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Extended Abstract

Background: Barley (Hordeum vulgare L.) is an ancient and significant cereal crop, ranking
fourth in production after wheat, rice, and maize globally. Barley is recognized from other crops
due to characteristics such as resistance to various biotic stresses, broad adaptability, and short
growth duration. Genetic improvement is accelerated through the investigation of genetic
diversity in genetic materials across various environments. Since grain yield is a quantitative and
inherited trait, it is largely influenced by genotypic and environmental factors. Hence, indirect
selection using other agronomic traits may be useful in identifying superior genotypes. The
selection index of ideal genotypes (SIIG) can be used to better rank and compare different
genotypes, select the best genotypes, and determine distances between genotypes and their
clustering. With the increase in the number of traits or indices, it becomes difficult to select the
appropriate genotype. In the SIIG index, all indices or traits become one index, and it becomes
easier to rank and identify superior genotypes.

Methods: To evaluate the genetic diversity and early screening of superior barley genotypes, an
experiment was performed with 108 pure genotypes, along with four check genotypes
(Armaghan, Rehan 03, Furat 03, and V Morales) in an augmented design in the Darab Agricultural
and Natural Resources Research Station in the 2022-2023 cropping year. The SIIG index and
principal component analysis (PCA) were used to select the superior genotypes in terms of grain
yield and other measured traits. The genotypes tested were planted in three genotypes of 2.5 m
long and 15 cm apart. Seed density was determined as 300 seeds per square. The measured traits
included grain yield (GY), thousand-grain weight (TGW), grain filling rate (GFR), plant height
(PLH), number of days to heading (DHE), and number of days to physiological maturity (DMA).
ACBD software was used to estimate the variance components and the mean comparison test.
The SIIG index and PCA were computed with R software.

Results: The results of restricted maximum likelihood (REML) analysis showed that the lowest
heritability values belonged to TGW (60%) and DMA (66%), while the highest values were found
for PLH (96%) and GFR (91%). The grain yield varied between 1600 and 7833 kg ha™ across
investigated genotypes, indicating a significant difference and a high level of genetic diversity
among them. The highest grain yield was recorded for genotypes 83, 57, and 27 with values of

7833, 7300, and 7100 kg ha™', respectively. The highest and lowest TGW values were measured
for genotypes 17 (67.1 g) and 56 (36.2 g), respectively. As a result, two-row genotypes showed
the highest TGW; thus, the average TGW varied between 52.6 g in two-row genotypes and 45.8
g in six-row genotypes. The average GFR in two-row genotypes (120.7 kg ha™") was higher than

that in six-row barley (110.3 kg ha™"). Moreover, DHE ranged from 131 to 144 days. On the other
hand, the average of DMA was 139 days in two-row barley and 141 days in six-row barley. PCA
was used to group genotypes and investigate the relationship among the measured traits. The first
and second components justified 0.43 % and 29.7 % of the total phenotypic variation,
respectively. In the first PC, the SIIG index and GY and GFP traits had the largest contribution,
respectively. In the second PC, DMA, DHE, TGW, and PLH showed the largest contribution. As
aresult, GY and GFR showed a strong correlation with the SIIG index. Based on the PCA-based

@ @ Copyright ©2025 Zali et al. Published by Sari Agricultural Sciences and Natural Resources University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute

R ENTH -nd make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://doaj.org/toc/2676-4628
mailto:hzasli90@yahoo.com
https://orcid.org/0000-0001-9547-4978
https://creativecommons.org/licenses/by-nc/2.0/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61882/jcb.2024.1577
http://jcb.sanru.ac.ir/article-1-1577-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/jch.2024.1577 ]

Zali et al.
Journal of Crop Breeding VoL 17, ISSUE 2, 2025 . ... .uuiuitiiit ittt ettt ettt et e eaere et e e e aaneaaes 44

biplot, all investigated genotypes were divided into four groups. The first group consisted of the
superior genotypes (57, 83, 63, 66, 25, 68, 60, 61, 48, 27, 23, 1, 3, 34, 25, 12, and 20) with an
SIIG index greater than 0.6. The fourth group consisted of genotypes with an SIIG index less than
0.4.

