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Summary

Ten pure lines of maize were used in this study: (DR-F-53, MA-F-53, H-
4, DKC-F-59, IK-58, ZP-595, POL-F-6, SYM-F-53, MY-F-53, and SYN-F-
54), planted during the spring season of 2022, at the field of the College of
Agriculture and Forestry (near Nineveh Oberoi Hotel), and crosses among
them were carried out according to factorial mating design that explained by
Comestock and Robinson (1948), using the lines DR-F-53, MA-F-53, H-4,
DKC-F-59, IK-58, and ZP-595 as male parents and the lines, POL-F-6, SYM-
F-53, MY-F- 53 and SYN-F-54 as female parents, and then 24 single crosses

were obtained.

All genotypes (10 lines + 24 hybrids in addition to the commercial
variety DKC6777 ) were planted in the same field at three planting dates (July
23, 30, and August 6) using a randomized complete block design with three
replications. Data on the following traits were recorded (number of days to
tasseling, number of days to silking, plant height, main ear height, ear length,
ear diameter, , number of ears per plant, leaf area surrounding the main ear,
number of rows per ear, number of grains per ear, 500 grains weight, grains
yield per plant, total grains yield, shelling percentage, and oil percentage) for
the purpose of estimating the gene action, the effects of general combining
ability for parents, specific combining ability for hybrid, phenotypic variance
components, genetic parameters and heterosis as deviation of F,’s from better

parent and commercial variety.

The results can be summarized as follows:-

— The analysis of variance results for the genotypes (pure lines and their
F,’s) showed that their mean square were significant at 1% probability

level for all traits at the three planting dates.

— The line (MY-F-53) surpassed other lines for number of days to tasseling,

number of days to silking, plant height, main ear height, ear diameter, leaf

a
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area surrounding the main ear and 500 grains weight, followed by the line
(DR-F-53) for the traits of ear length. number of grains per ear, grains

yield per plant and total grain yield.

The first planting date on July, 23 was surpassed for the traits of number of
days to tasseling, 500 grains weight, grains yield per plant, grains yield per
hectare, shelling percentage and oil percentage, then it was followed by the

third date on August, 6 for most of the traits.

It appeared from the means of combinations between the lines and planting
dates that the line (MY-F-53) was surpassed in the traits of number of days
to tasseling, ear length, ear diameter, grains yield per plant, total grains

yield and oil percentage at July/ 23 planting date followed by the line

(SYM-F- 53) for the two traits, number of ears per plant and area of the
leaf surrounding the main ear at August, 6 planting date.

From hybrids means, it is noted that the hybrid (SYN-F-54 x IK-58)
surpassed in the traits of number of days to tasseling, plant height and
shelling percentage, while the hybrid (POL-F-6 x IK-58) showed
superiority in the traits of grains yield per plant and total grains yield and
from means of planting dates, the planting date on Julyt, 30 was surpassed
for largest number of studied traits, followed by August, 6 planting date
date. As for the means of the combinations between the hybrids and
planting dates, the hybrid (MY-F-53x ZP-595) was surpassed for the traits
of main ear height, ear diameter, number of rows per ear at the August, 30
planting date, and the hybrid (POL -F-6x ZP-595) for grains yield per
plant and total grains yield at July, 23 planting date.

The analysis of variance results according to factorial mating design

showed that the mean square of the hybrids, male lines, female lines, and
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their interaction were significant at 1% probability level for all traits at the

three planting dates.

The ratio of general to specific combining ability components appeared
less than one in case of the male parents at the three planting dates, with
the exception of the traits of number of days to tasseling and silking, ear
diameter and shelling percentage at July, 23 planting date, plant height at
August, 6 planting date, and in case of the female parents, were less than
one for most traits at the three planting dates, except for plant height at the
two planting dates, july, 23 and August, 6, and this is evidence of the great
importance of the dominant gene action compared to that related to

additive effects.

The results of estimating the general combining ability effects for male
parents at the first date showed that the line (ZP-595) had significant
desired effects in 11 traits: (number of days to tasseling and silking, plant
height, ear length, ear diameter, number of grains per ear, 500 grains
weight, grain yield per plant, total grain yield, shelling percentage and oil
percentage), followed by the line (H-4) for the same traits except plant
height, and the female line (SYN-F-54) had desirable effects for all traits
except ear diameter, leaf area surrounding the main ear, number of rows
per ear, followed by the line (MY). -F-53). At July, 30 planting date, the
male parent line (DR-F-5) had desirable effects on 7 traits: (number of
days to tasseling, ear height, number of grains per ear, 500 grains weight,
grain yield per plant and hectare, and shelling percentage), followed by the
line (IK-58) with desirable effects on 8 traits are (number of days silking,
plant height, leaf area surrounding the main ear, number of grains per ear,
500 grains weight, grain yield per plant, total grain yield and shelling
percentage). The female line (MY-F-53) had desirable effects in 11 traits,

