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ABSTRACT

The maize research institute operates seed production sites in three cities and counties of
Gangwon state and distributes 160 tons of certified commercial seed varieties nationwide every
year. However, due to recent abnormal weather conditions, the volume of seed harvested has
remained at 70% of the target amount. The purpose of this study was to develop seed production
technology for the stable production of commercial varieties bred at the maize research
institute. The growth characteristics and yield of certified seed varieties were investigated over
four years through annual monitoring at each seed production site. The sowing periods at
each seed production site were found to be April 19-27 in Wonju, April 23-May 2 in Hongcheon,
and April 21-May 3 in Yeongwol. Seed yields did not reach the target of 200 kg/10a. In 2024,
the mean temperature during the reproductive growth stage was higher than normal by 1.8°C
in Wonju, 1.4°C in Hongcheon, and 1.5°C in Yeongwol. Precipitation during the maturation
stage was lower than normal by 49.0 mm, 51.1 mm, and 42.7 mm, respectively, and the crop
was affected by drought. SSR primers for marker screening were selected to improve seed purity.
SSR primers for purity testing were selected for a total of 11 varieties: 23 for Oryun No. 2,
50 for Dreamok, 42 for Heukjeom No. 2, 24 for Mihyunchal, 23 for Jindaok, 18 for Alchanpop,
51 for Saekso No. 5, 52 for Ararichal, 46 for Daeryuk No. 3, 43 for Meokchal, and 49 for
Saekso No. 4. In the comparison of growth according to the sowing period of the female parent
and male parent of Mibaek No. 2, sowing the male parent 5-8 days later was found to be
better for seed production. Yield was higher in the early May transplanting season than in
the early June transplanting season; this was because when transplanted in early June,
fertilization and grain-filling were poor due to the overlap with the high-temperature period
of July and August. Pollen viability declined during the high-temperature period in the

afternoon from late July to early August.
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A &7+ Al BUEZE ST ASAAE Ead B/52 tis) 1S, &871, S, I,
i, oRPY, FAF 5= RARIACH AAARlE E& 80x30cm HA0l F&E FFtutkE A4kt
ATHIF2 N-P205-K20: 17.4-3-6.9kg/10a 7|22 A3 2T 78 Al s 520878 EEA
HERH2012. 284S 8okt 7ItolE e 71497 Aol A9E= SAsATH(22~25).

AE 2) MEZ Xk BEE 2XM0HEA ME(22~'25)

S5 A I 5500 tiol =788 SSREge|HE Adsiitt. 22|00 F2%, THEE,
‘523, '23dol= mER, FoE, IR, 240l MASS], ol g, YR3%, 254l
W, MAT F F 118550l el B/FEo] HEE= Eo] ZefolHE AR 247 AlFsteitt £410)
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oA FE5tqict. mefo|m= SSREEC|HE ARSIl PCR SFoA €9 24L& & 30ul = 20ng2]
genomic DNA, 1x PCR buffer, 0.3M9] forward, reverse primer, 0.2mM2] dNTP, 1unit¥ Taq
polymerase (Takara)E E&oIr}t. PCR 232 94C A4 58 &<t denaturations oF¥ 1, thZo=2
94ToJA 18 &<t denaturation cycle, 65CoIA 18 &< annealing cycle, 72CoA 28 <t
extension¥ cycled £A4Z AASIHY. & WA cyclefE & annealing X & " ¥ cycletttt 1CTH
WelA & 2271 55C7F HEE Jio) vk cycle 203 §HEESHAT Cycleo] S2EH, 72CAA 108
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0.02% BPH, 0.02% Xylene C, and 5 mM of NaOH)?} 411, 6% acrylamide-isacrylamide gel (19:1)]
0.5x TBE buffergE A& & 2ul® samples 29511, 250V 308 A7|95S 5 & A7|Fs0] B
gel2 Ethidium bromide(EtBr)2 ©]&3}o] DNA bandES 3HQIs}%ith
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AP ER Aol7 LRtk 2). ol 44 T Z9U%0 4ol B JUAY] 7z e ggros
ALY 1). 2023800 125710 o) LUHHS Agsidon, SA1E 62 25935 79 102,
$71 64 2398 H 79 79 Aol UBITHE 3). 434S JLA oA A Bk HI9LoriGE 4)
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E 1. 20229 MBCX|E 0425 22 5 22 4S54

