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ABSTRACT

This study was conducted to improve popping rate and develop post—harvest management

techniques using Korean popcorn varieties from 2017 to 2020. Microwave oven cooking conditions

using Korean popcorn were excellent in popping volume and quality when cooking for 2 minutes

and 30 seconds at 700W. Aluminum coating material was outstanding for popping volume during

storage by packaging material for commercialization of raw material popcorn. The optimal harvest

time for improving popping volume was 60~70 days after silking date representing high popping rate

in four varieties. In the suitable planting density test for enhancing popping volume, yield was high

in 70X 25cm trials and the 4 mesh ratio was not different from that of the wide planting. Yield and

popping volume of popcorn planted in mid—May was higher than that of sowing in mid-June in the

experiment of optimal planting date to produce high—quality grains. The proper planting date for

domestic breeding popcorn varieties was in mid-May. Yield of organic popcorn was higher in

organic additional fertilizer trials as in conventional cultivation in the organic fertilizer application

rate experiment. In the storage temperature and method experiment after harvesting grains, stable

moisture retention and popping volume were maintained in plastic packaging below 15C. Two types

of SNP and SSR primers were selected respectively for the development of molecular markers to

identify domestic and import varieties. Standard of separator for improve grain uniformity was

appropriate at Smm. Changes in food quality of grains and popcorn during the storage below 15C

showed less change in nutrient composition compared to room temperature. Rehydration conditions

for reuse of over—dried grains were set as the popping volume was recovered when immersed in a 30C

constant temperature water bath for 30 minutes.
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DRKELE:
&4 (Zea mays L) Al 3t AFaE F shuE Aol ule Eof 7hE&, AFRE, 3YE
4 vlol e YA F &=7t ettt 53] FEE55(Zea mays everta L) ol El7t =9 QY
AE ApoloflA] A& 9 7ha] g o AEatA gTh(Y &}
Aiolw, w2 = ol g 29 Aol df o8 ARl Qlal, AR 2lsdlite
FEo] ookl BarEo] th(Yu et al. 2010). FUHEA FEGFY IR 242 =AY 248~
2.62%, WA FrFE 9.68~11.75%, AR FE 42.14~46.14%%= A= At} (Park et al.
oAl avlEE St FE44E AYstile dEE = oA =4 g& 3
T S AP 20156 7o 2 BARE A0S HH 360009 o], Azt IvE A=
7b A EY o] F F3pt FEol 90%E AARJTHFACT 2016). HE&44+ =04 18009 &
HHEE At Heled, 191289+ 7,700ha7t Aul = ¢l ch(Eldredge & Tomas 1959). &9 #&
S WEE Japaness Hulless Ao = fefigh A2 A Clat C69) TughEo = 19349 74
%l Minhybrid2500] 91 tH(Eldredge & Lyerly 1943). =tWjoll A= Park et al.(1971)°] A= AuiE &
FE FAste] AFst sto] 2T AFctH o, H 5(1978)2 A=rollA =33 94870¢] A
ol digt 8 FeHA SEAS A 1 5 AAY 12%0140] HESFFAL, do] &
o]§Ado] Wt Hustoth oA Xz FE wHE &g 52 FAUL 15 (Park et al.
A83tE A okl SepdtadAs 199795 FESes FENTE
e ol AFSAEE XSt 92 7)o e LEFE(E, 2013),
A 5, 2017), 2F235(3 5, 2018), 7IRHHE(FH 5, 2020) AFFS Lt dA &
Az ool wheh ynjgat wAger LR 4= glon,

o & 4k

TUSAETS HHIE BYLR FHAAE 5 At UL TR HdEHE G5 Fdo] +43t
H, AR E dAsto] Tt Aol Adust=r vle, sul At dEa2 AqfRE FAEI 9
I Aisrhuiet A Aol EESHE O QA ¢hob U9 Fd ol

kA, siel A4 F59 fFEEAdstet aH £e fside AR EE AT A
ME 2 5 Hrle NEste] A4t daid ot e F4e o Iulie AEst
= 2HF5Y F83 FHATL THEAAS A AZAEA A4S S T FEST

& o] g3te] M 1A &

FEs st ssk 700W &9 AR AAE o]&sto], dauaiE 11%0ls), 1%,
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H 3. MXRHQIX| R2|AIZHE EUE (21 %)
Zt
= b 22 2=30= 32 330X
£
700W 55.6¢ 77.5b 87.5a 93.8a
22 2830x 32 3230x
a1 RENHE B3E E2

A& 2) 23A ] G& FHE&E 7%

SEHEY AP G5 A S Y8 A7HA9 2ZAE ol &kl SAAURE AW Aol B
dolun spusel HRNS ot BERAL WRLEE 284130, ArEs
65.8+13.1%5 FAISHATHGE 4). 24 ©7b= HAEHE 909/4, PEHIE 80¥/%, PE+4Fvl&
Ay 859/, EekAY &7 4509/ vld A @7 A EEkd 5). A7 2
Hot= 449 2R dAS pEo 2 fAVE HAlew BHat 11%S FAS & oA AFE7= 47
A B AP AT 6). EAAE AL 45 BE o]} wol X kAT WEu o] o
B A O WOl ATHAE 7). WelA] B TR 4% BE S A0 UehgAn Ak
Qe Teistel Betay §7]ucke U} ol ol £ Aom o,

H 4 NE7|Zt & BaEA 25 Y 55 (MEEA: Al &42)
=
T 2
58 62 74 8el ogl 108 g
2 =(1) 23.7 23.3 24.2 24.2 21.8 21.0 22.8+1.3
AHEE (%) 515 59.5 83.4 79.3 67.0 54.3 65.8+13.1
H 5 o= o ol8st ZHM E4 E It
e SN = £ 4 T 7HE)
AgHd PE+UAEF R+ o)A ¥ 90 /%
PERIE PolyEthylene 80/
PE+¥Fu]& PE+YRUEEYd IY 859/%
ZotAE 87 PolyPropylene 4509/%F
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H 6, ZYMEE MY/ & €59 22 (EH1: %)

ZRF X MZE7|1ZHY)
25 =Y Amata -
TEEE 30 60 90 120 150 o
e 11.0 11.0 11.5 11.8 11.2 114 114+03
o= PE ©d 11.0 11.3 11.4 11.1 11.1 1.7 11.3%03
o PE+UF0]5 11.0 11.4 11.4 11.1 11.9 11.5  11.4%03
EetrE 8 11.0 11.2 11.4 11.2 10.9 1.5 11.2+0.2
Haud 10.8 10.8 11.4 11.5 11.3 109  11.2+03
- PE Hld 10.8 11.8 11.7 11.4 12.0 122 11.8+03
PE+UF 0] 10.8 11.6 11.7 11.4 12.0 122 11.8+0.3
Eet2E87| 10.8 11.7 11.8 11.4 12.0 12.2 11.8+0.3
7. ZYMEE MEV(Z 5 L= HAURD (2l /)
=3 =3 :’Li%l 30 60 9517&7'1:(;;) 150 o
Haud 30.7 29.3 30.0 30.7 30.0 287  29.9+0.8
o=t PE B 30.7 30.3 31.0 30.3 30.7 303 30.6+0.3
T PE+UFu]H 30.7 31.0 30.7 31.0 30.3 31,0 30.8+0.3
EetiE g7 30.7 30.7 30.7 31.3 30.7 313 30.9+0.3
s 32.7 34.0 34.0 34.0 34.0 340  33.8%+05
—_— PE H|d 32.7 33.3 34.0 33.7 33.3 333 33.4%04
PE+UFu]H 32.7 33.7 33.7 34.0 33.2 337 335405
EetrE 8] 32.7 33.7 333 33.3 33.0 337 33.5+04

