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ABSTRACT

This study was performed to investigated the fruit growth characteristics according
to the weather condition of Gangwon Province.

1. Phenological patterns and fruit characteristics according to the weather condition
in Gangwon Province (2011~2014).
A. Apple (Hongro, Fuji)
a. 'Hongro'
Germination stage in Gangwon is March 27th~April 27th, flowering stage is April
3th~Mayl5, and maturing stage is September 3th~16th. Fruit weight is 229.5g~
293.bg, sugar content is 12.4°Bx~13.5'Bx, acidity is 0.3%.
b. 'Fuji'
Germination stage in Gangwon is March 3th~April 11th, flowering stage is April
25th~May 14, and maturing stage is October 20th~November 1th. Fruit weight is
306.5g~365.3g, sugar content is 13.3'Bx~14.5'Bx, acidity is 0.3%~0.4%.
B. Pear (Wonwhang, Nikata)
a. 'Wonwhang'
Germination stage in Gangwon is March 23th~April 8th, flowering stage is April
21th~May 5, and maturing stage is September 10th~15th. Fruit weight is 510.9g~
597.0g, sugar content is 11.8'Bx~12.1°Bx, acidity is 0.1~0.2%.
b. 'Nikata'
Germination stage in Gangwon is March 23th~April 6th, flowering stage is April
18th~May 1, and maturing stage is October 17th~26th. Fruit weight is
620.9g~729.8g, sugar content is 11.7°Bx~12.0°Bx, acidity is 0.2%.
C. Peach (Cheonjungdo, Jang Howon Whang do)
a. 'Cheonjungdo'

Germination stage in Gangwon is March 23th~April 10th, flowering stage is April



22th ~ May 6, and maturing stage is August 12th~27th. Fruit weight is 262.5g ~
345.5g, sugar content is 9.6'Bx~12.1°Bx, acidity is 0.3%.

b. 'JTang Ho-won Whang do'
Germination stage in Gangwon is March 23th~April 16th, flowering stage is April
25th~May 9, and maturing stage is September 11th~25th. Fruit weight is 269g~
345g, sugar content is 11.4°'Bx~12.8’Bx, acidity is 0.4~0.5%.

D. Grape (Campbell Early, Kyoho)

a. 'Campbell Early'
Germination stage in Gangwon is March 23th~April 10th, flowering stage is April
22th~May 6, and maturing stage is August 12th~27th. Fruit weight is 360.1g~454.5g,
sugar content is 13.8°Bx~15.3’Bx, acidity is 0.4~0.6%.

b. 'Kyoho'
Germination stage in Chunchen is April 26th, flowering stage is June 7, and
maturing stage is October 30th. Fruit weight is 328.8g, sugar content is 17.0°Bx,
acidity is 0.5%.

2. Meteorological disaster and damage surveys in Gangwon.

Gangwon Province was -20°C temperatures occurred on an ongoing basis during
2011~ 2014. In particular, it was caused Yeongseo areas in all regions. Freezing
damage area of peach was occurred on 168ha in Gangwon-do. Especially, Freezing
damage area was 77.5ha(Chuncheon) and 48.5ha(Wonju).

3. Investigation of cold hardiness according to fruit load.

Three different fruit loads by hand thinning, 1, 2 and 3 fruits per trunk cross-
sectional area(TCA, cm), were established in th 4th and 5th leafy years of 'Cheonjungdo’
peach trees planted at 6 x 5m. Tree responses to reduced crop load included increased
longer shoot and heavier fruits with higher leaf area per fruit. The percentage of fruits
heavier than 350g increased significantly at the crop load of 2 fruits per TCA cni.

4. Influence of defoliation degree on Growth and Freezing Injury of 'Sumi' Tree.

The effects of defoliation treatments during middle July on freezing injury of 'Sumi'
peach were determined to investigate the reasonable defoliation method. Three
defferent defoliation treatments were done; 25%, 50%, 75% of tree leaves were
defoliated on 25th July.

Tree responses to reduced defoliation included increased fruit weight, soluble solid.
but freezing injury of 'Sumi' peach decreased.

5. Comparison on cold hardness in different peach cultivars.
The experiments were carried out cold resistance of 13 cultivars of peach. Cold



resistance of 'Sumi', 'Youngtaek Gold', 'Cheonjungdo’ was stronger than that of
'‘Okihebrews', 'Abukumar’, 'Koh-elmira', 'Perhapscheukusi’, 'Izumiwhiteness',
'‘Okuredjjeugi’, 'Nokikirarakwami', and 'Jjiyomaru'.

6. Development of integrated system individual holding + bird break net.

The experiments were carried out, Gangwon-type safe bird break net. Because many
of the bird damage in apple orchards Gangwon-do. We had development of integrated
system individual holding + bird break net. it was reducing production costs by
3,122,000 won. This was very safe in the wind and sown.

7. Development of electronic map of fruit safety zone.

We had set up a safety zone of apple, pear, peach, grape. it was used meteorological
data for the last 30 years.

Apple : The strong cultivars of cold-resistant were Fuji, Tsugaru, WangOk. The
medium cultivars of cold-resistant were Tsugaru. Hongan, Yangang. The weakest
cultivars of cold- resistant was Summer Dream, SenHong, Honggem. Gangwon was
zone of safe culture.

Pear @ The strong cultivars of cold-resistant were Nitaka, Wangim. The medium
cultivars of cold-resistant were Hanarim, Manpang, Chuwang. The weakest cultivars of
cold-resistant was Wangwnag, Wasan, GamChun. Gangwon was area of safe culture.

Peach : The strong cultivars of cold-resistant were Sumin so on 12 cultivars. The
medium cultivars of cold-resistant were Sun Gold on on 11 cutivars. The weakest
cultivars of cold-resistant were Ganghong so on 7 cultivas. Gangwon was not area of
safe culture.

