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Article Info ABSTRACT
Article type: Objective: This study evaluated the effects of combined applications of poultry
Research Article manure and chemical fertilizers on the yield and forage quality of three forage

crops pearl millet (Pennisetum glaucum), maize (Zea mays), and sorghum
(Sorghum bicolor) with the aim of reducing reliance on chemical fertilizers

Article history: while improving forage quantity and quality.

Received 2 October 2025 Method: Field experiments were conducted over two growing seasons (2023—
Received in revised form 24 and 2024-25) at the Research Farm of the University of Kurdistan, Dehgolan
30 April 2026 Plain, using a split-plot arrangement within a randomized complete block design
Accepted 5 July 2026 with three replications. Forage species (pearl millet, sorghum, and maize) served

Published online 22 September 2026 as the main plots, and fertilization systems as the sub-plots. The five fertilization
treatments were: control (no fertilization); poultry manure alone at 4 t ha;
poultry manure at 3 t ha! combined with 50 kg N ha'! (urea) and 25 kg P>Os ha'!
(triple superphosphate); poultry manure at 2 t ha™ combined with 100 kg N ha!
(urea) and 50 kg P>Os ha! (triple superphosphate); and full chemical fertilization
(200 kg N ha'+ 100 kg P.Os ha'). Forage quality traits water-soluble
carbohydrates (WSC), crude fiber (CF), crude protein (CP), neutral detergent
fiber (NDF), acid detergent fiber (ADF), and ash as well as biological yield were
measured. Data were analyzed using SAS software (version 9.4).

Results: The highest WSC content was recorded in maize under both the full
chemical fertilizer and the 2 t ha™! poultry manure + 100 kg N ha'+ 50 kg P2Os
ha'! treatments. The lowest CF content was observed in pearl millet receiving 2 t
ha™ poultry manure+ 100 kg N ha'+ 50 kg P2Os ha™. The highest CP content
was recorded in maize under the 2 t ha! poultry manure+ 100 kg N ha'+ 50 kg
P20s ha'! treatment, which did not differ significantly from the CP content
(14.06%) obtained under the 3 t ha! poultry manure+ 50 kg N ha''+ 25 kg P2Os
ha'! treatment. The highest NDF content was obtained in pearl millet treated
with 4 t ha! poultry manure alone, while the highest ash content was associated
with the full chemical fertilization treatment. The greatest biological yield was
achieved with the 2 t ha™! poultry manure + 100 kg N ha' + 50 kg P>Os ha’!
treatment.

Conclusion: The combined treatment of 2 t ha™! poultry manure with 100 kg N
ha'! and 50 kg P2Os ha! significantly improved forage quality and biological

Keywprds: . yield in maize, while also enhancing certain quality parameters in pearl millet
Combznedfe_rtzlzzer and sorghum. These findings indicate that integrating poultry manure with
Crude protein reduced rates of chemical fertilizer can lower input costs and environmental
f; Q’} de digestibility impacts while maintaining or enhancing crop productivity.
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