(Ad 3) AAFNFES A AF s3] 44 H A= 79

& A= 201897H 201997HA] 297t A= SeedTa AdERAM LEHE, ARE, L&
25, 71} T2 ol8sk HAAFHAY] dHe A8 AU HF2 4deke, AL e
60x30cm= Aujsteh. A A7l d8& o AL 7€ R 40,50,60,70 4A = 4
ot} ARSI 4552 TH13U00AM TE16Y Afolol SARE stRle, o& 7IE2 = 40Y, 50
d, 604, 70¢ Fofl 28 sH3th 4559 ASSAAS B S Aol Bien, sl s
RS, LEHE, L8238 ol 8). FEAVIE oAEAHLRE FEATL RojdeE o
Aol dolel 2R ordlew, MYTH AR solve ¥ EAHE 9). A7y
7t % FEATE LEEETS A F 708, AEES 60, 2w28 e 704, 7IHEES 602
ol FAdFu7t 9-psto] ARt A7|2 doEh eEAIZE G dNPYE Blaloh e 2
4090 A= o] 31%por woten| $2d 7090= 17%7H4] £t & 5 YRHgE9]
FFE A ZodeE sojue 4TS HATHE 10)
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- 5y EAY EAYR Zhg a3 ==
= (2.9) (2.) ( (cm) (cm) (1-9)
oEgE 4.5 7.16 81 234 125 1
A 4.25 7.13 78 231 148 1
98235 425 7.16 81 249 149 1
7|3 4.25 7.15 80 233 131 1
9. £3A7|E OJAEN U HZED
- SE oMy AYY  #wZ  HARD HAS 4B
- () (cm) (cm) (9) (cr*/g) (%) (%)
40 182+1.1  157+15 16.0 298+02c  982+0.1 116
50 173409  14.8+1.3 16.2 328+0.1b  97.7+0.1 122
ogg=
60 162+1.0  13.7+12 16.7 334+0.0b  982+0.1 119
70 159412  13.0+2.1 16.8 348+0.0a  982+0.1 116
40 171412  148+16 14.7 28.6+0.0c  98.9+0.1 126
i 50 16.0+09  139+1.1 147 326+0.1b  989+00 122
- 60 163+1.0  144+1.1 14.8 352+0.1a  98.0+0.1 116
70 154411  13.6+13 14.9 358+0.1a  983+0.1 117
40 17.7+1.0  16.1+1.4 15.0 304+0.1c  98.9+0.1 116
] 50 171407 15.6+1.0 15.6 339+0.1b  988+0.1 116
LFEIT
60 17.1405  15.8+0.8 15.6 343+0.1b  984+0.1 119
70 16.6+08  155+1.1 15.5 350+0.1a  985+0.1 116
40 19.8406  17.9+0.8 16.1 343+0.1b  986+0.1 118
- 50 19.4+0.6  17.8+0.9 16.2 33.0+0.1c  96.6+0.8 124
N
60 182407  16.7+0.8 15.7 359+0.1a  98.7+0.1 118
70 18.1+0.8  16.6+1.0 15.6 36.1+0.1a  98.7+0.0 115
H 10, £EAI7|Y &3 AUt E
T 2t gd=(9/1009)
(9 P Chit x| =X|g E T B Ethste
40 3137404  7.53+01 210402  223+0.1 140401  5537+05
oo 50 2511403  9.03+0.0  198+02  201+0.1  127+02  60.61+0.5
TET 60 1849402 9.86+0.1 239401 210401 122401  6594%0.5
70 1726402  1046+0.1  3.45+0.1  2.80+0.1 = 137400  64.67+0.1
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T 2etd&(g/1009)
(&) 8 Che ) K zHR 3 Bl 3E

40 32772£1.0  8.10%£0.3 1.82+0.1 2.25+0.1 0.85+0.4  54.25+14

50 29.54£0.8  8.85%0.3 2.60£0.2 2.87£0.5 0.65+0.4  55.48%0.5

A
60 2536+0.1  9.51+0.1 2.52+1.4 2.38%0.1 0.61+0.0  59.63+1.3
70 16.36£0.0 10.28£0.1  3.38%+0.1 2.80x0.2 1.37+0.0  65.81+0.3
40 32.59£0.2  8.29%0.1 1.62+0.1 2.07+0.1 1.03+0.1  53.76+1.0

oz 50 28.81£0.2  8.91%0.2 2.29£0.1 1.86+0.2 1.44+0.0  56.69+£0.1
60 22.60£0.1  9.78+0.1 1.27£0.9 1.98+0.1 0.87+£0.1  63.52+0.8
70 17.61£0.1 10.58x£0.0  3.18+0.1 2.94+0.4 1.61+0.2  64.06+0.3
40 29.89+0.3  8.95+0.1 1.43+0.3 2.27x0.2 0.97+0.0  56.49+0.3

S 50 2534£0.1  9.68%0.0 1.82+0.3 2.13+0.2 0.65+0.1  60.38+0.5

60 11.86+0.1  9.36+0.1 2.45%0.2 2.45%0.2 1.00£0.0  72.81+0.3

70 15.20+£0.3  10.64£0.1  3.27+0.4 3.27+0.4 1.37+£0.1  66.19+0.7

Az 1S Y8 Addzx, E54
Ho| 2 2po|§ Bt LEEE, A H
o 510 Aggsion, dFURE A HH%

LR FAR97E =4 YEYTHGE 11, 3F 12, F 13, & 14).

