RMUTSB Acad. J. 1(1) : 41-50 (2013) 41

nsanAnaNWuganuandlnatIuuliesaamMsIATIsdayaaiaaauls

Waxy corn hybrid classification by multivariate analysis
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Abstract
Variety group classification helps the farmer to choose a favorite variety and has benefits for plant breeder
to plan and choose it as germplasm in breeding program. The objective of this experiment was to classify waxy corn
hybrids by multivariate analysis. Nine hybrid varieties were tested in 4 environments with randomized complete block
design. Seventeen trait means were analyzed by cluster analysis and principal component analysis to be variety
group classification. Group classification by cluster analysis classified hybrids to be 3 clusters. KKU1116, KKU2901,
PEK and GR484 were classified in the 1% cluster whereas KWSX91, TSW, NSW and BW were classified in 2™ cluster.

The 3“ cluster has only one variety as WPP. For principal component analysis, traits were extracted to 4 principal
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components and classified hybrids by 3 dimension graph to be various patterns according to principal component

axis relationship. Synchronized of variety groups classified by cluster analysis and principal component analysis

depended on total variance extracted in principal component.

Keywords: waxy corn, cluster analysis, principal component analysis
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Table 1 Mean performance of ninewaxy corn hybrids for yield, yield components and agronomic traits.

. "Gy MDY EL EW NSR PH EH TAD SID
variety (ton.ha’w) (ton.ha’w) (cm) (cm) (row) (cm) (cm) (day) (day)
NSW 12.13 7.93 16.6 4.0 13.2 152.4 68.3 48.1 495
BW 13.39 8.40 15.9 4.3 12.6 131.1 63.1 50.1 52.1
WPP 12.48 8.63 13.3 5.4 16.5 123.5 61.9 46.9 481
PEK 14.51 9.49 17.9 4.1 12.9 149.5 75.6 47.4 49.0
GR484 12.79 8.74 18.2 4.1 129 163.0 77.9 48.3 49.9
KWSX91 11.46 6.43 16.5 4.3 13.3 151.8 74.5 481 49.6
KKU1116 12.44 8.24 174 4.1 141 124.0 59.5 46.4 485
KKU2901 13.03 7.94 16.5 3.9 125 122.9 67.0 46.9 48.9
TSW 10.45 6.66 145 3.5 13.2 143.0 711 47.8 491
mean 12.52 8.05 16.3 4.2 135 140.1 68.8 47.8 494
LSD 1.79 1.25 0.90 0.23 0.87 12.66 9.21 1.41 1.57
LSD 2.36 1.61 1.19 0.32 1.15 16.72 12.16 1.86 2.08

.01

"Gy = green yield, MDY = maketable dehusk yield, EL = ear length, EW = ear width, NSR = number of
seed rows per ear, PH = plant height, EH = ear height, TAD = tassel date, SID = silking date
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Table 2 Squared euclidean distance between nine waxy corn hybrid varieties based on 17 traits.

BW WPP PEK GR484  KWSX91 KKU1116  KKU2901 TSW

NSW 26.81 50.56 41.71 30.44 25.26 38.88 36.11 18.47
BW 47.32 38.41 26.44 27.42 36.72 28.83 35.29
WPP 54.58 58.92 41.67 39.29 44.00 46.74
PEK 16.11 33.58 32.40 22.50 57.72
GR484 18.73 36.62 27.79 41.67
KWSX91 30.96 23.83 13.32
KKU1116 5.55 38.32
KKU2901 31.04
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Figure 1 UPGMA dendogram for 9 waxy corn hybrid varieties based on the Euclidean distance matrix.



46

2.4n34. 1(1) : 41-50 (2556)

s ' o  d a C4 -4
nsaRNaNNUFlaanIsIlAsIzHasAlsEnay
WAN

A a - - o oA

WadlpgeiasAlsznaunan wudn 4
29AUIZNALNANTIAN eigenvalues N1NNIN 2 UAY
ATALARNANLY TUTIUIR AL TTianNAg 9
84.3 % (Table 3) Inzieadtsznaunani 1 (PC1)
AN eigenvalues 4.97 @ANNNINATUNUAINN
wdsdsauld 29.21%  esAdsznauvanil

