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Heritability and Genetic Gain in Maize

Benan H. Hadi and Karyma M. Wuhaib
College of Agriculture/ University of Baghdad

Abstract

This research was conducted at the farms of the Dept. of Field Crop Science/
College of Agriculture/ University of Baghdad, during two seasons of 2004. The
objective of the study were to assess genetic variance for some characters of maize
(Zea mays), and their contribution to yield variation; and the correlation among
characters in addition to the heritability and genetic gain of four selection criteria
based on the highest yield, harvest index, grain weight, and grain per ear according to
each criteria, 100 plant grain seeds were selected and mixed. During fall seasons
seeds were distributed among treatments in four replicates according to RCBD whine
a split plot arrangements.
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The characters grain number per ear, dry weight and yield efficiency
contributed to the whole yield variance (1998.77) by 27.27 and 270% respectively.
These characters gave the highest heritability (0.49, 0.49 and 0.48) and the highest
genetic gain (64.15, 64.09 and 63.32) respectively. Phenotypic variance was higher
than genotypic for all characters under study. There was a positive genetic correlation
between grain yield and other characters. The highest correlation coefficient was
found with yield efficiency (0.901), dry weight (0.884), grain number per ear (0.853)
and ear number per plant (0.788). The phenotypic correlation was also high (0.84,
0.661, 0.835 and 0.781 respectively). Yield was not significantly correlated with leaf
area index (0.085, 0.004, 0.047, 0.0359 and 0.038) respectively. All genotypic values
were higher than phenotypic, for phenotypic is controlled by genotype.
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X1 X2 X3 X4 Xs X6 X7 Xs X9 Xio | Xur | Xz | Xiz | Xig | Xis | Xig | X7 | Xig | Xyg
Xy [ 1.000 [ 0.998 | 0.914 | 0.933 | 0.802 | 0.955 | 0.664 | 0.676 | 0.748 | 0.728 | 0.853 | 0.821 | 0.908 | 0.413 | 0.576 | 0.678 | 0.230 | 0.817 | 0.823
X5 1.000 | 0.885 | 0.909 | 0.746 | 0.960 | 0.602 | 0.614 | 0.766 | 0.714 | 0.830 | 0.801 | 0.889 | 0.373 | 0.577 | 0.675 | 0.230 | 0.787 | 0.793
X3 1.000 | 0.885 | 0.914 | 0.898 | 0.812 | 0.810 | 0.910 | 0.819 | 0.677 | 0.842 | 0.904 | 0.481 | 0.545 | 0.592 | 0.034 | 0.821 | 0.823
X4 1.000 | 0.810 | 0.972 | 0.751 | 0.766 | 0.819 | 0.785 | 0.827 | 0.751 | 0.842 | 0.471 | 0.604 | 0.630 | 0.220 | 0.833 | 0.830
Xs 1.000 | 0.725 | 0.88 | 0.874 | 0.903 | 0.846 | 0.553 | 0.921 | 0.866 | 0.594 | 0.468 | 0.563 | 0.085 | 0.815 | 0.821
Xs 1.000 | 0.799 | 0.836 | 0.731 | 0.563 | 0.926 | 0.865 | 0.999 | 0.155 | 0.586 | 0.470 | 0.004 | 0.744 | 0.762
X7 1.000 | 0.487 | 0.771 | 0.744 | 0.491 | 0.650 | 0.653 | 0.498 | 0.487 | 0.265 | 0.047 | 0.654 | 0.654
Xs 1.000 | 0.776 | 0.728 | 0.485 | 0.646 | 0.650 | 0.442 | 0.492 | 0.279 | 0.035 | 0.665 | 0.666
Xo 1.000 | 0.857 | 0.686 | 0.918 | 0.907 | 0.630 | 0.570 | 0.642 | 0.038 | 0.878 | 0.884
X10 1.000 | 0.502 | 0.906 | 0.850 | 0.415 | 0.481 | 0.567 | 0.004 | 0.764 | 0.762
X1 1.000 | 0.624 | 0.832 | 0.278 | 0.626 | 0.683 | 0.344 | 0.755 | 0.752
X2 1.000 | 0.966 | 0.468 | 0.459 | 0.695 | 0.033 | 0.815 | 0.819
X3 1.000 | 0.428 | 0.556 | 0.730 | 0.140 | 0.850 | 0.853
X1 1.000 | 0.287 | 0.742 | 0.594 | 0.787 | 0.788
X5 1.000 | 0.556 | 0.366 | 0.635 | 0.635
X1 1.000 | 0.652 | 0.900 | 0.901
X7 1.000 | 0.502 | 0.491
Xig 1.000 | 1.000
X19 1.000
Slaad) Jla = X7 wasiall Qe 2 = X3 <l ol = X alg¥) e = X5 @S F = Xy
398 3o s = X
daluall Baayg Juala = Xyg ldl) padle e = Xy wagiad) Jsh = Xio s dJ; ) i s a3 = X
J-‘

Qi) Jala = Xqg

dall (59 Jaa = X5

wasiadl disha ae = Xp;

