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Study on Genetic Diversity of some Barley (Hordeum vulgare L.) Cultivars Using SSR
Marker and Physiological Traits, Froctun and lon Leakage under Late Spring Cold
Stress
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Fructan lon leakage
0.003" 252.9451™ 3 Loy 25
Cold stress
0.000014" 116.97™ 8 Loy 25 50 1,85
Repeat in Cold stress
0.0003™ 390.11™ 19 G595
Genotype
0.0002™ 271.911" 57 Loy (5 X a5
Genotype x Cold stress
0.000072 71727 152 >
Error
3.27 13.99 (20,3) Slyenss g o
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Table 2: Mean comparison of 20 studied cultivars based on physiological traits in four temperature stress levels

(do,9) Sg &l Gidshn ) p,59,550) LS8 o
lon leakage (%) Fructan (ug.ml?) Character
-2°C 0°C +2°C +8°C -2°C 0°C +2°C +8°C ~
Cultivare
83.3 61.16 55.78 32.053 0.256 0.270 0.259 0.243 o
Bahman
. \“ . L?u
90.9 63.02 58.02 65.103 0.255 0.269 0.267 0.248 o)
Rihan03
illy
87.6 55.28 57.79 63.550 0.265 0.274 0.271 0.244 ’
Walfajr
>
73.0 72.34 71.12 39.087 0.274 0.271 0.270 0.255 :
Jolge
(JE
66.5 65.63 64.26 46.260 0.256 0.272 0.273 0.264
Sahra
oS
65.0 59.39 49.56 32.463 0.274 0.274 0.246 0.244
Goharan
84.7 66.43 63.49 51.500 0.245 0.264 0.274 0.234 5?_)5
Zarjow
70.2 63.92 46.75 80.707 0.253 0.259 0.264 0.240 e
Yousof
S
76.2 63.16 40.50 29.667 0.273 0.263 0.274 0.257 2
Zahak
83.2 62.92 52.47 71.153 0.247 0.251 0.260 0.246 S
Dasht
Yoz
77.1 60.44 49.74 51.957 0.264 0.262 0.276 0.255
Fajr30
72.4 48.18 60.86 30.837 0.264 0.270 0.264 0.250 s
Khatam
85.0 52.45 55.34 52.253 0.266 0.259 0.272 0.253 Nt
Jonob
79.7 58.27 50.70 47.740 0.263 0.266 0.255 0.246 e
Nosrat
76.2 66.73 60.92 54.513 0.242 0.247 0.258 0.257 S
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77.1 60.44 49.74 51.957 0.258 0.274 0.268 0.241 o)
Reyhan
81.8 55.24 46.15 41.233 0.250 0.239 0.260 0.251 ’J;
Kavir
73.7 61.64 27.42 53.000 0.264 0.244 0.263 0.253 %”“9
Nimrooz
76.7 70.85 59.63 63.387 0.239 0.263 0.266 0.238 el
Makouee
S
775 60.81 25.49 49.990 0.261 0.269 0.266 0.251 Nk
i
13.643 0.000096 LSDsos
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Fig 3: Specifications of microsatellite primers in this study

w92 Pyl (B g 30 (Sl 9 axdllao 1500 g 48 cmnends

°C) Jlsl sleo s 53
Annealing Tm (°C) Sequence primer
CGATGCTTTACTATGAGAGGT
> GGGTCTGAAGCCTGAAC Bmac0399
55 AATTAGCGAGAACAAAATCAC N
AGATAACGATGCACCACC g
CATTTTTGTTGGTGACGG
o4 ATAATGGCGGGAGAGACA Bmag0173
TTTCAGAAACGGAGTTTTG
o1 CCTCCACACAAAAAATCC Bmag0131
ACAAAAACACCGCAAAGAAGA
%8 GCTAGTACCTAGATGACCCCC Bmag0011
51 TTTTATTATTGCATCTAGGGC —
TATCAAGATCATGACGTCTCA 9
- CTATTTGTAATGTATGTATGTCC 50606
TCATTGGTCCAGATAATACAA 9
CCATCAAAGTCCGGCTAG
% GTCGGGCCTCATACTGAC Bmac0032
CGATTCCCCTTTTCCCAC
56 ATTCTCCGCCGTCCACTC HVM40
ACTAAGTCCTTTCACGAGGA
%6 GTGTGTAGTAGGTGGGTACTTG EBmac0806
GAACGTATAGCAGGAGCAA
58 CATCGTTCCCTTCATGAT EBmac0674
ATTCATCGATCTTGTATTAGTCC
55 ACATCATGTCGATCAAAGC Bmag0211
TCATGGAGACCGTTGTAGT
* CCACAAGCCTCTGTTCTC Bmag0341
56 CACGGTATAAATATCCACCC AFOAS004A

