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Table 1. Code, name and pedigree of the tested sunflower genotypes.

TPy 0l pl o)led oY) £ 0 ol el o)led
PCAA TRV RGK24*AGK2 i PCZ TRV RGK15*AGK32 )
PCAA TRV R60*AF196 0 PCZ[TRVEWY RGK15*AGK2 v
LR RO54*A067 Y PR RGK15*AGK222 ¥
PCA|RVEWY RO54*A060 N PCZ/TRVEWY RGK24*AGK58 ¥
PCA|RVEWY RO53*A067 YA PCZA/TRVEWY RGK3*AGK110 o
PCA|RVEWY RO53*A035 & PCZA/TRVEWY RF81-65*AGK38 4
PCA|RVEWY RO53*A036 Y. PCZA/TRVEWY RF81-65*AGK110 Y
PCA|RVEWY RO53*A042 ) PCZA/TRVEWY RF81-65*AGK222 A
PCA|RVEWY RGK15*A067 YY PCZ/TRVEWY RF81-65*AGK370 A
PCA|RVEWY RN1-73*A042 Yy pB Il RGKB0*AGK358 Ve
PCA|RVEWY RO54*A036 ¥ PCZA/TRVEWY RGK131*AGK370 »
PCA|RVEWY (12l3) L5 Yo PCZA/TRVEWY RN1-73*AGK110 WY

PRV RN1-73*AF81-222 W



http://dx.doi.org/10.52547/jcb.13.37.171
http://jcb.sanru.ac.ir/article-1-1190-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.37.171]

e ST 3 5 sloss e ol 5 (s Slio sl 5 3,Skee o Ll o

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.
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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).

osbly pyg Jele Jood o e R
o i e Jje ety e S e S
VIYFA Y[y <[A+N 1YYy by > Slos by ab ol
VA Y/EEY - [AAY LJ¥-a 4l e o
VIVY- /..y MY -I¥D- ails o
Veoo \OIVYY Veoo o5y b o 4l s Sy b
Voo Y/Y\A Voo SN 4l e o Gk b
VIVAY WA -Ivvy RS il b 25 UL b g,
VIVAY ¥/a5 -Ivvy -Iyoy o) s J) b glis)
Voo VY Veos ofoxY Sy b o3 Jsbo
Veoo YS/Ava Voo ofexy Gk b Sy Jsb
Voo \O/¥-Y Ve e a8 UL b 5, IS b 5
Vet YIVEA -/338 -Ivso e s §) b £l Ly £lis)|
Vet VYYY -/338 R & o> Jsb



http://dx.doi.org/10.52547/jcb.13.37.171
http://jcb.sanru.ac.ir/article-1-1190-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.37.171]

A\4%

VE o o PV o)l fem s Sl /el ol oMol anliiags

o oyl g Juloo G ):l Ol.s).i.l:ﬂ 2 e ol 3kl gllas plie (3055 =5 Jgi
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.

Y\

N

e ey 90 5opsc 6 e omymd (=7 6 gy & ira ) Kl o€ ey


http://dx.doi.org/10.52547/jcb.13.37.171
http://jcb.sanru.ac.ir/article-1-1190-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.37.171]

VAN

135

90 4

VE o o PV o)l fem s Sl /el ol oMol anliiags

Distance

|
Cluster 1

45 1

|
Cluster I Cluster ITII

gl

e
113 3 1418 21 6 121620 17 2 112219 9 4 10 5 7 8 15 23 24 25

Genotypes

o & lasye Slao g wly 5 Slas a5y elul y alllas 350 (slocaif (saiog,S -V IS
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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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