Grape : The strong cultivars of cold-resistant were Campbell Early and Chongsu. The
medium cultivars of cold-resistant were ChinOk, Hongeisiar cutivars. The weakest
cultivars of cold-resistant were Khoho so on 5 cultivars. Gangwon was not area of safe

culture.
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4. KoY YHT BRI (9] C)
Ao de 19 29 39 49 54 6Y 79 8Yd 99 109 1Y 129 I
ZA& 2011 -2.1 6.9 9.7 1677 233 272 279 295 253 186 133 2.2 165
n 2012 12 34 97 185 249 292 29.1 305 243 195 91 -1.1 165
n 2013 -1.1 3 11.8 154 244 296 284 315 252 22.7 9.9 26 17.0
n 2014 3.3 6.3 13.7 20.4 258 283 31.0 282 26.1 19.8 9.8 1.0 20.3
” o 033 4.90 11.23 17.75 24.60 28.57 29.10 29.93 25.23 20.15 10.53 1.18 17.57
Az 2011 -2.2 6.9 9.7 175 241 283 295 30.7 26.1 190 149 29 173
n 2012 1.7 3.7 102 19.2 252 295 30.2 314 249 20.1 9.5 0.0 17.1
n 2013 0.6 4.1 123 16.1 247 295 29.7 324 258 234 104 3.7 17.7
n 2014 3.5 7.0 135 204 258 286 316 29.1 273 21.2 9.4 2.9 20.8
rooH\ak o 090 5.42 11.43 18.30 24.95 28.98 30.25 30.90 26.02 20.93 11.05 2.38 18.23
og4d 2011 -15 75 98 176 237 288 294 304 255 193 146 34 174
n 2012 2.2 4.1 103 194 253 2838 30 31.3 249 203 9.7 06 172
n 2013 3.1 55 109 147 21.1 232 29.1 31.3 236 215 106 42 166
n 2014 42 76 136 209 265 290 312 282 270 210 123 32 209
Y O 2.00 6.17 11.15 18.15 24.15 27.45 29.93 30.30 25.25 20.52 11.80 2.85 18.02
ol 2011 -33 57 76 15.1 22 2062 266 2877 23.8 180 129 1.8 154
n 2012 06 25 84 181 238 279 288 298 240 196 93 -0.1 16.1
n 2013 02 34 11.2 147 238 288 286 31.2 247 225 100 33 169
n 2014 3.4 56 128 195 25.1 273 305 273 253 196 11.3 2.3 19.6
ro H\Ba o 0.23 4.30 10.00 16.85 23.68 27.55 28.63 29.25 24.45 19.93 10.88 1.83 17.00
orF 2011 1.8 6 9.7 162 185 245 252 281 238 19.1 144 51 16.0
n 2012 34 43 9.1 165 203 226 276 273 231 201 116 36 158
n 2013 0.9 45 13.0 16.0 251 29.7 293 323 254 231 12.1 6.2 18.1
n 2014 5.7 45 12.2 176 234 233 28.7 266 245 200 13.1 6.8 18.7
v Wy 295 4.83 11.00 16.57 21.82 25.02 27.70 28.57 24.20 20.57 12.80 5.42 17.15
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2011 211 165 233 18 191 201 82.7 113 157 166 112.6 152.8 1971.1 164.3

2012 162.3 207.5 161.8 208.2 235.7 208.6 118.3 151.3 141.6 195.4 143.4 148.1 2082.2 173.5

2013 129 172.9235.5 164.3 208.1 215.3 95.8 205.6 172.5 90.9 161.2 134.7 1985.8 165.5

2014 167.4 169.6 222.8 206.0 293.0 177.9 199.3 146.6 195.3 193.2 152.3 143.4 1971.1 197.1

it 167.43 17875 21328 191.13 231.95 200.70 124.03 154.13 166.60 161.38 142.38 144.75 2,002.55 175.10

2011 212 164 231 192 183 194 81 108 184 190 119.3 171.0 2029.3 169.1

2012 170.4 209.3 156.3 198.7 231.9 196.5 125.6 147.4 148.9 233.4 157.9 173.8 2150.1 179.2

2013 153.3179.3241.7 197.2 236 229.3 121.7 222.7 184.1 82.7 176.1 163.5 2187.6 182.3

2014 174.5171.4218.4 203.4 298.8 188.4 189.8 136.3 212.2 244.3 162.3 173.1 2037.5 203.8

g4+ 177.55 18100 211.85 197.82 237.43 202.05 129.53 153.60 182.30 187.60 153.90 170.35 2,101.13 183.60

2011 221 158 234 193 178 189 92 106 146 174 126.0 178.8 1995.8 166.3

2012 183.5221.5185.1 218 258.7 222.6 173.3 178.3 160.3 215.7 149.6 171.3 2337.9 194.8

2013 187.5207.8 227.1 213.6 243.9 152.1 161.7 232.5 161.9 105.6 178.0 155.5 2227.2 185.6

V4

2014 173.6 175.8 207.6 220.5 304.5 179.6 189.6 129.8 194.6 199.6 159.3 153.3 1975.2 197.5

V4

ot 191.40 190.78 21345 211.28 246.28 185.82 154.15 161.65 165.70 173.72 153.22 164.72 2,134083 186.05

A

2011 181 148 187 165 162 184 82.7 106 137 163 109.7 162.6 1788.0 149.0

V4

2012 166.3 193.7156.7 208 211 213.4 143.6 155.3 147.1 184.4 135.9 154.6 2070.0 172.5

V4

2013 137.4158.3 222 167 212.1 229.7 122.3 207.1 156.5 76.3 151.4 145.7 1985.8 165.5

V4

2014 149.6 140.4 205.2 203.0 270.8 166.6 205.7 141.3 179.0 169.9 159.3 141.3 1831.5 183.2

ot 158.57 160.10 19272 185.75 213.97 198.43 138.57 152.43 154.90 148.40 139.07 151.05 1,91883 167.55

2011 234 151 227 208 133 199 774 137 169 203 118.7 186.7 2043.8 170.3

2012 186 214.1176.8 199 170.8 126.2 153.5 82.1 168.9 241.2 191.1 189.4 2099.1 174.9

2013 158 182.9 244.2 201.1 250.7 215.2 114.5 209.2 156.6 91.1 223.0 204.1 2250.6 187.6

2014 200.9 110.5213.9 218.6 275.9 149.9 251.3 160.2 194.8 212.6 193.3 200.1 1988.6 198.9

gt 194.72 16463 21547 206.68 207.60 172.57 149.18 147.13 172.32 186.97 181.53 195.07 2,095.53 182.93




AdE ‘52'0] B 1EL 259~293g YA, 9F 293g > LY 292g > QA 266g

A 266g > FE 259g =0l FEe 12.4~13.5Bx O[tHE 8).