FHJ PN
o
r:lm
¥01
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U
e
HJ
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ne
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r_\.i
H:
o
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o
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H 11, QREE $3A/E HEYH G2 04 U HARD SN

AL X
an  UZ n AV N MEs syRm Ags 4e
1 B = TR (F - e S ) (ar'/) (%) (%)

40C 2,622 1,844 1,568 72 16.6 23.2+0.2b 97.1+£0.1 12.2

g4F 50T 2,644 1,824 1,527 33 16.8 15.2£0.3d 90.4+0.7 121

404 60T 2,348 1,621 1,366 22 16.1 17.8£0.1c 94.0£0.2 115
il 2,329 1,634 1,376 264 16.0 29.8+0.2a 98.2+£0.1 11.6

40C 2,082 1,633 1,385 45 16.5 30.2+0.3b 98.2+0.0 121

502 g% 50C 2,173 1,652 1,406 27 16.3 30.4+0.1b 98.2+0.1 114
60C 2,219 1,684 1,435 21 16.4 27.8x0.1¢c 98.4x£0.1 109

sl 2,135 1,677 1,362 260 16.2 32.8%0.1a 97.7£0.1 12.2

40C 1,832 1,538 1,217 22 16.9 33.4£0.0a 98.7£0.1 121

602! g% 50C 1,855 1.602 1.360 14 16.2 33.3%£0.1a 98.8+£0.0 11.6

60C 1,851 1,535 1,309 12 15.9 31.2+0.1b 98.7£0.1 11.2

il 1,805 1,559 1,287 159 16.7 33.4%0.0a 98.2£0.1 11.9
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I IF AN zuz TF wazs  mamm omus 4w
= Hhe HAzxx™ #Hzs (9 (hr“) (9) (er'/g) (%) (%)
40C 1,784 1,678 1,415 8 16.6 33.2+0.0b 98.2+0.1 12.0
702 aF 50C 1,747 1,620 1,384 7 16.6 32.7+0.1b 98.2+£0.1 11.9
60Cc 1,691 1,547 1,332 7 16.2 31.9+0.1c 98.2+£0.1 11.7
Akl 1,675 1,554 1,351 116 16.8 34.840.0a 98.2+£0.1 11.6

B2, KEE 4HAIE AZUY G2 014 U HURD S
oz W20 zus 9T waz  =usm sus e
2 Gw axm az= (@ e @ jmmﬁ il
40C 2,630 1,792 1,432 67 14.9 26.8+0.1b  98.8+0.1 121
4091 a4F 50T 2,401 1,610 1,302 44 14.2 22.1+0.1c 99.3+£0.1 11.0
60C 2,374 1,638 1,315 24 14.3 129+0.2d  88.3+0.5 11.8
A 2,438 1,694 1,364 216 14.7 28.6+0.0a  989+0.1 12.7
40C 2,384 1,756 1,437 33 14.7 341+0.1a  985£0.1 11.6
509 a4F 50T 2,323 1,721 1,404 28 14.8 28.7+0.1c 99.1£0.0 124
60C 2,428 1,778 1,349 22 14.6 289402¢c 99.1£0.1 120
A 2,187 1,629 1,324 268 14.7 32.6%0.1b 98.9+0.0 122
40T 2,249 1,699 1,380 20 14.6 359+0.1a 98.2x0.1 10.9
602 g% 50C 2,267 1,703 1,393 28 14.9 34.8+0.2b 98.3+0.0 109
60C 2,221 1,660 1,366 21 14.6 33.6+0.1c  989+0.1 109
2+ 2,206 1,679 1,373 166 14.8 35.2+0.1ab  98.0£0.1 11.6
40T 1,727 1,562 1,266 10 15.0 342+0.1b 98.5+£0.1 12.0
709 g% 50C 1,847 1,640 1,335 8 14.6 34.3+0.1b 979401 11.8
60C 1,965 1,745 1,437 7 14.9 33.4+0.1c 98.7£0.0 114
A 1,884 1,689 1,379 167 14.9 35.840.1a 98.3+0.1 11.7

E 13, 9525 +2A7|E X0l B2 04 Y HARD 54
ae oz B sux TE was susn sus am
oY aAxm 7Axs (9) (hr“) (9) (/) (%) (%)
40T 2,544 1,750 1,446 124 14.8 24.3%0.1b 98.5+0.1 12.4
402 50Cc 2,397 1,618 1,333 43 14.5 19.1£0.1¢ 97.2%0.1 11.7
60C 2,550 1,747 1,427 23 14.5 15.0£0.1d 94.9%0.2 11.8
Pl 2,539 1,741 1,439 267 15.0 30.4£0.1a 98.9£0.1 11.6

Jlo
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0[4t&(g) ax

U= EINES W2ls el glzg 28
TE g Azt : -
4 Azx™  Hxszm (9) (9) (cr/9) (%) (%)

(hr)

40T 2435 1,814 1,490 39 15.7 33.4%0.1a 98.5+0.1 118

gF 50T 2478 1,786 1,428 25 15.2 29.2£0.1b 99.1£0.1  10.7

0% 60C 2,437 1,753 1,453 24 16.2 28.2+0.1c 99.3+£0.1  10.6
il 2,387 1,789 1,496 264 15.6 33.9£0.1a 98.8+0.1 11.6

40C 2,158 1,809 1,488 26 15.3 34.7£0.1a 98.5+£0.1 119

602! gF 50T 2,145 1,778 1,484 17 15.4 34.4+0.1a 99.0+£0.0 11.6
60C 2,264 1,852 1,544 12 15.3 33.3+0.1b 98.9+0.1 113

sl 2,241 1,911 1,577 91 15.6 34.3£0.1a 98.4+0.1 119

40c 2,029 1,892 1,545 10 15.8 32.4+0.1b 98.5+£0.1 122

702 gF 50T 2,075 1,889 1,556 5 15.5 33.0£0.1b 98.5+£0.1 121

60C 2,032 1,843 1,532 4 15.5 32.7£0.1b 98.8+0.1 12.1

A 2,006 1,823 1,508 116 15.5 35.0£0.1a 985+0.1 11.6

H 4, 7REE A2AD|E AXYH0 02 oM U Hys S
Ab= AR
ae  AE O zuz T8 wws muwn sas 4w
® o oww azm oazs @ 2 @ (@i (%) (%)
g oyxm AxE (9 9 or/g

(hr)

40T 2,576 1,829 1,561 92 16.0 30.0+0.2 98.7£0.1b 12,5

gF 50T 2,563 1,794 1,524 41 16.1 24.2+10.1 98.7£0.1c 11.8

404 60C 2,570 1,774 1,505 26 15.7 21.2+0.2 98.3+£0.1d 11.8
sl 2,644 1,899 1,606 267 16.1 34.3%£0.1 98.6%0.1a 11.8

40T 2,375 1,825 1,546 31 16.2 33.7£0.1 98.7+0.1a 11.9

500 gF 50T 2,430 1,783 1,519 25 15.8 33.4+0.0 98.9+0.1ab  10.6
60C 2,445 1,813 1,541 24 15.8 33.2£0.0 99.1£0.0ab  11.2

sl 2,425 1,854 1,576 236 16.2 33.0£0.1 98.3+0.1b 12.4

40C 2,033 1,755 1,459 23 15.7 35.9+0.1 98.6x0.1a 11.8

602! ¥ 50T 2,033 1,716 1,457 17 15.5 35.3£0.1 98.8+0.0a 11.3
60Cc 2,033 1,719 1,479 12 15.3 33.3£0.1 98.9+0.1b 11.1

A 2,026 1,763 1,495 159 15.7 35.9£0.1 98.7+0.1a 11.9

40c 2,000 1,875 1,582 10 16.3 33.4£0.0 98.9+0.1b 12.5

702! ¥ 50T 1,810 1,708 1,417 5 153 34.0+0.1 99.1£0.1b 12.1

60c 1,918 1,801 1,530 4 15.6 32.1£0.3 99.1+0.1c 12.1

A 1,874 1,748 1,493 116 15.6 36.1£0.1 98.7£0.0a 11.5
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(WE o) HAR P AT 4% AUE 44

