3 o| Ut

A F7hA 43 A chitosan®] Al4HHozZeE d9 71T 9t A EANUZ chitosan F
FE 23, =3t dUAEH(0], 1995), A5 2HE 47 A% ESEFHGEH 5,
1989a; ©1F, 1997), FAW AEHLGE o] &3 et F7IE Sl & E3le A o
o FAYEY, 2HFA dF BUFFLYPo| lon, o FoA FAHE o5 JFE3
97 7H8 o geiA AODGEH 5, 1989b). 28y chitosan Al-&o] &3 A2 A
FENEATGE FEY T W ALTHH 9 Aold wetr Hatdtin Azt o
(1995)% ladino cloverel th# chitosan®] BHAI&A 0.05%2 =9 o, 7} 22 AE
S dUot Fgdn, o (19N 57t Y& chitosan 9L E%d] T3NS
o), ¥&E5H0EHE JERE chitosand FE7F 2Fo] welA Aot qlvkz g

wgA B A¥ME X7t & chitosan €Yo 3R Bxo FAEF A
HEARE o, Zx9 A&TEE TAEY AZEDNEZA A S = chitosan JEFS
9] 2F Holg Hotsled Al g WE T XolE I, AFEFIEFAY
ARz JYeUdE AEFFY SIS AEF, AETH 3 250 Aolet o
o BAslE FFFAHLLGY FAE sl AEFH HAAF & A At
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I. A5 3 ¥4

A¥L 19963 4955 1097HA(7T/H€3) QA g e 9asFdA +35HAG
%3¢ orchardgrass(var. Amba), tall fescue(var. Fawn), reed canarygrass(var.
Venture)?] 3% & FAFAY ESz2AL dEUGR )Y XYoo YRS 50:509
H & (£3F)2 EF3A 1/2,000a9] potol]l FH3ATt. FAHES 4 chitosan &9
FEE 0%(ZT), 001%, 0.05%, 01%, 05%, 1.0%<Y 65 34T F=dHE
chitosan & 9-& 200ml¥ UE F, 4 2F9 F4 60gS T &Hd 58 HHAA
ARH BFol ZHE IEJNAM 1AM Ax3d FAE JE3AHY 3FL 49 1099
Z2FEEZ potd 3X° 3-5€Y #HFF F, 39719 AEEANA AL INATE E7
I AAI L Aed 3NEFAt.

ZALE AFF 6719l AIE 109 10¢d AA3td e, 2AMES 230 JEFT
A2 2 EAe TFFAH_4e HEA 48 AEFOB0TC, 48 Ax)E FA&A

Bo i

m 2

o EXtoE 59| R0l0] MHE FETERA} AR Fo1o HES
A

E %Zhﬂ—'f'— FTE WE FHTHALASG HEA FHY JEFT A BAEY

Table 1. Analysis of variance for vield components and dry weight of
plant parts of 3 grasses grown in different seed coating
concentrations of chitosan solution.

Mean of Square
PL NT WT LA LW SW RW SHW BY C/F T/R
Species(S) 2 4201 272 122078™ 3575864" 2315 696 7.88™ 12.80" 4068 2.08" 182
Concen.(C) 5 6989 66.00° 14015" 143540 366" 152" 3.18™ 873" 2090™ 004 282
SxC 10 3612 3032 9803° 969674 121 121 25877 261 892 003 176
Error 36 3375 1932 3836 330586 077 077 05 190 359 002 093

Source df

*** and "™ are significant difference at 5%, 1% and 0.1% level, respectively.

PL; plant length(cm), NT; number of tillers per plant, WT; dry weight of tiller(mg), LA; leaf arealcm?),
LW, dry weight of leaf(g), SW, dry weight of stem(g), RW,; dry weight of root(g), SHW; dry weight of
shoot(g), BY; biological yield(g), C/F; ratio of leaf and stem weight(SW/LW) and T/R; ratio of root and
shoot weight(SHW/RW).
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EX S (S)°ﬂ/~1\_ 133(WT), 9838 (LA), 4FALW), BF(ESW), 2F5RW), &34
FZBY)Z C/FHAA 01% FE F94el dAHARNT, A4F AT (SHW)AA =
1% < -—1 Aol dAHAUS.

HEFEHO)ANME ZAFNTS T/REAA 5% F&, 13F(WT), FAW), 3%
(SW) 2 AR AEFEHW)IA 1% &€, 2831 2FRW)F BEFH FFBY)
Azt 01% FFY FoA4e] AFHIU.