wsy 28 &I A48 HeD
2N FB Af my @y Ry @)
2Bl HW9 4.20 7.2 7.3 - 68
o = HW3 4.25 6.28 7.2 165 75
T Qe HW9 419 76 7.7 - 64
HW?3 4.25 7.3 7.6 156 69
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o3 =37 ZAPY| Jbxt XA

2R R A @y @y @Y () (cm)

A HW9 4.725 75 7.8 - 62

s HW3 4.30 7.3 7.8 146 62

s HW9 425 76 79 - 63

HW3 4.30 75 79 152 61

EISES HW9 4.21 7.2 7.4 - 54

o o HW3 4.725 6.28 7.4 133 55
% 2

APk HW9 4.725 75 7.7 - 65

HW3 4.729 7.3 7.7 171 71

T 2. 20224 AZCHX|E O[22 H2HEM

ot x| w5} A = OfAH% Ay OfAFE HES SHE
(cm) cm) (cm) (g/100%) (kg/10a)
9= 23l HW9 131 12.5 34 30.1 195
s HW9 135 13.2 34 27.3 228
5 % i HW9 13.6 13.0 35 28.4 234
2*s HW9 138 131 35 30.2 239
o g B HW9 14.0 13.0 33 31.2 136
Ll HW9 13.3 12.6 35 27.8 206
200 40
35
30 30
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5 913172125292 6 1014182226304 8 1216202428 1 5 9 1317212529
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E 3. 20239 MSTAE 0]#23 22 Y 22 MSEN
T
(29 (29 (29 (cm) (cm)
HW9 4, 22 - 7.6 - 65
Yo
HW?3 4, 27 6. 29 7.8 149 69
_ HW9 4,22 - 7.6 - 59
o 21%5t
HW?3 4, 27 6. 29 7.8 147 72
HW9 4,22 - 7.5 - 65
Obry
HW?3 4, 27 6. 28 7.7 147 73
HW9 4, 27 - 7.7 - 66
Y
HW?3 5. 2 7.5 7.8 167 81
. _ HW9 4, 27 - 7.7 - 59
g A &
HW3 5.2 7.5 7.8 147 68
) HW9 4, 27 - 7.7 - 61
Us
HW3 5. 2 7.5 7.8 155 77
HW9 4. 24 - 7.1 - 66
Hpe
HW?3 4, 28 6. 27 6. 30 139 65
! HW9 4 24 - 6. 28 - 69
HW?3 4, 29 6. 23 6. 25 154 74
ol HW9 4, 30 - 7.12 - 66
o o HW?3 5. 5 7.7 7. 10 166 77
° = 21%5 HW9 4. 26 - 7.3 - 68
HW?3 4. 30 7.1 7.5 162 81
Alxz HW9 4. 25 - 7.4 - 59
HW3 4, 30 7. 4 7.9 148 71
Qrit HW9 4. 25 - 7. 4 - 63
HW?3 4, 29 7.2 7.6 160 80
H 4. 20234 :HBHX|E 0|25 H~FEM
X =0l A = OfAf% e O[AZE WS THE
(cm) cm) (cm) (g/100%)  (kg/10a)
U HW9 130 12.3 35 26.2 216
e 2 e HW9 133 12.3 35 29.3 138
Obry HW9 134 12.8 34 239 170
Yo HW9 136 130 35 298 212
g4 g5 HW9 134 12.8 35 28.2 235
U5 HW9 135 12.8 34 29.9 205
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oY HYY OME wyE 343

