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ABSTRACT

The base population for the recent study which is a yellow seed synthetic variety of maize was provided by Dr. M.
Abd El-Sattar Ahmed, professor of crop science, Crop Science Department, faculty of Agriculture, Egypt. Two types of
families had formulated, as a step before selection for high yielding ability. Those were half-sib (H.S) families and the first
generation of self-pollination (S;) families. Variability in the base population gene pool had estimated depending on vari-
ance components of the families. Reduction in mean values associated with S; families relative to half-sib families reached
0.182, 1.18, 0.98, 3.88, 2.75 and 5.72% for leaves percentage, stem percentage, ear percentage, grain percentage, cob per-
centage and husk percentage, respectively. Genotypic variances among S; families was larger in magnitude than the respec-
tive value for half-sib families in each measured botanical composition and dry matter partitioning characters. Meanwhile,
within family’s variance, (%), environmental variances (c%) had reduced in S, families relative to half-sib families in each
measured character. Genotypic variation among half-sib and S; families were less than 20% of the studied botanical compo-
sition and dry matter partitioning characters mean values, except for cob percentage and husk percentage that had a genotyp-
ic variation amount to 24% and 26%, respectively. The estimates of additive variance (5%5) were positive for all studied
botanical composition and dry matter partitioning characters. While, the estimates of dominance variance (5%) Were nega-
tive for all characters, the ratio of 52/8% indicated that additive genetic variance was more effective in controlling all stud-
ied botanical composition and dry matter partitioning characters. Estimates of heritability were higher in magnitude when
calculated from first selfing generation (S;) compared to half-sib families, for all studied characters. Stem percentage ex-
pressed the least estimate heritability among all studied characters in each family type (0.798 and 0.414 for half-sib and S;
families, respectively). This might indicate the influence of environment in the expression of that character. Meanwhile husk
percentage had highest genetic control expressed on heritability estimates from the two studied types of families.

Keywords: Genotypic variations, Half-sib, S1 families, botanical composition, dry matter partitioning, Herit-
ability.

INTRODUCTION

Maize is one of the most important crops
worldwide. Historically breeding efforts in this crop
have been primarily focused on the improvement of
grain yield and stability and just recently also on the
potential utility of maize stover (above ground bio-
mass excluding the grain) as source of biomass for
the production of feed, fiber and cellulosic ethanol
(Mutton, et.al, 2013). Joseph, et. al. (2015), demon-
strated that, genetic variability of agronomic traits of
crops broadens the gene pool of crops. Repeatability
and genetic advance determine the effectiveness of
selection in breeding program. Phenotypic and geno-
typic correlations of grain yield with each of days to
anthesis, plant height ear height, leaf area and number
of ears per plant were positive and significant. Genet-
ic effect for grain yield correlated with that of days to
silking, but this was not for phenotypic effect. Any of
these traits can be selected for grain yield and the
lines studied were considered suitable as gene pool in
maize breeding . Path analysis showed that days to
silking, leaf area and ear per plant had high positive
effect with grain yield of the crop.

Coors (1988) examined the effectiveness of
evaluating both half-sib (HS) and selfed (S,) fami-

lies during selection to improve population per se
performance and inbred productivity. Four cycles
of combined HS and S; selection for increased
grain yield and reduced grain moisture were com-
pleted in a narrow-based maize population derived
from inbred lines, A635, W182 E, and W64A. For
each cycle, both HS and S; progenies were pro-
duced on prolific plants by selfing the bottom ear
and exposing the upper ear to random pollen from
the population. Half-sib and S;progensis were then
evaluated in separate trials. Plants with superior
HS and S, progeny performance, i.e.; above aver-
age yield and below average grain moisture in both
trials, were selected. Half-sib progeny were used
for recombination through the first two cycles. In
the third cycle, S; progeny were recombined. Both
progeny types were recombined to form two sub-
populations in the fourth cycle. He showed that,
over four selection cycles, yield of the population
increased by 3.5%. cycle' and grain moisture de-
creased by 1.5% cycle ™. Corresponding increase
in yield were not detected in testcrosses with in-
bred line A554 and W117, but cycle four test-
crosses had significantly lower grain moisture than
corresponding testcrosses with the initial popula-
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tion. The yield of bulked composites from random,
self-pollinated plants increased by 209 plant™ over
four cycles. Broad-sense heritability estimates
were 0.34 and 0.76 HS and S, families, respective-
ly, for yield and 0.68 and 0.88 for moisture. The
genetic covariance of HS and S;progenies was
compared to the variance among HS progenies for
grain yield and moisture in order to estimate D1,
the covariance of additive and homozygous domi-
nance effects. A large negative value for D1 for
yield was obtained. Ullah et.al, (2013), evaluated
the performance of 196 half-sib families (HSF)
derived from Sarhad white variety of maize at the
research farm of Agricultural university, Peshawar
using partially balanced lattice square design with
two replications. Results indicated significant dif-
ferences among HSF for all studied traits (i.e.,
flowering traits, plant height, ear height, grain
moisture and 100-kernel weight), except, grain
yield. Maximum heritability estimate (69.17%)
was observed for plant height, while, minimum
(5.08%) was observed for days to mid-silking.

Obilana and Hallaua (1974), Lothrop et. al.
(1985) and Million et. al. (2012), Ajala et. al.
(2010), subjected maize population to both full-
sib and S; recurrent selection schemes to deter-
mine the better of the two procedures for improv-
ing the population for tolerance to low soil nitro-
gen. For both schemes, estimated genetic variances
were generally large enough for effective selection
to take place. Except for ears per plant and stay
green under low-N, genetic variances due to S;
were larger than those due to full-sib selection.
Genetic variances under high-N for most traits
were also larger for S; than for full-sib, Heritability
estimates for all the traits except for root lodging
under low-N were moderate to high, but the esti-
mates were higher for S; than for full-sib family
selection under both selection types. Genter and
Alexander (1962), Lonnquist (1964), Mota et.al
(1975) and Goulas and Lonnquist (1976),Coors
(1988), examined the effectiveness of evaluating
both half-sib (HS) and selfed (S;) families during
selection to improve population per se perfor-
mance and inbred productivity. Four cycles of
combined HS and S; selection for increased grain
yield and reduced grain moisture were completed
in a narrow-based maize population derived from
inbred lines, A635, W182 E, and W64A. For each
cycle, both HS and S; progenies were produced on
prolific plants by selfing the bottom ear and expos-
ing the upper ear to random pollen from the popu-
lation. Half-sib and S;progenies were then evaluat-
ed in separate trials. Plants with superior HS and
S: progeny performance, i.e., above average yield
and below average grain moisture in both trials,
were selected. Half-sib progeny was used for re-
combination through the first two cycles. In the
third cycle, S; progeny were recombined. Both
progeny types were recombined to form two sub-
populations in the fourth cycle. they showed that,
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over four selection cycles, yield of the population
increased by 3.5% cyclel and grain moisture de-
creased by 1.5% cycle .Corresponding increase in
yield were not detected in testcrosses with inbred
line A554 and W117, but cycle four testcrosses
had significantly lower grain moisture than corre-
sponding testcrosses with the initial population.
Yagya and Nirania (2005), conducted a research to
compare the efficiency of half-sib (HS), Full- sib
(FS) and selfed progeny (S;) recurrent selection
methods for improvement in yield, and to improve
the per se performance of the ECg, PCV;s pearl
millet composite. They found that, half-sib proge-
ny selection method showed 3.17% realized genet-
ic gain, whereas, full-sib progeny selection method
showed 11.49% and S; progeny selection method
showed 31.6% realized genetic gain for grain yield
on pooled basis. Thus, S; progeny selection meth-
od recorded highest realized genetic gain for grain
yield as compared to half-sib and full-sib progeny
selection methods. Thus, it was revealed that the S;
progeny selection method is most efficient for im-
provement in grain yield and its contributing traits
in pearl millet. EL- Gazzar, et.al, (2013), The addi-
tive gene effects were more important for silking
data, plant height, ear height, grain yield. No. of
ears/100-plant and ear diameter. While the non-
additive gene effects were important for ear length.

