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Table 1. Code, name and pedigree of the tested sunflower genotypes.
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Table 2. Some physical and chemical properties of field’s soil
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Table 3. Correlation coefficients between measured traits in sunflower
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Table 4. Direct effects of predictor traits on sunflower yield in conventional path analysis and indicators of

collinearity.

oslly pyg Jels Jood oy pabitne 1 o
YIVEA N —I-A) Gy £lis)|
Y135 -Ivay Y O g ) Bk £l
/.Y -I¥o- o ail s
LA -leyv —.Jovy Sy dsb
VY o5y -I¥a¥ Sy oy
YYD -IYaA o[-5A 55y Sl
FAYVY olovy AR S pood Jsbo
AN -I¥oy .J-ay A e b g,
AR A —/\a e b )
WY Y N 25 b 5,
74 ooy —\v¥ 5 LU b )
\O/F-Y o[5 [oeY Sdawy U jo,
A7ARGE s -I¥\Y b s
Y/NY I¥YY AR by bl
vIPEY ¥ -J¥\S @bl s

olsie & Slio o) S5l Jo 55 oyl 5 Slas 0055 i sy Sliso . Joo5 ayd 5 by o5 ol olie D Jpio

(Wload (gais09,5 pows 9 g (Jol &) layuiie O g0 & b yiiie) g Jdo g (o 48,5 s 1> Jol a5 (gla yite
Table 5. Measures of collinearity values (tolerance and variance inflation factor, VIF% for predictor traits of sunflower

in conventional path analysis (all predictor traits as first-order traits

and sequential path analysis

(predictors grouped into first, second and third-order traits).
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Table 6. Estimation of standard error values of path coefficients in sunflower using bootstrap analysis
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Table 7. Indirect effects for the predictor variables of yield in sequential path analysis in sunflower
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Figure 1. Sequential path analysis diagram illustrating the interrelationships between various traits contributing to yield in sunflower. SY: Seed yield, SNPH: Seed number per head,
TSW: Thousand seed weight, LW: Leaf width, HD: Head diameter, DTEOF: Days to end of flowering, DBGH: Distance between ground and head, PL: Petiole length, LL: Leaf length,
DTF: Days to flowering, PH: Plant height.
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Abstract

Study on relationships between yield and other agronomic traits will improve the efficiency
of a breeding program with appropriate selection criteria. In this regard, 24 new sunflower
hybrids along with Golsa cultivar were evaluated in a simple lattice design with two replications
in agriculture research station of Gorgan during 2020 cropping season. The results indicated that
the highest coefficient correlation was obtained between head diameter and thousand seed
weight with seed yield. Sequential stepwise multiple regression analysis was performed to
organize the predictor variables into first, second and third order paths based on their respective
contributions to the total variation of yield and minimum collinearity. Based on the variance
inflation factor and magnitude of direct effects, seed number per plant, thousand seed weight
and stem diameter were considered as first order variables and accounted for 70 percent of total
variation of seed yield. The t-test of significance, using standard error values, obtained through
bootstrap resampling, indicating that all direct effects were significant. Generally, the results
indicated three traits of seed number per plant, thousand seed weight and stem diameter could
be considered as selection criterion in selecting for increased yield in sunflower. Also, the
results indicated that among studied genotypes, genotypes No. 2, 4, 5, 10, 11, 19 and 22 were
recognized as superior genotypes regarding seed yield and traits related to yield.
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