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Application of a rapid visco analyzer in inbred line evaluation for
producing single cross waxy corn hybrid variety
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ABSTRACT: Improvement of waxy corn quality is among the most important aims in current breeding programs.
To facilitate the development of new varieties with high eating quality, it is necessary to understand the genetic basis
of such traits. A complete diallel cross study of six inbred lines of waxy corn (6x6 diallel cross) was carried out with
30 F, progenies, to determine the combining ability of starch pasting viscosity by a Rapid Visco Analyzer (RVA).
The parental lines and their crosses were evaluated using Randomized Complete Block (RCB) with three replications
during January to March, 2013 at the Vegetable Research Farm, Faculty of Agriculture, Khon Kaen University,
Thailand. Therefore, the parents KKU-JP and KKU-UB inbred lines are suitable for using as parental lines, and also
have high positive GCA values for peak viscosity. For specific combining ability analysis, the crosses appear to be
the best potential F1 hybrid varieties as ‘KKU-JP x KKU-N7’ ‘KKU-BK x KKU-JD’ and ‘KKU-JD x KKU-UB’,
respectively.

Keywords: combining ability, starch, eating quality, corn improvement
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Table 1 Mean squares of analysis of variance for pasting properties of starches in diallel cross of the parents

and their F, progeny of waxy corn during January to March, 2012.

Source of variation df PV BV FV SV PT
Replications 2 0.73 1.10 0.96 0.51 0.18
Genotype 35 300.68** 467.54** 813.79** 46.69 4.90**
GCA 5 127.88* 126.87** 87.60** 11.75% 2.08
SCA 15 119.56** 196.62** 431.68** 13.27* 3.05*
Reciprocal 15  63.58** 117.51** 175.25** 18.00** 0.33
GCA/SCA 1.07 0.65 0.20 0.89 0.68
Error 70 0.67 0.88 1.86 0.56 0.19

*, ** Significant difference at 0.05 and 0.01 probability levels, respectively.
PV = peak viscosity, BV = breakdown viscosity, FV = final viscosity, SV = setback viscosity and PT = pasting temperature.

GCA = general combining ability, SCA = specific combining ability.

Table 2 Mean performance, general combining ability (GCA), specific combining ability (SCA) and
reciprocal combining ability (RCA) of parental lines and their F, waxy corn hybrids for peak viscosity

characteristic.

Line 1. KKU-BK 2. KKU-JP 3. KKU-UB 4. KKU-JD 5. KKU-G2 6. KKU-N7
1. KKU-BK 0.8 0.2 4.7 6.8 3.9 6.7
(145.5)" (162.4) (155.2) (166.2) (155.1) (161.3)
2. KKU-JP 0.8 3.9+ 1.6 4.3 1.1 8.6
(160.9) (164.3) (153.4) (148.1) (161.0) (175.9)
3. KKU-UB 0.9 7.2% 15 2.9 0.4* 1.9+
(153.5) (167.7) (161.0) (163.5) (154.1) (162.7)
4. KKU-JD 0.2 9.9%* 6.5 16 6.2** 8.0**
(165.8) (167.8) (169.2) (136.6) (156.1) (163.7)
5. KKU-G2 2.7%* 5.2%* 0.8 4.7 3.8+ 0.4**
(160.4) (150.5) (155.6) (165.5) (139.3) (152.5)
6. KKU-N7 0.9 12,1 -10.2** 1.2 3.0 3.9
(159.6) (151.7) (142.4) (161.4) (146.4) (128.9)

‘Commercial 1’ 140.2

‘Commercial 2’ 161.0

Grand mean 156.5
LSD (0.05) 0.8
CV (%) 0.6

*, ** Significant difference at 0.05 and 0.01 probability levels, respectively.

v Rapid visco unit (RVU) measured from waxy corn starch by a Rapid Visco Analyzer (RVA).
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