Hallauer and Miranda (1981), Weyhrich et al.
(1998), Ahmed (2006-a), Bakheit et.al, (2001) and
Hallauer and Carena (2012), stated that, estimates
of the genetic variation among progenies tested
(crgz), interactions of progenies with environments
(o f,e), and experimental error (c°) were obtained
from the combined analyses of variance for each
cycle of selection and then averaged across cycles
for each selection program. From the estimates of
the components of variance, estimates of heritabil-
ity (h%) on a progeny mean basis, the genetic coef-
ficient of variation among progenies tested relative
to their mean, (GCV), selection differentials (D),
predicted genetic gains (Ag), and least significant
differences (LSD) were calculated and averaged
across cycles of selection. The average estimates
of a7 were largest for inbred progeny selection and
smallest for half-sib family selection as expected.
Averaged expected genetic gain across all intra-
population selection programs was 3.17 hayr*vs.
2.32 q ha™ yr for inter-population reciprocal re-
current selection, or 2.64 q ha™ yr* across all
method. On a per cycle and per year basis the dif-
ferences among types of progeny were relatively
small, ranging from (3.75q ha® yr' ,1.78 q ha*
cycle™) for half-sib family selection to (9.62 q ha™
yr' 3.21 q ha™ yr') for S,inbred progeny selec-
tion. Kahriman, et.al, (2014), investigated the ge-
netic potential of six maize families for simultane-
ous selection of oil content and grain yield. Result
showed that, there were significant differences
among the families and generations for oil content
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and grain yield. The variation in oil content in the
families was mainly controlled by additive gene
actions. Estimated genetic gains were in the range
of 0.4% to 4.1 % per cycle for oil content, and 17.7
g to 60.7 g per cycle for grain yield. Abdallah,
(2014), conducted a line x tester analysis involving
20 testcrosses generated by 10 elite yellow maize
inbred lines with two testers to evaluate grain yield
and vyield related traits. Analysis of variance indi-
cated significant mean squares due to crosses for
ear length ear diameter, number of rows per ear,
number of kernels per row, 200 kernels weight,
and grain yield. The magnitude of general combin-
ing ability variance was much greater than specific
combining ability variance for all studied traits,
except for ear length and number of kernels per
row, indicating the preponderance of additive gene
action for these traits. Joseph, et.al, (2015), stated
that, phenotypic and genotypic variances, genotyp-
ic coefficient of variation, repeatability and ex-
pected genetic advance were estimated for three
flowering and six morphological traits of white
kernel low nitrogen donor maize inbred lines.
Genotypic and phenotypic variances were equal
for floral traits. Thus, gene actions for the traits
was additive. Anthesis- silking interval showed
high genetic advance with high coefficient of vari-
ation suggesting its efficiency for selection. Pheno-
typic and genotypic correlations of grain yield with
each of days to anthesis, plant height ear height,
leaf area and number of ears per plant were posi-
tive and significant. Genetic effect for grain yield
correlated with that of days to silking, but this was
not for phenotypic effect. Any of these traits can
be selected for grain yield and the lines studied
were considered suitable as gene pool in maize
breeding for nitrogen stress tolerance.

Ajala et. al. (2009), determined the amount of
genetic variation present in a maize population,
FARZ 23 (096 Ep6), by using full-sib, half —sib
and S; families. Agronomic and yield data ob-
tained included days to 50% tasseling and silking,
plant height, moisture content at harvest, number
of ears per plot and grain yield. Heritability esti-
mates were from moderate to large for most traits.
The results revealed, direct selection for grain
yield is expected to result in favorable increase in
other traits except that the selected materials will
flower earlier. Since increase in plant height due to
selection for grain yield is undesirable, it was con-
cluded that the best selection method for yield im-
provement that will increase height, the least
would be full-sib family selection. Kanagarasu, et
al, (2010),performed combining ability analysis
for yield and its component traits Variance due to
SCA was greater than GCA variance for the traits
viz., grain yield per plant, cob diameter, cob
length, plant height, ear height, leaf length, 100
grain weight, grain rows per cob, days to 50 per-
cent tasseling and days to 50 percent silking. The
variance due to SCA was higher than due to GCA
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indicating the predominance of non-additive type
of gene action in the governance of above-
mentioned traits.Yousuf and Saleem (2002), esti-
mated significance of differences among seventy
four S; families obtained from maize population
C-17 grown in triplicated randomized complete
block design for number of days taken to tasseling,
number of days taken to silking, number of ears
per plant, 100-grain weight and grain yield per
plant. They observed highly significant difference
among S; families for all the traits, except for,
number of ears per plant where it was non- signifi-
cant. Genotypic variances were greater than the
environmental variances for all the traits, except
for, number of ears per plant. Heritability estimates
were moderate to high for all the plant traits except
for number of ears per plant where they were low
in magnitude.

