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Table 1- Different genotypes of spring barley studied in the experiment

olold G 95

Number Genotype
1 Sahand
2 Abider
3 Ansar
4 Sararood-1
5 Nader
6 71482
7 71530
8 71530
9 71538
10 71557
11 71704
12 71938
13 72295
14 72406
15 72498
16 72546
17 72566
18 72566
19 72680
20 Tokak/Demir-2
21 AZE-Lerik-ICB-123363/GaraArpa ICB04-1512-0AP
22 CWB117-5-9-5//CWB117-77-9-7/ICB-104073/3/K-334 ICB01-1791-OAP-OMh-5Mh-OMh
23 Ste/Antares//YEAT762-2/'YEAB05-5/3/Slr//Alpha/Durra ICB01-1402-OAP-OMh-1Mh-OMh
24 Alpha/Gumhuriyet//Sonja
25 Dayton / Ranney
26 Yea/168
27 Denmark
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Table 2- Analysis of variance of measured traits for studied spring barley genotypes

Sl po (uileo
MS
I e ‘) R Jsb Sl e &b &b W)
ource 0 ) - . . . - . . .
Variation df °; G)S:lm 4‘1"“"“ M} ~ d)’ Mlmsbé 4‘"“'?,‘5“9 Xl
Diameter Internode Spike Flag leaf PO Shooting Tillering Plant
at the node length length  length length o date date height
I - Flag leaf
ocation :
width
"’S) 3 0.095™ 0.47™ 1.44" 452 5.71™ 4.009™ 28.18™ 0.46™ 15.35™
Replication
N 27 0.193" 311" 307** 619" 1561  5199”  14.88” 697"  57.63"
Genotype
Uas-
78 0.087 152 0.98 5.83 2.407 9.304 2.72 23.415
Error
R - 15.23 15.94 14.82 13.53 10.29 10.89 7.94 5.83 12.80
CV (%)

=3
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*, **: Probability level of significantly in 0.05 and 0.01 respectively; "™ non-significant
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Table 2 (continued)
Ol po rSSleo
MS
el Lle o5y oelegw ologm osdes g >y aleye &b 20 ykd
Bk B A SRV Js Gy STl Sy, b ges aolS Jxo
Sourceof 3l parvest 1000 Total Biomass ; Awn  Milk  Dough  Flowering il
Variat - - . &y . o5k
ariation df index grains  biomass  per plant : weight  stage stage date .
weight Grain Diameter
yield at the
per internode
plant location
SN N
Replicatio 3 0.066™ 3295 91217  553®  0070° 0005" 884 129" 15.31" 0.132"
n
e 27 00417 88337  221250° 14397 03167 00057 2077 446" 8.69" 0.151"
Genotype
Uas
£ 78 0.015 41.35 91417.9 5.97 0.188 0.0022 11.22 2.62 5.47 0.071
rror
oy
Ol s - 40.19 16.94 33.22 33.35 22.03 33.12 457 2.07 12.63
CV (%)

* ok

Sl sire o™ o 0wy 9SGl o b cee eSS4 g "

,: Probability level of significantly in 0.05 and 0.01 respectively; ™ non-significant
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Table 2 (continued)

%

Slay o (12Sileo
MS
TPV - S ol ol ol
Gk o aslee &6 wbolaw - - oy s Al olas
Source of  gol3] ] " i T (<3 o)) ) 40 axls a3l
Variation df ails Js J el B S i yls Al jogls Ay ‘ .
Total adg>  Number . L Leaf Number : )97
: - Maturity ~ Germination ; Floret  Fertile
grain Earin of grains number in of grain
! 9 date date i number  shoot
yield date  Per plant spike per spike  NUME
emergence in spike  number
)I‘SJ 3 1830.9™ 2.81™ 127.63™ 3.21™ 0.453™ 64.07™ 2.37™ 1.37™ 0.601™
Replication
NG 27 1568816° 5607  279.32" 2248 165" 45.60" 7.75™ 912"  5506™
Genotype
Uas
78 3538.2 2.87 133.06 11.57 2.53 26.49 4.00 5.27 1.101
Error
ol s - 25.29 2.67 22.54 3.50 11.22 28.41 12.26 12.41 23.18
CV (%)