sznaufssanuaurnnendasiuauiatin Taun

aa

ANNENIEN AN NRNIZAIUNAALNA R
ANNNANEN LAZANIUILLDNAA a9AUTTNaY
. o . o d
wani 2 (PC2) avpdsznaunanyn 3 (PC3) waz
'3 o QII a .
ANALUTENAUNANT 4 (PC4) HWAN eigenvalues
442, 2.88 kAT 2.06 AINAIAL WATAINITD
a5u18 ANwilsUauld 26.01 16.97 way
12.11% AINAIFU A9AUIZNALUNANT 2 1Nendas
funanas Eunumindnneulazudstanansn
E e . v d A e e
wazunmindng agAlssnauuany 3 Wngadaany
Anwoizaavsin liun ANgesiu ANgadn
AuanluwazANeNa L dauadAlsznaunan

o

o v
4 Neadesiuengeenaan lHun angdullse

=)

azanNATUAragdueanlun Anwacnlsznay
sufufluasflsznaunanluditatwadnamiian
asnAfaaiuN1sdnngudnn A uguanTle
dJ o & o @

geauunesAdszneunaniu engeennen
anaiziunazly AUIAIDITOADNLNAE

uazaneuziln (Revilla and Tracy, 1995) uazlu

v |d’j A o 6 o [
dralnalsnuiiasanwunesrlsznaunantiy
aamAlsznauresanes lULaAZAN a9AlsEnay
PAIANHUZADN WATAIALTENAUIRIAN T EN
(Siopongco et al.,1999) waUUIAANLL 71991
20999ALszNaUNANaIA AN TuFUAIH
w719 1R AN HEULFN m@aﬁuﬁﬁ]miwm WAy
anmoueluasmlssnauuanaalasunlaslfiiie
o A o dld = 1 o
ANBUZUTAFILUTNANBINAITNLANF I U
(Khavari et al., 2011; Li et al., 2011)
Watnasdsznaumdnndaniunsn 3
15 (Figure 2) Usznau@aaunu PC1, PC2 uaz
4 - - Y
PC3 TNRRLNYIUIANN NANAR WAZIUIAAY tat
AIANLL s suaasan s 72.19 % i
LWAYNUANANTRINUE [FFARUAL waza1usn
oiflunguls W KKU1116 way KKU2901
o 1 v =S o o '3 a o
ANHULANNT) ANEARITUY WU WPP Hansly

uain wAN1AINAUEawe) atnedaal TSW

'
o

uaY KWSX91 Nanmausatneiuuaz liuananmn
NSW uaz GR484 Huunaflnuasaneussiu
AnefuT PEK uilitananmnndn ud doe
NANN19U8IN19LATIZTRYALsE N LUANN1 19
anansneRunednEmsnguiugldieiu fady
dszTomiisaing fulgawugie (Okporie, 2008)
wazidudselagidsainensnslunisiansmn
Finduladeniugf ienrzasaiuauiaenis
ludeskuneufansunseasiduareaiugly

Ay
NANNABINIT



RMUTSB Acad. J. 1(1) : 41-50 (2013)

47

Table 3 Eigenvalues and their contribution to total variation extracted by principal component

analysis for performance of nine waxy corn hybrids.

Trait PC

1 2 3 4

------------ Component score coefficient------------

GY' .036 .264 -.047 .056
MDY -.003 313 -.014 -.019
TDY -.057 .316 .037 .028
EL .207 .057 .023 -.039
SEL 214 .070 -.012 .019
ED -.226 136 .041 .040
NSR -.213 .063 .049 -.120
PH .070 -.020 .296 -.055
EH .070 -.086 315 -.076
LGR, .061 -.056 .050 -.063
LGR, -.035 -.021 .012 -.019
TAD -.021 .022 -.017 .378
SID .021 .023 -.099 407
STD -.081 -.129 .000 191
LNO - 114 .049 311 -.108
LL -.071 .033 .268 107
LW .168 .089 -.065 -176
Eigenvalues 4.97 4.42 2.88 2.06
% of variance 29.21 26.01 16.97 12.11

GY = green yield, MDY = maketable dehusk yield, TDY = total dehusk yield, EL = ear length,
SEL = seed ear length, EW = ear width, NSR = number of seed rows per ear, PH = plant

height, EH = ear height, LGR, = leaf greenness at silking stage, LGR, = leaf greenness at

milky stage measured by chlorophyll meter ( SPAD 502 ), TAD = tassel date, SID = silking
date, STD = stem diameter, LNO = leaf number, LL = leaf length and LW = leaf width.
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Figure 2 The distribution pattern of 9 waxy corn hybrid varieties on 3 principal

components, PC1, PC2 and PC3.
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