Hallauer and Carena. (2012), stated that, es-
timates of the genetic variation among progenies
tested (a;), interactions of progenies with envi-
ronments (o 2,), and experimental error (c%) were
obtained from the combined analyses of variance
for each cycle of selection and then averaged
across cycles for each selection program. From the
estimates of the components of variance, estimates
of heritability (h?) on a progeny mean basis, the
genetic coefficient of variation among progenies
tested relative to their mean, (GCV), selection dif-
ferentials (D), predicted genetic gains (Ag), and
least significant differences (LSD) were calculated
and averaged across cycles of selection. The aver-
age estimates of crg2 were largest for inbred proge-
ny selection and smallest for half-sib family selec-
tion as expected. Sardar et. al. (2006) computed
broad sense heritability estimates, genetic advance
and relative expected genetic Advance (REGA) for
different fodder yield related traits in two maize
populations during Kharif 2002 and 2003.Two
maize populations, DRS; developed through recur-
rent selection and DMS developed through mass
selection, were grown in modified RCBD with two
replications. They found that, mean squares from
the analysis of variance among S1 families for
both maize populations indicated highly significant
(p< 0.01) differences for all the studied traits. Es-
timates of genetic variances were significant for all
traits except stem girth in both populations. Genet-
ic variances in comparison to respective environ-
mental variances were greater for majority of the
traits in both populations. Heritability estimates
were high and significant for all the traits in both
populations. Comparison of two populations re-
vealed that heritability estimates were higher for
internode length and fresh fodder yield in the DRS
population and for plant height, stem girth, flag
leaf area and dry matter content in the DMS popu-
lation. Genetic advance was higher for internode
length, flag leaf area, fresh fodder yield in the DRS
population and for plant height, stem girth and dry
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matter content in DMS population. REGA% was
higher for internode length and fresh fodder yield
in DRS population while DMS population attained
higher values for plant height, stem girth, flag leaf
area and dry matter content. The higher heritability
estimates, genetic advance and REGA for fresh
fodder yield in DRS population indicates that re-
current selection method was comparatively more
effective in improving maize population for fodder
yield parameters.

The main objectives of the present study were
detecting variations in botanical composition and
dry matter partitioning in the reference population
through studying two types of families i.e., half-sib
and S;-families.

MATERIALS AND METHODS

The present study had carried- out at the Ag-
ricultural Experiment Station, Alexandria universi-
ty, Alexandria, through two successive summer
seasons of 2009 and 2010. The base population
under study which is a yellow seed synthetic varie-
ty of maize were provided by Dr. M. Abd EI- Sat-
tar Ahmed, Professor of Crop Science, crop sci-
ence Department, Faculty of Agriculture, Alexan-
dria, Egypt (Ahmed et.al, 2010). In the summer
season of 2009, seeds of base population were
planted at a plant density of 26000 plant / faddan.
Normal practices for maize production were ap-
plied as recommended for optimum maize produc-
tion in the growing region.

In 2009 summer, season, 300 plants were vis-
ually selected before flowering, depending on
good general performance. Those selected plants
were marked by label named (OP) to indicate the
collection of their open pollinated seeds. In the
meantime, another 300 plants were selfed to pro-
duce S; seeds. The highest seed producing 100
plants were saved as half- sib families, S; — seeds
had harvested from each plant, separately, to rep-
resent the initial genetic make-up. Progenies were
developed for S;- family selection by selfing 300
plants in the same summer season of 2009. Those
plants were marked by label named S;. S; seeds
were harvested from each selfed plants, separately,
to represent Sy. family. one hundred S;- Families,
with enough selfed seeds, were saved.

In summer season of 2010, each hundred se-
lected half-sib and S;- Families had evaluated in a
trial of five sets, each of twenty families. Each set
had treated as a randomized completed block ex-
periment, with two replicates. The plot size was
2.8 m? represented by one row, 4.00 m long and
0.7 m. apart. Seeds planted in hills at 0.20 meter
within ridge to obtained plant density of 30000
plant / faddan.

The following characters had studied for each
type of families:
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Botanical composition

A random sample of five plants were taken
from each plot for the following measurements:

Leaves percentage (%b): Estimated as fol-
low; fresh weight of leaves per plant/ fresh weight
of whole plant x 100.

Stem percentage (%): Estimated as follow;
fresh weight of stem per plant / fresh weight of
whole plant x 100.

Ears percentage (%b): Estimated as follow;
fresh weight of ears per plant / fresh weight of
whole plant x 100.

Grain percentage (%): Estimated as follow;

weight of grain per plant/ weight of ears per plant
x 100.

Husks percentage (%0): Estimated as fol-
lows; weight of husk per ears’ weight of ears per
plant x 100.

Cobs percentage (%): Estimated as follows;
weight of cobs/ ears/ weight of ears/ plant x100.

Plant dry matter percentage:

Leaves dry matter percentage (Leaves
DM%): Determination from a random sample of
leaves (about 200 gm) taken at the time of harvest,
then dried at 70°C in a forced air dryer to constant
weight.

Stem dry matter percentage (Stem DM%):
Determined from a random sample of stems (about
500 gm), taken at the time of harvest and dried at
70°C in a forced air dryer to constant weight.

Ear dry matter percentage (Ear DM%o):
Determined from a random sample of ears (about 2
ears) taken at the time of harvest and dried at 70°C
in a forced air dryer to constant weight.

Whole plant dry matter percentage: Calcu-
lated as follow ((leaves DM % x leaves % + stem
DM% x stem% + Ear DM% x Ear%) / (leaves% +
stem% + Ear%).

Grains dry matter percentage: A sample of
shelled ears were used to draw two samples each
of 100- kernels, weighted immediately then dried
in a forced air dryer till weight constancy.

Statistical analysis:

Analysis of variance for the data collected in
each set as well as combined analysis over sets
was performed as described by Cochran and Cox
(1957). According to analysis of variance assump-
tion, numerical data were subjected to square root
transformation before analysis. Combined analysis
over sets were performed when the assumption of
homogeneity of error was not rejected. Forms of
analysis of variance for each set and combined
analysis over sets had illustrated in Table (1).
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Table (1): Forms of analysis of variance for randomized complete block design in each set and

combined over sets.

Source of variation d.f. M.S. E.M.S.
(a) Each set
Replications (r-1)
Families (f-1) M, 0% + 106
Error (r-1) (f-1) M, 0%
(b) Over sets
Sets (S) (s-1)
Rep/set s(r-1)
Families / sets s( f-1) M, 0% +16%¢
Repsx Families / sets (Eb) s (r-1) (f-1) M, o’

Where:
s: number of sets.

o’ error variance which represent environmental variation.
o’ Variance component among families and it is a function of the genetic variance.

r: number of replications.

The variance components were calculated
from the observed mean squares as follows:

sz = (Ml - Mz)/r
Gze =M,

o’ =0 f+c’e

Genetic components of variations were esti-
mated as follows:

Heritability (H) = o f / o’ph (Hallauer and
Miranda, 1981).

Where:

o’ the genetic variation among families.

o’pn: the phenotypic variation.

Predicted selection response was calculated
using the formula adapted by Falconer (1989) as
follows:

AG , =K, H. oy

Where;

K,.: The selection differential for o selection
intensity (Kg.10=1.76).

The percentage of predicted genetic advance
under selection response (G%) was calculated as;

G% = AG x 100

X

Where;

X = Overall mean

The Coefficient of variability (C.V.) values
for the phenotypic and genotypic variation were
calculated as follows:

2
P.C.V= V% x 100
X

G.CV= 4of X100 (Burtonand De vance,
X
1953)
Assuming that dominance variance (6°p) is
less important than additive genetic variance (° p),

the estimates of variance components, for the two
types of families, would be used to calculate (0% )
and (o® p), as follows (Hallauer and Miranda,
1988):

6’H.S=1/46° 5

6°S1- (1) °a+ 1/4 6°p

These two equations were used to drive addi-
tive and dominance variances as illustrated by
Bernardo, 2002. The estimates of 62A and 62 p were
used for estimating the expected genetic advance
from selecting the superior 10% families in each
selection program, when appropriate, as indicated
by Fehr, 1987.