2 A= 202090 BYE SeedAqa APEGA LEFE, AFE FTE ol &sto st
Aok wEe 4935k, AAUEE 70%25, 70%30, 70%35cm 3AH B2 AujstAct, AU YL
E4% BY AAUET L8 o] FOE AL BYom, fun WA Vet 15).
A S 207] SJaiAE AN UES Foli Ao] YArIE Folt Ao puE A4 UE
FRe] EHL FRARE] 7]F20] Hi 4u4] ol4pe] Ml Eol Mt AN UL B2 FfoE HolA &
orokout Mgl Z2 70x25cme o 14.8g, 70x30 15.9g, 70X 35cm 16.5¢0-2 WE} W& 7
UEFHTHER 16). ThebA] 4H4] o] AFe] vj&of zto]7h glo] AAdE o17] s+ AAUEE =7
3t o] sttt
B 15, MAUEE MSEN

= = AU Zhat =ESn] oAb EINES |4

= e (cm) (cm) (cm) (cm) (kg/10a) (%)

70%25(5,7005%/10a) 221 120 17.5 415 100

S EHE 70x30(4,7005%/10a) 214 114 17.5 357 86

70%35(4,0005%/10a) 218 117 17.4 314 76

70%25(5,7005/10a) 225 125 17.7 507 100

AH= 70%30(4,7005%/10a) 226 124 17.7 426 84

70%35(4,0005%/10a) 214 116 17.7 358 71

H 16, ALz omEM gl s

- AU 1002 S A4 am4 o5t 44| HE EZEI
= e (cm) (9) (g/20F)  (g/20%F) (%) (crt/g)
70%25(5,7005/10a) 14.8 1,355.0 25.0 98.2 304

S RES 70%30(4,7005/10a) 15.9 1,424.0 18.0 98.7 31.1

70%35(4,0005%/10a) 16.5 1,470.0 17.7 98.8 31.6

70%25(5,7005%/10a) 14.3 1,614.3 76.7 95.5 33.0

2B 70%30(4,7005/10a) 14.4 1652.7 65.0 96.2 33.1

70%35(4,0005/10a) 15.3 1657.3 46.0 97.3 33.2

A9 5) 1EA 4 YA Y3 HA wFr] 7+

2 A= 202090 BYE SaedAqa APEGA LEFE, AFE FTE ol §sto st
Ak FE2 4435, 5¥€F, 693 34T E A AN EEE T70x25cm=E Ajujstact 271 Ay
SEAL BF7E 6 T st9E 1§ SALSE Fote AFS BYoy, T4 296kg/10a=
A UESTHE 17). oA 227t 2245 SAMY 7 Wt oy T} ojAb o= FojEo] 2t
Aoz ke W ettt A4 557 55 IEeks Aol Aol = et &



A4S AvRE 59 Fe TEo] WEFo] 177508 A YER 4v14] ola} v EE wop Fhs
B30l /1% 58 ool BEE Aol ART AL ARAUGL 1)

— oE7| SAdse  ZbE Ee olAtZo| ZHEFZO| oME BHE X
= (2e) (¢ (cm) (cm) (cm) (cm) (cm)  (kg/10a) (%)
4. 23 83 219 122 17.2 16.8 32 414 100
SEFE 52 64 221 121 16.9 16.3 32 434 105
6. 22 61 170 89 15.1 13.5 2.9 296 71
4. 23 77 214 119 17.4 17.1 3.4 490 100
AHE 5.22 60 222 124 17.3 16.2 34 492 100
6. 22 59 184 96 15.3 15.0 3.2 391 80
H 18, ME7|E LXZEH
S 0H5 7| 10025 A4 4] AW4 0|3t 4m4 HE  HZ=RD
= © (8.9) (9) (9/20%) (9/20%) (%) (cr'/g)
4. 23 15.9 1,360.3 20.0 98.6 29.8
SEHE 5.22 17.7 1,441.7 9.0 99.4 31.6
6. 22 15.0 970.0 14.0 98.6 283
4. 23 15.3 1,565.3 68.0 95.8 32.1
Alg 5.22 14.7 1,569.3 64.7 96.0 34.4
6. 22 13.1 1,249.0 56.7 95.7 34.7

(N 6) #715HE A4S AT &

2 ATE 200080 HUE S55ATE AYEGIN LBHE, ABE F
gtk 9718 HEE RRHE) EdE 712
& EU3 d2ge o Al

z%/\]tl]alq u] o2

st
%1
N o
N,
X
jns}
fu
lo
o
:
)i
o
=2
ol
y
i)
B~
X,
o
ot
o
o
RN
o
H

X,

0%

A A= pH7} 3l
3l F71EHE AR Aot #2714 HE A 2%£+4 7% 50/500_% 7]u
2 UHFE o] fFo] wotoy AHEL 7] 100%2 F= Aol #A yehgon,
Ao QBT AL 4u 4] v]Eo] 98~99%. AFEL 93~96% = H|SSHA| LERGTHE 2
wtebA]l 714 H & AJH]A] 71H] 9} 2H 2 WA AJH[SHE Ao] £EAE =Y 4 e Al
2 ddE

N

—1111 jg‘ F{H‘. —{ol’ :10
o & Jn = g

[o]
=z ST

o
E o
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T-N P20s K20 CaO MgO NaCl
A=
(%)
718 = 12.2 0.8 1.4 0.9 0.5 3.3
H 20, QR WE AYEY AEH -3 EY B4
2a pH EC OM  Av.P,0Os Exch. cation (cmolc/kg)
- (1:5)  (dS/m)  (g/kg) (mg/kg) K Ca Mg
AlRA 6.7 0.0 335 578 1.1 6.2 1.4
A 6.6 0.3 40.5 658 0.9 7.0 1.6
3y 6.5 0.3 67.8 683 0.8 7.0 1.9
A 50 6.3 0.3 42.0 705 0.7 6.7 1.5
100 6.1 0.3 40.4 699 0.7 6.6 1.5
200 6.0 0.3 38.2 710 0.7 6.0 1.2
50/50 6.3 0.3 38.9 670 0.8 7.0 1.8
273 ¢ 6.0~6.5 2.0°]3F  20~30 150~250 0.45~0.55 5.0~6.0 1.5~2.5
H 21 XEHE AYEEZY A - 2 EY 24
4 pH EC OM  Av.P205 Exch. cation (cmolc/kg)
= (1:5)  (dS/m)  (g/kg) (mg/kg) K Ca Mg
AR 6.7 0.00 335 578 1.1 6.2 1.4
HATH] 6.6 0.3 33.0 593 0.7 6.3 1.6
3y 6.5 0.3 33.6 632 0.8 6.6 1.8
A 50 6.2 0.3 29.7 594 0.6 5.4 1.2
100 6.4 0.3 342 659 0.8 6.5 1.8
200 5.5 0.3 335 659 0.6 4.4 0.8
50/50 6.3 0.3 335 590 0.7 5.6 1.3
274 6.0~6.5 20°]8F  20~30 150~250 0.45~0.55 5.0~6.0 1.5~2.5
B 22, R7|2 H= AMHEE 45 EY
ZA AlH|Ef ZbRE REAT APRE  EAIZ A
=3 T 7|d|(kg/10a) Z=H|(kg/10a) SPAD (:n?) _(|(:r_n_)l_ O(IC_r;J> (1:5)21068) X(I%;_
] 0 0 40.7 185 96 17.0 410 94
ii w3y 10.3 10.3 49.1 208 108 17.1 436 100
o 50 10.3 0 43.1 200 102 16.9 409 94
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AN AlH|2F bR RAT OJANE EAZE X £