_L%TJr HEFEZHSXC)Y RZALAME 13FWDH YEH FZFBY)] 5%

Z, 9H @A) 1% F&, 28T ZFRW)AA 01% F& F24d0] AAHAU

2. =5 EXIR S0 IE FEFHRL94 ARH 7ol HES9 Wi

1) Orchardgrass

Z2l9 ¥ Fxo| W& orchardgrass® FHTALASG HEA F9 AEFTY W
# 29

rr

Table 2. The values on vield components and dry weight of plant parts
of orchardgrass grown in different seed coating concentrations
of chitosan solution.

Coating
concen.
(%) PL NT WT LA LW SW RW SHW BY C/F T/R

0 557° 193 2012 6412 413° 149° 215 562° 7777 036® 263°
001  650® 250%™ 2188 7780 385" 162° 162" 547° 708 041® 348
005 706 223* 3175 8378° 492° 216° 216" 708 923 044 335
010  660® 313* 2252° 3644° 552° 153° 322° 7.05° 1028 027° 2.4
050 634% 280 2571 6809 533° 187 333° 720° 1053 035" 2407
100 598% 207 3424 8790° 7.10° 307" 592° 1017 1609° 043* 174°

Yield components and dry weight of plant parts

Notes. Means separated within a column by Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.

22 PL)E 0.05% EEA 706cmE YeEldo] dlzFe 557cmyt #oltA 2
. AFENTE 01% S5oM 313712 dzxTe 19348t fojstd Bz, 173
(WT)€ 1% 55°AM 718 FAE 3424mgS YERRUH

A (LA)E 005%9 1% BEoA 2z 837.8cm®$h 879.0cm™™Ehiel 0.19%9)
364 4cm’B T §oEA HAR, GFALW)L 1% FEA 7.10g¢ Ueho] B & FE
AZzug 934 FALD AFEWHME 1% FE9 307g0) /M FANRSY,
0.05%2] 2.16gTE w2 Aol YA, 2FRWIE 1% FE9 592g0] & FE
22t §93A FAAY AR AEF(SHW)L FHEFE7L gotdd mekAd F7t

A
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9 AFeE, 1% F=olA 1017gS YEU tdE xR FosA g%, A&
A FFBY)E AR AEF(SHW)F & Zgolunt

C/FHle HEFx3ted dAT AL AR Fkou 005%9 1% 559 0449
043< 0.1% v=9 0272t H23tA =t

T/REAME 27E AYdn HEFEr7 Foldd wety AHdste A% Jeuy
o] 1% FEA 7t F& 174§ YEAH.

2) Tall fescue

FAHE Fxo mE tall fescued FFTHLLG JEA R AETY ¥
® 3% 2t

e

Table 3. The values on yield components and dry weight of plant
parts of tall fescue grown in different seed coating
concentrations of chitosan solution.

Coating
concen.
(%) PL NT WT LA LW SW RW SHW BY C/F T/R

0 571" 277 1625° 5368 306° 144 213 450" 664° 049° 2.16°
001  584* 247° 2097° 437.1® 342° 176* 193 518 711® 051*° 283
005  643° 240° 2246° 3226° 341° 198° 195 539 734" 058 307
010  644* 250° 2460° 4212° 456° 158° 127° 615 741* 036" 505
050  56.1%° 240° 2221* 4136® 353" 180° 191° 53F 724° 052 275
100 6L9° 297° 2195 4584 457° 195° 202° 652° 854° 041° 317°

Yield components and dry weight of plant parts

Notes. Means separated within a column by Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.

Z2ZF(PL)L2 AR E0Y 561~643cme HHE UYL, AFNDE HEF=
o 240~20.7708 MAE UHHALY FoF Aol JAHA &uc. 2 1EF
(WDelMe ZE JEFsEA dx79 1625mgRth §93tA FALE 209.7~246.0mg
o) MAE YHErRAT

FHH(LA)E 0.05% FEAA 3226cmE UEo & sEEY FUo AFAW)
2 01%% 1% F=AM 2z 4565 457g2 Uil & Fx9 3.06~353gET
&t A FAAYG. AFEW)AAE 005 05 R 1% F=AAM 47 198 1.80 ¥ 1.95g<
vebgie] gizT 9 01% F=9 TR A FANAD. a8y STRW)AAME
FEZel zol7b ARFHA Fhn, AFF VEFESHWIAME ZE FJEFZoA dz
TR fostA FALL, JEFY FFBY)E AAY AEFSHWIH A9 & F
F& Jehdideh =8 C/FUlE T3kl 036-0589 HAE Uedo] F4& Aol7t ol
Aoy, T/REINAE 01% =AM & FEET F8HA ¥& 5068 UYehu.
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3) Reed canarygrass

FANE Fxo] WE reed canarygrass®] FHTA L2 A2 F9o HEF W
3= F 49 2ok

Table 4. The values on vield components and dry weight of plant
parts of reed canarygrass grown in different seed coating
concentrations of chitosan solution.