Ct X C3p)uc] = STHO S S
2 A s A s (cm) em) ) (g1003)  (ko/10a)
bk HW9 12.1 1.2 3.1 21.1 143
ke HW9 135 12,6 3.4 240 181
o o o* HW9 12.4 1.4 33 26.1 153
° = 255 HW9 14.0 12.8 3.4 296 302
plr HW9 138 129 34 26.1 241
et HW9 139 13.1 36 27.8 332
_ 25 00 =
,‘E 20 80 “-g’
1 20
B (A ___.| Lol ‘|| |
52 62 TE 2
- S mm EHI|2C D7 2¢C

2024 U235 FHAAE 357HY 957 EEAS TE EAP|E 7294 7Y 692 YEtoH,
FE 237+ 6¥ 279004 7€ 592 YERHTHIE 5). 57 AR GE9X9 B7tolA 283kg/10aE
FFo] Wokom, A B7tolA 68kg/10a2 A UEHTH(E 6). ol 557] 7Fa9] ddko] & AL
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79~8¢Y Ato] A H] o] 1220014 200mm7t 2E3He] 7Heo] Al5HA YEh AA|F o7 $=TFo]
WolA = A HAHE 10). PS5 AEs7 BUHPS LAY 357 dFe = XFsigict. vsz
HE SAP|= 749 9¥olA 79 12¢4= YErgoH, i £37]= 7¢ 59914 7¢ 99E UEITHE 11).
2 193kg/10a0lA4] 240kg/10aZ RAF HJTHIE 12). #|SF F80] @2 ol 55730 793
89 Atolo] JYUA Y ZApeF BAoA HAH] 145mm(7¥)~ 200mm(8Y), Ba7122 79 24T~ 8¢¥
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E 5. 2024 MZTHX|E D2 DE Gl BE MQEM
ex  wiy s UEE  ESL EOL 23
(#%) (2%) (2%) (cm) (cm)
HW9 422 - 76 - 66
e
HW3 4.27 72 - 156 -
_ HW9 422 - 76 - 58
o F Zst
HW3 427 72 - 143 -
) HW9 4.22 - 76 - 56
Z*5Y
HW3 427 7.2 - 143 -
HW9 423 7.3 7.4 - 58
Y
HW3 425 7.1 - 156 -
_ . HW9 423 75 76 - 59
s A BH*S
HW3 425 7.3 - 148 -
B HW9 423 7.3 7.4 - 56
s
HW3 425 7.1 - 138 -
B HW9 423 6.27 7.2 - 57
43
HW3 428 6.29 7.3 157 -
HW9 423 6.28 7.2 - 57
g € =
HW3 428 6.30 7.2 137 -
) HW9 4.23 6.27 7.2 - 68
4*st
HW3 428 6.30 7.4 158 -
H 6. 2024 MZCHXE Dj#2s $2UEM
x| =y A = O Ab% Al O|&t% HEF E-
(cm) cm) (cm) (g/100%)  (kg/10a)
BHEH HW9 139 129 35 304 1235
HF Zxsk HW9 14.8 129 36 274 68.2
2B HW9 14.4 13.2 35 296 161.2
Yra HW9 14 13.1 35 23.2 985
=l HH*S HW9 136 12.4 35 245 166.6
5 HW9 134 128 3.4 246 137.4
s HW9 132 12.0 33 26.7 206.7
g2 = HW9 8.8 8.0 2.2 273 275.0
25t HW9 136 12.8 33 243 2833
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H 7. 20243 MBCHRE J|M2A
YHI|2(C) xR A|2Hhrs) AH(mm)
= Hig Xl mLg g Hig  XLE  mLg g Hiq XL mLd g
SEERY| i
(420~537) 182 175 172 10 3197 3004 3230 -33 1175 1413 921 254
C{OFAHRLS
(2‘13:37?’5; 244 238 235 09 3385 2967 292.7 458 3337 4956 2905 43.2
2@ AH.AIAH;LU
SRCc 283 267 265 18 1782 1795 1557 225 3588 189.1 309.1 49.7
(7.16~8.15)
557 i
(816-10.15) 234 218 209 24 3614 3167 3262 352 2563 316.4 305.3 -49.0
SREAY|
(4.20-5.31) 168 165 163 04 3139 290.8 3003 136 1151 1512 1059 9.2
CIOFAHRET
(2‘1’:’7?5 234 232 229 05 3245 2728 2747 498 2714 4344 2561 153
&4 e
AHAIAHZ}7
SRCicid 274 262 260 14 157.1 1863 1468 103 3389 253.2 4160 -77.1
(7.16~8.15)
557 i