316.6g +0]1, Yt 13.3~14.5Bx o|JACHE 9, 13 2).

>
SR 4E
306.5~368.0g W 2l1, %FoF 368.0g > &4 365.3g > QIA| 337.1g > Y= 306.58 > %

ule rlo

7. A B2, $x] s @3 2.9)
5 = s A

14 _ . LN _ . LN
obr] RY| FAZ R R L0 wob] W) g2 dksbl Wl

‘11 401 4.16 424 501 503 9.10 403 419 428 502 505 10.28

12 3.30 - - 428 430 9.11 401 - - 430 502 10.25
&FX 13 4.06 4.14 426 5.02 504 9.15 408 4.16 426 504 506 11.09
14 330 4.10 420 4.28 430 9.10 4.02 4.12 422 430 501 11.05
od 401 413 423 501 502 913 405 416 425 502 503 11.01

11 4.02 420 4.27 503 506 9.10 4.03 417 430 505 5.08 10.28

12 3.30 - - 428 430 9.10 4.01 - - 430 502 10.25
A= 13 4.05 4.15 4.19 502 505 9.13 405 418 425 506 508 10.28
14 330 4.11 422 430 501 9.03 4.11 423 501 503 504 10.30
od 402 415 422 501 502 907 405 419 429 503 505 10.27

11 328 4.10 420 423 425 9.10 330 4.12 423 427 428 10.20

12 3.30 - - 425 4727 9.06 3.28 - - 427 429 10.20
oFF '13 3.30 4.03 4.12 426 428 9.15 403 4.12 4.18 424 426 10.24
‘14 322 4.11 4.18 420 424 9.10 323 411 419 422 425 10.16
oy 327 408 4.16 422 426 9.10 330 4.12 420 425 427 10.20

11 411 423 501 507 512 912 414 419 503 510 515 11.05

12 4.10 - - 502 5.07 9.14  4.09 - - 507 509 10.28

ol '13 4.13 426 508 5.13 515 9.16 4.14 418 510 5.15 517 11.05
‘14 410 4.27 505 510 5.12 915 410 428 511 513 515 11.06
o9 411 425 504 508 511 914 411 421 507 511 514 1031

11 405 4.16 424 501 503 9.15 4.07 419 428 502 505 11.05

12 4.01 - - 430 502 914 402 - - 503 505 10.28

dY 13 4.15 4.18 510 5.12 514 9.16 4.15 425 501 513 515 11.05
14 4.02 4.18 507 510 513 9.10 4.02 419 508 511 513 11.05
o3 405 4.17 502 503 508 9.13 406 421 501 507 509 11.01




Ao ds U bl | = 2 g At A=
- (8) (cm) (cm) /T4 (Bx) (%) (kg/5mnd)
11 241.4 6.9 7.4 0.93 13.0 0.4 2.3
12 266.6 7.1 7.7 0.92 13.5 04 2.2
Eall 13 274.5 7.1 8.5 0.83 13.3 0.2 2.4
14 284.3 7.3 8.6 0.84 14.3 0.2 2.2
o 266.7 7.1 8.0 0.88 13.5 0.3 2.2
11 262.3 7.6 8.5 0.89 13.3 0.3 2.8
12 278.4 8.5 8.9 0.95 13.7 0.4 2.5
He 13 330.8 8.2 9.3 0.89 13.1 0.2 1.8
14 302.6 8.0 8.9 0.89 13.8 0.3 2.3
oot 293.5 8.0 8.9 0.91 134 0.3 2.3
11 285.8 7.9 8.8 0.90 13.1 0.2 2.6
12 280.4 8.4 8.9 0.95 13.3 0.4 2.2
QFoF 13 292.3 8.1 8.6 0.93 12.7 0.3 1.8
14 312.1 8.2 8.7 0.93 134 0.4 2.2
o 292.6 8.1 8.7 0.93 13.1 0.3 2.2
11 280.8 7.8 8.7 0.90 12.6 0.4 2.8
12 283.2 8.2 8.7 0.94 13.6 0.4 2.5
O1A]| 13 244.1 9.1 8.3 1.09 12.1 0.3 2.6
14 263.3 9.2 8.5 1.08 134 0.4 2.6
o 267.8 8.5 8.5 1.00 12.9 0.3 2.6




Aol An 5 L = L g At s
v (8) (cm) (cm) /2] (Bx) (%) (kg/5mnd)

