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Combining ability of super sweet corn inbred lines with different ear sizes

for yield and agronomic traits
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Abstract: Genetic divergence of line is the main factor to improve hybrid varieties. The objective of this study was to
determine combining ability of 8 sweet corn inbred lines. Four inbred lines with small ears (S) and four inbred lines with large

ears (L) extracted from KKU-WTMsh and KKU-WSHCsh populations, respectively. They were crossed in a diallel fashion to
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produce 56 F| hybrids, and the hybrids were classified into four groups including S x S group (12 hybrids), S x L group (16
hybrids), L x S ears group (16 hybrids) and L x L ears group (12 hybrids). The 56 hybrids were evaluated in a randomized
complete block design with three replications in the rainy season 2011 at Experimental Farm of Khon Kaen University, and
orthogonal comparison was used to compare the differences among hybrid groups. The result found that there were highly
significant difference (p=<0.01) among the hybrid groups on number of harvestable ears, un-husked ear weight, husked ear
weight, plant height, ear height, days to pollination and days to silking. LxS group had yields of 2,653 and 1,940 kg rai for
husked ears and unhusked ears respectively, and the yields were not statistically different from 2,767 and 1,950 kg rai’ of LxL
group. According to the number of the harvestable ears, LxS group was more prolific than the LxL group and the
corresponding yields were 11,861 and 9,565 kg rai'l, respectively (p<20.01). Therefore, the development of new single cross
hybrids in order to increase number of ear per plant could be achieved through the cross breeding between the population with
different ear sizes.

Key words : breeding, diallel cross and hybrid variety
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Table 1. ANOVA for yield and agronomic traits of 8 by 8 diallel cross in rainy season 2011

De-husked ear Husked ear Plant Ear Days to Days to
Source of variation ~ df No. of ears weight weight height height tasselling silking
(ear rai-l) (kg rai-l) (kg rai-‘) (cm) (cm) (days) (days)
Replications 2 2,772,449 1,276,273 ** 561,601%** 362.98%* 336.11%* 20.54%* 30.15%*
Treatments 63 13,299,627** 1,112,500%* 567,961%* 1,422.95%%  733.85%* 14.11%* 19.86%*
Error 126 1,013,799 68,938 30,055 54.7 50.73 1.98 1.83
CV. % 10.39 4.83 9.20 3.07 2.96

" Significantly different at the 0.01 levels of probability.

Table 2. Means+SE for orthogonal contrast for 4 single cross groups with yield and agronomic traits in the rainy season

2011
De-husked ear Husked ear Days to Days to
Contrast No. of ears weight weight Plant height ~ Ear height tasselling silking
(ear rai-l) (kg rai-l) (kg rai-l) (cm) (cm) (days) (days)
SxS" vs. 14,1764+282 : 1,757450 : 1,278429 : 13842 : 6542 : 45403 : 43403 :
sxL” 11,8614389%* 2,521492%* 1,815£59%%* 16042%* 80L£2%* 45+0.2 45+0.2%*
14,1764282 : 1,757+50 : 1,278+29 : 13842 : 6542 : 45403 : 43403 :
SxS vs. LxS 11,8194364** 2,653+92%* 1,940£54%%* 167+2%* 88+2%* 45+0.2 4540.2%*
14,176+282 : 1,757450 : 1,278429 : 13842 : 6542 : 45403 : 43403 :
SxS vs. LxL 9,565+£357%%* 2,7674+97** 1,950£73 % 168£2%* 89L£2%* 470 4%* 48+0.3%*
11,8614389 : 2,521+92 : 1,815+59 : 16042 : 80+2 : 45402 : 4540.2:
SxL vs. LxS 11,8194364* 2,653+92%* 1,940454%* 16742%* 88+£2** 45+0.2 45+0.2
11,861+389 : 2,521492 : 1,815459 : 160+2 : 80+2 : 45402 : 45+0.2:
SxL vs. LxL 9,565+£357%%* 2,7674+97%** 1,950£73 % 16842%* 89L2%* 47+0.4%* 48+0.3%*
11,8194364 : 2,653+92 : 1,940+54 : 16742 : 88+2 : 45402 : 45+0.2:
LxS vs. LxL 9,565+357** 2,767+97 1,950+73 168+2 89+2 4740.4%* 48+0.3%*

- Significantly different at the 0.05 and 0.01 levels of probability, respectively.

" = Inbred lines extracted from KKU-WTMsh population (small ear size). %~ Inbred lines extracted from KKU-WSHCsh population (large

ear size)