(8.16-1015) 220 205 200 21 3144 2881 290.7 237 2306 2350 281.7 -51.1
SRERY|
(420531) 167 163 162 05 3389 2860 290.1 488 1324 1330 914 410
CIOFAHR}T
(2107? 5; 228 226 224 04 3348 2796 2802 546 4251 632.2 322.4 102.7
e e
AHAIAHZ}
SHIY7| 267 257 253 15 1927 1870 1524 403 2185 156.7 294.2 -75.7
(7.16~8.15)
557 i
(816-10.15) 219 204 197 22 35833304 3003 580 2558 3435 2985 -42.7
HE 8. 2025'F MBECHX|E D2z RE Gl H2 MKEHM
oHEY =27 EAP| U x40
Ct X =5}0d E
A e A gy @y @y (cm) (cm)
HW9 420 - 76 - 68
M*A
HW3 425 73 76 174 82
. _ HW9 421 - 7.7 - 64
oz 2ol
HW3 427 7.4 7.7 150 71
s HW9 417 - 75 - 66
o HW3 423 7.2 76 141 61
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=l x93 =N ?_|-II- 7_<|+A—|
ox sy s dee  EZel o 2 g e
(#,¢) (#,%) (#,¢) (cm) (cm)
HW9 421 - 79 - 50
t|_r‘1*
HW3 4.26 77 7.10 147 65
o HW9 417 - 76 - 65
s A Y
HW3 423 7.3 75 147 56
opra HW9 417 - 7.6 - 52
h HW3 423 73 75 133 63
HW9 417 - 6.29 - 67
0[*2l
HW3 423 6.26 7. 144 64
HW9 427 - 77 - 65
g € ol
HW3 5.3 7.3 77 178 91
HW9 421 - 6.30 - 55
e
HW3 4.25 6.27 7. 119 59
H 9. 2025 MECHX|E D425 HHEM
£t x| w=5iny i = O|AH% SR O|&t% “#%I%E | ey
(cm) cm) (cm) (g/100%) (kg/10a)
M*A HW9 13.7 13.3 35 245 219
B 2+ HW9 135 126 34 254 226
23| HW9 139 13.0 34 29.8 209
Bt HW9 134 12.9 3.4 246 194
=4 A HW9 13.8 124 33 242 209
= HW9 136 138 32 27.2 140
o*2l HW9 135 12.5 33 21.0 186
g of* HW9 137 12.8 33 245 190
Hx HW9 12.2 75 2.9 26.3 133
H 10. 20259 MBLHX|E J|MENM
YHI|2(C) UZXA|2Hhrs) LZH(mm)
T = Ly oLy e
Hig Xy my °O- Hig Xy oy °O- Hiy xXH my °O-
— — EHH' — - | By O - EHH| — - | My O - EHH|
SRE2|
- 169 182 187 -18 31233197 313 2810 867 1175 111 756
o (4.20~5.31)
ST gosa)
(6.1~7.15) 250 244 238 12 2997 3385 159.3 1404 181.7 333.7 247.3 -656
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e Ly oL s
Hig xj§ my ©°c¢ Hig xjl§ mEy ©°- Hig x§ Sy
AHAIAHZE
(;’1_'i’°175|) 273 283 252 21 18751782 1431 444 2854 358.8 3238 -38.4
oz
S47]
(816~10.15) 231 234 161 70 2477 3614 242 2229 4118 2563 27.4 3844
SRE| ]
(4.20~537) 157 168 177 -20 3016 3139 329 2687 1505 1151 116 1389
CHOFAHA}
(2?3?3 241 234 231 10 2771 32451782 989 850 2714 260.3-1753
ed o
AHAIARZF
Sacad 205 274 246 19 1787 1571 1593 194 3285 3389 354.1 -256
(7.16~8.15)
S47|
(8.16~10.15) 220 220 149 72 2187 3144 250 1937 5479 1836 284 5195
SR8 ]
(4.20~5.31) 157 167 177 -20 2550 3389 327 2223 1286 1324 108 1178
BT |
(6.1~7.15) 237 228 226 1.1 2606 3348 167.7 929 176.3 4251 216.0 -39.7
3 MAIZET |
S8 260 267 241 19 1912 1927 1469 443 183.2 2185 287.6-104.4
(7.16~8.15)
S47|
(816~10.15) 220 219 153 6.7 234 3583 233 210.7 3353 2558 264 3089