RESULTS AND DISCUSSIONS

Forage botanical composition:

Estimates of minimum, mean and maximum
values for maize botanical composition characters
derived from half-sib (H.S) and first selfing genera-
tion (S,) had presented in (Table 2). The range (max-
imum - minimum) values obtained from half-sib fam-
ilies were of lower magnitude relative to the corre-
sponding values obtained from S; families for each
studied forage botanical composition characters the
estimated figures were, 7.87vs. 12.33, 8.87 vs. 10.56,
11.67 vs. 14.085, 9.705 vs. 12.09 , 7.555 vs. 14.68
and 7.285 vs. 14.61for H.S vs. S; families in leaves%,
stem%, ear%, grain%, cob% and husk%, respective-
ly. Also, the mean values recorded from S; families
were smaller than the corresponding values for half-
sib families in all studied characters of botanical
composition. Reduction in mean values associated
with S; families relative to half-sib families reached
0.182, 1.18, 0.98, 3.88, 2.75 and 5.72% for leaves
percentage, stem percentage, ear percentage, grain
percentage, cob percentage and husk percentage,
respectively. This result was in accordance with those
reported by Hallauer and Miranda (1988) and Fehr
(1987).
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Table (2): Estimates of minimum, mean and maximum values, for forage botanical composition of

maize (2010 summer season).

Characters Minimum Mean Maximum
Hs | s H.S S H.S S

Forage botanical composition

Leaves percentage 15.180 13.200 19.188 19.153 23.050 25.530
Stem percentage 30.240 29.330 36.199 35.773 39.115 39.890
Ear percentage 40.765 39.805 45.066 44.625 52.440 53.890
Grain percentage 36.720 34.505 41.903 40.277 46.425 46.595
Cob percentage 11.670 4.450 6.983 6.791 19.225 19.130
Husk percentage 11.860 5.080 15.706 14.807 19.145 19.690

H.S: half-sib families
Sy: First selfing generation families

The pertinent mean square from analysis of
variance over sets and estimates of family's vari-
ance components for both of half-sib (H.S) and
first selfing generation (S,) families derived from
maize regarding botanical composition (2010
summer season) had presented in (Table 3). The
analysis revealed highly significant effects (P >
0.01) of families/sets for forage botanical composi-
tion traits, (leaves%, stem%, ear%, grain%, cob%
and husk%). Mean squares among families were
larger magnitude for the first selfing generation
(Sy) families relative to half-sib families. Mean-
while, within families mean squares took on oppo-
site trend for all studied characters.

Family's variance component for S; families
were 2.29, 1.19, 2.33, 1.15, 1.07 and 1.27 times the
corresponding values for half-sib (H.S) families.
The recent results were in accordance to those re-
ported by Genter and Alexander (1962), Lonnquist
(1964), Mota etal (1975) and Goulas and
Lonnquist (1976). Coors (1988), examined the
effectiveness of evaluating both half-sib (HS) and
selfed (S;) families during selection to improve
population per se performance and inbred produc-

tivity. Four cycles of combined HS and S; selec-
tion for increased grain yield and reduced grain
moisture were completed in a narrow-based maize
population derived from inbred lines, A635, W182
E, and W64A. For each cycle, both HS and S;
progenies were produced on prolific plants by self-
ing the bottom ear and exposing the upper ear to
random pollen from the population. Half-sib and
Siprogenies were then evaluated in separate trials.
Plants with superior HS and S; progeny perfor-
mance, i.e., above average yield and below aver-
age grain moisture in both trials, were selected.
Half-sib progeny was used for recombination
through the first two cycles. In the third cycle, S;
progeny were recombined. Both progeny types
were recombined to form two subpopulations in
the fourth cycle. They showed that, over four se-
lection cycles, yield of the population increased by
3.5% cyclel and grain moisture decreased by 1.5%
cycle ~.Corresponding increase in yield were not
detected in testcrosses with inbred line A554 and
W117, but cycle four testcrosses had significantly
lower grain moisture than corresponding testcross-
es with the initial population.

Table(3): pertinent mean squares from analysis of variance and estimates of family's variance
components for half-sib (H.S) and first selfing generation (S;) families of forage botanical
composition in maize (2010 summer season).

Mean squares 2
Characters _ G
Families /sets Error
H.S | S, HS | S HS | S,
Forage botanical composition
Leaves percentage | 12.960 25.252" 2.428 1.105 5.266 12.073
Stem percentage 15.078" 15.621" 3.039 1.346 6.019 7.137
Ear percentage 13.805 26.608" 2.919 1.265 5.443 12.671
Grain percentage 32.2737 34.220" 4.983 2.938 13.645 15.641
Cob percentage 6.441 6.784" 0.539 0.437 2.951 3.173
Husk percentage 17.877° 22.259" 0.930 0.671 8.473 10.794

“* Significance at 0.01 level.
o’ Family's variance component.
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Estimates of genotypic (%), environmental
(6%) and phenotypic (czph) variances along with coef-
ficient of variation at genotypic (G.C.V.) and pheno-
typic (P.C.V.) levels for maize botanical composition,
derived from half-sib and S; families had expressed
in (Table 4). Genotypic variances among S; families
was larger in magnitude than the respective value for
half-sib families in each measured botanical charac-
ters. Meanwhile, within family’s variance, (6%), envi-
ronmental variances(c%) had reduced in S; families
relative to half-sib families in each measured charac-
ter. These findings match true with those reported by
Hallauer and Miranda (1988)and Fehr (1987) and
Ahmed (2006 b).

Values of genotypic and phenotypic coeffi-
cients of variation, reflects the variation in terms of
genetic or phenotypic as a percentage of character
mean. Genotypic variation among half-sib and S,
families were less than 20% of the studied botani-
cal composition characters mean values, except for
cob percentage, that had genotypic variation
amount to 24%vs. 26%, respectively) and for husk
percentage among S; families had genotypic varia-
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tion amount to 22%. Phenotypic coefficients of
variation were comparable when derived from
half- sib and Si;families, for most studied traits
with larger magnitude for estimates from S, fami-
lies, irrespective of the type of family (Table 4).
The recent results were in accordance to those re-
ported by Obilana and Hallaua (1974), Lothrop
et.al, (1985) and Million et. al. (2012), Ajala et.al,
(2010), where, maize population was subjected to
both full-sib and S; recurrent selection schemes to
determine the better of the two procedures for im-
proving the population for tolerance to low soil
nitrogen. For both schemes, estimated genetic var-
iances were generally large enough for effective
selection to take place. Except for ears per plant
and stay green under low-N, genetic variances due
to S; were larger than those due to full-sib selec-
tion. Genetic variances under high-N for most
traits were also larger for S, than for full-sib, Her-
itability estimates for all the traits except for root
lodging under low-N were moderate to high, but
the estimates were higher for S; than for full-sib
family selection under both selection types.

