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Comparison of combining ability to evaluate local varieties small

ear waxy corn for development small ear waxy corn hybrid

a d YT v d
PAIUNT AN 1Az ¥ans 1enz 301l

Eakrin Sarepoua’ and Chayaporn Aekaraj'

-

UNARER: ma“wwmwuﬁmqiwmwuﬁ%ﬂmﬂwmmmuﬂﬂa‘uﬂm‘wuﬁ An n3ldAnan NIRug

q
-

gneax atelsfiniug mamimwuﬁ@ﬂmmmmuummmmnmﬂwuﬁwmmm A linnadn@aeniug
menmmﬂwummummmmum‘EﬂsLmuﬂmﬂquﬁﬁmqmmmﬂu@mqm fais Adldinsms
1/1mmumﬁmumﬁimmmmmiwmmﬂu‘wuﬁ‘wummLW@mmL@@ﬂwuﬁmm‘ummnmmﬂwuﬁLm nel
mmq‘llwmmmuwquummwumwLLmr]m\mu AU 6 ANWUG mmaquﬂm@uimﬂ‘l,mmumi
HanuUnU A Agnansniau 30 Anan Aliunislgnnaaauiug i 2 anmuandan M9uN
NINARBILLL RCB A7UI% 3 1 ANKANTNAARY WL mmwmmﬂwmmuumwﬂummmm
fnusn awezesinusnuazdniiaes ANgadnuazsu angeantul uazegnIafiLnaauaNsNeiY
AUNIANHIANTINULNITHAN WU NARAAUAZ @ﬂwmymamsmwmmmm'ﬁwmmﬂuuwuﬁmm
mmauwmummﬂmmumamn ’lummmaﬂwmvmmﬂavﬂ@umm@muwuﬁﬂﬁmﬂwummmmﬁu
ISTRGIEY mmummmmnwuﬁmq‘lﬁwmmﬂuwummLwamnmmﬂwumm Wudn Rugiiauaunie §
’&N?j‘ﬂu"’ﬂ’]imz‘mu@"’ﬂ’]LQ@EIIH@HEM”N@N@G]LL@”@Qﬂﬂi”ﬂ@um@m@ﬁﬂuﬁﬂLLiﬂ Wy ﬁnmmmmm
W lWAN DAL NNNTINEAS WL AUSANMNEIAY HANIIOUENTNANLALARALATAR Tunnnziay
inldarnanaiuguiisiely

AENATY: NIARLRBNTUEG, N9IaRAANYWUEU, A NALAUIaIgnHaN, daTnadnan

ABSTRACT: The perspective of breeders for the development of new corn varieties is to use the
potential of hybrid species. Obtaining good hybrid species resulted from the selection of good
parent inbred lines. The selection of varieties for the extraction of inbred lines is, therefore, very
important for the breeding program of Small Ear Waxy corn. Consequently, the combining ability
test of local varieties of Small Ear Waxy corn to extract the inbred lines was conducted. The six
varieties of local Small Ear Waxy corn were crossed in full diallel mating design. This then resulted
in thirty cross hybrids. These were evaluated in RCB with three replications. The results revealed
that a different environment resulted in differences in first ear yields, first and second ear size, ear
and plant height, time of silking and time of harvesting. The study of the combining ability presented
that yields and agronomic characters had a positive control gene expression. The selection of local
Small Ear Wax corn varieties for the extension of inbred lines showed that the Teindamnakay variety
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had the best combining ability and mean value in terms of yields and yield component on the first
and second ear characters. However, in terms of agronomic characters, the Tuckgnailoi variety
was found to have the best combining ability and mean value was suitable for further extraction for

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

naadaTnaiaugnuas Sruawiavsn
30 yWug unlgnyageusauriusiugwaud A1uu 6
aneiug MasiavNn 36 vug vinnslgnneaed
Wuggnuanly 2 annuondan A TNanenat
nWaug dsemalne (16 °25'57” N, 103°30'22”
E UAYAYINAIAMNIZALUMEZIA 160 WWAT) Wazh
Inenaenz@nssuuazth ldazuiuuzian alil.ann
(16 °36'16" N, 104°45°02" E UATAIINGIAIN
szALmzia 140 WA lugguun seudiamaw
WOAANIEY 2560 DURBUNNAIRUS 2561
MNHUNAsesLUUguanysainialuuden
(RCB) anwau 3 41 lneilgniiugas 4 unasie
uwilastine suisidn 114 uilastes w9
uilaq 5 wms sxaztlgn 80 x 25 uFmmg i
WLUWURB NS LN EINaRAAAIAINTY
aanltun 50 wleafidus (18 Junaatuean i)
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Toun ArundadnLazANena N (IuRLNmT)

