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Abstract

The shrunken-2 (sh,sh,), purple (Pr,Pr,) and color (C,C,) genes of corn are located on
chromosomes 3, 5 and 9, respectively. If these three genes are combined into a plant and the
expression of them is positive, reflecting an increase in anthocyanin in the kernel of sweet corn, it
would be more beneficial for consumer health. The objective of this study was to integrate the purple
from purple opaque-2 waxy corn into sweet corn. The purple waxy corn was crossed with sweet corn
inbred lines to obtain F, hybrids. In the segregation of S, progenies, only the purple or red wrinkled
kernels were selected and planted to obtain the fixed shrunken-2 gene in S; lines. Only purple lines
were advanced to the next generations by self-pollination until the S lines. Eight single cross hybrids
were produced using topcross design of 8 female x 1 male parents. From yield trail of hybrids, the
results showed that tested hybrids had high total sugar (182-460 mg/g), non-reducing sugar (174-451
mg/g), and total anthocyanin content (131-141 mg/100g) in the kernels. All hybrids had a purple kernel
with good flavor. In addition, the anthocyanin in the tested hybrids was higher than that of the purple
check (71 mg/100g) and the yellow check (5 mg/100g). The crosses of Ag-PS3 x Ag-PS9 and Ag-PS7
x Ag-PS9 had the same fresh ear weight, total sugar, and non-reducing sugar as check varieties, Insee
2 and PAC12081A. In summary, the combination of two grain quality traits, purple aleurone layer
(Pr,Pr,C,C,) and sweetness (sh,sh,), referred to the purple sweet corn was fully achieved by inbred

lines and their F, hybrids improving the food value of this specialty corn.

Keywords: breeding; sweet corn; anthocyanin
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(a)
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()

Figure 1 S, generation (a) red and purple of wrinkle kernels, (b) red-purple of round and wrinkle

kernels, and (c) purple of round and wrinkle kernels

Table 1 Kernel chemical composition and kernel color for S4 lines of sweet corn grown at the National

Corn and Sorghum Research Center

Total sugar | Non reducing sugar | Anthocyanin
Lines Original cross Kernel color
(mg/g) (mg/g) (mg/100g)

Ag-PS1 YSC1 x PWx 353 267 345 Red
Ag-PS2 YSC1 x PWx 464 325 313 Red
Ag-PS3 YSC2 x PWx 430 339 264 Red
Ag-PS4 YSC2 x PWx 241 178 399 Red
Ag-PS5 YSC3 x PWx 223 173 390 Red
Ag-PS6 YSC3 x PWx 257 201 416 Red
Ag-PS7 YSC4 x PWx 311 259 419 Red
Ag-PS8 YSC4 x PWx 207 155 429 Red
Ag-PS9 YSC5 x PWx 307 245 402 Purple
= _ o - o B
LSD g 05) - 36.17 37.61 64.41 -
LSD 01 - 50.74 52.72 90.3 -
CV (%) - 5.26 8.89 10.42 -

- = not determined; * and ** significant at the 0.05 and 0.01 levels, respectively
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Table 2 Means of ear yield with husk (EwH), ear yield without husk (EwoH), relative to ear yield with

husk of check (RE. to Chk.), day to flowering of male and female, plant and ear heights, and

flavor
Hybrids Yield (kg/rai) | RE. to Chk. | Day to flowering (d) | Height (cm) - (1_5)1/
EwH | EwoH (%) Male Female Plant | Ear