5 = 7|H|(kg/10a) ZH|(kg/10a) SPAD (Zr:) ﬁcm) (c:n;D (kg/106a) (%)
100 20.6 0 49.5 211 113 17.3 416 95
ii 200 41.2 0 49.0 213 114 17.2 428 98
o 50/50 10.3 10.3 48.6 209 106 17.6 448 103
5] 0 0 50.4 211 109 17.3 480 99
S 10.3 10.3 56.0 220 118 17.1 485 100
qapz 50 10.3 0 56.5 217 116 17.2 492 101
100 20.6 0 56.6 221 120 17.3 505 104
200 41.2 0 54.2 225 120 17.2 497 102
50/50 10.3 10.3 56.6 214 115 17.2 501 103
H 23 97|% H|Z AlH|2Y 2= EX
—_ __ 1o0m= 404 4 a3 olst 44l oz Hzem
=5 7= (9) (0/20%) (9/20%) (%) (a/9)
5| 15.9 1,351.3 14.3 99.0 32.1
o 15.9 1,439.7 12.7 99.1 31.1
o= 50 15.6 1,347.3 15.3 98.9 31.8
" 100 15.9 1,347.3 9.7 99.3 32.8
200 16.0 1,408.0 17.7 98.8 31.0
50/50 16.2 1,483.0 13.0 99.1 32.4
5] 12.9 1,493.3 106.3 934 32.6
e 14.7 1,550.3 63.0 96.1 32.1
2 50 14.2 1,566.3 70.3 95.7 31.2
T 100 13.9 1,615.7 65.7 96.1 32.8
200 13.9 1,590.7 68.0 95.6 33.0
50/50 13.8 1,602.7 66.3 96.0 33.1

(H2MR0HH: &5 SEFXIE flet & = 27l HE)

Ad ) #AdE FAE AT €5 =3 & AZ2= 2 A8 73
A 13

AT 17ERE WIS 2 JUE SELATFLAN YT SHHE, AT F5
g olgslol 23 F AFLES BHSAE FASET AFLEE 42, 15,5, -15C 4415 o}
A, ABUUS TR PO, PR 24elE S, AL T 5L s
W AR WSS 2SIk Y AT L RBT] A9 Ao Hpskh Jnct 1STolsE nu
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o 201793 20184 A2l WEo|A HART Y Favt Holeh L RURE ALo] VTS of§
sto] He wje H U7t 26.6em/g, 27.7cn/go 2 YERY AP A 31.0cm'/g, 32.3cn/gHth 723}
ATHGE 24, & 25). oA = AHEANA T2 AFS YEYATHEE 26, & 27). BlES At H¢
A= Ao HE FFAaZEo] Heow wEo] Wl HorH(Y 2). webA A&7 5 AR
& §A8t= o2 = 15Co|ot2 BEslHA vd AL dukzd) oo H|d-& YolA 23S
S g7 AgAE HARuE fAste] nEYY B YRJL HUY & Uk
B 24, 20179 QEEHE NMAEZo MAUH 2 gZUED)| (R 7|2E 77HL)
5 e  MERE SRy ERIET szs
(X2|™) ee= (c) (%) (cr/g) (%)
A& 1.1+1.1 26.6+3.6 98.5+0.3
o 15 11.3+0.2 30.6+0.4 98.6+0.2
+ + +
Py 5 11.5+0.3 30.9+0.4 98.5+0.3
(12.0%, -16 11.7+0.5 30.4+0.7 98.4+0.3
31.0cr/g) AL 11.440.2 30.4+0.3 98.6+0.2
20174)
15 11.3+0.3 30.6+0.4 98.4+0.2
PP+Vinyl
5 11.1+0.3 30.3+0.6 98.5+0.3
-16 112405 30.5+0.4 98.6+0.2
H 25 20183 QEEE MER2Z MEUHN OE FZ2O) (MZE71Zh 7T0E)
23 . Ng2 = LEgR R sze
(MalH) (c) (%) (cm/g) (%)
A} 10.8+0.3 27.7+2.1 98.0+0.3
op 15 113402 31.1+1.0 97.8+0.3
5 11.8+0.3 31.6+1.1 97.6+0.4
2EUE -16 12,0404 313412 97.640.4
(11.3%, 32.3cn/g)
(20184) AL 11.6+0.3 311414 97.8+0.5
. 15 11.6+0.3 31.4+1.0 97.8+0.4
PP+Vinyl
5 11.5+0.3 31.3+1.0 97.8+0.4
-16 11.5+0.4 31.1+1.0 97.8+0.4
H 26, 20174 X|EHZE MEA2=F HEEHY 2 E 2] (MZ712h 70E)
_%—’é— pepa NE2E sEetE S 2T EZ2
(X2]H™) (c) (%) (cr’/g) (%)
AH2(12.7%, 32.3ai/g) & 11.5+0.9 323+1.8 98.6+0.6
. PP
(20174) 15 11.740.7 33.6+0.8 98.5+0.3
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=z MEes  fEEE  HARQ Has

(M2l ™) () (%) (ar'/g) (%)
op 5 12.1£0.5 30.3+3.0 98.6+0.4
-16 12.5+0.3 23.6+0.7 99.3+0.2
A B2(12.7%, 32.3e/g) & 12.4+0.5 27.1+1.1 99.2+0.2
(20179) _ 15 12.1+0.4 32.0+0.2 98.8+0.2
PP+Vinyl
5 12.2+0.4 28.6+0.5 98.9+0.4
-16 12.0£0.4 31.740.6 98.8+0.3
H 27, 2018¢ X|EE ME2Zet MEWHO CE F 2O (M&712E 77HE)
_%%— PP HE2E TEEH S Hdg
(X 2[H) () (% (cm/g) (%)
A 10.6+0.4 29.5+1.5 99.0+0.2
op 15 11.1£0.2 31.6+0.9 98.4%0.5
5 11.2+0.3 31.740.8 98.4+0.2
AB2(11.3%, 33.3ai/g) -16 11.4+0.5 31.9£0.5 98.2+0.4
(2018') e 11.340.3 31.5+1.1 98.5+0.4
15 11.1£0.2 31.7+0.9 98.4+0.3
PP+Vinyl
5 11.1£0.2 31.8+0.9 98.5+0.3
-16 10.8+0.4 30.740.9 98.6+0.3
O 2 MY m2 f2HE
AE 2) 4B REIE ST 2718 FHE 7% R AAAEA AAE A
2 A4 201790 FYE SepdadA A LEEE, ARE 5 SAREIE Sl6
daar|d #ix 9 FIHREAE ARSI &5 271 £25 2ARH] S8 3584, 4H4], 57
715 ol&sto] T Hl&S AL Tk ds o|85te] FARHE SASAH. LwxEEY
85 4.0m4] o] Hl&ol 98.4%= =A YERR AL, AT 89.8%% thar WA UERHTHEE 28). ©]
2 A F35Y SA40A 2 5 Sk LEEEY WYFo] AFEY WYHFET o AA
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SR F2 &5 Y v &5 3719 wE FARY e A7t yEbdth L 53] A5
3.5114] 31.1cn/g, 4W4] 2719 30.2e/g o2 # YdTASE RN} 2A eyt TR
5ol 3.5m4 271 A= 32.9en/g, 3.5~4.0W4] 31.6cn/g, 4.0~5.0"4] 30.4cn/gO- = Aol & LE;
WOHGE 29). o] AHE Hig e #EdS AAE AEA #4E SmmE A5t AAES A&st
Ao 2).

