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Table 2. Combined analysis of variance of the studied traits based on fourth method of Griffing 

Source of 
variations† 

df 

Mean squares 

Yield 
100 kernel 

weights 
Plant 
height 

Ear height 
Kernel moisture 

percentage 
Cob 

percentage 

Year 1 43.41** 38256.13** 24083.55** 16307.31** 480.88** 63.32** 

Block (Year) 4 10.14 209.12 914.63 349.90 5.76 4.01 

Hybrid 35 5.20** 1479.10* 558.40** 244.38** 5.50* 6.06** 

GCA 8 8.66** 3933.28** 172.36** 419.40** 10.35** 14.31** 

SCA 27 4.17** 748.05ns 376.49** 166.60* 4.06ns 3.61ns 

Year×Hybrid 35 3.63* 1170.60ns 435.03** 213.39** 6.30** 6.64** 

Year×GCA 8 5.49* 2993.56** 1414.27** 586.55** 12.83** 13.68** 

Year×SCA 27 3.08ns 630.47ns 144.89ns 102.83ns 4.37ns 4.55ns 

Error 140 2.13 972.12 140.29 93.12 3.51 3.21 

CV (%) 10.12 9.97 5.65 9.20 8.48 10.16 
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
†: GCA, general combining ability; SCA, specific combining ability. 
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Table 3. Values of the different genetic components of the studied traits in selected maize lines  

Genetic component Yield 
100 kernel 

weights 
Plant height Ear height 

Kernel moisture 
percentage 

Cob 
percentage 

Baker ratio 0.80 0.91 0.86 0.83 0.84 0.89 

Additive / Non-additive Additive Additive Non-additive Additive Additive Additive 

Additive variance 0.99 39.14 22.54 10.98 0.10 0.74 

Non-additive variance 0.18 19.60 38.60 10.62 0.05 0.15 

Degree of dominance 2.12 1.00 1.85 1.39 0.99 2.05 

Broad sense heritability 32.44 14.73 49.83 35.13 15.90 22.84 

Narrow sense heritability 31.39 3.43 8.06 7.65 2.40 17.79 
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Table 4. General combining ability of grain yield and some of agro-morphological traits in selected maize lines 
based on diallel crosses 

No. Parent Yield 
100 kernel 

weights 
Plant height Ear height 

Kernel moisture 
percentage 

Cob 
percentage 

1 K 1263/1 ns0.007- ns5.212- ns0.946- ns1.632 ns0.340- -0.820** 
2 K 1264/5-1 ns0.275 ns7.080-  6.320* ns3.684 -0.755* -1.031** 
3 KE 77005/2 ns0.198 ns2.979 ns0.656- ns2.124- ns0.006 ns0.089 
4 NK79 0.715** ns8.284 6.062* ns1.217 ns0.200- ns0.223 
5 KE 77008/1 0.692** ns16.594 ns3.786 ns2.151 ns0.152- ns0.204- 
6 KE 76009/311 ns0.328- ns0.906- ns2.375- ns0.462- ns0.633 0.718* 
7 KE 75016/321 ns0387- ns7.742- ns1.075- ns2.803 0.873* ns0.348 
8 KE 77004/1 ns0.078- -14.281** ns0.024 ns2.820- ns0.200- ns0.446 
9 KE79017/3211 -0.528* ns7.367 -11.141** -6.082** ns0.135 ns0.229 

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
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Table 5. Specific combining ability of grain yield and some of agro-morphological traits in selected maize lines 