Coating
concen.
(%) PL NT WT LA LW SW RW SHW BY C/F T/R

0 627" 180° 2856 5936% 267 247 155° 514" 669 093° 333°
001  581*° 247* 1595° 2544° 216° 178 160" 394" 554 085 307
005  643* 277 2495° 4217 3.13° 378 290° 691° 980° 122 239°
010  599* 290° 2255® 7560° 321 333° 157° 654° 811%™ 105 482
050  645° 243° 2733 4507 359° 3.05° 201* 664 865° 086" 3.33°
100 596° 27.7° 2061% 4043 262° 309° 226° 571 796 1168 265

Yield components and dry weight of plant parts

Notes. Means separated within a column by Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.

274 (PL)E X3l 581~645cme HHAE veldoy FoF 2ol7t QAHA &
%1, AFNTIE 23 243~290719 ¥ E Yeldo] dizFo 180718t #93
A Bk 13FWT)L 001% sEo1A 1595mge2 714 71Mgm, FHA(LA)LS
01% ¥=9 7560cm’7t 71 WRou, hETFY 5936cm st &3 Aozt AR
AT FFAW)L 0.01% =4 216gez 74 232 22 Jeuids, 2Z(SW)d
HE 0059 0.1%AM 2tz 3783 3.33g¢ UEhlo] 001% =9 #HET F984A4 %
ALY 2FRW)E 005% FEolA 290go 2 714 Bgtoy} 05%9 1% 29 22
RW)HE 3 o7t gt =8 AR AEF(SHW)L 005 01 2 05%0A z
Zt 691, 654 2 6.64g2 YEldlel 001% ¥x2 394grt} §o&A FAAY. HEFH
FZF(BY)L 005% FENA 980ge YEo] 001% FT| 554g Bt o3 2A
At 28y C/FH S T/RYAME B3k 42 085~1.22, 2.39~4.82¢9 WY E et
Yoy §2% Aole AdAHR AUt

3. Sx9| YT £/ HES0 st xF7t9 *f0|

BExo $£3FFa849 RoE HEF A 2F0 Holg HEFx HT go
2 vehd Re] E 5olth

ZFPL)S 2% 604~63.4cme] V¥, AF(NT)E 25330 252~259709 B4
Rovfo 3 Aol7t AAHA estth. 28y 13 F(WT)S orchardgrass?t 275.4mg 2
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2 g 22F8Y {934 FAYR, §HEIACLATH 9FAW)NA %= orchardgrass?}
gd& 23R FASFAHNT, FANC B35 (SW)L reed canarygrass’t 292go & 7}
F FAYNIL, ZFRW), ARF AEFSHW) 8z BESH FFBY)ddAME
orchardgrass’t 2zt 3.07, 7.10, 10.16g€ YEdlo] & 22FHt {YstA FAAG
E3 C/FulolAE reed canarygrass’t 1018 7FE Etou, T/REGME 2E7H9 3
o|7} 1A= A gkt

Table 5. Mean values on vield components and dry weight of plant
parts of 3 grasses.

Yield components and dry weight of plant parts
PL [NT |WT | LA | LW [SW ]| RW [SHW/| BY | C/F] T/R
OG |634%|259° 2754 |696.9° | 5.14* | 1.96° | 3.07° | 7.10° | 10.16* | 0.38° | 2.67°
TF | 604° | 25.8° | 214.1° | 431.6°| 3.76° | 1.75° | 1.87° | 551° | 7.38"| 0.48° | 3.17
RC |615%|252* |233.3°[481.6°| 1.98° | 292° | 1.98° | 581° | 7.79°| 1.01* | 3.27°

Species

Notes. Means separated within a column by Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.
OG : orchardgrass, TF : tall fescue and RC : reed canarygrass

4. ZXOE s AEHS sFTHeL Pl UES

FAAE vxd HEAHY FZFFHLAd HEFT U AolE 2739 YF Ro=
vetd Aol & 6ol

Table 6. Mean values on vield components and dry weight of plant
parts of 3 grasses in different seed coating concentrations
of chitosan solution.

