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Summary

The current study aimed to evaluate the field traits, grain yield and its
components of maize genotypes, namely Newroz, Al-Nahrain (the hybrid
registered and approved in Iraq), Cons, Sagunto, Simon, Torro and Jameson
at three planting spaces between plants (15, 20 and 25 cm), as well as to
estimate the components of Phenotypic variace (genetic and environmental),
broad sense heritability, expected genetic advance, phenotypic and genetic
coefficients of wvariability, phenotypic and genetic correlations, path
coefficient analysis, stability analysis of genotypes in different environments,
and cluster analysis. Planting took place in Jurgan village, Sheikhan
district during the two seasons, spring (on the first of April, 2023) and fall
(on July 7, 2023), in a factorial experiment using a randomized complete
block design by a split-plot system with three replicates, and the planting in
both seasons was under sprinkler irrigation conditions. The study included
fifteen traits: number of days to 5% tasseling, number of days 50% silking,
plant height, upper ear height, number of ears per plant, area of the leaf
surrounding the main ear, number of leaves above the main ear. length and
diameter of ear, number of rows per ear, number of grains per row and per
ear, 500 weight grains weight, grain yield per plant and total grain yield.

The most important results of the study can be summarized as follows:
- The analysis of variance results showed that the mean square of planting

spaces, genotypes and the interaction between them in the spring season
was significant at 1% probability level for most traits, with the exception
of number of leaves above the main ear, ear diameter, number of rows per
ear in case of planting spaces, grain yield per plant, and total grain yield in
case of genotypes, and ear diameter in case of genotypes x planting spaces
interaction (it did not reach the significant level), and number of days to
5% tasseling in case of planting spaces and number of ears per plant in

case of genotypes (it was significant at the 5% probability level), and in
y
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fall season, it was highly significant for all traits except plant height,
number of ears per plant, number of leaves above the main ear, and grain
yield per plant in case of planting spaces which did not reach the
significant level.

The genotype G7 surpassed by good performance means for largest
number of traits (10), including grain yield, which is (number of days
tasseling and silking, number of ears per plant, area of leaf surrounding the
main ear, ear diameter, number of rows per ear, number of grains per ear,
grain yield per plant and total grain yield), followed by genotype G6 for
nine traits, including grain yield, then G4 for nine traits (not including
grain yield) in the spring season, while in the fall season, the G2 genotype
surpassed by good performance means for largest number of traits (8),
including grain yield, which is (number of ears per plant, ear length,
number of rows per ear, number of grains per row and per ear, 500 grains
weight grain yield per plant and total grain yield), followed by the
genotype G7 for seven traits, then the two genotypes G5 and G6, each of
them for five traits.

It was shown from planting spaces that the space 15 cm, gave good
performance means for largest number of traits (10), including grain yield,
which are (number of days to tasseling and silking, plant and upper ear
heights, number of ears plant, number of leaves above the upper ear, ear
length, 500 grains weight, grain yield per plant and total grain yield,
followed by the space 25 cm with good performance means for five traits,
then the space 20 cm for three traits, in the spring agricultural season,
while in the fall season the planting space of 20 cm gave good
performance means for largest number of traits (8), including grain yield,
which is (upper ear height, number of ears per plant, area of the leaf
surrounding the main ear, length and diameter of ear, number of rows per

ear, number of grains per ear and grain yield per plant) followed by the
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space of 20 cm, with good performance means for eight traits also not
including grain yield.

The phenotypic variance components, (genetic, environmental and
interaction were all significant from zero for all traits in the two seasons,
except for the trait of grain yield per plant in case of the genetic variance,
and the traits of ear length and diameter, grain yield per plant and total
grain yield in case of interaction variance in the spring season, and the two
traits of grain yield per plant and the total grain yield in case of interaction
variance in fall season (not significant from zero).

Broad-sense heritability values in the spring season were high for the traits
of plant height, area of leaf surrounding the upper ear, ear diameter and
number of rows per ear, and medium for the traits of upper ear height,
number of leaves above the upper ear, number of grains per row and ear
and 500 grains weight, and low for the other traits. In the fall season, It
was high for the traits of plant height and ear diameter only, moderate for
the traits of number of days to tasseling and silking, number of ears per
plant, number of grains per row and per ear, 500 grains weight, grain yield
per plant and total grain yield, and low for the other traits.

The expected genetic advance as a percentage from each trait mean was
moderate for upper ear height, area of leaf surrounding the upper ear and
500 grains weight (10.334, 12.345, and 15.034%, respectively) in the
spring season, and for traits, number of ears per plant, grain yield per
plant, and total grain yield in fall season (10.863, 10.972 and 11.827%,
respectively), while for other traits in the two seasons it was low, and its
values ranged in the spring season between 1.158% for number of days to
50% tasseling and 8.467% for total grain yield, and in fall season between

1.747% for number of days to 5% silking and 7.268% for ear length.
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It was found that 500 grain weight trait showed greater variations as
compared to the other traits genetically in both seasons, while the variation
in the total grain yield trait were high genetically and phenotypically.

The results in the spring season showed that grain yield per plant had a
positive and highly significant correlation genetically with the traits of ear
length and diameter, number of rows per ear, and 500 grains weight.
However, phenotypically, it had a positive and significant correlation at
5% probability level with number of grains per ear and at 1% probability
level with 500 grains weight, and in the fall season, the grain yield per
plant had a highly significant, positive genetic correlation with the traits of
number of ears per plant, number of grains per row and 500 grains weight,
and negative with the traits of length and diameter of ear and number of
rows per ear. However, phenotypically, it had a positive, significant
correlation at 5% probability level with number of ears per plant and at a
probability level of 1% with the two traits of number of grains per row and
number of grains per ear.

The results of the path coefficient analysis in the spring season showed
that the direct effect on the grain yield per plant was phenotypically
insignificant for the traits of ear length and diameter, and moderately
negative for number of rows per ear and small for number of grains per
row, and genetically, it was very high and negative for the traits of ear
diameter and high for the traits of number of rows per ear and number of
grains per row, while the direct effect genetically was very high and
positive for the traits of number of ears per plant, number of grains per ear
and 500 grains weight, and high for ear length trait, while phenotypically
it was highly positive for the traits of number of ears per plant, number of
grains per ear, and 500 grains weight. In the fall season, the direct effect
on the grain yield per plant, genetically and phenotypically, was

insignificant for length and diameter of ear, and was negative high
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genetically and very high, phenotypically for number of grains per ear,
while the direct genetic and phenotypic effect was high or very high
positive for the traits of number of ears per plant, number of rows per ear,
number of grains per row and 500 grains weight.

The Torro genotype showed high stability in different environments for
seven traits (number of days to tasseling and silking, plant height, number
of ears per plant, leaf area, number of rows per ear and 500 grains weight),
and showed a high response to good environments only for the two traits:
upper ear height and number of leaves above the ear, followed by Newroz
genotype, which showed high stability for five traits (plant height, number
of ears per plant, leaf area, ear length and number of rows per ear), then
Sagunto genotype, which has high stability for four traits (upper ear
height, number of ears per plant, leaf area, and 500 grains weight).

The cluster analysis results indicated that the genotypes in both seasons

were distributed into five groups and included six stages.
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