H 1. 20254 Ojs& 22 9 22 MSEY

£t x| w7} i = oEY =37 EAY| 2% ES S
° (#%) (#%) (#%) (cm) (cm)
HW7 423 - 79 - 79
e
HW8 417 75 79 220 123
HW7 427 - 7.1 - 88
g ¢ 2+
HW8 424 7.7 7.1 224 131
HW7 430 - 712 - 79
Al*|
HW8 4.26 79 712 211 121
E 12. 20254 0|SE $AEM
x| woh A = OfAP% ISR O[At% S P ENES
(cm) cm) (cm) (9/100%) (kg/10a)
ki HW7 10.3 10.1 39 241 193
g Z*A HW7 10.7 10.5 40 248 240
Al HW7 10.5 105 39 223 213
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bnlg1036, bnlg1350,
umc1024, umc1130,
umc1295, umc1409,
umc1608, umc1657,
umc2101, umc2135,
umc2275, umc2307,

umc1139,
umc1444,
umc1823,
umc2179,
umc2372

bnlg490, phi193225,

umc1192,
umc1542,
umc1871,
umc2224,

HF22 HF12

2022

50

bnlg1138, bnlg1350,
bnlg1662, bnlg1867,
umc1024, umc1065,
umc1139, umc1197,
umc1315, umc1330,
umc1444, umc1462,
umc1612, umc1657,
umc1949, umc1973,
umc2101, umc2119,
umc2161, umc2179,
umc2275, umc2294,
umc2332, umc2334,
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bnlg1447,

umc1066,
umc1212,
umc1341,
umc1466,
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umc2013,
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bnlg490, phi024, phi116,

umc1130,
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umc1608,
umc1946,
umc207/5,
umc2159,
UMmc2224,
umc2316,
umc2372,

HW10 HW7/

42

bnlg1035, bnlg1036, bnlg1246,
bnlg1662, bnlgb19, phi116, phi193225,
phi374118, phi96100, umc1065, umc1130,
umc1134, umc1192, umc1303, umc1316,

umc1339, umc1346,
umc1528, umc1542,
umc1785, umc1823,
umc1949, umc1959,
umc2101, umc2119,
umc2224, umc2275,

umc1401,
umc1608,
umc1844,
umc2013,
umc2135,
umc2329,

umc2396, umc2398

bnlg1621,

umc1462,
umc1716,
umc1934,
umc2022,
umc2217,
umc2372,
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HW19

HW18

umc2185, umc2217, umc2224, umc2396,
bnlg1138, umc1823, umc1934, umc1946,
bnlg1035, phi374118, umc1844, umc1973
umc1303, umc1871, phi048, umc1822,
bnlg1867, umc1063, bnlg1759, phi328175,
umc1134, umc1339, umc1409, umc2160

2023 e

DHF3

HF9

23

umc1118, umc2185, umc2217, umc2396,
bnlg1138, umc1024, umc1542, umc1946,
phi193225, umc2275, umc2135, bnlg1867
umc1063, umc1015, umc1066, umc1134,
umc1632 ,umc1671 ,umc2160, umc2332
,bnlg1375, umc2343, umc1645
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o
i

