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Effect of Lighting Condition of Eco Energy LED on
Growth and Flowering Quality of “Viking’ Rose

Han, Tae-Ho - Ahn, Young-Sang + Choi, Hyun-Sug

This study was conducted to evaluate effects of various eco light sources with
various lighting distance in ‘Viking’ rose (Rosa spp.) on the growth and flowering
quality to be applied for farm sites. Treatment included 10-, 20-, and 30-RL (-BL,
-RBL, -FL, and -IL), which referred to red LED (blue LED, red+blue LED,
fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively, apart
from flowers. NL referred to natural light as a control. Growth and flowering of
‘Viking’ rose were non-destructively measured at 4, 6, and 8 weeks after treatment
(WAT). FL treatment increased plant height at 4, 6, and 8 WAT, regardless of
lighting distance, with the shortest height observed for the NL-treated flowers. 30
RL treatment also increased plant height at 6 and 8 WAT. Stem diameter and
number of leaves were not significantly different for all the treatments at 8 WAT,
with the lowest values observed for RBL treated-flowers among the light source
treatments. Number of root was the greatest for the 30 BL-treated flowers (10.0)
but the fewest for the 30 FL (4.7). Length of flower neck at 6 WAT was the
extended by 6~7 cm in the 10 FL and 20 FL treatments as well as by 5~6 c¢cm in
the 20 RL and 30 RL treatments, inducing 100% of flowering. NL increased a’
(29) of flower color, with the lowest value (10) observed for 20 RL. All things
considered, 30 RL would be the best interaction treatment of source and distance
of eco light to improve plant height and flowering quality of ‘Viking’ rose.
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Qo EAetE 54 E 660 nme] AP} 450 nme] HAMFe] FoAUAE S5
AE AMaAE dEA ok Okamoto, 1996). 2 A 3-o 2| EA o] 334 Ao Hofste] 3
o] FEAFE -t ANFLe FE P4 isEA 7
ol dF FFE Fv A2 E dHA JTHChoi et al., 2014; Ebisawa et al., 2008; Johkan et
al., 2010; Kojima et al., 2010; Okamoto, 1996). = AU A=A E 2% ‘_]'é"' o2 A
9] o] &7kx7} F7FE] A 9 LED (light emitting diode, 33 THo]| L E)&= A7} A 33-5

Tate] AAAQl AxAe R FAAE AL 2HEHDS FIMZE F YO (Massa et al,
2008) olglgt &8 steAol gk Algol E3] =] girh WdFo|y FFe A

2H9l BH o H FAE WESIASEAL, LED 52 o1& 7€ &4 ot JEARFES 13
Olo}i Azste] RIgFHoR o8 o] 8d 5 & ¥R ol Mol WA H ZAY
ZAHE & & 9= 3ol ATHChoi et al,, 2012; Massa et al., 2008). 7]& £H-& F& AHE
I e Wxo FHoRE AAFHS dsta Jlon IfUt AR WA F o]
o] daigo] FhE Utk

B F2 AEY PG WSl AolE F= Aol vIsty FFFL COo, FFEl
FEFE Fof 25 AR nlo] Qujx Asbel] AGRE Agtale] & 4= ItkStuefer and
Huber, 1998). LEDS ©] &3 S HEE F2 10~20 cm®] &8 24 o2 A &9 433 e
A dk-go] A3 AFr} 3= o] ghtH(Massa et al., 2008). 3FA|WF LEDS] A8 ZH O
2 1% & a7t Rauxo] ka1 FAAYE GRS W FHF Ao|R A= FEF
A AZGol thFdt FEFE 7IASithe ST E BaEa QlojA] o] ek ATt
7F i Eojof & AoR FATHT)

HT 3R 7158 AFS 877 FolA WA, olF E&HoR g AT & e

[e)

