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Abstract 
The rising global demand for livestock products underscores the need to en-
hance forage quality and yield, particularly within tropical farming systems. 
This study evaluated the impact of five application rates of NPK 20:10:10 fer-
tilizer (0, 150, 200, 300, and 400 kg/ha) on the growth performance, nutrient 
composition, and biomass yield of Brachiaria ruziziensis in Buea, Cameroon. 
A completely randomized block design (CRBD) was employed with four rep-
lications per treatment, maintaining a uniform plant density of 80,000 plants/ha 
across all plots. Data were collected over three harvest periods, assessing fresh 
and dry biomass as well as nutrient parameters. A non-destructive linear re-
gression model was developed to estimate actual leaf area (Y = 1.403X + 1.14). 
Fertilizer application significantly improved plant height, leaf number, tiller 
count, and stem diameter compared to the control (P ≤ 0.01). The treatment 
(400 kg/ha) had the highest plant height (86.8 cm), leaf number (463), tiller 
count (83), and dry biomass (34.7 tons/ha). Fertilizer treatments also signifi-
cantly influenced nutrient concentrations of nitrogen, phosphorus, potassium, 
calcium, and magnesium (P = 0.05). Notably, the 300 kg/ha treatment opti-
mized forage quality, producing the highest crude fibre (13.7%), crude protein 
(12.9%), nitrogen (2.2%), and phosphorus (2964.5 mg/kg) concentration and 
this was not significantly different from the treatment 400 kg/ha. The 400 
kg/ha treatment recorded the highest potassium (2703 mg/kg), calcium (117.5 
mg/kg) and ash content (8.6%). In conclusion, the 300 kg/ha gave the opti-
mum biomass yield, the best balance between yield and nutritional quality. This 
rate is recommended for Brachiaria production and thereby enhancing sustain-
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able livestock production in tropical humid regions such as Buea, Cameroon. 
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1. Introduction 

The world’s population is projected to be 9.6 billion by the year 2050 [1]. Thus, 
70% more food would be required in 2050 than in the year 2000 [2]. Globally, 
livestock derives fodder from two-thirds (4.9 billion hectares) of all agricultural 
areas, comprising 3.4 billion hectares of grazing land and one-quarter of the area 
sown to crops [3]. Thus, the necessity to feed the increasing population in devel-
oping countries urges farmers to increasingly exploit land to the detriment of pas-
toral areas [4] [5], which lead to a considerable reduction in animal grazing land 
and low quality of forage [6]. Consequently, it is necessary to develop livestock 
farming to meet the nutritional needs of the animals [5]. Cultivation and use of 
Brachiaria ruziziensis in tropical countries would ensure availability both in the 
rainy season and dry season. Thus, production systems must evolve beyond meat 
and milk to include high-quality forage cultivation [7] [8]. Brachiaria ruziziensis 
is a Poaceae and a perennial grass native to Central Africa that adapts well in dif-
ferent regions. It has good nutritional value and is well-consumed by animals [9] 
[10]. The cultivation of Brachiaria ruziziensis and use can provide a solution to 
quality forage supplied in the animal production systems. It is recommended for 
the improvement of natural pasture but also silage [2] [7]. Its cultivation can also 
be an alternative to natural pasture [5]. This type of livestock farming allows for 
intensive and sustainable use of land resources, which is strategic given recent 
pressures on land use and climate variability [8]. Moreover, Brachiaria species are 
increasingly recognized for their ability to enhance soil carbon sequestration and 
improve pasture sustainability in tropical regions [11]. When cultivated, plants of 
the genus Brachiaria can extract all the few nutrients that remain in nutrient defi-
cient soils [7] and as a result, their cultivation requires fertilization to improve 
their biomass and nutrient composition. In addition, key elements such as nitro-
gen, phosphorus, potassium and sulphur are often not available in sufficient quan-
tities in the soil to allow optimal crop growth [7]. Given the critical role of B. 
ruziziensis in local livestock systems and the known nutrient limitations of the 
Mount Cameroon region soils, determining the precise NPK application rate is 
paramount for sustainable intensification of Brachiaria production. Previous stud-
ies emphasized the necessity of region-specific fertilization protocols to avoid eco-
nomic waste and environmental impact [12]. However, the optimal NPK dosage 
that simultaneously maximizes biomass yield and enhances nutritional quality for 
Brachiaria ruziziensis under the specific edaphic and climatic conditions of Buea 
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remains undefined. This investigation was therefore designed to establish the 
most effective fertilization strategy that enhances the growth, biomass yield and 
some nutrient concentration of Brachiaria grass production under different levels 
of fertilizer applications.  