NNSIASIEUHANNAD A

FiAsziAnuuLlsLsueeednE RN
AVNNUNITNANDILLIL (Randomized complete
block) RCB uay LLEF;IULVIEIU('W’WL@@EIT@EI"JIJ‘ Least
significant difference (LSD) mymum’mmfauu
P<0.05 ﬂ’]ﬂ’\@ﬂﬁ‘ﬁ‘ﬂu&ﬂ’]?i')ﬂﬁquvm general
combining ability; GCA) LardNIInULNIITINGL
VNI (specific combining ability; SCA) ANNAD
U84 Griffing (1956) method 1
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1 UAZ 2 WAYAKNEIB (plant height) HANNUANGIN
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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) gnean (crosses) Wigwause
QNINAN (parents vs crosses) WALRNBNANNIANLING
L (direct vs reciprocal) WLqN WuﬁWﬂLLuu@ﬂﬂmv
nananlanaen Lmvmfgmmﬁnsluﬁﬂm 2 Taumn
pinriy daugnuaniidnunisaananLleanulaen uas
st udngt 2 uusnsing Tnewyaviawa
maqwuﬁwaLLummmmﬂu@ﬂwmvm@mmmmmn
undi 2 mmmmﬁ‘fnluﬁnw 1 Lmvmmmﬁfﬂ‘w 1
uaz 2 LL@‘vwmwﬁW@mmmwaLm‘lumnwm:mm
i 1 uas mmmﬂnﬁnm WAz 2 (Table 3) gl
mamm@@ﬂmmwuﬁmLLumﬂumm‘Ewmmﬁuwuﬁ
wummmmmmuwim ﬂﬂwmvmﬂum@mmm
WANFN Lmewmmm@umLLMM@M@M
gnuanuanseiunImin Teaenpdesriun1sfnm
284 Machida et al., (2010) WL NTUANAALNG
wriludninalansnatiessalneanizaneoy
NANAR  daunnsAnEnaNsIauslunsTNi wudn
AN NNALARLAZ AN UL NN EATAN
wilstsauniaiugnesurastuiirsuauduuuuna
19N elmjmmmwmvmﬂﬂamﬂum@m@mmuMm
mummLLﬂiﬂmumqwuﬁﬂﬁmmﬂuwmmmﬂu

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

T ?ﬁqm@mﬂﬁmﬁmmﬁﬁmm PN LATAN
(2558)  MANEANNLLUTUIMUYBIANITIUENNIPIN
sl nanauANosan el ludnenis AL As
navtlenuazudsenulaan  angnisasnaanasn
Ty HdnsuanseanvesEuuLLLININNNT LYY
Twneisnenizanuentln wasihwings Jnng
LAASBANYBIEULLLIINNNNNILLILION .

mﬂmﬁmezﬁmmLLﬂiﬂmummﬁﬂwmzﬁ
AnENdNsIauTNNTNaN  TaneniensTNsa
(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)
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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
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LLZ\]“’Nﬂ’]ﬂ')’]ﬁJLLﬂﬁ‘ﬂﬁ"]uVI’]\iwuﬁﬂi‘iﬁmmiluVlﬂ’]ﬂ_lﬂll
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ANBUTNANAR 2eelafiann WaRaNTIANNY
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
mmwmmmiummmL@ﬂﬂiﬁ”‘lumgumuj
AIUANHUEBIALTENALNANARNA ARG WA
uilslsanuaed SCA gend1 GCA Tndidenriu ustusns
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asgnuansialyls
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gene action) ?immmﬁﬂwmxﬁuq VNUAASTANT]
frgeeianazanunsainananllggnuaiuld an
ﬂﬁiﬂﬂ‘]:f’]ﬂ’]ﬂ')ﬂuﬂﬁj\l’]iﬂluﬂ’]ii’mﬁl’mﬂﬂLL@‘”V’]’]
wasvesiugnaaey enisiiamzianssauzns
HANTBNAN O TIANE WU LasAmaen st
1 wWuan wuql,mummmﬂ (TMNK) e GCA lu
NNLINUAZANRALATIAN LAZUWANGINANALEEN
Aty nesdA Wil 76.1 (1,182 ﬂ‘ll@mm'ai?
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Wi 580 (920 Alansusials) seeaaniiluiig
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19) mudsi (Table 5) luanziianund1adn ludn
7 2 wud dolneriugiieunneiy (TMSP) Hen
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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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