Ag-PS1xAg-PS9 2,062 | 1,539 121 53 53 175 92 3
Ag-PS2 xAg-PS9 2,560 | 1,580 124 47 47 164 90 4
Ag-PS3xAg-PS9 2,147 | 1,531 121 48 48 156 81 4
Ag-PS4 x Ag-PS9 2,428 | 1,727 136 52 52 204 115 4
Ag-PS5xAg-PS9 2,303 | 1,639 129 51 51 167 96 4
Ag-PS6 x Ag-PS9 2,291 | 1,737 137 50 50 155 84 3
Ag-PS7 x Ag-PS9 2,184 | 1,554 122 51 51 171 86 4
Ag-PS8 xAg-PS9 2,276 | 1,681 132 49 49 175 91 4
Insee 2 (Chk. 1) 2,337 | 1,453 114 49 49 158 97 4
PAC12081A (Chk. 2) | 1,986 | 1,270 100 53 53 179 89 4
Mean 2,257 | 1,571 - 50 50 170 92 4
F-test ns ** - * * * * ns
LSDg 5 - 217 - 3.7 3.7 6.89 | 6.4 -
LSDg ¢ - 294 - - - 9.32 | 8.65 -
C.V. (%) 10.01 9.49 - 5.07 5.07 277 | 479 16.1

- = not determine; ns = non-significant difference (p>0.05); * = significant difference (p <0.05); **= highly

significant difference (p<0.01); ¥ = (1 is poor, and 5 is best)
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ey lawn Tuaanaaney ueanaenaiiie
ANUFIAH UazANFIAN dauuaneIInIg
siAad1ARYEIAT (p<0.05) HNLTUNANRANN
gan9Ldon (ear with husk, EwH) UazAINYTaY
maagﬁfm'ﬂnﬂ (flavor) LiwuANULANA1INIIRAR
(p>0.05) (A3197 2) Hawdadnaanaidanvas
iﬂaiwmmaﬂuﬁmaw”ufﬂmauﬁ@hmﬁﬂ 2,062-
2,560 nn./13 uazlduandranaafidnuwug

o
[

Wisusunawusauns 2 (2,337 nn./3) uaz
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WuE PAC12081A (1,986 nn./13) vuecfinania
dnaatanidfendanade 1,531-1,731 an./13
waznnanFunazeuiinandadnaalanilfen
dndrdalwaniudisnuiIoufsunug
PAC12081A (1,270 nn./13) Aaidu 121-137
6 & 6 1 =1 =3 A
wWefifud waznnduauilludadiag wans
‘ﬂmamamlﬁﬁu’hnﬂ@;Nauﬁifz@”uwawamay;
Twnawiauszutstununuinsd e uanand
SausasliiAuiaonuindaifenlilasanis
ati1984 Ag-PS9 NlFidunuswaiwugnysud
LANANANENBRBEWINNENDWRUE (Ag-PST 11d
Ag-PS8) HAUBIANNLANANNIINLINTTNENA
W UNaNINATHENTINTERINIT N INARINY
s v £ = A =
AU WA AY BITTNBIIUNITNARD S
AauntninnaN Tzt Inanunugalue
LRo3aas (field maize) tNaldlun1yWa wl
WuNIINTI INan L (Tracy, 2001; Abe et al.,
2019) uanant eTlAiAwhduauguansme
WRAFN9 (PrPr) uulasiuloun 5 uazdurinle
Wad (co) vulaslaulonn 9 v Inannus
' o ¢ o < A '
ANIHRUTHANALITIN 6 (S) afluanin
lalulona (homozygous) WazM1INIUVBIN
sasfuurasaanidadianynilugnuaniasn
(Sharma, et al., 2011)
a ¢ 1a a
3.3 areidSaurnuaninloaiin
[
RAZAMANIW IR
3.3.1 YSumihena
a 6 6 =
nNTAeTzResndsznauniaiadl
& @ & o & A )
209108AT1IINARIIUNG 10 WU Aoy 21 T
RAINNTHNANLNET WUINUSHI I aNanInua
(total sugar) #aNanauIaIg (non-reducing
sugar) uazUSunaasuanlnloorfiudainu
wanaIn1Isffedidnedan (P<0.05)
(9137497 3) ﬁwaiwmmwuﬁajnﬁufﬂ@aauﬁ

