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Extended Abstract

Introduction and Objective: In a Mediterranean-type climate, water stress, which often occurs
at the end of the season, is the main factor limiting cereal yield. This study aimed to investigate
the genetic diversity, heritability, and genetic Advance of some indices related to grain yield in
barley under rain-fed conditions.

Material and Methods: In this study, 108 lines and varieties of barley were evaluated as alpha
lattice designs with two replications in nine blocks in each replication and twelve plots in each
block under rain-fed and supplemental irrigation (irrigation, immediately after planting and in the
stage of grain filling) conditions during 2019-2020 crop season at Maragheh Dryland Agricultural
Research Station. The evaluated traits included grain yield, days to heading, days to physiological
maturity, grain filling rate, thousand-grain weight, harvest index, spike harvest index, spike
fertility index, spike fertility index at maturity, and spike partitioning index.

Results: The analysis of variance showed highly significant differences among the genotypes for
all the studied Characters. This implies that there is genetic diversity for all traits. The phenotypic
coefficient of variation (PCV) was generally higher than the genotypic coefficient of variation
(GCV) for all characters. The difference between PCV and GCV was large in spike fertility index
at maturity, spike fertility index, and grain yield indicating the influence of environmental factors
in the expression of these traits. Moderate to high heritability associated with a high genetic
advance was observed for thousand-grain weight, grain filling rate, and spike fertility index
indicating a predominance of additive gene action for these characters. This shows that selection
is effective in improving these traits. Based on the cluster analysis by the ward's method and using
the Euclidean distance, the examined genotypes were divided into four main groups under both
rain-fed and supplemental irrigation conditions. Under rain-fed conditions, genotypes of the first
group regarding traits, grain yield, seed filling speed, thousand seed weight, harvest index, spike
fertility index, and spike partitioning index, and under supplemented Irrigation conditions,
genotypes of the second group regarding traits, grain yield, seed filling speed, thousand seed
weight, harvest index, spike harvest index, spike fertility index, and spike fertility index at
maturity was in a better position.

Conclusion: Based on the obtained results, it is expected that the grain yield can be indirectly
improved by selection for the traits of thousand-grain weight, grain filling rate, and spike fertility
index. According to the cluster analysis results, under conditions rain-fed, the first group's
genotypes and supplemented Irrigation conditions, the second group's genotypes can be
considered in plant breeding programs or variety introduction.
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Figure 1. Summary of meteorological statistics of agriculture year 2019-2020 at Maragheh dryland
agricultural research station
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harvest index, SF1:spike fertility index, SFIm:spike fertility index at maturity, and SP1:spike partitioning index.

G (10ke 3 lailyd 53l b)) alie (Gl &5
bl ) A sy Hlade (A/VY) pgiaS Vo) oY
535 OYIYY il (S ) 53 s (5)95k pa3L8 (515ks
it 6y9b pasld (W/AY) (g yiaS 5 (VFVY) oy
2 ecedh 3l Y g VY slapY 4 cuip 4y (Shw) )
ot 13 Ay s Sl eSS (5 el Layly
oS A Y g (VeAAY) Gy V8 Y 39 OAJAD
ol Sl iy 1y &l a by ey (V4/AD)
O 9390 VIV plpy (Shew) > aliw 6yl
2 i syl 3L (TIA) gy 5 (WFIY-)
e shb 3o g ¥0 clapY & ey & S w,
Pl Lo 5 dlit Clis 5 2,Shae 5 51 2ol o
SIS (F1) OhlSen g (Jos 5 (VW) oen 5 Bl 2>
S92 =ilejl 3 55 (V) ghlSen 5 Sl .l oas

JSa j0 £, SlS IWYAF ply G 5 Slas 1Sle

A oY g (p)SsLS YYAVIVY) pi iy Fr pY g
5SSl by 1y il 3 Slos (p)55kS FAV/EY) oy yiaS
Oy KA Y g £ 8 YANA bl ash a5
G152 (g (p)5 VOIOY) (%S Y (Y g ()5 YADY)
Csby adls g cciby jasls uSle b L |,
O pidiny Doy [EVAS o /EYYY il cudy 4 aliw
polie b iy algus Cuilboy (et g cudlby esls
G y3 dy LAQ] S o VY o ¥4 sla Y 4y </AY 4 - /)
O0eSbe ol 3l Y pY a4 /FY 5 <V polie b
a3 LS oyt 9 AVIYY il dli (69)k pad L
Lol cppieS 9 WY Y 0 VAD/FY jluada b ali (5y9)b
ol ke s b Jola BT AY Y & PV lade
oIV )‘.A.&A LYY L)ﬁy B - [5Y )g‘ﬁ c\.L.._w SN s
0SS (eSO Hlde bV Y g e


http://dx.doi.org/10.61186/jcb.15.46.27
https://jcb.sanru.ac.ir/article-1-1414-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15 ]