Table (4): Estimates of variance components and coefficient of variation at genetic (G.C.V.) and
phenotypic (P.C.V.) levels for forage yield/plot (kg) and forage botanical composition char-

acters in maize (2010 summer season).

2

Gy 0% czph G.C.V. P.C.V.
Characters HS [s, |HS [s, |HS [s, |HS S |HS |s
Forage botanical composition
Leaves (%) 5266 | 12.073 | 1.214 | 0.552 | 6.480 | 12.625 | 11.96 | 18.14 | 10.91 | 18.55
Stem (%) 6.019 | 7.137 | 1519 |0.673 | 7538 | 7.810 |6.78 | 7.47 |7.58 |7.81
Ear (%) 5.443 | 12.671 | 1.459 | 0.632 | 6.902 | 13.303 | 5.18 | 7.98 |5.83 | 8.17
Grain (%) 13.645 | 15.641 | 2.491 | 1.469 | 16.136 | 17.110 | 8.81 | 9.82 | 9.59 | 10.27
Cob (%) 2951 |3.173 |0.269 | 0.218 | 3.220 | 3.391 | 24.60 | 26.23 | 25.70 | 27.12
Husk (%) 8.473 | 10.794 | 0.465 | 0.335 | 8.938 | 11.129 | 18.53 | 22.19 | 19.03 | 22.53

H.S: half-sib families

Additive and dominance genetic variances
were calculated for the base population of maize
depending upon two types of evaluated families
(half-sib and S;). The results and illustrated in
(Table 5).The estimates of additive variance (8°5)
were positive for all studied botanical composition
characters. While, the estimates of dominance var-
iance (8%) were negative for all characters, the

Sy First selfing generation families

ratio of 8°4/8° indicated that additive genetic vari-
ance was more effective in controlling all studied
botanical composition characters.This might indi-
cate the importance of additive genetic variance in
maize population, consequently, selection among
inbred progeny would be expected to be superior
to other methods under most genetic situations
(Weyhrich et al.,1998).

Table (5): Estimates of additive (62,) and dominance (6°p) variance from the two types of forage
botanical composition of maize (2010 summer season)

Characters ‘ o’a ‘ b ] 6’al6’s
Forage botanical composition
Leaves percentage 21.064 -35.964 unity
Stem percentage 24.076 -67.756 unity
Ear percentage 21.772 -36.404 unity
Grain percentage 54.580 -155.756 unity
Cob percentage 11.804 -34.524 unity
Husk percentage 33.892 -92.392 unity
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Heritability estimates for botanical composition
characters (h?) had presented in Table (6). Estimates
were higher in magnitude when calculated from first
selfing generation (S;) compared to half-sib families,
for all studied characters. Stem percentage expressed
the least estimate heritability among all studied char-
acters in each family type (0.798 and 0.414 for half-
sib and S, families, respectively). This might indicate
the influence of environment in the expression of that
character. Meanwhile husk percentage had highest
genetic control expressed on heritability estimates
from the two studied types of families. The present
results are in accordance with the results of Weyhrich
et al. (1998), Where heritability estimates ranged
from 17.1% from half- sibs to 86.7% from S,- proge-
ny. In the meantime, high estimates of heritability
ranged from 48.1 to 95.2 were recorded by Bekheit
and Mahdy (1988), Bakheit (1989a), Ahmed (1992)
and Ahmed (2000). Ullah et.al, (2013), evaluated the
performance of 196 half-sib families (HSF) derived
from Sarhad white variety of maize at the research
farm of Agricultural university, Peshawar using par-
tially balanced lattice square design with two replica-
tions. Results indicated significant differences among
HSF for all studied traits (i.e., flowering traits, plant
height, ear height, grain moisture and 100-kernel
weight), except, grain yield. Maximum heritability
estimate (69.17%) was observed for plant height,
while, minimum (5.08%) was observed for days to
mid-silking.

Expected genetic advance from selecting the
superior 10% families, was higher for S; relative to
half- sib families, for all studied forage botanical
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composition characters. Expected gain from selec-
tion in units were the lowest for cob percentage
(2.893 and 3.034 for half- sib and S; family selec-
tion, respectively). Whereas, gain was the highest
for the grain percentage (5.981 and 6.654for half-
sib and S;family’s selection, respectively). Rela-
tive to the overall mean of character, gain from
selecting half- sib families ranged between 41.43%
for cob percentage to 8.095% for ear percentage.
While gain percent from S; family selection
ranged between 12.57% for stem percentage to
44.68% for cob percentage. Yagya and Nirania
(2005), conducted a research to compare the effi-
ciency of half-sib (HS), Full- sib (FS) and selfed
progeny (S;) recurrent selection methods for im-
provement in yield, and to improve the per se per-
formance of the ECg; PCV;s pearl millet compo-
site. They found that, half-sib progeny selection
method showed 3.17% realized genetic gain,
whereas, full-sib progeny selection method
showed 11.49% and S; progeny selection method
showed 31.6% realized genetic gain for grain yield
on pooled basis. Thus, S; progeny selection meth-
od recorded highest realized genetic gain for grain
yield as compared to half-sib and full-sib progeny
selection methods. Thus, it was revealed that the S;
progeny selection method is most efficient for im-
provement in grain yield and its contributing traits
in pearl millet. EL- Gazzar, et.al. (2013), The addi-
tive gene effects were more important for silking
data, plant height, ear height, grain yield. No. of
ears/100-plant and ear diameter. While the non-
additive gene effects were important for ear length.

Table (6): Estimates of heritability (H), genetic advance in absolute (GA) and percent of mean
(GA%) for forage botanical composition of maize (2010 summer season)

Characters H GA GAY
HS | s HS | S, HS | S
Forage botanical composition

Leaves percentage 0.813 0.956 3.642 5.978 18.98 31.21
Stem percentage 0.798 0.914 3.856 4.496 10.65 12.57
Ear percentage 0.789 0.952 3.648 6.111 8.095 13.69
Grain percentage 0.846 0.914 5.981 6.654 14.27 16.52
Cob percentage 0.916 0.936 2.893 3.034 41.43 44.68
Husk percentage 0.948 0.970 4,988 5.695 31.76 38.46

