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Selection of Purple Tian Corn Inbred Lines by Test Cross Method
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Abstract
Purple com is a source of anthocyanin having high anti-oxidants. Purple Tian corn breeding
contributes consumers to access to healthy food. The objective of this experiment was to select 83 purple
Tian corn inbred lines extracted from the F2 hybrid populations and backcross populations between local
Tian corn and purple waxy corn. Fifteen elite S3 inbred lines of purple Tian corn were crossed with the three
yellow Tian corn tester lines. Forty five line x tester hybrids were planted with three tester lines and
two local varieties in the randomized complete block design with 3 replications. It was conducted at
Rajamangala University of Technology Suvarnabhumi, Phranakhon Si Ayutthaya province during
December 2015 to February 2016. The results showed that all hybrid of six purple Tian corn S3 lines,
namely L1 FC/TBK (S 17-1-1, L2 FC/KKU1 (S,) 13-1-1, L4 FC/TDJ (S) 16-1-1, L8 FC/TDJ/TDJ (S,)
11-2-1, L9 FC/TBK//TBK (SS) 17-1-1 and L14 FC/TKKU1/2*TKKU1 (Sa) 1-1-1 had purple ears more than
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95%, it mean that purple ear genotype of these S3 lines was closely to homozygosity. Inbred Sslines,
namely L1 FC / TBK (SS) 17-1-1 and L2 FC / KKU1 (SS) 13-1-1 had high general combining ability in terms
of yield but their hybrid ears were larger than those of Tian corn standard size. Therefore, they should be
self to increase homozygosity for other agronomic traits and crossed with tester lines having small ear and

good specific combining ability for further hybrid development program.

Keywords: waxy corn, purple corn, line selection, combining ability
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4 (Hanyu, 2012) snendulaglesiaesininadawiisfnainnimnanasesdiunana (waxy gene; wx)
agluaninuels (recessive gene) uu‘im‘iu‘ﬁmﬁj‘ﬁ' 9 (Coe and Neuffer, 1988) 1laqifuAnuseinNIsLFing
%’ﬂfﬁwmﬁﬂmLﬁu%umumiwwﬁwmmmLﬁ@\nmzﬁﬂﬁq%mméﬁiﬂm nuzipeaiudizinalaliauaula
mmmmmwmﬂ%u iwqiwmﬁﬂqﬁmLﬂummizgmmwﬁﬁﬁﬁqiﬁ”%mmﬁw desanwdaaniians
wenlsloeniulSinaunnuaziifanssudueyyadaszqegaiie T auifiauiudininadanawazinies
(Khampas et al., 2013) Twnanand1alnaduseliansuenlsloanfiudiunn 118.92 + 14.97 mg 100 g’
natiatlsranns 10 Wi wnlsiBunnsnsueulslrentuanaadntiosmias 96.82 mg 100 g (Lago et al., 2014)
danatingndn Lﬂummﬁ“ﬁ'ﬁ@mmmﬂmmmiﬁ' frstnaluwruunanisndndeléidne (Chander et al., 2008)
nadfulgsiugineinadieudanstadiAzviiiiunuaniiuielufesdu Wewmmudufinamgiais
Imluanduensiiegunimaesaulumun - sneaismdsdaiadludnveanewdunaannisinauson
fuaesdiudn Booster? (B1) waz Purple Plant1 (PI1) inlsiin13daAsnzsl cyanidin-3-glucoside T
WEFANSN (Lago et al., 2014) mmmm@@ﬂm@\izﬁ“ﬂwmmﬁmamﬁqLﬁ@%mﬁ'ﬁ‘tuvlwﬂﬂgimmw dominant
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m%mmﬁuﬁ:mmu 3 mﬁﬁuﬁf‘ﬁﬁﬂumu@u AHUIUANTHATW N AN UUNTRALAZN 19919 UT99
nguuanludatnevanuls lneRansnnannnsnszassesinsnsndaluiinfidunainainaninases
ATBBIANATAINAUTNE (xenia effect) LwﬂuﬁﬂwmxLmﬁmﬁmqiﬁﬂmﬂgﬁﬂwmxﬁmdm (no xinia effect) Fartu
@Tﬂwmzmimmmﬁwmﬁﬂﬁﬁiqﬁaﬂmnglu%iu@n (finA LazAnsy, 2558) lunisannanaiugauusadialng
Feni@sins Redesnednmouziindunefialulndad luanmemiiau (homozygous) Tnizdeafuniaimunans
Wuﬁjﬁw,mmLﬁ@lﬁﬁ@%ﬂﬁumiﬁuﬂqqﬁuﬁ:@,ﬂNmJ nefaenfiansnaInan ez FuRa HANANYIOTAUE
AnunsnUsusamegn nwndan e a ﬁmmﬁ@mmmqﬁuﬁqmmﬁﬁ ALl AN TN US NN T ALT (Melchinger
and Gumber, 1988) N3UNAENUTNANAIBY (inbred line) HANALAEWUTNARLLLLL Line x Tester Waz
wmmuaﬂnmmmmLqummmmmmMmmG‘m (factorial mating design) fﬂ'fmﬁmmmmﬂﬁuﬁmmﬁqmﬁﬁ
wazdnnguianinelsdaly weldaneugmaseufiegsanguianinalsda (Fan et al., 2009) nsmaaetia
Tnnuazasdifiedndenaeiuguaniaesresdinnafiaudsnedidnezdndaasdialulnduoy dominant
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homozygous uazWignuannidnsuzAulenaniuasRugnaaey
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mmmmﬁﬁmwﬁuﬁ:@uﬂmm Line x Tester (LxT) 149U 45 ARAHN ﬁié’ﬁqwnﬂﬂimauﬁuﬁ:ﬁ‘zudwmﬂﬂ
ﬁuﬁfmuﬁf;mq%ﬁ 3(S) AU 15 @8NS (Line; L) SUANaNAUaaiugnagay 3 atasiug (Tester; T) i
ﬁuﬁﬂa:ﬁﬁﬁqﬁ
- zﬁmﬁuﬁmmﬁmm%ﬁ 3(s) (L) ﬁ@ﬁmmnﬂimﬁm@ﬂmu%ﬁ 2 uarlsranIgnuannay
szmdnatnnaiauiudniwadrawmilendiiog

