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ABSTRACT
A field experiment was conducted at the Somali National University experimental farm, Gaheyr campus (Mogadishu, Somalia), from October 2021 to February 2022 to evaluate the effect of different nitrogen fertilizer rates on the growth and yield of Brachiaria Mulato II. The study employed a randomized complete block design with three replications and seven nitrogen levels (0, 25, 50, 75, 100, 125, 150 kg N/ha). Growth and yield responses were assessed to determine the optimum nitrogen requirement and identify the critical rate beyond which forage yields are no longer significant or economically justified.
Nitrogen application significantly (P < 0.05) improved most growth parameters and had a clear positive effect on both fresh and dry biomass yield. Fresh yield increased from 40,750 to 56, 833 kg/ha, while dry yield increased from 14,583 to 23,083 kg/ha between 0 and 150 kg N/ha, respectively. However, yield increments became statistically insignificant beyond 100 kg N/ha.
Overall, the study concludes that 100 kg N/ha represents the critical nitrogen dose for Brachiaria mulato II grown on sandy soils of the Benadir region, producing the highest statistically significant yield while remaining economically optimal for farmers.
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1. Introduction
Brachiaria species are among the most extensively cultivated tropical forage grasses worldwide. Within pasture-based production systems, grasses of the Brachiaria genus are particularly prominent, accounting for approximately 70–80% of the cultivated grazing areas. This widespread adoption is largely attributed to their broad adaptability to diverse soil conditions and climatic environments (Silva et al., 2013).
In Brazil alone, approximately 80 million hectares are cultivated with Brachiaria pastures. These improved forage systems have been reported to increase animal productivity by five to ten times compared with native savanna vegetation in tropical Latin America, thereby contributing substantially to farmers’ income (Watanabe et al., 2011). In East Africa, particularly Kenya, Brachiaria-based forage systems have similarly been linked to improved livestock performance, including reported milk production increases of 15–40% (Adnew et al., 2019; Ali et al., 2022).
Brachiaria grasses possess a range of desirable agronomic and ecological traits that make them well-suited to sustainable livestock production systems. They are tolerant of water stress, marginal soils, and shaded environments, while producing high forage yields with good nutritive quality. Brachiaria grasses enhance nitrogen use efficiency through biological nitrification inhibition, contribute to carbon sequestration, and reduce greenhouse gas emissions as well as groundwater pollution. Their well-developed root systems play a critical role in soil aggregation, moisture retention, and erosion control. Collectively, these attributes make Brachiaria cultivars a promising option for improving feed availability during dry periods and enhancing livestock productivity (Mutai et al., 2017; Ali et al., 2022).
Somalia’s livestock sector is a dominant contributor to the national economy, accounting for approximately 40% of gross domestic product and more than 80% of export revenues (FAO, 2018). Livestock production is predominantly extensive and heavily dependent on natural rangelands as the primary feed resource. However, over recent decades, rangeland productivity has declined due to recurrent droughts, sustained overgrazing, weak grazing management frameworks, and increasing climate variability. These challenges are further exacerbated in urban and pre-urban areas, where the expansion of zero-grazing and stall-fed systems has intensified pressure on available feed resources. Consequently, both seasonal and chronic feed shortages have emerged as major constraints to livestock productivity, particularly during prolonged dry seasons when forage availability and quality are severely reduced. During these periods, farmers rely heavily on crop residues, which are often the sole feed resource but are nutritionally poor, with low protein content and digestibility (World Bank; FAO, 2018). In this context, the introduction of improved, nutrient-responsive forage species such as Brachiaria cv. Mulato II is essential to address year-round feed deficits.
Although Brachiaria cv. Mulato II exhibits tolerance to drought and low soil fertility, nitrogen remains the most limiting nutrient for its growth and biomass production. Nitrogen plays a critical role in chlorophyll formation and protein synthesis, thereby directly influencing vegetative growth and forage yield. Numerous studies have reported positive yield responses of Brachiaria species to nitrogen fertilization (Boddey et al., 2004; Delevatti et al., 2019).
However, information on appropriate nitrogen fertilizer rates for Brachiaria cv. Mulato II under the soil and climatic conditions of the Benadir region is lacking.
The present study therefore, aims to evaluate the response of Brachiaria cv. Mulato II to different nitrogen fertilizer application rates under local agro-ecological conditions. Specifically, the study seeks to:
1. Assess forage yield responses of irrigated Brachiaria cv. Mulato II to varying nitrogen fertilizer application rates;
2. Identify the critical nitrogen application level beyond which additional fertilizer does not result in significant improvements in forage yield or economic returns; and
3. Provide data-based recommendations for the sustainable and economically profitable production of irrigated Brachiaria cv. Mulato II in the Benadir region of Somalia.
The outcomes of this research contribute to the scientific literature by providing a reference point for subsequent studies and a practical guide for conducting similar experimental investigations. Moreover, the evidence generated offers valuable insights for policymakers at both national and local levels in formulating strategies that promote the adoption of Brachiaria cv. Mulato II as a sustainable fodder resource for livestock systems in Somalia. Ultimately, the study serves as an important source of information for researchers, extension personnel, and agricultural practitioners seeking to improve forage productivity through efficient and optimized fertilizer management.
2. Materials and Methods
2.1 Experimental Site and period 
The study was conducted at the Experimental and Research Farm of the Faculty of Agriculture, Somali National University, located on the Gaheyr Campus in Mogadishu, Benadir Region, Somalia (2.04° N, 45.32° E; approximately 200 ft above mean sea level).
Figure 1 Study Area Map