Coating
concen.
(%) PL NT WT LA LW SW RW SHW BY C/F T/R

0 585" 217" 2856° 5905° 329° 180° 194 509° 703 059° 271°
001  605* 248 1596° 4898° 3.14° 172° 172° 48° 658 059° 3.13°
005 664> 247° 2495 527.4° 382 264 234° 646 879° 075 294
010  634* 284* 2255° 5139° 443" 215° 202° 658° 860° 056° 4.10°
050  61.3° 254 2733 5181° 415 224® 242" 639 881> 058 283°
100 604 200° 206.1° 5806° 476° 270° 340° 747 108° 067" 252°

Yield components and dry weight of plant parts

Notes. Means separated within a column by Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.

FANE v=8 xF9 WF e E o, 2FPL)L FEI 585~664cme W



Korean Journal of Organic Agriculture 6(December 1997) Copyright 1997 Korean Society of Organic Agriculture
58

e JeElR oy #o% xloje AAHA ¥tk AFNTAAME 0.1%, 05%, 1% &
oA Z+zt 284, 254, 29.07/1E YElUo] & F=RT {Fo3tA it 13F(WT)S
NZFF 05% FEAA 24 285637 2733mge YElY & FEro {Fo&A F
Agen, gARLAANNE 2T 1% =AM 2hzh 59059 580.6cm>E e o
e 58T $984 190 4FAW)L 01% o4 FToA 415~476g9] ¥
g Jeldo & %o vde fostA FANL, FF(SW)L 0.05% ©)3e sxo
M 215~270g9) HHE el iz 1.80gd 0.01%) 1.72gRth +J5A FANA
. 2ZERW)ANAE 1% $59 340g0) tHE 559 TZFRW)IET £93tA FAY T,
AAFE AEZE(SHW)Z AZsd FZFBY)NHNE 1% FEA Z+zh 7473 1086g<
Yele] ot& 3z oA FAYY. £ C/FElE 0.05% sX0A4 075 28z
T/RYlE 01% =4 4108 Jedo] & sx8g Eiuch

5. X9 £YTHRA F2H AESEQ XaF HESA YEAH 19
SEA

0

2re #3THe2% 29d ARFY A4 ALFH ABTHH SRR FE B
ehd Aol ¥ 70lt}.

=2

it
I

Table 7. Simple correlation coefficients of vield components and dry
weight of plant parts between dry weight of shoot(SHW)
and biological vield(BY).

NT WT LW SW RW
SHW 0.795 0.065 0.962"" 0.755° 0.782"
BY 0.747 0.047 0.928"" 0.907" 0.941"

" and ™" are significant difference at 5%, 1% and 0.1% level.

A4E AEF(SHW)E FAFNT), 4FESW) € 2FRWHAE 5% &, 1832 4%
AW)IE 01% FT9 F4T FAwo] IFHAUG. =T BEHH FFBY)E 3%
(SW) 2 2FRW)HE 1% &2, 2832 §FIWHAE 01% T&9 98 Z4H
o] AFHRUT

N. 32 &

Chitosan®] ¥¢% ol&¥goz: AFA d¢ EFEIRHR FTAAEGEH T,
1989a), 23 Fol @ ELEAGEH T, 1989), FHZ 2 AF FHAL(0], 1995) R
e Exe AKENE AF EFEFH(] F, 1977)0] glew, of FoM Fay
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chitonased] B4 & FE3lo Lol&EE &8 FxvEYe g Adr} gdn ¢
# A 9l tHHirano®} Hayashi, 1987; i&# %, 1989ab).

£ HA¥EY A, chitosan Y49 FAHE & AEFANEHAE 2Fo WA o]
7} AASHAHE 2, 3, 4). &, orchardgrass® tall fescuedl &= 74z 1% +F, reed
canarygrassol A& 0.05% &9 FZoM ASEIEAV 1A =9t o] (1997
2o e 528 FAY EYET AN ASEAEAS 7MF %Y chitosand)
¥ % ¥ orchardgrassell A 0.01%, tall fescuedlA 1%, reed canarygrassolA 0.05% &
9 Egca Rustd, tall fescue®t reed canarygrass® ASEFEIEZHE Ve E
chitosan®] FA DB 2 Ao Aol X3¢ ou, orchardgrassoll A+ A] &4t
Wol| W& chitosan %9 ztol7t QA =HATH

