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In order to evaluate the effects of different treatments of leaf removal on
different characteristics such as yield and yield components in two early
maturing cultivars of sunflower, Megasun and Hayson36. An experiment was
conducted in the educational-researching farm of Miyaneh branch, Islamic
Azad University, in the 2015 and 2016 growing season. The experiment design
was factorial based on randomized complete block design with 3 replications.
Additionally, shrub morphologic and physiologic characteristics, shrub dry
weight, chlorophyll contents, leaf area index (LAI), harvesting index(HI) and
oil yielding were studied. Results demonstrated that among different treatments
of leaf removal, yield components and studied traits existed significant
different. Also, between cultivated cultivars, statistically observed no
significant different among studied traits other than head diameter, chlorophyll
contents, LAI, HI, the weight of 1000 grain, seedlessness percentage, seed and
oil yielding. In this experiment, interaction effect between different treatments
of leaf removal and cultivars with studied traits other than head diameter,
chlorophyll contents, HI, seed number in head and, the weight of 1000 grain
were not significant. The correlation coefficients traits reduce grain yield and
oil treatments to remove the whole leaves in the middle one-third reduction
stems from two factors seedlessness percentage and weight of 1000 grain. That
appears to reduce the performance of treatment discontinuation in the middle
one-third more affected weight in 1000 grain is located. Correlation of traits
also showed a positive and significant relationship between the traits of seed
number in head, head diameter and weight of 1000 grain. In conclusion, this
study revealed that damage to leaves at the flowering stage of sunflower, in
particular leaves from the top or the middle of the plant from biotic and abiotic
factors decreased seed and oil yield.
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Introduction

Sunflower (Helianthus annuus L.) is a major
oilseed crop due to its high-quality oil, short
growth period, and adaptability to diverse
environmental conditions. Leaf area is the
primary source of photosynthate production,
and defoliation caused by biotic and abiotic
stresses can significantly reduce assimilate
supply during critical reproductive stages.
Understanding the relationships among
morpho-physiological traits and yield
components under defoliation conditions is
essential for improving seed and oil yield.
Correlation and path analysis provide
effective tools to identify key traits with
direct and indirect effects on yield.

Methodology

A field experiment was conducted during the
2015 and 2016 growing seasons at the
research farm of Islamic Azad University,
Miyaneh, Iran. The experiment was arranged
as a factorial based on a randomized
complete  block design  with three
replications. Treatments included three
sunflower cultivars (Megasun, Azargol, and
Hysun 36) and five defoliation levels applied
at flowering stage: no defoliation (control),
removal of upper one-third leaves, middle
one-third leaves, lower one-third leaves, and
complete defoliation.

Measured traits included head diameter,
chlorophyll index (SPAD), leaf area index
(LAI), harvest index (HI), number of seeds
per head, 1000-seed weight, percentage of
unfilled seeds, seed yield, and oil yield. Oil
percentage was determined using NMR
method. Data were analyzed using SAS
software, mean comparisons were performed
using Duncan’s multiple range test, and
correlation coefficients and path analysis
were used to determine direct and indirect
effects of yield components on seed yield.

Results and Discussion

Defoliation significantly affected most
morpho-physiological traits, yield
components, seed yield, and oil yield.
Complete defoliation and removal of middle
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Following the principles of research ethics

and upper leaves resulted in the greatest
reduction in seed yield (up to 87% compared
with control). Megasun cultivar showed
superior performance in head diameter,
chlorophyll content, LAI, harvest index, seed
yield, and oil yield compared to the other
cultivars.

Correlation analysis revealed strong positive
relationships between seed yield and head
diameter, number of seeds per head, and
1000-seed weight, while unfilled seed
percentage showed a significant negative
correlation with seed and oil yield. Path
analysis indicated that 1000-seed weight had
the highest positive direct effect on seed
yield, followed by number of seeds per head,
whereas head diameter had the lowest direct
effect. Unfilled seed percentage exerted
strong negative indirect effects on seed yield
through reductions in seed number and seed
weight. Yield reduction under defoliation
stress was mainly attributed to decreased
photosynthetic  capacity and assimilate
translocation during flowering and early seed
filling stages. Removal of middle and upper
leaves caused greater yield loss due to their
higher photosynthetic contribution and
proximity to the sink (head). Lower leaves,
being older and less photosynthetically
active, had minimal influence on yield when
removed. The results emphasize the
importance of maintaining source strength
during reproductive growth.

Conclusion

Sunflower is highly sensitive to defoliation at
flowering stage, particularly when middle
and upper leaves are damaged. Yield
reduction under severe defoliation is mainly
associated with decreases in 1000-seed
weight and number of seeds per head. Based
on correlation and path analysis, improving
seed weight and seed number should be
prioritized to enhance seed and oil yield.
Protection of photosynthetically active leaves
during flowering is therefore critical for
sustainable sunflower production.
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Table2.Mean comparison for number of seed in head, 1000 grain weight (g), unfilled seed, seed and oil

yield (ton).
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Figure 2. Interaction defoliation and cultivar with seed number in the head and 1000 seed weight.
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Table 3- Direct and indirect effects of traits on seed yield based on path analysis in sunflower.
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Table 4. Correlation effect of cultivar and defoliation in sunflower.
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