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Introduction

Maize is a primary source of food for humans, livestock and industrial purposes. Silage maize is a crucial
feed crop on livestock farms worldwide, primarily used to enhance livestock productivity and performance. The
high utilization of maize for silage is attributed to its substantial green fodder mass production, high energy
content in dry matter, quality biomass, low buffering capacity, and high soluble carbohydrate levels. However,
improper use of chemical fertilizers in maize cultivation has led to soil and environment pollution and soil
quality degradation. Continuous use of these fertilizers can result in soil toxicity and deficiencies in essential
macro and micronutrients. Sustainable agriculture aims to reduce chemical fertilizer usage and enhance soil
nutrient cycling by substituting chemical inputs with organic fertilizers, thereby increasing yield per unit area
and improving agricultural product quality. Vermicompost, an organic fertilizer, enhances elements absorption
by crops by increasing root cell membrane permeability, stimulating root growth, and promoting root hair
proliferation. This experiment aimed to investigate the response of maize cultivars to different levels of
vermicompost and chemical fertilizers to optimize crop nutrition management and reduce chemical fertilizers
consumption, supporting sustainable agriculture.

Materials and Methods
This research was conducted at the Grizeh Agricultural Jihad Organization farm in Kurdistan Province during
the 2022 cropping season. The experiment was designed as a split-plot based on a randomized complete block
design with three replications. The main factor included different fertilizer levels: Control (no fertilizer),
vermicompost at 5 ton.ha?l, vermicompost at 3.75 ton.hal + 25% recommended chemical fertilizer,
vermicompost at 2.5 ton.ha® + 50% recommended chemical fertilizer, and 100% recommended chemical
fertilizer (150 kg.ha* of urea + 200 kg.ha'! of superphosphate + 50 kg.ha™* of potassium sulfate). The subfactor
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included three maize cultivars: SC 704 (120 days, mid-ripe), ZP 600 (110-120 days, mid-ripe) and Album (90-95
days, early). Data were analyzed using SAS 9.1 software, and mean comparisons were made using the LSD test.
Graphs were created using Excel software.

Results and Discussion

Results showed that the highest contents of grain nitrogen, phosphorus, oil and starch were observed in the
treatment of 2.5 tons of vermicompost per hectare + 50% of the recommended chemical fertilizer. The highest
grain yield (8.85 ton.ha) and dry forage yield (20.24 ton.ha) were also observed in this treatment. The highest
amount of silage fodder protein content was obtained from the treatment of 100% recommended chemical
fertilizer. The highest forage protein yield was observed in the treatment with 100% of the recommended
chemical fertilizer which did not show a significant difference compared to the treatment with a combined
application of 2.5 tons of vermicompost per hectare + 50% of the recommended chemical fertilizer.
Additionally, the highest percentage of silage fodder ash and neutral detergent fibers were found in the treatment
of 2.5 tons of vermicompost per hectare + 50% of the recommended chemical fertilizer. No significant
difference was observed between the studied cultivars in terms of grain and forage yield; however, the grain oil
and starch content in the SC 704 cultivar was higher than in the other cultivars studied. Among the reasons for
the increase in grain and forage yield in the integrated treatments of chemical fertilizer and vermicompost, we
can mention the greater compatibility between available soil nitrogen and plant needs in integrated levels. So that
at the beginning of growth, when the nutritional requirement is low, the amount of inorganic nitrogen in organic
fertilizers is lower than that of chemical fertilizers, but in the stages of reproductive growth, due to the
continuation of the mineralization process, absorption continues for a longer period of time.

