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Abstract

Keywords
In order to determine the heritability and genetic parameters of physiological traits related % Barley
to salinity stress in barley (Hordeum vulgare L.), a 7x7 half diallel cross was conducted at .
Islamic Azad University, Ardabil, during 2016-2017. The F; seeds along with their parents % Diallel
were grown in greenhouse under non-stress, 8 and 12 dS/m salinity stress levels. After % Heritability
exposure of plants to salinity, leaf chlorophyll content, chlorophyll fluorescence and & Physiological traits
stomatal conductance were measured. Narrow sense heritability of chlorophyll content o
ranged from 0.29 to 0.40. These values for chlorophyll fluorescence ranged from 0.16 to % Salinity stress

0.24 and for stomatal conductance ranged from 0.26 to 0.54. Broad sense heritability of
traits was high and ranged from 0.70 to 0.87. The degree of average dominance was higher
than one in all of traits, indicating the presence of over dominance in control of the traits.
Dominant alleles were favorable, in stomatal conductance however such relation was not
observed in leaf chlorophyll content and chlorophyll fluorescence.
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Table 1. List of barley cultivars used in diallel crosses

Parent Cultivar Tolerance Pedigree, Origin
1 Afzal tolerant Chahafzal
2 Nosrat tolerant Karoon/Kavir, Iran
3 Walfajr susceptible CI-108985, Egypt
4 Kavir susceptible Arivat, USA
5 Rihane03 tolerant Asd6//Avt/Aths
6 Sahra susceptible L. B. LRAN/ Una8271// Giorias “s” Com
7 Yusef suscetible Lignee527/chn-01//Gustoe/4/Rhn-08/3/DeirAlla
p 106//D171/strain 205
o 3550 Dlis (gl Sl — 2l 53 Je 05031 (6l W=V b 5ls a5 205 =Y J g
Table 2) Analysis of variance of Wr-Vr for additive-dominance model for evaluated traits
SOV af Stomatal Conductance L eaf chlorophyll content Chlorophyll Fluorescence
12 | 8 | 0 12 | 8 | o 12 | s | 0
Replication | 5 ' 175622ns 90431 ns  829462ns  396.2ns  555nms  10l4ns 543.7ns  1798ns  115.6ns
Row 6 221174** 19028 ns 259166 ns  469.5 ns 78.7 ns 126.3ns  457.7ns 181.9 ns 129 ns
Error
12 28237 23249 876572 329.1 40.07 195.1 494.7 235.7 50.8
Aoy ) jbc]e.gﬁﬂ:&m;&j;&s’#,:é%;g**‘*ms
i 3550 Dlbo 615V 65, Wr 050w 85 b 51 Cdle = (30 Sk 05057 -F s
Table 3. Analysis of additive -dominant model through regression of Wr on Vr for evaluated traits
Null
Stomatal conductance L eaf chlorophyll content Chlorophyll fluor escence hypothesis
12 | 8 | 0 12 | 8 | o 12 | 8 | 0
0.54 * 0.52ns 0.52 ns 0.362** 0.53 ns 0.59 ns 0.612 ns 0.85 ns 0.99 ns b=1 b
b=0
0.54%* 0.52 0.52* 0.362 0.53* 0.59 * 0.612 * 0.85 * 0.99 ** (wrivr)
Standard deviation
0.09 0.19 0.20 0.15 0.17 0.19 0.21 0.31 0.152

u\_a):\}bckd):)l:@mjéjl:@mﬁb%é;y**‘* ans
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Table 4. Analysis of the variance of diallel for evaluated traits using the Walters and Morton method

288.676ns 259.747ns 6.460ns 21.30ns 10.548ns 31.309ns 8.859ns 5.387ns 2 replication
1001.338* 2457.833* 53.376* 34.326%* 46.527%* 138.479%* 98.671%* 28.544% 6 A
1035.189** 2971.716%* 85.787%* 35.953%* 31.406%* 56.581%* 38.840%* 17.002ns 21 B
59.351%+ 10741.660%* 27.114ns 1.394ns 32.659ns 37.030ns 40.802ns 232.396%* 1 bl
1006%* 4397.433%* 51.276ns 4.956ns 17.714ns 112.143%* 104.426%* 16.643ns 6 b2
1117.402* 1805.698* 104.768%* 51.706%* 37.184%% 34.166ns 10.591ns 1.770% 14 b3
175.003 858.859 22.794 9.380 12.816 23.377 12.547 11.135 54 Error