L1 FC/TBK (SS) 17-1-1 L9  FC/TBK//TBK (83) 17-1-1

L2 FC/KKU1 (Ss) 13-1-1 L10  FC/TDJ/2*TDJ (Sg) 2-1-1

L3  FC/TDJ (SS) 3-1-1 L11  FC/TDJ/2*TDJ (Sa) 11-1-1

L4  FC/TDJ (Ss) 16-1-1 L12  FC/TBK/2*TBK (S3) 15-2-1

L5  FC/TDJ//TDJ (Sa) 1-1-1 L13  FC/TBK/2*TBK (83) 16-1-1

L6  FC/TDJ//TDJ (83) 3-2-1 L14  FC/TKKU1/2*TKKU1 (83) 1-1-1
L7  FC/TDJ//TDJ (Sa) 9-1-1 L15  FC/TKKU1/2*TKKU1 (SS) 6-1-1

L8 FC/TDJ//TDJ (83) 11-2-1

-aneiugneaay (T) uareiuguansoesinnwaiaudivaes
T1 INS/TBK//TBK (SG) 13-1-3-1-1-1 T3 TSW (SS) 23-2-1-1-1
T2 TBK(S5) 11-1-1-1-1
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1ngnuas L x T a1uau 45 guan gnnaasudaniuaaiuinagey (T) 3 arewug uaswugilsey
Wy 2 Wug Ae Wufineutiunig (TBK) uwaviufinaunceduns (TDJ) sau 50 RNAREY 19U
nimeaesuuLguluuRananysnd (randomized complete block design; RCBD) 911 3 %’1 WAIAZUUIENARR
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81y 17 Junasilgn waslddeousaniineauaunaulau nrsasupudaitldaisiaidenidu (atrazine)
AoLIANITNTRaWIAN uazliinlasszuuaianes

ﬂ@ﬂmmmuﬁmmﬁﬁﬂﬁﬂmmf AEINATUIAENSNBATUAZAANUNITHINEAT HaneNdemnATUTaE
PITHIAAGITTOUNH AIMTANTTUATATALFLN TEUINUABUSUIIAN W.A. 2558 DULABUNNATAUS W.A. 2559



ANIANTINHATWIZABNINAT 127

ABmaiudays

Tuindnsuenniansnssine: Hud englassazeaanasuazengean s (TuannFuRliesousn
uﬁqﬂ@ﬂﬁﬁuﬁ' 50% vasanuausiuluilasionildpaaraeunasuaraan iy ANNETBIAU LAZAIINEITDS
Auuiedln qmmniﬂumummﬂum Lme@m@qE]ﬂuum mm’mu‘ﬁmmmmm 5 du wazAnARAe Ty 1)