Do ™ o) gy 9 S v 3 o i 4Ty
*, ™ Probability level of significantly in 0.05 and 0.01 respectively; ™ non-significant

=3



Y.y

o|)&»A3@» o

89 43X 1 X4 10°¢ ov'e v 681 vL1 o 8CC Ly L9070 90 Pyt 98T 8¢¢ as1
00’1 00TE 0S¥ 00°ST 0$'TT sTo1 Tre 99 00T 00'8L 009L 0800 w0'T 6SY 8THS 8SY LT
sTTe sTLT 0$9¢ cTel 00'¥2 056 (487 STL L8] SN SL'8Y 7800 (431 Y 0gee LoY 9
00°LE 00'8T STo¢ 00°€T 0$'TT ST 99 0s'L 00T STLL SLEL STro €0'T £0°¢ 1'629 sT¢S sT
IS4 00°LT 00°8¢ 0S°€l 00°¢€T 00°€T 056 05’8 00T 00°LL SLTL o L1'T 9¢°L 9cr6 SO'L T
SLSE 00'6T 0S°LE cTel 00'¥T Tyl 009 STL 00T ST8L STEL 0S1°0 0T 80°L 1'¢88 €L €T
SLSE 00'LT 00°SE 0S¢l PTSTTT L3T1 SL9 00°L LT 00°LL SLTL SEr0 e Se's 1'699 65°S [4
00’1 SL9T SL9¢ S SLIT et 05’9 UL 00T 00°LL 00°TL Sz40) 86’1 L €206 oF'L 1
00°LE ST'8T STor cLel SLST 0seI 00°L SLL e ST6L SLEL LOT°0 €0'C £8'8 L'POTT 806 0z
00°sE SL'8T 05°LE sTel 0008 Tret el LYL 00T 08°8L SLYL 910 T LES TLYo1 we 61
00°LE 00'6T STLE sTel 0S°LT 0S¥l SL9 SLL 00T 00°8L SLEL 910 10T LI'L 6'968 Wi 8l
00'9¢ STLT 0sor sTel 00°€T 00TI 059 rL L8'1 STIL 00°€L SEro 68'1 789 1'ess 90°L Ll
00°LE 00LT 059¢ 08Tl SLTT LEET 05’9 TL Tre 00°6L 00°0L SLT'O 99'1 81°L 8°L68 L 91
0S'6€ sToe SL'8E SLTI SLTT sLTT L9 0¢'8 00T 00'6L SLYL oro 20T €0°L F6L8 9TL ST
00'8¢ STLT sTor 0§l SL'ET 00°¢T w99 0s’L L8 STLL 00° 1L LETO 9¢1 65°¢ 00gL TeTT 1t
SL9E 0S'LT 00°LE SLEl 0S'¥T L8T1 STL 009 00T 00'8L 0S°€EL Sero €T L09 1'6SL €9 €l
00'9¢€ 0$'8T SLLE <6 STST 0S°€T 99 05’6 00T 0S'8L 00%L 0LT0 ¥I'e €6°L TL98 LTL Tl
os'er 00'6C 00°LE sl SLST 0§l §T9 L8 e STBL 0099 LITO @l 9L'8 £5601 9701 1L
00Ty 08T 0€9¢€ 00°TI SL'ET 001 (AW’ 056 e ST8L STHL 091°0 LL'T 96°L 9°C66 [t or
sTTE STLT 00°LE 00°¢l 05'+T [yx28 STL SL'8 00T 0S'LL 0S°EL [VANY] 90T TEL £916 95’8 6

gog SL'8T SL9E SLel 0§°ST 09T STL 008 Tre 0S'9L STTL 0S1°0 6¢'T LL'8 TTTl 1001 8
[ SL'LT 0$9¢€ cTTl 00°€T SLoT 0s'L 0¢'8 IfT 00'8L STHL LET'O LLT 18°6 €92T1 €001 L
00ty ST6T 05°6¢ 0s°el 00°€T LEET cl'L L8'8 SLT 00°6L SL¥L 610 £l LY'L V86 9€'8 9
STIY 00'1E 00Tk 0s'el §TTT 0011 05’9 WL 0s'1 0008 009L $60°0 'l e 8'8¢9 8¥9'6 S
SL'8E 00'6T 00°LE 00°TI 0§'TT 00°¢l 009 LEL TT 00'8L 00%L Sero IS 68°S £9¢eL <08 4
STYE STLT 009¢ 0s°el SLET 9Tl 0s'L 009 T 00°LL 00°€L LZ1°0 (44 6TEl €1991 6£°8 €
sTte SL'6T 00'8¢ 0S¥l 00°¢T it SL'S LEY 00T ST8L 00°¢L 600 L6'T 6L £066 T8 4
00°6€ 0S'LT 00°LE 0091 000C 00T 00°¢ 0s'L e 00708 00°LL L0l o'l LL'S 8'8€6 Is8 I
) WP ) () ® (@) yuerd & ®
- ep aep MME — uonedo| adeys ade)s — 4ad ppid Juegd aod Som