2. Materials and Methods 
2.1. Description of Study Area 

This study was carried out at the Department of Plant Science Research farm in 
the University of Buea (Figure 1). It is located between latitudes 4˚28′30ʺ N and 
3˚54′26ʺN and longitudes 8˚57′10ʺ and 9˚30′49ʺE [12], and at an elevation of 
about 550 m above sea level. The area has a mean annual temperature 28˚C and a 
humidity of 86% [12]. It has a humid tropical climate with an annual rainfall of 
2800 mm [13] [14]. The annual sunshine is about 900 - 1200 hours per annum, 
[14]. The upper elevations of the town tend to be cool and cloudy, while the lower 
elevations tend to be much warmer and less humid. Cameroon has five agro-eco-
logical zones, with the South West Region located within the Humid Forest Zone 
with monomodal rainfall [15]. It is characterized by two seasons [16], a short dry 
season (about 3 months), and a wet season (about 9 months). 

 

 
Figure 1. Location of the University of Buea, Cameroon. 
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2.2. Soil Sampling 

A composite soil sample was collected from the experimental plots randomly us-
ing a soil auger at a depth of 0 - 10 cm, 10 - 20 cm and 20 - 30 cm, The soils were 
bulked according to each soil depth and homogenous samples were collected and 
labelled. The soil samples were air-dried and later sieved with a 2 mm sieve and 
stored in ziploc bags for routine chemical analysis. The samples were sent to the 
Plant and Soil laboratory of the University of Dschang for chemical analysis ac-
cording to the method described by [17]. The soil samples were analyzed for ni-
trogen, phosphorus, potassium, magnesium, calcium, soil pH, organic carbon, ex-
change acidity and Cation Exchange Capacity (CEC). 

2.3. Field Preparation and Experimental Design 

A total area of 208 m2 of land was cleared, raked and divided into 5 blocks with 
each block having 4 plots and each block separated from the other by a distance 
of 2 m. This gave a total of 20 plots with each plot measuring 3 × 3 m (9 m2) with 
1 m spacing between plots. The experimental design was a complete randomized 
block design (CRBD), five treatments and four replicates. The experiment was con-
ducted across three successive harvest periods, spanning from October 29, 2020, 
to May 2, 2021. The specific harvest periods were: 

1) First Harvest: October 29, 2020, to December 29, 2020 (60 days). 
2) Second Harvest: December 30, 2020, to March 2, 2021 (60 days). 
3) Third Harvest: March 3, 2021, to May 2, 2021 (60 days). 
The stated fertilizer rates (e.g., 150, 200, 300, 400 kg/ha) represent the total an-

nual amount (Table 1). This total was split equally across three application cycles: 
at the beginning of the growing season and immediately following the first and 
second harvests. Therefore, the quantity applied per individual application was 
one-third of the stated rate (e.g., 50, 66.7, 100, and 133.3 kg/ha per application, 
respectively). 

Nursery and transplanting of seedlings of Brachiaria ruziziensis 
Seeds of Brachiaria ruziziensis were obtained from the Institute of Agronomic 

Research for Development (IRAD) Bagante, Cameroon and the nursery medium 
were sand and topsoil in a ratio of 1:2. Seeds of Brachiaria ruziziensis were man-
ually sown by broadcasting.  

Seedlings of similar heights (average height of 10 cm with leaf numbers of 4 - 5 
were selected from the nursery and transplanted into the various plots. Trans-
planting was carried out three weeks after seed germination. The seedlings were 
transplanted at 50 cm between rows and 25 cm within rows giving a plant density 
of 40 plants per plot and 80,000 plants/ha (modified from [18] [19].  

 
Table 1. Treatment allocation. 

Treatment (T) 
Fertilizer levels 

(ha) 
Annual Quantity 
of NPK per plot 

Annual Quantity 
of NPK per plant 

T1 (control) 0 Kg/ha 0 g 0 g 
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Continued  

T2 150 Kg/ha 75 g 1.875 g 

T3 200 Kg/ha 100 g 2.5 g 

T4 300 Kg/ha 150 g 3.75 g 

T5 400 Kg/ha 200 g 5.0 g 

Note: The plant population was maintained at a uniform density of 40 plants per plot 
(equivalent to 80 000 plants per hectare) across all treatments. The quantity of fertilizer per 
plant used was calculated accordingly. 

