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ABSTRACT

The objective of this study to estimate the components of genetic variation, phenotypic (PCV)
,genotypic(GCV) coefficient of variation, genetic gain and its percentage. An experiment was
conducted at the field of Field Crop Dept.Coll. Agric.-Univ. Baghdad, using four crosses
(F101301xRustico), (AntignaoHi39x Nostred), (Lol1391x Rustico) and (Rusticocanginix
Rustico) which developed from crossing of genetically different of six inbred lines for maize
(Zae mays L.), introduced from Italy. Genetic parameters were estimated according to the
Joint scaling test using the randomized complete block design with four replications. The
components of genetic variance; Additive and dominance of the maize grain yield and some
trait, were estimated. The results showed that the values of Chi square were significant for all
the studied some traits of all crosses, thus the simple additive — dominance model in four
crosses exhibited lack of good fit for all traits, indicates the role of non-allelic interaction.
Dominance gene action was higher than additive for most traits. Therefore the hybridization
would be more effective than population selection to improve these traits for these crosses.
Key word :Zae mays L., Chi-square, additive,gene action,yield.
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INTRODUCTION

The main objective of maize breeder usually
includes the development of maize hybrids or
varieties with highest potential of grain yield
and its component. Grain vyield and its
components are quantitative traits controlled
by higher number of genes in maize. The
phenotypic expression of these traits depends
mainly on the type of gene action (dominance
and additive) effects and interaction of
genotype with environment. Many genetic
models have been recommended  for the
estimation of gene action, most of these
genetic models were developed to estimate
relative importance of additive and dominance
gene effects. In order to choose the best
hybrids combinations, a large number of
inbred lines are crossed with each other
(10,15). Generation means analysis are a
simple, and useful technique for estimating
genetic effects for polygenic traits. Gamble (5)
indicated that the estimation of genetic effects
can help the plant breeders to estimate the
breeding procedures favorable for the
improvement of the traits being analyzed. The
estimates of gene effects indicates that the
dominance gene effect were higher than mean
and additive effects for all the traits and
crosses, indicating the importance role of
dominance component of gene action in the
traits inheritance (17).The value of PCV and
GCV could be indicated the importance of the
environment and the genetic interaction in the
inheritance of the traits (1).The objectives of
this experiment were to estimate the gene
action via Joint scaling test and desirable
model of generation means analysis.
MATERIALS AND METHODS

Six inbred lines of maize (AntignaoHi39,
FI11301, Rusticocangini, Rustico, L01391,
Nostred) and several their crosses were tested
in Field crops Dept. College of Agric. Univ. of
Baghdad .The homozygous inbred have
crossed to produce F1 (First generation).Four

superiors Crosses were selected
(F101301xRustico), (AntignaoHi39x
Nostred), (Lo1391 xRustico) and

(Rusticocanginix Rustico)) .F;" planted in
spring 2012 with parents were to produce Bc;
and Bc; .Fy's were selfed to produce F,.The
six generation P1, P2, F1, BC1, BC2 and F2 of
four crosses were planted during 2013 using
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randomized complete block design with four
replications in rows with 5 m long and 0.7 m
between rows and 0.25 m within the rows. The
data from six generations were analyzed in
dependently using (spar2.) to obtain Joint
scaling test (2) were used to test the adequacy
of the additive — dominance model, (m) mid
parents effect,(d) additive effect, (h)
dominance effect .Estimation of phenotypic
coefficient of variation PCV and genotypic
coefficient of variation GCV were estimated
using formula suggested by Singh and
Chuadhary (14) as follows:

PCV= (SF./XF2 ) x100

GCV=[ (SF,- S’E)/XF2 ] x100

SF,= Stander deviation of second generation
XF2=Second generation mean

S’E=Mean variance of error

The expected genetic advance from selection
was calculated using formula proposed by
Johnson et al.(7).

AG =2.0627xh?, xSF

h?,,s cited from Wuhaib et al.(18).

The predicted genetic advance where the
expected genetic gain upon selection was
expression percentage of F, mean

AG%= (' f/F2) x 100.

RESULT AND DISCUSSION

Phenotypic and genotypic coefficient

Table 1. illustrate the data of phenotypic
coefficient of variation (PCA) and genotypic
coefficient variation (GCV) for the some traits
in four crosses of maize . The PCV values
were higher than GCV values for all traits in
all crosses of maize. The highest one was for
grain yield (t.ha') for three crosses 1,2 and
total dry matter for cross 3. The PCV values
were greater than GCV, this shows that the
environment had an important role in the
expression of these traits, and vice versa for
other traits. This result agreement with those
obtained by other researchers (17,9.12). The
effectiveness of selection depends not only on
heritability but also on genetic advance (8).
The genetic advance is a best indicative of the
progress that can be expected from selection
on the population. The highest value of genetic
advance was for number of grains of plant for
all the crosses, it range 37.42 to 190.33 and it
134.4 for total dry matter for cross3.The data
of genetic advance and its percentage are
presented in table 1.The lower value was for
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grain yield t\ha, other traits shows lower or
moderate genetic advance .The highest value
of genetic advance percentage for grains yield
t.ha™. it's range from 36.50 for cross4 ,to 48.62

for cross3,followed by number of grains
plant® (38.45) for crossl.Other traits shows
moderate or lowest advance percentage.