: SupsomL Fupooys 11 (wd) w3uap (o) yBudp (W) WBWIN  yoonamge gSnoq AN i ueas) ssgwolq yurd .
jueld uny oMy ssemorg adspouany
e e P Jeap Sepq audg apoutdyuy 1ajower N ot e Te10], [Eo), .

Fro e ArEprs TN Py aiPent o T EOS ke

3 ARy gfR e 3 P ot eye ol e o e e o
okl Golaked) . 60 5

sadAyouab Asjaeq ul syrea paIpnis Jo Uesi -€ a|qel

el p- oA o obCe omper of (6

s

el

N <k



258188590 9 (S Sglgid Ol (B Bl 1 o)l 92 socaiei) (S g9 b))

Y.y

s06 €LT°0 LLY'T £€Te 18T YL ¥TT 8LV £T91 8¢'C £L°E8 TS ast
96'8¢ 71890 SLy 0081 sULl SLET SLY 00°101 00cE 0019 69°€5T 00°61 Lz
81Tt 9T8E0 SL'E SL'9T 05°¢T STY1 SLTI 006 STLT SLT9 £9°061 SLLT 9T
[4 3% 182F°0 sL'e SLLT ST91 00°1T 08°S1 05°S6 00°8T 0019 90'¥ST 0S°61 ST
209¢ PLYTO ST¢ STLT 00°¢T T8I SLFT 0596 00°LT 09 8EPET 00T ¥T
LOEE £86T°0 STy sT6l1 §T91 00°€T SLEL 00001 006T SLSY 00°1¥T 00°81 £€C
SOvr 15970 0s'e SLLL 0SSl 0081 0s°CTL 05°S6 00°LT SL19 18'TET STLL T
019t 86LT0 SLY SLLL STl ST8I a4l SL'86 SL9T 0s€9 0S'LvT SLLT |14
60'0F SLSTO 0s°¢ SL0T STLL 0S'L1 SL¥1 00°86 ST'8T 0S¥9 90'¥ST SL'0T 0T
1T1¢ €IIT0 058 0061 0S°LT 0S¥l 0S¥l 05°S6 SL'8T 059 SL'ETT STIT 6l
66'8¢ Z10€°0 STy ST0T STLI 0s91 00°%1 GT'S6 006T 00°59 ST'IST ST81 81
97Tt 0T6T°0 SL'E ST61 0691 0%l 0071 05°T6 STLT STT9 00°50T 0S°LT Ll
1$°Tr 4 (1 0] SL'E 0091 0091 STel 00Tl STL6 00°LT $TT9 €1'80C 00°LT 91
8T'¢ 0L6£°0 0s°¢ 05€¢ 00°LT SLST 0091 €T001 §T0E 0059 18°LST 0s°0T ST
a80r €SIe0 §Te scol §Tol 00°€T sel SLS6 STLT 009 TESHT SLLT 1!
0S'vr 9TTTO 0s°€ SLLT STel STLI 0S¢l SL'S6 0$°LT SL'E9 00691 STLI £l
L8OF L¥PE0 00 SL8I §T91 0S'LT 0S¥l SL'86 0€'8C SLY9 61'L9T 0591 Tl
80°TF PEYTO SL9 T8I SL8L STET 0s°el SL96 006T SLY9 £1'8CC 0061 I
S8'LY SO0ETO 9Ly 081 0091 0S°€T 0S°El 00°S6 05°8T 05°€9 ST'ICT 0S°LT 18
89°¢¢ 9T8T0 STy ST81 ST81 sT0T 00°%1 SL'T6 STLT SL'E9 0S°LST SL'LT 6
oy €SYT0 sy 000C SLLT SLTT STyl ST'86 SL'8T 0519 88'66T 00°81 8
6F'1F 110T°0 05y 0561 0S+1 00°5T 0S¥l SL'96 SLLT ST'E9 88'1CC 0061 L
roe §S61°0 STY 0SLT STFT §TTC STl 05°66 STt 9 88161 00°0C 9
L9°Tt LSLED 00°¢ STLL STPT 70T 0SSl 00701 00°T¢ 009 00'0¥C croc S
08¢t 651¥°0 00 SLLT STPT sTol 0s¥1 00°L6 0062 009 ST90E SL81 14
856t 818T0 SLY 0S'LT 08¢l ST8I 0%l STLo 00°LT 0019 08'20¢ SLLT €
£€°9¢ 800¢€°0 00 sT6l 00°LT ST8I 0561 0096 €T6T €299 88°9vT ol T
494 LESTO 00°'s 00°ST 08¢l 00°81 0S'tl 0096 00'LT 00°S9 ST181 SLLL !
(3) ;y3m aqids aids duadtowd yuepd pPIIA
(2/4) Xapur Jaquinu Jep
sureas o001 N Joous g ul PquInu 1ad supeas aids opup 1od sumeis P— yuepd
o g ) 1014 Joadquny  upaoqunujuyy  OVEP UOHRUILLISY e— Jo Jaquny ) ®oL P BULBMOLY adijouasy
woae T e e o RSP we T wy R e
net Femer peejesTEY gevje o of peeje ool gevje o of AR e Trste s

