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Anthocyanin—containing Bicolor Waxy Corn, ‘Mihyeonchal’

SR - BAIEH - AT - YN - Y2 - B4 - YU - 4IRR

JungHeon Han', SiHwan Ryu', JaeKeun Choi?, HeeYeon Kim®, Moonjong Kim*, Woosik Yong?, Min Namgung?*, and Kijin Park?

'@%E%Xtili%wlé% e Abstract Here, we report on the development of a high—quality, bicolor waxy corn,
Maize Research Institute, Gangwon  “Mjihyeonchal’, containing anthocyanin. ‘Mihyeonchal’ was produced by crossing the two
State Agricultural Research and inbred i HW18 th d t and HW19 th I t The hvbrid

Extension Services, Hongcheon inbred lines, as the seed parent an as the pollen parent. The hybrid was
25160, Republic of Korea made in 2016 and has been evaluated for three years in Hongcheon, Yeoncheon, Cheongiju,
270 SRR T =7 |2 Daegu, Jinju, and Suwon in Korea since 2017. The days to silking of ‘Mihyeonchal’ was 72

Gangwon State Agricultural Research  days, which was three days earlier than that of the standard variety, ‘limichal’. The number
and Extension Services, Chuncheon  and weight of fresh ears of ‘Mihyeonchal” were 112% and 96%, respectively, compared to
24203, Republic of Korea those of ‘limichal’, and the anthocyanin content was 76.8 mg/kg, which was higher than
that of ‘limichal’. The lodging index was 1.9, which was weaker than that of ‘limichal’, but
its resistance to insects and diseases was stronger than that of ‘limichal’, confirming the
cultivation stability of ‘Mihyeonchal’. As a result of regional yield trials that had been con-
ducted for three years, we confirmed that ‘Mihyeonchal’ could be cultivated in all regions

*Corresponding to in Korea and was an excellence variety. The plant variety protection right of ‘Mihyeonchal’
Min Namgung was registered in April 2024, and its grant number is 10127.
TEL. +82-33-248-6033
E-mail. ngm0623@korea.kr Key words Waxy, Maize, Bicolor, Single cross, Anthocyanin
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A 712 E ol E SFo] 43 Zlf EE07g = Gu|E(Lee et al. 2018), “ZE=2ZF(Seo et al. 2018), =4t
ZP(Lee et al. 2020) 5°] 7= A1 QEAlOF] 1¢-G E50 2= 422 (Park et al. 2016), ‘0] Z-2P(Han et al.
2023) 5ol FAE U, &3t 752 7 FAREss 252 T EHAY Hgol loiAE ool =T
FARESSE AHlist] feiAe SAEEPet A2 A7t B a5t Luna et al. (2001)0]] W2 S5p400] Z7ME7}
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SHAT. AR 20 mh= THA] ARSE G0l 20 mio] o 2A1ZHE<RT wRtste] 22} st 3F31al 3600rpmof|l A 1027F
QART 51Tt AAEE & AN 5t 0.45 im membrane filtero]] S3}A|7] & B340 A|(Evolution 201,
Thermo, Waltham, MA, USA)S AR&3l0] 535 nmoj|A] S48 459t FFEZEE cyanidin 3-O-glucoside
chloride(Sigma Chemical Co.,St, Louis, MO, USA)S ARg35lo] AHFIAS ZHAJ5HaL o] 7|& 02 & QAEA|oMY
dFS BFSFATHRyu 2003).
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F?;‘;Ie BSI6 B B 2 3 1 1 1 2 | HWI8
N Honggyo Gangwonchal55
Male 291 (Mihyenchal)
CS01 B 5 2 1 1 1 HW19
(%)
. . Making Yield Regional
Procedure Pedigree selection hybrid trial Yield trial

Fig. 1. Pedigree diagram of ‘Mihyeonchal’.
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536 s=8Es
oJti(Table 1, Fig. 2).
Table 1. Inherited characteristics of ‘Mihyeonchal’
Anthocyanin coloration
Hybrid Type Seed coat
Leaf sheath Base of glume Besides base of glume Silks

. . Bicolor
Mihyeonchal Single cross Weak Weak Very weak Strong (black and red)