The study area is characterized by a hot semi-arid climate, with a mean annual temperature of approximately 27 °C. Annual rainfall averages 460–470 mm and shows strong seasonal variability. The primary rainy season (Gu, April–June) accounts for about 52% of annual rainfall, while the secondary rainy season (Deyr, October–November) contributes approximately 28%. Two dry seasons occur between these periods: Xagaa (July–September), which is relatively mild and receives about 20% of annual rainfall, and Jiilaal (January–March), which is hot and very dry. Potential evapotranspiration is high (≈1,782 mm/year), indicating a substantial moisture deficit and the need for irrigation in forage production systems (Benadir regional administration, 2022).
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Figure 2: Distribution of monthly weather parameters (Benadir regional administration, 2022)
The experiment was carried out over a 4 and a half month period, from October 2021 to February 2022. This period covers part of the short rainy season (Deyr) and the subsequent dry season (Jiilaal), allowing evaluation of forage growth under contrasting climatic conditions typical of the Benadir region.




2.2 Soil Fertility and Irrigation Management
The experiment was conducted on loamy sand soils typical of the coastal lowlands of the Benadir region in southern Somalia, which are characterized by low fertility. The laboratory results confirmed extremely low OM (0.009%) and N (0.0015%), very low available phosphorus (P2O5—4 ppm; NaHCO3 extract), low exchangeable potassium (K2O—0.25 meq/100 g), and a measured pH of 7.6, indicating a slightly alkaline soil environment.
The net water requirement (NWR) for the Brachiaria Mulato II was estimated using the monthly PET and rainfall data over the experimental period. The general formula applied was , where PET = potential evapotranspiration (mm/month), and Pe = effective rainfall (mm/month). For sandy loam soils, effective rainfall was assumed to be 100% of the monthly rainfall, given high infiltration and moderate runoff. Total NWR= 121+75+143.9+151.9= 491.8 mm
Table 1. Water requirement for the growing period
	Month
	PET (mm)
	Rainfall (mm)
	Net (mm)

	Oct
	155.0
	34.0
	121

	Nov
	147.0
	72.0
	75.0

	Dec
	151.9
	8.0
	143.9

	Jan
	151.9
	0.0
	151.9







(Benadir regional administration, 2022).
We calculated total water requirement for the growing period, using the monthly values for November to January:  

1 mm of water over 1 m² corresponds to 1 L of water. The daily water requirement was calculated by dividing the total water requirement by the number of days in the growing period (2021 October–January 2022, 130 days):
The irrigation duration for each 3×3 m plot was determined based on the computed daily water requirement using the following formula:

Accordingly, each plot was irrigated for 3 minutes per day in a single session using a 5/8-inch garden hose delivering water at 12 L/min. This schedule ensured that the grass received sufficient moisture to meet its physiological needs while compensating for the high evaporation characteristic of the hot Benadir climate.
Irrigation was applied immediately after sowing and subsequently adjusted based on crop water requirements, growth stage, and climatic conditions. The daily irrigation duration of approximately 3 minutes per plot represents an average irrigation requirement calculated from the total net water requirement (NWR) of the crop over the entire growing period. This value was used as a baseline reference for irrigation scheduling and does not imply that a fixed 3-minute irrigation was applied every day regardless of crop growth stage or daily weather conditions such as rainfall events or periods of high temperature and evaporative demand. In practice, irrigation was adjusted according to crop developmental stage and prevailing climatic conditions. This averaging approach provided a uniform and operationally feasible irrigation framework while allowing sufficient flexibility to meet crop water requirements, thereby ensuring adequate soil moisture availability without causing water stress or excessive irrigation under the relatively homogeneous sandy-loam soil conditions of the experimental site.

2.3 Experimental Design and Treatments 
A field experiment was laid out on a 264 m² (24 m × 11 m) experimental site using a Randomized Complete Block Design (RCBD) with three replications to evaluate nitrogen fertilizer effects. Seven nitrogen application rates, 0 (control), 25, 50, 75, 100, 125, and 150 kg N/ha, were assigned to plots. The experimental area was subdivided into 21 plots of 3 m × 3 m, with 0.5 m spacing between adjacent plots and 1 m between replications. The field was manually prepared through hoeing and leveling to achieve a uniform seedbed before planting.
Brachiaria cv. Mulato II was established through direct seeding on 12 October 2021 using certified seed. Sowing was performed at a spacing of 50 cm between rows and 25 cm between plants within rows. Full germination occurred 12 days after sowing, and all subsequent agronomic practices were scheduled relative to the germination date.
Nitrogen fertilizer treatments were assigned to experimental plots following a Randomized Complete Block Design (RCBD) to ensure unbiased distribution within each replication. Organic compost was applied uniformly to all plots before fertilizer treatments at a rate equivalent to 11.11 t/ha, corresponding to 10 kg per 9 m² plot, to standardize soil fertility conditions across the experimental field. The total treated area (189 m²) comprised only the cultivated plots, excluding paths and border areas.

