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ABSTRACT

Intercrossing between diploid and tetraploid was conducted and 14 cold tolerant
lines were firstly selected in 2013. The growth and fruit characteristics of the
selected lines are as follows;

1. The Breeding of triploid grape seeding and line

Germination stage was between April 17th and April 21th and that was similar to
'King derla' and 'Campbell Early'. Flowering stage was between May 30th and June
3rd and that was two or three days earlier or similar to control cultivar. Color break
stage was between July 23rd and August 30th. The color break stage of majority lines
were a few days earlier than control, but some lines were later than control.
Maturation period was between August 30th and September 19th and the range of
maturation was from early-maturing to late-maturing cultivar. Fruit cluster weight
was from 384g to 459g and berry weight was from 5.1g to 7.6g. Berry weight of
selected lines was from 2.8g to 5.3g more heavy than 'King derla'. Sugar content was
from 17.4°Bx to 21.1°Bx. Fruit skin color of the selected lines were black(7 lines),
purplish blak (3 lines), and red (4 lines) colors. Among them, the promising lines
were GWT-56 and GWT-132. GWT-56 was black skin color, medium-maturing cultivar
and the fruit cluster weight was 405g and sugar content was 20.4Bx. GWT-56 had
firm flesh, good coloration, and good balance of sweet/acidity test. GWT-132 was
puplish-black, late-maturing cultivar and the fruit cluster weight was 459g and sugar
content was 18.5°Bx. 'Red Dream' is a red colored grape cultivar developed by
crossing between 'Kyoho'(4x) and 'Campbell Early'(2x) in 2002 at Gangwondo
Agricultural Research and Extension Services(GARES). It is a triploid grape and the
chromosome number is 2n = 3x = 57. The apical open on young leaf is wide and the
leaf face color of young leaf is yellowish-green. The prostrate hair density on apical



of young leaf is medium. The prostrate hair density in main leaf vein on back side of
young leaf is medium and the prostrate hair density in main leaf vein on back side
of leaf is rough. The upright hair density in main leaf vein on back side of leaf is
medium. Germination stage in Chuncheon is April 21th, flowering stage is June bth,
and maturing stage is September 10th. Red Dream is a seedless and
medium-maturing cultivar. Fruit cluster weight is 416.8g, sugar content is 18.6°Bx,
acidity is 0.59%. There are some precautions for cultivation: It is needed to manage
tree vigor because of triploid cultivar. When 80 percentage of the flower cluster is
opened, clear-out of flower cluster and GAs treatment(50~100ppm) are necessary for
stable fruit setting.

2. Effect of GA treatment

1) Effect of GA treatment to the fruit quality in 'CheongHyang'

Gibberellin(GA) treatment of 25ppm, 50ppm, 100ppm in a grape cultivar,
‘CheongHyang' increased fruit cluster weight, berry weight, and the number of
berry. Seedless fruit was induced both GA treatment and untreated control.
Triploid grape produced complete seedless fruit and normal fruit enlargement with
one time GA treatment.

Fruit cluster weight were 210.6g, 256.7g, and 272.3g at GA treatment of 25ppm,
50ppm, and 100ppm, respectively. This weight was increased more 1,478% than
untreated control. Berry weight were 2.1g, 2.7g, and 2.8g at GA treatment of
25ppm, 50ppm, and 100ppm, respectively. This weight was increased more 90%
than untreated control. Sugar content were 20.7°Bx, 22.6’'Bx, and 20.8’Bx at GA
treatment of 25ppm, 50ppm, and 100ppm, respectively. This content was higher
5~6.9°Bx than untreated control. The number of berry were 82.3, 90.2, and 95.6
granule at GA treatment of 25ppm, 50ppm, and 100ppm, respectively. The number
of berry at untreated control was only 7.4 granule.

2) Effect of GA treatment on the fruit quality in 'Sweet Dream'

Gibberellin(GA) treatment of 25ppm, 50ppm, 100ppm in a grape cultivar, 'Sweet
Dream' increased fruit cluster weight, berry weight, and the number of berry.
Seedless fruit was induced both GA treatment and untreated control. Triploid grape
produced complete seedless fruit and normal fruit enlargement with one time GA
treatment.

Fruit cluster weight were 236.2g, 341.7g, and 443.6g at GA treatment of 25ppm,
50ppm, and 100ppm, respectively. This weight was increased more 1,190% than
untreated control. Berry weight were 4.7g, 4.8g, and 5.4 at GA treatment of 25ppm,



50ppm, and 100ppm, respectively. This weight was increased more 193.7% than
untreated control. Sugar content were 16.7°Bx, 15.7Bx, and 14.0'Bx at GA
treatment of 25ppm, 50ppm, and 100ppm, respectively. This content was higher
2.6~5.3°Bx than untreated control. The number of berry were 59.8, 79.4, and 83.8
granule at GA treatment of 25ppm, 50ppm, and 100ppm, respectively. The number
of berry at untreated control was only 25.3 granule.

3) Effect of GA treatment on the fruit quality in 'Black Star'

Gibberellin(GA) treatment of 25ppm, 50ppm, 100ppm in a grape cultivar, 'Black
Star' increased fruit cluster weight, berry weight, and the number of berry.
Seedless fruit was induced both GA treatment and untreated control. Triploid grape
produced complete seedless fruit and normal fruit enlargement with one time GA
treatment.

Fruit cluster weight were 300.9g, 426.4g, and 439.4g at GA treatment of 25ppm,
50ppm, and 100ppm, respectively. This weight was increased more 1,600% than
untreated control. berry weight were 3.5g, 4.3g, and 4.7g at GA treatment of
25ppm, 50ppm, and 100ppm, respectively. This weight was increased more 180.7%
than untreated control. Sugar content were 21.9°Bx, 20.8°Bx, and 19.6'Bx at GA
treatment of 25ppm, 50ppm, and 100ppm, respectively. This content was higher
3.7~6.2°Bx than untreated control. The number of berry were 83.6, 95.5, and 95.4
at GA treatment of 25ppm, 50ppm, and 100ppm, respectively. The number of berry
at untreated control was only 12.9.

