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2- Restricted maximum likelihood

3- Best linear unbiased prediction
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1- Best linear unbiased estimation

2- Ward
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Table 1. Monthly meteorological data in cropping year of 2017-18
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Table 2. Pedigree of barley promising at cropping year 2017-2018
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Table 3. Variance analysis for different morpho-phonological traits of barley inbred lines
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Table 4. Descriptive statistics parameters for different morpho-phonological traits in barley inbred line
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Table 5. Results of REML analysis for morpho-phonologic traits of barley inbred lines
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Figure 1. Heat map of phenotypic diversity of different morpho-phenological traits in promising barley lines and
check genotypes
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Table 6. Correlation analysis among morphological different traits and SIIG index
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Table 7. Amounts of morpho-phonological different traits, and SIIG index and cluster analysis of 108 barley inbred lines
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Table 8. Grouping of barley lines based on SIIG index and mean of morpho-phonological different traits in each group
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Table 9. ANOVA analysis, grouping of barley lines based on cluster analysis and mean comparison of morpho-
phonological different traits in each group

log S Sile
STIG YLD TRW PLH DMA DHE oy Y oluss laog,S
(S 5 pSoks) (¢ (o) (59) (53)

-/¥\Vb F\AC Yoa Vo-a \YYb A¥bc Y¥ )

- I¥AYD FOVAD ¥vb Mb \WYb Avc A \

/#¥Va INaY<) Yva Veea \Y¥a A¥ab Vo Y

</f-¥b ¥¥¥ibe Y\b ada \Y¥a Ada o) ¥
Slaye 5:Ske il as Sy lio

o[- AYTE YAYYASY Ve oA MoNT YENYT WWART ¥ 09,5

ofe5 AAREYA) ov/AR ov/+A y/ov VY- yof 2og,S 49

2,15 o b (o)l e coglas 5SS g0l bl p s S yiie Gy g)ls &S sla Sile (g b )

7Y s a5 5l gme ™

aild 5 Slos (YLD <aly I3 59 TKW taigy glisyl :PLH ¢ Sauw,y U jg, olass :DMA ¢ 23 5 54, dlaxs :DHE


http://dx.doi.org/10.52547/jcb.13.39.179
http://jcb.sanru.ac.ir/article-1-1265-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.179 ]

Vay

Sl e 9 Slr e Iy e
SIIG asli 3l eolewwl L (Hordeum vulgare L) o> (alb slo pY g4 o)y

9 Suid Bl (5590 g Mo (6)Ked (gwyp 3)90 Clao (1338 9 St

10.

11.
. Ferreira, J.R., J.F. Pereira, C. Turchetto, E. Minella, L. Consoli and C. A. Delatorre. 2016.

13.

14.

15.
16.

17.
18.
19.

20.

21,

Dodise S8 b mlie 5 (55y5ltS Slados S e o Sen den |
Gl pcdlnl o lal & caws &S (Ol oKiwl) )l

&l
Abdollahi Hesar, A., O. Sofalian, B. Alizadeh, H. Zali and A. Asghari. 2021. Investigation of frost
stress tolerance in a some promissing rapeseed genotypes. Agricultural Science and Sustainable
production, In press (In Persian).
Abdollahi Hesar, A., O. Sofalian, B. Alizadeh, A. Asghari and H. Zali. 2020. Evaluation of some
autumn canola genotypes based on agronomy traits and SIIG index. Journal of Crop Breeding,
12(34): 93-104 (In Persian).
Ahmadi, K., H.R. Ebadzadeh, F. Hatami, H. Aboshah and A. Kazemian. 2019. Agricultural statistics.
Ministry of Agriculture-Jahad, Vol. 1. 95 pp (In Persian).
Al-Abdallat, A.M., A. Karadsheh, N.I. Hadadd, M.W. Akash, S. Ceccarelli, M. Baum, M. Hasan, A.
Jighly and J.M. Abu Elenein. 2017. Assessment of genetic diversity and yield performance in
Jordanian barley (Hordeum vulgare L.) landraces grown under rainfed conditions. BMC Plant
Biology, 191: 1-13.
Barati, A., |. Lakzadeh, M. Jabbari, O. Poudineh, J. Alt Jafarby, H. Khanzadeh Ghara Aghajlosofla
and M. Kheirgoo. 2020. Selection of barley genotypes for warm regions of Iran using stability
statistics and AMMI analysis. Seed and Plant Journal, 36(2): 223-240 (In Persian).
Casagrande, C.R., H.C. Mezzomo, C.D. Cruz, A. Borém and M. Nardino. 2020. Choosing parent
tropical wheat genotypes through genetic dissimilarity based on REML/BLUP. Crop Breeding and
Applied Biotechnology, 20(3): 1-10.
Emami, S., A. Asghari, H. Mohammaddoust Chamanabad, A. Rasoulzadeh and E. Ramzi. 2019.
Evaluation of osmotic stress tolerance in durum wheat (Triticum durum L.) advanced lines.
Environmental Stresses in Crop Sciences, 12(3): 697-707 (In Persian).
Dowlatshah, A., A. Ismaili, H. Ahmadi, K. Khademi and D. Goudarzi. 2021. Evaluation of genetic
diversity and estimation of heritability and genetic correlation using REML for different traits in
grass Pea (Lathyrus sativus L.) Genotype. Plant Genetic Researches, 7(2): 145-162 (In Persian).
Drikvand, R., K. Samiei and T. Hossinpoor. 2011. Path coefficient analysis in hull-less barley under
rainfed condition. Australian Journal of Basic and Applied Sciences, 5: 277-279.
Jalata, Z., A. Ayana and H. Zeleke. 2011. 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(1): 44-52.
FAOQ. 2019. Statistical data. www. Fao. org/faostat.

