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Comparison of combining ability to evaluate local varieties small
ear waxy corn for development small ear waxy corn hybrid
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ABSTRACT: The development of new corn varieties in goal of breeders is to use the potential of
hybrid varieties. However, obtaining of the best hybrids is effects from good parent inbred lines,
therefore the selection of varieties for extract inbred lines is very important for small ear waxy corn
breeding programs. Therefore, conducted the combining ability test of local varieties small ear waxy
corn for selection to extract inbred lines. By different six local varieties small ear waxy corn were
crossed in full diallel matting design. Thirty cross hybrids were evaluated in RCB with three replications
on two environments. The result showed that environment affects differences on 1% ear yields, 1 and 2™
ear size, ear and plant height, time to silking and harvesting. In combining ability information obtain
of yields and agronomic characters with additive gene effects express control while yield component
characters were dominance gene effects express. The potential of local small ear waxy corn varieties
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for extension of inbred lines show that teindamnakay were combining ability and mean best on yields
and yield component on first and second ear characters, But in agronomic characters were tuckgnailoei
obtain best combining ability and mean value, Which is suitable for further extraction of inbred lines.
Keywords: selective breeding, extension inbred lines, heterolysis of hybrid, reciprocal parent
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Table 1 List of six varieties of local small ear waxy corn
Ear size Plant .
- : ) Silking
No. Varieties Source Kernel color (diameter x  height
(day)
lengthcm)  (cm.)
1 TKNB Khon Kaen, Thailand white 3.5x13.5 180 55
2 TTKL Loei, Thailand purple 3.5x13.6 200 60
3 TLBK Ayutthaya, Thailand yellow 3.2x13.2 150 55
Luang Prabang, Lao
4 TMLP black 3.0x13.2 200 65
PDR
white/yellow/
5 TLSP Savannakhet, Lao PDR 3.8x13.5 220 65
purple
6 TMNK Khammouane, Lao PDR  black 3.6x13.6 210 60
mMsUanynaRaUANNANSINALN UGN nsiuiindays
WAt THAEugNHAN  ANUIURINNA tuindayadnunemeanianens  ldud

30 yWug unlgnyageusauriusiugwaud A1uu 6
aneiug MasiavNn 36 vug vinnslgnneaed
Wuggnuanly 2 annuondan A TNanenat
nWaug dsemalng (16 °25'577 N, 103°30'22”
E ULAYANNANAMNIZALUINELA 160 LuAT) Uazh
Anendens@nssunaztldasudunsian  add.
a1 (16 °9:'36'16” N, 104°45'02" E WaTAIMNGS
ANILALUMLA 140 1WR3) lugauu1 sendng
\PRUNOARNIEY 2560 DOREUNNNRLE 2561
MNUHUNAsasLuuguanysainialuuden
(RCB) A1uu 3 11 Taeilgnsiugas 4 unasiautlas
elag FuvivuNg 114 wilastas Amenaulas 5
wms szavign 80 x 25 WuRWAT Wiiuuuwu
tlag TnnniLNesNananasanduean s 50
wefidus (18 Sundaduaan i)
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mﬂ,ﬁ) dvninvdalaniaan (Alansusials) o
windie (nSusiadn) mmﬂam@umm'ﬁmﬂ”ﬂﬁ 1
war 2 laud  Aonundednuazaanuenadn
(LIURLNAT)

NISATITURANNAD A

FuAsziAnuuLlstsauesdnE i AN
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block) RCB uazufseuiieupanelneds Least
significant  difference  (LSD) ﬁ?”ﬁum’mﬁ'ﬂﬂ’u
P<0.05 yANgNIIuLn9nsavly (general
combining ability; GCA) LardNIInNULNITIINEL
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U84 Griffing (1956) method 1
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1 UAZ 2 WAYAKNEIB (plant height) HANNUANGIN