3. Effect of GA treatment time on the fruit quality in 'CheongHyang'

This experiment was conducted to test efficacy of GA 100ppm according to
flowing time of flower cluster using 'CheongHyang' in GARES. Fruit cluster weight
at GA 100ppm of triploid grape, 'CheongHyang' were 218.0g, 260.2g, and 247.5g at
five days before, zero, and five days after of the full bloom stage, respectively.
This weight was increased more 1,297.4%, 1,567.9%, and 1,486.5% respectively than
untreated control. Berry weight at GA 100ppm of triploid grape, 'CheongHyang'
were 3.5g, 4.1g, and 4.0g at five days before, zero, and five days after of the full
bloom stage, respectively. This weight was increased more 483.3%, 583.3%, and
566.7% respectively than untreated control. The number of berry at GA 100ppm of
triploid grape, 'CheongHyang' were 60.2, 63.3, and 61.3 granule at five days before,
zero, and five days after of the full bloom stage, respectively. This weight was
increased more 190.8%, 205.8%, and 196.1% respectively than untreated control.
The number of seed was zero at both GA treatment and untreated control. Sugar



content at GA 100ppm of triploid grape, 'CheongHyang' were 19.2°Bx, 19.0'Bx, and
18.7°Bx at five days before, zero, and five days after of the full bloom stage,
respectively. This weight was increased more 18.1%, 15.2%, and 13.3% respectively
than untreated control. But acidity at GA treatment were 0.56%, 0.61%, and 0.67%
respectively and indicated lower acidity than untreated control. The efficacy of GA
100ppm treatment of triploid grape, CheongHyang was best at the full bloom stage
and the next best stage was five days after of the full bloom.

4. The effects of fruit characteristic according to the diameter of fruiting
branch in 'Cheonghyang' grape.

It were the distribution of the diameter of fruiting branch that < ®4mm (0.8%), ®
4.0
~4.9mm (3.5%), ©5.0~5.9mm (10.6%), ®6.0~6.9mm (33.1%), ®7.0~7.9mm (27.1%), $8.0~8.9mm
(16.1%) and ®9.0mm < (8.7%).

It were the weight of the distribution of the diameter of fruiting branch that
184.5g (< @4.0mm), 203.3g (P4.0~4.9mm), 220.0g (DP5.0~5.9mm), 242.4g(P6.0~6.9mm),
270.4g (®7.0~7.9mm), 281.4g ($8.0~8.9mm) and 284.2g ($9.0 mm <).

5. Cold resistance test of the developed triploid grape cultivars

We used eight cultivars including five developed and three control cultivars to
test of cold resistance. Collection of cutting slips was conducted at the dormant
stage from January 20th to 25th. The cutting slips were treated for eight hours at
-20°C and -25°C and the amount of electrolyte leakage was recorded. The order of
the amount of electrolyte leakage at -20°C is 'Summer Black'(41) ) 'Kyoho'(39) )
'King dela'(33) ) 'CheongHyang'(32) » 'Sweet Dream' = 'Red Dream' = 'Black
Star'(23) » 'Campbell Early'(18%). But the order of the amount of electrolyte
leakage at -25°C is 'Summer Black'(69) ) 'Kyoho'(65) » 'King dela'(6l) )
‘CheongHyang'(52) ) 'Sweet Dream'(51) ) 'Red Dream'(50) » 'Black Star'(49) )
‘Campbell Early'(40%). The length with 15 to 20cm of cutting slips were prepared,
the cutting slips were treated for eight hours at -20°C and -25°C, and the freezing
damage rate was recorded. The order of the freezing damage rate at -20°C is
'Kyoho'(85.4) ) 'Summer Black'(83.4) > 'CheongHyang'(49.3) ) 'King dela'(42.8) ) 'Red
Dream'(31.0) ) 'Sweet Dream'(29.6) » 'Campbell Early'(10.0%). But the order of the
freezing damage rate at -25°C is 'Kyoho'(95.8) > 'Summer Black'(94.4) )
‘CheongHyang' (70.3) ) 'King dela'(65.3) ) 'Black Star'(55.1) > 'Red Dream'(53.2) )
‘Sweet Dream'(48.8) » 'Campbell Early'(23.4%). The freezing damage rate is high as
the amount of electrolyte leakage is increasing. In local field (Hongcheon-gun



Nae-myeon), the freezing damage rate of Kyoho was 100% and King derla was 33%.
But the freezing damage rate of developed cultivars was low: 'CheongHyang' was
11% and 'Sweet Dream', 'Black Star', and 'Red Dream' are 0%.

The developed cultivars, 'CheongHyang', 'Sweet Dream', 'Black Star', and 'Red
Dream' have stronger cold resistance than 'Kyoho', 'Summer Black', and 'King
dela'. But the cold resistance of developed cultivars is a little bit weaker than
‘Campbell Early'.
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=0l 4x X 4x, 2x X 4x, 4x X 2x o2 UEHT SAPIole2 2x X 2xo|A TP =9
I Th30] 4x X 4x, 4x X 2%, 2x X 4x O 2 U ERGCH

= 5. 4ulA] x 2R we) 9 AjES

AR
as s AT gg 57
ooy X HZa 980 94 58 28 86
19 e X ggz 1,250 186 67 47 114
A2 X HEE 1,150 175 59 31 90
A A 3,380 455 184 106(23.2) 290
718 x 44l 1,340 198 63 38 101
712 X MBA 1,050 175 54 42 96
13 A2 X 4l 1,280 164 53 38 91
A A 3,670 537 170 118(21.9) 288
5 A 7050 992(14.0) 354 224(22.5) 578

6. 281A] x 48iA] we) R AF4

7/ %K}_/F‘
JL;EH R B e RIES oo v e
12 oad X AHE 980 154 84 28 112
ZHHIAE] X o] QU] 1,100 214 145 51 196
Hodz X 0oy 850 93 68 21 89
TN 183 X X}=2- 610 78 58 14 72
5 A 3,540 539 355 114(21.1) 469
13 7Y 52 X HE 1,100 130 53 35 88
7 B3 X HE 1,350 187 73 51 124
7+ 52 X o= 1,250 163 63 42 106
A2 A 3,700 480 189 128(26.6) 318
5 A 7,240 1,019(14.0) 544 242(23.7) 787

olgfet Aib= 2x X 2x, 4x X 4x9] FAE|SAIRE WEj7F 2x X 4x, 4x X 2x9] o]A i
AZF wujEct £X§Adg0] 455 =gtk H 1 (Kim et al., 1996; Wakana et al., 2002)
ot FYsIR L, o]5 o] FufpARt wAtol] ThE 3ulA| FAY] Wols2 Wakana et al. (2002)
2 0.0~11.3%, Park et al. (2002) 7.7%=2 Hist Ayl vB|sh ZAutg UERSTH S 3uj

S
AN
A BAF 58S 95t 2x X 4x, 4x X 2x9] wHjA] Hd Augn A™ EAEL 2x X 4x7}



dx X 2x8CF ZH7F 21.4%, 26.3% =2 =7 UERGOoLY,
7% 2x X 4xETE 4. 9% =2 =A UERGTH 4x X 2x9F 2x X 4x WH|ZEE =

QM FAFAT 2T 36iA|AlS(2n=57)2 FALEQH 1 5).

