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ABSTRACT

Background and Objectives: Using commercial maize hybrids as germplasm is a potential
approach for developing inbred lines capable of producing high-yielding hybrids with desirable
agronomic traits. The objective of this study was to classify the heterotic groups of commercial
maize hybrids using combining abilities.

Methodology: Ten commercial hybrids were crossed in a diallel mating design to create 45
crosses. These 45 crosses, along with 11 commercial hybrids, comprising a total of 56 entries,
were cultivated for yield trials. The trials were conducted using a 7 x 8 Rectangular Lattice
design with four replications during both the early and late rainy seasons of 2018 at three
different locations.

Main Results: Three hybrids exhibited positive and highly significant GCA (P4554, CP801, and
KSX5402). Six hybrids (P4546 x PAC559, S6248 x PAC339, P4554 x S6248, P4554 x CP801, P4546
x KSX5402, and CP801 x PAC559) displayed positive SCA with significant differences and high
yields. The dendrogram generated using UPGMA classified the 10 commercial hybrids into three
groups based on grain yield.

Conclusions: The heterotic grouping based on SCA and high yield was consistent with the
dendrogram created using UPGMA. This heterotic grouping of commercial maize hybrids proves
valuable for the development of inbred lines and hybrids with high yields and favorable
agronomic traits.

Keywords: Maize, commercial hybrids, general combining ability, specific combining ability,
heterotic groups
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Table 1 Eleven commercial maize hybrids from public and private sectors used in this study

No. Commercial maize hybrid Source
1 S7328 Syngenta Seeds (Thailand) Company Limited
2 S6248 Syngenta Seeds (Thailand) Company Limited
3 DK9955 Monsanto Thailand Company Limited
4 PAC559 Pacific Seeds (Thailand) Company Limited
5 PAC339 Pacific Seeds (Thailand) Company Limited
6 Pd546 Pioneer Hi-Bred (Thailand) Company Limited
7 passa Pioneer Hi-Bred (Thailand) Company Limited
8 CP801 Charoen Pokphand Produce Company Limited
9 TS1004 Thai Seed Research Company Limited
10 KSX5402 National Corn and Sorghum Research Center, Kasetsart University
11 NS3 Department of Agriculture
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N159LASY ﬁﬂmmwiﬂmuim
(Combined anaLy5|s of vanance) nAaAe
nanamudniisziunnuty 15 Weddud ves
QﬂwauiswqwqwuqﬂWiﬂﬂmqaiwmLamam 41U
45 fuay uaziugnIsAn Sy 11 iug Aivgn
nageulugaaurulazgauately U w.a. 2561
warlu 3 an1udl Ao gudidetninauazdaring
WAIHF AAIUITORATHAUIDITNLALNYATNS
wazant3Tuany3 (Table 3) Wui1 anmwIngey
wazugdsnavlinandnudafisziuainuiy
15 Wedidud Tanuunnsseeeiided @b

aff (P < 0.01) vaue# UHdunussenineiug

wazan mundeluiinasenandniudniissiu
ARy 15 Weddud (P > 0.05) Arduuszans
ANSuUSHY (Coefficient of variation, CV) 84
M5IATIzANRYsUsIUTIegluLn meid
gausuld (CV = 17.01 Wosigud)
mmaawamammamaaaﬂmamumw
wuﬁmimmﬂwmamam U 45 ANEN ke
WugNI9A T 11 9 wﬂgﬂmaaﬂuqamu
Hunazgouatedu U w.e. 2561 waglu 3 a0

T Table 4 uansliidiudn Anadenandnudnues
anuausendtaiugnIsALaziugnisAda
wanenssadRet1aifed Ay P < 0.01 e
UgnitaaniAdeuagiiaunodnuninumins uaz
amﬁ%ﬁaawﬁ wAZIAULANFIIN AT ROl
Sodfayd P < 0.05 leUgnitgudidednlnauas
1WA Iﬂawuwaﬂmiwamammam
GNGLEE! qmmuﬂumamm%awm finnadowdn
wandadinaudoednd 1,255 Alansumals 593
A9UAB qaﬂawﬂumammwaqu (1,245
Alanfusiols) qedulufiqudisedninauazdn
vaursnd (1,159 Alanfusiels) gouanenud
AudIdedalnanazdrineuviavid (1,127
Alanfusiols) qeduruiiaanitouasiaunodn
WANwAINS (1,104 Alansusials) uaznguaneny
fandiTonazimuionInudinuasns (1,072
Alansusiels) muddu Tneduuseansnisuusiu
VBIUAATAN NN UA10ETENING 11.38-
16.93 Wosiud Teegluinamifisensuld viild
Aoutreiulafunandniivaldindunaniain
WUFNITUVDIU I NAUAAL FHE

Table 3 Combined analysis of variance for grain yield at 15% moisture of 45 crosses and 11

hybrid checks from combined yield trials at 3 locations in the 2018 early and late rainy

Seasons
Source of variation df Sum of squares Mean squares F-value Significant level
Environments (E) 5 41,343,350 8,268,670 54.65 **
Replication / E 18 2,123,532 151,307
Varieties (G) 55 11,783,909 214,253 5.538 xx
GxE 275 10,328,321 37,558 0.971
Pooled error 990 38,300,060 38,687
Total 1,343
CV (%) 17.01