Conclusion: The results of this study revealed a high level of genetic diversity among the
evaluated barley genotypes. The results show that the SIIG index is a suitable tool for the initial
screening of genotypes in the preliminary tests of performance comparison using different traits.
Based on the PCA results, the genotypes categorized in the first group (with SIIG values above
0.6) were identified as superior genotypes and can be used for additional tests. Moreover, a high
association was found between the results of the SIIG index and PCA in grouping the genetic
materials.
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Table 1. Pedigrees of two-row and six-row barley genotypes studied in the 2022-2023 cropping season
x

Sl

) 07 Loy s
Row Pedigree Genotype Genotypes
type s code no.
2 11MQ31/MP30 L2 1
2 11MQ71//UC1322/MP103MQ L3 2
2 29IBON20// COORS 393 / ND 22202-C L4 3
2 29IBON20//ORCA/ND 22202 L5 4
2 Bodrga/Nawair-01 L6 5
2 BUTTA12/MP179 L7 6
2 Cocktail/Alanda-01 L8 7
2 Frontier/RD2668 L9 8
2 HB120/DWR28 L11 9
2 HB120/Harmal L12 10
2 Mauritia/DWRUBS52 L13 11
2 MP103MQ/MP30 L14 12
2 MP103R/MP6 L15 13
2 MP30/UC1323 L16 14
2 MSEL / ND 22202 L17 15
2 P.STO/3/LBIRAN/UNAR0//LIGNEE640/4/BLLU/5/PETUNIA 1/6/BRS180/7/MSEL//LIMON/BICHY2000 L18 16
P.STO/3/LBIRAN/UNAS0//LIGNEE640/4/BLLU/5/PETUNIA1/6/CIRU/7/P.STO/3/LBIRAN/UNAS80//LIGNEE640/4/BLLU/5/P L19 17
2 ETUNIA1/6/ IBTA80/8/LIMON/BICHY2000//CANELA/3/MSEL
2 P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/LEGACY/7/MADRE SELVA L21 18
2 P.STO/3/LBIRAN/UNAR0//LIGNEE640/4/BLLU/5/PETUNIA 1/6/LEGACY/7/MERIT,B//CLE150/W89.11369/3/CANELA L22 19
2 ROLAND-BAR/RD2668 L23 20
2 SHYRI X LAUREL 5 (Both parents BYDV-RMV resistant) L24 21
SLLO/ROBUST//QUINA/3/CALI92/4/LEGACY/7/P.STO/3/LBIRAN/UNAS0//LIGNEE640/4/BLLU/5/PETUNIA1/6/M9846// 125 2»
2 CCXX14.ARZ3/PACO/3/PALTON
2 STANDER-BAR//CALI92/ROBUST/3/ESTANZUELA JACARANDA/LOGAN-BAR//CANELA L26 23
2 STANDER-BAR//CALI92/ROBUST/3/LOGAN-BAR/MSEL//AZAF L27 24
2 Tocada/DWRUB52 L28 25
2 Tocada/DWRUBS52 L29 26
2 Z068R05551 /CIMMYT 7862 (BUSCH AG CROSS) L31 27
2 ZARZA//ATAH92/GOB/3/JACARANDA//ENCINO/TOCTE L32 28
2 ZARZA//ATAH92/GOB/3/KASKADE/LEGACY L33 29