H.S: half-sib families
Sy First selfing generation families

The gain from selection in influenced, largely,
by the presence of additive variation. The magnitude
of genetic advance depends on the magnitude of her-
itability and some other factors such as selection dif-
ferential. Accordingly, the expected genetic advance
from selection should be higher for S; than half- sib
families for the studied botanical composition charac-
ters. The expected advance from selecting S; families
was about 1.33 times that from half-sib families as an
average for all the studied botanical composition
characters. The superiority of S; to half sib family
selection was attributed to the amount of additive
genetic variance with each type of families. These
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results agreed with the findings of Hallauer and Mi-
randa (1988), Weyhrich et al. (1998), Ahmed (2006-
a), Bakheit et.al, (2011). Hallauer and Carena.(2012),
stated that,estimates of the genetic variation among
progenies tested (g7), interactions of progenies with
environments (o 7.), and experimental error (69
were obtained from the combined analyses of vari-
ance for each cycle of selection and then averaged
across cycles for each selection program. From the
estimates of the components of variance, estimates of
heritability (h®) on a progeny mean basis, the genetic
coefficient of variation among progenies tested rela-
tive to their mean, (GCV), selection differentials (D),
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predicted genetic gains (Ag), and least significant
differences (LSD) were calculated and averaged
across cycles of selection. The average estimates of
o/ were largest for inbred progeny selection and
smallest for half-sib family selection as expected.
Averaged expected genetic gain across all intra-
population selection programs was 3.17 ha’yr? vs.
2.32 q ha™ yr* for inter-population reciprocal recur-
rent selection, or 2.64 g ha™ yr™ across all method. On
a per cycle and per year basis the differences among
types of progeny were relatively small, ranging from
(3.75q ha™ yr* 1.78 q ha™ cycle™) for half-sib family
selection to (9.62 q ha® yr* 3.21 q ha® yr?) for
Spinbred progeny selection. Kahriman, et.al, (2014),
investigated the genetic potential of six maize fami-
lies for simultaneous selection of oil content and
grain yield. Result showed that, there were significant
differences among the families and generations for
oil content and grain yield. The variation in oil con-
tent in the families was mainly controlled by additive
gene actions. Estimated genetic gains were in the
range of 0.4% to 4.1 % per cycle for oil content, and
17.7 g to 60.7 g per cycle for grain yield. Abdallah,
(2014), conducteda line x tester analysis involving 20
testcrosses generated by 10 elite yellow maize inbred
lines with two testers to evaluate grain yield and yield
related traits. Analysis of variance indicated signifi-
cant mean squares due to crosses for ear length ear
diameter, number of rows per ear, number of kernels
per row, 200 kernels weight, and grain yield. The
magnitude of general combining ability variance was
much greater than specific combining ability variance
for all studied traits, except for ear length and number
of kernels per row, indicating the preponderance of
additive gene action for these traits. Joseph, et.al,
(2015),stated that, phenotypic and genotypic vari-
ances, genotypic coefficient of variation, repeatability
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and expected genetic advance were estimated for
three flowering and six morphological traits of white
kernel low nitrogen donor maize inbred lines. Geno-
typic and phenotypic variances were equal for floral
traits. Thus, gene actions for the traits was additive.
Anthesis- silking interval showed high genetic ad-
vance with high coefficient of variation suggesting its
efficiency for selection. Phenotypic and genotypic
correlations of grain yield with each of days to anthe-
sis, plant height ear height, leaf area and number of
ears per plant were positive and significant. Genetic
effect for grain yield correlated with that of days to
silking, but this was not for phenotypic effect. Any of
these traits can be selected for grain yield and the
lines studied were considered suitable as gene pool in
maize breeding for nitrogen stress tolerance.

Dry matter partitioning:

Estimates of minimum, mean and maximum
values for maize dry matter percentages, derived
from half- sib (H.S) and first selfing generation
(S1) had summarized in (Table 7). Reduction in
mean values of dry matter characters associated
with selfing, reached 0.1, 2.41, 1.62, 1.76, 9.19
and 4.15% for leaves dry matter percentage, stem
dry matter percentage, ear dry matter percentage,
grain dry matter percentage, cob dry matter per-
centage, and husk dry matter percentage, respec-
tively. Range value (difference between maximum
and minimum values) for half- sib families were
higher than the corresponding values for S; fami-
lies in leaves dry matter percentage and ear dry
matter percentage. While an opposite trend had
observed for stem dry matter percentage, grain dry
matter, cob dry matter, and husk dry matter per-
centage. These results were in accordance with
those reported by Fehr (1987) and Ahmed (2006a).

Table (7): Estimates of minimum, mean and maximum values, for dry matter percentage of maize

(2010 summer season)

Characters Minimum Mean Maximum
HS | S HS [ S HS | S
Dry matter percentage

Leaves dry matter (%) 9.565 10.455 16.137 16.121 23.995 22.500
Stem dry matter (%) 31.935 30.710 36.851 35.961 43.990 43.180
Ear dry matter (%) 38.860 39.660 47.946 47.168 54.450 53.990
Grain dry matter (%) 44.735 41.335 49.760 48.882 56.310 55.885
Cob dry matter (%) 10.880 8.850 16.244 14.751 21.935 21.130
Husk dry matter (%) 8.005 6.665 11.914 11.420 18.030 17.070

H.S: half-sib families
Sy First selfing generation families

The pertinent mean squares from analysis of
variance over sets and estimates of family's vari-
ance component for each of half- sib (H.S) and
first selfing generation (S;) families derived from
maize regarding dry matter portioning (2010
summer season) had presented in (Table 8). The
analysis showed highly significant effects (P>
0.01) of families / sets for leaves dry matter per-
centage, stem dry matter, ear dry matter, grain dry
matter, cob dry matter and husk dry matter. Mean

squares among families were of larger magnitude
for the first selfing generation (S;) families relative
to half- sib families. Meanwhile, within families
mean squares took an opposite trend for all studied
dry matter characters.

Family's variance component from S; families
were 1.57,1.35, 1.22, 1.28, 1.78 and 1.67 times the
corresponding values for half- sib (H.S) families
for leaves dry matter percentage, stem dry matter
percentage, ear dry matter percentage, grain dry
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matter percentage, cob dry matter percentage, and
husk dry matter percentage. In general variance
components for S; family exceeded the variance
for half-sib family. These results were in accord-

Alex. J. Agric. Sci.

ance with those reported by Genter and Alexander
(1962), Mota et al. (1975), Goulas and Lonnquist
(1976) and Ahmed (2006b).

Table (8): Pertinent mean squares from analysis of variance and estimates of family's variance
components for half- sib (H.S) and first selfing generation (S;) families of maize dry matter

percentage in (2010 summer season).

