The role of nano-iron chelate concentration and application time on some
morpho-physiological characteristics of Damascene Rose (Rosa
damascena)

Abstract

In order to investigate the effect of nano-iron chelate and the time of application of this element on some morphological and
physiological characteristics of Rose damascene, genotype A104, a factorial experiment with a randomized complete block
design was conducted in a two-year-old rose damascene farm. The first factor was different concentrations of nano-iron chelate
(0,05, 1, 1.5 and 2 g/l) and the second factor was application time of nano-iron chelate (0, 10 and 20 daysSafter the beginning of
the growth of plants in the growing season) with three replications. According to the results of this research, all the
morphological and physiological characteristics improved with the increase of nano-iron chelate €oncentration, The maximum
leaf width and wet and dry weight of leaves were observed at the concentration of 1.5 g/l of iron on the:20th day of spraying. The
highest increase in the height of the flowering stem was related to the 20th day spraying with a concentration of 2 g/l'of iron. The
highest number of flowers was recorded in nano-iron chelate 1.5 g/I on the 20™" day;, which was not significantly different from
the concentration of 2 g/l on the 20th day of spraying. The content of anthocyahin increasedawith the increase of iron
concentration up to 1.5 g/l and decreased at the concentration of 2 g/l. A significant increase in the'carotenoid content of plants
treated with nano-iron chelate was observed on all days of foliage application c¢empared to control plants: The highest
concentration of iron, nitrogen, magnesium, phosphorus and potassium elements in‘leaves, wasrecorded,on the 20th day of the
experiment in plants sprayed with 2 g/l of nano-iron chelate. According to the results of the research, foliar spraying of plants
twenty days after the start of seasonal growth with 1.5 g/lof nano iron\chelate is recommended to improve the
morphophysiological characteristics of rose.
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The role of nano-iron chelate concentration and application time on some
morpho-physiological characteristics of Damascene Rose (Rosa
damascena)

Extended Abstract 4

Introduction

Damascene Rose (Rose damascene) belongs to the rose familyaiThis plant is'Cultivated in many regions of Iran and the world due
to its wonderful aroma and great variety of genatypes. The lack,of nutrients, especially micronutrients, is one of the most
important factors in reducing the yield and quality of'rose essential oily, In recent years, the increase in the area of alkaline soils in
Iran has caused this plant to be more affected by the‘lack.efimicronutrient elements. Among the different micronutrients, plants
need iron the most. This element plays an importantrole in, metabolic activities such as pigment production, chloroplast
development, nitrogen fixation and enzyme activities. Reports show that the lack of available iron leads to disruption in
vegetative growth and flowering of rases. Althoughithe presence of iron in the soil is necessary for plant growth, its excess may
lead to the creation of active oxygen and, eventually oxidative stress. With the increase of free radicals and oxidative stress,
growth inhibition and poisening symptoms-accur in the plant."For this reason, it is very important to determine the appropriate
concentration of nutrients, including iron, for/ plant growth.The aim of the present study was to investigate the role of different
concentrations of nano-iron chelate ‘and wz time of application of this element on the improvement of some morpho-
physiological traits of Damascene Rose.

Materials and ‘Methods

This research was condueted as a factorial randomized complete block design in three replications in Pachet village, Mazandaran
province, in a two-year-oldiDamascene Rose farm. The first factor is foliar application of different concentrations of nano-iron
chelate (0,.0.5,.1, 1.5 and 2/g/l) and the second factor is the application time of nano-iron chelate (0, 10 and 20 days after the start
of plant growth).“Spraying was done in three stages with intervals of 0, 10 and 20 days. Distilled water was used as a control.
There were 15\plants in each plot. In order to make the bushes uniform, pruning was done before the sprouting of the shrubs. One
week after the lastefoliar application, some morphological and physiological traits including number of flowers, inflorescence
length, leaf width, Teaf fresh and dry weight, anthocyanin content, chlorophyll, phenol and elements of iron, nitrogen, calcium,
phosphorus and magnesium were investigated

Results and Discussion

According to the results of this research, all the morphological, physiological traits and concentration of food elements improved
with the increase of iron concentration. The maximum leaf width and wet and dry weight of leaves were observed at the
concentration of 1.5 g/l of iron on the 20th day of spraying. The highest increase in the height of the flowering stem was related
to the 20th day spraying with a concentration of 2 g/l of iron. The highest number of flowers was recorded in iron nanochelate 1.5
g/l on the 20th day, which was not significantly different from the concentration of 2 g/l on the 20th day of spraying. The content
of anthocyanin increased with the increase of iron concentration up to 1.5 g/l and decreased at the concentration of 2 g/l. A
significant increase in the carotenoid content of plants treated with iron nanochelate was observed on all days of foliar spraying
compared to control plants. The highest concentration of iron, nitrogen, magnesium, phosphorus and potassium elements in
leaves was recorded on the 20th day of the experiment in plants sprayed with 2 g/l of nano-iron chelate. In the results of the
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present study, growth improvement in morphological traits was observed. Iron foliar application increased the amount of
chlorophyll. Therefore, due to the increase of chlorophyll pigment, photosynthesis and as a result the morphological
characteristics of the plant improved. It has also been reported that increasing the concentration of iron in the leaf increases the
activity of peroxidase and catalase enzymes, and as a result, the amount of produced assimilates increases and improves plant
growth. n the present study, the relative water content increased with increasing the concentration of iron nanochelate up to 1.5
g/liter in all days of spraying. This increase was probably due to the increase in the osmotic potential of the cells and the content
of soluble carbohydrates in the plant

Conclusion

According to the results of the present research, in order to improve the morpho-physiological characteristics of the Damascene
Rose, it is recommended to spray the plants twenty days after the start of growth, with nano-iron chelate, especially at a
concentration of 1.5 g/I.




