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ABSTRACT

Introduction: Barley is one of the most important crops that is cultivated in many areas and is mainly used in livestock and poultry feed and malt
production industry. Some physical and biochemical properties of grain are very effective on the quantity and quality of the grain, malt
production, and its nutritional properties.

Materials and methods: In this study, seven Iranian and European barley cultivars (Hordeum vulgare subsp. Vulgare) and two wild barley
genotypes (Hordeum vulgare subsp. Spontaneum (K. Koch)) were studied for some physicochemical characteristics of the grain.

Results: Based on the results, genotypes were significantly different for all studied traits except moisture content and percentage of soluble sugar,
and wild genotypes showed a higher mean for most traits. Cluster analysis divided the genotypes into three groups. The lowest and highest values
of genetic variation coefficient were obtained for moisture content and iron content, and the lowest and highest values of phenotypic and
environmental variation coefficients were recorded for grain thickness and grain iron content, respectively. Broad-sense heritability was estimated
to be high for ash percentage, grain length, width and thickness, and thousand kernel weight. Ash percentage and thousand kernel weight had a
higher percentage of mean genetic advance. The coefficient of phenotypic variation of all traits was higher than the coefficient of genetic
variation. The small difference between the coefficient of phenotypic and genotypic variations for length, width, thickness, and weight of
thousand kernel weight indicates the greater influence of genetic factors on the control of these traits. On the other hand, the genetic and
phenotypic correlation coefficients of some traits were significant, which indicates the possibility of simultaneous breeding of the two traits.
Conclusion: According to the results and the significant differences in physicochemical characteristics, the selection of a wild genotype and a
cultivated variety with a suitable genetic distance based on ash percentage, iron and zinc content, grain protein and high thousand kernel weight
was found to be suitable for creating a segregating population.
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Table 1- The names and characteristics of the barley cultivars and genotypes
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Table 2 - Genetic parameters and their calculation formula
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selection differential and equal to 2.06 at the 5% level.
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Table 3- Analysis of variance of physicochemical traits in the wild and cultivated

barley Genotypes

Slay e (pSilo
Mean squares

S9) Sl ool Glgime

(mg/kg) (mg/kg) : . ehlaze e e
7n Fe Crude fiber  Crude fat Ash Moisture df sv
154.73** 7631.64™ 163" 1.08 ™ 2.06* 1.35" 2 Replication | s
73.48* 4.30% 1.77* 5.12°* 14718 8 Genotype .55
17176.16 '
16.08 4001.31 1.80 0.57 0.38 0.65 16 Error U.>
12.98 33.81 31.46 11.07 11.60 9.56 - (/HCV
Slayo 5eSiles
Mean squares . )
@ls caalies @btz JIsELp
@)ls 52 059 o mm) ails (o, (MM)asls Jsb (/) Joloee a3 (1) Gutisp df SV
TKW (GT) GW GL Soluble sugar Pr
0.31m 0.00"m 0.03m 0.09" 0.29 ™ 5.54 s 2 Replication | S5
61.34% 0.12%* 0.30%* 3.29% 0.56 " 14.45%* 8 Genotype .54
2.23 0.00 0.02 0.26 0.50 3.35 16 Error W
4.05 2.98 3.90 4.93 33.97 13.05 - (1) CV

(Zn) Zinc by ;al lgi=e (Fe) Iron ol ,.8 Crude fiber o> > Crude fat . :.s1s :Ash .cusb, :Moisture
Grain width .ails b :((GL) Grain length . Jsl=e 423 :Soluble sugar ls 259, slgime ((Pr) Protein wls g5, slgime
Al e 59 (TKW) Thousands of kernel Weight ¢ «ls cuwlses (GT) Grain thickness ails s ,¢ (GW)

e 5 Aoy S g Jleisl mhaw o las._mw).m g ¥

*, ™ and ™ are significant at the probability level of five and one percent and non-significant, respectively.
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Figure 1. The mean of studied traits in the wild and cultivated barley genotypes
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Table 4- The mean, maximum, minimum and least significant difference test
of physicochemical traits in the wild and cultivated barley genotypes

o lyme el Glgzme Ll s NES S Cash,
Zn Fe Crude fiber ~ Crude fat Ash Moisture
(mg/kg)  (mg/kg) (%) (%) (%) (%)
30.89 187.07 4.27 6.83 5.30 8.46 ol
mean
SSlas
37.78 354.27 6.18 7.67 7.67 9.20 ]
Maximum
2130 107.48 253 5.17 4.00 7.33 ol
Minimum
als e 59wl culrs als o,e &lo Job oo 0 ey
TKW GT GW GL Soluble sugar Pr
(9) (mm) (mm) (mm) (%) (%)
36.92 2.25 3.24 10.41 2.10 14.02 oelee
mean
Sl
41.66 2.48 3.58 12.04 2.71 18.70 ]
Maximum
30.87 1.93 2.70 8.33 161 11.52 oo
Minimum
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Figure 2- Cluster dendrogram of the barley genotypes based on the recorded characters using
Average Linkage method
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Table 5 - Genetic correlation coefficients (above diameter) and phenotypic (below diameter) between