ﬁmmﬁwmaﬁmm@ags:mw 181.5 mglg

@hmﬁsi’uaaﬂﬂaﬂﬁagij’LLa:i'uaan
@aﬂ@ﬁLﬁmlaagﬂNawmaauﬁﬂ'wmﬁ'ﬂags:mw
47-53 1% ﬂz\‘i@‘i’aQLL@:@"’QLﬁwaaw‘“mfl,ﬁmﬁ'm:
2ONAANWIDNNY Iﬂﬂ@ﬂwawiﬁﬂwmmmﬁma
Ag-PS2xAg-PS9 Laz Ag-PS3xAg-PS9 1#dn
LﬂﬁU'S'uaaﬂ@anﬁ’aQLLazfuaan@aﬂﬁ"JLﬁm%q@
1 47 us 48 T A WAL ﬁ‘ﬁd@mﬁ'uw‘”ufm%w
\finy PAC12081A Pl¥eniaduagi 53 T

°1TnI‘wﬂmwuﬁnwawﬁ&iaaw"’ufﬂ@am_l
ﬁ@hmﬁﬁmwgaﬁu 155-204 . uazdnnugs
AN 81-115 . %ad'suslmgﬁmmﬁﬂmwgdﬁu
wazawgadnlndidosiuuiilIoudioy
PAC12081A uniiugwan Ag-PS4xAg-PS9 714l
mwuqaﬁuua:mwugaﬁﬂgdmﬂﬂhwuufl,ﬂ%ﬂu
ey

ABNINAITIUL Tz U NIA D9
gﬂNamj’wﬂwa‘mmuﬁmdﬁﬂmmwmi%'u
Ussmuluszauidsinuiusilouifsiad
490U PAC12081A LazWusLUTouLinud
WniasnuTaun3 2 usasliiiuinfionie
waulnlosinlifinadaqgmainnisiudszniu
GUAMUPUUAZANINTAY WA O AFINT

{ o & .
2IMINLNNTUNINNT

(Ag-PS1 x Ag-PS9) f4 459.7 mg/g (Ag-PS7 x
Ag-PS9) lummxﬁliﬁﬂwwmu?&haw”mfmsﬁﬂ
PAC12081A flSunasinananinae 449.4 mglg
wazdlwanuiiniasnuiduns 2 fuTum
WNeanInua 347.4 mglg NAN1INAREIT LA
fiTnlnennuiiisnuinasey 2 Wug fe
Ag-PS3xAg-PS9 (392.3 mg/g) Las Ag-PS7x
Ag-PS9 (459.7 mg/g) GU5anmminanansnualu
FLAUIABINUWRUTNNTAN PAC12081A (LSDy o5 =
65.75 mglg) I e At A anausafidade
173.6-451.0 mg/g UAzWUIN1IA1 PAC12081A
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mmaa 393.8 mg/g wanNIEINUINLSuN
TananInuaLaz NI a ke US AT AN N FUNIE
Tuuwanadsinu fdenanauwusgs (r=0.99*)
anNnIBlundat 1 lwaninwiiaaniiana
¢ A a X ' oA =
glasalwenlamiufiAuduatsdaiiasauds
FIFA INUUANNWNUIZAARIDEIIdaLUBILD
& o X A a a &
L:ua@mmuqmnmuuazuﬂimmiwmnjﬂmvlm
- Y . . .
(polysaccharide) qumﬂmulumammqmm
mlyfmi (Hannah, 2005) &114717IN@RINKIN
i shrunken-2 sTﬂﬁLﬁmﬁsJ'JLﬁamq 20 VURK
AIHFNLNES ERUSH AN Inua luluaa

§38@ (289 mg/g) LAZIZAARILARD 186 mg/g
Lﬁ'aﬁniwwmuﬁmq 29 MARININRULNET &
USunaminenaninuaanad 36 twedidudlu 9 Tu
w3e 4 1o SiFud/iu aatmiSunaminanaunas
sasmsaswudassaiudessfidsninade
qmmw%'ﬂwmmmﬁ'ﬁaaﬁwmﬁmsmLaualu
MIAaLRaNWUT (Soberalske and Andrew, 1978)
uanmﬂi{mmmmmaagnwamwiazw”ufﬁmw
wana9nwitosandaruulsusiuvesin
FunnIdu 9 ﬁﬁ'ﬁﬂ%wa@iaﬁﬂmaﬁmmm:
WneanInua (Wong et al., 1994)

