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Figure 1- Effects of different concentrations of nano chelated iron on A) Total phenolic content, B) Total
flavonoid content, C) DPPH Radical Scavenging
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Figure 3- Effects of different concentrations of nano chelated iron on A) soluble sugar content, B) total
protein content, C) free amino acid content
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Table 1- Variance analysis of biochemical traits of lettuce under the influence of nano chelated iron

I oS R R C s . .
3131 el el Total Jgloes A3 Sl Lk A 5N 4 a3 O is s
HRWY| i B
Free amino acid protein Soluble sugar ;PPH Fi?r‘:gr;oll d (Prr}i;ng(?l‘ 3 S.0.v
mg g' FW mg g’! mg ¢! DW
(mg g FW) (F\gN% (mg g” DW) %) FW) FW) df
Jhi oS gL
0.001™" 8.729™ 0.688™ 47467 0.006™ 0.076™ 2 Nano chelated
iron
o
0.000001 0.000025 0.000024 2.469 0.000010  0.000054 6
Error
(1) S i
8.54 0.36 1.15 2.17 491 2.45

(C.V)

ns: not significant, *p < 0.05, **p < 0.01
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Table 2- Variance analysis of mineral elements in roots and shoots of lettuce under the influence of Nano chelated iron
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Figure 3- Effects of different concentrations of nano chelated iron A) Fe concentration in root, B) Fe
concentration in shoot, C) Zn concentration in root, D) Zn concentration in shoot, E) Ca concentration in
root, F) Ca concentration in shoot, G) K concentration in root, H) K concentration in shoot, I) P
concentration in root, J) P concentration in shoot
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In recent years, many research studies have conducted to find ways to
improve agricultural products and eliminate chemical fertilizer pollutants. To
enhance crop yields and minimize the reliance on animal feed resources, it is
essential to adapt innovative agricultural practices. Organic-based synthetic
fertilizers, such as nano chelated iron can significantly enhance the
nutritional system of plants while reducing the reliance on chemical
fertilizers. Nano fertilizers are easily absorbed by plants and are more
effective than traditional chemical fertilizers. Based on this information, this
study was conducted to investigate the nutritional value of lettuce and its
capacity to absorb micronutrient elements. The study was conducted at
Tabriz University during the years 1400-1401, following a completely
randomized design with three repetitions. Three levels of nano chelated iron
(0, 0.5 and 1 g/L) were used to investigate the effect of nano chelated iron on
the absorption of micronutrients by lettuce plants. Nano chelated iron
significantly enhanced the levels of secondary metabolites, including total
phenols and flavonoids, as well as the antioxidant capacity of lettuce
compared to the control samples. Additionally, the results indicated that
higher concentrations of nano chelated iron resulted in increased levels of
total protein, soluble sugars, and free amino acids in lettuce plants compared
to the control sample. It has been demonstrated that micronutrients such as
Iron, Calcium, Zinc, Potassium, and Phosphorus accumulate in the roots and
shoots of lettuce plants with the increased application of nano chelated iron.
The increase was more pronounced in plants that received higher
concentrations of nano chelated iron. This study demonstrated that nano
chelated iron enhances plant primary and secondary metabolites, while also
supplying iron and other micronutrients to the plants.
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