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Identification of genetic diversity in waxy corn using
morphological traits and RAPD markers
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Abstract: Identification of genetic diversity and resource is an important step leading to succeed in plant
breeding. The objective of this study was to classify glutinous or waxy corn cultivars into distinct groups, using of
morphological traits and RAPD markers. Ten glutinous corn cultivars were evaluated in two seasons (in the rainy
season during May-August 2008 and dry season during November 2008-February 2009 at the Experimental Farm of
Khon Kaen University. Grouping of glutinous corn cultivars, based on morphological traits, was carried out in using
six different methods or data categories: 1) all morphological traits, 2) un-husked fresh ear yield, 3) husked fresh ear
yield, 4) both husked fresh ear yield and un-husked fresh ear yield, 5) yield components 6) agronomic traits of
Ward{s minimum variance. Grouping of these corn cultivars, based on RAPD markers with ten primers, was also
carried out. All calculations were done using cluster and tree functions in SAS Proc CLUSTER and TREE. Grouping
based on 6 categories of morphological traits could classify the corn cultivars into two following distinct clusters:
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1) 101, 204, 209 and 216 2) BW, NS, SLE 919W, RT and DL. Grouping based on RAPD markers could divide the
corn cultivars into three following distinct groups: 1) 101, 204 and 209, 2) 216, BW, NS and SLE 3) 919W, RT and
DL. This classification could be useful for determining breeding strategies aiming to extracting inbred lines and

making experimental crosses.

Keywords: plant breeding, cluster analysis, glutinous or waxy corn
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Table 1 Waxy corn varieties/lines used in this study.
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Varieties/lines Variety type

Source

101 Inbred line

204 Inbred line

209Inbred line

216Inbred line

BigWhite852 (BW)
Neaw-Sawan (NS)
Samlee-Esarn (SLE)

Khon Kaen Composite1 (919W)
Ratchata (RT)

Khon Kaen University
Khon Kaen University
Khon Kaen University
Khon Kaen University
Single-cross hybrid
Single-cross hybrid
Open-pollinated
Open-pollinated
Open-pollinated

Hortigenetics Research (S.E. Asia) Company Limited
Bangkok Seeds Industry Company Limited

Khon Kaen University

Khon Kaen University

National Corn and Sorghum Research Center

Dalat (DL) Open-pollinated Vietnam
Samlee Esam 901 population
Shy/-Sw/-wx/wx Sh,/-Su/-wx/wx
e Ty population improve (3 cycles e Inbwed lines
of mass seloction) in 2000 extraction {8 cycles
2} Inbred lines cxtraction (9 of classical pedigree
yeles of classical pedigr acheme) in 2002
scheme) in 2001-2005 2005
| | )
: ! L
101 204 209 2t
Shyl Sutmutex || Sty Salmoer -
Waxy com Sweel comn Fieldcom
’ |
b Pull dialicl cross
Khon Kaen Composite 1

Figure 1 Pedigree of 101, 204, 209, 216, and 919W.
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Table 2 Combine analysis of variance of ten waxy com varieties in rainy season 2008 and dry season 2009.

Yields Yield components Agronomic traits
Ear Ear Tassel Sitking Plant Ear
Sources df Husk weight Husked weight
diameter length date date height height
(kg rai’") (kg rai’) (cm) (cm) (days) (days) (cm) (cm)
Season 1 1,579,179 958,786 0.99" 79.82" 440327 486000 15701 11,280.5"
Varieties 9 961,306 418,570 208" 46.18" 18.49" 1497 9226~ 2,116.1"
VxS 9 631847 349,329 0.09" 298 727" 256" 239" 149.2"
Error 36 24,250 12,955 0.02 1.19 0.71 13 73.90 32.3
C.V. (%) 11.63 12.05 3.25 5.08 1.65 2.19 5.74 7.45

ns; non significant, *, ** Significantly different at the 0.05 and 0.01 levels of probability, respectively.
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Figure 3 UPGMA dendrogram genetic distances of ten waxy corn varieties based
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