Mean squares 2
Characters Families /sets Error of
HS | S HS | & H.S S
Dry matter percentage
Leaves dry matter (%) 38.225" 53.587"" 9.400 8.420 14.412 | 22.583
Stem dry matter (%) 89.515™ 97.082" 39.246 | 29.097 | 25.134 | 33.992
Ear dry matter (%) 264.4317 | 275.078" 91.953 | 64.297 | 86.239 | 105.390
Grain dry matter (%) 208.272" | 213.236" 89.386 | 61.170 | 59.443 | 76.033
Cob dry matter (%) 19.694™ 25.40” 8.549 5.570 5572 | 9.915
Husk dry matter (%) 13.092" 17.943" 4.102 2.934 4.495 | 7.504

**: Significant at 0.01 level
o’; Family's variance component

Variance components, i.e.; genotypic (cszg),
environmental (6%) and phenotypic (Gzph) and co-
efficient of variations at genotypic (G.C.V) and
phenotypic (P.C.V) levels for maize dry matter
percentage from half- sib (H.S) and first selfing
generation families had illustrated in Table ( 9).
Values of genotypic variances estimated from S;
families were of larger magnitude amounted
t01.57, 1.35, 1.22, 1.28, 1.78 and 1.67 times the
corresponding values for half- sib families in
leaves dry matter percentage, stem dry matter per-
centage, ear dry matter percentage, grain dry mat-
ter percentage, cob dry matter percentage, and
husk dry matter percentage. Opposite to that, envi-
ronmental variance estimates from S; families
were 0.55, 0.74, 0.70, 0.68, 0.65 and 0.71 of the
respective values from half- sib families in leaves
dry matter percentage, stem dry matter percentage,
ear dry matter percentage, grain dry matter per-
centage, cob dry matter percentage, and husk dry
matter percentage, respectively. The present results
were in accordance with the publications of
Hallauer and Miranda (1988), Fehr (1987), Fal-
coner (1989)and Ahmed (2006-b).

Values of genotypic and phenotypic coeffi-
cients of variation, reflects the variation in terms of
genetic or phenotypic as a percentage of the char-
acter mean. Genotypic variation among half- sib
families were less than 20% of the studied dry
matter percentage characters mean values, except
for leaves dry matter percentage, that had genotyp-
ic variation amount to 23% of the of the character
mean value. While, genotypic variations among S;
families were more than 20% of the recorded mean
values for most dry matter characters, except for
stem dry matter percentage and grain dry matter
percentage that showed less than 20% of the char-
acters respective mean values. Phenotypic coeffi-
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cients of variation were comparable when derived
from half- sib and S, families for leaves dry matter
percentage, cob dry matter percentage, and husk
dry matter percentage, with larger magnitude for
estimates from S; families. Meanwhile, phenotypic
coefficients of variation were about the same for
the rest of the studied characters, irrespective of
the type of family (Table9). The recent results
were in accordance to those reported by Obilana
and Hallauer (1974), lothrop et.al. (1985) and Mil-
lon et. al. (2012). Ajala et.al. (2009), determined
the amount of genetic variation present in a maize
population, FARZ 23 (096 Ep6), by using full-sib,
half —sib and S; families. Agronomic and yield
data obtained included days to 50% tasseling and
silking, plant height, moisture content at harvest,
number of ears per plot and grain yield. Heritabil-
ity estimates were from moderate to large for most
traits. The results revealed, direct selection for
grain yield is expected to result in favorable in-
crease in other traits except that the selected mate-
rials will flower earlier. Since increase in plant
height due to selection for grain yield is undesira-
ble, it was concluded that the best selection meth-
od for yield improvement that will increase height,
the least would be full-sib family selection. Kana-
garasu, et al, (2010),performed combining ability
analysis for yield and its component traits Vari-
ance due to SCA was greater than GCA variance
for the traits viz., grain yield per plant, cob diame-
ter, cob length, plant height, ear height, leaf length,
100 grain weight, grain rows per cob, days to 50
percent tasseling and days to 50 percent silking.
The variance due to SCA was higher than due to
GCA indicating the predominance of non-additive
type of gene action in the governance of above-
mentioned traits.
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Table (9): Estimates of variance components and coefficient of variation at genetic (G.C.V.) and
phenotypic (P.C.V.) levels for dry matter percentage of maize (2010 summer season)

cheracters H-SG\ZQ St H-SGZe S1 H.scth S H.STV.& H.:ﬁ.\/'sl
Dry matter percentage

o o 14412 (22583 |4700 (4210 |19.41 26793 [2852 |29.48 |27.09 |3211
oo () 25134 [33.992 [19623 14548 |44757 4854|1360 |1621 |1815 |19.37
oy 36239 (o000 45076 [s2.140 |32 0098 1957 (2176|2398 |24.77
ﬁ;ﬂgrd(% 50.443 |76.033 (44.603 (30585 | 0*1° [10%O1 J1549 (1784|2051 |2112
ooy 5572|9915 4275|2785 9.847 |12700 |1453 |2135 |1932 |24.16
matter (0 |+495 |7504 2051|1467 6546 (8971 |1779 |23.99 |2L47 (2623

H.S: half-sib families
Sy: First selfing generation families

Additive and dominance genetic variances were
calculated for the base population of maize depend-
ing upon two types of evaluated families (half- sib
and S,). The results had presented in (Table 10). Es-
timates of additive variance (c°A) Were positive for all
studied dry matter characters. Meanwhile, the esti-
mates of dominance variance (c°p) were negative for
all characters. The ratio of 02A / (SZG indicated that,
additive genetic variance was more effective in con-

trolling leaves dry matter percentage, stem dry matter
percentage, ear dry matter percentage, grain dry mat-
ter percentage, cob dry matter percentage, and husk
dry matter percentage. This might indicate the im-
portance of additive genetic variance in maize popu-
lation, consequently, selection among inbred — prog-
eny would be expected to be superior to other meth-
ods under most genetic situations (Weyhrich et al.,
1998).

Table (10): Estimates of additive (6°4) and dominance (¢%) variance from the two types of maize
families for dry matter percentage (2010 summer season).

Characters \ o’a \ o ] 6’al6’s
Dry matter percentage

Leaves dry matter (%) 57.648 -140.26 unity
Stem dry matter (%) 100.536 - 266.176 unity
Ear dry matter (%) 344.956 - 958.264 unity
Grain dry matter (%) 237.772 - 646.956 unity
Cob dry matter (%) 22.288 -49.492 unity
Husk dry matter (%) 17.98 -41.904 unity

Heritability estimates for dry matter charac- (2002), estimated significance of differences

ters (H) had presented in (Table 11). Estimates
were higher in magnitude when calculated from
first selfing generation (S;) compared to half- sib
families for all studied characters. Stem dry matter
percentage and grain dry matter percentage ex-
pressed the least estimate of heritability among the
studied characters in each family type (0.56 vs.
0.70 and 0.57 vs. 0.71 for half-sib and S; families,
respectively). This might indicate the influence of
environment in the expression of that characters.
Meanwhile, the rest of dry matter characters had
higher genetic control expressed on heritability
estimates from the two studied types of families.
The present results are in accordance with the re-
sults of Weyhrich et al. (1998), where, heritability
estimation ranged from 17.1 from half- sibs to
86.7% from S; progeny. Yousuf and Saleem

among seventy four S; families obtained from
maize population C-17 grown in triplicated ran-
domized complete block design for number of
days taken to tasseling, number of days taken to
silking, number of ears per plant, 100-grain weight
and grain yield per plant. They observed highly
significant difference among S; families for all the
traits, except for, number of ears per plant where it
was non- significant. Genotypic variances were
greater than the environmental variances for all the
traits, except for, number of ears per plant. Herita-
bility estimates were moderate to high for all the
plant traits except for number of ears per plant
where they were low in magnitude.