2 29IBON20/CB122 L34 30
2 Arta/3/Legia/Laurel'S//Aleli/4/Arar/H.spont.19-15//Hml/3/H.spont.41-1/Tadmor/5/Zanbakian/6/Arta/WI3167 L35 31
2 BEKA/PL 172 L36 32
2 Buttal2//11MQ51/MP20 L37 33
2 Cerise/Shyri//Aleli/3/Mpyt169-1Y/Laurel//Olmo/4/Canela/5/Harmal L38 34
2 DWR28/RD2668 L39 35
2 Frontier/RD2668 L41 36
2 Gobernadora/Nawair-1 L42 37
2 H.spont.41-1/NT 113//Hml/4/Weeah11//W12291/Bgs/3/ER/Apm//AC253 L43 38
2 Kny/K-273/5/W12291/Tadmor/4/ChiCm/An57//Albert/3/Alger/Ceres362-1-1 L44 39
2 Leb71/CBB37//Leb71/CBB29/3/Lignee527/Chn-01/6/W12291/4/7028/2759/3/69-82//Ds/Apro/5/Zanbaka/3/ER/Apm//Lignee131 L45 40
Moroc9-75/Hml/5/Roho/4/Zanbaka/3/ER/Apm//Lignee131/6/W12291/3/C103309/Attiki//Hja33/4/Gustoe/5/Arar/H.spont.19-15// L46 41
2 Hml/3/H.spont.41-1/Tadmor
2 Onslow/Tipper/5/Roho//Alger/Ceres362-1-1/3/Kantara/4/Tipper L47 42
2 San cristobal/ DWR28 L48 43
2 SHYRI X LAUREL 5 (Both parents BYDV-RMYV resistant) L49 44
2 Soffet no.9/SLB21-81/SLB22-74 L51 45
2 T-6669//Arda/Moroc9-75 L52 46
2 T-6669/7/Moroc9-75/ArabiAswad/6/C107117-9/DeirAllal06//Bda/3/Arar/5/11012-2/Impala//Birence/3/ArabiAbiad/4/5604/1025 L53 47
2 WI2198/Hml-02//INRA55-86-2/Rt1703/3/Hml/4/Weeah11//W12291/Bgs/3/ER/Apm//AC253 L54 48
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Row Pedigree Genotype Genotypes
type s code
2 WI229T/Nawair-1 33 49
6 22IBYT7/UC 1047 // UC 1108 L56 50
[ 22IBYT7// UC 1116 / UC 1047 L57 51
[ 22IBYT7// UC 1116 / YUMA L58 52
6 22IBYT7 // UC 1134 / UC 1047 L59 53
6 LEGACY/3/PETUNIA 1/CHEVRON-BAR//TOCTE/4/PENCO/CHEVRON-BAR/5/STANDER- L6l 54
BAR//CALI92/ROBUST/6/JACARANDA// ENCINO/TOCTE
6 P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/BRS180/7/CIRU/BLLU L62 55
6 P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/BRS180/7/MSEL//LIMON/BICHY 2000 L63 56
P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA1/6/BRS180/7/P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/
6 PETUNIAI1/6/ CIRU L64 7
6 P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA1/6/CIRU/7/P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/P L65 58
ETUNIA1/6/ IBTA80/8/ CABUYA )
[ P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/LEGACY/7/DONA JOSEFA L66 59
