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Article Info ABSTRACT

Article type: Background and objectives: Durum wheat is the only tetraploid
Research Full Paper  plant that has high commercial value. Drought is the most important
abiotic stress that significantly affects the growth, physiology and
reproduction of plants. Accelerating the selection procedure to
improve yield of new genotypes of wheat is necessary. Performance
is a complex trait that is influenced by many factors, and usually due

Article history: to its low heritability, direct selection for performance is not very
Received: 2023-4-7 effective, so it is better to use indirect selection to improve yield. By
Revised: using some statistical methods, it is possible to obtain the relative
Accepted: 2023-8-7 contribution of each yield components in the seed yield.

Materials and Methods: In order to investigate recombinant
inbred lines of durum wheat with their parents (Shotordandan

Keywords: and Dena) the experiment was conducted in the form of alpha
Cluster analysis lattice design in two replications for two cropping years
Correlation (2016-2017 and 2017-2018) in the research farm of Islamic
Factor analysis Azad University Ahwaz branch in two conditions of full
Wheat irrigation and no irrigation after the pollination stage. In this

research, morphophysiological and phenological traits were
measured. Phenotypic and genotypic correlation coefficients
between traits and factor analysis of relationships among traits
were investigated and genotypes were grouped using cluster
analysis by Wards method using standard data and Euclidean
distance using SPSS ver 20 software.

Results: Based on the results of combined analysis, the
interaction effect of genotype x year was significant only for
spike length trait. The results of phenotypic and genotypic
correlations in full irrigation and stress conditions showed that
the grain yield in all conditions had a positive and significant
correlation with spikes plant’ and biological yield. Based on
the results of factor analysis in the conditions of full irrigation
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and drought stress at the end of the season, six and five factors
were identified, respectively, and these factors explained 89.3
and 79.7 percent of the changes in the data. The results of
cluster analysis put the evaluated recombinant pure lines in
four clusters under full irrigation conditions and five clusters
under stress conditions.

Conclusion: In general, genotypes 38, 11, 2, 8, 49, 34, 50, 41, 9, 63,
47,59, 57, 1, 4, 35, and the parent of Shotordandan were introduced
as better genotypes in terms studied traits. Selection based on grain
yield is not enough due to low heritability, especially in drought
stress conditions, so traits that have a high and significant correlation
with grain yield in drought stress conditions can be used in breeding
programs. The results of this research showed that there is a high
diversity in relation to all the evaluated traits in the studied lines,
which indicates the high breeding value of this population.

Cite this article: Taheri, R., Khodarahmpour, Z., Khodarahmi, M., Moradi, M. 2023. Multivariate
Analysis of Recombinant Inbred Lines of Durum Wheat (7riticum durum) in full irrigation
and terminal drought stress conditions. Crop Production Journal, 16 (3), 131-154.
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Figure 1. Dendrogram of recombinant inbred lines with parents durum wheat using cluster analysis by