IImichal Single cross Medium Very weak Very weak Medium White

Fig. 2. Anthocyanin containing bicolor waxy corn hybrid, ‘Mihyeonchal’
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OlEAJotd FHFLE 76.8 mg/kgl 2 =X & U tH(Table 2)
Table 2. Agronomic characteristics of ‘Mihyeonchal
Ear characteristics
. Days Plant height Ear height
Hybrid to silking (em) ratio (%) Length Kernel setting Diameter Anthocyanin
(cm) rate(%) (em) (mg/kg)
Mihyeonchal 72 224 53 18.8 98 4.2 76.8
Ilmichal 75 212 52 19.8 98 4.5 -
ts” 1.71™ 1.37"% 1.10™ 2.42" 0.44"™ 2.40™ -
Student's t-test at the 0.05 significance level (**p<0.01, *p<0.05, and nsp=0.05)
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Table 3. Resistance to lodging, disease

QEAOH Bt

and insect of ‘Mihyeonchal’.

Disease degree

Insect damage

(0-9) (0-9)
Hybrid Lodging C b Ostrini
Southern leaf blight Northern leaf blight orn borer (Ostrinia
. . ; . . furnacalis), Corn earworm
(Bipolaris maydis) (Excerohilum turcicum) . . .
(Helicoverpa armigera)
Mihyeonchal 0.1 1.0 3.8
Ilmichal 1.7 1.0 6.3
“1; None, 3; under 10%, 5; 30~50%, 7; 50~60%, 9; over 70% (plant of over 30° lodging)
Rate (%)=(lodging plant/total plants) X 100
0; None, 1; under 1%, 3; 1~10%, 5; 11~20%, 7; 21~40%, 9; over 41%
Rate (%)=(disease area/total area of leaf) x 100
*0; None, 1; 0.1~1%, 3; 1.1~5%, 5; 5.1~10%, 7; 10.1~20%, 9; over 20.1%
Rate (%)=(damaged plant/total plants) x 100
A =
A2 24
A= 57 A HGoNA 2018 EFE 2020 7HA] AAIGH A=A GAGAIH A3, B[ 9] Ht o]4k4= 6,58071/10a,
Bt oJAFS 1203 ke/10az ‘A The] 247} 112%, 96% $EOE 0|44k AThHOR wotou} BAHoR
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Table 4. Fresh ear number of ‘Mihyeonchal’ in regional yield trials for 3 years.

o]dt}(Tables 4, 5).

Location Mihyeonchal(no. of ear/10a)(A) Index(%) Ilmichal (no. of ear/10a)(B)
2018 2019 2020 Mean A/B 2018 2019 2020 Mean
Suwon 6,410 6,239 6,581 6,410 114 5,983 6,239 4,530 5,584
Yeoncheon 5,333 6,333 6,222 5,963 107 4,952 6,222 5,444 5,539
Hongcheon 6,600 6,600 6,600 6,600 119 6,820 6,490 3,300 5,537
Cheongju 6,209 6,990 10,486 7,895 112 6,144 7,014 7,986 7,048
Daegu 6,209 6,458 5,694 6,120 111 5,425 6,250 4,722 5,466
Jinju 6,429 6,556 6,493 6,493 104 6,378 6,336 5,972 6,229
Mean 6,198 6,529 7,013 6,580 112 5,950 6,425 5,326 5,900

ts"=1.94"
“Student’s t-test between two cultivars for regional means of three years (**p<0.01, *p<0.05, and nsp=0.05)
Table 5. Fresh ear weight of ‘Mihyeonchal’ in regional yield trials for 3 years.
Location Mihyeonchal(kg/10a)(A) Index(%) Ilmichal (kg/10a)(B)
2018 2019 2020 Mean A/B 2018 2019 2020 Mean
Suwon 1,184 705, 1,117 1,002 93 1,178 1,115 914 1,069
Yeoncheon 980 1,093 972 1,015 89 1,025 1,303 1,055 1,128
Hongcheon 722 1,031 975 909 97 911 1,326 553 930
Cheongju 1,304 1,951 2,568 1,941 107 1,352 2,025 2,039 1,805
Daegu 1,241 1,228 1,043 1,171 101 1,127 1,360 989 1,159
Jinju 1,154 1,165 1,229 1,183 86 1,296 1,371 1,426 1,364
Mean 1,098 1,196 1,317 1,203 96 1,148 1,417 1,163 1,243
ts"=0.29"

“Student's t-test between two cultivars for regional means of three years (**p<0.01, *p<0.05, and nsp=0.05)
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