Tablel.Phenotypic and genotypic coefficient of variability (PCV), (GCV), Genetic advance
(AG) and genetic percentage of F2means AG%) for several traits in four crosses of maize

Crosses Traits | PCV [ eev A G [A G%
Ear Length (cm) 13.46 6.47 Z.61 T6.87
No. rows.ear™ 15.21 8.23 2.63 21.92
F101301xRustico No. grains .row™ 10.48 2.10 323 10.63
No. grains.plant™ 26.62 10.62 190.33 38.45
Grain weight(100) 15.36 6.85 1.89 13.16
Total dry matter 8.82 4.52 13.73 6.35
Grain yield(t/h) 30.34 21.51 1.53 39.43
AntignaoHi39x Ear Length (cm) 18.07 8.25 3.52 25.90
Nostred No. rows.ear™ 10.90 6.87 1.704 12.62
No. grains .row™ 21.53 5.05 4.87 21.239
No. grains.plant™ 21.65 5.258 120.83 25.86
Grain weight(100) 19.75 4.11 4.57 28.21
Total dry matter 12.28 8.28 15.26 11.13
Grain yield(t/h) 30.62 21.63 1.53 39.38
Lo1391 x | Ear Length (cm) 19.97 1.39 4.98 26.75
Rustico No. rows.ear™ 19.68 6.02 3.55 24.95
No. grains .row™ 15.28 6.75 5.365 20.13
No. grains.plant™ 14.55 4.66 103.06 24.04
Grain weight(100) 17.75 9.88 5.93 25.5
Total dry matter 30.98 10.53 134.40 48.62
Grain yield(t/h) 16.94 12.48 1.261 20.29
Rusticocanginix Ear Length (cm) 16.05 5.68 3.12 19.39
Rustico No. rows.ear™ 12.17 6.85 2.66 18.20
No. grains .row™ 11.84 10.54 3.96 13.29
No. grains.plant™ 7.82 237 37.42 7.31
Grain weight(100) 12.84 5.50 1.76 9.80
Total dry matter 6.31 3.92 10.47 6.89
Grain yield(t/h) 30.96 17.75 2.006 36.5

Components of Variation

Cross 1. Three parameters components m, d
and h and their standard error in Table 2 . This
Table reveal that all the values of parameter m
were  highly  significant, number of
grains.plant® produced a highest value
(316.79) ,followed by total dry matter which
gives 123.73. For all the traits, the dominance
component of generation means (h) was more
than additive variance (d). This illustrate that
this  superiority could resulted from
overdominance gene action. A six parameters
model could be best if gene action applied to
accommodate epistasis for these traits.Thus

hybridization could be more effective than
population selection. Dorri et al (3) found
significant differences among generations for
all traits. Dominance variance was more
important than additive variance for most of
traits. Hadi (6) found that both of genetic
effects additive d, and dominance h were
significant for all the crosses, but the
dominance variation was more important than
the additive variation in the ear length, grain
weight and vyield of unit area. As well
Wannows et al. (16) reported that dominance
gene effecte play the major role in controlling
the genetic variation of the most studied traits.

Table 2. Estimation of gene effects of joint scaling test and best fit model applied for various
traits in maize crossl.

Traits ‘ m ‘ d ‘ h ‘ x2
Ear Length (cm) 14.39+0.125"  0.79+0.125" 3.74+0.124™ 228.18™
No. rows/ear 13.18+0.203™  1.047+0.215™  0.571+2.23" 405"
No. grains /row 20.48+0.369  0.558+0.334"°  22.19+0.793"  8.09"

No. grains/plant 266.49+2.69”  31.61£2.73" 151.44+6.48™  107.37"
Grain weight(100) 21.79£0.163™ 1.1620.164™ 4.28+0.035™ 370.14™
Total dry matter 136.81+1.78™ 9.48+1.79" 121.47+3.78™ 761.2"
Grain yield(t/h) 4.92+0.10™ 0.21+0.112" 3.077+0.247"  225.88™
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Cross2

Table3 shows that all the m values of were
highly significant .Also, the traits of the
number of grain. plant® and total dry matter
have been given high values of m (266.49 and
136.81) respectively. The dominance values
for all traits were highly significant, as were
higher than additive variance.  Thus

hybridization would be more effective than
population selection.This case could be
resulted from overdominance. The estimation
of gene effects indicate that the dominance
gene effects were quite important in the
inheritance of yield. Estimate of additive gene
effects were of low magnitude and many were
non-significant (5).

