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‘Saekso 4, a High-yielding Purple Corn for Green Bio—materials
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TLUEERR s ISR S440TA Abstract ‘Saekso 4 is a high-yielding, anthocyanin-rich purple corn variety developed by
Maize Research Institute, Gangwon the Gangwon State Agricultural Research and Extension Services for health functional food
Etxif;s/-i\c?r?csugr%@ajeﬁzirgc:h:;? and processing materials. It was registered for variety protection in 2022. It is bred by
25160, Republic of Korea crossing the inbred lines ‘HA7" and ‘HAS8'. ‘Saekso 4’ has a silking date of 71 days (2 days

2710 = uRR|TE07 |2 =osigennt  earlier than that of ‘Saekso 2') and exhibits strong lodging resistance with an ear length of
Agricultural Environmental Research 18.6 cm. The grain is a bluish-black semi—flint with purple husks and cobs, making it highly
Section, Gangwon state Agricultural  syitable for biomaterial extraction. Notably, its grain yield reaches 832 kg/10a, a 49% in-
Research and Extension Services, crease compared with that of ‘Saekso 2’, exhibiting exceptional high-yielding capacity. Its

Chuncheon 24203, Republic of Korea ) ) . .
3;}o_lEtn)(|.;’;|E_L.;o-|7|$0F_L,:M%@'?A grain anthocyanin content (170 mg/100 g) and absolute pigment yield were lower than
o= 2 ISR=| T ShadTXe

Agriproduct Processing Research those of ‘Saekso 2'. However, its superior overall productivity ensures a more reliable and
Institute, Gangwon state Agricultural  consistent material supply for the bio—industry. Adapted to the Gangwon region, this F4
Research and Extension Services, hybrid needs annual seed renewal and proper drainage management to prevent moisture

Chuncheon 24203, Republic of Korea
AUHEERR 57 e AXGTA
Potato Research Institute, Gangwon
state Agricultural Research and

Extension Services, Gangneung . . .
25437, Republic of Korea Key words maize, corn, purple corn, Greenbio, anthocyanins

damage. The dissemination of ‘Saekso 4’ is expected to markedly contribute to establish-
ing a stable supply system for domestic green bio—materials and enhancing the incomes
of farmers (Registration No. 8985).
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S5(Zea mays LY AA 30} ARARE A8, ARE, TUE 5 A o] AA thpdt BER 8
14 Aol th(Back et al. 2020). A TH52%A ATAUKREN] 2026 SAH 0] W= 7155}, Ao
g3, 21 FR79) vlol0dE A4 St 508 QIste] A TB AP T BT 712 WEAol

31|70 SITHKREI 2026). 3He hARIFE) HA) 8 AFEL 20% IR A%H< ket 240 glom), 53
8450 FBATFEE 08%, AFATEE 434592 o} 2] 201FL 2 S0 e25tn 9ol F7b
s

Aepotizl 27 QPR T gl AHOITHMAFRA 2025). %9) OlEHel Fj 942 Alqio] A4 AT 7145
FTHE sl F7PHA7 22 3l 179 71548 HAE 2 5 /o] 87E o] gtk

AA G FEAORIS AlEo] FH SIS EAste 484 Maold, AU &d4t4E AlASH: Akt
Z+2(Duan et al. 2007, Oki et al. 2002), &g =(Wallace & Giusti 2015), FH[THLee et al. 2016), @ 735K Tsuda
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et al. 2003) ¥ ¥QH(Choung & Lim 2012) 5 B3t & BHE Ad AR o] A5 Fof g vt
AT HA FY 55 ARG B2 YF9 A87F FE o|Fou, T IHHte] e ARYo] St A Y,
X  +=87F F435] S7FokL At 453

T-=o] g5Ho|nt. o|o, 7FFAA|L} Al

FAoA= <3t B4} g Eo] 7hr 919 7 S EAY ¢ = o £330 JiEE AEe] gdsia

QIth(Baek et al. 2020).
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Hlg AESIeAT: 5 W ol AEHS 247 o) oF 5087 48]0] AW 2054 S8kl EALG A A%

OlEAJold $HF =72 Ryu et al. (2003)9] o2 BASIYLE & ARETAIR 0.1 gof| 1% citric acid7}
E0]9E 60% ethanolS 40 mL A7}5k0] 902 591 wHlslo] 2&35199th 22N 045 um HWEHQl HE|Z o }5}o]
& oj7}98-8 Evolution 201 UV-VIS spectrophotometer (Thermo Fisher Scientific, Madison, WI, USA)S Al&-5}o]
535 nmoj|A SFEE &5 EEYHL #5354 Cyanidin3-O-glucoside chloride (Sigma-Aldrich, St. Louis,
MO, USA)S 1% citric acid?} £°019)% 60% ethanolo] =0 XA sto] AFAL ZAJSto] & FEA|old SHFS
Hersioict.