LED 22372 0|40 S5 itk LED F9L o4 shle Ade 72 Aol
% & %

o
ox.
o 2
il
1o
Y
!
o
1>
i

ol

Hhgshe AL G el AEso] fta AR d¥o] 2 vl Bt /hg)
wAo AT A= vvld AA o] TK(Terfa et al, 2013) AN@L F7HlA A7
A EepR|Ql mtol & o] 8ste] M I} xﬂ'é}ﬂ 9%k X229l LED
Fee] wdE Adsta 2l AR E TH 0}04 F7HAARO A8 = e A8
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ARl E Z A o) sl g 717l upo] S Fste] g el #2]24(330 m?)ol
A 2011 9 15YFE] 12€ 5U7MA A RS ST U S 193 AdedlA
TIAAA SHE AAFOA 8 em Eolo A At At Alxrt oln| wAE v}
A= AAsA Aol Mg SRS AT F JEF ST 4574 ZvE A 9
cm Zol9 3HE-E& Awith 180714 wiX|stA L, olF 7R ] 607 = viE o] &0 '
AAZA TN AYstAtt. FEE A F7AI] Hepo] ESL 5133 E(Dadyoung Ind.,
Co., Damyang, South Korea)E 1:1(v:iv)Z T3 HIFEE o] &3ATh BE ATl F9 4
& slgt A AgAe AHASFE 29 A O F EC 2.5 dS m' o2 B4 13 ZFEY
oh oo &9 7he] S WAy f5te A BY T vFs s oz RElsH
I ol A3} BAS 100v] 2 3]stk o AL 23 2t [F A: 630.0 mgl!
5{Ca(NO;), - 2H,0} - NH;NO3, 87.2 mgl! KNOs, 35.0 mgl' NH,NO;, 19.1 mgl’ HNOs, 11.2
mgl! FeEDTA (12.5%), %< B: 312.8 mgl! KNO;, 300.0 mgl' MgSO,- 7H,0, 140.0 mgl”
KH,PO,, 29.6 mgl! HsPO,, " &24%: 1.26 mgl' HsPO;, 1.01 mgl! ZnSO, - 7H,0, 0.83 mgl”
MnSO; - H,0, 0.20 mgl! CuSO; - 5H,0, 0.13 mgl”! NoMoO, - 2H,0].

A g 2904 113 2 (interaction effect; FY x FAAT) o2 BA3ATH A=
TGO ZRE 10 cm, 20 cm, 30 cm A A ZF FAE wid 164 ZASIAEH A
7o 2 sl QAFFUE BFSATh A EA 7 gl wel FUAYE 2-
g AE FASA A, 74 Ao B v 2ol #2718k

*10 cm, 20 cm, 30 cm AN HhE(57 em x5 cm) LED ZA(SG-LEDI0R, Shinan
Green-Tech Co., Suncheon, South Korea) *2]:10 RL, 20 RL, 30 RL

*10 cm, 20 cm, 30 cm AZolA HE (57 cm x5 ecm) LED #A(SG-LED10B, Shinan
Green-Tech Co., Suncheon, South Korea) *]2] : 10 BL, 20 BL, 30 BL

+ 10 cm, 20 cm, 30 cm Aol ZhE(57 em x5 cm) LED 24 + % 4(SG-LED10RB,
Shinan Green-Tech Co., Suncheon, South Korea)®] &3+ *E]:10 RBL, 20 RBL, 30
RBL

*10 cm, 20 cm, 30 cm A lA Yt FF5 A :10 FL, 20 FL, 30 FL

+ 10 cm, 20 cm, 30 cm A4 60W WAT A 10 IL, 20 IL, 30 IL

« AAF(HZET) : NL

o o r}_

(

A2l iel 18070 B grel 67le) B AAshe] 2ABIAT 2 AT BE



102 LR R R

= Table 19] AASIAT. EdBe] A9 AA7 ARE 2: 164709 A4 LED: 279 3
A LED)Z Z3she] #2)s1dth 22be] B9 Alolo] FAE e A ste] Fo] EHHA
= shqo.

el 24 RYHE A8t AL0+50)0% fA5] T

L

-

2
L

7y Flel B Fog F =2 7](LI-250A, LI-COR Inc., Lincoln, USA)E ©]-&3ta] =

Table 1. Light quantity (wmol m™? s™) on eco light sources lighting at 10, 20, and 30 cm
apart from ‘Viking’ pot rose