To correct potential phosphorus deficiencies, di-ammonium phosphate (DAP; 46% P₂O₅) was applied during land preparation at a rate of 108.7 kg/ha. Nitrogen was supplied as urea (46% N) and applied in three equal split applications at 20, 35, and 50 days after germination, corresponding to critical growth stages of Brachiaria cv. Mulato II.
2.4 Data Collection, Edibility, and Economic Analysis
Data on growth parameters (plant height, tillers per plant, leaves per plant, and leaf area estimated using Sticker’s formula: LA = Length × Width × 0.75) were collected from 10 randomly selected plants per plot within a 4 m² sample area. Yield components included fresh and dry biomass yield.
Using Statistix 8.0 software, data were subjected to analysis of variance (ANOVA) to ascertain how nitrogen fertilizer rates affected Brachiaria mulato II growth and yield metrics. Plant height, the number of tillers per plant, the number of leaves per plant, and the area of the leaves were among the growth factors that were examined; fresh weight and dry weight were among the yield characteristics. The Least Significant Difference (LSD) test was used to differentiate treatment means at a 5% probability level (α = 0.05). The appropriateness of the model and the assumption of additivity were also evaluated using Tukey's one degree of freedom test for nonadditivity. 
A palatability/edibility test was conducted using three livestock species (Camel, Cattle, and Goats) to evaluate the acceptability of dry Mulato II grass. A total of 15 animals were used, comprising five animals from each species. Each animal was offered 1 kg of sun-dried grass, and the amount consumed was recorded after feeding. The animals used in the test were locally kept livestock whose owners regularly provided them with feed. To ensure uniformity and eliminate the effect of prior feeding, all animals were offered the test forage early in the morning before receiving any other feed. The edibility percentage was calculated using the formula. Edibility percentage was calculated as: 
The economic analysis was conducted to evaluate the profitability of nitrogen application using the following formulas. The fixed cost (FC) was calculated as the sum of seed and DAP input costs: FC = (Seed quantity (kg/ha) × Seed price per kg) + (DAP quantity (kg/ha) × DAP price per kg). Substituting the actual values gives FC = (7 × $60) + (108.7 × 3) = 420 + 326.1 = 746.1 $/ha. The urea input per treatment, considered as the variable input, was determined using the formula Urea input (kg/ha) = (N rate / 0.46) × 1.5, where 0.46 represents the nitrogen content in urea. The variable cost (VC) was then computed as VC = Urea input (kg/ha) × Urea price per kg. The total cost (TC) was obtained by adding fixed and variable costs, TC = FC + VC. Total revenue was estimated separately for dry matter and fresh biomass yields. Revenue from dry matter yield (RD) was calculated as: RD = Dry yield (kg/ha) × 0.32. Where $ 0.32 represents the market price of dry biomass. Revenue from fresh biomass yield (RF) was calculated as: RF = Fresh yield (kg/ha) × 0.12. Where $ 0.12 represents the market price of fresh biomass. Profit (π) was estimated as the difference between revenue and total cost: π = R − TC. Finally, the Incremental profit was obtained by subtracting the profit of the preceding nitrogen level from that of the current treatment.
3.0 Results and discussion 
3.1 Growth Performance 
Table 1 presents the effect of nitrogen fertilizer rates on the growth performance of Brachiaria mulato II. Plant height increased significantly (P<0.05) with rising nitrogen application compared to the control. The tallest plants (135.4 cm) were obtained at 150 kg N/ha, whereas the control (0 kg N/ha) produced the shortest plants (91.5 cm). These findings align with (Agui̇nod and Gorne, 2020), who reported maximum plant height at 120 kg N/ha. Similar trends were observed by (Hunegnaw et al., 2022), who found that fertilizer application significantly increased plant height across several Brachiaria cultivars (P < 0.001), with heights reaching up to 1.55 m in fertilized plots compared with only 0.30 m in unfertilized controls. The authors attributed this response to enhanced root development and improved nutrient uptake, which together support continuous vertical growth. Overall, these studies indicate that adequate nitrogen fertilization is essential for expressing the genetic potential for height in forage grasses.
Nitrogen application also had a significant effect on tiller production. The number of tillers per plant increased markedly (P < 0.05), ranging from 25.5 in the control to 49.9 at 150 kg N/ha. Similar observations were reported in a randomized block study comparing Tanzania, Mombasa, and Mulato grasses, where nitrogen application increased the number of tillers across all species, including Mulato (Castagnara et al., 2011).
Leaf development responded positively to nitrogen enrichment as well. The highest number of leaves per plant (286.5) occurred at 150 kg N/ha, compared to only 122 leaves under the control. This increase is expected, as nitrogen plays a key role in node formation and overall vegetative growth. Consistent results were found by (Alem, 2021) in hybrid Brachiaria cv. Mulato II, where leaf number increased from 113.9 (control) to 165.7 leaves at 100 kg N/h. 
Leaf area also expanded progressively with rising nitrogen levels. It increased from 55.3 cm2 in the unfertilized plots to 83.1 cm2 at 150 kg N/ha. Similarly, (Yasuoka et al., 2017) found that increasing nitrogen from 50 to 250 kg/ha on Mulato II grass resulted in a 38% increase in leaf area index (from 3.4 to 4.7 m2 m-2). This expansion of the photosynthetic surface significantly enhanced canopy light interception and overall herbage accumulation. These findings reinforce the role of nitrogen as a critical driver in maximizing leaf area development for plant productivity.
Nitrogen application significantly influenced the number of leaves per tiller as well. All nitrogen treatments produced more leaves per tiller than the control (P<0.05). The highest mean value (6.1 leaves per tiller) was recorded at both 125 and 150 kg N/h, while the lowest (4.6) occurred under zero nitrogen. These findings are in agreement with (Alem, 2021), who reported increased leaves per tiller with higher nitrogen rates, peaking at 100 kg N/ha. The observed rise in leaf production with increasing nitrogen supply can be attributed to improved soil nitrogen availability, which supports vigorous vegetative growth through enhanced cell division and elongation.
Table 2: Effect of different rates of nitrogen fertilizer on vegetative growth parameters