# 28 mUisd 5352 €3 IV|E BEX

a2 o _— 3,504 AT 4] 50| 4] 50| 4

= = (5.60mm) (4.75mm) (4.00mm) o|st
oFHE 100% 62.3 36.1 1.4 0.2
A g 100% 11.9 77.9 9.0 1.2

H 20 2R 259 YT 7|8 HYR0 U HUS

= 3 37|(dl ) S AL T(crf/g) HUE2(%)
B »3.5 31.1a 99.2
S FHE
3.5~4.0 30.2b 98.1
»3.5 32.9a 98.5
A 3.5~4.0 31.6b 99.3
4.0~5.0 30.4¢ 97.9

a8 3. M MEM AME =H H AME A

AE 3) FUSA EF +U4F B SSRzztoln] A 9 SNPZato| 7t

2 A 201890 HUlSA FE 4F5 vl YR =94t 652 #8te] SSR priemer
100setE 7HA|aL PCR WHEES Bl sto] B9 primerE ALsHATHE 30). sWAMEES +dA +3
T2kl Apol 7t Uz WHEE H ol SSR Zatoln 23%-S A TH(IH 4). 98709 Zefoju o A=
E Zpol7h A ¢kttt 20199¥ o= 2= AHRE ©]-8-38tof 52KSNP Chip #41% &3 =4t ¢
A DNAS & 7l Fo] ztolu= F91E 245 outer primer®t inner primer 2%= 7H'&3F%
CHGEE 31, 2% 5). AU SSR Lefo]w] ot g SNP Zeto|njs o =94t ste EAbt
Az olg & Aol
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E 30 SSR majo|n| 2 ==
ms  OORms SSRO g SSRO g SSRO g SSR
primer primer primer primer primer
I BNGLI31 21 BNGLIOT 41  PHIO37 61  PHIIl4 81  UMC23%
2 BNGLI4T 22 BNGLI67 42  PHIO39 62  PHIIS 82  UMCI03S
3 BNGLI49 23 BNGL238 43 PHIO42 63  PHII6 83  UMC2080
4 BNGLIT6 24 BNGL345 44  PHIOAS 64  PHIIIT 84  UMC2254
5 BNGL400 25 BNGL434 45  PHIOAT 65  PHIIS 85  UMC2402
6 BNGL6IS 26 BNGLIIO 46  PHIOAS 66  PHIIO 86 UMCI027
7 BNGLI0S 27 BNGL240 47  PHIOSI 67  PHN2I 87 UMC2TI
§  BNGLI66 28 BNGLI2S 48  PHIOST 68  PHIZ23 88  UMC2082
9 BNGLI9S 29 BNGL244 49  PHIOSS 69  PHIZ2S 89  UMC2038
10 BNGL371 30 BNGL292 50  PHIO62 70 UMCI006 90 UMCI3SS
11 BNGL381 31 ZMGST3-1 51  PHIO64 71 UMCIS95 91  UMCI22I
12 BNGLI97 32 ZMGPCI-1 52  PHIO67 72 UMCI694 92 UMC2322
13 BNGL252 33  PHIOI4 53 PHIO7I 73 UMCI97 93  UMCI48]
14 BNGLAS 34  PHIO2I 54  PHIOT2 74 UMCI660 94  UMCI268
15 BNGLS89 35  PHIO2ZS 55  PHIOT9 75 UMCIS88 95  UMCIS9
16 BNGLIOS 36  PHIO28 56  PHIOS6 76 UMCIIT0 96  UMC23S8
17 BNGLIS 37  PHI03I 57  PHI0O92 77 UMCI2TI 97 UMC2348
18 BNGLI43 38  PHI032 58  PHI093 78 UMCI4S3 98 UMCISI4
19 BNGL386 39  PHI033 59  PHIO9% 79 UMC2383 99  UMCI06]
20 BNGL609 40  PHIO34 60  PHIO2 80 UMCIZ01 100 UMCI6S0
e |z 2 [z |2 J&e [ |2 |2 & l& |s
[0 [
zon 308 — = .
B = sl 2

830

T

¥ 2020 A[RATAETAN

J& 4. BNGL490 SSR Z=Z0o|H FMI|E s



Product size(bp)
1028
595
487
862
376
534

Primer Sequence
AMA--———""""""""""""""C(CIG

TA-----—===-——————=-————————-AGA
TG-——————————=———————=—————-TCC
CA-————=————————————————————GGA
AC-=====--——==——————————————GCA
CC———mmmmmm == GTT
O Y V.V

AC-—————————— e (GC

=t
Orientation
Outer Forward
Outer Reverse
Inner Forward
Inner Reverse
Outer Forward
Outer Reverse
Inner Forward
Inner Reverse

2to|H |

=

SNP

POP1
POP2

SNP Primer

B 31,

1r..
T N o L
: C R
TR =% o b
CRA I - o3
l_l o O#E Tﬁ i Ml_l(
mreatﬂoh\_w_m urd
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N AT Hr IH
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o g:oEWo_lﬂl__/lmﬂ_ﬂ_ Il
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o
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74.85%0.26
74.55%0.42

74.61£0.15

1.48+0.03
0.91+0.04
1.53+0.06

2.32+0.16
3.23+0.31
3.19£0.11

3.45%0.13
2.92+0.44
3.38x0.08

8.27x0.06
9.01+0.26
8.28+0.10

64.58+3.37
69.39£3.21
63.62+2.80

30d
60Y
90

25T



MY oMy e e T | Er 512

== 7z (%) (% (%) (%) (% (%)

S

for
T Hr

X

1209 68.98+1.92 822+0.03 2.16+0.05 2.00£0.10  0.95+0.04  76.53%0.15

25T 1509 59.71+£3.62  890£0.05 3.08+£0.05 2.82+0.38 1.33+0.26  73.62%£0.49

18094  43.39+£0.92 9.16%£0.12  2.94+£0.09  3.67£0.39 1.49+0.17  71.28%0.42

309 60.53£0.61 8.08£0.01 3.32+0.05 2.27£0.03 1.22+0.22  72.94%0.18
604 61.45+845 8.13+0.04 3.07£0.10 246+030  0.95+0.07  73.38%0.35
o