14 (Table 2) zﬁqu%w“ﬁwm@mmwmﬁ@yﬁiﬂﬁuﬁ:
dalnadiesd (E x V) wudn Huasenananyiadann
(un-husked ear yields) wazeananlanaanlu
£gni 1 m’mqgﬁu AL (ear length) LAy
ANNNTNENT 1 way 2 wANANeRY (Table 2)
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Table 2 Mean squares of variance of environments varieties and interaction between environments
and varieties of 1% and 2™ ear for yields, ear characters and agronomic traits of small ear

waxy corn
df 1 37 37 150

Mean squares % CV
Characters

Environments (E)  Varieties (V) ExV Error

st
un-husked 17 ear 201,378 * 102589 ** 25627 ns 31,194 16.11
yields
nd
un-husked 2 ear 504,583 ** 50095 ** 57,409 ** 25991 18.83
yields
husked 1% ear yields 5,480 ns 54,326 ** 12,461 ns 13,891 15.91
nd

husked 2 ear 131,003 ** 16,076 * 23,898 ** 10,897 18.44
yields
1% ear diameter 0.76 ns 1.08 ** 0.9 ** 045 17.94
2" ear diameter 0.04 ns 0.73 ** 0.72 ** 0.34 16.78
1% ear length 49.33 ** 3.38 ** 1.04 ns 1.40 8.71
2" ear length 75.58 ** 6.12 * 447 ns 3.59 15.51
plant height 29.4 ns 2,968.5 ** 589 ns 445 9.94
1% ear height 2,671 ** 2,098 ** 295 ns 208 11.34
2" ear height 875 * 2,067 ** 278 ns 209 13.30

ns, *, ** not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively
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Table 3 Mean squares of variance of parents crosses interaction between parents vs crosses and
direct vs reciprocal of 1*and 2™ ear yields, ear characters and agronomic traits of small

ear waxy corn

Yields Ear characters Agronomic traits
SOV df Un-husked Husked Diameter Length Ear height
1" ear 2" ear 1% ear 2" ear 1"ear 2%ear 1%ear 2"ear 1%ear 2"ear
Blocks 2 1,368ns  35,102** 627ns  30,483** 0.5 0.2ns 0.2ns 1.0ns 365 575
Varieties 35 47,579**  23,631**  28,327**  8,160ns 0.5* 04* 1.7 3.2 1,042** 1,038**
Parents (P) 5 59,027**  51,338** 20,362*  6,898ns 0.8** 1.6 1.8 22ns 1,562** 1,452**
Crosses (C) 29 43,624**  19,429*  27,008**  7,972ns 0.5* 0.1ns  1.6* 3.1 987**  1,001**
PvsC 1 107,922**  6,957ns 106,432** 19,928**  0.1ns 0.9** 457 121 45ns 63ns
Direct vs
1 14,339ns  9,855ns 1,663ns  9,776ns 0.3ns 0.3ns 1.9** 2.0ns 1,007** 1,124**
Reciprocal
Error 70 14,391 11,176 7,015 5,444 0.2 0.2 0.8 1.7 102 103
Total 107

* k%

ns,

ANN9ATITTTRYAANLLTLIULRINUE

Waud (parents) Q@M (crosses) WugnWaLsia
QNINAN (parents vs crosses) WALRNBNANNIANLING
L (direct vs reciprocal) WLqN WuﬁWﬂLLuu@ﬂﬂmv
nananlanaen Lmvmfgmmﬁnsluﬁﬂm 2 Taumn
N gl mu@ﬂmmummﬂmumm@mﬂ@mﬂmn Ay
mfmmwﬂn‘luﬁfﬂw 2 Taluwmnsinariu Toemyavana
maqwuﬁwaLLummmmmﬂumwmvmmmmm@aﬂ
undi 2 mmmmﬁ‘fnluﬁnw 1 Lmvmmmﬁfﬂ‘w 1
Uay 2 Lmvwmw'ﬁmmmauwaLm"lumnwm:;mm
i 1 uas mmmﬂnﬁnm WAz 2 (Table 3) gl
mamm@@ﬂmmwuﬁmLLumﬂummTwmmmuwuﬁ
wummma@ﬂmmim mnwm:mu’lmﬁxumm
UANBINSTL
guANUANFTUNNTN  genARRNiLNIANE
284 Machida et al., (2010) WL NTUANAALNG
utludalwalaninatesselnaianisanene
NANAR  daunnsAnEnaNsIauslunsTNi wudn
@Tm:rmxmqm@NEmLL@:@anmzvmﬂfmﬂwmﬁmm
wilstsauniaiugnesurestuiirsuauiduuuuna
190 Iummwmﬂwmumﬂﬂam@uNam@mmulum
mummLLﬂiﬂmumqwuﬁﬂﬁmmﬂuwmmmﬂu

