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Table 2. Name and type of the genetic materials used in this investigation
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Table 3. Combined analysis of variance on some traits of sunflower genotypes in two planting dates
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*and ** indicates significant effects at 0.05 and 0.01 percent, respectively. Ns stands for non-significant at 0.05
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*and ** indicates significant effects at 0.05 and 0.01 percent, respectively. Ns stands for non-significant at 0.05
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Figure 2. Mean comparison of plant grain yield in both planting dates over two experiments for eight sunflower

genotypes. Mean comparison was performed using Duncan Multiple Range Test. Means having at least one common
letter are not significant at 0.05 level
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Table 4. Correlation coefficient of the measured traits in the first planting dates over various sunflower genotypes
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0.17  0.08 0.5 0.53 0.54 0.73"  0.04 1
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Shidl03)3 0 Sy Sid -4
5-Leaf dry weight at anthesis
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6-Grain yield
&l > Slas—F
7-1000 seed weight
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8-Electrolyte leakage
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11-Stem remobilization
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12-Stem diameter near the
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b oo il s Y
13-Stem diameter at the
middle
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14-Stem diameter near the
ground level

o) s oy bl a8 1F

*and ** are significant at the 0.05 and 0.01 levels, respectively
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Table 5. Correlation coefficient of the measured traits in the second planting dates over various sunflower genotypes
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2 b S gy Y
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0.65 0.79 0.13 0.81 0.84 0.9 0.74 1 7-1000 seeds weight
" ) i i g et
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0.52 1 13-Stem diameter at
the middle
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14-Stem diameter
near the ground level
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*and ** are significant at the 0.05 and 0.01 levels, respectively
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Table 6. Correlation coefficient of the measured traits in the first and second planting dates over various sunflower
genotypes

Jol cuss’ clas pgd CuiS Claw
Traits in second planting date Traits in first planting

14 13 12 11 10 9 8 7 6 5 4 3 2 1 date

2 b S5 g )
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3- Capitulum dry weight
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53 bl Sis 59—
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) ) R b o5 dilu Jlad - VY
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) ) } ~ gy bawg a8l s —\Y
031  s8 o085~ 053 -056  -0.26  -0.35 -0.32 077" -0.12 -0.03 -0.08 -0.09 0.28 13- Stem d'igmeter at the
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0ees
14- Stem diameter near
the ground level

0.01  0.09 061 094" 088" 046 0.36 0.75° 0.82™ 0.84™ 084" 098" 071" 078"
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Table 7. Ordinary and standardized coefficients for stepwise regression of grain yield in the second plan the
measured traits in sunflower in the first planting date

VIE L3 L] W) A)l..\.'vl:;.ul Q%u)f) Gy . z .
e Standardized regression yare OgesS) curd e
Collinearity statistics coefficient Ordinary regression coefficient Variable
- - 1445 Jio e

Model constant
Jol <8 )3 (S ploj 3 3o SiS o
2.56 0.35 08 Capitulum dry weight at maturity in the fist
planting date
Jgl S 3 dblas gV s
2.56 0.44 1.63 Stem diameter near the capitulum in the first
planting date
Jsl culS ) (o culs

.31 -0. -0.
33 0.09 008 Electrolyte leakage in the first planting date
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Table 8. Eigenvectors for various traits measured on eight sunflower genotypes
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component  component Traits component First component Traits
Jol S > b b Jol cuss > Gladl o35 loj 53 b Sis (5
-0.056 0.319  capitulum diargeter—first planting 0.445 0.143 Capitulum dry Weightdat anthesis- first planting
ate ate
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ate ate
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Extended Abstract

Introduction and Obijective: Sunflower is a plant with high economic value and adapted to a
wide range of climatic conditions. Spring cultivation is one of the ways to enhance in Iran the
area under cultivation of this crop, which is usually accompanied by terminal low temperatures.
In this regard, there is a need to identify and introduce indices for selecting tolerance to low
temperatures in the reproductive stage.

Material and Methods: This research was conducted in 2014 and 2017 as a split plot in the
form of a randomized complete block design with three replications in Tarbiat Modarres
University and Seed and Plant Improvement Institute, respectively. The main plots included
planting dates in two levels and the subplots consisted of five inbred lines and three sunflower
hybrids. Planting dates were adjusted to allow temperatures of 25+ 2 °C and 15+ 3 °C during
and after anthesis. Single plant yield and physiological traits such as components related to
remobilization from stem and receptacle base to seeds, dry weight of leaves and electrolyte
leakage of receptacle tissue were evaluated on all treatments. Multivariate analyzes were
performed on the measured traits.

Results: The results of combined analysis of variance of the data showed that the interaction
effects of experiment-planting date-genotype of all traits were not significant. The second
planting date reduced grain yield in all genotypes. In both planting dates, the hybrids had the
highest grain yield and the lowest electrolyte leakage. Low temperatures differentiated the yield
behavior in the inbred lines. A significant negative correlation was observed between electrolyte
leakage in the first planting date and grain yield in the second planting date. Also, the
correlation between stem diameter in top of the stem in the first planting date was significant
and positive with dry weight of the head and stem at anthesis, grain yield, 1000-seed weight and
remobilization from receptacle base to the grain in second planting date. Stepwise regression
analysis of plant yield in the second planting date on the measured traits in the first planting date
showed a significant positive effect of head dry weight at maturity and stem diameter in top of
the stem and a negative effect of electrolyte leakage. The first and second principal components,
explaining 79% of the total data variance, were able to group genotypes based on differences in
grain yield and its components, electrolyte leakage, stem diameter in top of the stem and
resistance to assimilate transfer from storage to grain.

Conclusion: Increased cell membrane stability is an evolutionary mechanism by which some
genotypes maintain their yield and performance to some extent under cold stress conditions.
This trait along with the stem diameter in top of the stem can be used as indices for selecting
inbred lines in segregating generations to withstand low temperature conditions in the second
planting date.

Keywords: Electrolyte leakage, low temperature tolerance, Second planting date, Sunflower
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