2.4. Growth Assessment 

To assess growth, five plants were selected at random from the middle of each plot 
and tagged. Plant heights were measured from base to the crown using a gradu-
ated measuring rod. The diameters of the plants were measured at the height 5 cm 
of the base of the stem using a digital vernier caliper. The number of tillers of the 
tagged plants was counted and recorded. The total number of tillers per tuft for 
each measurement period was defined as the sum of total number of tillers at the 
previous measurement and the number of tillers formed after the previous meas-
urement. The numbers of leaves per tagged plant were enumerated, and these 
measurements were conducted weekly over a span of eight weeks.  

2.5. Biomass Assessment 

The first harvesting was carried out 60 days after transplanting [18] and the plants 
were harvested at 10 cm above the ground level to facilitate regrowth. Fresh weights 
were determined using an electronic balance, followed by oven drying at 105˚C until 
a constant mass was achieved to obtain the dry weight. Three harvest cycles were 
conducted with a 60-day regrowth interval between each harvest period [12]. 

2.6. Determination of Actual Leaf Area Formula for Brachiaria  
ruziziensis  

Fifty leaves were randomly sampled from each plot, giving a total of 200 leaves per 
treatment. This implied a total of 1000 leaves for the five treatments. The length 
and width of each leaf were measured in centimeters using a ruler to calculate the  
relative leaf area with the formula  

1
2b L×                            (1) 

was used where b and L represent the width and length of the leaf respectively. 
The actual leaf areas of these samples were determined using a leaf area meter 
(Orsenigo 121TM35). Subsequently, the actual leaf area was graphed against the 
relative leaf area using Excel software, and a regression line was fitted to depict 
the relationship between actual and relative leaf areas (Equation 2).  

Y = MX + C                          (2) 

where M = gradient, X = Relative leaf area, C = constant. 
The model generated from the regression analysis between actual leaf area and 
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relative leaf area revealed that for every unit increase in the predictor variable (rela-
tive leaf area), the response variable (actual leaf area) increases by a factor of 1.403.  

The regression equation is  
1.403 1.138Y X= + .                      (3) 

This non-destructive modelling approach is crucial for efficient field assess-
ment of forage growth parameters [20]-[22]. 

2.7. Nutrients Assessment for Brachiaria ruziziensis 

At each of the three harvest periods, 500g of leaves was harvested from each treat-
ment oven dried at 65˚C for 48 hours, milled and sieved with a 2 mm sieve. The 
routine chemical analysis procedure was repeated for the milled plant materials 
for the nutrients (N, P, K, Mg, and Ca), ash content, crude protein and crude fibre 
content. 

2.8. Statistical Analysis 

Data collected on agronomic parameters and dry matter of forage samples was 
subjected to Analysis of Variance (ANOVA) procedure based on the model de-
signed for a complete randomized block design (CRBD). The means were sepa-
rated using the Dunnett method. All the analysis was done using MINITAB ver-
sion 17 Statistical Software (2010). 

3. Results  
3.1. The Effects of Different Levels of NPK 20:10:10 on the Growth  

Parameters of Brachiaria ruziziensis  

The initial chemical analyses of the experimental soil (Table 2) provided insight-
ful context for interpreting the plant growth responses. The soil was characterized 
by low levels of key nutrients, particularly nitrogen (0.20%), potassium (0.28 
Cmol/kg), and organic carbon (1.11%), while phosphorus was moderately availa-
ble (19.57 mg/kg). The slightly acidic pH (pH-water 6.53) was generally favorable 
for nutrient availability. This baseline fertility profile, indicating a soil deficient in 
the primary nutrients supplied by the fertilizer, established the potential for a 
strong growth response to NPK 20:10:10 application. 
 
Table 2. The chemical parameters of the soil prior to treatment application. 