Table 3 Means of total sugar, non-reducing sugar, and total anthocyanin content of F, hybrids and two

check varieties in the kernel at 21 days after pollination

Total sugar Non-reducing sugar Anthocyanin
Hybrids
(mg/g) (mg/g) (mg/100g)

Ag-PS1xAg-PS9 181.5 173.6 131.0
Ag-PS2 x Ag-PS9 262.7 256.0 140.5
Ag-PS3xAg-PS9 392.3 384.9 241.7
Ag-PS4 x Ag-PS9 271.4 261.7 255.1
Ag-PS5xAg-PS9 216.1 210.5 118.4
Ag-PS6 x Ag-PS9 354.3 345.3 162.5
Ag-PS7 x Ag-PS9 459.7 451.0 141.1
Ag-PS8 x Ag-PS9 2247 218.1 130.4
Insee 2 (Chk. 1) 3474 314.7 45
PAC12081A (Chk. 2) 4494 393.8 71.1
Mean 315.9 301.0 139.6
ERe ok . .
LSDy s 65.75 63.76 245
LSDy o1 93.53 90.69 33.42
C.V. (%) 9.34 9.5 10.29

** = highly significant difference (p <0.01)
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3.3.2 ansuanlnloeniin

ATz RYSu e uln
iduluiuaavasgnuanta lwanuiiwuh
gﬂwau%ﬂwamwuﬁmx‘wﬂ 8 auWug d
Usumasuaninloorfuginiiwuiiion
oy laofuSunassuanlnloofiuluinda
118.4-255.1 mg/100 g UWaZgNW &Y Ag-PS4x
Ag-PS9 lhdSunmansuaulnloorfinluiuda
§I§0 °1Jm:ﬁw”mfm%'ﬂmﬁﬁmu%ﬁaiw
PAC12081A duSunmsansuanln boafin 71.1
mg/100 g uazWUSIIDULABULNAAFIRRDINUT
uns3 2 ﬁa'lil,l,auiﬂvlmmﬁw‘i'lqﬂ (4.5 mg/100
9) Ut Inaludadul9 andean purple corn
Usunuanlnloprinludilnawdageis
1,642 mg Y83d®17 cyaniding-3-glucoside/100 g
Rninuws (Cevallos-Casals and Cisneros-
Zevallos, 2003) #38 290-1,333 mg/100 g U8
Wninus agnelsfinny aauLan@tInes
ﬂ’%mma’muau%i%mﬁuﬂh’fuay;ﬁ'u’é‘ﬂ‘vams
298 1T% amwﬁ?uﬁﬂgn I nzidSinm
f3uenlnloonfin (Jing and Giusti, 2005) lag
Tusssumaasuenlnlosfuinuludalnad
3vfia Aa cyanindin-3-glucoside, pelargonidin-
3-glucoside i &< peonidin-3-glucoside (Zhao et

al., 2008)

4. a3
nIdivdpsnuidlnaniudiale
gﬂwamﬁm AWaN Ag-PS3xAg-PS9 UAz
Ag-PS7xAg-PS9 Aifidnsniwlunislinania
ﬂﬂﬁ@lmzﬂ”uLﬁmﬁ'uw”uquiﬁ’] anuaNiam
wWnkazguwnIwNn1ITudeniunagluinmaeia
sawnsdansuanlnloofinluudaimudwunn
ni 3 whmaaiﬁﬂwmmmﬁmaﬁ'mfmsﬁﬁ %38

$NNI1 30 eI INanINUELRE Tl

fwuguamiamIliuiguilag

o) =
5. naanIINdszna
nideluatsftldiunuganuunis
AWINERNINBAUSNIINNMTIBURITIA (1T.)
152411 2559 1589 ﬂﬁiﬂ%’ﬂﬂgdW”%fﬁﬁﬂIW@
A A ’~ A a
wwNatNNUSI asann oo iuuazniula

wrnluwda

6. 318N1391999

Qs A€ aaAa
jui?lﬂ@] ﬁ]ﬂllw‘ﬂ, 2555, 8016 : N1IINIUHNUNIT
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