Lighting distance from pot rose (cm)
Treatment

10 20 30
Red LED (660 nm) 2113 97.3 63.4
Blue LED (450 nm) 179.6 87.5 30.5
Red+Blue LED (2:1) 314.5 112.3 33.4
Incandescent lamp 345.1 205.1 180.6
Fluorescent lamp 158.3 91.1 69.2

Natural light - - -

A

NEZAE FUZAF 4 (4 WAT), 6 (6 WAT), 85 38 WAT)ol| Hlg 2 2] &5 2%

T FFHHES AR FEY Ho|, 33 2 NEES A F
AstATh Meee gotoz 2Ryl YL u Ny} B AOZ QAAHUCE 8F
of Wr(lem o]/l Ao} stAS AT SH == A AA|(CR-200, Minolta Co.,
Tokyo, Japan)Z Z919] L', a', b'2] huek-& TE3G =), kol Eou 2t W=, A 1
glal Ao FA ZAAEAe 9nlstth

Zyz2ye] X EE IRHEC R 3t A T 9ukE-o] 8 143 H(factorial experiment) > E Hj
X3ltr. A AT BA RS 95te] SAS ZZTH(SAS version 8.2, Cary, USA)S ©]

43l 95% F-Foll A Duncan’s multiple range testZ 433} T},
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3] npolF o] 2A-E 479 67 A4 20 FL (20 em AglolA @35 ZAhA &
oA 7 AA AAFHAT 8FAFNAE 33.8 emE 7HE Z A TH(Figs. 1A-C). 10 FL3} 30
FL Ao x 24o] BF F7tE e ZeFo] Uetsth NLE A9 &3to] 242 459}
652kl 71 #Agka 8FAtox 19.0 cmE T Aol wls] FEEkA #toh
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Fig. 1. Plant height at 4 (A), 6 (B), and 8 WAT (C; weeks after treatment) as affected
by eco light sources lighting at 10, 20, and 30 cm apart from ‘Viking’ pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by Duncan’s
multiple range test (P<0.05).
10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue- LED,

fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.
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Fig. 2. Plant height, stem diameter, number of leaves, number of root, length of flower
neck, flower diameter, and flowering at 4 (A), 6 (B), and 8 WAT (C; weeks after
treatment) as affected by eco light sources lighting at 10, 20, and 30 cm apart
from ‘Viking’ pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by
Duncan’s multiple range test (P<0.05). ns: not significantly different.

RL, BL, RBL, FL, IL referred to red-LED, blue-LED, red+blue-LED, fluorescent, and incandescent,
respectively.

A G 2AE SHEIFE XS ddFEe FAE S Z7o] AREHE AoE &
H A kO (Massa et al., 2008; Miyashita et al., 1995), ¥ A& 2] B¢zt vlalo A= FLA
g5 ALt v A gtol] TAHCE Fo4 e zbol7t BEEA FATHP>0.05;
Figs. 2A-C). ol 2l EFol we} 3 Y3 W= WAl E(receptor) 2} I EIE Tl
A e A3 AAezgol AAE Aol 7117 AL 2 FHHM(Kim et al,, 2004), Z2]A o}
ZoAE B Ay v]=3k A7 &1 ATHLee and Hwang, 2014). 452} 653}l &4
B 242 A gtell zpol7k SASAARE 8FAE A Ao NLA & A elsties 1
gk ztol7y AE Ao 2 yERgTh
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Fig. 3. Stem diameter at 4 (A), 6 (B), and 8 WAT (C; weeks after treatment) as affected
by eco light sources lighting at 10, 20, and 30 cm apart from ‘Viking' pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by
Duncan’s multiple range test (P <0.05). ns: not significantly different.

10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue-LED,
fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.

45210l 7473S 30 FL3 30 ILOIA] 32 mmE 7H4 F7 93 30 BL# 30 RBLoIA 2.8
mmZz 7P 7He £F8 B th(Fig. 3A). 6530 AAS 10 ILF 30 ILA oA 2zt
mm$} 3.2 mmE 7P¢ 7493 20 BL¥ 30 RBLoIA =5 2.8 mmZ 7 7= A ThFig.
3B). 8FAFell= A ol SAFCE o4 e Ael7F YEhA &Sk THFig. 3C). 47
< Z7o] &A™ IL AEFelA FAA JERstTh

45331e] e 20 FL Aol 102802 74 %943l 30 RL 30 FLO] 97422 ¢
SO 2 WTHFig. 4A).
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Fig. 4. Number of leaves at 4 (A), 6 (B), and 8 WAT (C; weeks after treatment) as affected
by eco light sources lighting at 10, 20, and 30 c¢cm apart from ‘Viking" pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by
Duncan’s multiple range test (P <0.05). ns: not significantly different.