(panunuod) € ajqel

jojow <ré )



RULC R

vof

sl cwas (+120) ol diu o amdo s slass o (+/20)
Gpdcdilyy o uby o (Valizadeh Kamran, 2003)
Lorye Slao (0 6550 L Ol i b (i3S 0, Shos
b o T ails o Slas a5l 5o Wiy e 5,Slas &
6l s 5o ails 3, Shas (gl puiians S5l g o1 13 e
ly cnl b 0 aalss slasel o808 (S8 JLs 0
| Soeal Pl L S0l
g aals o, Shoe Ly gUL Ko an 45 0 i3S 6 yas
Lo s o5lil Geizee wi il 0,55 1 QUL s pdy il

(Silvaetal., 2016) 5,.5 & 90 S aujp b g col,

Slho (o908 (5 &S]
Slie 5 p3dlyy ol 4 caslie (ol oy, Sl
(+/aY) ails Js s Slee (Larsson et al., 2021) o ls S
s IPA) ol ali s Jsb (/A 4,k a8l Slows
SISy L CIPY) oz Sp dsb o (1PY) cils
argi b (F Jooz) aiog o )s5 5 Slao plus &y Cos (5 5UL
o a5l Ul L 5 sl oo 50 (51 UL s s idls o
@ clio ol 5l SIS b s slad—s 3 Gl s o
2 0y oste 4l oSles sl el e pé 03 jslate
SpdSdly i s> slanld (S5 g5 59, slasdlhas
bl i, ails slaws ((+AA) ol alias b (sl UL

2 9390 03l 82 ST} 5O (o) 990 Olio (§ iyl g g iliso Gl il g 359 2 —F Jgu

Table 4- Estimation of different variances and heritability of studied traits in spring barley genotypes
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Figure 1- Path diagram of traits affecting total grain yield in spring barley genotypes
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Table 5- Results of principal components analysis for 27 barley genotypes
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Figure 2- Dendrogram of cluster analysis of barley genotypes based on the mean of the evaluated traits using Ward’s algorithm and

Euclidean distance measure

sloasly ;5 Wl go po—w i wllS Slacadsis oSl
300 A 4zl b iz e 09, )1 4 dils o Slee (gl (gol5ige
3l ao s OV/AA Legorma Jol Lol ailse aw o Lol slaailse 4
g ails o Sloc adlfo ¢ Jgl adlso a5 0o S amgi | Ola o g4
adle ol 5l o 6 0580 (08, adlge) 55y oloss ago adlge

0,5 eolisl oles 9> slacudssy sl (S w0 lgi e

I 55 d
plos Blodd 5l oo 2 9550 o)l 92 Slogeis) Gm SLLS
Gl 425 09 Jlodme (2S5l e i o
2 ) gl ol glr oS A ol o)l o> slacds