11 331.8 7.6 9.0 0.85 13.6 0.3 2.6

12 346.4 7.2 8.7 0.89 13.2 0.4 1.5

el 13 346.4 7.2 8.7 0.89 13.2 0.4 1.5

14 436.8 8.8 10.2 0.86 14.2 0.4 1.3

ot 365.3 7.7 9.1 0.87 13.5 0.3 1.7

11 249.7 7.1 8.4 0.84 14.4 0.5 2.3

12 321.4 7.2 8.1 0.88 13.9 0.4 1.5

HE 13 321.4 7.2 8.1 0.88 13.9 0.4 1.5

14 333.7 8.2 10.1 0.89 14.9 0.2 1.7

o 306.5 7.4 8.6 0.87 14.2 0.3 1.7

11 392.9 8.4 9.4 0.90 134 0.3 1.5

12 340.3 8.4 9.1 0.92 13.5 0.4 1.6

OFQF '13 340.3 8.4 9.1 0.92 13.5 0.4 1.6

14 398.7 8.9 9.6 0.92 12.8 0.3 1.4

ot 368.0 8.5 9.3 0.92 13.3 0.3 1.5

11 274.9 7.3 8.7 0.84 15.8 0.6 3.1

12 340.0 7.8 9.1 0.86 14.2 0.4 2.2

O1A] 13 340.0 7.8 9.1 0.86 14.2 0.4 2.2

14 393.7 8.1 9.3 0.87 14.0 0.4 2.2

ot 337.15 7.7 9.0 0.86 14.5 0.45 2.4

11 309.8 7.3 9.0 0.81 13.8 0.3 1.4

12 316.5 7.7 9.0 0.85 14.1 0.4 2.1

a4 13 316.5 7.7 9.0 0.85 14.1 0.4 2.1

14 323.6 7.6 8.9 0.85 14.1 0.23 1.7

ot 316.60 7.5 8.9 0.84 14.0 0.33 1.8
Al v 2502 A9 7ie7]= 4 42 214, &4 49 299, 9 44 30, UA|
TE 22 54 S5Yol 1, = 95 9€¥ 14, ¥ 949 10¥, ¢¥ 9¢ 11, &4 94
144, 1A 9 15¥o|qitt. ®st ‘Al sV = 4 4¥ 209, &4 4¥ 269, 95 4¥ 30
A, QA I 242 5 1dolQlal, &V |= G 104 174, &4, 43 47 104 244, UA|
FE Z7F 10 26YL0]| T 10). A|9H "d=' 9] 152 510~597g Uoj= YF 597g > o
2 592g > Q1A 568g > &Y 548g > &A 510g <o|R(FE 11), ‘Al I}EL 620 ~ 729gC
2 &A™ 729g > Y5 7208 > FY 694g UY 682g > QA 620g &o0]Ya, =

(o]
1.7~12.0°Bx©0] 12, At= X 0.22~0.23%0]tH®E 12, 23 3).

—_



7 10. A9 A=, A Vet (¥ Q)
e T
A5 S g Rt wal e W) Aep] o] AYY] ME) As] Bl 2]
11 331 413 424 428 501 915 331 411 419 424 428 10.25
12 3.31 - - 425 427 9.13 331 - - 422  4.24 10.23
8 13 4.02 415 424 425 430 916 331 416 424 425 428 10.25
14 331 410 420 423 425 9.13 331 4.16 420 423 425 10.23
O 401 413 422 425 429 914 331 4.14 422 423 426 1024
‘11 403 4.14 428 503 506 910 402 412 426 501 504 1025
12 3.31 - - 425 427 9.10 3.31 - - 4.24 427 10.25
A& 13 407 419 425 428 502 9.18 4.07 419 425 427 501 10.23
14 403 4.15 419 423 425 9.15 403 4.14 420 424 425 10.23
o 403 416 424 429 430 914 402 4.15 423 428 430 10.24
11 322 331 412 415 418 910 322 412 411 414 4.16 1020
12 3.30 - - 416 418 9.07 3.30 - - 415 418 10.17
OFF '13 320 4.06 4.14 424 426 9.16 3.15 405 4.12 424 426 10.17
‘14 320 4.03 4.10 420 422 913 315 403 410 420 422 10.14
o 323 403 412 419 421 911 324 406 4.11 418 420 10.17
‘11 4.05 420 503 509 511 915 406 418 501 5.06 5.08 10.30
12 4.06 - - 427 430 9.10 4.04 - - 4.24 427 10.25
OlF] 13 4.12 420 427 510 512 920 411 4.18 428 502 506 10.25
‘14 410 4.15 420 425 427 920 410 4.15 421 426 427 10.25
o 4.08 423 428 503 505 9.15 4.08 4.17 427 429 501 10.26
‘11 4.03 4.17 503 504 506 905 402 415 429 501 504 10.30
12 4.01 - - 428 501 9.10 403 - - 501 5.03 10.25
g4 13 411 420 428 506 508 920 412 419 428 502 506 10.25
14 4.09 417 423 426 428 915 409 4.17 423 427 428 10.27
o 406 4.18 428 501 505 910 4.06 4.16 426 429 501 10.26




B 11. A|9dH

Aol olg U ST = 2l s At =i
" (8) (cm) (cm) /AEH] (Bx) (%) (kg/5md)
11 507.4 9.0 10.2 0.88 11.7 0.2 2.7
12 5104 9.8 11.0 0.89 12.0 0.2 2.5
ZX 13 5104 9.8 11.0 0.89 12.0 0.2 2.5
14 515.6 9.1 10.3 0.88 11.8 0.1 2.7
ot 510.9 9.4 10.6 0.89 11.8 0.17 2.6
11 581.5 9.5 10.6 0.90 114 0.2 3.7
12 553.5 9.5 10.8 0.88 12.4 0.2 2.3
Az 13 553.5 9.5 10.8 0.88 12.4 0.2 2.3
14 699.7 9.8 11.2 0.87 10.4 0.2 2.2
ot 597.0 9.5 10.8 0.88 11.6 0.2 2.6
11 546.1 9.1 10.5 0.86 12.2 0.2 3.2
12 564.1 9.8 11.7 0.85 12.5 0.2 2.3
oFF 13 564.1 9.8 11.7 0.85 12.5 0.2 2.3
14 521.2 8.9 9.8 0.90 11.4 0.3 2.7
ot 548.8 9.4 10.9 0.86 12.1 0.2 2.6
11 557.2 9.1 10.6 0.86 11.7 0.1 4.0
12 550.4 9.4 10.8 0.87 12.3 0.1 2.6
ol 13 550.4 9.4 10.8 0.87 12.3 0.1 2.6
14 617.6 9.3 10.5 0.88 12.3 0.2 2.4
ot 568.9 9.30 10.6 0.87 12.1 0.1 2.9
11 566.1 9.3 10.5 0.86 11.7 0.1 3.7
12 560.3 9.0 10.2 0.88 12.1 0.1 2.6
g4 13 560.3 9.0 10.2 0.88 12.1 0.1 2.6
14 681.7 9.4 11.3 0.83 11.8 0.2 2.8
ot 592.1 9.18 10.5 0.86 11.9 0.1 2.92




