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Table 1. Combined analysis for different trait of 72 barley haploid lines and their parents (Steptoe x Morex) in two locations and drought

stress
4y $5 5 %l Ol A g 058 okl PR Lo Ol ol 5o
3T 4l Js JEAPESY Il DS als 55 Lls
df. Germinative Germinative Hectoliter Seed Malt  Plumpness  Percent 1000 Dormancy Grain
. energy potential weight coat extract of kernel yield
S.0.V. Sk e weight protein  weight
Location o 1 2.44™ 14.27™ 236.18™ 0.014™ 33.61° 3.70™ 41.40° 92.33"™ 2.42™ 1251.58™
Replication in location (L) O s 1SS 2 114.56 77.35 60.40 0.005 1.29 3.84 0.91 75.32 1.82 47471.42
Genotype (G) s 73 39.01" 12.83" 24.69" < 0.002" 4.00" 0.45" 5397 15507 12,797 11045.26"
GxL Oax sys T3 18.84"™ 10.99™ 8.28"  0.001™ 037" 027 0.55" 417" 424" 1562.16™
Error ks 146 12.39 9.38 5.75 0.001 0.50 0.21 0.73 3.73 3.75 3094.31

ns: Not significant; ** and *: Significant at 1% and 5% probability levels, respectively.
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Table 2. Descriptive statistics, heritability and genetic variation for different traits of 72 barley haploid lines and their parents (Steptoe x
Morex) in two locations and drought stress

$! S8l Ojs ey O35 bl BRUEF RS 033 ok ol 3 Sas
Gl J ALY e e Lls e ls
Germinative Germinative Hectoliter Seed coat Malt Plumpness Percent 1000 Dormancy Grain
energy potential weight weight extract of protein kernel yield
Parameter ALY weight
Morex (P1) S e Al 91.00 96.00 65.68 0.10 81.08 0.66 10.31 43.13 4.00 455.83
Steptoe (P2) izl Wi 78.50 92.50 57.54 0.17 78.24 1.91 13.11 35.75 10.50 331.59
P1-P2 oy Codest) 12.50™ 350 8.14™ -0.08™ 2.84" -1.25" -2.80" 7.38" -6.50" 124.20"
Xp= (P1+P2)/2 s Sl 84.75 94.25 61.61 0.13 79.66 1.28 11.71 39.44 7.25 393.71
B.DH Y o e 92.50 98.00 66.06 0.21 82.18 1.96 13.05 43.20 11.00 507.95
W.Dh Y i 79.00 90.00 55.78 0.10 78.30 0.58 8.56 33.50 3.50 299.63
X.Dh ey Kb 85.69 94.55 61.30 0.15 80.79 1.22 10.24 39.67 6.53 404.99
Range O ok dials 13.50 8.00 10.29 0.10 3.88 1.39 4.49 9.70 7.50 208.31
SD 31kl ol il 4.25 327 3.13 0.03 1.15 0.51 1.36 2.54 2.46 73.17
X.DH-Xp ol Y e ke 0.94™ 0.30™ -0.31m™ 0.01% 113" -0.06™ -1.477 0.23™ -0.72" 11.30™
GGP=B.DH - Bp e (S b b 1.50™ 2.00 0.38™ 0.04" 1.09™ 0.05™ -0.06™ 0.08™ 0.50™ 52.11™
GGN= W.DH - Wp e (S5 b 0.50™ -2.50™ -1.77™ 0.01™ 0.06™ -0.08"™ -1.75™ -2.25° -0.50™  -31.90™
Gev (%) PP 2.59 0.72 3.38 11.02 1.13 15.62 10.26 4.16 22.70 11.75
Pev (%) T g 4.96 3.46 5.10 21.02 1.43 41.62 13.25 6.39 37.55 18.08
hN 2% o & Sy 0.50 0.64 0.69 0.51 0.87 045 0.86 0.71 0.67 0.71
Gg 5% S5 033k 3.79 3.56 5.76 14.31 2.20 18.10 17.17 9.25 34.50 15.49
HB**% e STl 3.53 3.15 5.41 11.24 2.16 12.13 15.34 8.13 23.82 13.56
Lsd Sla s Ml Jlu 4.23 3.73 2.73 0.03 0.82 0.55 1.00 2.25 2.29 64.86
CV.DH E55 et o 4.11 333 391 17.50 0.88 37.26 8.26 4.89 29.33 13.70