SllS S WY OF LYY LYY YO P lacasss «Jsl pwlls

@arg b w8 I8 eew 1 wlS o lacasel) 4k g pgo



T4 239099590 9 (S Slend Wlho (B Bl 1oyl 92 sbocaiel) (S 95 b))

References

Assefa, K., Cannarozzi, G., Girma, D., Kamies, R., Chanyalew, S., Plaza-Withrich, S. and Tadele, Z. 2015.
Genetic diversity in tef [Eragrostis tef (Zucc.) Trotter]. Frontiers in Plant Science, 6: 177.

Babaei Zarch, M.J., Fotokian, M.H. and Mahmoodi, S. 2014. Evaluation of genetic diversity of wheat (Triticum
aestivum L.) genotypes for morphological traits using multivarite analysis methods. Journal of Crop Breeding,
6(14): 1-14. (In Persian).

Baraty, M., Amiri, R., Ebrahimi, M., Naghavi, M.R. and Nikkhah, H.M. 2014. Study of genetic diversity in
some agronomic traits of barley using recombinant inbred lines. Applied Field Crop Research, 102: 61-70. (In
Persian).

Budakli, E. and Celik, N. 2012. Correlation and path coefficient analyses of grain yield and yield components in
two-rowed of barley (Hordeum vulgare) varieties. Notulae Scientia Biologicae, 4(2): 128-131.

Daghaghelh, R., Sabouri, H., Hosseini Moghaddm, H., Jorjani, E. and Fallahi, H.A. 2018. Mapping genes
controlling morphological traits in F3 families caused by becherxkavir cross in barley. Modares Journal of
Biotechnology, 9(3): 473-482. (In Persian).

Dido, A.A., Krishna, M.S.R., Assefa, E., Degefu, D.T., Singh, B.J.K. and Tesfaye, K. 2022. Genetic diversity,
population structure and relationship of Ethiopian barley (Hordeum vulgare L.) landraces as revealed by SSR
markers. Journal of Genetics, 101: 1-20.

Drikvand, R., Samiei, K. and Hossinpoor, T. 2011. Path coefficient analysis in hull-less barley under rainfed
condition. Australian Journal of Basic and Applied Sciences, 5: 277-279.

Ebadi, A., Sahed, K. and Sanjari A.H. 2017. The effect of irrigation cut on dry matter remobilization and some
of agronomy traits on spring barley. Electronic Journal of Crop Production, 4(4): 19-37. (In Persian).

Farahani, Y. and Arzani A. 2008. Investigation of genetic diversity of durum wheat genotypes using multivariate
analysis. Electronic Journal of Crop Production, 1: 51-64. (In Persian).

Ferreira, J.R., Pereira, J.F., Turchetto, C., Minella, E., Consoli, L. and Delatorre, C.A. 2016. Assessment of
genetic diversity in Brazilian barley using SSR markers. Genetics and Molecular Biology, 39(1): 86-96.

Garcia Del Moral, L.F., Ramos, J.M., Garcia Del Moral, M.B. and Jimenez-Tajeda, M.P. 1991. Ontogenetic
approach to grain production analysis. Crop Science, 31: 1179-1185.

Garcia Del Moral, L.F., Ramos, J.M. and Recalde, L. 1985. Relationships between vegetative growth, grain
yield and grain protein content in six barley cultivars. Canadian Journal of Plant Science, 65: 523-532.

Gozukirmizi, N. and Karlik, E. 2017. Barley (Hordeum vulgare L.) improvement past, present and future. in:
Kanauchi, M. (ed.), Brewing Technology, IntechOpen.

Hadado, T., Rau, D., Bitocchi, E. and Papa, R. 2009. Genetic diversity of barley (Hordeum vulgare L.)
landraces from the central highlands of Ethiopia: comparison between the Belg and Meher growing seasons
using morphological traits. Genetic Resources and Crop Evolution, 56: 1131-1148.

Hailu, F., Merker, A., Belay, G. and Johansson, E. 2006. Multivariate analysis of diversity of tetraploid wheat
germplasm from Ethiopia. Genetic Resources and Crop Evolution, 53(6): 1089-1098.