Ward's method under full irrigation and terminal drought stress condition.
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Table 7. Mean and percentage deviation from the total mean of each group of durum wheat recombinant inbred lines
in cluster analysis in full irrigation and terminal drought stress conditions.
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Lyl s 55 gLl e ISl o Slsles S S
. ; . ) i Internode gy
Condition Cluster No. Height  Spike  Peduncle length Day to Day to Day to )
genotype length  length heading  pollination — maturity rs)grll(te'{
1 19 115.5 8.3 53.7 18.9 112.2 118.2 147.9 173.4
Sk 3Gl sl
Js”& S 33 5.8 5.7 6.2 2.2 2.04 1.5 -10.2
Deviation of total mean
2 16 111.1 8.04 51.1 18.2 111.9 117.9 148.2 232.9
Sk 3Gl sl
S5 e S -0.62 3.1 0.67 2.3 1.9 1.7 1.7 20.6
e Deviation of total mean
= oo 3 9 116.7 7.5 474 16.9 111.5 117.4 147.1 157
§ @ SSile 31 Gl
05 & Js”& S 4.4 -3.9 -6.7 -5.03 1.5 1.4 -0.94 18.7
= R Deviation of total mean
=] 4 22 107.2 7.4 49.4 16.9 105.6 111.6 141.5 195.9
Sk 3Gl sl
Js”& S -4.2 -5.6 -2.6 -4.9 -3.8 -2.9 -2.9 1.5
Deviation of total mean
ol
S5 ot 111.8 7.8 50.8 17.8 109.8 115.8 145.7 193.1
Total mean
1 15 122.8 8.3 52.3 18.9 112.5 118.5 132.2 150.3
Sk 3 Gl sl
Js”& e 11.8 6.07 3.5 6.4 2.4 2.3 -0.4 -19.9
Deviation of total mean
2 5 110.5 7.4 50.01 17.5 109.9 115.8 135.6 246.7
Sk 3Gl sl
Js”& e 0.62 5.3 -1.06 -2.1 -0.03 -0.06 2.2 314
— Deviation of total mean
g 3 23 106.1 8.2 54.4 18.9 112.1 118.1 1324 209.9
5 “g 8 oKl 5l Gl ol
g G e T -3.34 4.5 7.5 5.8 1.99 1.9 -0.22 11.9
=3 £ Deviation of total mean
0% Rf 4 13 91.3 6.9 50.4 17.6 104.9 110.9 132.9 198.7
= Sk 3Gl sl
@ Js”& o -16.8  -114 -0.29 -1.6 -4.5 -4.3 0.12 5.9
= c? Deviation of total mean
a 5 10 122.5 7.65 39.6 14.3 107.4 1133 132.6 148.8
Sk 3Gl sl
S5 e S S 11.5 -2.09 -21.6 -19.7 2.3 2.2 -0.11 -20.7
Deviation of total mean
ol
S5 ot 109.8 7.8 50.6 17.8 109.9 1159 132.7 187.7
Total mean
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Continued table 7.
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Lyl ad NP Sy SO ST Sl s L e ol
Condition  Cluster No. e 22 Grai 1000 Biological Harvest Remobilization Remobl'llzatlon Grain

type  Spiklet. - graim ield index efficiency yield
genotyp spike’ pl.':}nt weight yn
1 19 17.6 47.6 55.2 14.6 32.0 18.1 7.9 4.6
55 e 5 i
Deviation of total 0.75 0.6 0.07 -15.3 6.2 0.21 -0.16 -8.9
mean
2 16 18.3 452 56.7 19.5 32.1 18.9 8.3 6.1
55 e 5 i
Deviation of total 4.5 -4.5 2.9 12.8 6.4 4.1 4.3 19.9
) mean
% & 3 9 17.4 56.3 46.4 18.8 22.7 15 6.6 4.1
B sofoam
% i€ Deviation of total -0.33 18.9 -15.8 9.1 -24.8 -17.4 -17.7 -19.2
S mean
4 22 16.8 45 57.5 17.3 30.1 18.9 8.3 5.1
55 e 5 i
Deviation of total -3.8 -4.9 4.3 0.21 0.14 4.3 4.3 1.0
mean
S o 17.5 47.4 55.1 17.3 30.2 18.2 8 5.05
Total mean
1 15 17.9 38.8 44.4 10.2 26.1 57.9 51.9 2.6
55 e 5 i
Deviation of total 0.93 -0.07 -2.8 -11.8 -9.7 -1.9 2.4 -21.5
mean
2 5 17.8 44.1 36.0 134.6 29.1 44.1 41.1 3.9
55 e 5 i
Deviation of total 0.49 13.5 -21.0 16.7 -0.83 -25.3 -22.8 18.5
mean
o 3 23 18.2 37.7 46.7 11.7 31.7 60.5 54.3 3.7
ST SeSeo
EL %— Deviation of total 2.5 -2.9 2.3 0.78 9.9 2.5 2.0 10.7
g‘ Cl; mean
og f 4 13 16.8 38.0 47.8 12.7 28.9 62.1 55.4 2.8
z S onSie 31 Sl
a\; c? Deviation of total -5.4 2.2 4.7 9.9 0.4 5.2 4.1 9.9
s mean
5 10 17.7 40 472 10.9 26.2 60.9 55.8 2.8
8 oKl 5l Gl ol
Deviation of total -0.38 2.9 34 -5.3 -9.1 3.2 4.9 -14.4
mean
S o 17.7 38.9 45.7 11.6 28.9 59.1 53.1 33
Total mean
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