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Abstract: A field experiment in the autumn 2019 was conducted to investigate the combined effect of foliar spraying with nano zinc and iron 
fertilizers on growth and yield of bell 0, 1.5, 3, and 4.5 g. The spraying with nano-Fe and nano-zinc at 3 g l  resulted in significant increase in -1

plant height, the number of branches, leaf area, dry weight, leaf content of chlorophyll, nitrogen, phosphorus, and potassium, number of fruits, 
fruit weight and total yield. The iron and zinc nano at 3 g l  + 3 g l  had significant effect  on all the above traits. Nano-fertilizers as a foliar -1 -1

application enhanced the growth and yield of bell pepper with a higher uptake of nutrients.
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Pepper is cultivated in Iraq with the traditional method at 

the beginning of spring under field conditions and the 

protected method at the beginning of autumn. Fertility can 

improve by adding organic and inorganic fertilizers to the soil. 

Nanotechnology improves soil fertility and crop production 

while minimizing environmental impact. Improving food 

security and environmental sustainability in agricultural 

systems requires an integrated approach to managing soil 

fertility, ensuring that crop production is minimizing the 

depletion of nutrient stocks in the soil. Using nanotechnologies 

in agriculture helps to improve soil fertility practices, supporting 

the intensification of crop production and the conservation of 

natural resources. Soil fertility can by improved through nano 

fertilizers that add organic matter to the soil, which leads to 

improved soil structure and contributes to creating healthy and 

fertile soils, or by spraying foliar fertilizers, to compensate for 

the losses resulting from plant uptake and other processes of 

the crops through improved nutrient use (Ziogas et al 2020). 

Using foliar nutrients is a complementary method of soil 

fertilization, which addresses the shortage of one of the 

important nutrients for plant growth (Singh et al 2017). The 

most important objectives of agricultural policy are to improve 

production and increase the number of agricultural products, in 

order to meet the needs of the ever-growing population. 

Among these technologies, nanotechnology has the potential 

to revolutionize agricultural systems, biomedicine, 

environmental engineering, safety, security, and energy 

conversion (Taran et al 2021, Kaphle et al 2018). The aim of 

this research was to determine the effect of foliar application of 

two types of iron and zinc nano fertilizers and their effect on the 

indicators of vegetative growth and yield of bell pepper.

MATERIAL AND METHODS

 The experiments were conducted in a non-heated 

plastic house at Al-Mussaib Technical College during the 

autumn 2019to observe the effect of foliar spraying with nano 

zinc and iron fertilizers on growth and yield of bell pepper 

(Yolo Wonder cultivar). The study included two factors, first 

factor included four concentrations of iron nano fertilizer (0, 

1.5, 3, and 4.5 g l ) and the second factor included four -1

concentrations of the zinc nano fertilizer (0, 1.5, 3, and 4.5 g l-

1). The spraying was done five times at 20 days interval. 

Control treatment was sprayed with water only. The spraying 

was done in the morning and until the complete wetness for 

the plants, which is preceded by irrigation of the seedlings 

before one day .The irrigation prior to spraying reduces the 

concentration of the solutes in the leaf cells because of the 

water entering and increasing the swelling, thus opening the 

stone which increases the permeability of the spraying 

solution ions to the leaf cells (Schjoerring et al 2019). The 

recommended cultivation practices were followed as per the 

vegetable production guide, 2013.   The experimental design 

was randomized complete block design with three replicates 

test. All statistical tests were performed with the program R 

2.15.0 (Team RC 2017). The mineral fertilizer was added with 

an average of 250 kg ha  of ammonium sulfate and 150 kg ha  1 1

of triple superphosphate in two batches during the vegetative 

and flowering stage. Random samples were collected from 

the soil field of the Bell pepper from three areas with a depth 

of 0-30 cm. The samples were mixed well and analyzed to 

determine the physicochemical traits according to standard 

methods (Jackson 1958) (Table 1).

After completion of the experiment, the data on various 