Soil chemical parameters Concentration 

N2 % 0.20 

Calcium (Cmol/Kg) 3.39 

Mg (Cmol/Kg) 4.62 

Phosphurus (mg/kg) 19.57 

K (Cmol/Kg) 0.28 

Organic Carbon% 1.11 

pH water 6.53 
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Continued  

pH KCl 5.60 

Exchange acidity (Cmol/Kg) 0.02 

CEC (Cmol/Kg) 18.78 

 
As anticipated from the soil analysis, significant enhancements in all growth 

parameters were observed in plants treated with fertilizers compared to the con-
trol group (Table 3, P = 0.05). Grouping information, indicated by superscript let-
ters, was determined using the Dunnett Method at a 95% confidence level. Among 
the treatments, the application of 400 kg/ha of NPK resulted in the highest fresh 
weight (85.1 tons/ha), whereas the control group exhibited the lowest fresh weight 
(38.2 t/ha). Similarly, the treatment with 400 kg/ha also demonstrated the highest 
dry weight (34.7 tons/ha) and this was not significantly different from plants 
treated with 300 kg/ha NPK, while the control group recorded the lowest dry 
weight (15.3 t/ha) (Table 3). 

 
Table 3. Effects of fertilizer levels on growth parameters of Brachiaria ruziziensis. 

Treatment 
Plant height 

(cm) 
Number of 

leaves 
Tiller 

number 

Stem 
diameter 

(mm) 

Leaf 
area 

Fresh 
weight 

(tons/ha) 

Dry 
weight 

(tons/ha) 
T1 (Control) 34.40 ± 21.5a 200.6 ± 148.4a 44.40 ± 25.75a 1.86 ± 0.62a 39.76 ± 11.8a 38.2 ± 12.5a 15.3 ± 5.2a 

T2  
(150 kg/ha) 

37.28 ± 22.53a 224.2 ± 173.8a 48.12 ± 28.29a 2.03 ± 0.80a 47.84 ± 14.8 49.6 ± 14.8a 19.8 ± 6.1a 

T3  
(200 kg/ha) 

42.21 ± 42.2 255.0 ± 200.4 56.26 ± 31.27 2.19 ± 1.25 46.57 ± 12.3 63.4 ± 18.2 25.6 ± 7.4 

T4  
(300 kg/ha) 

46.02 ± 28.5 291.0 ± 233.4 63.63 ± 38.22 2.23 ± 0.89 54.93 ± 16.4 72.8 ± 20.3 29.4 ± 8.2 

T5  
(400 kg/ha) 

49.79 ± 28.8 307.8 ± 258.8 76.58 ± 78.1 2.44 ± 1.00 50.66 ± 14.8 85.1 ± 22.6 34.7 ± 9.5 

Mean 41.9 255.7 57.8 2.15 48.0 61.82 24.96 

P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Significance ** ** ** ** ** ٭٭ ٭٭ 

The values presented in the table represent the means of three planting regimes, accompanied by their respective standard errors. 
Grouping information, indicated by the letter “a” was determined using the Dunnett method at a 95% confidence level. Within each 
column, means not sharing the letter “a” are significantly different from the control treatment. 

 
The regression analysis results revealed that 82.3% of variation in the response 

variable (actual leaf area) is explained by variations in the predictor variable (rel-
ative leaf area) as indicated by the coefficient of determination (Adj. R2) of 0.823 
in Table 4. The values for RMSE, MAE, AIC and BIC show how well the model 
fits the data, the lower these values the better the model. 

The analysis of variance results further confirmed the existence of a significant 
(P < 0.01) relationship between the predictor (relative leaf area) and the response 
variable (actual leaf area) at the 5% level of significance. This implies that changes 
in actual leaf area significantly depend on changes in relative leaf area. 
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Table 4. Model evaluation metrics. 

Metric Value 

R-squared (R2) 0.823 

Residual Standard Error (Sigma) 6.244 

Root Mean Squared Error (RMSE) 6.238 

Mean Absolute Error (MAE) 4.751 

Akaike’s Information Criteria (AIC) 6258.079 

Bayesian Information Criteria (BIC) 6272.686 

 
A scatter plot and regression line was used to graphically depict the relationship 

between actual leaf area and relative leaf area (Figure 2). Results revealed a posi-
tive slope indicating a positive relationship between actual leaf area and relative 
leaf area. 

 

 
Figure 2. Scatter plot and regression line showing the relationship between 
the relative leaf area and the actual leaf area. 

3.2. The Effects of Different Levels of NPK 20:10:10 on Nutrients  
Concentration of Brachiaria ruziziensis 

The results of the effects of fertilizer on nutrient concentrations are presented in 
Table 5. For all nutrients studied, plant supplied with fertilizer had a significant 
effect (P = 0.05) except ash content on plant nutrient concentrations. 