150 90d  65.18+2.46  8.19+0.03 3.06£0.15  2.92£0.07 1.53+£0.07  73.20+0.24
12049  60.96+1.88 8.12+0.03 220+0.05 194£0.10 0.87+0.03  75.77+0.15
150¢  59.06+3.65 9.01+0.04 3.29+0.20 2.95+0.22 1.60£0.09  72.94+0.47
180¢  63.0242.06 9.36+0.05 3.05+0.14  2.92+0.41 1.52£0.07  71.28£0.36

B 33 KB YT Y| 5 BUHS

L S T x3|E  EEE

ez I (%) (%) (%) (%) (%) (%)
30¢ 58.58+090  8.90x0.37 4.32+0.06  2.95%£0.28 1.30+£0.04  71.99£0.35
60¥  63.36+8.11 8.67+0.09 3.05£0.15  3.49+0.43 1.15£0.02  71.60%0.53

257 90 53.81+£340 8.76+0.07 3.50%£0.18  3.71+£0.09 1.34+0.03  73.76%+0.03
1208 63.42+1.62 9.44+0.02 3.24£0.39  2.82£0.28 1.00£0.07  73.69%0.42
1504  64.67+1.10 9.74£0.10 3.14+0.20  2.86+0.08 1.27+£0.07  72.41£0.18
180¢  52.33+2.11  9.84+0.14 3.55+0.12  2.61+0.31 1.43+£0.04  71.10%+0.49
308 59.76+£2.01 851+0.11 4.52£0.12 3.16%0.20 1.40£0.05  70.77£0.34
60¢  73.67£1.18 839+0.02 3.02+0.21  2.88%0.22 1.14£0.06  72.30£0.39

157 90 62.02+3.34  847+£0.10 3.31£0.23  3.09+0.38 1.39+£0.05  72.36%£0.45

1204 63.73+£2.08 9.57+0.15 4.71£0.62  2.62%0.18 1.09£0.19  70.64+0.90

1509 58.68+6.83  9.72£0.07 3.52+0.15  2.79%0.17 1.34+0.04  71.59+0.24

1804 52.48%0.95 9.80£0.09 4.39+0.08  3.07+0.33 1.44+0.04  69.51+0.41

Ny oxmy mE EXETES T Y et
ezt () (% (%) (%) ( (%

t=

R 0z
R lon
T Hr

fol

~

309 66.25+£2.50  9.21+£0.05 3.20£0.17 2.88%0.10 1.66+£0.05 81.16+0.28

60%  76.94+321 935020 4.31+£0.61 3.65+0.62 1.74+0.08  79.88+0.77

909  70.63+1.14 9.31+£0.11 320+0.35 3.75+£0.06 1.88+£0.13  79.93+0.55

25T
120¢  77.20£1.52  10.19£0.11 3.65+0.06 2.15+0.09 1.42£0.09 81.61+0.35

1509 59.82+6.74 10.47+0.01 4.07£0.08 3.46+0.20 1.57+0.20 77.77+0.22

1809 74.14+3.79 11.38£0.40 2.21£0.34 6.33£0.33  1.50+0.36  76.85£0.47
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Mg M HE ES s ENL ESSE 3= Etr3tE
== 7| (%) (%) (%) (%) (%) (%)

309 66.73+1.34  9.65+0.12 3.22+0.27 3.80%£0.55 20.7£0.14  78.19.£0.75
609  79.84£6.22 9.01£0.26 4.27+0.17 3.65+0.17 1.52£0.15 81.31+0.35
90d  74.54£2.81 9.40+0.09 4.87+0.67 3.50+0.06 1.88£0.13  79.93+0.55
12094 60.30+£6.86 10.22+0.12  3.62+£0.36  2.67£0.11 1.75+£0.14  79.47+0.73
1509 72.55+3.17 10.65+£0.16 3.88+£0.14 3.57£0.33 1.91+0.21  76.52£0.34
1809 76.19+2.39 10.69+0.36 1.24£0.28 3.46£0.36 0.76+0.02  81.73£0.39

15T

B 35 XEE MNYJIT S HEY = FTHS
Mg M¥ = ZCHHA EINL ESSE Z3& Et3tE
== I (%) %) (%) (%) (%) (%)

309 5858+0.90 8.90+0.37 4.32+0.06  2.95+0.28 1.30+£0.04  71.99£0.35
604  63.36+8.11 8.67+0.09 3.05£0.15 3.49+043 1.15+£0.02  71.60£0.53
90¢  53.81+£3.40 8.76+0.07 3.50£0.18  3.71£0.09 1.34£0.03  73.76%0.03

o 1204 6342+1.62 9.44£0.02 3.24+0.39  2.82+0.28 1.00+£0.07  73.69+0.42
1504  64.67£1.10 9.74£0.10 3.14+£0.20  2.86+0.08 1.27£0.07  72.41+0.18
1804 5233+2.11  9.84£0.14 355+0.12  2.61+0.31 1.43+0.04  71.10+0.49
309 59.76+2.01  851+0.11 4.52+0.12  3.16+0.20 1.40+£0.05  70.77+0.34
60¢  73.67£1.18 839+0.02 3.02£0.21  2.88%0.22 1.14+0.06  72.30+0.39
150 90¢  62.02+£3.34 847+0.10 331£0.23  3.09%0.38 1.39+£0.05  72.36+0.45

1209 63.73£2.08 9.57+0.15 4.71+0.62  2.62+0.18 1.09+£0.19  70.64+0.90
1504 58.68+6.83  9.72£0.07 3.52+0.15  2.79+0.17 1.34+0.04  71.59+0.24
1809 52.48%0.95 9.80£0.09 4.39+0.08 3.07+0.33 1.44+0.04  69.51+0.41
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ol A 33.7ci/g, 7\]‘# 22 19.1en/gllA 33.0cn/g, 71722 21.3cn/goll Al 33.0cm/g® F A 5371 2]
=0l EATHEE 38). H29 FAFT o 9FE A= A2 2 dFol F2 810 AEHE,
AZ713t ol J—Hﬂ}—% A5 RS EHA AEATIE YHer O 2840 & JoeR ud
e

36. TUsd E5E €= AW E4
5 3 = 2(%) M S(g) S22 (er/g)
SFHE 9.6 15.4 20.2
2F2T 9.0 14.7 20.4
A 9.3 11.5 19.1
717 9.0 13.1 21.3
# 37. 22& 25 X0 ME FYRO| Hat

= = x| H HZ2al(er/g)

308 60 12082 180& 2408
SFHE 20.2 29.3 31.1 31.3 31.3 31.7
2E2Z 20.4 33.3 333 33.6 32.7 32.7
A 19.1 32.0 33.0 32.0 32.3 323
713 21.3 32.7 33.0 32.7 33.0 32.7

# 38, 22 30T X|of mE TS HE

z = S S 2l (er/g)

302 60& 12082 1802 2408
SFHE 20.2 30.0 31.7 31.3 31.3 31.3
LE2T 20.4 33.7 333 32.7 323 32.0
A 19.1 33.0 33.0 333 33.0 31.7
7|3 21.3 33.0 33.0 32.7 31.7 32.3

(A1 6) Ay 2 2 & #rje vwd Az

& d7e A4S 9 22 2NE vEeE HESes At AuiviwdE A4St 57t
Zleus 9 AdY weo Az gty o RS E{Pﬁ}%itr e EHE 72-6420057-

000094-01% 20208 0] MRS Wrkste] Hrle] g AR o

834 » 2020z AEHHATEDM



22+ Mozl oiwg ME

O 6,

o]

(M1 M5 2HA:

(A]

‘m_NO

b
N
N
o
oF

LISy

K
=°

oo

}

A 1A

.1

%!