	N (Kg/ha)
	Mean Plant Height (cm)
	Mean No. of Tillers/Plant
	Mean No. of Leaves/Plant
	Mean Leaves/Tiller
	Mean Leaf Area (cm²)

	0
	91.47d
	25.53e
	122.60d
	4.63f
	55.29e

	25
	109.87c
	31.17d
	156.97c
	5.00e
	62.34de

	50
	117.80c
	32.98d
	180.43c
	5.17d
	67.54cd

	75
	121.57bc
	37.83c
	210.27b
	5.47c
	72.06bc

	100
	130.30ab
	43.42b
	279.20a
	5.93b
	77.96ab

	125
	134.40a
	46.28ab
	281.90a
	6.10a
	81.34a

	150
	135.40a
	47.93a
	286.40a
	6.13a
	83.11a

	Plant height stats 
P: 0.000, CV: 5.69, SEM: 3.9472

	Number of tillers stats 
P: 0.0000, CV: 4.28, SEM:0.9369

	Number of Leaves per Plant stats
P: 0.0000, CV: 6.68, SEM: 8.3615

	Number of Leaves per Tiller stats
P: 0.0000, CV: 1.65, SEM:0.0522

	Leaf Area stats
P: 0.0000, CV: 5.56, SEM: 2.2894


3.2. Yield Performance  
As presented in Table 2, nitrogen application had a marked influence on both the fresh and dry yields of Brachiaria mulato II. Yield differences across nitrogen treatments were highly significant (P<0.05) compared to the control. Fresh biomass production increased substantially with nitrogen application, rising steadily up to 100 kg N/ha, beyond which further increases were statistically negligible. The lowest fresh yield (40,750.0 kg/ha) was recorded in the unfertilized control, whereas the maximum fresh yield (56,833.3 kg/ha) occurred at 150 kg N/ha.
These findings align with (Delevatti et al., 2019), who reported a consistent, linear increase in herbage yield with rising nitrogen levels. Similarly, (Agui̇nod and Gorne, 2020) observed significant improvements in both fresh and dry matter yields of Brachiaria decumbens at nitrogen rates between 60–120 kg N/ha. In addition, previous studies have shown that nitrogen fertilization enhances overall forage productivity, with greater biomass accumulation and higher fresh mass production at increased nitrogen levels (e.g., 200 kg N/ha), largely due to improved green biomass and dry stalk production (Teixeira et al., 2020) The increase in fresh biomass at higher nitrogen rates can be attributed to enhanced vegetative growth specifically greater plant height, increased tiller density, and enlarged leaf area which collectively contribute to greater overall biomass accumulation. This observation is supported by (Silva et al., 2013) and (de Souza et al., 2016) who indicated that nitrogen fertilization stimulates tiller formation and internode elongation, ultimately boosting fresh mass production. The minimal yield response beyond 100 kg N ha⁻¹ suggests that this rate may represent the economically optimal level for maximizing fresh biomass without unnecessary fertilizer expenditure.
Nitrogen fertilization also had a significant effect on dry matter yield (P<0.05), as shown in table 2. Dry yield increased progressively with nitrogen application up to 100 kg N/ha, after which additional nitrogen (125 and 150 kg N/ha) produced only marginal, statistically insignificant changes. The control plots (0 kg N/ha) yielded the lowest dry matter (14,583.3 kg/ha), while the highest dry yields (23,083.3 kg/ha) were recorded at 125 and 150 kg N/ha.
These findings are consistent with (Damry et al., 2009) who reported substantial increases in Brachiaria Mulato dry matter yield with higher urea application, and with (CIAT, 2004) which documented strong nitrogen responsiveness up to approximately 144 kg N/ha. Similar trends were also reported by   (Tadesse et al., 2021)  who observed the highest dry matter yields (9.18 and 8.93 t/ha) under narrow spacing (20 × 20 cm) combined with 100 and 50 kg/ha urea, respectively, and concluded that urea fertilization particularly at 50 kg/ha can enhance Mulato II dry matter yield while remaining economically feasible. Together, these studies support the role of nitrogen in increasing tiller production and total biomass accumulation (Worku et al.,2017).
The observed plateau in dry yield beyond 100 kg N/ha suggests that this level represents the critical nitrogen threshold for optimizing dry matter production under the sandy soil conditions of the Benadir region. Increased nutrient availability at this rate likely maximizes vegetative growth, tillering and leaf expansion, while additional nitrogen beyond this point provides diminishing returns.
Table 3 Effect of different rates of nitrogen fertilizer on yield parameters
	N (Kg/ha)
	Mean Fresh Yield (kg/ha)
	Mean Dry Yield (kg/ha)