Hamza, S., Hamida, W.B., Rebai, A. and Harrabi, M. 2004. SSR-based genetic diversity assessment among
Tunisian winter barley and relationship with morphological traits. Euphytica, 135: 107-118.

Heidari Sharifabad, H. 2000. Plant and Drought. Publications of the Research Institute of Forest and Rangelands.
(In Persian).

Jalata, Z., Ayana, A. and Zeleke, H. 2010. Variability, heritability, and genetic advance for some yield and yield
related traits in Ethiopian barley (Hordeum vulgare L.) landraces and crosses. International Journal of Plant
Breeding and Genetics, 5: 44-52.

Larsson, M.N.A., Leino, M.W. and Hagenblad, J. 2021. Genetic diversity in 19th century barley (Hordeum
vulgare) reflects differing agricultural practices and seed trade in Jamtland, Sweden. Diversity, 13: 315.



OhSed 5 (o ydo .

Li, Z., Lhundrup, N., Guo, G., Dol, K., Chen, P., Gao, L., Chemi, W., Zhang, J., Wang, J., Nyema, T., Dawa,
D. and Li, H. 2020. Characterization of genetic diversity and genome-wide association mapping of three
agronomic traits in gingke barley (Hordeum vulgare L.) in the Qinghai-Tibet plateau. Frontiers in Genetics,
11: 1-15.

Memon, S., Yang, S., Liu, X., He, X., Memon, S., Khaskheli, M.I. and Feng, Z. 2021. Assessment of genetic
diversity in chinese hulless barley accessions for qualitative traits. Bioscience Journal, 37: 37-46.

Mohammadi, S.A. and Prasanna, B.M. 2003. Analysis of genetic diversity in crop plants salient statistical tools
and considerations. Crop Science, 43(4): 1235-1248.

Pearce, S.R., Knox, M., Ellis, T.H.N., Flavell, A.J. and Kumar, A. 2000. Pea Tyl-copia group retrotransposons:
transpositional activity and use as markers to study genetic diversity in Pisum. Molecular and General
Genetics, 263(6): 898-907.

Pecetti, L. and Annicchiarico, P. 1988. Agronomic value and plant type of Italian durum wheat cultivars from
different eras of breeding. Euphytica, 99: 9-15.

Puri, Y.P., Qualset, C.D. and Wiliams, A.W. 1982. Evaluation of yield components as selection criteria in barley
breeding. Crop Science, 22: 427-431.

Rezaei, S., Khodarahmi, M. and Mostafavi, Kh. 2012. Study of traits in different barley types using factor
analysis under terminal drought stress and without stress conditions. Journal of Agronomy and Plant Breeding,
8(3): 149-160. (In Persian).

Sadegh Qol Moghadam, R., Khoda Rahmi, M. and Ahmadi, G. 2011. Investigation of genetic diversity and
factor analysis for grain yield and other morphological traits of bread wheat under drought stress. Journal of
Agronomy and Plant Breeding, 7(1): 133-147. (In Persian).

Saeidi, M. 2003. Multivariate statistical analysis of yield and yield component in barley. M.Sc. Thesis, Agriculture
College, University of Zabol. (In Persian).

Silva, T.N., Moro, G.V., Moro, F.V., Santos, D.M.M.D. and Buzinaro, R. 2016. Correlation and path analysis
of agronomic and morphological traits in maize. Journal of Revista Ciéncia Agrondmica, 47: 351-357.

Tadesse, W. and Bekele, E. 2001. Factor analysis of components of yield in grasspea (Lathyrus sativus
L.). Lathyrus Lathyrism Newsletter, 2: 91-93.

Tewari, S.N. 1981. Path-coefficient analysis for grain yield and its components in a collection of barley
germplasm. Proceeding of the Third International Barley Genetic Symposium. July 22-29, Edinburgh,
Scotland, pp. 689-701.

Valizadeh Kamran, R. 2003. Investigation of genetic diversity in 49 different lines of naked barley. Master Thesis
in Plant Breeding, Faculty of Agriculture, University of Tabriz. (In Persian).

Zaheer, A., Ajmal, S.U., Munir, M., Zubair, M. and Masood, M.S. 2008. Genetic diversity for morphogenetic
traits in barley germplasm. Pakistan Journal of Botany, 40: 1217-1224.

