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ABSTRACT

Introduction: In recent years, the high cost of chemical fertilizers in recommended amounts and environmental pollution resulting from the
use of synthetic chemicals have limited the use of these fertilizers and have led to an increase in the demand for organic fertilizers. The use
of organic fertilizers, in addition to providing plants with sufficient amounts of nitrogen and other required nutrients, also helps to reduce
environmental pollution. Also, the release of elements in these fertilizers is gradual, and the plant has access to nutrients throughout the
growth period. The purpose of this experiment was to evaluate the nutrient content of the grains of three plants: Pennisetum glaucum
(Nutrifeed variety), Zea mays (Single Cross 260), and Sorghum bicolor (Speedfeed variety) under the influence of combined levels of
chicken manure and chemical fertilizers, with the aim of reducing the use of chemical fertilizers and improving the quality of the grains.
Materials and methods: This study was conducted in the 2023 crop year in a split plot based on a randomized complete block design with
three replications at the University of Kurdistan Research Farm located in the Dehgolan plain. The main factor of the experiment included
three species of pearl millet (Nutrifed variety), sorghum (Speedfeed variety), and maize (Single Cross 260), and the fertilization systems as
sub-factor including control, four tons per hectare of chicken manure, 3 tons per hectare of chicken manure + 50 kg per hectare of nitrogen
fertilizer from the urea source + 25 kg of phosphate from the triple superphosphate source, 2 tons per hectare of chicken manure + 100 kg
per hectare of nitrogen fertilizer from the urea source + 50 kg of phosphate from the triple superphosphate source, and complete chemical
fertilizer (200 kg per hectare of nitrogen fertilizer from the urea source + 100 kg of phosphate from the triple superphosphate source).
Results: The results of the study indicated that the highest amount of grain nitrogen (2.64%) was observed in the treatment of three tons of
chicken manure per hectare + 25% chemical fertilizer in maize grains. Also, the highest amount of phosphorus (0.54%) and iron (335.89
mg/kg) was observed in millet grains and the treatment of 3 tons of chicken manure per hectare + 25% chemical fertilizer. The highest
amounts of copper and manganese in the grain were observed in millet grains. Applying chemical fertilizer to millet plants caused a 20%
increase in grain calcium compared to millet plants in the same treatment. The highest concentration of grain sodium was in the treatment of
single application of chemical fertilizer (1.32%). Combined fertilizer treatments (3 tons per hectare of chicken manure + 100 kg per hectare
of nitrogen fertilizer from urea source + 25 kg of phosphate from triple superphosphate source) resulted in a significant increase in most of
the nutrients in the studied plants.

Conclusion: The results of this study indicated that the integrated application of organic and chemical fertilizers had the most significant
positive effect on the grain quality of maize, sorghum, and millet. For most traits, these treatments showed a statistically significant
difference compared to the sole application of chemical or organic fertilizers. Beyond significantly a reduction in the application of chemical
fertilizer consumption and consequently mitigating their adverse environmental impacts, this integrated approach aligns with the goals of
sustainable agriculture and achieving acceptable grain quality.
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Table 1. Characteristics of farm soil and chicken manure used in the experiment
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Table 3. Analysis of variance of Zea mays, Sorghum bicolor and Pennisetum glaucum grain
elements affected by different levels of chicken manure and chemical fertilizers
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Table 4- Mean comparison for the plant x fertilizer interaction effect on grain nutrient
concentrations in Zea mays, Sorghum bicolor and Pennisetum glaucum
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Zea mays
46.94 2.36 308.07 16.18 5.14 0.39 2.16 F4
53.51 3.13 274.39 14.93 3.84 0.30 1.84 F5
3211 1.28 226.71 13.26 1.17 0.12 0.75 F1
36.49 1.44 284.72 15.06 2.18 0.19 1.55 F2 c
P9 sgw
41.35 224 315.63 16.47 3.02 0.31 2.92 F3
Sorghum
42.46 2.35 308.81 16.55 3.23 0.35 2.23 F4 bicolor
50.81 3.15 286.75 15.05 421 0.21 2.02 F5
35.79 1.08 210.81 11.76 1.28 0.19 0.72 F1
40.16 1.42 262.02 14.79 1.97 0.26 1.15 F2 )
43.45 2.27 335.89 15.10 2.86 0.51 2.16 F3 .
Pennisetum
40.56 311 331.20 15.21 2.25 0.54 2.06 F4 glaucum
47.92 3.24 317.75 15.89 4.11 0.32 1.70 F5
2.24 0.18 24.56 0.98 0.24 0.05 0.17 LSD 5%

YO + o gue 5l 9,55 955 LS ;0 0 FolS B+ + (£50 055 LS 0 5 ¥ F3 (L0 055 LS jo o5 F F2 waals F1
D+ + o5l gte 5 (g 355 S )5 0 TolS Vet 4 (e 895 S 53 (3 Y A L 5 Slid g e 51 lind LS
PSS Ve ol ke Sl s 055 JESe 13 TS Vo) (oloand 355 5 5 o Slind e ke 5| Slived  S5LS
Jliml mhans ;0 LSD (yg051 ulasl s cdiiwn S o gy sl a5 poloiSilos (w5 50 (U p Dlad g pie 5l Oland
A (gl pire Dolds doys iy
Control (F1), 4 tons per hectare of chicken manure (F2), 3 tons per hectare of chicken manure plus 50 kg of
nitrogen fertilizer from urea + 25 kg of phosphate from triple superphosphate (F3), 2 tons per hectare of chicken
manure + 100 kg of nitrogen fertilizer from urea plus 50 kg of phosphate from triple superphosphate (F4) and
Complete chemical fertilizer: 200 kg of nitrogen fertilizer from urea + 100 kg of phosphate from triple

superphosphate (F5). In each column, treatments that have common letters are not significantly different from
each other based on the LSD test at the 5% probability level.
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Figure 1. Comparison of the average effect of the plant on the sodium concentration of the grain. In each column,

treatments that have common letters are not significantly different from each other based on the LSD test at the 5%
probability level.
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Figure 2. Comparison of the average effect of different fertilizer levels on grain sodium concentration. Control
(F1), 4 tons per hectare of chicken manure (F2), 3 tons per hectare of chicken manure plus 50 kg of nitrogen
fertilizer + 25 kg of phosphate (F3), 2 tons per hectare of chicken manure plus 100 kg of nitrogen + 50 kg of
phosphate (F4) and Complete chemical fertilizer (F5). In each column, treatments that have common letters are
not significantly different from each other based on the LSD test at the 5% probability level.
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