6 P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/LEGACY/7/MADRE SELVA L67 60
[ SLLO/ROBUST//QUINA/3/CALI92/4/LEGACY/5/MSEL//LIMON/BICHY2000 L68 61
6 UC 1116/ UC 1047 L69 62
6 UC 1116/ UC 1047 L71 63
6 UC 1134/ UC 1047 L72 64
6 UC1118//UCI1116 / YUMA L73 65
6 UC1134/UC1231 L74 66
6 UC933 / BELLA UNION L75 67
6 X // INDIAN BBARLEY/3*NK 1272 L76 68
6 ZACATECAS 4 (LEGACY/CHAMICO)/5/EXCEL-BAR/4/GLORIA-BAR/COME//LIGNEE640/3/S.P-B L77 69
6 ZARZA//ATAH92/GOB/7/GLORIA-BAR/COPAL/6/P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1 L78 70
6 ZARZA//ATAH92/GOB/7/GLORIA-BAR/COPAL/6/P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1 L79 71
6 ZARZA//ATAH92/GOB/7/P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1/6/P.STO/3/LBIRAN/UNAS0// L8l 7
LIGNEE640/4/BLLU/5/PETUNIA 1
6 Alanda//Lignee527/Arar/6/Multan/M23/4/HopRo/3/Md/AT//CM/5/24569/7/U.Sask. 1766/ Api//Cel/3/Weeah/4/Arar/5/Aths L82 73
6 Arig8/Imperial/M7/3/Rt013/4/Alanda-01/5/Lignee527/NK1272//JLB70-063/3/IPA99 L83 74
6 Aths/Lignee686/4/Avt/Attiki//Aths/3/Gizal21/Pue/6/Lignee527/Chn-01//Alanda/5/Arizona5908/Aths//Avt/Attiki/3/S.T.Barley/4/ L84 75
Aths/Lignee686
6 Avt/Attiki//M-Att-73-337-1/3/Aths/Lignee686/4/Kabaa/5/Alanda-01/3/Alanda//Lignee527/Arar L85 76
6 AwBlack/Aths//Arar/3/9Cr279-07/Roho/6/Alanda-01/5/C101021/4/CM67/U.Sask.1800//Pro/CM67/3/DL70/7/ ArabiAbiad/Arar// L86 77
H.spont.41-5/ Tadmor/3/Sara
6 de/4/SICB 105935/3/Hma-02//11012-2/CM67/5/Lignee527/NK1272/4/Avt/Attiki//Aths/3/Gizal21/Pue L87 78
6 H.spont.41-3/SLB34-40/7/Lignee527//Bahtim/DL71/3/Api/CM67//Mzq/5/Alanda-01/4/W12291/3/Api/CM67//L2966- L88 79
69/6/Lignee527/Chn-01// Arar/Rhn-03
6 Hma-02//11012-2/CM67/3/Alanda/5/Rhn-03//Lignee527/NK 1272/4/Lignee527/Chn-01/3/Alanda/6/Rhn-03/Eldorado/5/Rhn- L89 80
03//Lignee527/ NK1272/4/Lignee527/Chn-01/3/Alanda
6 Lignee527//Bahtim/DL71/3/Api/CM67//Mzq/5/Alanda-01/4/W12291/3/Api/CM67//L2966-69/6/Lignee527/Chn-01//Arar/Rhn- Lol 31
03/7/Rum/4/Rhn-03/3/Mr25-84/Att//Mari/Aths*3-02
6 Lignee527/Chn-01//Alanda/3/As57/Kc/6/Li onee527/Chn- L92 8
017/Alanda/5/Arizona5908/Aths//Avt/Attiki/3/S.T.Barley/4/Aths/Lignee686
6 Lignee527/NK1272//JLB70-063/3/IPA99/5/Arig8/Imperial//M7/3/Rt013/4/Alanda-01 L93 83
