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Abstract
Objective

The production and introduction of the ideal genotype require multi-site experiments and
examination of the effects of genotype x environment interaction. For this purpose, several multi-
attribute selection indices have been introduced. One of the advantages of multi-trait selection
indices in the selection and introduction of desired genotypes is the consideration of trait
relationships and the elimination of limitations caused by them. In this study, the efficiency of the
FAI-BLUP selection index in evaluating oilseed sunflower genotypes was compared with two
other indices: the Smith-Hazel and multi-trait genotype-ideotype distance.

Materials and Methods

One hundred oilseed sunflower genotypes were evaluated in 2012 and 2013 in terms of yield and
several morphophysiological traits under two irrigation conditions: standard and limited, using a
simple 10 x 10 lattice design. SAS software was used for variance analysis, and the calculation
of three indices (MGIDI, FAI-BLUP, and Smith-Hazel) was done using the metan package in
RStudio software (R 9.4).

Results

Based on the analysis of variance, significant differences were observed among genotypes in all
studied traits except for head diameter and relative water content, indicating the presence of

variation among genotypes in these traits. In the principal component analysis, four components
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with eigenvalues greater than one were identified, which explained 70.37% of the total variance

of traits. The Smith-Hazel index was not successful in the selection based on 13 traits due to

collinearity among them. By removing the RWC trait and using the remaining 12 traits, genotypes

13 (A-FLPOPA), 22 (AS3232), 57 (SDR19), 81 (CAY), and 94 (SF092) were selected based on

this index. Both the FAI-BLUP and MGIDI methods are multivariate approaches based on factor

analysis; however, the MGIDI method, in addition to factor analysis, also uses the distance from

the ideal genotype to identify desirable genotypes. In this study, the results obtained using the

MGIDI and FAI-BLUP methods were identical, indicating the efficiency and reliability of the

FAI-BLUP method.

Conclusion

The use of multi-trait indices is a valuable method for accelerating breeding programs and

identifying desirable genotypes. In this context, achieving optimal selection requires considering

the relationships among traits in the selection process and utilizing an efficient index. As observed

in this study, the Smith-Hazel index does not perform well in selecting genotypes when there are

correlations between traits.
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Table 1. Traits evaluated in this study and measurement unit
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Table 2. Determining the degree of sharing and effect of each attribute in each of the
first four factors
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0.45 0.55 0.04 0.5 0.28 -0.69 S peod Jgbo
Petiole length (cm)
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Greenness index (SPAD)
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Table 3. Description of the components of the 4 factors with eigenvalues greater than
one with the FAI index
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Table 4. Description of the components of the 4 factors with eigenvalues greater than

one with the MGIDI index
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content (%)
-1.02 -0.473 46.1 46.5  FA3 sy Jole &l g, slgie
Oil content (%)
174 5.52 37.2 317  FAL Jg Jole 5,Sles

seed Yield (gr)

Journal of Genetics and Plant Breeding;

Jele (mesloz g pgd (S i5 4 Canglie gl p3 Jgl Jole it Jolge o Sinten p)los Jole g p9d < Jgl Jole
bl ol g dilgs e 30 gl wlel p ol Glacuiess cplpls bl e Mg g (iiwgd olg Laas lul) )

ka8 g o3 YU T fewily Lo )5 ()l puimed s (650l S paed (gl oS 0S5 S0k Sy b sl

035 (o gt ollas g} Kl Se e Bl

\td

Print ISSN: 3060-7965, Electronic ISSN: 3060-7221



RN,

VEoY 455‘)’&9)55 ‘_5)15‘

wamsml,

Strengths and weaknesses view

g58 g8
g63 g49
10
20
g60 Y 2 T . q30

30 i 5
=
o4
=
£ 913 057
° 50
=
o
—
3
o
€
o
(&) s ’

g23 &l i g22
g81 926
g70 gd7
g%
FA1 FA2 FA3 FA4

MGIDI [wlw! g Bl scuieh) s g g8 dballi cpuni W) IS0

Figure 1. Determining the strengths and weaknesses of selected genotypes based on
MGIDI.
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Table 5. Determining the degree of participation and effect of each attribute in each of

the first three factors
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Number of leaves
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Figure 2. Comparative diagram of selected genotypes based on 13 traits with two indices
FAI and MGIDI.
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Figure 3. Comparative diagram of selected genotypes based on 12 traits with three indices
SH, FAI and MGIDI.
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