HANAR © FLIREINAHAR 2 W0INANS wuwm‘umm 7.5 AT, S19% 50 HUMLRENARed LA
m@mamﬁmﬂ 20 fundseentvn thilnundaiwindnasiadden thmininaandeeniaenianiziing
Aruanufly fuls wasdusauiindia Awaudiusuauiin/ls

AAUsTNaLNANAR : TnANEI9En ANNAtin (Trannuananatin) wdaendu au. wasiuanunu
unawan Inaguinanuan 5 dnsaanaaes hanmAnaag
NN5ILATIZUHANINED A

3LmﬁxﬁmmLLﬂa\ﬂmumm?wmmmmLmum@‘wmmLmuzg'u‘luuﬁ@ﬁmymi (RCBD) wazil3ew
FenAnuuAnsAniaslngda Least significant difference (LSD)
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nsAnRanaaRugItnainuRaiaa
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dntwadauaeiugnaaey (T) 3 a1esiug Hanwnic@ansiu aniuvinduisny Aduirny wasdlng
= o A A = = = o o P = o o ey |
wileuiu An A0 Waes Weq uazlisn AR LarlAnBInae WenaniuatswugdinaInasing (L)
WU U 1e9gnEaN (LxT) HAMASS Waa Laviad uansiuluiesflssnaumieiugnasaesany
Wug doudnmusindauasda@ioslidauduiusiudsasiu anuiudusnuacdduen Inagnranung
aneiugRNAnLarEALng uuansdnEIEAaNFY Anurindusny uas@dusapududdon Amiudueandn
wazdaluniamagaunial wudi Hanaiuginaniugiuaaiuinaaeuna 3 anaiug udalignuanniimuan
Annsuavdadsnufaunniln (>95 %) aruau 6 aeiug tun ateug L1, L2, L4, L8, L9 uay L14
(biuanedieyn) uanedraneiugne 6 aneiugiiugnssuiinunndnenizmauazdadiadindingeiuanm
Wguifuuu (dominance homozygous) anuaniiliRadlindanefeuiommn douaneiuinageuilignuan
fdndainsduiudndmades atwiesanareiugdiiiugnssuaiuauddnes luan mamelsla
(heterozygous) (Lago et al., 2014)
ANHUSHANRAUDIGNHAN
a

anuan LxT Winananneudeniaenuaznasleniaenuansnamieadia (P<0.05) uazlinananm

al

nanAugIAsuiIunIg (TBK) %\1LﬂuﬁuﬁflﬂﬁﬂuLﬁﬂ‘uLmuﬂuﬁuﬁ:ﬁmwmnﬂ%ﬂqﬂluﬂ@aﬁu anuaNy e
anaarig L1 uaz L2 1uandngendignuanau fuiugnaaeylunneuanasrsditadiny (P<0.05) A
ﬁ'ﬁL@ﬁﬂm@qmﬂﬁuﬁf@mdmwﬁuﬁluj Tneanesiug L1 uaz L2 ﬁm’qLfsﬁlw@mmﬁuﬁ:‘luﬁﬂwmzﬁmﬁnﬁﬂﬁ@u
danulden 1,57 uaz 1.53 fw/ls uaziwmiininudalanlden 0.98 uaz 0.94 fu/ld AuAAL (Table 1)
aneiug L1 uaz L2 Safluseiugidassousnsuanialua wazfinisazansesduuunuauanannndtang
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Table 1 Yield of Line x Tester hybrids of Tian corn compared with testers and check varieties tested at

Phranakhon Si Ayutthaya province in cool season 2015/16.

Lines Tester Average (L)
T T2 T3

———————————————————— (Green yield, husked yield) (ton/rai)

L1 (1.67, 1.05) (1.23,0.71) (1.80, 1.18) (1.57,0.98)
L2 (1.60, 1.03) (1.46, 0.81) (1.53,0.99) (1.53,0.94)
L4 (1.39, 0.98) (1.54,1.13) (1.18,0.89) (1.37,1.00)
L8 (1.24,0.77) (1.36, 0.93) (1.04, 0.64) (1.21,0.78)
L9 (1.14, 0.63) (0.84,0.49) (1.25, 0.86) (1.08, 0.66)
L14 (1.48, 0.98) (1.10, 0.64) (1.75,1.12) (1.44,0.91)
Average Tester T1=(0.85. 0.54) T2 =(0.80, 0.55) T3 =(0.86, 0.60)

