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Table 1. Analysis of variance of morphological and agronomic traits of flax plant genotypes
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Table 2. Average Comparison yield per flax plant genotypes
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Table 3. Correlation of morphological and agronomic traits of flax plant genotype
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Table 4. The goodness of fitting a regression model of morphological and agronomic traits of flax plant genotypes
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Table 5. Analysis of components for morphological and agronomic traits of flax plant under field conditions
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Figure 1. Bi-plot graph of flax genotypes under first and second components
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Figure 2. The dendrogram of cluster analysis of 100 flax genotypes basis on 15 studied traits
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Table 7. Analysis of variance between groups obtained from cluster analysis of 100 flax genotypes based on 15

studied traits

= 3 3 3 S
4 3 A | 4 2 2 2 4 3 ~ - 2
2 A 94 NS5 % 3 3 3 1 3 F 3 2
) S 3 2 3 4 2 o 7 1 1 i % 4 e 3
3 2 b 3 1 ) a Y
- £ ks
3
YT T vt e Loy AT avvnava/ayT sAET e T avasalsy™ wslas™ awales™ AT sy g
-Ivy oy Vea e Vv YEEAITY -5 -Ivo A WY/ A sA50 VAAA Yha v s

oy gy 9 S Jloisl daw )3 (65 gime s gy s g %
b ime BN 3954 pas s



AY

ok~ 0w bhPF

10.
11.

12.
13.
14.
15.

16.

17.
18.

19.

Gl S e g oy (oM () (85 S (9300 ym
VEY 3l /Y o)t [omals Jlo /sl ool ool asliinggy

&l
g5a£y, N.C. 2004. SAS Institute. The SAS system for windows. Release 9.1. Cary, SAS Institute, p

EI-Deeb, A.A.and N.A. Mohamed. 1999. Factor and cluster analysis for some quantitative characters
in sesame (Sesamum indicum L.). The annual conference ISSR, Cairo University, 34(2): 4-6.

gsr)a;%r? J7.é7G.W. Eaton. 1983. Application of yield component analysis to crop research. Field Crop,
gr;f'pts, P. 2004. Domestication as a long-term selection experiment. Plant Breeding Reviews, 24:1-

Govindaraj, M., M. Vetriventhan and M. Srinivasan. 2015. Importance of genetic diversity
assessment in crop plants and its recent advances: An overview of its analytical perspectives.
Genetics Research International, https://doi.org/10.1155/2015/431487

Hailu, A., S. Alamerew, M. Nigussie and E. Assefa. 2016. Correlation and path coefficient analysis
of yield and yield associated traits in barley (Hordeum vulgare L.) germplasm. Advances in Crop
Science and Technology, 4: 216. https://doi.org/10.4172/2329-8863.1000216

Innan, H. and Y. Kim. 2004. Pattern of polymorphism after strong artificial selection in a
domestication event. Proceedings of the National Academy of Sciences of the United States of
America, 101: 10667-10672.

Jaynes, D.B., T.C. Kaspar, T.S. Colvin and D.E. James. 2003. Cluster analysis of spatial temporal
corn yield pattern in an lowa field. Agronomy Journal, 95(3): 574586.

Jolliffe, 1. 2005. Principal Component Analysis. Encyclopedia of Statistics in Behavioral
Science, doi:10.1002/0470013192.bsa501 ) ] .
Leilah, A.A. and S.A. Al-Khateeb. 2005. Statistical analysis of wheat yield under drought conditions.
Journal of Arid Environments, 61:483-496.

Mansouri, S.A. and M. Solati Njafabadi. 2004. Study and systemic analysis on yield and yield
components association for sesame (Sesame indicum L.) breeding. Seed And Plant Improvement
Journal, 20(2): 149-165 (In Persian).

Ramazani, S.H.R. and M. Abdipour. 2018. Statistical analysis of grain yield in iranian cultivars of
barley (Hordeum vulgare). Agricultural Research, doi:10.1007/s40003-018-0360-4

Sadras, V.O. and G.A. Slafer. 2012. Environmental modulation of yield components in cereals:
heritability’s reveal a hierarchy of phenotypic plasticity’s. Field Crops Research, 127: 215-224.

Sang, T. 2009. Genes and mutations underlying domestication transitions in grasses. Plant
Physiology, (149): 63-70.

Searchinger, T., R. Heimlich, R.A.F. HoughtonDong, A. Elobeid, J. Fabiosa, S. Tokgoz, D. Hayes
and T.H. Yu. 2008. Use of US croplands for biofuels increases greenhouse gases through emissions
from land-use change. Science, 319(5867): 1238-1240.