® 7. 129 wujEx} okE 9 diolg

oS 3R] EAte] WobgL 4x X 2x

=g 11147150

o L ES HESAE oAl otg
A () %) (%)
ooy x HEz 28 3 3t

’ she x HE e 47 15 31.9
12 AR 31 10 295
i, 106 33 31.1

e x gHl 38 7 18 4

7hS X MBA 42 10 23.8

13 R} x Il 38 9 236
& A 118 26 22.0

s A 224 59 6.3

8. '13d wHIEA} IHE 2 wolg

il it EX HESA LohA arol-g
A () (%) (%)
=4 X A5 28 6 21.4

e x mjey] 51 16 313

12 HZE x 1oy 21 A 190
TN 183 X A} 14 147

£ A 114 28 24.5

79 52 x 7% 35 . 200

749 53 x A% 5] 9 76

13 39 52 X o3 42 g 9.0
i, 128 24 18.7

5 A 242 52 914

ol

Tsuchiya and Ziho (1960)2] ®10] o]stH EAIXI-S 262 o] &3t 8*01]A1 SArE
%Ol =0, FAMTORES 4x X 2x wHJOA =7 UERGTh B 5tI%lal, Wakana et
1. (2002)2] H o] =W 4x X 2x9} 4x X 2x A0 g FAFF/dE2 K}OP} AL, 3
Hﬂxﬂ SAte] st uigd ® HobsEo QlojA] 2x X 4x@f 4x X 2x ojLZ e SHAE A



QUtT WnSECh EF BolAL 2u|A9 AujHe] oL®L FAAIOR MeEjsiibo] e}
k=l

A AM zrzo] slego] Az tt2cty 22]A QthEsen and Soost, 1973; Esen et al.,
1978). stA|gF & Ao 389 3ujA] 2= ”"“7]17_‘1] 53 YoM FAIS 2HiA|e 4

IR 2 ZAIRI O 2 0]851¥S mf HCh 4ujH| 2 EAXIOR 0] &
SHlS o AAFANY] =S50 =othy Hgh 7“491r UR|5F¥ H(Park and Kim, 2001,
Yamashita et al., 1993).

T b 4x X 2x @F 2x X 4x wHfjof] whE 3ufA] ARl AAA] (Ca. x600).

U 36 A 84

2 APATE 20A, IR JE RS Solol S48 AT 3 U L UEd A5e
20133 12} A9 UASSY BUSY L ety Sof 54
1xh el 14715 59) Wolr| 49 17~49 212 Ato]2
710] wolsk AR 9w, fel7] 59 30969 3 Ato]2 w
ST9ITh WAZ|: 74 23U~89 309 Aol QEEFES Bt A2 WE EFS0|9)
2AEL L2 ASE AUt 53] 471 8 4 20 Foz ;
PR Cl 4712 UERIC 89 ke A2 ks BES AE 08 4 A% 99 3
5%, 99 she 11502 RAIEQIL. 14 A 715 =
A1 BT Fal B @Y WAL FAT 23 LAY AZE S A
KA JEsE A0 THE B3 $EF A T PP w@PolE OB Uy
Y AgoR FAEICE 12 AWE 3uIA] Lo RASH KAF AT FYFS 384g~459 o]

2
>

rlo
N
(@)
(@)
N
_E
4
_F'L'
N
(@)
—_
w
_E
A
_l>~l
l-ﬂJ i

R, PREEQA et 245g, AHAe]= 384go 2 IRF AE AlFo| o] Fdat 2ot
L A53] 30, Adde|ot v 25U 2 Aoz RAE QT wlE L 4.5g~7.6g 02 X
Zx09] '7]da} 2.3g WOl 2.8+~5.3g0] Z715 AE 02 eI



2 9. 3uA] Fa AT AE BR/5E(13~14)

ut 5 AH 2 AH1l2F =35
B A N e we) @e) s ae SR
13 4.17 5.30 7.23 8.30 20 0 0
3H-56 14 4.14 5.28 7.20 8.27 22 0 0
Hat 4.15 5.29 7.22 8.28 21 0 0
13 4.19 5.30 7.23 9.05 18 0 0
269 14 4.15 5.28 7.20 9.01 20 0 0
Bt 4.17 5.29 7.23 9.03 19 0 0
13 4.18 5.30 7.23 9.08 18 0 3
dd-74 14 4.15 5.28 7.20 9.05 20 0 3
Hat 4.16 5.29 7.22 9.06 19 0 3
13 4.19 6.03 7.23 9.08 20 0 3
H-75 14 4.16 6.01 7.20 9.03 24 0 3
Hat 4.17 6.02 7.22 9.05 22 0 3
13 4.19 6.03 7.27 9.08 24 0 0
FH-76 14 4.15 6.05 7.25 9.05 24 0 0
Hat 4.17 6.04 7.26 9.07 24 0 0
13 4.21 5.30 7.27 9.03 20 0 0
2e-84 14 4.19 5.26 7.24 9.01 24 0 0
Bt 4.20 5.28 7.25 9.02 22 0 0
13 4.21 6.03 8.05 9.13 277 0 0
F4-90 14 4.19 6.01 8.01 9.10 25 0 0
Hat 4.20 6.02 8.03 9.12 26 0 0
13 4.21 6.03 8.05 9.13 20 0 3
FH-98 14 4.18 6.01 8.01 9.10 20 0 3
Hat 4.19 6.02 8.03 9.12 20 0 3
13 4.21 6.03 8.07 9.08 18 0 3
Fe-101 14 4.19 6.01 8.02 9.05 18 0 3
Hat 4.20 6.02 8.04 9.07 18 0 3
13 4.21 6.03 8.30 9.15 18 0 0
FH-132 14 4.20 6.01 8.25 9.10 18 0 0
Bt 4.20 6.02 8.27 9.13 18 0 0
20 8oy 1 dieHe 1% O]9k 3 g 1~5% 5 WHE 6~10%, 7: e 11~20%
9 IHE 21%014
Y05 g, 1ol gl 1~10%, 3 ol @Y 11~20%, 5 LolRFY 21~50%,
7: otEatd 51% ol 9 aLAt