based on diallel crosses 

No. Hybrid Yield 
100 kernel 

weights 
Plant 
height 

Ear 
height 

Kernel moisture 
percentage 

Cob 
percentage 

1 K 1264/5-1×K 1263/1 -0.980ns -4.966ns 3.802ns 2.304ns 0.099ns -0.642ns 
2 KE 77005/2×K 1263/1 1.829** 15.987ns 2.945ns 0.716ns 0.614ns -0.180ns 
3 NK79×K 1263/1 0.331ns 11.683ns -1.840ns -2.559ns -0.994ns 0.907ns 
4 KE 77008/1×K 1263/1 0.226ns 3.567ns 1.769ns 4.707ns 0.274ns -0.359ns 
5 KE 76009/311×K 1263/1 -1.61** -5.666ns 2.730ns -0.245ns -0.494ns -0.713ns 
6 KE 75016/321×K 1263/1 -0.134ns -11.027ns 0.430ns 1.221ns 0.148ns 0.455ns 
7 KE 77004/1×K 1263/1 0.157ns 1.735ns -4.335ns -4.688ns 0.773ns 0.574ns 
8 KE 79017/3211×K 1263/1 0.182ns -11.313ns -5.502ns -1.592ns -0.330ns -0.042ns 
9 KE 77005/2×K 1264/5-1 0.136ns 15.205ns -9.454ns -4.935ns 0.045ns 0.820ns 
10 NK79×K 1264/5-1 -0.443ns -3.864ns -5.940ns -3.878ns -1.030ns -0.316ns 
11 KE 77008/1×K 1264/5-1 -0.183ns -7.341ns 8.635ns 9.021ns -0.944ns -0.451ns 
12 KE 76009/311×K 1264/5-1 1.436* 2.379ns 2.064ns 0.502ns 0.953ns -0.559ns 
13 KE 75016/321×K 1264/5-1 -0.636ns 13.012ns 5.164ns 4.735ns -0.070ns -0.215ns 
14 KE 77004/1×K 1264/5-1 0.187ns -5.965ns 4.197ns -2.140ns 0.202ns 0.493ns 
15 KE 79017/3211×K 1264/5-1 0.473ns -8.460ns -8.469ns -5.645ns 0.833ns 0.871ns 
16 NK79×KE 77005/2 -1.161ns -12.877ns 19.335** 10.564* -0.825ns 0.162ns 
17 KE 77008/1×KE 77005/2 -0.404ns -9.012ns -8.721ns -10435* -0.573ns 0.817ns 
18 KE 76009/311×KE 77005/2 0.767ns -3.708ns 0.873ns 1.845ns -1.075ns -0.810ns 
19 KE 75016/321×KE 77005/2 0.498ns -3.363ns -3.426ns -0.121ns 1.250ns -0.171ns 
20 KE 77004/1×KE 77005/2 -0.860ns -14.929ns -1.892ns 1.269ns -0.442ns -0.185ns 
21 KE 79017/3211×KE 77005/2 -0.805ns 12.699ns -1.659ns 0.997ns 1.005ns -0.435ns 
22 KE 77008/1×NK79 0.035ns -13.484ns -8.040ns -2.178ns 0.867ns -0.336ns 
23 KE 76009/311×NK79 0.963ns 7.084ns -1.445ns 0.102ns 0.348ns 0.478ns 
24 KE 75016/321×NK79 -0.011ns 8.627ns -4.335ns 0.402ns 0.374ns -0.424ns 
25 KE 77004/1×NK79 0.301ns -3.231ns -4.645ns -4.340ns 1.164ns -0.127ns 
26 KE 79017/3211×NK79 -0.025ns 6.062ns 6.921ns 1.888ns 0.095ns -0.353ns 
27 KE 76009/311×KE 77008/1 -1.296* -8.100ns -13.835* -8.130ns 1.633ns 2.153** 
28 KE 75016/321×KE 77008/1 0.096ns 7.987ns 10.346ns 0.635ns -0.089ns -0.353ns 
29 KE 77004/1×KE 77008/1 1.004ns 18.733ns 5.230ns 4.226ns -0.816ns -1.729* 
30 KE 79017/3211×KE 77008/1 0.522ns 7.649ns 4.597ns 2.154ns -0.351ns 0.258ns 
31 KE75016/321×KE76009/311 0.159ns -5.243ns 7.692ns 4.316ns -0.675ns -0.377ns 
32 KE 77004/1×KE 76009/311 0.078ns 18.137ns -2.007ns 2.707ns -0.501ns 0.446ns 
33 KE79017/3211×KE76009/311 -0.496ns -4.883ns 1.926ns -1.097ns -0.187ns -0.626ns 
34 KE 77004/1×KE 75016/321 -0.494ns -11.359ns -7.307ns -5.759ns -0.125ns 0.632ns 
35 KE79017/3211×KE75016/321 0.522ns 1.366ns -8.573ns -5.430ns -0.811ns 0.453ns 
36 KE 79017/3211×KE 77004/1 -.374ns -3.119ns 10.759ns 8.726ns -0.254ns -0.106ns 

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
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Abstract 
Comprehensive information on the genetics basis of inheritance is important for breeding 

programs. The present study was performed as a diallel crosses using nine selected early maturity 
maize lines. Thirty-six hybrids resulting from their one-way diallel crosses were planted in a 
randomized complete block design with three replications during two years, 2020 and 2021. Based on 
two-year combined analysis of variance, a significant difference was observed in the probability levels 
of 5% and 1% between the crosses for all studied traits. Diallel analysis using fourth method of 
Griffing showed that both additive and non-additive effects of genes are involved in the genetic 
control of grain yield, plant height and ear height, but only genes with additive effects plays an 
important role in control of of 100-grain weight, grain moisture percentage and cob percentage. 
Estimation of Baker ratio also showed that the additive effects of genes had a greater role in 
controlling 100-grain weight, cob percentage, plant height, grain moisture percentage, ear height and 
grain yield. The most desirable general combinator for grain yield were two lines NK79 and KE 
77008/1, while the specific combining ability of crosses KE 77005/2 × K 1263/1 and KE 76009/311 ×  

K 1264 / 5-1 for grain yield were positive and significant. In total, the results of general and specific 
combining ability indicated that the use of studied lines and crosses to improve grain yield in breeding 
programs can be promising. 
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