Expected genetic advance from selecting the
superior 10% families (Table 11) was higher for S;
relative to half-sib families for all dry matter char-
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acters. Expected gain from selection in units were
the lowest for cob dry matter percentage and husk
dry matter percentage (3.13 vs. 4.90 and 3.09 vs.
4.41 for half-sib and S; family's selection, respec-
tively). Whereas, gain was the highest for ear dry
matter percentage (13.19 vs. 15.89 for half- sib and
S, family’s selection, respectively). Relative to the
overall mean character, gain from selecting half-
sib families ranged between 35.94% for leaves dry
matter percentage to 17.96% for stem dry matter
percentage. While gain percent from S; family
selection ranged between 23.86% for stem dry
matter percentage to 47.64% for leaves dry matter
percentage. Souza et.al, (2000), studied the re-
sponse to selection under small effective popula-
tion size. Thus, the predicted responses to selection
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based on these expressions will be smaller than
those based on the standard procedures for traits
with a high level of dominance such as yield. Re-
sponse to five cycles of half- sib selection were
predicted for maize by both expressions, consider-
ing that 100 progenies were evaluated and 10 S,
progenies were recombined, which corresponds to
Ne= 10 for each cycle. The accumulated response
to selection estimated with the new expression was
about 47 and 28% smaller than that based on the
standard expression for yield and plant height,
respectively. Thus, the expression usually used
overestimates the responses to selection, which
agrees with reported results, because it does not
consider the effective population size that is gener-
ally small in recurrent selection programs.

Table (11) : Estimates of heritability (H), genetic advance in absolute (GA) and percent of mean

(GA%) for two types of maize dry matter

ercentage (2010 summer season).

Characters H GA GAY
H.S | S, H.S | S, H.S | S,
Dry matter percentage

Leaves dry matter 0.754 0.843 5.80 7.68 35.94 47.64

Stem dry matter 0.562 0.700 6.62 8.58 17.96 23.86

Ear dry matter 0.652 0.772 13.19 15.89 27.51 33.69

Grain dry matter 0.571 0.713 10.25 12.96 20.60 26.51

Cob dry matter 0.566 0.781 3.13 4.90 19.27 33.22

Husk dry matter 0.687 0.836 3.09 441 25.94 38.62

H.S; half-sib families.
Sy; First selfing generation families.

The gain from selection in influenced, largely,
by the presence of additive variation. The magni-
tude of genetic advance depends on the magnitude
of heritability and some other factors such as selec-
tion differential. Accordingly, the expected genetic
advance from selection should be higher for S;
than half- sib families for the studied dry matter
characters. The expected advance from selecting
S, families was about 1.4 times that from half-sib
families, as an average for all the studied dry mat-
ter characters. These results were in agreement
with the findings of Hallauer and Miranda
(1988),Weyhrich et al. (1998), Ahmed (2006-a)
and (Bakheit et. al. (2007). Kanagarasu et. al.
(2010),performed combining ability analysis for
yield and its component traits Variance due to
SCA was greater than GCAvariance for the traits
viz., grain yield per plant, cob diameter, cob
length, plant height, ear height, leaf length, 100
grain weight, grain rows per cob, days to 50 per-
cent tasseling and days to 50 percent silking. The
variance due to SCA was higher than due to GCA
indicating the predominance of non-additive type
of gene action in the governance of above-
mentioned traits. Hallauer and Carena. (2012),
stated that. Estimates of the genetic variation
among progenies tested (oZ), interactions of
progenies with environments (o Z.), and experi-
mental error (c%) were obtained from the com-
bined analyses of variance for each cycle of selec-
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tion and then averaged across cycles for each se-
lection program. From the estimates of the compo-
nents of variance, estimates of heritability (h?) on a
progeny mean basis, the genetic coefficient of var-
iation among progenies tested relative to their
mean, (GCV), selection differentials (D), predicted
genetic gains (Ag), and least significant differences
(LSD) were calculated and averaged across cycles
of selection. The average estimates of agz were
largest for inbred progeny selection and smallest
for half-sib family selection as expected. Averaged
expected genetic gain across all intra-population
selection programs was 3.17 ha™'yr?vs. 2.32 g ha*
yr for inter-population reciprocal recurrent selec-
tion, or 2.64 q ha™ yr across all method. On a per
cycle and per year basis the differences among
types of progeny were relatively small, ranging
from (3.75q ha™ yr* ,1.78 q ha™* cycle™) for half-
sib family selection to (9.62 q ha™ yr* ,3.21 q ha™
yr) for S,inbred progeny selection.

Conclusion

— Reduction in mean values associated with S;
families relative to half-sib families reached
0.182, 1.18, 0.98, 3.88, 2.75 and 5.72% for
leaves percentage, stem percentage, ear per-
centage, grain percentage, cob percentage and
husk percentage, respectively.

— Genotypic variances among S; families was
larger in magnitude than the respective value
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for half-sib families in each measured botanical
characters. Meanwhile, within family’s vari-
ance, (sz), environmental variances(csze) had
reduced in S; families relative to half-sib fami-
lies in each measured character.

— Genotypic variation among half-sib and S; fami-
lies were less than 20% of the studied botanical
composition characters mean values, except for
cob percentage, that had genotypic variation
amount to 24% and 26%, respectively.

— The estimates of additive variance (5%) were
positive for all studied botanical composition
characters. While, the estimates of dominance
variance (8°p) were negative for all characters,
the ratio of 5°4/6% indicated that additive ge-
netic variance was more effective in controlling
all studied botanical composition and dry mat-
ter partitioning characters.

— Estimates of heritability were higher in magni-
tude when calculated from first selfing genera-
tion (S;) compared to half-sib families, for all
studied characters. Stem percentage expressed
the least estimate heritability among all studied
characters in each family type (0.798 and 0.414
for half-sib and S; families, respectively). This
might indicate the influence of environment in
the expression of that character. Meanwhile
husk percentage had highest genetic control
expressed on heritability estimates from the
two studied types of families.

— Expected genetic advance from selecting the
superior 10% familieswas the highest for the
grain percentage (5.981 and 6.654for half- sib
and S; family’s selection, respectively).while,
expected gain from selection in units were the
lowest for cob dry matter percentage and husk
dry matter percentage (3.13 vs. 4.90 and 3.09
vs. 4.41 for half-sib and S; family's selection,
respectively). Meanwhile, gain was the highest
for ear dry matter percentage (13.19 vs. 15.89
for half- sib and S; family’s selection, respec-
tively).
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