H 10. 3uA] v]71d Ao A EA

T pIEe

As ae MEE e T ae m  2n UF g
8 (m (@ (m  (m) o

13 405 18.0 5.1 2.1 1.8 20.4 0.7 S AR

7+4-56 14 432 19.0 4.7 2.1 1.8 19.2 0.8 S AR

ot 418.5 1850 4.9 2.1 1.8 198 0.7 =A

13 420 191 45 15 15 211 05 =M

3H-69 ‘14 415 19.5 3.3 1.7 16 226 0.7 =AM

ot 417.5 19.30 3.9 1.6 15 218 06 =A

‘13 384 22.5 6.3 2.3 2.1 195 05 =AM

JH-74 ‘14 398 20.4 6.0 2.2 1.9 188 0.8 =AM

gt 391.0 2145 6.1 2.2 2.0 191 06 =AM

‘13 403 19.6 5.1 2.1 20 183 0.7 =M

7e1-75 14 412 200 59 22 21 167 07 3

ot 407.5 19.80 55 2.1 20 175 0.7 =M

‘13 430 23.2 5.3 2.0 18 193 0.7 =AM

FR-76 ‘14 442 22.8 6.5 2.6 1.9 198 0.7 =M

Hat 436.0  23.00 59 2.3 18 195 0.7 =AM

‘13 414 24.1 54 2.2 2.0 179 06 A=

Z¥-84 14 398 238 61 23 20 189 07 A=

Hat 406.0 2395 57 2.2 2.0 184 0.6 A=

‘13 442 23.8 5.6 2.0 2.2 192 05 =M

k ﬁ;%ﬂ%ﬂ B B~ | P |‘>‘-IDO{XO{XO{XO{XO{N-ID_ID-IE_ID_ID]JHE %E

7+91-90 14 428 231 58 22 21 166 07 =M =24
=4 4350 2345 57 21 21 179 06 =M Zx

‘13 359 22.0 5.7 2.2 2.1 180 06 A=

FH-98 ‘14 382 20.0 6.2 2.2 20 164 0.7 A=

ot 370.5  21.00 5.9 2.2 20 172 06 A=

‘13 395 23.5 6.3 2.1 2.1 174 05 =M

F4-101 ‘14 411.5 22.0 9.9 2.9 2.3 187 0.7 =M

ot 403.2 2275 8.1 2.5 22 180 06 =M

‘13 459 24.8 7.6 2.5 22 185 05 SAM

FH-132 ‘14 517.3 23.1 8.2 2.5 2.2 19.7 0.6 =M

40 4o |2 |46 4o | b 4o 4o |

Bt 488.1 2395 7.9 2.5 2.2 191 05 =AM

291-56 22-89 22-132

a3 6. 0% B 5



N

L

grs 17.4~21.1°Bx 0|91, gJx==Q] 74 X
AbE] Qi ®§F o2t Bt 1.1~4.8"Bx O 2 ZRAE QT WpujARE S AR 7A
S 3AlE. M Al sor ST, e 1A AEAISS A9 gl

A=l ol AL AUGA] Bprt At Alee AdgolA ALlsty 7] ool o f&2
Sup7t YRR kotth. §36] olF Ales 5 7 RUAl He Alel&E+ GWT-5622 SA
A 58502 g5 4058, G= 20.4'Bx= #p§o] Gdsty o] Arjojn 7o)l £5H7t
Q4% ZXo|1, GWT-1323 & AISAA otdZo g aphs 459g, Y= 18.5Bx2 F5A|Y
o] 10¥74d &5Vt 7hsst 8= @7 &5Vt 7Isst 88522 fYstA

2] 14.3'Bx Ert& 3.1~6.8'B
7

J_ >
X
" o
=2
>
rr

Ch WG 3HjA] % ‘gecd” ZxoX

.

= B85 542 20023 FE 2ufAeF 4uiAItT Heufge &5t 3EiAl e F5 54
203 A% 5 4" 501t SR 4HH7<1] LIEEZEQ EMEZEO ‘AHR'S 0|85}
A, shErloz= 28R m=Ql AHA o] &35t Azuufet A 23749 FALS
Ssthaict.

20038 FA1E WEsto] IY F LEF F wAE
SRR =S

L (o]
Fgoz Hgstda, A2 TEAGES AT 5584 Het S8xA
a =

= L=

SAAEAALEZAZ]IE (RDA, 1997)3 = AIE359 &9 2 HAE st SARAPIE
(UPOV, 2003)0] w2} AA] O}Oﬂq 2004~2006d 7HR]= A ASE ASBSEY 2 WEA
A&ol 45 Ae 5 1274182 1A} AL 2007~2012'd Ato] A5 3 upAE/do] &
23t A 8415 Aot ]% 8A&Z Ad=ol 2sto 54 & 544748 =40 A5t
2007~201297H4] 25l0] A oM AT BF LS4 WS Q= 2ol thet At
B ARIE SN, 1 Bl IR U0 snel 02 B0l adlcte

2 GW-89Al 8-S decd oz PHYsiitt 2013d ZHFTAMI Yo ETESELS A
A] sigion), B39 S4THE B 113 2}
11 Pecey’ 94 Al

e =Y
2002 2003 2004 ~ 2006 2007 ~ 20012 2013
7‘1 %— 1 ‘7 1
10 7 gY - 89 Hecd

IR 23 t 12




-ﬁ-:ﬂ K]Odoﬂ’\i Pleed’o] Wopr= 49 21, 7= 69 SYR tiR EFQ1 Ader
Hot 394w WSty ®g Yetdd’o] WA= 89 82 AJdebEr 10¥ Br =1,
7] HEsd o] 9¥ 229 QiAEE HHl B 129 =QtHE 12)

2 12. Yeed BEEA (11~'13, 74459

1=176) [} AH 2
#57 I R
2011 4.18 6.5 8.06 9.20
o ca 2012 4.19 6.3 8.08 9.25
2013 4.26 6.8 8.10 9.20
ot 4.21 6.5 8. 8 9.22
AR=IE)S 2013 4.23 6.8 7.28 9.10