Table 3. Estimation of gene effects of joint scaling test and best fit model applied for various
traits in maize cross2

Traits [ m [ d [ h [ X2

Ear Length (cm) 14.04+0.183"  0.323+0.193"°  7.11+0.419™ 61.93"
No. rows/ear 12.8820.361"  0.229+0.373"™°  0.02620.564 "* 3.48"°
No. grains /row 18.70+0.322 ™ 2.65+0.314™" 16.21+0.667"" 90.08™
No. grains/plant 277.59+0.782"  104.85+0.763™  279.06+1.45" 304.68™
Grain weight(100) 25.34+0.268" 1.17+0.304™ 0.622+0.438 " 168.14™
Total dry matter 201.45+1.195™  44.98+1.20" 76.7245.92"  350.74"
Grain yield(t/h) 3.97+0.075" -1.24+0.082" 4.72+0.128" 2623.57"

Cross 3

Most chi-square values for this cross were
significant for all the traits according to joint
scaling test(Table 4). Also, all values of m
were positive and highly significant. The traits
number of grains.plant™ and total dry matter
have given high value 277.59 and 201.45
respectively. The additive values (d) for ear
length was non-significant and very low,
whereas the dominance value was more than
and highly significant. This indicate that the
trait controlled by dominance effect and non-
allelic interaction was present and therefor the
analyze by six parameter. While, grain weight
were contrary of this,the additive value was
more than dominance. While number of
grains.row™, number of grains.plant™ ,total dry
matter and grain yield ton.ha™. All these traits

were high significant for (d) and (h), but the
(h) values were highest values than (d) values
indicate that dominance effect controlled these
traits, therefore, the significant heterosis in
these traits of this cross is result from over
dominance or the dispersion of dominant
increasing alleles in the parental lines. Hadi (6)
found that the dominance variation was more
important than the additive variance in the ear
length, grain weight and yield ton.ha™. Other
researchers (4.11) reported the importance of
non-additive gene action for grain yield and
some other agronomic traits.

Table 4. Estimation of gene effects of joint scaling test and best fit model applied for various
traits in maize cross3

Traits m d h NG

Ear Length (cm) 14.84+0.336"  0.581+0.337"  5.79+0.546 147.917

No. rows/ear 12.4440.185™  0.764+0.193"  2.85+0.385™ 2457

No. grains /row 21.23+0.226"  0.4520.216" 16.32+0.643"  13.39”

No. grains/plant 316.79+1.85"  -32.96+1.73" 132.15+3.63"  4349.02™

Grain weight(100) 23.50+0.263"  0.593+0.256" 3.92+0.554™ 126.08"

Total dry matter 123.73x1.286"  -23.25#1.281"°  263.00£1.55"  4501.64™

Grain yield(t/h) 4.93+0.10™ 0.055+0.01"* 2.960.243™ 219.23"
Cross 4 Hadi(6). All values of m were highly
All  values of chi-square were highly significant .Also ,the same two traits number

significant for all the traits according to Joint
scaling test, thus the three parameters model to
explain the genetic variability for these traits
were inadequacy. For this, a six parameters
model must be applied to accommodate
epistasis (This model has been presented by
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of grains. Plant™ and total dry matter had
highest values 316.79 and 123.73respectively.
All traits for this cross exhibited dominance
variance more than additive. The dominance
effect of the generation means was greater
than the additive effect for all the traits. The
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simple additive-dominance model exhibited
lack of good fit for all the traits in all crosses
which the presence of non-allelic interaction in
all traits. Thus, the joint scaling test of five
parameters model and six parameters must be
done by Hadi (6). All traits for all the crosses,
the dominance variance (h) were more than
additive variance (d). Thus hybridization
would be more effective than population
selection. Only traits number of rows. Ear™ for

cross2 and grain weight for cross3, additive
effect greater than dominance effect, in this
case selection would more effective to
improve these traits. If additive effects have
only minor importance in the total variation of
yield performance, more rapid advance will be
made in a breeding program for the
improvement of yield performance in maize by
using a breeding procedure which emphasizes
the dominance and epistatic gene effects.

Table 5. Estimation of gene effects of joint scaling test and best fit model applied for various
traits in maize cross4

Traits [ m [ d I | X2

Ear Length (cm) 14.84+0.336"  0.58+0.337" 5.798+0.546" 147.917

No. rows/ear 12.45+0.1846™  0.76+0.193™ 2.85+0.385" 2457

No. grains /row 21.23+0.226"  0.453%0.216" 16.32+0.64" 13.39"

No. grains/plant 316.79+1.85~  -32.96+1.73" 132.14+3.63™ 4349.02"

Grain weight(100) 23.50+0.263™  0.593+0.256" 3.92+40.55™ 126.08"

Total dry matter 123.73+1.286"  -23.25+1.28" 263.01+1.55™ 4501.64™

Grain yield(t/h) 4.93+0.102" 0.055+0.11"* 2.960.243" 219.23"
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