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ABSTRACT
Six inbred lines of maize were crossed in this study by using half — diallel analysis method |,
during spring season of 2017, to produce fifteen F1 crosses. The parents and crosses were
cultivated during fall season of 2017 by using R.C.B.D with three replications to determine
heterosis, general and specific combining ability effects and gene action . Significant
differences were found among parental and their crosses for all the traits . The results were
showed that the hybrid ( Zm - 1x Zm - 5) had the highest heterosis in grain yield.plant™
(113.4%). The hybrid (ART-B-17x SYN-33) produced highest number rows. ear™ (17.9) rows,
500 kernel weight (112.9) gm and grain yield.plant™ (214.7) gm . The values of specific
combining ability variances were more than the general combining ability variances for all
the traits, indicating that non-additive gene action was responsible for inheritance of all the
traits. The values of the broad sense heritability for all characters were higher and average
degree of dominance was exceeded one for all the traits . Results indicated that some inbreds
could be used in breeding program to develop single crosses which have higher grain yield
because all the traits under over dominance gene action
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INTRODUCTION

Maize (Zea mays L.) is considered the third
cereal crop after rice and wheat all over world
for production and consumption (15) in
addition to its use as a human food (3). Maize
breeders do their best to explore the genetic
material in order to develop new maize
genotypes which characterized by high
yielding and better quality (20). They need
information about the type and relative
amount of genetic variances component and
their interaction by environment as well as the
information on heterosis is essential for
developing new hybrids ,therefore heterosis
has been wused with plant breeders for
improving the yield components and yield of
different crops which could be used in
hybridization programs to develop superior
hybrids. The important genetic parameters of
diallel analysis are GCA and SCA which are
essential in developing plant breeding (20).
Several investigators reported that non-
additive gene action was responsible for
inheritance of grain yield and most of its
characters in maize (26). Genetic parameters
in F1 for corn yield and its components were
studied (22). The objective of this study to
determine the combining ability and gene
action using half diallel crossing method (11).

MATERIALS AND METHODS

Maize genetic materials used in this study
consisted of six inbred lines (ART-B-17, Zm-
5, SYN-33, Zm -1, Inb - 27 and Zm - 6 ) as
parents and their F1 crosses (15) were planted
in a randomized complete block design with
three replications during July at Agricultural
Research at Ramadi . Seeds were planted in
the rows with 75 cm between the rows at 25
cm within the rows for each genotype,
collected data were analyzed according half
diallel crosses (11). Heterosis in term

deviation of F1 from the high parent for all
the characters studied (21)

Heterosis = Fl_fpx 100

Heritability in broad sence

h%b.s= 6°G/ 6°P

Heritability in narrow sence

h’n.s= 6°A/ 6°P

General and specific combining ability

o’A=2c°gca, o°D =c°sCa,

6°E = MSe- = Mse/r

6°G = 6°A + 6°D = 2 6°gca + o°sca

6°P= 6°G+ ¢°E

The average degree of dominance
a=y/20°D/c?A

where: ¢ A= additive genetic variances

o 2D = dominance genetic variances

o 2P = phenotypic variances

o 2 E = environmental variances

The variance of the general and specific

combining ability was calculated according to

(22).

o°gca= (MSgca —MSe ) / (P+2)

o’sca= (MSsca — MSe)

RESULTS AND DISCUSSIONS

Results Tablel , shows mean squares of the

analysis of variance for genotypes GCA and

SCA of the traits under study. The result of

joint analysis of variance showed highly

significant genotype mean sum square for all

the characters. Estimation of variance due to

GCA and SCA for all studied traits (4,6,8) .

The ratio of components revealed that GCA

variances was lower than SCA for days to

silking , plant height and kernel weight

(9,18,19,26).This indicated predominance of

non-additive gene action in the inheritance of

plant height (12,16,17) .SCA for most of traits

recorded highly significant than GCA which

was predominance controlled by non-additive

gene action.

Table 1. Analysis of variance for various traits in maize

haracter | DF | daysto | Plant Leaf No. of No. of No. of kernel Grain
silking | height Area ears rows kernels | weight | yield per
sov Plant™ ear™ row™ plant
REP 2 13.5 1.49 0.0024 0.022 1.44 9.48 62.63 79.8
Geno. 20 **11.53 **521.5 **%0.014  **0.031 **4,69  **76.21 **389.3 **5232.6
G.CA 5 **477 **1443 **0.009 **0.010 **0.775  **20.30 **117.3 **1313.2
S.CA 15 **3.61 **184.3 **0.003 **0.0107 **1.83 **27.12  **125.6 **1888.3
MSEN 40 0.60 13.92 0.0008 0.0014 0.16 2.82 14.88 38.22
Egen/28gea 0.17 0.09 0.45 0.11 0.045 0.08 0.11 0.08
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The mean value (parents and F15) for
analyzed traits have shows in Table 2 .the
analysis of variance of mean (parents and F15)
revealed highly significant differences for all
the traits under study. The mean grain yield of
the crosses ranged (107.5 gm.plant™ to 214.7
gm.plant™ ) . The highest heterosis value for
grin yield in Table (3) was observed from the
cross (zm-5 X zm-1) (113.4%) .low heterosis
value were also observed for grain yield of