usiananansaaunauslllaRna 1

not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively

T ?ﬁgmfamﬂﬁmﬁmmﬁﬁmm PN LATAN
(2558)  MAnENANNLLITUIILYRIENTINUENNT TN
sl nanauANosan el ludnenis AL As
navanuazvaslenulaen  a1gniseennenaan
Ty HdnsuanseanveEuuLLLININNNIWLLTN
Tunensneneanuein  uasdhwdnds Jnng
LAASBANYBIEULLLIINNNNNILLILION .

mﬂmﬁmezﬁmmLLﬂiﬂmummﬁﬂwmzﬁ
AnansTousnINaN  lansniensTNsia
(GCA) Uazn199umlan1e (SCA) 1uz§“mz€mm@4
wil1/391 (% sum of squares) TBNANEOIZHANARTIS
wWasnuastanamtanildenluing 1 uazdnd 2 wu
3 dndoupnnaiilsilemn 299 GCA Hénsdangand
SCA uazavananisasuwau (reciprocal) uaziAn
AU SN LGN THBIEUNAMLANULILING

1IN (0°A) ganananuilstlsouaestiuiauANILIL

94 (6°D) (Table 4) mewmﬂwmvw@mmmw@@ﬂ
uaendslaniAenludnd 1 usshi 2 uwuﬁﬂm
POLIAKTHIERLA 1 INALAN ﬁn\nﬂmm:rmmwuﬁﬂmm
fmmmmymuLmvmﬂwam”l,ﬂmiummmﬂﬂ% desan
unsuanseanTesEMULNALAN (Beck et al., 1991)



310

WAWNEAT 48 21TUT 2: 305-312(2563)..

Table 4 Mean squares and % sum of squares for general, specific and reciprocal effects (GCA,
SCA and reciprocal) of 1% ear and 2™ ear for yields, ear characters and agronomic traits

of small ear waxy corn

Yields Ear characters Agronomic traits
SOV df  Un-husked Husked Diameter Length Ear height

1% ear 2®ear  1%ear 2%ear 1%ear 2™ear 1%ear 2%ear 1%ear 2" ear

42,703**  23,727* 27,079** 7,066** 0.19**  0.28* 0.27ns  1.37** 1,728 1,697**
GCA 5

(65.2)" (69.4) (67.6) (63.9) (35.8) (60.8) (18.5) (40.2)  (88.1) (87.5)

11,792** 6,657 * 7,083**  22213ns 0.20**  0.15* 0.59** 0.77ns  51ns 55*
SCA 15

(18.0) (19.2 (17.7) (20.0) (36.5) (32.5) (39.9) (22.6) (2.6) (2.8)

10,979**  3,914ns  5,923** 1,779ns  0.15**  0.03ns  0.62** 1.27%  184** 187**
Reciprocal 15

(16.8) (11.4) (14.8) (16.1) (27.8) (6.7) (41.6) (37.2)  (9.4) (9.6)
OZA 5,189.4 2,876.9  3,358.1 811.0 0.00 0.02 -0.05 0.10 279.7 273.7
02 4,061.8 1,644.3  2,755.1 2311 0.07 0.05 0.20 0.1 9.7 12.0

