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Combining ability and heterotic grouping of 10 thein corn varieties
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HANAR Yug TPTR faussnuznianausaillidunanludnmzanusaiin f«mmmvmmﬂmﬂum@wuﬁmm
deifinanuanain ianinelsiaresgnuauviaaussauznisuiaeniz (SCA) ‘Lu@ﬂwmvmmuﬂﬂumw
wansinensataeealididdny (P<0.05) Inagnuaniel SCA agseudng -2,146 e 2,082 iln/ls 1Wedangu
ianinalsdiadndl SCA pudnmnizauailn mmimmﬂimﬂu 3 ngw Aa ngwd 1 Usznaudag TNO, TNW
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ABSTRACT: Germplasm is an important role and major limiting factor to plant breeding success. Management of
germplasm by grouping varieties according to their combining ability can increase the efficiency of plant breeding
program. This project aimed to group thein corn varieties using their combining ability. Ten populations of pollinated
thein corn varieties were grown for diallel crosses which resulted in obtainng 45 crosses. Yield trials were grown
with their parents in two seasons (dry and rainy). In each season, yield trials were performed with two different plant
densities including 8,533 (1 plant/hole) and 17,066 plants/rai (2 plants/hole). Each experiment was laid out in RCBD
with two replications. The results revealed that yield was affected by genotype, season and plant density, interaction
between genotype and season was significantly different (P<0.05) but genotype and plant density interaction was
not significantly different in terms of ear number/rai. In regard to general combining ability (GCA), indicated that
TKKU1 and TKKU3, prolific genotypes, which had positive varietal effect and positive GCA on ear number/rai, so
it appropriated to be parent for increasing yield. TPTR variety showed positive GCA on ear length, therefore it was
appropriate to be parent for increasing ear length. Heterosis and specific combining ability (SCA) for ear number
were significantly different (P<0.05). SCA values were ranged from -2,146 to 2,082 ears/rai. Three distinct clusters
were identified based on SCA. Cluster I comprised three varieties (TNO, TNW and THT) while cluster II had three
varieties (TSW, TLO and TMP) and cluster III had four varieties (TKKU3, TSNP, TKKU1 andTPTR)

Keywords: Germplasm, General combining ability (GCA), Specific combining ability (SCA), Thein Corn, Glutinous corn
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Table 1 Mean squares from combined analysis of variance and varietal diallel analysis (Gardner and Eberhart,

1966) for yield, ear size and silking date of 10 parental varieties and 45 varietal crosses tested in

2 plant densities and 2 seasons.

Mean square

SOV of MEN " MEW? EwW” SELY sID”
Season (S) 1 2902.05 ** 261 ns 20223 ** 10.63 **  442.00 **
Density within sea-
son (D/S) 2 34062.73 ** 164.23 ** 28.85 ** 3547 ** 2.65 Ns
Rep within density 4 160.10 ns 1.82 ns 7.85 ns 0.72 ns 431 *
Genotypes(G) 54 739.90 ** 10.74 ** 68.86 ** 566 ** 43.04 **
Varieties (v/) 9 2781.16 ** 32.39 ** 310.87 ** 13.91 *  199.85 **
GCA (g/) 9 1144.88 ** 29.33 ** 24247 ** 8.44 ** 2485 **
Heterosis <h,/) 45 331.65 ** 6.41 ** 20.45 ** 3.89 ** 11.68 **

Average (h.bar) 1 1566.22 ** 133.21 ** 192.52 ** 99.16 ** 22234 **
Variety (h/) 9 710.68 ** 7.73 ** 2221 ** 240 ** 20.88 **
SCA(sU) 35 198.91 * 244 ns 15.09 ** 156 * 111.44 **
SxG 54 25429 ** 321 ** 11.09 ** 133 * 9.88 **
Dx G/S 108 161.84 ns 1.797 ns 593 ns 111 ns 1.89 ns
Error 216 132.38 1.74 4.69 0.91 1.71
Total 439
C.V. (%) 18.93 23.25 5.93 6.64 3.14

"Marketable ear number (ear/rai) “Marketable ear weight(ton/rai)® Ear diameter (cm)”Ear length (cm)

*Silking date (days after the first irrigation)

ns = non significant; *** = significantat P < 0.05 and P = 0.01, respectively
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Anadnadefifudndny Wug TPTR Sinanandd
Wuij’%'w] uANFAINARRLataTTad Ay S
(P<0.01) WATH1AANGNAUTAINRIYBANASN
ananandaldiiu 3 nau Ae nguitugiiengeenaen
52 Aeraninasesiufiduan Tdun Wug THT,
TNO, TMP, wag TPTR nqusiugfiaanaands fian
andnanesiugiduuan Tawn wWug TNW, TSw,
TLO, waz TSNP WaznNgNgavinadAaninases
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Table 2 Variety effect and general combining ability (GCA) for yield, ear size and silking date of 10 thein corn

varieties

Yield (ton/rai)

Ear width (cm)

Silking date (days after
Ear length (cm) o
the first irrigation)