.(2,5,10,13). The estimates of GCA and SCA
effects of the parents and single crosses are
shows in Table 4 significant negative variation
was observed in parent(2) (8.5) for grain yield
. The grain of yield eleven cross combination
showed significant positive value SCA
recorded in seven crosses .the highest crosses
(ART-B-17 X Zm -5) gave (57.22) in grain
yield . while the cross (ART-B-17 X Syn-33)
gave the lowest negative value SCA recorded(-

cross (ART-B-17 X Syn33) (9.23%) 10.8) . this was accepted by (7,14,24).
Table 2. Means of parents and their F1 for the studied characters in maize
aracter D_ay; to Pl_ant Leaf Area No. of eirs. No. of No. of kernal G_rain

silking height plant rows. eart kernglls weight yleldi.1
Genotyp row Plant
1 67.6 147.1 0.367 1 13.8 29.9 87.6 103.8
2 61.3 145.1 0.423 1.08 14.5 28.9 74.5 94.2
3 59.2 151.6 0.419 1.1 14 20.9 101.7 78.7
4 59.6 157.5 0.489 1.21 141 27.3 81.5 96.6
5 56.2 158.3 0.399 1.12 15.3 28.6 68.9 85.5
6 60.1 143.8 0.351 1.19 13.4 22.8 85.3 87.6
1X2 54.2 160.3 0.432 1.1 17.9 343 112.9 214.7
1X3 56.3 167.8 0.434 1.14 14.9 271 83.7 113.4
1X4 58.4 188.1 0.523 1.13 174 36.4 79.6 161.7
1X5 58.2 187 0.456 141 16.9 40.5 65.9 203.8
1X6 57.9 170.9 0.513 1.26 15.2 32.7 78.6 152.3
2X3 59.4 149.4 0.417 1.23 14.3 24.3 100.3 107.1
2X4 54.9 156.4 0.601 1.32 16.5 354 80.7 206.2
2X5 58.2 162.2 0.45 1.31 14.6 30.5 80.1 145.7
2X6 60.1 172.1 0.431 1.18 16.3 331 85.7 174
3X4 55.2 158.2 0.487 1.16 13.9 28.6 93.7 130.8
3X5 56.3 174.2 0.381 1.23 15.1 314 82.3 127.5
3X6 57.8 177.7 0.405 1.21 16.6 39.1 72.5 1334
4X5 55.1 180.1 0.602 1.2 154 274 90.3 140.5
4X6 59.1 154.4 0.465 1.19 16.2 29.3 91.2 167.6
5X6 57.8 166.1 0.353 14 14.9 34.2 86.6 178.7
LSD5% 2.23 10.6 0.084 0.11 1.16 4.8 11.02 17.67
Table 3. Heterosis estimations of 15 hybrids in maize
aracters days to Plant Leaf Area No. of No. of No. of kernel Grain
silking height ears rows ear™ kernels weight yield
Genotype Plant™ row™ plant™
1X2 -5.07 8.95 2.12 1.85 23.4 14.7 28.9 106.8
1X3 -1.40 10.68 3.57 3.63 6.14 9.33 -17.6 9.23
1X4 2.27 19.42 6.95 -6.61 23.1 21.8 -9.13 55.8
1X5 3.55 18.13 14.2 25.8 10.4 354 -24.8 96.3
1X6 14 16.15 39.7 5 10.1 9.46 -10.2 46.7
2X3 0.33 -1.45 -1.41 11.8 -1.37 -15.7 -1.37 13.7
2X4 -7.88 -0.69 229 991 13.7 22.7 8.28 1134
2X5 3.55 247 6.38 16.9 -4.76 5.53 7.51 54.6
2X6 0 18.6 1.89 -1.66 12.6 14.6 0.46 84.7
3X4 -6.75 0.45 -0.40 -4.13 -1.41 5.2 -7.86 354
3X5 0.17 10.04 -9.06 9.82 -1.50 9.68 -19.0 49.1
3X6 -2.36 17.21 -3.34 1.66 18.2 71.3 -28.7 52.3
4X5 -1.95 13.77 23.1 -0.82 0.45 -4.16 10.8 454
4X6 -0.83 -1.96 -4.90 -1.65 14.8 7.32 6.91 73.4
5X6 2.84 4.92 -11.3 16.6 -2.60 19.6 1.52 103.9
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Table 4. GCA effects and SCA effect the studied characters in maize.