Check C1=(0.55,0.28) C2 =(1.16, 0.55)

CV (%) (17.46, 26.77)

F- Test >

LSDO'05 (0.46, 0.42)

LSD (0.57,0.55)

001

Lﬁ@ﬁma?tmmmammqnmu LxT 218iANaN WUIN gnuan L1xT3 Tinananggn fiwininrieu
denudenuazudeanilaen 1.80 uaz 1.18 6/l sesasn Ae L14xT3 Sniniindeutlenildenuazuds
daniien 1.75 uax 1.12 5/ls padndin aneviug L1 uaz L14 faussousnisuasanzintoanaiug T3
LL@tgﬂN@NﬁLEI‘VIL‘Vlﬂiﬂ‘%@’@.\‘iLﬁ@Lﬂ?‘ﬂULﬁﬂUﬁU@ﬁﬂﬁuﬁV]ﬂ@ﬂu T3 i Tunausl dhinenzdnaneiuganan
L1 uaz L14 ﬁﬁuﬁ;ﬂﬁ‘wﬁlLL[}’Iﬂ[ﬁi’Nﬁ‘].l@’]ﬂW%fVlﬂﬂ@‘Ll 73 Taaanedug L1 HiszdRnugnesuunainiug TBK
waz L14 HilszdAnugnasunnann TKKU ?ﬁq@auiﬁmmjmawm'a‘li%ﬁu T3 aneug T3 HilszdRnugnasusn
NIUg TSW (AmR, 2558) ﬁqﬁuma‘ﬁmLE@ﬂmﬂﬁuﬁjﬁﬂiﬂ’iﬁﬂﬁ%ﬂqqﬁuﬁ:@ﬂmzm ANeRUEAYIARLAANNIAIN
‘]Jimﬁm‘ﬁﬁﬁugmmaﬁuqmmﬁm'wﬁu waznisdnnguianinalsdadaslinisAnaanilss@nsnn
(Melchinger and Gumber, 1988)

ANHUZHNUBIRNHAN

sadniludneurdAyassdinaInamen QﬂmmuLﬁ@uﬁwumﬁmmmé‘]nlu@ndwmmﬁuﬁmmmu
wazlvnndniugiBauifeuednadidaddty (P<0.05) iWasanngnssuaesiufimusndneazauniines
dnatwadnowiisafinainnisuasseanaesiuuuunaton wuutd uazuuudndng tnedninasesduwuudy
ﬁ%w%wammdmvuﬁ'uj (UmenuazAniE, 2551) ANAN L4xT1 ﬁmmﬂﬁwﬁnmn*ﬂ'zﬁm 3.9 3. 9R9AINN b
L2xT3, L4xT3, L1xT1, waz L1xT3 Geflnanundnedin 3.8, 3.7, 3.6, uaz 3.5 1. AuasU (Table 2) ANAN
L1xT1 waz L1xT3 fadlilnens 17.4 uaz 17.2 2. anniigeandae dedugnuasdauingdedimundneilnig
nnAnsguesiiainamey femafianrundreiln auin 2.5-3.5 luRums ArmENain 10-15 s
MATRLAINER 8-10 un (anTinaaesitaliridnTse, 2543) gnuasiinpaundaiinliumnsnaneadia (P>0.05)
fudna e Baudiey T8 duan LoxT2, L14xT2, kaz L9xT1 Gdaanandnedln 3.0, 3.2, uaz 3.2
93, AN LATES UL EAReENIaRY 9.8, 11.2 WAL 10.4 LAY ANNSNAL (Table 2)
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aneiugnageu T2 %'\1Lﬂumaﬁuﬁ:ﬁmﬁmmnﬂizmmim‘ﬂwmLﬁﬂuﬁuﬁ:ﬁmmxﬁmmnf’mEIn 2.95
3. WATHANIULDUNAR 8.4 UD0 ﬁmmmﬁmﬁﬂndmwﬁuﬁmmu T3 fiataanntlszarnsdatnaiftuuig
Feanassatnaiidudnsty (P<0.05) Wethanatugvagen T2 mmumﬂwuﬁm‘m@ﬂmmmqmu‘lﬁmumm
niailnuazsusuunamiadianingnuaniilfanateiugnagey T3 Gsaanadesiu Boonlertnirun et al
(2015) i T2 uaz T3 iuaeiugvasenlunisdaidenaeiuguusadninafioud viesitedsznen
mmﬂuﬁuﬁz’q’qmmzﬁﬁqﬁmﬁ@‘lﬁié’gﬂwmu%qmmﬁﬂuﬁmqﬁﬁﬁiﬂmmmiﬁmmgmmﬂﬁm@mamﬂq A4A99
thansugBuusedninaieudvdesidinmnadnumeseunaatuaneiuginn naiiaudiadisnden
15 Lﬁ@mﬁjmuﬁ@mmmm?mauL@Wﬂz‘ﬁ'ﬁrﬁi@ﬁu Lmzﬁmﬁ@ﬂm@ﬂmumﬁmmam@q 1ninlfnnsgin
e luiuggnuansiely