** Significant at P < 0.01, CV = coefficient of variation.
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AUTTAULNTHANTR LU

aussausnIsNALTLY (GCA) VYINUGNT
Ainlnadedn $1uau 10 Wug uavaussaue
ANTHANLANE (SCA) %aqaﬂwamvmwwuﬁmim
mﬂﬁm U 45 ARay 1uanwmmawammaw
AL 15 Wesigus (Table 5) Wu" wuﬁ'me
GCA Juuinuazunnasainegsdidedfeyll
913 3 g lewn P4554, CP801 uag KSX5402
wandliiiiuin Wugdsnaniauivesduiingdly
Snwaznananudn anunsatluldlunswamneane
fiusuilnandngs wasiluanniusgnnanse
U gnwamdifien SCA Wuninuazuansnsognadi
ddeyBannaadd Lun PA5a6 x PACS59, P4546 x
TS1004 Uz 56248 x PAC339 uazgnHaufiilen
SCA Wuuinuazuanatmsainegedidedfny
1oLA DK9955 x PAC339, P4554 x S6248, P4554
x CP801, P4546 x KSX5402, CP801 x PAC559
way PAC339 x TS1004 deweusddvmsunismeamn
fuggnuaufiauasnsafadensgisigldan
ANITaULNISHANLANIE (SCA) (Phumichai et al.,
2008)

MNNATUINHANISANYILY Table 5
WU Qﬂmauﬁiﬁﬂ'w SCA JuUInLazLANA19NIg
adfuazlinandnwdngs leun P4546 x PAC559
(141.31; P < 0.01; 1,305 Alansumsls), 56248 x
PAC339 (120.56; P < 0.01; 1,238 Alansusiols),

PA554 x $6248 (65.21; P < 0.05; 1,270 Alansu
fals), P4554 x CP8O1 (64.17; P < 0.05; 1,272
flandusiols), P4546 x KSX5402 (69.54; P < 0.05;
1,269 Alansustals) uag CP8O1 x PAC559 (74.03;
P < 0.05; 1,252 flansusials) lneifugwousives
gnwawiis 6 Auawdl 1 3 Wug i Gea GR
Fandmdnedu Seannsaftesiiluilunsia
aneiuguLasmuiuganuaule

ilodanguieminelsdavesiugnisdn
Flnadesdnina 10 Wus Tnglde SCA as
dendrogram 9838 UPGMA Taglviusiagnguiien
SCA Laawm‘mﬂﬂmammsﬂuﬂammam anansnuen
1oLt 3 neu (Figure 1) il naw?l 1 (G1) Useneu
el WU§ PAC559, 151004, P4554 g KSX5402
naufl 2 (G2) Usznausne Wiug 56248, DK99S5 way
CP801 uazngud 3 (G3) Usznaudne Wug 57328,
PA546 uag PAC339 Tnpilen SCA adsannmngmelu
nay P -240.37, -173.84 Uay -107.88 Alanusio
13 adndiu (Table 6) Tnenilorandnusznineiug
msfilegsenguienielsda gnuandulvgayd]
/i SCA 1Tuun Tnee SCA lndvasmsaNszyring
&L G1 x G2, G1 x G3 udg G2 x G3 Wity 174.39,
306.32 uay 4133 Alandusels pudidu Fsmsda
NauLENNBlITAMEA1 SCA WAYNANGRIENES Uay
11585713 dendrogram #3638 UPGMA ananiade
HaNARAn inadenAdD Il

Cluster Dendrogram

1100 1300

800

Height

PAC559
TS1004
P4554
KSX5402
87328

I

PA548
PAC339
56248
DK9955
CP801

Figure 1 UPGMA dendrogram for 10 commercial maize hybrids based on differences in grain

yield at 15% moisture
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Table 6 Specific combining ability (SCA) for grain yield at 15% moisture of intra-group and inter-
group from diallel crosses of 10 commercial hybrids from data combined over two

seasons (Early and late rainy seasons) in 2018

Intra-group
G1 G2 G3

Crosses SCA Crosses SCA Crosses SCA
P4554 x PAC559 -13.15 S7328 x P4546 -43.08 DK9955 x 56248  -15.83
P4554 x TS1004 -58.84 S7328 x PAC339 13.18 DK9955 x CP801  -71.39
P4554 x KSX5402 -58.87 P4546 x PAC339 -143.94 S6248 x CP801  -20.66
PAC559 x TS1004 -127.84

PAC559 x KSX5402 -6.02

TS1004 x KSX5402 24.35

Average G1 -240.37 Average G2 -173.84 Average G2 -107.88

Inter-group
G1 x G2 Gl xG3 G2 x G3

Crosses SCA Crosses SCA Crosses SCA
DK9955 x P4554 39.54 pPa554 x S7328 25.88 DK9955 x 57328  -14.33
DK9955 x PAC559 -65.00 P4554 x P4546 -61.43 DK9955 x P4546  -22.55
DK9955 x TS1004 30.14 P4554 x PAC339 -2.52 DK9955 x PAC339  63.12
DK9955 x KSX5402 56.29 S7328 x PAC559 41.41 S7328 x 56248 0.72
P4554 x S6248 65.21 Pa546 x PAC559 141.31 S7328 x CP801  -50.22
P4554 x CP801 64.17 PAC339 x PAC559 -82.41 P4546 x S6248  -87.18
56248 x PAC559 37.66 PAC339 x TS1004 73.26 P4546 x CP801 45.22
S6248 x TS1004 -89.75 PAC339 x KSX5402 -27.24 CP801 x PAC339  -14.01
S6248 x KSX5402 -10.75 P4546 x TS1004 102.10 56248 x PAC339  120.56
CP801 x PAC559 74.03 P4546 x KSX5402 69.54 41.33
CP801 x TS1004 36.06 S7328 x KSX5402 1591

CP801 x KSX5402 -63.21 S7328 x TS1004 10.51

Average G1 x G2 174.39 Average G1 x G3 306.32 Average G2 x G3 41.33
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