Aol AE U Bu ) = T3 e At e
- (8) (cm) (cm) /AEH] (Bx) (%) (kg/5mmd)
11 760.1 9.3 10.5 0.88 12.4 0.23 2.8
12 712.3 9.4 10.7 0.88 12.0 0.21 1.14
=& 713 703.8 9.0 10.2 0.88 11.3 0.23 1.43
14 743.3 9.5 11.1 0.85 12.4 0.23 1.64
o 729.8 9.3 10.6 0.87 12.0 0.23 1.75
11 709.2 9.0 10.0 0.90 12.3 0.24 2.3
12 725.4 9.5 10.4 0.91 12.5 0.20 1.04
A= 13 712.5 9.3 10.1 0.92 11.6 0.22 1.53
14 734.2 9.3 10.2 0.91 12.3 0.22 1.43
o 720.3 9.2 10.1 0.91 12.2 0.22 1.58
11 667.9 9.5 11.0 0.86 11.7 0.18 2.0
12 679.9 9.6 10.8 0.89 12.7 0.26 1.0
orF 13 694.2 9.2 10.4 0.88 11.2 0.23 1.1
14 689.4 9.3 10.7 0.86 12.2 0.23 1.2
o 682.8 9.4 10.7 0.87 12.0 0.23 1.33
11 598.6 9.0 10.2 0.88 13.8 0.20 2.4
12 626.5 9.5 10.7 0.89 12.1 0.14 1.14
olx 13 615.3 9.3 10.5 0.88 11.0 0.25 1.64
14 643.3 9.3 10.7 0.86 11.4 0.22 1.54
o 620.9 9.2 10.5 0.88 12.1 0.20 1.68
11 667.9 9.5 10.0 0.95 11.7 0.24 2.0
12 709.8 9.4 10.6 0.89 12.3 0.22 1.14
g4 13 694.5 9.4 10.2 0.92 11.5 0.24 1.57
14 704.3 9.5 10.6 0.89 11.5 0.21 1.24

H 6941 9.4 10.3 0.91 11.7 0.23 1.49




13 A" HEE el L 47 (2.2)

AEEUE ErE
woby] Jfs] eUiyl 9Eb] 48] wWobrl el eyl Y] 4
11 4.10 4.28 4.31 5.01 8.25 4.02 4.28 4.30 5.03 9.20
12 3.30 4.26 5.01 5.03  8.20 4.01 426 4.29 5.03 9.10
13 4.05 5.02 5.04 5.06 8.25 4.05 430 5.02 5.05 9.12
14 3.30 4.25 4.30 502 8.19 3.30 424 4728 5.01 9.10
o4 403 4.29 5.01 503 8.22  4.01 427 501 5.03 9.13
11 4.03 4.29 5.03 5,06 8.27 4.03 428 503 5.05 9.22
12 3.30 4.26 5.01 5,03  8.25 401 4.25 4.28 5.01 9.12
13 4.05 5.02 5.04 5.06 8.27 4.05 430 5.02 5.03 9.15
14 3.30 4.25 5.01 5.06 8.20 3.30 425 501 5.04 9.10
o4 402 4.30 5.02 504 8.24 @ 4.02 4727 429 5.02 9.14
11 3.22 4.09 4.14 416 8.15 3.24 409 4.14 4.18 9.15
12 3.30 4.24 4.26 428 8.13 3.30 4.23 4.25 4.729 9.10
Jor 713 3.20 4.24 4.26 428 8.13 3.20 4.24 4.26 4.28 9.12
14 3.20 4.20 4.25 426 8.10 @ 3.20 420 424 4.27 9.10
o4 3.23 4.19 4.22 424  8.12 3.23 4.19 4.22 4.25 9.11
11 4.08 5.02 5.06 5.08  8.30 4.08 5.02  5.06 5.08 9.25
12 4.10 5.01 5.05 507 8.25 4.10 4.729 5.03 5.06 9.23
ol 13 4.12 5.06 5.08 5.10 8.27 4.12 5.04 5.06 5.08 9.26
14 4.10 5.01 5.05 507 8.20 4.10 4.29 5.03 5.06 9.24
O+  4.10 5.02 5.06 508 8.25 4.10 5.10 5.04 5.07 9.24

Aol

eV
rz

rO
I

[©)
g
O
T

‘11 410 502 506 508 830 410 506 508 511 925

‘12 403 428 502 505 826 430 502 504 508 923

d¢ 13 412 506 508 510 827 412 504 506 510 @ 9.26

‘14 410 428 502 505 827 412 502 504 508 927

P4+ 408 501 504 507 827 416 503 505 509 925
AdE 550t 5 AFe Marle Y 49 249, &4 5¥ 39, 95 54 44, UA 54
8Y, ¥4 5¢ 70|, &7 = GU 8Y 12Y, FA 8 22%, ¥F 84 24Y, A 8¥€ 25
U, F9Y 8¢ 27Uolqth. ASALE eV IY 4¢ 259, ¥%F 5Y 2, &40 54 3¢
AA 54 74, ¥E 5 9YolqL, V= FY 9¥ 11, A 99 13Y, dF 9¢¥ 14

AAI 9¥ 244, FE 98 25Y0JqUTHAE 13)

A9 Ase 9 152 262~345g U, F4F 345g > &4l 340g > UG 328g> dF
6~12.1'Bx O|QTHE 14). ‘A5Ystr’'o] uHL