P1: Parent; P2: Parent; P1-P2: Difference between parents; Xp: Mean parents; B.DH: Best double haploids; W.DH: Worst of double haploids; X.DH; Mean of double haploids; V.R: Range of
variation; S.D: Standard deviation; X.DH-XP: Mean of double haploids minus mean of parents; GGp: Positive genetic gain; GGn: Negative genetic gain; Gev(%): Genetic coefficient of
variation; Pcv(%): Phenotypic coffenetic of variations; hK*%: Narrow sense heritability; GC5%: Percent of genetic gain; HB?%: Percent of broad sence hertitability; LSD: Least significant
difference; CV.DH: Coefficient of variations for double haploids.
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Table 3. Detected QTLs for different traits in 72 genotypes of cross between (Steptoe x Morex) in two locations in drought stress

i 33055 oslad QTL Jon sl Sl ald LOD A B R’b SR AxA plo 1
Traits Chromosome No. Flanking markers Position Additive R’Total AxA interaction
effect
s A 4H QPR4H ABG472-ABG319A 9950  4.87 0.71 24.1
Protei 7H QPR7H Prx1A-WG789A 19.60 401 0.88 17.1 412
otein (%)
Malt extracto it < his 3H QEX3H ABR320-ABC3078 1154 4.07 0.75 21.85
4H QEX4H ABG319A-iACO2 108 341 0.38 1955 414
e 2H QSC2H ABA005-bBE54C 185.7 3.01 0.008 11.2
A 3H QSC3H ABR320-ABC307B 116.4 4.18 -0.011 17.1
Seed coat 4H QSC4H ABG500B-WG114 118.5 2.55 -0.007 10.65
5H QSC5H Rrn2-Ubi2 492 2.52 0.013 9.69 486
3 sSa s 4H QHEC4Ha  WGI14-CMWG652B 122.4 3.01 0.91 13.1
i ) 4H QHEC4Hb  ABG366-ABG397 1333 255 0.81 10.3
Hectoliter weigh 5H QHECSH KSUAIB-BCD351E 97.9 2.52 077 11.4 34.8
IH QDORIH Cab2-Aga7 140.9 3.02 053 12.71
Sl 3H QDOR3H ABG319B-ABC172 196.2 2.95 0.66 12.21
Dormancy 4H QDOR4H CMWG652B-ABG054 124 3:42 048 13.35 1H*4H, AA=-0.35 LOD=1.02,R?=5.2
7H QDOR7H WG789A-CDO475 24.1 2.76 0.46 1189 607 4H*7H, AA=-0.38, LOD=1.2,R’=5.3
s im0 2H QW2H PRx2-BG123A 183.4 5.11 <1.38 22.11
g 3H QW3H ABR320-ABC307B 1154 2.52 0.61 9.75
1000 seed weight 4H QW4H CMWG652B-ABG054 124 2,52 0.55 971  4Ll1
IH QYSIH Cab2- Aga 7 140.9 351 6.33 9.25 1H*2H,AA=19.88, LOD=3.3, R®»=7.45
] 2H QYS2H ABG459- MWG520A 4730 339 251 8.78
o> Sles 3H QYS3H MWG571A- ABR320 114.1 4.66 34.64 11.52
Grain yield 4H QYS4H MWG635A- BCD265B 41 6.05 17.91 15.15 3H*6H,AA=-15.25,LOD=2.4, R*=5.81
6H QYS6H His3D- cMWG652A 24.6 5.96 14.92- 1452, 7978 4H*6H,AA=-18.86, LOD=3.3, R’b=7.28
U s e 2H QGP2H RbcS-BCD351F 272 3.38 071 1525
Germinati . 3H QGP3H ABG319B-ABC172 196.2 251 -0.62 1239 2774
erminative potentiol
3H QPlum3H ABR320-ABC307B 117.4 9.08 0.16 29.19
FERES 5H QPlumSH ksuA1B-BCD351E 97.9 4.12 0.11 14.12 5H*6H,AA=-.07 LOD=1.16, R’b=5.22
Plumpness 6H Qplum6H ABC170A-MWG798A 132 5.24 -0.06 18.25
7H Qplum7h YAtp57A-Amyz 94 443 -0.09 14.65  81.42
e IH QGEIH Cab2-Aga7 141.9 3.51 1.35 1521
St 3H QGE3H ABG319B-ABC172 199.2 735 -1.66 25.55 3H*7H,AA=1.03,LOD=2.63,R*=14.4

Germinative energy 7H QGE7H PSR129-PgK2B 127.4 4.35 0.54 18.3 73.46
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