48,5 dalual = X5

<l 5&@\ = X3
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dﬁd&‘ 39&5 = X16

all Ggaa e = Xpp

A, o) dalal) Jula = Xg

casiall g5 = X,

I 0.05 d.f78=0.224
I 0.01 d.f78=0.292

(2004) gi-l*)ﬂ\ PUIJAM M})M‘ Gldall O Z\a‘)q.hd‘ QLELQ)Y\ a.-,l.-él (4) dgéa

X1 X2 X3 X4 Xs X6 X7 Xs Xo | Xeo | Xax | Xz | Xiz | Xug | Xis | X | Xiz | Xig | Xig
« | 1.00 [ 098 [ 0.87 | 0.86 | 0.53 | 0.48 | 0.61 | 0.60 | 0.75 | 0.51 | 0.46 | 0.71 | 0.84 | 0.37 | 0.54 | 0.64 | 0.21 | 0.77 | 0.77
1o 6 5 8 8 5 6 9 1 7 7 1 7 6 9 4 1 2 7
% 1.00 | 0.85 | 0.86 | 0.50 | 0.46 | 0.56 | 0.56 | 0.73 | 0.49 | 0.48 | 0.70 | 0.84 | 0.35 | 0.56 | 0.64 | 0.21 | 0.76 | 0.73
2 0 5 8 7 5 8 5 2 4 7 6 3 0 2 8 1 5 2
N 1.00 | 0.85 | 0.64 | 0.38 | 0.78 | 0.77 | 0.89 | 0.62 | 0.44 | 0.79 | 0.87 | 0.46 | 0.53 | 0.57 | 0.03 | 0.80 | 0.80
3 0 7 0 9 6 6 0 2 1 7 9 5 5 4 2 4 5
% 1.00 | 059 | 0.38 | 0.73 | 0.73 | 0.80 | 0.57 | 0.52 | 0.67 | 0.81 | 0.46 | 0.57 | 0.60 | 0.19 | 0.81 | 0.81
4 0 2 7 0 8 3 5 7 1 5 4 7 8 3 0 3
% 1.00 | 0.38 | 0.61 | 0.62 | 0.65 | 0.42 | 0.24 | 0.56 | 0.59 | 0.43 | 0.32 | 0.38 | 0.00 | 0.56 | 0.57
° 0 5 7 2 8 8 4 5 2 3 4 2 6 7 0
% 1.00 [ 035 | 034 | 034 | 041 | 0.15 | 041 | 042 | 0.01 | 0.27 [ 0.20 | 0.01 | 0.28 | 0.30
6 0 7 6 7 1 6 0 5 9 5 6 1 7 3
% 1.00 | 0.49 | 0.75 | 057 | 0.28 | 0.59 | 0.63 | 0.40 | 0.49 | 0.24 | 0.05 | 0.63 | 0.63
! 0 1 9 5 2 6 9 3 1 6 8 9 9
% 1.00 [ 0.75 | 056 | 0.29 | 0.58 | 0.63 | 0.42 | 0.48 | 0.25 | 0.04 | 0.64 | 0.64
8 0 9 6 9 7 5 8 4 5 2 6 7
N 1.00 | 0.66 | 0.42 | 0.83 | 0.88 | 0.61 | 0.56 | 0.67 | 0.00 | 0.86 | 0.86
o 0 2 9 4 6 8 5 0 8 1 9
X1 1.00 | 0.27 | 058 | 0.19 | 0.38 | 0.45 | 0.29 | 0.48 | 0.49
1 0 3 8 7 9 4 7 3 6
X1 1.00 [ 0.90 [ 0.42 | 0.42 | 0.62 | 0.04 | 0.74 | 0.75
) 0 2 2 4 4 0 9 7
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X1 1.00 | 0.41 | 054 | 0.71 | 0.15 | 0.83 | 0.84
3 0 8 9 0 0 5 4
X1 1.00 | 0.28 | 0.73 | 0.48 | 0.78 | 0.78
4 0 5 1 2 1 0
X1 1.00 | 0.54 | 0.34 | 0.63 | 0.62
5 0 5 6 0 8
X1 1.00 | 0.63 | 0.84 | 0.89
6 0 7 0 5
X1 1.00 | 0.49 | 0.48
7 0 2 7
X, 1.00 | 0.99
8 0 0
X1 1.00
9 0

slaadl Jala = Xy7 wasiadl qga e = Xp3 caladl ¢isd = Xo @byl s = Xy GSd s = X
. L’éjé ALl e = Xp .
daluall Baag Juala = Xy5 ldl) padle e = Xy wagiad) Jsh = Xio Ll g a3 = Xo
oas

aldl) Jala = X9

all o) Jama = X5

wasiadl digha 2o = Xy

48,5 dalual = X5

<Ll &WJ\ = X3

Jalall 32liS = Xy6

all qgaa e = Xqp

135)33\ daluall d,)S.\ = Xg

wasiall gl = X,

I 0.05 d.f78=0.224
I 0.05 d.f 78 =0.292
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