6 Lignee527/NK1272//JLB70-063/3/Rhn-03/6/Rhn-03/Eldorado/5/Rhn-03//Lignee527/NK 1272/4/Lignee527/Chn-01/3/Alanda L94 84
6 QB813-2/5/Aths/Lignee686/4/Rhn-03/3/Bc/Rhn/K: g/63 1294/7/Rhn-03/3/Mr25-84/Att//Mari/Aths*3- L95 85
02/6/Lignee527//Bahtim/DL71/3/Api/CM67//Mzq/5/Alanda-01/4/W12291/3/Api/CM67//L2966-69
6 Rhn-03/Eldorado/5/Rhn-03//Lignee527/NK1272/4/Lignee527/Chn-01/3/Alanda/6/Rhn-03/Eldorado/5/Rhn- L9 86
03//Lignee527/NK1272/4/ Lignee527/Chn-01/3/Alanda
6 Rihane-03/3/As46/Aths*2//Aths/Lignee686/6/Rhn-03/Eldorado/5/Rhn-03//Lignee527/NK1272/4/Lignee527/Chn-01/3/Alanda L97 87
6 Rum/4/Rhn-03/3/Mr25-84/Att//Mari/Aths*3-02/6/Arig8/Imperial//M7/3/Rt013/5/Aths/Lignee686/3/DeirAllal 06//Sv.Asa/Attiki/4/ L98 88
Cen/Bglo'S'
6 SLB21-81/SLB22-74//Soffet no.9 L99 89
6 Tadmor//Roho/Mazurka/3/Tadmor/5/Arig8/Imperial//M7/3/Rt013/4/Martin L101 90
6 Zanbaka/H.spont.41-2/4/Arar/H.spont.19-15//Hml/3/H.spont.41-1/Tadmor/5/Zanbakian/7/Lignee527//Bahtim/DL71/3/Api/CM67 L102 91
//Mzq/5/ Alanda-01/4/W12291/3/Api/CM67//1L2966-69/6/Lignee527/Chn-01//Arar/Rhn-03
6 10HBSN26 // MADERA / UC937 L103 92
6 1THB13 // UC 1134/ UC 1047 L104 93
6 1THB13//UC1134/1047 L105 94
6 Atahualpa/ICNB93-369 L106 95
6 BF891M-617//Aths/Lignee 686/4/Ssn/Badia//Arar/3/Gloria'S'/Copal'S' L107 96
6 Gizal30/4/Alanda-01//Gerbel/Harma/3/Gloria'S'/Celo'S'//Teran78 L108 97
6 ISHI / 11HBSN44 L109 98
6 NB1054/Aleli//Gairdnaer/3/DD-21/WI13257 L111 99
6 TAMALPAIS / 11HBSN44 L112 100
6 UC 1047/ 11HB44 L113 101
6 UC 1134 /UC 1047 L114 102
6 UCI1115/ 11THBSN44 L115 103
6 UC1134/11HB44 L116 104
6 WI3167/4/ALISO/CI3909-2//HB602/3/MOLA/SHYRI//ARUPO*2/JET/5/NB1054/Aleli//Gairdnaer L117 105
6 WI3167/6/ANCA/2469//TOJI/3/SHYRI/4/ATACO/5/ALELI/7/BKFMaguelone1604/3/Apro//Sv.02109/Mari/4/Gizal19/5/Shyri L118 106
6 WI3167/6/ANCA/2469//TOJI/3/SHYRI/4/ATACO/5/ALELI/7/Hml/Tadmor L119 107
6 WI3167/6/ANCA/2469//TOJI/3/SHYRI/4/ATACO/5/ALELI/7/Hml/Tadmor L120 108
6 Als Check Armaghan 109
6 Anlis Check Rihan 03 110
2 Aals Check Furat 03 111
6 Checkasls  V Morales 112
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Table 2. Estimated variance components for morphological traits using the Restricted Maximum Likelihood (REML)