Hecao] FUSHY F PFL 41680190, HUFL 5.3gololch FEL RAEFR
o} 2.8Brix =& 18.6Bx 0|91, EAMIFS IREEWC} 0.09% Y 0.59% o|gic}. whu}
de Yideln AR Yotk WS FMoz 3o YA ARFMO| A
Mo] wlof olgo] Fr}. APt 77.8U0R hREEC ulshA AULL 1857 o wct
BYY A EEC o] 0.072 R o] Jpsstgot EESS 3002 B4l
b loltk ElEEY e Ao AR DEY FV7E A, wujao] FMoR ofe

)

® 13, ‘e’ B (11~13, ZFA =)
I CO e S S S R
2011 421.4 52 18.2 0.57 0 s
goca 2012 391.4 48 17.5 0.65 0 o
(d4-89) 2013 437.6 59 20.3 0.55 0 &
ot 416.8 5.3 18.6 0.59 0 &+
ALYy 2013 118.6 1.8 15.8 0.68 0 A

DESH(2E89 2det)




o
24 e e A M% 502 J|E Qo] s W7t gn Gt

=5 ta < 85 =T ESE
HE2 5.3g o= ‘A2t 1.8g of vls] 3.5g ¥ 2 HHFPEo|L, FIMELEQ] i AL
HE FARSHRITH wtmjAlo] RE o2 X|UR|Al o] AtifstH Aol EZFsi A4 glen
2 AR Ahsol QEal ok EoF £V AUR|Al ZojA|H ZEo] LAE ] metA
A 27 471 4" 287] 10~159 Alof] X9 ¥ fi25 Fojf5o] AN R =
Stal, =] 5470 3] AASHA EW AfAlo] Foprlty. £27]7F ZolA|H Futrt o
A HAE 5 ooz A3V FLPd] 20| FR5tH, AR & A WA oS0l s
2719 AASE &, AHEL A2 A 5~10€0] stF-&ol& Al sto{or gitt. E5H AJHAHA]
2] $ 10~20€9Ulol= AYAIdS AF5] sfiof 1A A4l Thsstie. st d 2 A&l
glsl st =ul =XRjuli7t 7 skAIeE, A FA=7]20] -25°C o5t A|QoM= EE

o] EAE 7Ishopsitt.

SAE i e Wow U AL o] Hest AR, AE Mo e feivt

Qoo Zhu|stolof ghtt. FAARE HEF X H]5h 3.0X5.0~6.0m2 A5t g 57
YAV EAA] Fhdstojof gttt YAl HAF £8, I - AN L2 AjuistH A

Oﬂ =2 1 T3

4ol el felY A0R AAED, S7j0lE Yusiciete ol Y] w2
2 MAstel YPWFT PAWFY FYL BRol Folof T WAS PN 4 YUt 7
CeuEse A g ol £ E5o2 Uel oo FRRASINE AUt 7P
st} 571 WgAl DEA BAMAL Jh5e Q4% BEO|h 53] A Lm EreA
o] & H1 Aol ol A b BE aslAldE Z4Ee we 2 ot EF0
ct.

(1Y 2) YA Awe A AFRAN 5= 7Y

7t. "Eﬂ%k’ 2= AHREY 528 Al2]aant

20128 ‘A T EZEo XHFAY =% (25ppm, 50ppm, 100ppm) 154 RS &5 &
ﬂrgﬂr NAELS AR At = 14, 1 804 H= viel Aot fsiutgp AJHEd
= KiEH“ﬂW 100%= Feiutrt R esQlet. 2120 58 A2old AHAH =7t 571
4% s, Hes, ARa7 } % Fohe Aoz YT £35] 3uiAl 2=+ AHEY 19
A5 OHH AE|H 7 e o]FolAq ¢ FeiutE AT 4~ i

BEAM A Klﬂﬂ%‘ed 25ppm, 50ppm, 100ppm A LofA 242 82.35, 90.2%,
95.60IL FA2 e 74802 7O Aupyt o] FojAX] Aottt ERF AHHEYH FL&E
Aelat BRolA 8073 o9 MgA Aubrt o]fofRth wE-> AH|RE™H 25ppm, 50ppm,
100ppm A|2]-tofAf 242+ 210.6g, 256.7g, 272.3g o]iL FA|2 = 13.2g 22 FA|2{0f H]sf
1.478% ol S7tsteict. #tdE2 A8=™ 25ppm, 50ppm, 100ppm A 2]LoflA]l Zhz}
2.1g, 2.7g, 2.8g o= TX=o] Bv[s] 90%°]Y Hldialrt UEEY. ke AHEA
25ppm, 50ppm, 100ppm A 2]FLofA] Ztzh 20.7°Bx, 22.6'Bx, 20.8BxCz Tx2] 15.7°Bx
Hr} 5~6.9Bx =7 YEJcH®E 14, 12 8).

-ID F9£
T S



R 14, ARy oy HsF T BAEAN ((12)

R R ¥ B AER
(pm) (@) (cn) (® (Bx) % b oW

25 210.6+6.5 14723  2.1+0.2  20.7£1.10  0.5+£0.03 0.0 82.3+7.13

50  256.7+16.5 18.9+1.3  2.7£0.1 22.6+0.78  0.5%0.07 0.0 90.2+5.67

100 272.3£16.5 19.8£1.4  2.8£0.1 20.8+1.67 0.4%0.06 0.0 95.6+5.31

A 1326124  17.6+1.0 1.1£0.2  15.7+1.11  0.8%0.11 0.0 7.4+2.36

100ppm 50ppm 25ppm S Hel
X2l 158 & X2l 652 &

U, SEAE) Al 5w A2 d)

2013 "SAAEY F50] AHRYL 5=(25ppm, 50ppm, 100ppm) 12] HAE &3+ F4
et HEELS RARE Abe & 15, 2" 9 o] YERQITH Raubg2 AWEY e
AFolA BT 100%2 2yt GrEdct 242t Hrd xjod AR Hwrt £}
da= WS BHE5 AL7F SUkehe Zlo® yehdth 55 SuiA] ZmQl SAEY
F52 AR 18] A5 FoiA AUt FdAcr ofojq ¢ Rans AT
A 0]0]