GP7

GP2

18

bnlg1138, phi96100, phi193225, phi374118,
umc1844, umc1973 umc2275, umc2135,
umc1063, umc1858, umc1893, umc2343,
umc2398, bnlg1450,umc13880, umc1576,
umc1785, umc2043

HA10

HA9

51

umc2217, umc2224, umc2396, umc1024,
umc1227, umc1525, umc1542, umc1946,
phi193225, umc1528, umc1608, umc1659,
umc1949, umc1973, umc2101, umc1043,
umc1051, umc1303, umc1346, umc1466,
umc2365, umc1098, umc2161, umc1823,
umc2141, umc2311, umc2334, bnlg339,
phi328175, umc1066, umc1068, umc1134,
umc2160, bnlg1176, bnlg1782, umc1130,
umc1316, umc1360, umc1959, umc2075,
bnlg1375, bnlg1525, umc1366, umc1420,
umc1893, umc2099, umc2398, bnlg1079,
umc1827, umc1962, umc2043

2024

Ottt

16CLP39

HW12

52

umc1862, umc1906, umc2217, umc2224,
umc2240, phi96100, umc1024, umc1227,
umc1525, umc1946, bnlg1035, umc1949,
umc1973, umc2101, bnlg490, umc1043,
umc1303, umc1466, umc1612, umc1716,
phi048, umc1212, umc2022, umc2161,
umc2301, bnlg1867, umc1462, umc1823,
umc1887, umc2334, bnlg339, phi116,
phi328175, umc1066, umc1068, umc1339,
umc1401, umc1409, umc2160, umc1130,
umc1627, umc1959, umc207/5, umc2356,
bnlg1525, umc1366, umc2099, umc2540,
umc1246, umc1576, umc1827, umc2043

6. 4407

425



nE
=]
M

Uk Mt

o
obt

22 g2 4
A8 A8

T

umc1906, umc2217, umc2396, bnlg1621,
bnlg1887, umc1024, umc1227, umc1946,
umc1949, umc1973, umc2101, bnlg490,
umc1043, umc1051, umc1346, phi048,
umc1212, umc2022, umc2161, umc2301,
bnlg1521, bnlg1867, umc1462, umc2141,
umc2309, umc2311, umc2313, phi328175,
umc1066, umc1068, umc1134, umc1401,
umc1409, umc1130, umc1913, umc2075,
umc2356, umc1366, umc1893, umc2099,
umc2398, umc2540, bnlg1526, umc1827,
umc1962, umc2043

bnlg1017, bnlg1035, bnlg1176, bnig1178,
bnlg1523, bnlg1537, bnlg1810, bnlg490,
bnlg572, phi037, phi072, phi075, phi083,
phi328175, umc1002, umc1063, umc1118,
umc1130, umc1227, umc1315, umc1339,

16CLP39 17CS8067 43 umc1542, umc1576, umc1661, umc17/24,
umc1773, umc1805, umc1822, umc1871,
umc1949, umc1950, umc2006, umc2009,
umc2013, umc2016, umc2043, umc2135,
umc2180, umc2182, umc2224, umc2255,
umc2320, umc2332

2025 bnlg1017, bnlg1035, bnig1036, bnig1178,
bnlg1375, bnlg1526, bnlg1606, bnlg1651,
bnlg1712, bnlg1716, bnlg1810, bnlg2160,
bnlg572, phi021, phi036, phi072, phi072,
phi328175, umc1054, umc1078, umc1113,

= umc1118, umc1130, umc1227, umc1314,
M4z HA7 HAS 49 umc1417, umc1542, umc1576, umc1704,
umc1724, umc1773, umc1805, umc1822,

umc1918, umc2006, umc2009, umc2013,

umc2016, umc2043, umc2135, umc2161,

umc2180, umc2182, umc2241, umc2255,

umc2275, umc2332, umc2349, umc2362

2024 CE3= HF20 HF12 46

12
3

(AE 3) MBS /2= IS CHXIE IEA|0l M2 4SH|2(24)