ATGGACTCTTCTCCCTGAA
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Table 3: Diversity parameters measured by SSR primers in the studies barley cultivars in this research

Foe Mooy opls paxls =l J s T ooguzma S 2959095 O Al
Number of Effective allele Shannon’s index Frequency of common allele Allelic size range(bp) PIC Chromosom loc. Marker
1.53 0.53 0.95 119-130 0.09 1H Bmag0399
1.62 0.56 0.50 121-180 0.49 2H Bmag0125
1.45 0.44 0.55 170-270 0.48 1H Bmac0032
1.34 0.40 0.40 121-177 0.45 6H Bmag0173
1.58 0.48 0.75 162-220 0.32 6H EBmMac0806
1.78 0.62 0.65 100-204 0.50 3H Bmag0131
1.68 0.56 0.75 140-165 0.40 4H HVM40
1.64 0.53 0.80 132-192 0.35 1H Bmag0211
1.19 0.28 0.25 140-205 0.35 7H Bmag0011
143 0.47 0.45 144-157 0.43 6H EBmac0674
1.66 0.58 0.55 180-220 0.50 2H Bmag0381
1.76 0.59 0.80 140-240 0.44 3H Bmag0606
1.54 0.49 0.61 - 0.40 - Mean
o, ki SaS ) Slao (ol ool dzgi Dl s do )0 5 (S350 58 Dlao b diwgn sl Sl 0 Jgux
Table 4: Linkage markers with physiological traits and the percentage of justified changes in these traits with the help of marker
Lo ke R%t (%) R? max L5 ls) Leo =
Related markers Temperature (°C) Character
Bmag0173, Bmag0339
Bmag0211, Bmag0606 o At 5LSg,8
94.5 20.8 0°C ©
Bmag0125, Bmag0032 Stress Fructan
HVM40, EBmac0674
EBmac0674, Bmag0125 54.3 343 +8°C J=s
Control ) -
SR
Bmag0173, Bmac0032 o lon leakage
Bmag0131, Bmag0011 19 321 +2°C o=
Stress
EBmac0674 23.6 23.6 -2°C
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Study on Genetic Diversity of some Barley (Hordeum vulgare L.) Cultivars Using SSR
Marker and Physiological Traits, Froctun and lon Leakage under Late Spring Cold
Stress

Shamsifar!, S., Mirfakhraei?”, S. R. and Haghpanah?, K.
Abstract

Plants are always exposed to a vast range of environmental stress including the late spring cold stress which affects their
growth and production. The purpose of this research was to investigate the effect of Late cold stress on the
physiological traits, associated with stress tolerance that consists of fructan and lon leakage in the reproductive stage.To
this end, an experiment was conductedin a controlled condition (greenhouse)with a combined analysis modelbased on a
completely randomized designinfour media (control temperature level of +8°C, +2°C, 0°C, and -2°C) for 20 cultivars of
barley and three replicationin the Faculty of Agriculture of Tarbiat Modarres University, Iran. The results of the
analysis of variance showed that cold stress levels, cultivar, and interaction of cultivar on cold were significant for all
the traits at 1% probability level. The results of comparing the mean and biplot analysis of physiological traits showed
that Gohran and Jelgeh are the most tolerant and Reyhan 03 and Makoei are the most sensitive cultivars to cold stress.
To study the genetic diversity in the molecular segment, 14 pairs of microsatellite primers were used and the average
polymorphism content was estimated as much as 0.40. The cultivars were grouped by the Jacard similarity coefficient
as well as cluster analysis method via the Complete linkage model, and 20 cultivars of barley were divided into 4
groups. The results of correlation analysis using stepwise regression analysis showed a high correlation (R?) for
EBmac0674 indicator with lon leakage trait (34.3) and Bmag0173 indicator with fructan trait (20/8).
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