Varieties >

g g, g, g,

V:/ V/ V: Vi

THT -0.35 * -0.24 ** -0.45 ** -0.27 ** 0.07 -0.28 * -4.81 ** -1.40 **
TNO -0.18 -0.14 ** -0.43 ** -0.23 ** 0.54 0.22 * -4.19 ** -1.06 **
TKKU1 0.42 **  -0.01 -0.23 * -0.21 ** 0.31 -0.18 -0.31 0.07
TLO 0.03 0.09 ** 0.11 0.19 ** -1.30 *  -0.31 ** 3.31 ** 1.14 **
TNW 0.14 0.10 ** 0.58 ** 0.18 ** 0.00 -0.06 2.06 ** 1.10 **
TSNP 0.13 0.20 ** 0.19 0.25 ** 0.54 -0.18 6.81 ** 1.43 **
TSW -0.09 017 ** -0.03 0.10 ** -0.07 0.17 2.81 ** 1.60 **
TPTR -0.15 -0.09 * -0.04 -0.08 ** 1.61 ** 0.88 **  -2.94 ** -0.97 **
T™MP -0.25 -0.11 ** 0.42 ** 0.13 ** -1.95 **  -032* -169* -2.12 **
TKKU3 0.30 * 0.02 -0.13 -0.05 * 0.26 0.04 -1.06 0.22
Mean 0.96 1.27 3.51 3.68 13.38 14.61 43.19 41.34

"'v = variety effect “g = general combining ability (GCA)

*

, ™ = different values from zero are significant at 0.05 and 0.01 probability level, respectively
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(Table 3) Lﬁ@ﬁmimﬂmwmfa‘iﬁmmﬁuﬁ Wudn
wug TSW RenmalsdaduuanuazliAigegalu
anmouzaruauiln Ae 1,276 fn/ls (Table 3) @9
Wug TKKU1 uaz TKKU3 %qﬁﬁw%mmmﬁuﬁlﬂu
uan widiannalstaiiuauludneouzaiuuiln
(Table 3) L‘ﬂmmﬂﬁuqﬂﬁuluzﬁ"ﬂwmxﬁ%ﬁmuﬁﬂ
299G TKKUT Way TKKU3 HAMaLANGINaN
Wwﬁ'u"] N %qﬁuqnﬁmmv@@-mﬁﬁmﬁumﬂ
nuszAuwsnzanin lianmalsdaanaals (Moll
etal., 1965)
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Table 3 Marketable ear number (ears/rai) averaged from four environments of 10 thein corn varieties (diagonal),

45 varietal crosses (below diagonal), and specific combining ability (sU) for marketable ear number

(above diagonal).

THT TNO  TKKU1 TLO TNW TSNP TSW TPTR TMP TKKU3
ear number/rai

THT 10731  -1058 -638 1058 -226 911 329 -83 -346 55
TNO 11904 12288  1623* -119  -1135  2054** 32 -753 798 -1442
TKKU1 13461 16341 19648 -205 512 -1152 503 -333 -36 -275
TLO 13952 13397 14464 10944 608 -363 -2146** 1444 -418 141
TNW 12053 11755 14571 13440 9792 87 -815 749 -501 725
TSNP 13760 15531 13461 13035 12885 10965  2082** -943 -1233 -1446
TSW 14101 14421 16064 12181 12907 16384 11627 -672 798 -109
TPTR 11477 11413 12992 13547 12245 11115 12331 8960 -412 1001
TMP 10965 12715 13035 11435 10752 10581 13547 10112 8555 1350
TKKU3 13461 12587 14912 14101 14080 12480 14741 13632 13739 17621
v -1393 181 7541* 1180 -2325  -1152 -486 -3153**  -3562**  5515**
g, -410 207 1361** 143 -467 102 1033**  -1197*  -1440** 668*
h 286 115 -2411* 732 695 678 1276* 380 337 -2091**

*, ** different s, mean from zero are significant at 0.05 and 0.01 probability level, respectively.

LSD and LSD
0.05 0.01
respectively

VvV =
J

for ear number of varietal hybrids and parental varieties are 2419 and 3189 ears/rai,

variety effect g, = general combining ability (GCA) h/ = variety heterosis

S.E. (su-sk,) = 1063 ears/rai

S.E. (gl ) =291 ears/rai S.E. (g/,—g/ ) = 434 ears/rai
S.E. (su) = 765 ears/rai S.E. (sv-s’k) = 1148 ears/rai
nsaANgNLENIalsda

AINLANG NN INAUFNITNIBINUT WA - LN

ANNAAAeTAuTauannalsda fAelunndn
, a2 < A, o

n@mzmm@‘iimmLﬂuLmewummmmmi
mawuﬁﬂﬁu ImﬂLmﬂﬂ@uimwuﬁmﬂmqmmu
quﬁmmawuﬁmmLmvmmmmﬂuwmmu
2004) A1 GCA waz SCA HANN
wanzanuasionlddanguiug BFandn ngw