	0
	40750.0c
	14583.3C

	25
	46416.7bc
	16083.3BC

	50
	48750.0abc
	17916.7B

	75
	51500.0ab
	19183.3B

	100
	56416.7a
	22750.0A

	125
	56583.3a
	22803.3A

	150
	56833.3a
	23083.3A

	Dry weight stats : P: 0.0003, CV: 9.43, SE of mean:106.0
Fresh weight stats: P: 0.0082, Cv:9.25, SE OF mean : 27 24.8   



Critical dose of a fertilizer is the limit below which a positive or economic response to added fertilizer is possible and above which the response diminishes at a faster rate or vanishes. in this study, application of 100 kg N/ ha was found to be optimum dose of nitrogen for obtaining maximum Brachiaria Mulato II fodder production with statistical significance. Application of higher doses of nitrogen fertilizers above 100 kg (125 & 150 kg/ha) has not resulted in statistically significant increase of Brachiaria Mulato II fodder yield (see appendices, Statistics, LSD All-Pair wise Comparisons).
3.3 Palatability/Edibility Test
The palatability assessment revealed noticeable differences in the consumption of Brachiaria mulato II dry mass among the tested livestock species. The highest palatability percentage was observed in cattle (99%), followed by goats (96%) and camels (94%). These results indicate a clear variation in grazing preference among species. Cattle, being primarily grazers, exhibited the highest edibility rate (99%), while camels, which are predominantly browsers, recorded the lowest (94%). Goats displayed intermediate behavior (96%), reflecting their mixed feeding habit that combines both browsing and grazing tendencies.
The high overall palatability of Brachiaria mulato II may be attributed to its favorable morphological composition, particularly its high leaf-to-stem ratio (approximately 85:15%). This structure provides a tender and digestible forage, enhancing intake and utilization efficiency across animal species.
Table 4 Palatability test
	Kind of animal
	Amount offered, gram
	Amount left
un-consumed, gram
	Amount consumed, gram
	Palatability %

	Cattle
	1000
	11.2
	988.8
	99

	Goat
	1000
	42.7
	957.3
	96

	Camel
	1000
	59
	941
	94


3.4 Economic analysis
The economic analysis based on dry matter yield (Table 5) showed that profit increased with increasing fertilizer rates up to the fifth input level (100 kg N/ha). At this rate, the highest incremental profit of $ 1,060 /ha was obtained. This increase in profit was achieved with an additional investment of US$ 81/ha compared with the preceding input level (75 kg N/ha). Beyond this level, further increases in nitrogen application resulted in a decline in profit due to rising input costs and marginal yield gains. 
Similarly, the economic analysis based on fresh yield (Table 6) exhibited a comparable trend. Profit increased progressively with increasing nitrogen rates and reached its maximum value of $ 5,698/ha at the input level of 100 kg N/ha. This represented an incremental profit of $ 581/ha over the previous nitrogen rate (75 kg N/ha). However, increasing nitrogen application beyond 100 kg N/ha led to a reduction in profit, which can be attributed to higher fertilizer costs without a proportional increase in fresh biomass yield.
With a dry matter yield of 22,750 kg/ha and a fresh biomass yield of 56,416.7 kg/ha, the nitrogen rate of 100 kg N/ha was not only economically optimal based on both dry and fresh yield analyses, but it also produced the highest statistically significant yield when compared to the control treatment. Thus, this rate is considered the most economically and ergonomically efficient nitrogen level for Mulato II grass production under the conditions of this study.
Table 5: Dry yield Economic analysis
	Input level
	Input Kg N/ha
	Input Urea kg/ha
	Output Dry yield Kg/ha
	Fixed cost
$/ha
	Variable cost
$/ha
	Total cost
$/ha
	Total revenue
$/ha
	Profit
$/ha
	Incremental
profit $

