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Figure 1. A. Flowering autumn daffodil on October 7, 2021. B. A completely frost-bitten view of
chrysanthemums on the same date, October 7, 2021. C. An autumn daffodil covered in snow on January
17, 2022, when the night temperature dropped to -21 °C. D. The same plants emerged with their shiny
strap-shaped leaves after the snow melted on February 3, 2022. (Images were taken from the landscape of
the University of Kurdistan.)
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Figure 1. Fluctuations of nitrogen content in bulb tissue types (bud, outer and inner scales, and basal
plate) of autumn daffodil at three stages: entering dormancy (June), during dormancy (July), and exit

from dormancy (October) (Data followed by the same letters, are not significantly different using the LSD
test at 5% level and the vertical index above the columns represents a standard error).
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Figure 2. Fluctuations of nitrogen content in the leaves and roots of autumn daffodil at two stages:
entering dormancy (June) and exit from dormancy (October) (Data followed by the same letters are not
significantly different using the LSD test at 5% level, and the vertical index above the columns represents
a standard error).
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Figure 3. Fluctuations of phosphorus content in bulb tissue types (bud, outer and inner scales, and basal
plate) at three stages: entering dormancy (June), during dormancy (July), and exit from dormancy
(October) of autumn daffodil. (Data followed by the same letters are not significantly different using the
LSD test at 5% level, and the vertical index above the columns represents a standard error).
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Figure 4. Fluctuations of phosphorus content in the leaves and roots at two stages: entering dormancy
(June) and exit from dormancy (October) of autumn daffodil (Data followed by the same letters are not
significantly different using the LSD test at 5% level, and the vertical index above the columns represents
a standard error).
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Figure 5. Fluctuations of potassium content in bulb tissue types (bud, outer and inner scales, and basal
plate) at three stages: entering dormancy (June), during dormancy (July), and exit from dormancy
(October) of autumn daffodil. (Data followed by the same letters are not significantly different using the
LSD test at 5% level, and the vertical index above the columns represents a standard error).
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Figure 6. Fluctuations of potassium content in the leaves and roots at two stages: entering dormancy
(June) and exit from dormancy (October) of autumn daffodil (Data followed by the same letters are not
significantly different using the LSD test at 5% level, and the vertical index above the columns represents
a standard error).
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Figure 7. Fluctuations of copper content in bulb tissue types (bud, outer and inner scales, and basal plate)
at three stages: entering dormancy (June), during dormancy (July), and exit from dormancy (October) of
autumn daffodil. (Data followed by the same letters are not significantly different using the LSD test at
5% level, and the vertical index above the columns represents a standard error).
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Figure 8. Fluctuations of copper content in the leaves and roots at two stages: entering dormancy (June)
and exit from dormancy (October) of autumn daffodil (Data followed by the same letters are not
significantly different using the LSD test at 5% level, and the vertical index above the columns represents
a standard error).
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Figure 9. Fluctuations of iron content in bulb tissue types (bud, outer and inner scales, and basal plate) at
three stages: entering dormancy (June), during dormancy (July), and exit from dormancy (October) of
autumn daffodil. (Data followed by the same letters are not significantly different using the LSD test at

5% level, and the vertical index above the columns represents a standard error).
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Figure 2. Fluctuations of iron content in the leaves and roots at two stages: entering dormancy (June) and
exit from dormancy (October) of autumn daffodil (Data followed by the same letters are not significantly
different using the LSD test at 5% level, and the vertical index above the columns represents a standard
error).
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Figure 11. Fluctuations of zinc content in bulb tissue types (bud, outer and inner scales, and basal plate)
at three stages: entering dormancy (June), during dormancy (July), and exit from dormancy (October) of
autumn daffodil. (Data followed by the same letters are not significantly different using the LSD test at
5% level, and the vertical index above the columns represents a standard error).
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Figure 2. Fluctuations of zinc content in the leaves and roots at two stages: entering dormancy (June) and
exit from dormancy (October) of autumn daffodil (Data followed by the same letters are not significantly
different using the LSD test at 5% level, and the vertical index above the columns represents a standard
error).
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Abstract

Autumn daffodil is a bulbous plant from the Amaryllidaceae family. Its bright yellow flowers bloom in
autumn, and it requires little water, making it a promising candidate for use as an ornamental plant in
landscaping. This study, which ran from September 2017 to October 2018, examined fluctuations in the
elements N, P, K, Fe, Zn, and Cu at three stages: entering dormancy (June), during dormancy (July), and
exiting dormancy (October). These fluctuations were measured in various bulb tissues (outer scales, inner
scales, basal plate, and bud), as well as the leaves and roots of the autumn daffodil. The results showed that
during the entering dormancy stage, the basal plate had the highest concentrations of N, Cu, and Zn, while
the outer scales had the highest P content; Fe showed no significant variation. During the dormancy phase,
the inner scales contained the most nitrogen, while the buds contained the most phosphorus. In contrast, Cu,
Fe, and Zn were mostly found in the basal plate. The basal plate had the highest levels of N, P, and Fe as it
exited dormancy, while Zn peaked in the bud, and Cu levels were comparable in both the bud and the basal
plate. Throughout the three stages, the outer scales had the highest K content. During the second part of the
experiment, the highest concentrations of N, P, K, and Zn in leaf tissue were found as the plant exited
dormancy. Conversely, the highest levels of Fe and Cu were discovered during the dormancy stage. In root
tissue, the exit from the dormancy stage produced the highest levels of N, P, Cu, and Zn, whereas K and Fe
were most abundant during the entering dormancy stage. Understanding the autumn daffodil's nutrient
fluctuations across tissues and physiological stages provides a solid scientific foundation for optimizing the
timing of nutrient supply. Nutritional coordination with the plant's growth and dormancy phases can improve
growth performance during the current season while also improving flower quality and uniformity in the
following growth cycle. This method improves nutrient use efficiency and can lead to increased productivity
in the cultivation of this ornamental species.

Keywords: Bulbous plants, Dormancy, Landscape, Nutrient elements.