physicochemical characteristics of grain in the wild and cultivated barley genotypes

m.fw als Culss ails (ope alls Job Jslome o35 s S 65*? NES R )
9 GT GW GL SOIUbIe Pr e o® Crude Crude ASh MOiSture
TKW sugar Zn Fe .
fiber fat
2039 0.99%*  0.99%* -0.94** -0.99%* -041  -042 -0.96** -0.95%* -0.73* -0.99** - “"‘_*"’)
Moisture
" LS
056  -0.79**  -0.62 0.85** 0.99**  0.29 057  0.87** 0.99** 055 - -0.87 f;Sh
S
0.57 -0.59 024 003 003 0.14 027 028 020 - 0.64 -0.47 G
Crude Fat
L
039  -099** -041 077* 059 055  0.78*  0.99** - 0.69* 0.85**  -0.60 F 2
Crude Fiber
. ] lox
0.83**  -0.57 -0.32 059 0.25 0.66  0.75* - 0.84** 032  0.74* -0.53 o® F‘”"“
e
‘..
0.64 -0.02 019  070% 0.99**  -0.40 - 0.61 0.41 0.15 0.45 -0.28 “5”;5"“
n
031 -0.40 026 -0.11 -0.99** - 030 044 036 026 028 -0.32 v‘;”
r
Joloe i3
058  -0.88%* -0.99%* 0.99** - 040 039 003 004 007 037 -0.62 Soluble
sugar
H|
0.41 -0.31 -0.54 - 0.61 010 069 058 050 031 0.83**  -0.75* “;i’b
. 0
0.21 0.68* - 054  -0.76 026 -018 -026 -028 -0.38 -057  0.86** w2 o
GW
1o Coles
-0.11 - 066 -0.34 -0.37 038  -004 -049 -0.77% -0.66 -0.73*  0.78* ‘”GT
- -0.06 022 062 -001 018 066 070* 059 009 054 0.17 “"ir)}é\';v 09

{(Pr) Protein «ails s, &lgize (ZN) ZINC cails ool slyime ((F€) Iron ol .6 :Crude fiber 15 > :Crude fat . o515 :Ash «cusb, Moisture
5 ails cwlses (GT) Grain thickness cls 5 ,e (GW) Grain width «sls Job (GL) Grain length . Jsl=e o:3 :Soluble sugar «ils s34, (slgime
Al e 39 ( TKW) Thousands of kernel Weight

* *

e R R el o WIS NYEF SUPIC EVL
, and ™ are significant at the probability level of five and one percent and non-significant, respectively.
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Table 6- Estimated genetic parameters for physicochemical characteristics of grain in the wild and

GAM

GA

R

FCV

cultivated barley genotypes

ECV

GCV

(=]

oy g o elee
122.38 10.35 2960 11.36 9.53 6.18 0.92 0.65 0.27 8.46 :'f’b)
Moisture
684.47 36.25 80.61 2643 11.64 23.73 1.96 0.38 1.58 5.30 ’;5:]’
S
187.78 12.83 4124 1441 11.05 9.26 0.97 0.57 0.40 6.83 G
Fat Crude
715.17 30.52 3165 38.03 3144 21.39 2.63 1.80 0.83 4.27 _PB’“‘*’S
Fiber Crude
o] gls
66854.31 125065.10 52.33 4897 33.81 35.42 8392.93 4001.31 4391.62 187.07 o® F‘““m
e
|..
1731.17 534.71 5434 1921 1298 14.16 35.21 16.08 19.13 30.89 ‘5”;’“‘
n
750.47 105.21 5248 18.94 13.06 13.72 7.05 3.35 3.70 14.02 “’”;”’
r
100.23 2.10 3.85 3441 33.74 6.75 0.52 0.50 0.02 2.10 Jotone o8
Soluble sugar
H|
223.89 23.30 79.25 10.83 4.93 9.64 1.27 0.26 1.01 10.41 m;i#
65.46 212 85.62  10.30 3.91 9.53 0.11 0.02 0.10 3.24 AJ‘C:V&\)/%:
o ol
37.63 0.85 89.61 9.27 2.99 8.77 0.04 0.00 0.04 2.25 ‘MGT
1160.04 428.32 89.83 12.69 4.05 12.02 21.94 2.23 19.71 36.92 m‘fl_’K’\:vU”

Syl ey POV (S5 Sl o GOV Jame Sl capd ECV 558 Guilyly 0 (Ses uilyly 105 e il s 05
eNiles (S5 Sty GAM (S35 28 G ogos (s pdy Silg fip e sisid
:FE?: environmental variance , :rg:: genetic variance, &.%: phenotypic variance, ECV: coefficient of environmental variation, GCV:

coefficient of genetic variation, PCV: coefficient of phenotypic variation, h%,: broad-sense heritability, GA: Genetic advance,
GAM: Mean Genetic advance.
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