Table 2 Agronomic traits and ear size of Line x Tester hybrids of Tian corn compared with testers and

check varieties tested at Phranakhon Si Ayutthaya in cool season 2015/16.

Entry EN" PH EH i ST ED EL SRN
(ears/plant) (cm) (cm) (days) (days) (cm) (cm) (row)
L1xT1 1.1 164 78 45 a7 3.6 17.4 13.4
L1xT2 1.2 162 71 46 a7 3.4 16.1 13.2
L1xT3 1.2 177 82 45 47 3.5 17.2 15.2
L2xT1 11 160 79 44 46 3.5 16.5 13.8
L2XT2 1.0 160 68 41 43 3.3 15.6 11.8
L2xT3 1.1 168 80 46 47 3.8 14.6 14.6
L4xT1 1.1 151 75 42 44 3.9 15.7 13.6
L4xT2 1.1 170 82 43 45 3.4 16.1 11.8
L4xT3 1.2 173 79 45 47 3.7 15.7 14.2
L8xT1 1.3 143 68 45 48 3.5 15.5 12.2
L8xT2 1.4 157 79 46 48 3.4 14.7 12.4
L8xT3 1.4 157 7 46 48 3.4 14.8 12.8
L9xT1 1.0 151 67 41 43 3.2 14.7 10.4
L9xT2 1.1 137 59 42 44 3.0 14.6 9.8
L9XT3 1.3 163 82 44 46 3.5 15.8 12.8
L14xT1 1.2 161 86 45 a7 3.4 15.2 10.4
L14xT2 1.1 169 83 43 46 3.2 15.7 1.2
L14xT3 1.3 182 95 45 47 3.4 16.9 12.6
T 1.0 127 53 38 39 3.0 14.0 9.2
T2 1.2 129 42 34 35 2.9 14.0 8.4
T3 11 119 58 46 47 3.1 12.5 13.4
C1 1.0 132 49 34 35 2.9 14.6 10.6
Cc2 0.8 142 69 48 49 3.2 1.2 14.0
CV (%) 13.20 7.13 9.58 2.53 2.04 4.67 5.06 7.7
F-test ns . wx o . o . .
LSD 005 - 22 14 2.2 1.8 0.3 1.5 1.8
LSD - 29 19 2.9 2.4 0.4 2.0 2.5

0.01

YEN = Ear number, PH = Plant height, EH = Ear height, TT = Tassel time, ST = Silking time,
ED = Ear diameter, EL = Ear length, SRN= Seed row number
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ANHUSNNNITINHATURIGNHAN
s e e e L o de 4 e e e
gnuax LT Alfarnanaiuguansoesdad 3 (8, lines) NFmaantanuauinsesuliunnstafiunig
anm (P>0.05) Taadanuwiudnagszning 1.0-1.4 dn Tdunnsrenisadfnudionaineuiugiuzaunay
(Table 2) gnuandaulunianugesiunazanuguilnuinndtarsiugnasevatnaliadAny (P<o. 05) uaz

’ZQ\‘iﬂQWW%ﬁL‘LG‘E]‘LILV]E‘LI’E]EI’NZJ%EI@’W]&I (P<0.05) IﬂﬁlL@WWu@ﬂN’&N‘VIVLﬂ@Wﬂ@’WEIWLLﬁ L1, L2 ez L14 ‘Vlﬂﬂlll’&ll
ANGIHAUNINNGT 160 . LL@SSﬂ'J'WNQ\‘iE]ﬂN']ﬂﬂ’J’] 65 AN, QNNAN L14xT3 umm@;\imuummmzﬁ\iﬁlﬂmn

U
A

A
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