10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue-LED,
fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.

ol¢b= W E NL¥ 10 BL A7t 27 73383 7 A= A FFEs BT 6
FoF 8F Aol = Al 3tell TAZXCE FolA U= X}O] 7} AZE R 24 THFigs. 4B-C). &
AAE 3 Q= Bl A= 459 8F Aol FL A glol A g3ten 85F2toll= RBL A gl
A 78 A A th(Figs. 2A-C). RBL A& A3t A gt e] Z%(PPFD, photosynthetic
photon flux density)E HHE ol 21F9] A s FgAZITL dHA gtov
(Goins et al,, 1997), & A&l RBL A= 233 A7 282 J57F ZAA 7)ol
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WA G2 e B A3 ZYAge] EenlEo] Qo] o) FA &l
A FFE T (Hogewoning, 2010), FFA = §(Z A7) : 27 A F) 2] H]go]
<= W d=sol 7P S7FEJTAL SFATHChoi et al,, 2014). wEhA EH32] vl&ol o}
wapgm Al A3k By A A9 2ad Aow dddn.
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Table 2. Significance of variables of ‘Viking" pot rose as affected by eco light sources and
lighting distance

Light source Lighting distance
Weeks after treatment
Variables
4 6 8 4 6 8
Significance
Plant height o o ” ns" ns ns
Stem diameter - o . ns ns ns
No. of leaf o ns * ns ns ns
No. of root - - ns - - ns
Flower neck length ' o . : ns *
Flower width ns ns o ns ns ns
Flowering ' o o ns ns ns
L* - - ns - - ns
Flower « x
a - - - - ns
color
b* - - ns - - ns
1", 7, ™ indicate significant differences as determined by Duncan’s multiple range test at P <0.05, 0.01, or

0.001, respectively. ns, not significantly different. ns: not significantly different.

FFe] AGE ARl gl aga At AAels APl e 7T
U H O K(Choi et al., 2014) ¥ APl A= 221 E7r} wH]| 5k Th(Table 2).

WZ4= 30 BL Aol A 1007082 7H 23 NLo] 93712 th-g0 2 @ekoen, 10
BL (5.171)3% 30 FL (4.770)°l41 7k A ATh(Fig. 5). ol& A Aol nlma =233
d A TolA AskE ARFFo] AR S EEH AN dFE Fe AeE AL

o
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Fig. 5. Number of roots at 8 weeks after treatment as affected by eco light sources light-
ing at 10, 20, and 30 cm apart from ‘Viking' pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by Duncan’s
multiple range test (P <0.05).

10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue-LED,
fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.

2. wopgm| o ASEA vl

250 ol YA d2A 452t= A el BAHSE {4 e Aol
7} #EE R G ATHFig. 6A). 6573 o] Fof §Eg-o] =k=d] 20 FL3} 10 FL A 2]l A 2+zt
6.5 cmé}t 6.8 cmE 7+ 213 30 RL 20 RLAIAE 5 cm o]4e] &Aoo F717} U
EltthFig. 6B). 8FxFe] ZEZo|= 20 FL (8.4 cm), 20 RL (8.2 cm), 30 FL (8.2 cm), 30
RL (7.7 cm) A gloll A ZAA YeElFthFig. 6C). 24 LED 2|7} =3&te] <@np o} <Alup %
o] Zo] ZHaol 32 o] tkal 3 EHI(Choi et al., 2012; Kwon et al., 2013), ¥ A& oj
M Zg)R|opzo A BEH Z(Lee and Hwang, 2014)3 8 1813+ 7 o] Slx =] kgith
(Figs. 2A-C).

