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Figure 1. Phenotypic distribution of plant characteristics in barley double haploid lines derived from the
Clipper and Sahara3771 cultivars cross. M: population mean, S: Sahara3771 mean and CL: Clipper mean
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Table 1. Locus, distance from the left marker, chromosome, LOD, additive effect and percentage of phenotypic
variance determination of QTLs related to plant characteristics in barley double haploid lines population

:“ B
Sl 5 dsls 7 QL
. Coln Lol 58 ;
Cdeo oabme sl SOLLS €M) 023295 | op "M:i’g )
Trait Flanking markers Distance from Chromosome (/) g“f-g(;t
the left marker Additive %
o
_ . Wg181-wg564 1.82 5H 5.93 0.009 12
S o oy as chle
Phosphorus concentration Wg564-GBMB99 8.39 5H 3.11 0.007 8
at five-leaf stage Anion T1b-GBM138 0.14 6H 312 -0.006 6
T e 02 b i Sl ed808h-GBM1363 0.03 5H 520 0.05 14
e Bmag0022-GBM1483  2.37 5H 330 003 8
Phosphorus content of barley
seed at five-leaf stage Wg789b-wg222d 0.16 2H 5.44 0.002 11
_ o Cdo474b-scssr3381 1.07 2H 3.36 -0.002 6
L55"L-MN) d}f BLES C,.HP
Phosphorus concentration at Bmag0606-GBM5047 5.19 3H 3.25 0.001 6
maturity stage GBMS141-abg702 20.59 5H 389 0001 7
. Wg789b-wg222d 0.16 2H 11.72 0.04 23
o 53 g 4l Laud (gl ge
_ awbma27-wg180 2.43 2H 10.51 0.03 22
RS
Phosphorus content of Hv13GE-wg110 8.56 3H 3.39 0.02 6
barley seed at maturity stage  q,=o_HyGsL1 0.02 4H 544 002 9
GLQTL aen L oslimal ogllas la I Jlisl S 03 op Ul Cogllas la I S 5 sans OLES
L;LAQTL 4.315 esls )‘_):9 oH r})}n}; S uff Y o’ll'“'l"*:' éLAQTL )\ o;'f Ju)...:: oaleul u_}l.k/z
wwb)jﬂs;wwlélje“&bu;‘g)j J))ﬂ wa’ﬂo‘w‘)ldjyb M‘)bu.«.«;l;
S SLE el ) &S W cute ilpl S lls S L als G S,n QTL Olygs 4 andlas
Rl gl 4 sl JT sl s Clipper Wi Glaasl 5 5 wlg o LQTL cpl b atee s gla SOLES

S LAoK.ila-

Y.


http://dx.doi.org/10.29252/pgr.1.2.15
https://dorl.net/dor/20.1001.1.23831367.1393.1.2.2.9
https://pgr.lu.ac.ir/article-1-32-fa.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-25 ]

[ DOR: 20.1001.1.23831367.1393.1.2.2.9]

[ DOI: 10.29252/pgr.1.2.15

Yoosled /) d/ oalS KI5 sl ey

ISSR2/Sukkula-515 0.0
LTR6149-860 2.7
SLTR2/Nikita-360 3.3
S5LTR2/Nikita-430 7.9
GBM1158 12.2
GMSO003 16.5
Bmago813 20.6
GBM1172 24.2
Bmac0298 25.3
EBmac0615 27.2
GBM1232 28.6
abc309 29.7
abc468 29.9
HVHOTRI 30.1
Bmag0829 30.3
Bmag0350(b) 30.5
wg996 cmwg684b
wg222e cdo370 30.6
Bmag0720
EBmac0684 wg789b 30.9
Bmag0114 31.0
wg222d Bmac0093 31.4
cdo474a 31.9
awbma33 32.7
psri26 33.1
GBM1459 34.6
awbmal4 35.3
awbma27 36.6
Bmac0192(a) 39.1
wg180 41.0
Bmag0140 41.6
cdo366 42.9
Bmag0381 43.2
cdo588 43.6
cdo474b a44.7
Bmago378 45.8
scssr3381 48.7
Bmag0482(a) 54.3
MGB391 59.0
GBM1115 59.7
Vrsl 62.7
HvUXS3 66.3
Bmac0218(a) 68.0
Bmag0125 70.9
ksuF15 71.8
ksuF2 71.9
mwgg892 74.7
Ebmatc0039 - 77.3
SCSSr7759 79.4
scssrl0226 Ha2 80.1
si120 80.5
awbma21 80.8
GBM1328 81.5
cmwg694 83.1
GBM1214 84.2
psri08 85.6
bcd221a 86.1
GBM1208 86.5
GBM1440 88.4
GBM1309 94.9
ksuD22 97.1
5LTR2/Nikita-340 i 99.7
cdo665 101.4
wg516 107.2
bcd175 108.8
ISSR2/Sukkula-540 111.8
abcl57 115.8
bcd266 117.6
Bmac0134 118.6
abg312 121.1
awbma28 121.3
abcl53 abcl65 128.1
ksuF41 131.5
bcd292 137.5
cdo678a 140.4
cdo36 140.9
bcd410 142.5
awbmal7 145.4
wg645 147.0
bcd339 148.7
bgl23 149.9
GBM1421 157.2

)\J.\ob-fww @ﬂududywjbflﬁfQLw&‘f o.LJ&L.«:L&LglJAQTL ij)}ﬁjjsd&—\‘ Jg.&

Figure 2. Chromosomal location of the QTLs identified for plant characteristics in barley double haploid lines
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Figure 2 Continued
P.P1: Phosphorus concentration at five-leaf stage; Cont.P1: Phosphorus content of single seed stage at five-leaf;
P.P2: Phosphorus concentration at maturity stage; Cont.P2: Phosphorus content (plant*) at maturity stage
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Abstract

Phosphorus is one of the important macronutrients involved in various physiological and metabolic
pathways. It has also major role in development and transmission of energy. To map QTLs for the
traits associated with phosphorus accumulation at shoot stage in barley, 148 doubled haploid lines de-
rived from a cross between Sahara3771 and Clipper cultivars were evaluated in greenhouse condition.
Analysis of variance showed, that significant differences among the lines for all traits. Transgressive
segregation was observed for all traits. Linkage map of population consist of 246 SSR, EST-SSR
markers, 238 RFLP, 26 retrotransposone markers including IRAP, REMAP and a morphological
marker that coverd 1099.09 cM of barley genome and an average distance of 2.15 cM between two
adjacent markers. In total, 13 QTLs were identified for phosphorus concentration and content at five-
leaf and maturity stages. For phosphorus concentration and content at five leaf stages three and two
QTLs were found, respectively. Four QTLs were detected for phosphorus concentration at maturity
stage. Out of which three and one QTL showed positive and negative additive effects, respectively.
For phosphorus content of single plant at maturity stage, four QTLs explaining 60% of phenotypic
variance were mapped. Out of 13 QTLs identified for the trait, 10 QTLs had positive additive effects,
indicating the role of Clipper alleles in this loci in increasing the related traits value in offspring. In the
present study, one common QTL identified which could be due to genetic linkage or pleiotropic effect.
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