Seyed Aghamiri, S., K. Mostafavi and A. Mohammadi. 2012. Investigation of the relationship
between grain yield and yield components in barley varieties and new hybrids using multivariate
statistical methods. Iranian Journal of Field Crops Research, 10(2): 421-427 (In Persiang.

Temesgen, B. 2020. Importance and im%act of ecological approaches to crop domestication. Journal
of Biology, Agriculture and Healthcare, https://doi.org/10.7176/jbah/10-8-04

Yadav, G.K., S.V. Patel, D. Kumar, N. Maurya, D. Sah, A.K. Chaube, A. Kumar, A. Kumar and P.K.
Singh. 2021. Alternaria blight of linseed (Linum usitatissimum L.) and its chemical management: A
comprehensive review. International Journal of Chemical Studies, 596.

Zeng. L., M.C. Shannon and C.M. Grieve. 2002. Evaluation of salt tolerance in rice genotypes by
multiple agronomic parameters. Euphytica, 127(2): 235-245.



Journal of Crop Breeding Vol. 14, No 43, AUtumn 2022 ............ooiiieirieieeiiieneteeste e e e ettt e e e enet s aaeen e sberaesn e sneiees e enenesnens O3

Investigation of Genetic Diversity and Relationships Among Agronomic Traits of
Some Flax Genotypes

Zahra Behzadit, Hamid Najafi Zarini?, Gholam Ali Ranjbar® and Ali Pakdin Parizi®

1- PhD Student of Sari University of Agricultural Sciences and Natural Resources
2- Associate Professor of Sari University of Agricultural Sciences and Natural Resources,
(Corresponding Author: najafi316@?mail.com)
3 and 4- Associate Professor and Assistant Professor, Sari University of Agricultural Sciences and Natural Resources
Received: 16 Januasry, 2022  Accepted: 6 February, 2022

Extended Abstract

Introduction and Objective: Flax (Linum usitatissimum L.) from the Linum genus and
Linaceae family is one of the oldest oil products in the world. A natural population with
sufficient genetic diversity is necessary to select the desired phenotypic traits, so the studP/ of
genetic diversity and the correct selection of essential tools is the main breed of plant
Agriculture faces many challenges, including human population growth, climate change, land
degradation, malnutrition, poverty, hunger and other stressors. Overcoming these difficult
challenges will be more difficult in the absence of plant ézenetlc improvement to increase
agricultural productivity by addressing the problem of reduced yields and its relationship to pest
management and climate change. However, agriculture must change to meet the growing
demand of the global population by shifting agricultural growth to the effective development of
modern agriculture. In this regard, the study of the diversity of existing populations is of great
importance.

Material and Methods: 100 new imported flax genotypes in a randomized complete block
design with three replications in the research farm of ORDC (Oilseeds Research and
Development CompanyJ in the 96-97 crop year, morphological traits, yield and yield
components were studied.

Results: The results showed that the studied genotypes collected from different geographical
areas had a good diversity for all studied traits. Plant yield among the studied traits had the
highest correlation with capsule weight per plant, number of capsules per plant, number of sub-
stems, number of seeds per plant and biological Yield in a positive direction. The factor analysis
results showed that 4 of the factors todgether explain 80% of the data changes. According to the
tyFe of traits, these factors were listed under the headings of yield and yield components, traits
related to grain, ripeness and number of grains. The cluster analysis results for all traits
evaluated them into four groups and showed that the classification of genotypes was not related
to the geographical distribution of genotypes, and most genotypes were grouped based on
morphological differences.

Conclusion: High genetic diversity among genotypes has provided the valuable genetic
potential for the genetic improvement of flax. Considering that the study population is a
collection of genotypes from different parts of the world with different appearance
characteristics, It is a diverse and valuable population for breeding studies to create cultivars
adapted to the climatic conditions and environmental changes of our country. Plant yield among
the studied traits had the highest correlation with capsule weight per plant, number of capsules
per plant, number of sub-stems, number of seeds ﬁer plant and biological yield in a positive
direction. It can be concluded that genotypes with higher capsule weight per plant, number of
capsules per plant, number of sub-stems, number of seeds per plant and higher biological yield
have higher yields. This also indicates that these genotypes were able to maximize resource
utilization and thus produce more capsule weight per plant, number of capsules per plant,
number of sub-stems, number of seeds per plant and more biological yield. Genotypes 132, 108,
179 and 275 have good potential in terms of grain yield and can be used in future breeding
programs.
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