	1
	0
	0
	14583C
	746
	0
	746
	4667
	3921
	---

	2
	25
	54
	16083BC
	746
	82
	828
	5147
	4319
	398

	3
	50
	109
	17917B
	746
	163
	909
	5733
	4824
	505

	4
	75
	163
	19183B
	746
	245
	991
	6139
	5148
	324

	5
	100
	217
	22750A
	746
	326
	1072
	7280
	6208
	1,060

	6
	125
	272
	22803A
	746
	408
	1154
	7297
	6143
	-65

	7
	150
	326
	23083A
	746
	489
	1235
	7387
	6152
	9



Table 6: Fresh yield Economic analysis
	Input level
	Input Kg N/ha
	Input Urea kg/ha
	Output Fresh yield Kg/ha
	Fixed cost
$/ha
	Variable cost
$/ha
	Total cost
$/ha
	Total revenue
$/ha
	Profit
$/ha
	Incremental
profit $

	1
	0
	0
	40,750.0c
	746
	0
	746
	4,890
	4,144
	---

	2
	25
	54
	46,416.7bc
	746
	82
	828
	5,570
	4,742
	598

	3
	50
	109
	48,750.abc
	746
	163
	909
	5,850
	4,941
	199

	4
	75
	163
	51,500.0ab
	746
	245
	991
	6,180
	5,117
	176

	5
	100
	217
	56,416.7a
	746
	326
	1,072
	6,770
	5,698
	581

	6
	125
	272
	56,583.3a
	746
	408
	1,154
	6,790
	5,636
	-62

	7
	150
	326
	56,833.3a
	746
	489
	1,235
	6,820
	5,585
	-51








Conclusion and Recommendation 
This study evaluated the effect of different nitrogen fertilizer rates on the growth and yield performance of Brachiaria Mulato II under the sandy soil conditions of Benadir region. The results demonstrated clear and consistent positive responses of the grass to increasing nitrogen applications, particularly in key growth parameters such as plant height, number of tillers, number of leaves, leaves per tiller, and leaf area. Nitrogen fertilization also significantly improved both fresh and dry forage yield. 
Plant height increased markedly with nitrogen application, with the highest value (135.4 cm) recorded at 150 kg N/ha and the lowest (91.5 cm) under the control treatment. Similarly, the number of tillers per plant, number of leaves per plant, leaves per tiller, and leaf area all rose significantly as nitrogen levels increased, with the maximum values consistently observed at 150 kg N/ha. Fresh and dry biomass yields showed a strong positive response up to 100 kg N/ha, beyond which additional nitrogen resulted in statistically insignificant increases. The highest fresh yield (56,833.3 kg/ha) and the highest dry yield (23,083.3 kg/ha) were achieved at 150 kg N/ha, although yields at 125 kg N/ha were not statistically different.
Overall, the experiment confirmed that nitrogen fertilizer plays a central role in enhancing the productivity of Brachiaria mulato II. Importantly, this study established 100 kg N/ha as the critical nitrogen dose, beyond which yield response plateaus and becomes economically less profitable for farmers. This finding provides locally relevant, evidence-based guidance for optimal nitrogen management in forage production systems within the Benadir region.
To maximize nitrogen use efficiency and minimize losses through volatilization and leaching, nitrogen fertilizer should be applied in three split doses early tillering, mid tillering, and late tillering (approximately 20, 45, and 65 days after full germination). These stages align with the active growth phases of Brachiaria Mulato II and ensure maximum nutrient uptake.
Further research is recommended to strengthen forage productivity and resilience in Somalia:
· Investigate the role of cultivated Brachiaria Mulato II in soil erosion control, particularly its influence on soil aggregation and stability.
· Evaluate the effect of different nitrogen rates on successive cuttings of Brachiaria Mulato II (2nd, 3rd, 4th harvests, etc.).
· Assess how varying nitrogen fertilizer rates influence the nutritive value of Brachiaria mulato II, including crude protein, lignin, fiber, ash, digestibility, and related parameters.
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