namely (number of days to tasseling and silking, plant height, main ear

c
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height, , leaf area surrounding the main ear, number of rows per ear,
number of grains per ear, 500 grains weight, grain yield per plant, shelling
percentage and oil percentage) followed by the line (SYN-F-54) for plant
height, main ear height, leaf area surrounding the main ear and 500 grain
weight. While at the August, 6 planting date, the male parental line (IK-
58) showed desirable significant effects for 10 traits (number of days to
tasseling and silking, plant height, number of ears per plant, leaf area
surrounding the main ear, number of grains per ear, 500 grains weight,
grain yield per plant, total grain yield, and shelling percentage), followed
by the line (ZP-595) for 8 traits. The female line (MY-F-53) had desirable
effects for all traits except ear length, ear diameter and oil percentage,

followed by the line (SYN-F-54), as it appeared surpassed for 6 traits.

The hybrid (H-4 x MY-F-53) surpassed at July, 23 planting date by
significant desired effects of specific combining ability in 11 traits
(number of days to tasseling and silking, plant height, ear length, leaf area
surrounding the main ear, number of grains per ear, 500 grains weight,
grain yield per plant, total grain yield, shelling percentage and oil
percentage), followed by The hybrid (MA-F-53xMY-F-53), which had
significant and desirable effects in 11 traits. At July, 30 planting date, the
hybrid (SYM-F-53xH4) outperformed with desirable significant effects of
specific combining ability in 10 traits (number of days to tasseling and
silking, plant height, main ear height, leaf area surrounding the main ear,
number of grains per ear, 500 grains weight, grain yield per plant, total
grain yield and shelling percentage), then it was followed by the tow
hybrids (SYN-F-54x H-4) and (IK-58% SYN-F-54) in 10 traits each, while
at August, 6 planting date the hybrid (IK-58x SYN-F-54) surpassed by
desired significant effects of specific combining ability for the largest

number of traits, then followed by the hybrid (MY-F-53 x DR-F-53).
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The values of additive and dominant genetic variances, and environmental
variance were significant from zero for all traits at the three planting dates,
and the values of the dominant genetic variance were higher than that of
the additive genetic variance for all traits at the three planting dates, except
for the traits of number of days to tasseling and silking and shelling
percentage at the July, 23 planting date, plant height at the July, 30 and
August, 6 planting dates, number of rows per ear at August, 6 planting
date, where the values of the additive genetic variance were greater than

the dominant genetic variance.

The broad-sense heritability values were high for all traits at the three
planting dates, with the exception of the two traits: ear diameter and oil
percentage at august, 6 planting date, where broad-sense heritability was

moderate.

The narrow sense heritability values appeared high for number of days to
tasseling and silking, ear diameter and shelling percentage at July, 23
planting date, plant height at July, 30 and August, 6 planting dates and
number of rows per ear at August, 6 planting date, and it was moderate for
other traits at the three dates, with the exception of oil percentage, where

the narrow sense heritability was low at August, 6 planting date.

The average degree of dominance was greater than one for all traits at the
three planting dates, and this is evidence of the presence of over
dominance, except for plant height trait at the July, 30 and August, 6
planting dates, which was close to one (0.994 and 0.846, respectively), and

this indicates complete dominance.

The expected genetic advance values as a percentage of trait mean
appeared moderate for plant height, number of ears per plant, number of

grains per ear, 500 grains weight, grains yield per plant, total grain yield,
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and oil percentage at July, 23 planting date. As for the other traits, the
percentage was low. At July, 30 planting date, the expected genetic
advance values as percentage were low for all traits except for plant
height, number of ears per plant and grain yield per plant were moderate.
While for August, 6 planting date, the values of the expected genetic
advance as a percentage of the mean were low for all traits except plant
height, number of ears per plant, number of grains per ear, and grain yield

per plant, which were moderate.

The results of heterosis estimates compared to the better parents at July, 23
planting date showed the superiority of a group of hybrids (IK-58 x SYN-
F-54), (SYN-F54 x ZP-595) and (MY-F-53 x ZP-595) by significant and
desirable heterosis for a large number of traits including grain yield per
plant, and compared to the commercial variety, the hybrid (IK-58 X SYN-
F-54) was surpassed for seven traits including the total grain yield . On the
date of July, 30, and compared to the better parents, the hybrid (IK-
58xSYN-F-54) was surpassed other hybrids in a number of traits including
grain yield per plant, followed by the hybrid (DKC-F-59xPOL-F-6) in 7
traits including grain yield per plant, and compared to the commercial
variety, the hybrid (POL-F-6xDR-F-53) surpassed with a significant and
desirable heterosis for four traits: area of the leaf surrounding the main ear,
number of grains per ear, 500 grains weight and shelling percentage. As
for planting date of August, 6, compared to the better parents, the hybrid
(IK-58 x SYN-F-54) excelled in 9 traits and in 4 traits compared to the

commercial variety.
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