(Virmani et al.,

wnmnalsta (heterotic groups) (Melchinger and
Gumber, 1988) Wugaglunguineniu gnuandn
A o = a o Ao oo
AN SCA A1 waziiaEnmalstamni WUZNWUGN
agFNNgNAN gNUANATHA SCA g9 WAzIAn
LEW]LV]@I?%@@;Q (Revilla et al., 2002; Pswarayi and
Vivek, 2008)

La‘j@ﬁmnq'mawm‘a‘ﬂa% TneldAn SCA 289
anuanluanEurauIulnuazad e dendrogram
ﬁ’]’q&lﬁ%unweighted pair group method using
arithmatic average (UPGMA) Tmﬂimmmyn@uum
SCA Lfaaﬂmn‘wﬂr-wmuma‘luﬂ@jwﬁqmm 410130
wenlaiiu 3 ngw (Figure 1) i nqu‘w 1(G1)
Usznaumae TNO, TNW, waz THT ﬂ@jsﬁi 2 (G2)
dsznaudan TSW, TLO, uaz TMP uasnguf 3
(G3) Usznaumag TKKU3, TSNP, TKKU1, Lag
TPTR TAgidA SCA Laﬁmmnﬂ@'mumﬂumﬂu
Aa -806, -589, uar -525 dn/ld maNa1AL
(Table 4) LL@:Lﬁ@ﬁmmmu%mwdwﬁuﬁ?{@fgm"m
naniu gnuandaulugiaziiAn SCA Wuuan way
fiAady SCA 4940 LA8NITUANTTUING N
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G1xG2, G1xG3 uay G2xG3 HA1 SCA 1@anan
YNERAN WL 116, 317, uaz 208 Hn/l3 auansiu
(Table 4)

atalsfmuideiansandn sca VBIGNHAN
| Fannitug TKKU1 uaz TSW Geild1 GCA g4 wu
i1 TKKUT ld scA dlunaniilenauiu TNO,
TNW, uaz TSW ustdl SCA luauriy THT, TLO,

WNWNEAT 43 (1) : 131-140 (2558).

TSNP, TPTR, taz TKKU3 dauiug TSW dA1 SCA
Lﬂu‘]_lmefi‘ﬂN@NﬁU THT, TKKU1, TSNP, uag TMP
wiAnduauiu TLO, TNW, uaz TPTR (Table 3)
Lmmdﬁﬁuﬁ@g’mﬂlumjmﬁmﬁu A1 SCA 184
gnuanatadlaniadluuanlsd 1w A1 SCA 19
TSW/TMP

Table 4 Specific combining ability (SCA) for marketable ear number of intra-group and inter-group of varietal

crosses among 10 thein corn varieties.

Intra-group
G1 G2 G3
Varietal crosses SCA Varietal crosses SCA Varietal crosses SCA
(ear number /rai) (ear number /rai) (ear number /rai)
TNO/TNW -1135 TSW/TLO -2146 TKKU3/TSNP -1446
TNO/THT -1058 TSW/TMP 798 TKKU3/TPTR 1001
TNW/THT -226 TLO/TMP -418 TSNP/TPTR -943
TKKU3/TKKU1 -275
TSNP/TKKU1 -1152
TPTR/TKKU1 -333
Average G1 -806 Average G2 -589 Average G3 -525
Inter-group
G1xG2 G1xG3 G2xG3
Varietal crosses SCA . Varietal crosses SCA . Varietal crosses SCA )
(ear number /rai) (ear number /rai) (ear number /rai)
TNO/TSW 32 TNO/TKKU3 -1442 TSW/TKKU3 -109
TNO/TLO -119 TNO/TSNP 2054 TSW/TSNP 2082
TNO/TMP 798 TNO/TPTR -753 TSW/TPTR -672
TNW/TSW -815 TNO/TKKU1 1623 TSW/TKKU1 503
TNW/TLO 608 TNW/TKKU3 725 TLO/TKKU3 141
TNW/TMP -501 TNW/TSNP 87 TLO/TSNP -363
THT/TSW 329 TNW/TPTR 749 TLO/TPTR 1444
THT/TLO 1058 TNW/TKKU1 512 TLO/TKKU1 -205
THT/TMP -346 THT/TKKU3 55 TMP/TKKU3 1350
THT/TSNP 911 TMP/TSNP -1233
THT/TPTR -83 TMP/TPTR -412
THT/TKKU1 -638 TMP/TKKU1 -36
Average G1xG2 116 Average G1xG3 317 Average G2xG3 208
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Figure 1 UPGMA dendogram of 10 thein corn varieties based on SCA for ear number
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1
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1. WU TKKU1T way TKKUS Huwugni
fnan Tinanangs JAnansnanesiugluanm sy
dhwiiniln Ae 0.42 uaz 0.30 Fu/ls uazlufnums
Auauin/ls Aia 7,541 uag 5,515 dn/l$ muansu
Wug TKKUTWay TKKU3 dA1 GCA Tudnmnie
Auauiln/ls 1,361 waz 668 in/ls Aumunzdmiy
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