£33 ASEAEARE YehlE chitosan £99 Fa HJEBF5E Xole ZFd uw
AFELAAE AHT #A™-o] ot AzZdd. F, orchardgrassdlA e 1% F5¢ o
T 1AFWT)o] FALAR ¥ (LA Fu=o dFALW)H AF(SW)E
HN71BR AGFE ZAEF(SHW)o| F7HAL, 2FRW)Y F7tet &4 HESH &3
BY)9 Fdlo THEIHE 2). Tall fescued M E 1% =59 HEFToA z=A(PL)
o] A1, A-(NTZF #2d, 14F(WDel FAY AFAUW)H BFF(SW)E FHA71=
2 A4E AEFSHW)E 2AS Y 2FRW)Y Z71s &7 AESA +=FBY)E =
WA ATHE 3). £F reed canarygrassol A& 0.05% &9 B 54 2A(PL)e] A,
ZF(NT)ZF Bold EFAW)T AF(SW)o] F7tEo] 248 AEF(SHW)S B4 38
A, ZFRW)S F7tet A AEFSH FFBYVITHARLNE 4). o FU9MNE
chitosan &9 & Ego EE9E d, FA4F9 FxoAM orchardgrassE FH 2 (LA)
o gRE B AFAW)Y F71s 2ol ©E AR AEF(SHW)O] S7HHE A3, tall
fescuedl A= Rk XAAES ASE ZAAF L, reed canarygrassoll e FF(LW)
v AF(SW)E F7HAA C/FH7F Eolzdz &

Chitosan®] %2} W EFEc] W& {2 IHRE AYY AEFSHWH F233
FHFBY)Y 72 B AS$@E D, A4E AEBFSHW)Y E7ls 4N, 9430LW),
BF(SW), 2FRW)Y F7toll % Ao, MESH £FBY)Y S/ AFOLW),
BF(SW), 2FRW)Y F7td g Azt & 4 Ao 53 dFAW)Y Z71d 9
F AGE AEFESHW)I AEEH +=3(BY)Y FdHANR7 713 E94th o)+ chitosan
fdo FAHEA 4§ A{EFIART FEAH FHY R (ERY 4SS A=
2 AGE AEFSHW)E F7HA711, 2FRW)E BA 39 A8y +x3F@BY)Y F
ol F¥sA7] Q&2 & 4 Ao}k, Chitosan €42 FalyHo] 2 2H 2(ES)
9 AEE FANUGE AMMLS FHF(EERT 247159 ZARE ol &HE 32y
ExoA g 22 F8F A& Zevdn AZdY. F G¥Y A8 e dud
o B E F3oq dF € F/HANIIER CFHE AAI L, d¥u€y S/t 7H4as
SFEFF(TDN)F 2388 =382 XA E9 AHFAA o] HY, 739 ¢

o
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2e FIMA AUFTCAKK) dHhd =23te A77t @522 A 457t 3
7td o 7] HEolh webM gEd Rz HEFE A chitosan & F2 g
EAS4E AYsA FH3 HAME }Fu &Y Frh mE BEA BE, TtAIAGE
FZFH(TDN)H 438 R o7z odd wE FRHAY IR (RE) 5§ FTEH
2 A 98Ut dda A4dr

v.d 4

Bx9 ZAE ¥%7} & chitosan §Po FHste NEAAL ¢, Ex9
AENEE ZAEY 2FE JEAUAEAT] ASEIEFAE YEie 23 AASE
FA3 3, AE DEFTH BEYH %9 Fud BHste FFTHLLE Fo3)

1. Chitosan &9 FAHE W 2FY Aol 13FWT), €93 LA), 4%
(LW), 25 (SW), 2F[RW), A4F AEF(SHW), AEFHFZFBY)Y C/FHldA #9
Ago) AA =AU

2. FAAE FEIHY FHole AFNT), 1FFWT), @5 AW), B35 (SW), ZFRW),
AGEAEFT(SHW), A28+ ZFBY) € T/ARYGA Aol AN
AE&ENEHR7 AdAFHE chitosan HEFE+E orchardgrass® tall fescueolr 1%
, reed canarygrassi= 0.05% %3]l o}.

4. Chitosan ¥ E-5x9 ASEZAAAE 2T wetr zpel7t AAFHJTE F, orchardgrass
dME 125WT), dHH(LA), FFOW), =FRW), JAEAEF(SHW), ¥ =3
A¢=EBY)Y Zdd EH7F Ho, reed canarygrassolME AF(SW)I C/Fule =
ol &7t Foh

5. Chitosan &< Fx3 & o AA4F HEF(SHW)Y F7te ZA5WND), €%
LW), BZF(SW), ZFRW)Y F7tell g% AFgolx|ul, o] FolA JFALW)Y FA=E7}
7+ &Skt

6. Chitosan €99 FayEeo] o3 HEIFHFFBY)Y F7H4UL AFAW), BF
(SW), 2FRW)o|A T, o] FolA JFAW)T ZFRW)Y Td=

&
ki
_OJ_I‘
38
)

3.
=
o

dEEA
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