method.
SIG S559l88 )90 law Morphological traits Statistics lao Lol
TGW GY GFP PLH DMA DHE
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0 0.75 0.75 0.73 0.98 0.90 0.92 Heritability Check anls gyl
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DHE: Number of days to heading; DMA: Number of days to maturity; PLH: Plant height; TGW: Thousand-grain weight; GFR: Grain filling rate; GY:

Grain yield
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Table 3. Mean comparisons of morphological traits and the SIIG index in two-row and six-row barley genotypes

boiss oo bowiys 5

S55998)90 wlasMorphological traits

SIIG
Genotype no. Genotype code GFP GY TGW___ DHE DMA PLH RT

1 L2 165 6600 492 99 111 139 2 0.697
2 L3 107 4267 56.3 100 107 140 2 0.452
3 L4 172 6533 50.3 100 118 138 2 0.695
4 L5 111 4333 58.0 99 128 138 2 0.442
5 L6 139 5433 427 99 117 138 2 0.547
6 L7 97 3300 489 108 108 142 2 0.342
7 L8 112 4833 477 98 95 141 2 0.493
8 L9 113 4767 483 101 65 143 2 0.533
9 L1l 117 4800  60.4 100 123 141 2 0.498
10 L12 104 3933 50.2 99 124 137 2 0.380
1 L13 126 4933 47.8 99 103 138 2 0.522
12 L14 135 5533 49.3 99 72 140 2 0.626
13 LIS 129 5300 439 100 80 141 2 0.571
14 L16 121 4367 492 102 115 138 2 0.458
15 L17 139 5567  48.0 99 110 139 2 0.583
16 L18 133 5067 55.6 99 105 137 2 0.568
17 L19 38 3433 67.1 98 111 137 2 0.397
18 L21 117 4667 49.8 101 108 141 2 0.480
19 L22 30 3200 55.5 100 113 140 2 0.317
20 L23 142 5267 52.8 100 99 137 2 0.604
21 L24 128 4867 52.9 97 110 135 2 0.528
22 L25 106 3933 58.7 101 105 138 2 0.440
23 L26 165 6100 55.8 101 104 138 2 0.708
24 L27 101 4133 44.1 101 114 142 2 0.381
25 L28 161 5800 56.8 98 126 134 2 0.643
26 L29 95 3600 56.1 97 125 135 2 0.358
27 L31 182 7100 458 104 115 143 2 0.717
28 L32 104 3967 56.4 99 104 137 2 0.432
29 L33 127 4833 56.8 99 105 137 2 0.542
30 L34 138 5400 51.8 101 125 140 2 0.557
31 L35 132 5533 51.5 100 122 142 2 0.555
32 L36 93 3533 50.6 100 114 138 2 0.344
33 L37 93 3700  60.5 101 138 141 2 0.360
34 L38 156 6400 522 99 125 140 2 0.653
35 L39 83 3467 57.0 99 122 141 2 0.331
36 L41 88 3267 46.1 105 114 142 2 0.299
37 L42 124 5067 52.4 100 124 141 2 0.507
38 L43 72 2800 52.3 102 122 141 2 0.250
39 L44 104 4067 58.1 104 125 143 2 0.411
40 L45 103 3800 59.0 96 121 133 2 0.405
41 L46 139 5267 54.0 101 133 139 2 0.545
42 L47 111 4567 50.0 102 108 143 2 0.459
43 148 123 4433 413 103 127 139 2 0.429
44 L49 132 4500 514 103 134 137 2 0.473
45 L51 115 4033 62.7 97 130 132 2 0.447
46 L52 109 4667 533 98 112 141 2 0.466
47 L53 38 3533 534 99 112 139 2 0.346
48 L54 174 6300 50.4 99 115 138 2 0.718
49 L55 119 4633 52.9 99 112 138 2 0.487
50 L56 111 4333 50.6 104 94 143 6 0.467
51 L57 117 4667  48.1 104 93 144 6 0.497
52 L58 112 4367 446 105 80 144 6 0.476
53 L59 116 4633 453 103 98 143 6 0.477
54 L61 118 4500  42.6 101 105 139 6 0.456
55 L62 133 5200 459 103 110 142 6 0.537
56 L63 113 4733 36.2 100 96 142 6 0.457
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57 Lo4 178 7300 451 100 95 141 6 0.754
