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Table 2- The amount of micro elements used to prepare 40x Gerbera stock.
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Table 3- The results of analysis of variance related to the effects of fulvic acid and iron nano-chelate
treatments on morphological indices of Gerbera jamesonii cv. Dune.
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Mean squares

s ki G LS el S0y Sp Sl Ak e oy S0k Ak SEF 05 o~
O ns & _ B
- 5! Number  Leaf fresh Leaf dry Root Root fresh Root dry sllS
Source of variation . . . .
df of leaves weight weight volume weight weight Vase life
Soslsh ol 5.39™
Fulvic acid 3 209.185™ 212.42™ 6.79™ 9545.83™ 1854.46™ 3.187™
ol S S6
Iron nano-chelate 3 24.63™ 38.72 1.48™ 3401.38™ 2073.55 43.41™ 17.187
oAl S S g A
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“Significant at 1% level of probability, * Significant at 5% level of probability, ns: non-significant
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Figure 1- Effect of different concentrations of fulvic acid and iron nano-chelate on the number of leaves of
Gerbera jamesonii cv. Dune (Non-identical letters indicate a significant difference at 5% level using
DMRT test).
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Figure 2- Effect of fulvic acid (a) and iron nano-chelate (b) on the leaf fresh weight of Gerbera jamesonii
cv. Dune (Non-identical letters indicate a significant difference at the 5% probability level respectively).
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Figure 3- Effect of fulvic acid on the leaf dry weight Gerbera jamesonii cv. Dune (Non-identical letters
indicate a significant difference at 5% level using DMRT test).
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Figure 4- Effect of different concentrations of fulvic acid and iron nano-chelate on the root fresh weight of
Gerbera jamesonii cv. Dune (Non-identical letters indicate a significant difference at 5% level using
DMRT test).
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Figure 5- Effect of fulvic acid on the root volume of Gerbera jamesonii cv. Dune (Non-identical letters
indicate a significant difference at 5% level using DMRT test).
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Figure 5- Effect of fulvic acid on vase life of Gerbera jamesonii cv. Dune (Non-identical letters indicate a
significant difference at 1% level using DMRT test).
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Table 4- The results of analysis of variance related to the effects of fulvic acid and iron nano-chelate
treatments on leaf uptake elements of Gerbera jamesonii cv. Dune.
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Figure 7- Effect of different concentrations of fulvic acid and iron nano-chelate on the nitrate Gerbera
jamesonii cv. Dune (Non-identical letters indicate a significant difference at 1% level using DMRT test).
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Figure 8- Effect of different concentrations of fulvic acid and iron nano-chelate on the phosphorus
Gerbera jamesonii cv. Dune (Non-identical letters indicate a significant difference at the 5% level using
DMRT test).
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Figure 9- Effect of different concentrations of fulvic acid and iron nano-chelate on the potassium Gerbera
jamesonii cv. Dune (Non-identical letters indicate a significant difference at 5% level using DMRT test).
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Figure 10- Effect of different concentrations of fulvic acid and iron nano-chelate on iron Gerbera
jamesonii cv. Dune (Non-identical letters indicate a significant difference at 5% level using DMRT test).
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Figure 11- Effect of different concentrations of fulvic acid and iron nano-chelate on zinc Gerbera jamesonii
cv. Dune (Non-identical letters indicate a significant difference at 5% level using DMRT test).
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Abstract

Gerbera is one of the most beautiful and popular commercial cut flowers in the world and has taken
the fourth place among this group of flowers. Considering the importance of flowers and ornamental
plants, it seems necessary to improve the quantity and quality of these plants. A factorial experiment
was conducted to investigate the effect of different concentrations of fulvic acid and iron nano-chelate
on the morphological characteristics and the amount of leaf elements of Gerbera jamesonii ‘Dune’,
based on a completely randomized design with two factors and three replications. The treatments
included fulvic acid in 4 concentrations of 0, 50, 100 and 250 mg L* as drench and iron nano-chelate
in 4 concentrations of 0, 1, 2 and 4 g L as foliar application that applied in pot and in hydroponic
conditions. The characteristics measured in this research were: the number of leaves, fresh and dry
weight of leaves and roots, root volume, vase life and absorption rate of some nutrients. The results of
the research showed that with the increase in the concentration of iron nano-chelate and fulvic acid,
the number of leaves increased, so that the maximum number of leaves was obtained at the
concentration of 250 mg L™ of fulvic acid and 4 g L™ of iron nano-chelate. Iron nano-chelate treatment
alone caused an increase in leaf fresh weight, but this increase was significant only at a concentration
of 4 g Lt compared to the control. Root fresh weight was significantly increased in all fulvic acid and
iron nano-chelate treatments. The root volume also increased with the application of different
concentrations of fulvic acid, but its increase was significant only at the concentration of 100 mg L™ of
fulvic acid compared to the control. The amount of potassium absorption decreased with the increase
in the concentration of iron nano-chelate and fulvic acid. Phosphorus absorption at a concentration of
250 mg L? of fulvic acid and iron and zinc absorption at a concentration of 2 g L™ of iron nano-
chelate with 50 and 250 mg L of fulvic acid reached their maximum, respectively. The results of this
research showed that fulvic acid and iron nano-chelate improve the growth characteristics of gerbera
by affecting the optimal absorption of elements.

Keywords: Element absorption, Humic substances, Leaf fresh and dry weight, Nano fertilizers, Root
volume.
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