[ DOI: 10.61186/jcb.15.46.27 |

Yy

Wby Jl5e ojjg 9 Al by Gy (5 9 g E55
J«a]}c ).ul) Cod ).«5 Slow Q.J.‘ ul” oS A2 0 uL»J
A HOY) gl 5 Bl 2l plr )3 o (YY) oS0 5 oIS
L',g.\ PLNN ol &l )|}m 039 9 A (gy9)b a3l EHN
G CB gl 9 (5 il g

Jopd MY BV I eges sl olise
e &l l5m )59 g Al (cApaads (aSLE (gl ol
B e spges sphicily (g YUY Jain) o9
b by Cepw (AVVE) ab a5 il law
e & olgi e 1y (FAY) b (6y9)b a3 ls o (YY)
S Cns wigid Ol (S5 il ol

Ll Slao Sy ylp omb (eges cpdicdly
3_)}% @ olgse ) (VO/0A) uf“\ﬁ“’)’)) Al (5)5)b a3l
O el (s & ol cons gl g uilyly (09
EF5 cops Om Obj Cglil Cwl o3y (Jae i)l
(VYY) (St 3 dliiow 659,k (235 )3 (5955 9 (oo
M g pinedlyy @Snlosl .l godse 2l 1 5B i
dpogi (Vo) Wb o olyen Y (S5 Copin b dinen
ole iy ooy LS Bl note lp 48 25die
Olio 298 €85 lai ) 55 (Su§ by s Sl 2
b aliw )90k padls g &b (b ceop il li 5
Jgeds (SeB) Syl cppbe Vb s phedly ouil
(Y Jgan) ol )l 56 1) pSle 51 gauo

S Sl slayb g ol3i6pnl S ¢ owgin 20l o Olow
VE-Y il /55 0yl fpmoly Jlo /el olblS oMol dolitinggy

590 Glao poled Yo 3l gy e MBS e aigi) ppon
90 0 wd byl g0 cov it 0 ) Jlein] a3 adllas
5,5 osnle Jlo S 3 a5 el 5 JLo
5555 9 98 E55

P 98 g5 uly (yp 390 Slao plos sl
S (Y Jgi2) o9 sl ) Sl culpd b duglis
w‘).«o Al o law o,{l 2 e Jveb; 56 5l USB
Sl 95 E95 calpo b dulie ) jiin o550 £o
sl lwgi b paS 00 ,Sles b b o Glas g aily 5 Slas
595 £95 < pd (39 YU (VA) Cawlond (5)155 e
(VYY) &l adp Ce g (YV/Q) aby 5Slose clas o
Sl padld 5 (VVF) (Spw) 3 dliw (y9)b a3 lS
roslas bylys Glas oyl aS amd o lis (YV/Y) dliw
S Jo b Gl Gk s pegad )
Sy B Gey & b (595 £95 cupd (npieS
5o (YY) mabgs b gy VA) (Sl
9 (V) aliw culy pasls (YY) diis o
P Olao oyl gl (i3S Yl g (V/0) cusly asls
byl slp w55 o5 LidlS el @wisds gl o b
595 9 e Ol wlpd by ol (V) Cuslord
(7V) sl cilbe o sy)S plo b Sy b s ool
bl Jawgie (WIF) (5955 €95 cupd il Jl3a )i
03 ) (55 9 e E58 calpd o oL ool
o cpl le o5 e LI (S > die )95k
iy pedds Gl Jae Joles ):;L Cod Gabd
0 (585 9 g 95 culpd 0L s Cglis
» e Jolos p3U 5l (Sl ails 3 Slas g aliw 6y)b
il 3 o8 b Soglds Bl 1> 13l o i ) ol

3> 08y 5 oY VoA g addlas y50 Slio sl (ST S8 9 oges SNl s 9 9 Sl cape =Y g
Table 3. Phenotypic and genotypic coefficients of variation, heritability and genetic advance for studied traits in

108 lines and varieties of barley.
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PCV: phenotypic coefficient of variation, GCV: days to heading, ECV: days to physiological maturity, h? grain filling rate, CA:thousand-grain

weight, CAM:harvest index.
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Fig. 2. Tanglegram based on studied traits in rain-fed (right dendrogram) and in supplemental irrigation (left

dendrogram) conditions (entanglement = 0.52). The numbers on eac

group the Approximately Unbiased (AU)

values which is computed by multiscale bootstrap resampling (n=500).
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Table 4. Means comparison of traits in groups resulting from cluster analysis of 108 lines and varieties of barley

using Tukey's test under rain-fed conditions
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GY: grain yield, DH: days to heading, DM: days to physiological maturity, GFR: grain filling rate, TGW:thousand-grain weight, Hl:harvest index,
SHI:spike harvest index, SFI:spike fertility index, SFIm:spike fertility index at maturity, and SP1:spike partitioning index.
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Table 5. Means comparison of traits in groups resulting from cluster analysis of 108 lines and varieties of barley
using Tukey's test under rain-fed conditions
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GY: grain yield, DH: days to heading, DM: days to physiological maturity, GFR: grain filling rate, TGW:thousand-grain weight, Hl:harvest index,
SHI:spike harvest index, SFI:spike fertility index, SFIm:spike fertility index at maturity, and SPI:spike partitioning index.
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