30lg > QIAl 262g ©oJY1, == 9
>



7 14 A998 Ase WAl EA
T 9= Fﬁ; (J?HJ?—) (lr?) L/ ?l;f) %/i (kg7/g5§m®)
11 367.5 7.9 8.3 0.95 12.2 0.3 0.3
12 354.0 7.5 8.0 0.94 12.5 0.3 0.4
=8 13 326.0 7.9 8.6 0.92 13.3 0.2 4.1
14 312.6 7.8 8.3 0.93 10.7 0.3 4.7
oot 340.0 7.7 8.3 0.94 12.1 0.3 2.3
11 315.1 7.8 8.4 0.93 9.8 0.3 0.9
12 361.1 7.6 8.2 0.93 11.5 0.3 0.4
Az 713 270.7 7.3 8.2 0.90 114 0.3 5.0
14 257.3 7.1 8.1 0.87 10.1 0.6 2.6
oot 301.0 7.4 8.2 0.91 10.7 0.3 2.2
11 371.0 8.1 8.9 0.91 10.1 0.4 0.3
12 355.4 7.5 8.4 0.90 12.1 0.3 0.5
oFoF 13 273.9 7.4 8.3 0.90 9.8 0.3 4.7
14 312.6 7.6 8.4 0.90 104 0.3 2.1
oot 328.2 7.6 8.5 0.90 10.6 0.3 1.9
11 233.6 7.1 7.6 0.93 9.0 0.3 1.7
12 330.6 7.3 7.8 0.94 11.6 0.3 0.5
olx] 13 231.1 7.2 7.9 0.91 8.7 0.3 5.0
14 254.9 7.1 7.7 0.92 9.4 0.4 3.8
oot 262.5 7.1 7.7 0.93 9.6 0.3 2.7
11 349.4 8.4 9.0 0.93 9.8 0.4 0.6
12 344.4 8.2 8.9 0.94 10.9 0.4 0.4
g4 13 378.3 8.0 9.1 0.88 12.4 0.3 4.0
14 309.9 7.6 8.4 0.90 10.4 0.3 5.0
oot 345.5 8.0 8.8 0.91 10.8 0.3 2.5




p) = k77 = c}t A 7

i A T T R

11 343.8 0.7 7.1 0.94 11.6 0.4 2.6

12 374.5 8.3 8.8 0.94 12.4 0.5 0.3

Z=A 13 280.7 7.2 8.2 0.88 11.2 0.4 2.8

14 293.0 7.5 8.3 0.90 10.7 0.4 4.7

oo 323.0 7.4 8.1 0.92 11.4 0.4 2.6

11 339.1 7.6 8.0 0.95 13.4 0.7 4.6

12 366.2 8.3 8.7 0.95 12.0 0.4 0.4

X 13 358.5 77.3 87.0 0.89 12.3 0.6 3.4

14 281.0 7.4 8.3 0.89 12.2 0.5 2.5

ot 336.2 25.1 28.0 0.92 12.4 0.5 2.7

11 342.9 0.4 7.0 0.91 12.8 0.4 2.6

12 370.4 8.5 9.1 0.93 12.7 0.3 0.3

QFoF 13 292.1 76.0 82.5 0.92 11.4 0.5 3.9

14 347.6 8.0 8.8 0.90 11.9 0.4 2.6

=t 338.2 24.7 26.8 0.92 12.2 0.4 2.3

11 265.2 7.0 7.6 0.92 12.4 0.4 2.3

12 356.0 8.5 9.1 0.93 12.8 0.4 0.3

O1A| 13 175.4 00.3 09.6 0.87 15.4 0.8 3.6

14 280.2 7.1 8.5 0.83 10.9 0.3 3.9

o 269.2 20.7 23.7 0.89 12.8 0.4 2.5

11 329.2 0.8 7.2 0.94 12.1 0.6 3.7

12 355.9 8.3 8.9 0.94 12.0 0.5 0.5

a4 13 352.5 76.1 86.3 0.88 11.8 0.6 3.4

14 345.6 7.8 8.4 0.94 12.2 0.6 3.1

o 345.8 24.7 27.7 0.93 12.0 0.5 2.6

nzo BErlEe A
69 8%, A 69 1209

o )
99 119, ¥¥ 9% 13YUoIdtH(& 16). 718 7Hel7le 6% 790llaL, 87|+ 104 30

Lolglth. g2 FAX M 433t B YF 328g oL, FE 17.0'BxOIAHE 17,
25 5). A8 FHEdE] WEE2 312~454g o|glal, A1 454g > QIA| 406g > Y& 397g >
A% 360g > YU 312g oYL, GEE 13.2~14.8'Bx o|QITHE 18).



H 16, ZE 74N, AR e U 47] A (2.0
FHE O o
A5 NE bl me) D:weﬁj gob| 47 wop] MY 73}7117(1) geb| 4]
Z RE s 5 = = A7l W =5 =
11 4.26 5.18 6.03 6.06 9.8 4.26 5.20 6.07 6.10 9.28
12 4.26 5.22 6.01 6.03 9.1 4.28 5.26 6.06 6.10 9.26
EX4 13 4.28 5.22 6.06 0.08 9.5 4.28 5.30 6.10 6.17 10.05
14 4.20 5.17 6.01 0.03 9.1 4.24 5.20 6.04 6.07 10.01
o 4.25 5.19 6.02 0.05 9.5 4.26 5.24 6.07 6.11 10.30
11 4.25 5.17 6.04 0.03 9.9 - - - - -
12 4.26 5.22 6.01 0.03 9.8 - - - - -
dx 13 4.28 5.22 6.06 0.08 9.8 - - - - -
14 4.21 5.18 0.01 0.02 8.31 - - - - -
o 4.25 5.19 6.03 0.04 9.04 - - - - -
11 4.15 5.02 5.23 5.24 9.03 - - - - -
12 3.30 4.27 5.23 5.25 8.29 - - - - -
o¥oF 13 3.30 5.25 5.28 5.30 8.29 - - - - -
‘14 3.28 4.26 5.23 5.24 8.27 - - - - -
o4 4.07 5.07 h.24 5.25 8.30 - - - - -
11 4.30 5.02 6.10 6.15 9.12 - - - - -
12 4.30 5.27 6.10 0.13 9.12 - - - - -
ol 13 4.30 5.30 6.10 0.13 9.12 - - - - -
14 4.30 5.27 6.08 0.10 9.10 - - - - -
o4 4.30 5.21 6.09 6.12 9.11 - - - - -
11 4.30 5.10 6.07 6.10 9.15 - - - - -
12 4.28 5.25 6.03 0.06 9.15 - - - - -
a9 13 4.28 5.30 6.11 0.13 9.15 - - - - -
14 4.28 5.12 6.02 6.05 9.10 - - - - -
o4 4.28 5.19 6.05 0.08 9.13 - - - - -
517, FAAA AR PUEA
s dwE | de wE 95 as .
4= (®) (@) (cn) (cn) (Bx) ) =
11 249.9 11.3 2.5 2.3 16.6 0.7 7
12 312.3 10.1 2.4 2.5 16.1 0.5 7
13 368.6 11.3 2.7 2.9 17.3 0.5 9
14 384.4 12.1 3.2 3.3 18.3 0.5 8
oot 328.8 11.2 2.7 2.7 17.0 0.5 7.7