20249 ABE B/FE ASL 3G GAEE FE AR 0] B2 B8 vwatdeh. B/5E FA

W, 22 59 F, 89 Fof WFFAG. U AoMIE B/RE 54 T4 B2 179 62
BE 287)E 72 59 F MEAE 78 29, 89 F wEelA 7Y 4U2 FATED Hrh 29 Hol7h
sk AN 348 BE Bio] 2871 7Y 192 Uehgor, JUAolls B 54 354
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69 289, 5% F U2 69 302, 89 F UEL 79 192 Uehdth 349 B BES 54 0 5Uo4
8Y ¥ WEoIle ] = AolE Holx] YA HHHo 44 93 5UolA 82e] AAE £
22 TESE o] $L A0 AR HkE 14). n2o] JASHHE YR IME ojte
14.4~14.2emE 53G0I, MYFE 26.25~273¢2 HI5T F%S Tk 1)
B 14, AE Ry 2 AKX G2 48 4z
e gsy  2/FE md Bl &Ml A% AD
mEA (@Y @Y (EY  m ()
02 HW9 = A 4723 - 7.4 - 78
o9z F&2 HW3 S Al 423 7.1 - 156 -
5Y 2 4.28 7. - 154
8Y = 5.1 7.1 - 149 -
02 HW9 = A 4723 - 7.4 - 78
53 2= HW3 S Al 4.23 7.1 - 156 -
5Y 2 4.28 7. - 154 -
8Y = 5.1 7.1 - 149 -
02 HW9 = Al 423 - 7.2 - 57
- F&2 HW3 S Al 423 6.28 - 120 -
5Y 2 4.28 6.30 - 137 -
8Y = 5.1 7.1 - 142 -
B 15, AT Xolg 22 AKX B2 2EHWS) 48 B2
qe  E/RE TR OMT MUY ONE 4EWs EUEL OMRIEE W3
TEAPL gy (m) o fem)  (cm) (%) (&) (9/%) (¢)
= A 422 14.4 13.0 35 12 23 04.6 26.4
HE Y = 4.27 14.4 132 35 11 26 70.2 273
8Yd = 4.30 142 134 3.6 12 27 70.7 26.2
5 Al 423 8.8 8.0 2.3 12 23 60.8 253
g4 Y F 4.28 8.8 8.0 2.1 12 23 50.8 232
8y = 5.1 8.2 7.3 2.2 12 23 498 231
s A 423 7.6 Al 2.0 11 22 57.2 279
k= Y = 4.28 8.8 8.0 2.2 11 23 53.7 29.6
8 = 5.1 8.2 7.6 2.1 10 22 54.2 28.7




(A3 4) METK S47| T2IME s FA7| 2Y(25)

202549 AFHA 547 1220 It Y] FHARL B 59 Aol AR 27 62 Ao
HAsHe 2L BlE St 59 Aol AAR AGTFINE BE 2ALL 79 7Y, B2 2371 79
4z Ehzo, 68 el 4T NBToldE 2 nde 78 249, 22 Fele 7H 1902
ek g Ajo] T2 £8/2AP1E Rk UERITHE 16). HA/0) BE SuHe 59 4 HA)E

AS vt

220kg/10a, 68 <= F47]= 115kg/10a= 68 <=0l HA-E A2 7o) A —r%ol gojxl=
HHHE 17). A4S 68 <ol sl W B2 24|19 7 28718 7Y Fdkeor &5 3%,
20254 7132A0NAE 2318 Bat7leo] EA YERHTHE 18). J_iioﬂ o3 383 $4o] Qtele= &
Hol o] A yehgt 2= g E7HE EEe vl 5He W 35ColA L2Alde &9
HojHtH ™ 3). A47I= TPEH= 59 o] At Je= JZ_/\}E]%EP.