T A
24

SHAEPOA A es AHRY 25ppm, 50ppm, 100ppm  A2]tofAl Z}Zt 83.6%,
95.58, 95.4%0o| FAZ = 12.98 = O] Ayt o|2o{X|X] ekttt Eoh A|H[EH
s Aot LRoA 80 ol MIA Aubrt o]Roj[Th &2 A|H|HEY 25ppm,
50ppm, 100ppm A{2]FtoflAl Z2+2b 300.9g, 426.4g, 439.4g o] RA2]= 17.7g 22 T
2ol vlsl 1,600% ol S7tstitt. 252 AHRY 25ppm, 50ppm, 100ppm A2}
A Z42F 3.5g, 4.3g, 4.7g 2= FX2|of| vl 7.3% o]4 H|Uaut UERHT TE= A
A2 25ppm, 50ppm, 100ppm A 2]FofA] zHzF 21.9°Bx, 20.8°Bx, 19.6'Bx oz L& 2]
15.7Bx B} 3.9~6.2'Bx =7 UelJc}. Ate= xH|&@d 25ppm, 50ppm, 100ppm # 2]
oA Z+7F 0.5%, 0.5%, 0.6% o2 Zx2] 0.8% of v|3 0.2 o]tz Yo}t weta] =24
~EFO] AlW|=d 50ppm A 2]olA] 25 426g, vhHF 4.3g, F= 20.8'Bx2 AU E/0] &
2ot 28 AWlEd 100ppmofA S, A5E, FEOIA Spstdoy, 7o) it
ol AYUXA FANA B39 ¥z XA, waty ZHAES] AHEAY A s
50ppmo] AL 1oz HHE T



# 15, AHEY 5=

e
il
)
[ >
iu)
=]
H
=
>
Jm
ox
S

e % o] 5% g Abe e s
(ppm) (8) (cm) (8) (Bx) (%) (1) (7N)
25 300.9+£19.7  19.0+1.5 3.5+0.2 2194121 0.5£0.06 0.0 83.6+3.34
50 426.4+30.2  18.6+0.6 43+0.2 208+1.64 0.5+0.07 0.0 95.5+15.79
100 43944304  19.0+1.5 477+£0.1 196+£1.04 0.6x0.10 0.0 95.4+7.73
D&l 17.7£3.2 17.7£1.1 1.2+0.2 15.74¢1.12 0.8+£0.12 0.0 12.9+£4.95

2 AHREY e A9 gt
AHE £ F50] AHR2Y s&=(25ppm, 50ppm, 100ppm) 18] AA|S Fo+ FHits
1 AEELS ZARRE Ak & 16, 19 9 o Uyt feiute2 AHEY 2E A
TolA BE 100%2 Fe JreEdnt 4249 s XN AHAH s UM
O
%\-]

J

3%, 7F Z7foke Ao® YEHHT 53] 3uA] Ll AQE &
AR 19] A5 SoliiA atAu[dizt AgRler o]foly e Balatg AdE 4 9
o}.

AQE BN AL AWER 25ppm, 50ppm, 100ppm A 2] oA 747t 59.8%,
79.43, 83.8Y0|L FA2|F= 25.3HC = O] Aupy} o] RoX|X] Aottt Tk AHEH
8 At BRoA 597 o] MgAl Aubrt oo [Tt avyE2 X|H|EY 25ppm,
50ppm, 100ppm A 2]Ftof|A Zt2t 236.2g, 341.7g, 443.6g o]l FX2]= 18.3g o2
Aeglo vlsl 1,190% o4 S7tstdet. s 52 A=Y 25ppm, 50ppm, 100ppm Af2]+-
oMM 22t 4.7g, 4.8g, 5.4g 2 FAX0] H|sl 193.73%0]% v|tiaatrt UEEH. Te=
A& 25ppm, 50ppm, 100ppm A 2]LolA Z+zF 16.7°Bx, 15.7°Bx, 14.0°Bxo.2 T&2]
11.4°Bx Br} 3.0~5.3Bx =7 et Atz x| 25ppm, 50ppm, 100ppm A 2]+
oA ZtzF 0.4%, 0.4%, 0.5% o2 Tx|2] 0.6% of v]a}] 0.1 o]tz WolRct wata] ‘A9
Ecdd’o] xW|=&d 100ppm A2 oA FF 443g, IHF 5.4g, G= 14.0Bx2 TS/
o] 9439k AYE Ea'e ‘g At EEut 9ol AWl 100ppm M o4 E

2



B7o] SAYRE G wago] Ao) gL, wJul) U Ao] & o|ojAA AW A

o

i
H1

-
S
S
g
o)
8
i)
o)
oX
e
S
|o
Hu
r&
r
i)
3@
L

E 16, AR S5 AYECY T PUSH(12)

A2 15 o] 4% d= At SR Arkss/
(ppm) (8) (cm) (e) (Bx) (%) &) 1
25 236.2+87.1 22.5+1.7 47+0.4 16.7+1.0 0.8+0.1 0.0 59.8+9.4
50 341.7+335 20.1+2.3 4.8+0.3 15.7+0.7 0.9+0.1 0.0 79.4+2.7
100 443.6+£33.9 23.3+2.7 5.4+0.3 14.0+0.3 0.8+0.3 0.0 83.8+5.9
control 18.3£8.0 17.6+£1.6 1.6£0.3 11.4+1.3 1.0£0.1 0.0 25.3+3.8

(A& 3) A zx Au|FH XN2A|7] 1Y

A Zeof X=FH 100ppm s =04 T7H7] & 5, S7], §R7] & 5GA oA i}
e 242 Wst7|E 218.0g, 260.2g, 247.5g, FA]2] 15.6g o= 71719 K%EMI s StE

1,297.4%, 1,567.9%, 1,486.5%=2 ©E x2]FLo]A] kg §upr} LtEbhGC mlE e 7hzt 7
gtA| 718 3.5g, 4.1g, 4.0g, +42] 0.6g o= Ztzto] Xz2jo) W& 7182 483.3%, 583.3%,
566.7%% Z= AMelolA UEET Adaes 47 JistAlZE 60.2%, 63.39, 61.39, 74
2] 20.79 o2 zizro] xejo] A4 Z7182 190.8%, 205.8%, 196.1%2 TE & 2] Lo A]
eSS S+ Aty BA2]+ 2% 0.0702 YEpHth AR e = xJd=d 100ppm A
e M-S U Y fX2|ts d=sMoz yERdth abbdols ZH2 JHERA7|E
13.4cm, 15.4cm, 14.7cm, £X2] 12.6cm & FX2]tof v|sfA] T7|7]e} 277 & 5Y A2
oA argdol7t Aojzl Aoz Uetgth AHEY 100ppm =04 THH7] A 5, T
7], 9771 & 5AA oA dre ZhzF sy )E 19.2°Bx, 19.0°Bx, 18.7°Bx, £&2] 16.5Bx
= 7710l AMelo] = F7he2 18.1%, 15.2%, 13.3%= B+ &2|Fox s sap7F LERE
o} Ate s Z17F 7)8HA]) 718 0.56%, 0.61%, 0.67%, T&2] 1.04% = Z17ro] A2]o] Atw ZhA
7ta2 46.2%, 41.3%, 35.6%= 2= A2|SoA ofa Fiabvh UYERGTE ThEbA o]4Fe] A=
A 100ppm A 2A] 5, BP5E, Grols e Aoz YERHTHE 17, 13 10).

