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Investigated the effect of liquid organic fertilizers enriched with different s of iron on

the concentration of nutrients in corn (Zea mays L.) and post estsoi

Abstract

An experiment was conducted to investigate the effect of different levels of am i i ge fertilizers
on the concentration of nutrients in corn plants and soil after harvest in a factoj i tely randomized
design with three replications under greenhouse cona¥g i 3% iron-containing
ferrous sulfate solution (S); organic fertilizer without I rate applicalion of organic fertilizer
without iron and 3% ferrous sulfate (OS); organic fertilize o iron from ferrous sulfate (A); organic
fertilizer enriched with 1.5% iron from Fe-EDTA and 1.5% fro fate (AE); organic fertilizer enriched with
1.5% iron from Fe-DTPA and 1.5% from ferr, ; anic fertilizer enriched with 1.5% iron from
Fe-EDDHA and 1.5% from ferrous sulfate (. . ilizers were applied via fertigation at two levels, 50 and

100 L ha™!, corresponding to 80 and 160 mg F
treatments increased the concentration of nitrog tassium, calcium, magnesium, copper and zinc in
the corn shoot compared to control; hoyever, he soil was less and only some treatments had a
significant difference with the*€ontrol. The ARKLOO treat d the best efficiency, so that in this treatment the

concentration of iron and copper ssue), nitrogen (2.29%), phosphorus (0.25%), potassium
(2.27%), calcium (0.34‘, and magne (0.179 sed by 54.3, 15 17.7,19.2, 17.4, 17.6, 14.6% respectively
compared to the control | t

Keywords: Iro

e main factors limiting plant growth and plays an important role in crop yield, food quality,
il health. Although iron is an abundant element in soil, its availability to plants is generally very
low (Zuluaga et al, 2023). Therefore, iron deficiency is one of the most important limiting variables affecting crop
yield, food quality, and human nutrition. Currently, iron fertilization is the most common approach adopted in
agriculture to prevent or correct iron chlorosis. For soil applications, iron fertilizers are based on iron chelated with
synthetic amino carboxylate ligands (e.g. HEDTA, EDTA, DTPA, EDDHA), which are effective in retaining iron in
the soil solution, even in alkaline soils, thereby increasing its bioavailability for plant uptake (Zuluaga et al., 2023).
Among these chelates, the significant increase in plant iron yield and nutritional value confirms the usefulness of Fe-
EDDHA application in calcareous soils (Schenkeveld et al., 2008). Along with synthetic iron chelates, the use of
organic fertilizers is one of the most effective methods of plant nutrition in order to increase yield, be environmentally
friendly, and achieve sustainable agricultural goals. Organic materials and fertilizers increase soil quality by improving
soil structure, nutrient retention, and biological activity. Organic fertilizers have residual effects in soils and may be
able to enhance plant growth and increase iron availability, making them a suitable alternative to expensive chemical
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iron fertilizers (Widowati et al., 2012). Accordingly, the present study was designed and implemented in a calcareous
soil with the aim of investigating and comparing the effects of various types of liquid organic fertilizers enriched with
different sources of iron and their different levels of application on the concentration of nutrients in corn plants and
soil after harvest.

Material and Methods

A factorial greenhouse experiment with two factors—fertilizer type and application rate—was conducted in a
completely randomized design using fertigation, with three replications under controlled conditions, in the greenhouse
of the Farhikhtegan Zarnam Industrial-Research Group during the winter of 2024. The treatments included: control
(C); 3% iron-containing ferrous sulfate solution (S); organic fertilizer without iron enri
application of organic fertilizer without iron and 3% ferrous sulfate (OS); organic fertilizer e
from ferrous sulfate (A); organic fertilizer enriched with 1.5% iron from Fe-EDTA and Qg% us sulfate
(AE); organic fertilizer enriched with 1.5% iron from Fe-DTPA and N\g% from ferrous sul organic
applied

The results of this study showed that the application o nic fertilizer enriched
with Fe-EDDHA, significantly improved the absorptio e aerial parts of corn plants, which,
considering the increase in fresh and dry weight, indicates th i nt improved the yield and absorption of

nutrients by the plant. The AH treatment at the level 0fd00 liters tare (AH100) showed the best efficiency, as
it increased the concentration of iron, nitrogen otassium, calcium, magnesium and copper compared to
the control treatment in the aerial parts of the p er harvest. The results indicated that the AH100 and
AH50 treatments led to the highest iron conce oil and plant shoots, with increases of 57.7% and
45.6% in the soil and 54.3%g@nd 38.9% in the sho
soil reached a maximum Vaﬂ of 1.71 mg/kQunder the eatment, which was significantly higher than the
control (1.58 mg/kg). Similarly, zi i rial parts of corn was enhanced by fertilizer application,
particularly in AH100 AHS50, sho i "2% and 14.7% over the control. Nitrogen concentration in
the shoots was also hi% D100 treatments, with increases of 17.7% and 12%, while soil nitrogen
content significantly incre . The highest available phosphorus level was also recorded in the AH100
treatment, with

.23%, and 2.22% for AH100, AH50, and AD100, respectively). Similarly, calcium
oots reached its maximum under AH100, showing significant differences from the
t values of 0.339%, 0.335%, and 0.314% for AH100, AH50, and AD100 treatments,
| fertilizer treatments enhanced the fresh and dry weights of corn shoots compared to the
control, altho all increases were statistically significant. The greatest fresh shoot biomass was achieved in the
AH100, AH50, affd AD100 treatments, with averages of 199.26, 186.25, and 183.45 g per pot, representing 35.8%,
26.9%, and 25% increases compared with the control, respectively.

Conclusions

The use of liquid organic fertilizer enriched with Fe-EDDHA significantly improved the growth and nutritional status
of corn, which is attributed to the increased absorption of iron and other nutrients in the plant and soil. In addition,
due to the composition of this fertilizer, which contains organic matter and amino acids, it can help improve the
physical, chemical and biological properties of the soil, including stimulating the activity of beneficial
microorganisms. However, due to the potted nature of the experiment, the present results reflect the plant response
under controlled conditions and cannot be directly generalized to field conditions. Therefore, providing a definitive
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recommendation regarding this treatment requires conducting field trials to assess the stability of its effects and its
efficiency under real production conditions.
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