Zakova, M. and Benkova, M. 2004. Genetic diversity of genetic resources of winter barley maintained in the
genebank in Slovakia. Journal of Genetic and plant Breeding, 40: 118-126.

Zeng, X.Q. 2015. Genetic variability in agronomic traits of a germplasm collection of hulless barley. Genetic
Molecular Research, 14: 18356-18369.



Journal of Crop Science Research in Arid Regions/ Volume 4, Issue 1, Spring and Summer 2022, P. 197-212

Evaluation of genetic diversity of spring barley genotypes with respect to
some phenological and morphological traits

Ramin Modarresi!, Alireza Pourmohammad®”", Behzad Sadegzadeh?

! Department of Plant Production and Genetics, Faculty of Agriculture, University of Maragheh, Maragheh,
Iran
2 Dryland Agricultural Research Institute, Maragheh, Iran

*Corresponding Author: Pourmohammad@ymail.com

Received: 24 May 2022 Accepted: 20 July 2022 DOI: 10.22034/CSRAR.2022.343913.1242

Abstract

Introduction: Barley (Hordeum vulgare) is the fourth most important crop in the world. It is
commonly used for human food, malt, and animal feed. Through the study of pedigrees,
morphological and biological traits, and molecular markers, it is possible to estimate the genetic
diversity of crops, which plays an essential role in promoting breeding programs and preserving
genetic resources. This study aims to identify superior barley genotypes in terms of phenological and
morphological traits, group them using cluster analysis, and reduce the measured traits using principal
component analysis.

Materials and Methods: To evaluate the genetic diversity of spring barley genotypes based on
phenological and morphological traits, an experiment was conducted at Divandareh Dryland
Agricultural Research Station using a randomized complete block design with 27 genotypes in four
replications. In this investigation, plant height, tillering date, shooting date, flag leaf width, flag leaf
length, awn length, spike length, internode length, diameter at node location, internode diameter,
flowering date, dough stage, milk stage, rootlet weight, grain yield per plant, biomass per plant, total
biomass, 1000 grains weight, harvest index, number of fertile stems, number of florets per spike,
number of grains per spike, number of leaves at spike emergence, germination date, maturity date,
number of grains per plant, spike emergence date and total grain yield were evaluated. Analysis of
variance was performed, and the method of least significant differences was used to compare the
means (LSD). Using Pearson's correlation coefficient, the relationship between the studied traits was
determined. Principal component analysis was utilized for data reduction. Using cluster analysis, the
studied genotypes were grouped. MSTATC and SPSS softwares were utilized for data analysis.
Results and Discussion: Except for flowering date, differences between genotypes were significant
for the majority of traits, indicating a high level of diversity among spring barley genotypes. Greater
heritability was observed for total grain yield, number of fertile shoots, main spike length, harvest
index, and flag leaf length than for other traits. These traits can be used to segregate generations for
indirect grain yield selection due to their high heritability. Path analysis (by stepwise regression)
revealed that number of grains per plant and 1000-grain weight had a direct and significant effect on
total grain yield, whereas the direct effect of awn weight on grain yield was less than that of number
of grains per plant and 1000-grain weight. Therefore, grain number per plant and 1000-grain weight
were the most influential factors in spring barley grain yield. Based on the evaluated traits, the cluster
analysis divided the studied genotypes into three groups. The genotype 1 was found in the first cluster,
the genotypes 26, 25, 27, 22, 14, 13, and the remaining genotypes were found in the third cluster. The
first three principal components in principal component analysis explained 52.88 % of the total
variance. The respective values for the second and third components were 17.23% and 9.15%. The
traits of booting date (0.884), number of grains per spike (0.855), flowering date (0.776), and flag leaf
width (0.883) had positive coefficients and high values in the first component. In the second
component, plant height (0.885), shooting date (0.880), and flag leaf length (0.873) all had large
positive coefficients, whereas 1000 -grain weight (-0.387) and plant weight (-0.377) had large
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negative coefficients. The number of leaves can be proposed as the third component. Cluster
emergence date (0.586), milk stage (0.739), and number of grains per plant (0.570) had high
coefficients in the third component. The third component is maturity-related characteristics.
Conclusion: According to the means, the third cluster of genotypes can be utilized in grain yield
breeding programs. Based on the results, the first component shall be designated as the grain yield
and total biomass component. This component can be used for spring barley genotype selection.
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