517, AR AAlE AY Be asy

« shiE  wdol Wz 9w AR Aes EAe g
AeAll © (mm) & (B @ oD

o7 A 5 218.0c 13.4b 3.5b 19.5a 0.56¢ 60.2b 0.0 A
Rl 260.2a 15.4a 4.1a 19.0a 0.6lbc  63.3a 0.0 A
o7 & 5 247.5b 14.7a 4.0a 18.7a 0.67b 61.3ab 0.0 A

2x12] 15.6d 12.6b 0.6¢c 16.5b 1.04a 20.7c 0.0 7=




g 10. 7etA7 8 GA 100ppm 2] &}

A
Ar EBHD1 & 5 B BHHD| C: BHRD| = 5¢

FEIT AR 200ppm ofshA2] AlgolM= e IE AAPZIEA =, A28, 7]
Bt A7t A TYEA] AUATHE 18).

H 18. 73HA]71¥ GA 200ppm A 2]A] FsferAy of 2
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rlo
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x12}417] cEdE :
7N v & b v & 7N v
7] 7 54 0 0 0 0 0 0
a7 7] 0 0 0 0 0 0
7] & 54 0 0 0 0 0 0
2 A 9 0 0 0 0 0 0

dTREY AP Bivlg = A WAV AHRHAR] A eaet 2
of A sl BY =] 634 Gutv] meo] o AaA] A7 22 RAPAY Odmn
o]st= 0.8%., ®4.0~4.9m 3.5%, $5.0~5.9m7} 10.6%, $6.0~6.9mm 33.1%, $7.0~7.9
m 27.1%, ©8.0~8.9mn 16.1%, ©9.0mn ©0]4o] 8.7% = ZANE|QICH Y 6). £t AA|F A

7 o] s 06.0m HE 27§ o4 Aasts RO mAEYCH I 11).
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1 28
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78} AlA Z4o]Zdo]l= ¢4.0mm O|5t= 72.1mm, $4.0~4.9mm 68.3mm, ®5.0~5.9mm 97.3mm, P
6.0~6.9mm 119.4mm, ®7.0~7.9mm 135.1mm, $8.0~8.9mm 134.9mm, $9.0mm ©]A} 135.8mm O =2
AT 13). ®3F ols Z&o| J|2le AT ATe] ABBALE 0752 A
AEHA R ZALE I 14). E=F APt BiS HSE ATt A XA 96.0mmo] 4ol A
So]Zo] 100mn o]%fe] 4t Fol7t FAE = Aoz RAE Y, ol HYF> ©4.0mn O]
St= 184.5g, ®4.0~4.9mm 203.3g, ®5.0~5.9mm 220.0g, ©6.0~6.9mm 242.4g, 7.0~7.9mm
270.4g, ©8.0~8.9mm 281.4g, ©9.0mm ©]4} 284.2g O 2 UIEFGTH®E 19).

aiebAl, AlEAZO] KEAE o] W Fuust F/bAL, @ xR0l 57b

Y4% YL oha PASGL, ARt Z/IEGL A Eeo] A ol R 74

i| . 2_ ll_, stepsTIe id 1:-..4; 4 ‘:.::
=7 s P 28
B2 .
ok I LF ‘;“““4
4p-d8  39-38  EXEE TO-TE  RE-4E W HEE Y ()
42 5 -
a3 13 K] AFE el T 14, ZaR] At epo] A
19 BT 2= ZAWA] AFE GAEY

RETIEE TS Pghel FuuA g A=

(mm () (cm) (B) (Bx) (%)

4 > 184.5 16.0 69.5 20.1 0.4
4.0~4.9 203.3 17.8 73.8 19.4 0.4
5.0~5.9 220.0 19.0 77.6 20.1 0.4
6.0~6.9 242.4 20.0 82.4 19.4 0.4
7.0~7.9 270.4 22.3 94.7 19.4 0.4
8.0~8.9 281.4 22.2 97.7 18.9 0.5

9 < 284.2 23.3 117.0 18.6 0.5

(A1 5) 3uiAl == Wigtd 74
A4AIF & -20°C, -25°CollA 242} BAIRE Aj2jst & Fol WAES RART Zit -20°CollA
‘Mg e 854, HUEA L 834, AF 2 49.3, 7 8 E

A
) .
Jece 296, AL

L 10.0% 9o, -25°CoAl: ‘AHE 958, ‘WAmEa’ 944,
‘AsF 70.3, ‘7da} 65.3, ‘BaAEl 551, ‘Yl 532 ‘ASECAl’ 488, ‘FRuAg]
23.4% o|ut}. wEtA Ushd Are JiHde]’ ) ‘AYEER] ) ‘ZAAEl ) HYeEed )
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AR ZNM Y] FF5E FHEYE DAFEY 2011dREH 20139704 3d7F 8480+ WH
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< ool YATHH 16). mefA 2 ALAolA e8E 3uiA] 2 =F52 Ul
%, B AEER YA FUAGoA Ao Aufd 4 oy, YAERIC|L Hl B AH]
F, Aol et U e Atol7h HAE ] wetA ol F5E A AtnEu by
H 2Bt £98 Jog Aprwct
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c}.

of. *

Ixp A 36| 2o HUEAG RAF 2ot FFS 384~459g oL, HBF
51g~7.6g o2 HRFEQ At 2.3g Brte 2.8~5.3g0] & Hi@AlE o= UE

¥ rlo

Q. wuAe £A A, ALEA IAE, A 4750
% GWT-56359 GWT-132357F 7F% S9t6t9S.

= 71aY9olA 2002¢0] ‘Kyoho'(4x) x ‘Campbell Early (2x)=

vistol $43 BAA BE BEO02 @MA Lt 2n=3x=57¢) 3ujA] BEQ. EA

Gor]e 49 219740 T7]= 69E 5Y, &7]+ 9¢ 10¥er FAFo|o
RO 416.8g, GEE= 18.6Brix, Ate= 0.59%=2 Y EAPT 9= =54,