393 PYF  mwgdel  Z¥E 9= Aw

e ds g (® m  (em) (B ) =
11 525.7 0.2 2.2 2.2 13.8 0.6 7.0
12 519.0 0.2 2.2 2.1 13.5 0.5 8.0
=4 13 389.1 8.2 2.2 2.1 14.4 0.6 8.0
14 384.2 7.4 2.3 2.2 15.3 0.6 8.0
oo 454 5 7.0 2.2 2.1 14.2 0.5 7.75
11 315.3 5.9 2.3 2.2 10.9 0.9 5.0
12 393.1 5.6 2.3 2.2 13.5 0.6 8.0
Az 13 373.6 0.8 2.3 2.2 14.4 0.6 8.0
14 358.4 0.4 2.2 2.4 16.4 0.5 8.0
oot 360.1 b.1 2.2 2.2 13.8 0.6 7.25
11 271.2 5.6 2.2 2.1 14.4 0.5 10.0
12 300.0 5.6 2.2 2.1 14.0 0.5 8.0
oFoF 13 335.9 5.9 2.2 2.1 16.6 0.4 8.0
14 342.2 5.8 2.2 2.1 16.3 0.4 9.0
ot 312.3 5.7 2.2 2.1 15.3 0.4 8.75
11 390.2 6.1 2.2 2.1 13.8 0.6 7.0
12 383.9 5.9 2.2 2.1 13.5 0.6 9.0
ol 13 466.8 7.9 2.2 2.1 12.3 0.3 9.0
14 384.4 6.3 2.2 2.2 13.4 0.4 9.0
o 406.3 6.5 2.2 2.1 13.2 0.4 8.50
11 463.7 6.2 2.3 2.0 12.5 0.5 7.0
12 428.7 6.2 2.3 2.0 13.9 0.5 9.0
a4 13 316.3 5.4 2.3 2.0 16.3 0.8 9.0
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(A1 3) B30} Ao ©e

2 A2 A eo 4 UetdE A7gst7] Hste Alkra TCA 1, 2, 3 aFC=2 1
=t} @ stglare =ch 5070, 807). 1107] 2~=02 &HipA] 15 TCA 1 386.6g, TCA 2
3455g. TCA 3 319.0s02 Armtas} =71sto] wel 7H4stch ®ob ori TCA 1
12.1°Bx, TCA 2 11.5°Bx, TCA 3 10.1'Bx 0.2 &tn}27} Z7}o] whe} 7HAsIATHE 27).

ol

B 27. Al Te ISy
o] BT . o A 7
. ,
TCA M(;ﬁ{lT e Ji; o o (kersmo)
1z 10a
1 50 19.3 1,060 385.6+23.7 12.1+0.45 1.0£0.44 2.3+0.68
2 80 27.6 1,520 345.5+9.2 11.5+0.29 0.70+0.02 2.8+0.38
3 110 35.1 1,930 319.0+3.7 10.1+0.32 0.9+0.20 1.7+0.08

WEEx = 450g ojA2 TCA 1 207K, TCA 2 774, TCA 3 27jo]x, y}&H5ERx = 449g
~400g2 TCA 1 247K, TCA 2 297}, TCA 3 187fjo]1, W&HEx= 399g~350g2 TCA 1 37
7R, TCA 2 537], TCA 3 397]o|i, w&HEx= 349g~300g TCA 1 137§, TCA 2 477Y,
TCA 3 817]o]a, ¥&HE L= 299~250g2 TCA 1 147], TCA 2 307}, TCA 3 5772 Z+zt
AT Tk TCA 2 22014 5 3508 ool BAAAT] WOk, TCA 3 £2014
300g olate] wpUAIAto] TrobAl: Haolgick wiebd AFEOIN REA TIPS 95
A= TCA 2 20l §Alske Zol §el@ Zlo2 Uehthaw 9).

- T S TrA 3
.
Taiagy

II.I
AEFE(TAC 1, 2, 3) 2 Alx24+= TCA 1 209.37H, TCA 2 328.07f TCA 3 337.37§0]|%}
A |

238 9. A Ao g e 2

= TCA 1 52.2cm, TCA 2 28.9cm, TCA 3 27.1cmo]|Qitt. wefa] Arapef
o] Z7tgtol et Az S7ista, Ax A d4asks Aoz YUERHTHE 28).
A

Aupgd 194 T Aol Zv1ste $RATFE FUIGlL, SH4A0Ee Jastt
AFos Uergn, Aol F716tH C/NgL UMM o= Bast: Ao2 Uehdth A



2P C-N&C TCA 1 29.3%, TCA 2 27.4%, 26.2%0|Q11, Aruteko] Zrtstd 71A|L 44
U C/N& &go] dasts Ao= UERITHRE 29).

= 28, AHE AE50 AlEo]
Vil

RSN ES 3 (ke) NEES ESAN]
7N) = 10a (7H) (cm)
1 50 19.3 1,060 209.3+22.20 52.2+11.42
2 80 27.6 1,520 328.0+66.69 28.9+4.23
110 35.1 1,930 337.3+32.52 27.1£1.72
29 AAgE 344 ¥ Hadks
tea  HRY/IE g (ke) T-N T-Cab C/N&
1) 1% 10a (%) (%) (%)
1 50 19.3 1,060 1.09+£0.20  31.10+0.85 29.32+4.80
2 80 277.6 1,520 1.14+0.19  30.60+0.76 27.40+4.45
3 110 35.1 1,930 1.16£0.08  30.30+£0.84 26.20+1.81

AnEE uetd A2 A TCA 1 &, & 33 A 5070004 =+ =
~15°CollA] 96.7%, -20°CollA] 80.6%, -25°COllA] 1.1%°0]l1, TCA 2 &%, & 24 Arujef
807 oA £E WELS -15 COﬂH 95.6%, -20°CollA] 78.9%, -25°CollAl 1.1%0]l1L,
TCA 3 &&, £3 AW 1107} #2004 Eew AES2 -15°CoA 96.1%, -20°ColA
73.3%, -25°ColA 0.6%c]lct. Wk Ahnsfo] S/t s e AESS HotAal, 257t
Hotd s AESL WopAlo mebA MgA At 159 8078 aECIATH ™ 10).