29| Z7|E e E sEL 43akoll = A g Thell Afolrt TEE A eFSkAl(Fig. TA), 6
F2tol] 10 FL A& olA 31.5 mmZE 7H& ZITHFig. 7B). 85F2+2] 374S 20 FL (58.3 cm) >
20 RL (52.9 cm), 10 RBL (51.1 cm), 20 RBL (49.3 ¢cm), 30 RL (48.3 cm), 10 FL (47.7 cm),
30 FL (46.3 cm) M=o 2 F7HE AThFig. 70). BAA g 1 34 2] 37] vl &= 8
ztoll €] Ztell xko]7}F WFERSAL FL (50.7 mm), RBL (47.1 mm) > RL (37.6 mm) <02 &=
SkTHFigs. 2A-C). “Wup el Alnp FF9o =3lef 2o A A LEDA 2 54 ol9} 317
o] ZFAE AT o= AGH ASFTH AZIZE AFE o] AEI7E AAFEAI o] I
sto} BAE = A2 o] AT 3FATHBae et al., 2008; Lee and Hwang, 2014). 3}
AR 2 AR FAA Y 2ol 274, A7, 283 5 vl e 483 e Aolrt #

ol
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Fig. 6. Length of flower neck (FN) at 4 (A), Fig. 7. Flower diameter at 4 (A), 6 (B), and

6 (B), and 8 WAT (C; weeks after
treatment) as affected by eco light
sources lighting at 10, 20, and 30 ¢cm
apart from 'Viking’ pot rose.

Different lower-case letters on each datum
point indicate significant differences as deter-
mined by Duncan’s multiple range test (P <
0.05). ns: not significantly different.

10-, 20-, and 30-RL (-BL, -RBL, -FL, and
-IL), which referred to red-LED (blue-LED,
red+blue-LED, fluorescent, and incandescent)
lighting at 10 cm, 20 cm, 30 cm respectively.
NL referred to natural light.

8 WAT (C; weeks after treatment)
as affected by eco light sources
lighting at 10, 20, and 30 cm apart
from 'Viking’ pot rose.

Different lower-case letters on each datum
point indicate significant differences as deter-
mined by Duncan’s multiple range test (P <
0.05). ns: not significantly different.

10-, 20-, and 30-RL (-BL, -RBL, -FL, and
-IL), which referred to red-LED (blue-LED,
red+blue- LED, fluorescent, and incandescent)
lighting at 10 cm, 20 cm, 30 cm respectively.
NL referred to natural light.
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Fig. 8. Flowering at 4 (A), 6 (B), and 8 WAT (C; weeks after treatment) as affected by
eco light sources lighting at 10, 20, and 30 cm apart from ‘Viking' pot rose.

Different lower-case letters on each datum point indicate significant differences as determined by Duncan’s
multiple range test (P <0.05).

10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue-LED,
fluorescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.

‘vlo) 70 Al ] 4F219] /MEE-S 10 RBL, 20 RBL, 20 FL, 123 30 FL | g]ollA 50%
FF0 2 7H =31 (Fig. 8A), 6572Foll= 20 RL, 30 RL, 10 FL, 20 FLoll A 100%2] 734
< B XATHFig. 8B). 8FAtell= thiiEo] A g7l 4] 80% ©]/de] 7N3h&& Bl 10 IL, 30
IL, NL A g]7<] ZrlolA 60% o]ate] w2 /Mst&-S B Th(Fig. 8C). B k] Hlalo A
T 432} = FLo| 7H4 =94kl 657 xoll= FL3} RL A 2Tl A 80% o] 4te] =& 738
S Ho] 27|E3] 7HeA S HAFAtKFigs. 2A-B). 8730l & IL (63%)S ALstal =

a-
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E A FolA 90% o)ae] sHa-go] BEE U thFig. 20).

shato] Bhy)9l Halo]l AT E YER= L' b gk A 3toll SAHZE FoA
£ zpel7t #EE R dth(Table 3). A& YeE= a'gh2 NL AHolA T4 F7H=E A
I 20 RLOIA 7Hd YgktiTable 3). FU3E ¥laold= BL oA 7F3 =& a3t
(24.3)= E Y TH(Table 2). BlFUol= A3 77k I diol e AL o2 RE] BEslr]
fete] FEAoldolY FR2A4 22 ksl Ede SVMIATA 39 (Ryan et al.,
2002), A LEDE ZALSH 2459 vl Foll M= &1 U ThChoi et al., 2014; Ebisawa et
al., 2008; Johkan et al., 2010; Kojima et al., 2010). SFEAJoPdL 223} HHF = M aA 2

