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High Quality Red Color Waxy Corn ‘Mihongchal’

Jung-Heon Han", Si-Hwan Ryu', Jae—Keun Choi', Moon-Jong Kim', Woo-Sik Yong', Min Namgung®, and Ki-Jin Park?

"Maize Research Institute, Gangwon State Agricultural Research and Extension Services, Hongcheon 25160, Republic of Korea
2Gangwon State Agricultural Research and Extension Services, Chuncheon 24203, Republic of Korea

Abstract We report the development of a high quality red waxy corn ‘Mihongchal’, containing anthocyanin. Mihongchal was produced by
crossing two inbred lines, ‘HW9’ as seed parent and ‘HCWS’ as pollen parent. The hybrid was created in 2016 and evaluated in Hongcheon,
Pyungchang, and Yeongwol for 3 years. Mihongchal days to silking was 72 days and the other agronomic characteristics were similar to
‘Mibaek 2ho’. Mihongchal yield was slightly lower than ‘Mibaek 2ho’. Fresh ears number and weight were 93 and 91% compared to ‘Mibaek
2ho’, respectively but anthocyanin content was 1,160 mg/kg, which is higher than ‘Mibake 2ho’. Resistance to insects, diseases, and lodging
was similar to ‘Mibaek 2ho’. Due to the analysis, it was recognized as functional waxy corn with high quality characteristics and anthocyanin
content. Since regional yield tests was performed in only Gangwon State, it is recommended only in that region for cultivation. Mihongchal
is a resource with excellent taste and functionality that can increase the value of waxy corn. The chosen variety was termed ‘Mihongchal’,
its plant variety protection right was registered in February 2023 (Registration No. 9354).
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Year '17~'19
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Generation Inbred -
Si, BC~BC;Ss, BC;Ss
Female Jewon/Boseong/KW7 9521-3-2-4-M2-3-M2-1-2 HWO
%) ,
Mihongchal
Male PurPop/Peru//HW3 HCWS5 (Sackchalkyo52)
) (07CS01) 2-2/HW3(09CS)-09CS01-B-3-1-1-1-1 (15CS6001)
Procedure Cross Segregation(self-fertilized, back cross) Making hybrid Gangwon

Regional yield trial

Fig. 1. Pedigree diagram of ‘Mihongchal’.

Fig. 2. A new red waxy corn hybrid, ‘Mihongchal’.

Table 1. Inherited characteristics of ‘Mihongchal’.

Anthocyanin coloration

Hybrid Type - - Seed coat
Leaf sheath Base of glume  Besides base of glume Silks
Mihongchal Single cross Medium Very strong Very strong Strong Red
Mibaek2 Single cross Strong Weak Medium White
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Table 2. Agronomic characteristics of ‘Mihongchal’.
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Ear characteristics

Hybrid Days Plant height  Ear height ratio - - -
y to silking (cm) (%) Length Kernel setting rate Diameter Anthocyanin
(cm) (%) (cm) (mg/kg)
Mihongchal 72 193 46 15.9 95 3.8 1,160
Mibaek2 70 200 46 16.0 92 3.9 0
t 1.10" 1.78" 0.183" 0.163" 3347 1.40™ -

“Student's T-test at the 0.05 significance level ("p<0.01, p<0.05, and "p=0.05)

Table 3. Resistance to Tolerance to lodging and Resistance to disease and insect of ‘Mihongchal’.

Disease degree(0-9)

Insect damage

Hybrid Lodgirig , (0-9)
(1~9) Southern leaf blight' Northern leaf blight’ Ear rot* Corn borer (Ostrinia furnacalis),
(Bipolaris maydlis) (Excerohilum turcicum) — (Fusarium species) Corn earworm (Helicoverpa armigera)”
Mihongchal 1.1 0 0 12 0.2
Mibaek2 1.1 0 0 0.7 0.2

: 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

w

: 0; None, 1; under 10%, 3; 10~20%, 5; 21~40%, 7, 41~60%, 9; over 61%, Rate(%)=(disease ear/20 ears) x 100
1 0; None, 1; 0.1~1%, 3; 1.1~5%, 5; 5.1~10%, 7; 10.1~20%, 9; over 20.1%, Rate(%)=(damage plant/100 plants) x 100

Table 4. Fresh ear numbers of ‘Mighongchal’ in Gangwon regional yield trials for 3 years.

. Mihongchal(no. of ear/10a)(A) Index(%) Mibaek2 (no. of ear/10a)(B)

Location

2017 2018 2019 Mean A/B 2017 2018 2019 Mean

Hongcheon 4,273 6,490 6,600 5,788 91 5,868 6,710 6,600 6,393

Pyungchang 5,299 6,710 6,490 6,166 95 6,247 6,600 6,600 6,482

Yeongwol 4,729 6,270 6,600 5,866 92 5,933 6,600 6,600 6,418

Mean 4,767 6,490 6,563 5,940 93 6,016 6,637 6,600 6,418

t/=2.29"

“Student's T-test between two cultivars for regional means of three years (~p<0.01, ‘p<0.05, and "p=0.05)

Table 5. Fresh ear weight of ‘Mighongchal’ in Gangwon regional yield trials for 3 years.

. Mighongchal(kg/10a)(A) Index(%) Mibaek2 (kg/10a)(B)
Location

2017 2018 2019 Mean A/B 2017 2018 2019 Mean

Hongcheon 546 545 801 631 93 747 502 790 680
Pyungchang 815 573 1,059 816 93 919 572 1,148 880
Yeongwol 538 824 841 734 89 720 897 868 828
Mean 633 647 900 727 91 795 657 935 796

t=1.29"

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