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Table 1. Correlation of studied traits in maize lines
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R R Rty
Protein 1 0.109 0.083 0.388™ 0.350" 0.448™ 0.144 -0.297"
content
(mg/gfw)
0o Slyeee
Proline content  0-109 1 0.066 0.051 0.196 0.120 -0.075 0.078
(mg/gfw)
Sugar content 0.083 0.066 1 -0.240 -0.340 -0.327 -0.119 -0.172
(mg/gfw)
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Chl a (mg/gfw)
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&5 J2s A8 - . - - -
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(mg/gfw)
g5 ,l8
Carotenoids 0.144 -0.075 0119 0533 0.263 0.527 1 0.057
(mg/gfw)
< 5 s j_<.l.a.9
Grain yield per -0.297 0.078 -0.172 0.144 0.411 0.280 0.057 1
plant (gr)
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“and ™ Significant at 5% and 1% probability levels, respectively
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Table 2. Variance analysis of different traits of maize by Hayman's method
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S e T e & some <
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Sourceof (533! e a sy S blisjs S Jds)S  Aissss
variation IR Proline . &g
DF Protein content Sugar Chla Chlb Total Chl  Carotenoids e
(mg/gfw) (mg/gfw)
\ <
o 2 0.0000017" 0.000033™ 0.0000053"  0.006"  0.0000031" 0.00064™ 0.00015" 15855
Rep.
e 14 0.000468# 0.001118™* 0.000197™#  1.63"# 0.425™#  2.6072™# (0.181"* 75817.08™*
Genotype
A 4 0.0003™#  0.0011™#  0.0003™#* 2.15"## 0.907™## 47937 (0.0893"* 106821.8""
B 10  0.0006™#  0.0011™*  0.0002"*#* 1.427# 0.233™#  1.7326™% 0.217"* 63415.19™"
b1 1 0.0001™#s  0.0012™#  0.0002™#  0.0001" 0.343™#  (0.3340™% (0.9338™# 14648.89"
b2 4 0.0005™#  0.0022™**  0.0002"*#* 1.76™# 0.146™#  1.6877™* 0.1906™* 99613.37"
b3 5 0.0007™#  0.0002"#*  0.0002™#* 1.43™## 0.280™#  2.0483™% (0.0948™# 44209.92""
oledl
' 28 0.00000086 0.00000214 0.0000016 0.0011 0.0000096 0.001097 0.0001 11015.88
Error

F T s s LSS L s Olen Jlize 1L Ll 51608 58) doys ) 50 Jlasl o s s ine 5l ome b o 1 5

(B o bl oll b sl aan) ds 3V 50 s o 53 5l e 5 5y

ns

ns.*and ™: Not-significant and significant at 5% and 1% probability levels (each of the terms was tested against
the interaction of each term with replication), respectively; # and #: Significant at 5% and 1% probability levels
(all terms were tested against the experimental error), respectively
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Table 3. Genetic parameters of different traits in maize lines based on Hayman's method
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Genetic Protein Proline content Chla Chlb Total Chl  Carotenoids Grain vield
arameter# content content (mg/g‘fw) (mg/gfw) (mg/gfw) (mg/gfw) (mg/gfw) perr?)llr;%/tl?gr)
P (mg/gfw)  (mg/gfw)
E o' oS oF 0.00036™ o 0.00036™  0.00004°  3779.50"
D 0.00012°  0.0004™  0.00004"  1.012" 0207 1938~  006085®  27850.68"
F 0.00007"  0.00098" o 1.65" 0249° 2918~ 008752  24999.69™
Ha 000052  0.00221"  0.0002" 2.62" 0538 3789  027706"  77856.86™
Ha 0.00041" 000151 0.00019™ 174" 0.415™  2.319™  023116°  62880.05"
h 0.00015™ O™ 000001  0.05000"  0.244"  00724™  0.08915™  31674.62"
[H,/D 2.05 2.34 2.22 161 161 1.40 2.13 1.67
H, /4H, 0.19 0.17 0.23 0.17 0.19 0.15 0.21 0.20
VADH, +F -y 3.17 1.00 3.06 2.19 3.33 2.02 1.73
JADH, — F
r 0.85 0.21 -0.54 0.60 0.89 0.84 0.89 -0.05
h/H, 0.37 0.00 0.07 0.03 0.59 0.03 0.39 0.50
ne 0.4 0.14 0.37 0.21 0.28 0.30 0.14 0.31
he 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.87
a 0.00002  -0.0001  -0.00001 -0.06 -0.03 -0.84 -0.01 9179.67
£ 0.714%  0159™  0.693™ 0.61" 0.684™ 2.38" 0.002™ 2.23"
WrVr  0.143® 0224 0173 0.315™  0.0084™  0.238™ 0.0042ns  360971569.42
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E: Environmental variance; D: Additive variance; F: Covariance of additive with dominance effect; H1 and H2:

Dominance variances; h: Dominance effect over all loci in heterozygous phase;

H,/D: Mean degree of

dominance; Hy/4H;: Proportion of dominance genes with increasing and decreasing effects;
(/4DH,+F)/(\/4DH,-F): Proportion of all genes with positive and negative effects in the parents; r:
Correlation between parent means (Yr) with Wr+Vr; h/H,: Number of gene blocks controlling the trait and
exhibit dominance; h2 : Narrow sense heritability; h%:VBroad sense heritability; a: Intercept of regression lin; t%:

Significant test of regression coefficient from one;

r-Vr: Analysis of variance for Wr-Vr over replications.

ns*and **: Non-significant and significant at 5% and 1% probability levels, respectively.
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Figure 1. The regression line, limiting parabola and Wr/Vr graph for protein content (a) and proline content (b) traits.
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Figure 2. The regression line, limiting parabola and Wr/\Vr graph for sugars content (a) and Chl. a (b) traits.
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Figure 3. The regression line, limiting parabola and Wr/\/r graph for Chl. b (a) and total Chl. (b) traits
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Figure 4. The regression line, limiting parabola and Wr/\/r graph for carotenoids (a) and grain yield per plant traits
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Abstract

The diallel mating design is an important tool used by plant breeding programs to obtain information
on trait inheritance. Knowledge of gene action, heritability and genetic advance from selection is a
prerequisite for starting a breeding program for developing varieties of maize. Five maize Sy lines and
their F, progenies were studied in a 5 x 5 half-diallel crossing design to evaluate the gene action and
the heritability of biochemical and physiological traits. Parents and their F» hybrids were planted in a
randomized complete block design with three replications at the Research Farm of Graduate
University of Advanced Technology (Kerman, Iran) in 2017 cropping year, and chlorophyll (Chl),
proline, protein, carotenoid and reducing sugars traits were evaluated. Analysis of variance showed
significant differences among genotypes for the studied traits at 1% probability level. The graphical
results of Hayman's analysis showed the role of over-dominance genes effects in controlling proline
content, sugars content, Chl a, Chl b, total Chl and carotenoids traits whiles the protein content trait
was controlled by the incomplete dominance of genes. The narrow-sense heritability for carotenoid
and proline content traits were 0.14, for protein content was 0.44 and for other traits were varaied in
this range. The results of this study showed that the use of heterozygosity and the production of hybrid
varieties can be used to breeding traits such as proline content, sugars content, Chl a, Chl b, total Chl
and carotenoids. However, for breeding of protein content, use of both methods (selection and
production of hybrid) are proposed.
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