Table 3. Flower color at 8 weeks after treatment as affected by eco light sources lighting
at 10, 20, and 30 cm apart from ‘Viking' pot rose

Flower color (hue value)

Treatment - - "
L a b

10 RL 86 24 30
20 RL 88 10° 27
30 RL 85 21 30
10 BL 85 28 29
20 BL 83 27 28
30 BL 88 18%¢ 26
10 RBL 87 16* 27
20 RBL 87 16™ 27
30 RBL 86 17 28
10 FL 87 207 29
20 FL 87 21 28
30 FL 87 23%® 25
10 IL 86 25% 30
20 IL 86 247 30
30 IL 86 207 30
NL 84 29° 26
Significance ns <0.05 ns

Y Numbers followed by the same letter within a column are not significantly different (Duncan’s multiple range
test, P <0.05). ns: not significantly different.
10-, 20-, and 30-RL (-BL, -RBL, -FL, and -IL), which referred to red-LED (blue-LED, red+blue-LED, fluo-
rescent, and incandescent) lighting at 10 cm, 20 cm, 30 cm respectively. NL referred to natural light.
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BLA &l 93] s}ao] A
=7 22 PisEA & ]

2 Ao As 7|E e 1 5 A
AT X3 FhoR AEe] A dad Yo Ao F
T A= Aol &l HJ FYS FAZA0 em)E ZAEFAS Wl PPFD7} S715he] 2
A Ao FFE FALE ASZE JFHAAT B AP Fde] /7 £330 uf

= 2 #EE AK(Table 2). FLALUE 10

o= AF JNANA 228 @] YERRAIRE SAXHORE vAH
HA FUTHAE F]AIA]. 30 RL A El& 652 sloldAdS 100%
=] A7 &7 7|t Eo] 2184 A4S ol = & LED £H o=
0 RL A2l £2EF4H £ 77 5 FIAIHAN s An e
A% &= wu) sk

N2

V. A <]

B AL w7t 282 5 e 483 lee NEsEty] sk 3197 LED F%
I F_AAT ‘H}Ol% wepgm o] A JRsEAel oud FFE vA= AE T

1] 4]

2L FHEJT AFA T ZOZRE 10 cm, 20 cm, 30 cm Aol A 72+ LS FAEHA
T ZF Al HAL g9 2ol E713A T 10 em (20 cm, 30 cm)A ]l A LED A A,
LEDA A, LED A+ A &35 wWdS xg: 10 RL (20 RL, 30 RL), 10 BL (20 BL, 30
BL), 10 RBL (20 RBL, 30 RBL), 10 FL (20 FL, 30 FL), 10 IL (20 IL, 30 IL)Z 3}it}. thx
%L_% AAAF-& AL NLE E718th A8 45, 67, 85 Foll Av|e] A%} /st

&5 HFHHOZE ZAEIATE 4, 6, 85k A FAA G Ol AdHEGlo] FL A glolA 2740l
71 A3 NLAEolA 7P #dth 30 RL Aol =3 6579 8530 230 A

AZEHAJT AR Fe 8FAlw AT ol FAHSE {§o4 A Aelvt vER
A ¥} FAZE Hlwo| A= RBL AglolA 7 e o] #EHAT S 30
BL A&7l A 10.0712 78 Bk3 30 FLo] 47712 78 AT 6572kl Z254 )= 10
FL3%} 20 FL A golA 7F8 Z7FE QA 3(6~7 cm) 20 RL3} 30 RLIIAM = a7} 89l 5
RO MH(5~6 cm), o] H T X TENA 100%2] NEH&S BATh 9] a'ghe NLA 2|7
A 744 =9431(29) 20 RLoNA 7H Ygkth(10). ool whe} <upo]z | o] =7)9} j3E
< 3#sH 30 RL A27F 71 23Rl 1187 F2do|dd Ao = wekdr
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