...L;):\jbé&«):)‘:‘s’m})‘:wﬁb%;ﬂ\{** J ns



813.19**+8.02

1029.86**£19.31

703.13*%*+17.02

209.91%*£19.25

39.13*%*+11.43

0.86

58.33**+2.84

0.69**

0.52

-20.16

723.11**+15.41

5219.95*%*+37.10

3789.26**£32.69

1265.32*%*£36.97

2759.46**£21.96

2.69

0.18

1.97

0.26

0.83

286.29%*+5.45

-0.78 ns

0.52

-6606.61

ST O 5 s AT el S PTes (MW 5o Liawin 3550 Slds (S5 sl ulyly -0 J g

21.04**+£3.08

118.56**+7.43

92.58%*+6.54

12.95 ns £7.40

2.91 ns +4.40

2.37

0.20

1.30

0.36

0.84

7.59*%*+1.09

-0.22 ns

0.36

-5.84

14.5%*+2.03

42.72*%*+£4.9

37.55%*%+4 31

3.82 ns +4.88

-0.47 ns £2.90

0.40

0.87

2.53*%*+(0.72

0.27 ns

0.52

-1.62

20.7**+£2.3

54.9%*45.5

44.65*%*+4.86

18.61**+5.49

8.23**+3.26

1.63

0.20

1.76

0.29

0.80

4.21*%*+0.81

0.11 ns

0.59

-4.50

Table 5. Genetic parameters of evaluated traits in diallel cross under salt stress and non-stress conditions

51.72*%*+3.16

139.34**+7.61

96.94**+6.70

74.02%*+7.85

6.34 ns +4.50

1.64

0.17

2.54

0.24

0.81

7.79%*%+1.12

-0.20 ns

0.61

-14.22

36.13**+2.51

103.82%*+6.04

71.52%*%+5.32

60.26%*+6.02

13.96%*+3.57

1.69

0.17

2.94

0.16

0.84

4.18**+0.88

-0.25 ns

0.84

-16.76

20.14%*+£1.29

34.97**+£3.11

25.37*%*%+2.74

25.12%*%+3.10

42.46%*£1.84

1.32

0.18

2.79

0.19

0.70

3.71%%+0.46

-0.88 ns

0.99

-6.79

H1

H2

h2
Average
H2/4H1
KDI/IKR
Hn
Hb
E
rYr(wr+vr)
B

A
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Table 6. Analysis of variance of general and specific combining ability by Griffing’s method for evaluated traits

GCA
267.2ns 1244.06 ** 34.05 ns 23.05 ** 25.13 ** Il.lns  37.2%* 2489 ** 6
SCA
682.6 ** 796.5 ns 41.6 ** 10.5 ns 21.01 ** 394 ** 29.71 16.07 ns 21
Error
302.1 506.3 22.75 10.16 9.75 14.74 12.87 10.07 54
Baker’sratio
0.44 0.55 0.75 0.71 0.73 0.79 0.89 0.71

ﬁlﬁ)-\-): ol eslazul u.i.-\.“) P ;_.;JS' gL.:LS Q‘;l—v d)-&’-

Table 7. General combining ability estimates of parents used in the experiment

3.036 3.957 1.893 1.358 1.00 1.56 1.87 -0.136 Afzal

-4.765 -8.725 1.651 1.131 1.03 -0.708 0.208 -0.897 Nosrat
-0.873 -6.339 -1.246 -1.329 1.424 -0.461 0.73 1.39 Walfajr
-2.610 1.006 -1.251 -0.171 -1.151 1.587 -0.957 0.264 Kavir

3.111 4.892 -1.482 -1.32 -1.668 -0.093 -0.466 -0.704 Rihane
3.196 0.048 -1.275 -1.329 -0.951 0.172 -0.488 1.10 Sahra
-1.095 5.161 1.71 1.66 0.314 -2.06 -0.895 -1.02 Y usef
4.79 9.72 5.49 4.78 3.47 6.53 4.26 4.44
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