Assessment of genetic diversity in Brazilian barley using SSR markers. Genetics and molecular
biology, 39(1): 86-96.

Ghimire, N.H. and P.M. Mahat. 2019. Variability, heritability and genetic advance of advanced
breeding lines of barley (Hordeum vulgare L.) under mountain environment of Nepal. International
Journal of Advanced Research in Biological Sciences, 6(11): 34-42.

Giraldo, P., C. Royo, M. Gonzalez, J.M. Carrillo and M. Ruiz. 2016. Genetic diversity and
association mapping for agromorphological and grain quality traits of a structured collection of
durum wheat landraces including subsp. durum, turgidum and diccocon. Plos One, 11(11): 1-24.
Holland, J.B. 2006. Estimating genotypic correlations and their standard errors using multivariate
restricted maximum likelihood estimation with SAS Proc MIXED. Crop Science, 46: 642-654.
Katiyar, A., A. Sharma, S. Singh, A. Srivastava and S.R. Vishwakarma. 2020. A study on genetic
variability and heritability in barley (Hordeum wvulgare L.). International Journal of Current
Microbiology and Applied Sciences, 9(110): 243-247.

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

Mohtashmi, R. 2015. The correlation study of important barley agronomic traits and grain yield by
path analysis. Biological Forum — An International Journal, 7: 1211-1219.

Najafi Mirak, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 2018. Stability
analysis of grain yield of durum wheat promising lines in warm and dry areas using parametric and
non-parametric methods. Journal of Crop Production and Processing, 8(2): 79-96 (In Persian).

Ramzi, E., A. Asghari, S. Khomari and H.M. Chamanabad. 2018. Investigation of durum wheat
(Triticum turgidum L. subsp. Durum Desf) lines for tolerance to aluminum stress condition. Journal
of Crop Breeding, 10(25): 63-72 (In Persian).

Resende, M.D.V. 2016. Software Selegen-REML/BLUP: A useful tool for plant breeding. Crop
Breeding of Applied Biotechnology, 16: 330-339.


https://pgr.lu.ac.ir/search.php?sid=1&slc_lang=en&auth=Dowlatshah
https://pgr.lu.ac.ir/search.php?sid=1&slc_lang=en&auth=Ismaili
https://pgr.lu.ac.ir/search.php?sid=1&slc_lang=en&auth=Ahmadi
https://pgr.lu.ac.ir/search.php?sid=1&slc_lang=en&auth=Khademi
https://pgr.lu.ac.ir/search.php?sid=1&slc_lang=en&auth=Goudarzi
https://pgr.lu.ac.ir/article-1-223-en.pdf
https://pgr.lu.ac.ir/article-1-223-en.pdf
https://pgr.lu.ac.ir/article-1-223-en.pdf
https://pgr.lu.ac.ir/browse.php?mag_id=14&slc_lang=en&sid=1
http://ascidatabase.com/author.php?author=Z.&last=Jalata
http://ascidatabase.com/author.php?author=A.&last=Ayana
http://ascidatabase.com/author.php?author=H.&last=Zeleke
https://scialert.net/jhome.php?issn=1819-3595
https://scialert.net/jhome.php?issn=1819-3595
http://dx.doi.org/10.52547/jcb.13.39.179
http://jcb.sanru.ac.ir/article-1-1265-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.179 ]

)ay

22,
23.

24,

25.

26.

27.

28.

29.