1 % sum of squares

* kK

ns, not-significant, and significant difference at

doudneniestssneunanan il 1uay 2 &
An@anuANLLIMUIRIAT GCA SCA Lavaviana
ﬂ’]i@ﬁ/‘i_lv\l"ml,ﬁﬂﬂﬁ:lﬁﬂ\‘iﬁ/u WANANAY RIS
wugnssnzastiumuanuuLlidusauanannnd
BUTPILANLLILNALIN (Table 4) UAAIIANHTAY
’ﬂ\‘lﬂﬂﬁ“”ﬂﬂ‘]_l m@m@mmuwmmmﬂmmmume
HuALANIATLE wﬂmm:rmﬂumﬂ?mm
(qugntitative character) mu@ﬂwm:ﬂqmqqﬂ"ﬂu
£ 1 uaz 2 w9 dpdauanaudsilsou aes GCA R
SnIEUGININ SCA LAZEVENANIAALWaL] wasH
mmmLLﬂmmumﬁqwuﬁnaimmﬂummuﬂmmum
INGINIEUNALANILLIN  (Table  4)  ugAedn
zﬁ“ﬂwm:maﬂmﬂwmm%fﬁwmﬁﬂuﬁﬁuﬁqmjg
PUANTIEMULEALON A NNaNInaaes Azl
WU NPnNgenARadriU Machida et al. (2010) N3
mzwwuﬁzmuw‘aLLN‘lumm‘Ewmmmwau@mﬂ
anmnictaNan  eenalsimy  defansnnan
uLla1lsusendng GCA ez SCA Laa WLAN ANty
HANAALAZANEHUEN TN ERATREAFIUANN
utsilsanaes GCA gandn SCA UWARITIANEIUEAS

0.05 and 0.01 levels of probability, respectively

NANINEVENAREULLLINALIN (additive) gandn
WL (dominance) INEUMLLINALINHAMNEATY
mmmmmiﬂummmL@@ﬂ”l,@’f’lum?umuj dnu
anenzasrlsneLNaNARRNAndI AN KL TU 71
184 SCA gand GCA IndiAeariu usiuansdniins
ugpseenzastiuduiuLdn Auks n9Fn Lﬁﬂﬂﬁ’yﬁ
ludnemesanananqslditnisAniaanni
UszBvBn W 1 FBnnaAmABNULLINNAS (recurrent
selection)  waelunsazanEunaulanToareu
vmedndenludagunas]  uenaniidneniign
pauAAeE N fsanansnldiszTomilunig
asgnuansialyls

maﬁmLﬁ@ﬂﬁuﬁ'}ﬂmﬁﬂuﬁuﬁ’ﬁuuﬁmLﬁ@mﬁm
aneniugusl Immvmm@fanmwnkuﬁwmumuymi
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LﬂummLmemmmmmmmmwuﬁm@mﬁwuﬁ
W) Iumim‘lummmm Wenaniuigaw) n
TunasfiudvEnateduunnmaLn (additive
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gene action) ?immmﬁﬂwmxﬁuq VNUAASTANT]
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WeANLNNIg (TMNK) Windu 30.1 (892 flaniusie
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ndedingeangn uazuAnsineanAutaeieiliid Aty
NNADF WAL 0.2 (3.7 LUFimS) (Table 5)
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Annzifen GCA uazAade ludnuouznangsluin
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Table 5 Means and general combining ability (GCA) of 1% ear and 2" ear yields, ear characters

and agronomic traits of small ear waxy corn

Yields (kg./rai)

Ear characters (cm.)

Agronomic traits

Un-husked Diameter Ear height
Parents

1% ear 2" ear 1* ear 2" ear 1% ear 2" ear

Mean GCA Mean GCA Mean GCA Mean GCA Mean GCA  Mean GCA
TKNB 1,058 -48.2 848 -142 3.8 0.1 3.5 0.0 120 -7.5 102 -7.3
TTKL 1,143 36.5 838 -24.3 3.8 0.0 3.6 0.1 114 -13.9* 96 -13.9*
TLBK 1,017 -89.6* 795 -67.2* 3.5 -0.2** 33 -0.2* 118 -9.8 100 -9.6
TMLP 1,118 12.5 880 17.6 3.9 0.1 3.7 0.2* 141 124 121 11.6
TLSP 1,119 12.6 920 58.0 3.8 0.1 34 -0.1 142 14.0* 124 14.5*
TMNK 1,182 76.1% 892 30.1* 3.7 0.0 3.5 0.1 133 4.9 114 4.7
Mean 1,106 862 3.8 3.5 128 110
LSD (0.05) 24.30 18.12 0.06 0.06 5.00 4.80

ns, *, ** not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively
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