|
haracters days to Plant Leaf Area No. of No. of No. of kernel Grain yield
silking height ears rows ear™ kernels weight plant®
Genoty) plant row™

1 -0.69 3.2 -0.005 -0.03 0.34 2.07 0.17 10.66

2 0.66 -6.50 0.005 -0.01 0.19 0.16 1.77 8.5

3 -0.08 -1.53 -0.02 -0.02 -0.53 -2.74 517 -24.78

4 -0.25 1.2 0.06 0.005 0.06 -0.30 0.5 4.02

5 0.67 5.44 -0.01 0.04 0.05 0.85 -6.44 -0.06

6 1.13 -1.74 -0.03 0.02 -0.11 -0.04 -1.17 1.67
1X2 -3.51 0.35 -0.01 -0.04 2.02 1.52 26.03 57.22
1X3 -0.60 2.84 0.01 0.01 -0.23 -2.86 -6.57 -10.8
1X4 1.67 20.48 0.01 -0.02 1.65 4 -5.99 8.72
1X5 1.91 15.17 0.02 0.2 1.16 7.01 -12.7 54.93
1X6 -0.27 6.18 0.1 0.07 -0.29 0.04 -5.33 1.69
2X3 1.07 -5.74 -0.01 0.07 -0.62 -3.70 8.43 -14.8
2X4 -3.20 -1.50 0.08 0.13 0.93 4.96 -6.52 55.39
2X5 0.56 0.03 0.008 0.07 -0.95 -1.07 -0.15 -1.02
2X6 0.6 17.27 0.01 -0.03 0.95 2.34 0.13 25.55
3X4 -2.20 -4.71 -0.004 -0.01 -0.92 1.06 3.06 13.26
3X5 -0.59 7.1 -0.03 0.01 0.28 2.66 -1.33 14.06
3X6 0.39 14.81 -0.08 0.03 1.74 11.57 -18.1 15.93
4X5 -1.61 10.2 0.1 -0.05 -0.05 -3.78 11.34 -1.67
4X6 0.52 -8.24 -0.01 -0.04 0.98 -0.94 6.97 23.66
5X6 -0.23 -0.85 -0.04 0.12 -0.30 2.74 9.24 38.86
SE 8-8; 0.39 1.86 0.014 0.02 0.2 0.84 1.92 3.09
SES;-Si 1.03 4.93 0.039 0.051 0.53 2.22 5.1 8.17

Table 5 shows, estimates of additive genetic
variance, dominance variances, genotypic
variances, phenotypic variances,
environmental variance, average degree of
dominance, heritability in broad sence
Jheritability in narrow sence. It was revealed
that non-additive variances represent a major
part of genotypic variances for all the traits,
that is indication of the presence of over
dominance gene action to all the studied traits
(7,12,17) .

heritability in broad sence was higher for grain
yield 98.26% (1, 10 ). heritability in narrow
sence was lowest for all the studied traits, rang
from (7.67% for number of rows ear’ to
39.99% for leaf area) because the additive
gene was lowest (13, 14) The average degree
of dominance more than 1 for all the studied
traits thin in due to the dominant of dominance
gene action to the additive gene action

Table 5. Estimates of genetic parameters and heritability in maize

Characters | Days to | Plant Leaf No.of | No. of | No. of | kernel Grain
GENETI] Silking | height Area ear_s1 rows kernels | weight | yield
PARAMETER plant™ | ear row™ plant™

6’A 1.04 32.61 0.0021 0.002 0.15 4.36 25.60 318.7
¢’D 3.00 170.42 0.0024 0.009 1.67 24.30 110.80 1850.0
oG 4.04 203.04 0.0045 0.011 1.82 28.66 136.41 2168.8
o’p 4.65 21691 0.0054 0.012 1.98 3149  151.29  2207.8
c2gca 0.52 16.30 0.001 0.001 0.07 2.18 12.80 159.3
625ca 3.00 17042  0.0024 0.009 1.67 2430 110.80  1850.0
Fgea/2égea (.17 0.09 0.45 0.11 0.045 0.08 0.11 0.08
a” 2.40 3.23 1.48 2.93 4.67 3.33 2.94 3.40
h2b.s% 86.91 93.58 84.08 88.38 91.69 91.01 90.16 98.26
h2n.s % 22.35 15.03 39.99 16.60 7.67 13.86 16.92 14.44
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