Conclusion
The combined fertilizer treatment of 2.5 tons of vermicompost per hectare + 50% of the recommended
chemical fertilizer was superior to other fertilizer treatments concerning most traits related to the quality and
yield of maize grain and forage. In general, the use of organic manures such as vermicompost, while
significantly reducing the consumption of chemical fertilizers, can reduce the harmful environmental effects
caused by their use.
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Table 2- Analysis of variance for the effects of individual and combined application of vermicompost and chemical fertilizer
on the yield and quality characteristics of seed in three maize varieties
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Table 3- Mean comparison of the effects of fertilizer and cultivar on grain yield and quality characteristics of

maize
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ol o Grain yield b > I 039 I3 s Grain
Treatments Levels (ton thl) Grain  Grain oil yield Grain N (%) Grain P (%) starch (%)
' oil (%) (kg.hal)
a1 5.14¢ 2.28¢° 114.27¢ 0.72¢ 0.106¢ 59.4b
oS az 6.97° 2.99d 202.514 0.88¢ 0.124¢ 62.0°
Fertilizer as 8.332 4.96 411.26° 1.17¢ 0.139¢ 62.7°
a 8.852 5.832 512.052 1.872 0.218? 70.92
as 8.102 4.10¢ 327.36°¢ 1.58° 0.180° 63.9°
LSD 5% 0.97 0.54 25.29 0.17 0.016 3.83
SC 704 7.732 4.422 353.242 1.262 0.1542 66.30?
CuTt?var P 600 7.528 3.71° 289.31° 1.252 0.1532 60.50°
V;’é Igm 7.202 3.96% 298.01° 1.202 0.1522 64.592
LSD 5% 0.74 0.48 21.85 0.13 0.014 3.77
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a,: Control (no fertilizer), a,: 5 ton.ha™ of vermicompost, as: 3.75 ton.ha ! of vermicompost + 25% recommended chemical fertilizer,
a,: 2.5 ton.ha vermicompost + 50% Recommended chemical fertilizer, as: 100% recommended chemical fertilizer
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Table 4- Analysis of variance for the effect of different levels of fertilizer on yield and quality of three maize cultivars
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Replication
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Fertilizer
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c T;’ ar 2 1.32" 0.68™ 41.54m 130.39™ 778.93™ 10.54m
UltIvi
) %355
Fertilizer x 8 2.61" 1.59" 10.41"s 4.31m 631.33 "™ 4.97m
cultivar
Y s
E 9 20 3.01 143 13.68 6.32 34350.08 7.83
rror
et 20.9 29.3 10.0 8.1 12.35 16
CV (%)
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non-significant, *: significant at P<0.05, **: significant at P<0.01, respectively. ":
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Table 5- Mean comparison of different levels of fertilizer and cultivar effects on dry forage yield and quality
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Treatments Levels Acid detergent fiber (%0) Prg:slﬂgi)eld Dry forage yield (ton.ha?)
a1 35.22 674.37° 13.12¢
568 a 34.32 861.25¢ 15.63¢
Fertilizer as 29.0° 1804.85° 19.512
as 24.6° 1922.83% 20.242
as 26.4%¢ 2272.25% 18.67%
LSD 5% 2.98 367.27 2.19
SC 704 33.92 1513.162 17.65°
f"é_) ZP 600 28.9° 1499.05% 17.26%
Cultivar 5
£ 26.6° 1508.942 17.492
Valbom
LSD 5% 2.11 221.65 1.86

oy O + LS 3 CuwgraS 09 oy VO A4 wdddpuos olands 355 uoyd YO + LS )0 CawgraS s0y5 (7 TIVO 183 S )0 CawgpoS' 509 o gz 182 (395 CBpuan pas) dals :AL
0Abdno gl (oland 365 Moy Vo v i85 wAbduog (olewd 358

a: Control (no fertilizer), a,: 5 ton.ha™* of vermicompost, as: 3.75 ton.ha™ of vermicompost + 25% recommended chemical fertilizer, a,: 2.5 ton.ha™*
vermicompost + 50% Recommended chemical fertilizer, as: 100% recommended chemical fertilizer
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Fig. 2- The effect of fertilizer levels on crude protein (a), ash (b) and neutral detergent fiber (c) of
maize silage fodder
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ai: Control (no use of fertilizer), a2: 5 t. ™ of vermicompost, as: 3.75 t. h'! of vermicompost + 25% recommended

chemical fertilizer, as: 2.5 t. h'* vermicompost + 50% Recommended chemical fertilizer, as: 100% recommended
chemical fertilizer
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