100

80

60 =-15

40 -20

20 =25
0

TeAN TCAZ2 TCA 3

a3 10, Ao the AeAe] $ Riworg



(A7 4) 2ol NANA T Yty A

2 Age 2aol Mol T WS FAelr] flatel A0l Baol suAlo] A
25%. 50%, 75%2 79 25U7o] zrzt AalstdhE 30). zHzte] AajZdat A 25%, 50%.
75% ®2] A] whFEC 340.4g 334.5g, 302.0g 0|91, Bx|2] 342.6g02 AAxX 27t =7}

sta2 Wzo] ZbAste Zloz Uehgth gl AA 25%, 50%, 75% 5% A] 11.4'Bx,
10.0°Bx, 10.1°Bxo.&@ ©x2] 12.1'Bx@ UERFL, Ate= AA 25%, 50%, 75% =|2] A
0.4%, 0.5%, 0.6% olil Fx2] 0.4%= UEPHTH TefA AP 0] 5785 T4
2lo] dlo] THEL 2.2~40.6g ZAst, s 0.9~2.0Bx 2 z2HzZb ZAstga, Atz
0~0.2% Z7}3t= 7102 UepJcH®E 31).
30, AE 4T A A
Q2w i SE 5 95 SheR g2 A5 A&
(%) (%) (B) (B) (B) (%)
A 25% 312 341 8,800 2,200 6.600 25
A 50% 324 330 11,085 5,542 5,543 50
A 75% 312 340 8.965 6.725 2,240 75
oxg] 303 330 9,433 0 0 0
2 31. AGAE A5
2] 5 g= At BE
(g) (%) (%) (kg/5md)
R 25% 340.4+12.23 11.4+0.29 0.4+0.22 2.3+0.42
A 50% 334.5+22.20 10.0+0.29 0.5+0.02 2.8+0.38
R 75% 302.0+18.79 10.1+0.32 0.6+0.20 2.9+0.08
o x]2] 342.6+14.12 12.1+0.45 0.4+0.44 2.3+0.68
AAA 2o g A2x2E £+ ol E ZAMEL AGA 2o BAglo]l -25CH2A
o= SN EC] 80%01 s UEHGT -15°CAE A= 3~21%Uee & Sol&
o] ﬁﬂlo}oﬂﬂr(JEé 1).

! 90,00

g Uifﬂ = 1,245 - 10,65 T
& - e i
i % BLLO0 Fi= 4.4 _?__.a-"'f
x & 500 gt
| I Bn 4000 _____..f"
e I ann g
¥ L = Y- = LE = ] 2000 -
10,00
oom
S o a0 =1 =]
M= (%)
ad 11 AdAE 2550l a4 12, AGA et 255olaxte] A
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(A1 6) Atk 7HEA| 5

i

o|-&

z

ARY YEY A2 T

B Age ZFU=d Al Ajsso] Al4x o2 Frlekn o, Al BUe] YRz
afeb AI7bA] RRo] £4F wAel hEUs) 2 ARUsht St 9k S8 olg st
A e Eo] g Yumlshrt F7Hetn olck Tk Abn AAEY 2ol AHSEL Abu )

BR|FS o]t Wil Atk JHEAIRE ol &t LAY WEY AAES JhEstH Y
18).

23 18 A3 + HAEY AlE FE R dAEH
J2Y SAE AIARS F2= =0] 3.5mE V]S Hol ofd(¢60.5%2.9T), B

Jupol ofAd (KS¢48.6%2.9T)AFE, AtfR]Zmpo]ZL ofA(KS ¢ 48.1%2.3T) ArE
AT, AIME FUL WEY(H2X2)E et D, AUH
o 3

A2 R #Ax4). 52 GEY A
w7gdstz] flste] ARld Hmpo]ln(mj=fAN)o| AnddS o]gsto] WS wted R



A+ 2TLAFL AldHl= 58,6090l vlsh At X|&dA] 27,1514 & 2~39 ®
AYS F7F AT AL 61,7328Y¥oR wAY Al ASRE B AES HAT H
3.12278%d0] 2= Zlo= UEHHTHR 34).

B 34 BARG Al AlA2H] HlAL

LA W 2
= AR R HO}Z,Q_EIO}
7 % AERIE TR e o A-B
(A) (B=C+D) -
1) 712FA 6,633,000 8615160 5829380 2,785,780 £1,982,160
A= al IKRIR
2) ALI] jjfﬁ % 34,823,180 33,797,480 21,322,360 12,475,120 1,025,700
= o
H]—_7]<_.H}-E|:|]-
3) o’ C 17,153,400 19,319,400 - 19,319,400 A2,166,000
RISA
= 58,609,580 61,732,040 27,151,740 34,580,300 3,122,460

A

o =2 lt‘ -1 O
A, AP Rpol7t gl Aoz UERHaL, 55| GAlE YETOIA
o) WAEIR] glot 71E WA ol vlsid 943 o2 UERTHE 35)

2 A
™ (&) (Bx) (%) (kg/5mb)

Al Z+9E2F vk 289 14.1 0.4 0.68 O A

Ayl vk~ 280 14.8 0.4 0.70 L

=

(A1 7) ZUA 3 e PR BYS ¢ DA S

7k Ak % A QPRI 4

= O
5], M26 t=olA Faimsi2es -29°Cl &5

- O o)
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0C Sl EE thg QrRx|tiol} A8y, Fuad 9 nAgAx e SodAlE

T W
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