[ Downloaded from jcb.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.61186/jcb.15.46.27 |

Journal of Crop Breeding Vol. 15, No 46, Summer 2023 p: 27-37 m

""Research Paper"

Investigation of Genetic Diversity and Grouping of Barley Genotypes Based on
Indices Related to Grain Yield under Rain-fed and Supplemental Irrigation
Conditions

Peyman Behrooz?, Iraj Bernousi?, Saeid Aharizad® and Farhad Ahakpaz*

1- PhD Candidate, Department of Plant Production and Genetics, Urmia University, Urmia, Iran
2- Associate Professor, Department of Plant Production and Genetics, Urmia University, Urmia, Iran
(Corresponding author: i.bernosi@urmia.ac.ir)
3- Professor, Plant Breeding and Biotechnology Department, University of Tabriz, Tabriz, Iran
4- Research Instructor, Dryland Agricultural Research Institute, Agriculture Research, Education and Extension
Organization (AREEO), Maragheh, Iran
Received: 12 September, 2022 Accepted: 7 November, 2022

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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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, SF1:spike fertility index, SFIm:spike fertility index at maturity, and SP1:spike partitioning index.
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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

Sy
sPI SFIm SFI SHI HI oW GFR DM DH GY Nmz;r Gbﬁ;
roupe
of
ge notypes
07251° 5018 13533 06703 0478° 4312 4865 18L& 1522  152053° 23 1
06775%  60.58°  90.07*  0.6652° 0448 4123  3097°  184.00° 15264°  125507° 14 c2
0.6692°  51.22°  9501°  0.6377% 04254°  37.66b°  26.77°  184.31° 15293  838.82° 47 c3
0.6713°  49.06° 8494 05985 0.3979° 3295  1389%  18398% 152528  43591¢ 24 c4

7Y Jleint glaws 55 I3 xe BB 324 pis oaimd i dlie By y>

# The same letters indicated nonsignificant diffrences at %1 probability leevel
0a3ls SHI il (2l HE &l i 459 TGW cily (40 s puo :GFR (05991 58 (Sdawwy U 59y DM ¢ pdadiss U jgy :DH iy 5 Slos :GY
Al s (a3 s SPI Sy 5> dliw (5)5,b (adLs SFIM i g5,k (s ls SFI cliw cuisl

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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