242 R 5A AZESFo(version 4.5.1, R Core Team, 20255 0|85t 33itt. £/4E53 HHlEF
7t 39 BAF EAO Hit Ao] AL Student’s t-testS AA|FFo] §Ol5F p<0.05 $300| A WEIAT

MA4T = TIRIEM]Q 4IY] V5 AAE B85t S5 /NTE AMEGSaolth R HATS FEEA oA
NS KS7rhma}p A ARAHS wHjsto] 13] AFA17F KS7rhmO 2 13] o w2 sho] 2006 100 0.2 FA|51gIch
2013714 83] HE|85S Bl AdH ASS ‘HATE ATHS oottt i HASZ 20079 F=ollA] =3t
AUE 20089 FA 17} Ot & FAlsto] 739 441} Ak F3f 2013 74 102 A A5 ‘HASE
g5l 20139 F 7H9] AS-S wuiet WEE-E 20149 FUSEAA = FAo A FARHT AHARES S5k
t}. o]o] 2015HRE 2016W7HA] 27 ‘M w235 2 P4 A EAY 3 A7, 397 FEAoM THEES]
/g0l IAE 0] 20168 FUEEAAN 57 |ed AFSHPATNA W45 2 M= ATHFigs. 1, 2).

? '03~'05 '06~'13

Year 13 '14~'16
s '07 '08 (winter)~'13
Generation - So~Se (), So~Ss (3B) Inbred
Female () KWm;Eg;l rf: op (F>) 06BC,F,-7-T12-2-T3-6-3-3-1 HA7
rhm HA7/HA8 = Saekso 4
(Saekgyo23)
Male (3) China 08Sy(T)-7-T2-1-T2-3-1-1 HAS
Remark Collected Segregation (self-fertilized) Cross Gangwon Regional yield trial

Fig. 1. Pedigree diagram of ‘Saekso 4.
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<plant> <Ear (left: Saekso 2, right: Saekso 4)>

Fig. 2. Plant and ear characteristics of ’Saekso 4.

Wp4TE AEAAE o183 BuAEolt. A1Ge] GE BYL UL Wek ALY G20 FEAoRd Ak
WE TR B0 YREF Mdns Rt thh @glou 487] PAIME tEES ] AhHoR Fa
AT E3 Soie) QHEAlold W] ok, AL FEML Wi LREAHS AU UrkTable 1)

Table 1. Inherited characteristics of ‘Saekso 4.

First leaf: Anthocyanin coloration
Hybrid e Seed coat
Y Ty Shape of apex 1% leaf Leaf sheath Cob

Saekso 4 Single cross Spatulate Medium Medium Strong Bluish black

Saekso 2 Single cross Rounded to spatulate Strong Weak Strong Bluish black

OE
BSEN

YL L2 M AT A0S’ TiE] E2AIAST) 29 HEE 71Y0]g o, ZHRRS: 276 cmE ThA WQlol) 2<=718.2
55%% HE2FSI FARE S5 Bt oS4 2ARET} Hader9] o)A 1h 18.6 cm, O|4F2 4.4 cm=

= 18.6
2o oiH] 2 5SS HYAL WS 324 g0 2 H2Em3(222 ) WH F 54& HTHTable 2).

Table 2. Agronomic characteristics of ‘Saekso 4.

Plant Ear height . Ear Seed
. Days to ) . Lodging
Hybrid silking height ratio (1-97 Length Diameter 100-kernel weight  Anthocyanins
(cm) (%) (cm) (cm) ) (mg/100g)
Saekso 4 71+5.3 276+5.6 55+2.0 1 18.6+1.3 44104 32.4+2.1 170
Saekso 2 73+6.2 282+23.3 55+1.6 1 15.6+1.1 4.0£1.3 22.2+1.3 278
ts’ -0.503™ -0.581"™ 0.000™ - 4.378" 2.228™ 9.986™ -

“Lodging score (1 = no lodging, 5 = 50% lodging, 9 = complete lodging).
YStudent’s t-test at the 0.05 significance level (~ p<0.001, ~“p<0.01, 'p<0.05, and ™p=0.05).
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201556 20169714 S04 AAZE A H74 71ATHE Table 33} T}, M43
kg/10a0 & TZEZQ] ‘MA235’ 557 kg/10a W] 49% A 45}
S s
=

170 mg/100g0. 2 ‘X423’ 278 mg/100go] B[] T4 Yo
(Table 2).

-

Table 3. Grain yields of ‘Saekso 4’ in yield trials for 2 years.

Saekso 4 (kg/10a) (A) Saekso 2 (kg/10a) (B)
Location Index (A/B) (%)
2015 2016 Mean 2015 2016 Mean
Hongcheon 883+80.9 781+27.6 832+77.6 149 592+7.6 521+30.6 557+43.9
ts*=-7.559"

“Student’s t-test between two cultivars for regional means of two-years (* p<0.001, “p<0.01, p<0.05, and “p=0.05).

o FUEUAAE YoMt Hr1E Sagste] 74Y Ao Aut Auirt 7HsEkT 1
‘T:h?_ (F1)°]‘j§ e‘i} T FAE A Wd B SAE ARESfoF Bt ERL MAdT = B S
500 HIs) F3foll tha oFgt EA4o] wEEo] 27 viedert Basith oSS s s 24 &

4540l A 509 Afo] 7] fEstofof 5tH, £ & Ax B o ZhEet o7t Hasitt
HQ
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324 g0 = FA W7} 955k =B Aol okeith S Ao QEEAoR TR 170 mg/100g0. & 4422
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