(E 2) HA ANE AT AFEYAAY S 1Y
Y nE AR e

DAY 2n E35o] Xu|™d 25ppm, 50ppm, 100ppm A2 Zu} A 2]to] H|sHA

2 A=

DE A POA BUE, BAF, FU47t F7kHe How Yedh Range Ay
AAA2 Lo 2R TN B RNt Q& Hoick 53] A Eeb AlwR 1
3 A2 BANE FPRoE of2oln ¢ PN Y.

s AdlEY 25ppm, 50ppm, 100ppm  Aj2]Stof|Af ZbZb 210.6g, 256.7g,
2] X o

272.3g0. 24 F2] 13.2g of H|s]l 1.478% ol 57t st UHET2 AHIRAY A
2ol 22t 2.1g, 2.7, 2.8g 02 FX2]0] H|3H 90% ol vlHiautrt YES.

gl Xy &Aa] oA ZHE 20.7°Bx, 22.6°Bx, 20.8°Bxo.z P&2] 15.7Bx HErC}

5+6.9'Bx 7 UERdTh Aaiae Alu2a AT 2t 239, 9028, 95.6%
o] LA TE 7.4U0R 0] A} o] Lojx|K] LUL,

rolEc AR s A2l av

‘AECY 2% FFo] XH|& 25ppm, 50ppm, 100ppm A2]ZAu}t Fx2]Lo] H]
A BE M FoA BE, 4HE5, AFES7F 57 S

SHIA]l 2=l "AQIEER R XHIBY 18] A2jg atdugit AR eR ojfolx &

=
ﬁ _l“o—l_, = }\g}g%-

- HYE2 AHIRR™ 25ppm, 50ppm, 100ppm A2jLollA Z¥7h 236.2g, 341.7g, 443.6g

o=z Rxa] 18.3gol vl 1,190%°]% 57t st =
a5 AR AMe2]toA Zh2t 4.7g, 4.8g, b.4go = FA2|o] H]|s| 193.7%0]%
1%47} LERE S

T Xw=A A2l toa zkzb 16.7°Bx, 15.7°Bx, 14.0°Bx= Fxl2] 11.4°Bx Br}
2. 6 5.3Bx = YebaL, A4 A=A KMa]olA b7 59.89. 79.4%. 83.8%
o|QA 1 FA2]H= 25.343 02 9] Aupr} o] FOo|X]A] Aokrt.

|

ol



o}, ‘2Rl Al Hed 2] aa

1. SHAE xe 50| A¥|&Y 25ppm, 50ppm, 100ppm A 2] At A 2]to] v]s|
A BE AYFoA s, S, ARt 57 S

2. 1290 XY|=AH 25ppm, 50ppm, 100ppm A 2]tofA] 300.9g, 426.4g, 439.4g0 2
FA2] 17.7go] Hlsll 1,600% ol% 5715t 2.

3. P& A= M2]FolA Zh2zb 3.5g, 4.3g, 4.7go|}on| Fxz]o] vl 180.7%

o wETI} Uehdth gEs AME AqolA zz 21.9Bx, 20.8Bx,
19.6'Bx2 $£&2] 15.7°Bx HC} 3.7~6.2°Bx =7 UEhG, AH=as gy 2]t
oM 77t 83.6%, 95.5%, 95430 PAgl L 12,9502 o] At o] ojx]
x| ororTh.

(NE 3) BY e AEAA F2la)7] 1
Jb e 3ujAl mEo] Alulal 100ppm SEolA TY] A 59U, gs], w7 & 5
AxelolN TYES 27 218.0g, 260.2g, 247.5g0.8 A2 156g0] vl AE =
7188 7H7F 1,297.4%, 1,567.9%, 1,486.5%=2 ©= X2 LoAl kg S37F UERGE.
U HSHIZ1E BtEEe 27 35g 4.lg 4.0g02 LA 0.6g ou] 3E Z7tgL
483.3%, 583.3%, 566.7% = UERGIL, 7iStA| 7|8 A= 7E7F 60.2%, 63.3%, 61.3¢
ojgion Tx|g] 20.7530] v AL SIS ZH7F 190.8%, 205.8%, 196.1%=2 2=
Kol 7oA £7HeS LGS
o} Exbpt Al 2l B 00702 LERdTh Agtal 1 BASge geof 9lo]
A= 19.2°Bx, 19.0°Bx, 18.7°Bx, F-A2] 16.5"Bx0] H|5}] Y& Z7182 18.1%, 15.2%,
13.3% =2 UERI T, AFe 2F7F 703HA] 7] 0.56%, 0.61%, 0.67%= S&]2] 1.04%0] b
o BASISic wRAN L WY FFAA AL 100ppm ANl 1l o}

T 24519

(Xd 4) BF ZE Awx A2 oY L PASH 79

7. 2 AopX] A7 Bx= d4molst= 0.8%, $4.0~4.9mm 3.5%, ©5.0~5.9mm”7} 10.6%, P
6.0~6.9mm 33.1%, ®7.0 ~7.9mm 27.1%, ®8.0~8.9mm 16.1%, ®9.0mm ©]/%}0] 8.7%0] A 1L
Autr] K7 ol A4t 96.0m He| 2] o4 Auetai.

L 7kE2 d4.0mm 0= 184.5g, $4.0~4.9mm 203.3g, $5.0~5.9mm 220.0g, $6.0~6.9mm
242.4g, ©7.0~7.9mm 270.4g, $8.0~8.9mm 281. 4g ®9.0 mm o]%} 284.2g0| P11, AlFAIT
o] F71E4E Wyl L FUAYLE F7Ie

(A1F 5) 3uliA] == Uihd A4

7t SHEEES 2ARE 2t -20°CollM= AT 85.4 > S 834 > FY 493 > AR
2t 42.8 > Y=’ 31.0 > ‘AYECY 29.6 > FHHAA]’ 10.0% =022



& -25°ColAE AR 95.8 > ‘WuiEa 944 > ‘AFY 703 > ‘Hdat
‘SWAEF 551 > Y 532 > AQEC 48.8 > FHHIPR] 23.4% &

o 5
33% L* OF’:‘OL% %49 SHiAZE: AYFEETS 1%,

% 3
APECY CBUXEY, HEcy'e SHEyol ¢S

I:IL
5. Q&=+
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