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Abstract

Introduction

Maize (Zea mays L.) is the fourth most important cereal after wheat, barley and rice in Iran
(Ahmadi et al, 2018). Given the future demand of corn as a food for humans and as a feed for
livestock, there is a continuous need to evolve new hybrids with high yield. To achieve this,
combining ability study is one of the best options (Reddy Yerva et al, 2016). Griffing diallel
method (Griffing, 1956a; b) is one of the methods that examines how genetic control traits in
parents. It also evaluates the general and specific combining ability of parents and hybrids. The
purpose of this study was to estimate the general and specific combining ability of parents and
hybrids.

Materials and Methods

In order to estimate the gene action and heritability of important agronomic traits, five S; maize
lines were crossed in a 5x5 half-diallel and F1 hybrids derived from them were cultivated in a
randomized complete block design with three replications at the Research Farm of Graduate
University of Advanced Technology, Kerman, Iran in 2017. Number of ear, grain number per
row, grain row number, grain number per ear, ear length, 100-grain weight and grain yield per
square meter were evaluated. Analysis of data for general and specific combining ability was
carried out following Griffing (1956) method IV model I using DIALLEL-SASO5 program (Zhang
et al., 2005).

Results and Discussion

Analysis of variance revealed that there was a significant difference between genotypes for all
studied traits that showed the role of additive and non- additive effects in controlling these traits.
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The low ratio of GCA variance to SCA for the grain row number and number of ear traits, and in
other words, the lack of significant GCA variance of these traits showed that genetic control of
these traits has a non-additive effect. General (GCA) and specific (SCA) combining ability
variances for grain number per row, grain number per ear, ear length, 100-grain weight and grain
yield per square meter were significant at 1% probability level, indicating the control of these
traits by additive and non-additive effects of genes with a greater proportion of additive gene
effects.

Conclusion

The results of this study indicated that although genes with both additive and non-additive effects
played a role in controlling of yield and its component traits, in controlling the traits of ear
number and rows, the role of non-additive effects was greater. However, other traits were more
controlled by the additive gene effects. The Line 14 had positive and significant GCA for the
yield trait and most of its related traits, which indicated that the line could be used in breeding
programs to improve yield and increase it. The results also showed that the P1 x P2 and P3 x P5
crosses had positive and significant SCA for yield and its related traits, so these hybrids might be
the best for improving and increasing maize grain yield.

Keywords: Additive and non-additive effects, General and specific combinability, Gene action,
100-Grain weight
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Table 1. Simple analysis of variance of maize yield traits by fourth Griffing method

Mean Square

Source of variation df Number of - Grain Grain Ear length  100-grain  Grain yield
ear per number number per : 2
number (cm) weight (gr/m?)
plant per row ear
Rep 2 0.133™ 5.2™ 5.7 56.93"™ 1.33" 0.59™ 5808.15"
Genotype 9 0.552" 55.56™ 18.39™ 29319.37" 2.06™ 16.23™  60966.58™
GCA 4 0.48™ 56.91™ 1.14" 28458.98™ 1.54™ 29.15™  68189.51™
SCA 5 0.61" 54.48™ 32.18™ 30007.68™ 2.49™ 5.89™ 55188.23™
Error 18  0.207 0.459 0.441 30.93 0.101 0.185 10009.02
CV% 27.88 2.62 3.29 1.24 1.58 0.79 25.43
Genetic ratio - 0.68 - 0.65 0.55 0.91 0.71
MSGCA/MSSCA 0.79 1.04 0.04 0.95 0.62 4.95 1.24

ns, * and **: Non-significant and significant at 5% and 1% probability level, respectively.
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Table 2. General combining ability of parents and specific combining ability of hybrids by fourth
Griffing method

Studied traits

Parents and  Number of Grain . Row Grain Ear 100 grain Grain yield per
Crosses ear per  number in - :
plant row number numberinear length weight square meter
Line6 (P1) 0.156™ -3.089™ 0.289" -64.822™ -0.291"™ 2.760™ -2.048™
Linel0 (P2) 0.044" -1.422™ -0.156" -43.044™ -0.291"™  -2,196™ -54.560™
Linell (P3) 0.044" 2.467 -0.044m 43.400™ -0.280"™  -0.284"™ 66.159"
Linel3 (P4) -0.400™  -0.644" 0.400m -4.044" 0.609™ -0.584™ -111.787"
Linel4 (P5) 0.156™ 2.689™ -0.489™ 68.511™ 0.253™ 0.304" 102.236™
P1xP2 0.167™ 0.944" 3.000™ 75.167™ -0.411" 0.022" 116.431™
P1xP3 -0.167™ -2.944™ -0.111" -44.944™ -0.089™  -0.756™ -104.885"
P1xP4 0.278™ -3.500™ -0.222" -61.500™ 0.422" 0.278m™ 20.949™
P1xP5 -0.278™ 5.500™ -2.667" 31.278™ 0.078" 0.456" -32.494"
P2xP3 -0.389" -0.944" -2.000"™  -64.056" -0.256™ 1.767" -133.399™
P2xP4 -0.278™ 2.833™ 1.556™ 95.389™ 1.089™  -0.033™ 26.892"
P2xP5 0.500" -2.833" -2.556™  -106.500" -0.422" -1.756™ -9.924m
P3xP4 0.389" 3.611™ -2.222"™  -0.056" -0.756™  -1.278™ 74.013™
P3xP5 0.167™ 0.278m™ 4.333™ 109.056™  1.100™ 0.267™ 164.272™
P4xP5 -0.389" -2.944™ 0.889" -33.833™ -0.756™ 1.033™ -121.854™
ns, * and **: Non-significant and significant at 5% and 1% probability level, respectively.
Table 3. Table of correlations between maize yield traits
Traits Number of ear G_rain number Row number G_rain number Ear length 190 grain Grain yield per
per plant (X1) in row (X2) X3) in ear (X4) (X5)  weight (X6) square meter (X7)
X1 1
X2 -0.031™ 1
X3 -0.118™ -0.098™ 1
X4 -0.045™ 0.771™ 0.425 1
X5 -0.26"™ 0.208™ 0.434" 0.441"
X6 -0.074™ -0.147™ 0.156™ -0.059™ 0.036™
X7 0.775™ 0.426* 0.202™ 0.567" 0.046"™ 0.049™ 1

ns, * and **: Non-significant and significant at 5% and 1% probability level, respectively.
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