Sl i 9 Slr e oy o
Voo 5l /YR o)led femd s Jlo /2l); LS 2ol asliings,

Resende, M.D.V. 2004. Métodos estatisticos 6timos na analise de experimentos de campo, Embrapa
Florestas. Embrapa Florestas, Colombo, PR.

Rodriguez, F., G. Alvarado, A. Pacheco and J. Burguefio. 2017. ACBD-R. Augmented Complete
Blocks Design with R for Windows. Version 3.0. https://hdl.handle.net/11529/10855. CIMMYT

Research Data & Software Repository Network

Tahmasebi, S., M. Dastfal, H. Zali and M. Rajaei. 2018. Drought tolerance evaluation of bread heat
cultivars and promising lines in warm and dry climate of the south. Cereal Research, 8(2): 209-225
(In Persian).

Yagoutipour, A., E. Farshadfar and M. Saeedi. 2017. Assessment of durum wheat genotypes for
drought tolerance by suitable compound method. Environmental Stress in Crop Sciences, 10(2): 247-
256 (In Persian).

Zali, H., O. Sofalian, T. Hasanloo, A. Asghari and S.M. Hoseini. 2015. Appraising of drought
tolerance relying on stability analysis indices in canola genotypes simultaneously, using selection
index of ideal genotype (SIIG) technique: Introduction of new method. Biological Forum — An
International Journal, 7(2): 703-711.

Zali, H., O. Sofalian, T. Hasanloo, A. Asghari and M. Zeinalabedini. 2017. Appropriate strategies for
selection of drought tolerant genotypes in canola. Journal of Crop Breeding, 78(20): 77-90 (In
Persian).

Zali, H. and A. Barati. 2020. Evaluation of selection index of ideal genotype (SIIG) in other to
selection of barley promising lines with high yield and desirable agronomy traits. Journal of Crop
Breeding, 12(34): 93-104 (In Persian).

Zeng, X.Q. 2015. Genetic variability in agronomic traits of a germplasm collection of hulless barley.
Genetics and Molecular Research, 14(4): 18356-18369.


https://hdl.handle.net/11529/10855
http://dx.doi.org/10.52547/jcb.13.39.179
http://jcb.sanru.ac.ir/article-1-1265-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.179 ]

Journal of Crop Breeding Vol. 13, N0 39, AUtumn 2021 .......ouiuiininiiiiie e e e e 194

Evaluation of Variation at Barley Inbred Lines (Hordeum vulgare L.) using SIIG
Index

Hassan Zali*, Ali Barati’ and Mehdi Jabari®

1- Assistant Professor and Resarcher Instructor Crop and Horticultural Science Research Department, Fars
Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEO), Darab, Iran, (Corresponding author: Hzali90@yahoo.com)

2- Assistant Professor, Seed and Plant Improvement Department, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran
3- Assistant Professor and Resarcher Instructor Crop and Horticultural Science Research Department, Fars
Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEO), Darab, Iran
Received: May 28, 2021 Accepted: June 21, 2021

Abstract

Genetic diversity is the base for survival of plants in nature and for crop improvement.
Diversity in plant genetic resources provides opportunity for plant breeders to identify new and
improved cultivars with desirable characteristics. In order to study the variation of barley inberd
lines using the selection index of ideal genotype (SIIG), 108 pure lines in the non-repeating
Augment design with four controls in three blocks were evaluated in the farm of Darab
Agricultural and Natural Resources Research Station in cropping year of 2017-18. The results
of ANOVA showed a significant difference among studied lines for all traits (except for the
days to flowering) which indicated the existence of variation among the lines. The results of
REML analysis showed that, the lowest heritability of traits was related to 1000-kernel weight
(0.001) and the highest heritability was related to days to maturity and days to flowering (0.79
and 0.77), respectively. The results of the SIIG index indicated that line 18 with the highest
SIIG (0.767) was the best and line 75 with the lowest SIIG (0.149) was the weakest line in this
study. In order to evaluate the efficiency of SIIG index in selecting the best lines for grain yield,
1000 kernal weight and plant height, the lines were grouped according to SIIG index in 6
categories. The results showed that as the amount of SIIG index decreased, grain yield, 1000
kernal weight and plant height were also decreased, but there was no significant change in the
days to flowering and days to maturity. Also, the results of grouping of lines based on SIIG
showed that the average grain yield of groups 1, 2 and 3 was higher than the average yield of the
three controls: Nimroz, Auxin and WB-94-4. Also, there was relative conformity between the
SIIG index and cluster analysis in this study. This research showed that the SIIG index was able
to categorize the genotypes according to the three traits of grain yield, 1000 kernal weight and
plant height, simultaneously.
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