58 L65 119 4533 46.7 100 102 138 6 0.477
59 L66 107 4167 409 104 100 143 6 0.411
60 L67 147 6033 387 97 97 138 6 0.613
61 L68 134 5633 442 99 87 141 6 0.595
62 L69 123 4933 434 102 80 142 6 0.532
63 L71 164 6400 463 105 113 144 6 0.666
64 L72 133 5200 472 104 101 143 6 0.554
65 L73 145 5800 492 104 86 144 6 0.647
66 L74 148 5900  52.8 104 103 144 6 0.648
67 L75 102 4400 472 100 113 143 6 0.411
68 L76 144 6067  46.0 99 105 141 6 0.624
69 L77 135 5267 426 101 104 140 6 0.546
70 L78 102 4500  43.1 94 90 138 6 0446
71 L79 94 3933 37.0 99 105 141 6 0353
72 L81 48 1967 402 99 116 140 6  0.149
73 182 104 4367  45.0 98 118 140 6 0401
74 L83 125 5267 572 100 127 142 6 0531
75 L84 98 4100  46.6 100 102 142 6 0399
76 L85 62 2600  47.9 99 113 141 6 0223
77 L86 116 5000 474 97 107 140 6 0495
78 L87 121 4733 462 99 118 138 6 0470
79 188 136 5433 46.8 97 117 137 6 0554
80 L89 83 3233 43.1 102 120 141 6 0267
81 LIl 100 3900 46.8 98 135 137 6 0344
82 L92 151 5300  61.0 98 135 133 6 0.588
83 L93 196 7833 509 100 133 140 6  0.730
84 L94 133 5467 458 100 113 141 6 0550
85 L95 138 5367  46.0 99 119 138 6  0.548
86 L96 73 3133 46.8 101 108 144 6 0275
87 L97 115 4700  43.0 101 100 142 6 0470
88 L98 136 5700  49.1 98 115 140 6 0579
89 L99 97 3967  49.7 99 128 140 6 0357
90 L101 46 1933 484 100 125 142 6 0.156
91 L102 54 2200 54.6 98 125 139 6 0208
92 L103 68 2600 424 105 125 143 6 0.181
93 L104 100 4000 393 100 109 140 6 0368
94 L105 61 2433 412 99 107 139 6 0208
95 L106 97 3600 448 100 109 137 6 0349
96 L107 85 3333 43.0 99 98 138 6 0323
97 L108 138 5367 43.8 102 133 141 6 0519
98 L109 98 4100 428 101 117 143 6 0364
99 L111 46 1600 493 96 145 131 6 0.135
100 L112 113 4867  40.1 101 115 144 6 0.446
101 L113 122 5233 41.0 101 118 144 6 0.488
102 L114 70 2867  42.0 103 106 144 6 0245
103 L115 119 4767 423 104 125 144 6 0444
104 L116 83 3567 414 100 119 143 6 0287
105 L117 101 3533 49.6 96 150 131 6 0321
106 L118 122 4400 515 96 114 132 6 0.474
107 L119 106 4033 5438 102 150 140 6 0375
108 L120 50 2033 46.2 102 116 143 6 0.170
109 Armaghan 117 4778 453 103 130 143 6 0442
110 Rihan 03 127 5078  49.0 102 128 142 6 0499
111 Furat 03 93 3811 488 98 95 139 2039
112 V Morales 134 5367 387 101 110 141 6 0.521
TS
¢ i:;)f Mean of two-row barley 120.7 4693 52,6 100.1 1134 139 2 0490
2209
gy  pwSSle
el “)&J N Mean of six-row barley 110.3 4424 458 1004 111.6 141 6 0.435
Adydy i
Mean genotypes 102.1 4610 475 1003 1129 1402 0.398
Mean check 105.7 4713 468 100.8 1165 1409 0.403
LSD for genotypes 22.25 1210 642 298 16.93 1.64 0.09
«lp LSD
LSD for checks 14.77 585 5.30 1.90 14.23 0.90 -
laaals

i3y 3lss RT sl 5,Sles :GY aily sy s oo <GFR <y jl5n 155 TGW (a5gy glisyl PLH ¢ Siuy b g, dlass :DMA talis j00b b 54, sl :DHE
DHE: Number of days to heading; DMA: Number of days to maturity; PLH: Plant height; TGW: Thousand-grain weight; GFR: Grain filling rate; GY:

Grain yield; RT: Row type
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