No
A

gl

o

A

1)

ot

ojn

g3t

& 11~13%7 A%

o

302 Y

23

AollM=

A
=

)

A3 Aol

s

3
pu

A 452 7 A E

a

M
Ho

. w4 wrhe) )

o g

=]
T

Ad 3) #H4

e
<+ 2+

TO & 40, 50, 60, 704 o
0 &

& AL S 7
kel
k-3

bl 9

AE
Ie) 3
=74

X Nr
i

Jri
o

= o
—
N

Le]
A

!

oln

w7 vehg

—_

Iz}
I+
N
(=

—

ol

o

40Colst=

A4 AAUE 43

70%25, 30, 35cmE A 2|59

g 4) H4

4+
o
o

O
HH

NeEg

A

7.

T4 « 835

Bl
<+
<+



Y =4e G He4E WYFS A Ueh 23] FoAk Aol Ul
W, BEARY 712Q 44 v 34 BEA Ko7t Gote
A 5) AEF &3 A4S 9% A% oF7] +1
7t TENE 483, 59F, 6930 U BERGS 1) 69 Fool 5EA Sl Doz on
59 ol HESHE Ao] Syol BA vebd

69 FEOE /7 £25F 1008F0] WA ekt 42 Fao] Woizou] 4vj4u &
vl%ah el e

A8 6) #7158 A4S Y8t 5714 H|E AH[EF 9
7F 714 B R AlH|E AL Qe FAH

Ay 7b] 9 2HE FE= o
U, e EHES {714 R E 50/50 EA

78] A27F w4 Jebg=

Y 5 [F71E HR 4AE AT W (SFetH] =) Al

(H2MS 0t 25 SEFRXIE st +8 = H27|s W)
(N D HAE 42 9% 9T 28 F AFLE D A
b BE RIS PIAYH] AT $F T AYELE AYIAE F2RBUTE 15T
Agae] Rasie W gRaRRel Fdo| T f4 H9S
2 2L BP9 QAT AT A2 B F AYEE o)

L 7R A% AL
15

mO
B
(o
i
=h
Jo
N
fo
—m
oN
-z
i)
Jo
B}
=
fof
i)
L
juled

=
7} e ARTe B28E 93 2718 AUE THAAE 350HR A
=

|
U sllsdEde 1ad d
o
=

(AE 3) FUHSA 5 +U4t ol ssREatolm A U SNP Zaho|w A2}

b WA ET U4 9RE FUsH] 934 SSREetolr] 1005 AT AFE 23t 23
sefolu| 7} i A4

U S EE3 294ke] DNAGZIAGS BAste] o]t gt &
ol 23S AL

!

J5.9J5 4 sko] SNPe}

5]
7k ARS8 HEe] FANSE FYs] fel A2 ) AAd Ao Eae)

836 » 2020z AEHHATEDM



WA BT AT ALARA AR WS 4% 8 FEAA A thehd
U 7R SIS Ao AetE el AW Ho] gL WBE Mol
(AE 5) L7 A5sbrt AP A FF
7} Bz GRe APR) 3R Zoj5o AEHE FAY
4o EAZE RS AR o SRTES ole HUeR 25-0CH e 000
AT W B SRo| BRH o FPR} 8% YS
AE 6 Auiy 2 8 T H7e Aurd Az

hoE ATAYE EUE BESES 1S R AZstel Sk B
SEHI 72-6420057-000094-01)

I8¢

g, A2l AAD, WK, FAS, A9, A4, 4, o, . 2017, AHE FF
S5 AHSAY. sEHE A6731%

A, A2st, HEE, B, fAR AR, 4733, &4, o]FE 2018 LE2E FESE. W
HAEA. TEWZ: A7048%

A, 25t vEE, WA, FAS, gonl, e, 894, &4 2020 7IREE FEE S
THEAY. SEHT A8373%

&5k 2013, FASe AAASS ol & LEHE FESA. AUdTn AAEHe]=E
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A (AR | St Ho=
FegE | A AAEIA 2zl A
= AA | e 2 oA S AES RS
7 TEAY | HESSS FESY Y EE
ShadlE | BEE o AT 9 AP o F7] AWt
FEHE | FE YRS FEARAE 9T AF Age 9 Ay
FeHE | FUEA HESSS FEATLE AT o AN
Shelte | FRT 9 o] 22 BEE S5 AERS VIS
2018(2¢) | s&¥E | Study of popping properties of south korean popcorn cultivars
AMAFAA | B2 g AL A AAE AR
TH SHA HEE S e AlEE
TEEE | LEUE Had B
FeHE | FEE S S AuSA gESes AR a2 4%
sjonpn | Effect of kernel properties and storage temperature condition on popping
e qualities of Popcorn
Sttt | FRE e 9T AUSA BESSS A% 2847
019CD [ gumm | geses Ale 2% 9 gAzy
FEEE | LESE 2525, VS, AEE By
AEY | e AR 14Y
AEY | lsEE 7H 14dY
AREE | A FEEES o83 AAHIQIAE AlE AL
Fs7ls | 10%0)8t Axd HE du3d Y43t gy
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TEAR | 7 HE S5 S B
A = | 1HXH2017) 2 xH2018) 3EXH2019) 4E3XH2020) Al
Hax|EY =25 | M | 2E | AN | 25 | 4% | 28 | 4Y | 28 | 4F
A= SCI
A | wiscr - 1 1 - 1 2 1

838 » 2020z AEHHATEDM



A = | 1dxK2017) | 2EXK2018) | 3WxH(2019) | 4ExH2020) A
x| EY 2 | AN | 2 | AXY | B2E | AN | B | AN | 25 | AX
3% A 1 1 1 1 1 3
e U 1 1 1 1 1 1 1 1 4 4
s | =
28 AR 1 1 1 2 1 1 2 1 5
T " 1 1 1 1 1 3.4 1 21.1 4 26.5
A A A2 1 1 1 1
A3l A 1 1
7R A] 1 1 1 1
EFHET 233kg 473kg 678kg 1,384kg
7 6.4 25.1 42.5
A 3 4 6 233kg 3 473kg 6 678kg 18 1,384kg
AR Ty
oAz
7 B A & S Y g Saieln
17 | 18 | 19 | 20
TAAJRL | SppdFa | FAATLA F| A A S ol o] o] o
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