E 16. AD|of| ME ZE2/RE 4| 54

X{AlQ] £27| =\l I} AhA7 AATS
x E. —l?— E o= =23 = - O =T ST L=
e 7= A%8 g9 @y @y (@ (cm) (%)
2H3Y 2E  HWI 57 - 7.7 - 64 42
G2 d) B2 HW3 510 7.4 77 150 71 -
cal = 2E  HWI 6.10 - 7.24 - 68 42
= mE {3 6.15 7.19 7.21 167 86 -
B 17. BAl0| M2 BRMHWI) 2% 54
(2] 0JAf% 2% 0jA{Z #2ls 343
(cm) (cm) (cm) (9) (kg/10a)
TS5 A 135 126 34 254 226
62 = 13.3 10.8 32 302 115
E 18. ™Aof E BE £87| 2% H|uw
A 2 £20| BE H12/12(0)
78 4U~79 18Y 311

78 19-8% 2%
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|4’—‘1 Ql

(A3 1) H25 MBTRE 4] DUE(22~'25)
oS4 BES NGNS A9 LU 23 AEUAE RE HEAVE UFE 42 19D
42 279, 54 44 23%1011 A 59 29, 9L 49 219004 59 3UAjolo] 5L St e
ARA AN YA O HAEILS
. 52 Fgelolel BAOAE A Sd B B 3] 24/28 A7l 71, %9, 28 5ol
Uehgor olo] m2 RO 447 AFWANAE B4 200ke/10a0] FLHAS

(Mg 2) NEZ SREE 2EE 2K W (22~ 25)

7t A7ae)A A AL 11550 gl <=0H§ SR ZefolsiZ ATSIeed, 2 F5 1851
5259 Py vhAS AESS

U B4 2ES o] Sla) 48 3 52

[e]
718 574 ¢ES 59 & 9

A dACA A SSR Zeto]mE o] gsto] g A
o]

(NE 3) MZE2 T/HE HE SR TIEA|7|0 2 AMSH D(24)

7k AFE vl2e RS BE AES mSA7O] gt B2 B4, 59, 8% AF ShiE W Asdl=
Zo]7} QIYREE et A 0 7 £AL 517] A= 5~8U 9 AAE Tl BES uEst= Ao AYs)
o

(A" 4) MBEHX| S47| 123|ME QI3 HA7| 1H(25)
7k 27] 3 98 69 ol FAsAE W e BYGYE Ao =4 UEhds
U 69 A% HAA RE 2579 BE £871E 7Y 6}-@011*1 8% B9
o 20259 64 A HAA FE 287191 79 Bl
o] HojRe

ﬂl‘;
N

o
ﬂ11_4
E
(0/e]
e
.
o
.l
|-o
_l
=2
o, F
A e

7120] 34.4CE E7I%

5 olgEs
S7HEAZE(KOSIS). 2025. A AlFaHE w2,
52UEY. 2012, 5IFNE ATRARAIE A5H. H2UEA.
Dellaporta SL, Wood J, Hicks JB. 1983. A simple and rap1d ethod for plant DNA preparation.
Version II. Plant Mol. Biol. Rep. 1: 19-21



R (21K Yot A=
. k) S Y 28 SAES(167E)
2022(1F2})
=4 = HaZAF 204
k= = MY 25 SAES(15858)
2023(2'8t) SElEr= & ZALE A SSR O A 27
su St BEEI} 20f
= = Y 25 SAES(168E)
2024(3'42H g =5 HEHA| 74 AYHLY 44
4= = HaZAF 204
= = Y 25 SAES(1815)
2025(4'42H g = HEHA| 7+ SHAYHEE 1A
&g o HaZ3A 23L& 64
oiz T 24kt 3uAt 4%} A
(2022) (2023) (2024) (2025)
SoxE SE | oY | 8§ | 4% | 23 | 48 | =E | 4% | =E | 4¥
Z£9 3 2 3 2
E3
=
Zxpa 1 ] 1 ] 1 ] 1 ] 4 4
SOTHE | (1558) | (1678) | (1555) | (158E) | (155E) | (168E) | (1558) | (181) | (620E) | (674E)
=4 1 1 1 6 9
7] 4 1 1 1 5
A 1 2 4 4 1 6 2 8 8 20
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