For nitrogen concentration, plants treated with 300 kg/ha fertilizer recorded the 
highest percentage of nitrogen was 2.2% and was not significantly different from 
the amount recorded in the 400 kg/ha B (2.1%) while the control exhibited the 
lowest N concentration (0.7%). Similar trends were observed for phosphorus and 
potassium, with the 300 kg/ha fertilizer treatment showing the highest concentra-
tions of phosphorus (2964 mg/kg) and potassium (2510 mg/kg), whereas the con-
trol had the lowest concentrations for all nutrients analysed except ash. In the case 
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of calcium and magnesium, plants treated with 400 kg/ha of NPK recorded the 
highest concentrations—1280 mg/kg and 117 mg/kg, respectively—while the con-
trol had the lowest concentrations, at 77.6 mg/kg for calcium and 17.0 mg/kg for 
magnesium. Plants treated with 300 kg/ha NPK fertilizer had the highest crude 
protein (CP) (14.9%), crude fibre (13.7%) while plants in the control plots had 
12.8% and 5.4 % respectively (Table 5). 

 
Table 5. Nutrient concentration of Brachiaria ruziziensis under different treatments. 

Treatment 
T1 

(Control) 
T2 

(150 kg/ha) 
T3 

(200 kg/ha) 
T4 

(300 kg/ha) 
T5 

(400 kg/ha) 
Mean F-value P-value 

N (%) 0.7 ± 0.1B 1.5 ± 0.0AB 1.7 ± 0.2A 2.2 ± 0.3A 2.1 ± 0.2A 1.6 10.13 ≤0.01 

P (mg/kg) 694.1 ± 31.8B 1937.5 ± 1AB 1889.0 ± 17.2AB 2964.5 ± 315.0A 2783.1 ± 145.0A 2036.5 5.67 ≤0.01 

K (mg/kg) 5.8 ± 0.0C 1337.9 ± 43.4B 1677.1 ± 88.7B 2369.2 ± 52.2A 2510.2 ± 222.0A 1550.1 62.19 ≤0.001 

Ca (mg/kg) 77.6 ± 43C 774 ± 110ABC 903.3 ± 91.7AB 1089.3 ± 129.0AB 1280.0 ± 72.1A 818.1 21.25 ≤0.001 

Mg (mg/kg) 17.0 ± 1.4B 51.4 ± 1.31AB 80 ± 13.5AB 113.0 ± 28.6A 117.5 ± 20.1A 75.6 4.62 ≤0.05 

Crude protein (%) 12.8 ± 0.3B 12.9 ± 0.5B 13.6 ± 0.3AB 14.9 ± 0.3A 14.8 ± 0.3A 13.6 8.66 ≤ 0.01 

Crude fibre (%) 5.4 ± 0.1B 9.2 ± 0.1AB 10.7 ± 1.0AB 13.7 ± 1.7A 13.4 ± 1.2A 10.7 8.04 ≤0.01 

Ash Content (%) 6.8 ± 0.1A 8.5 ± 0.9A 7.6 ± 0.7A 8.0 ± 0.6A 8.6 ± 0.1A 7.8 1.94 0.18 

Table values represent the means of three cutting regimes, presented alongside their corresponding standard errors. Superscript 
letters (A, B, C, etc.) across rows indicate statistical grouping; means sharing the same letter are not significantly different. Higher 
numerical values reflect more favorable outcomes except for ash, F- and P-values apply to comparisons across row. 

4. Discussion 

The observed differences in plant height can be attributed primarily to the low soil 
nutrients contained in the control treatment. The baseline soil nutrient levels of 
0.2% nitrogen, 19.57 mg/kg phosphorus, and 0.28 Cmol/kg potassium were insuf-
ficient to support optimal vegetative growth. This limitation likely contributed to 
the significantly lower mean height recorded in the control plots compared to the 
plots supplied with NPK fertilization. 

The improved height performance of plants treated with nitrogen fertilizer 
which promotes vigorous vegetative growth, phosphorus is essential for meriste-
matic activity and root development, and potassium enhances cell expansion and 
turgor maintenance, all of which contribute to improved overall phytomorpho-
genesis. These findings align with previous reports [23], who demonstrated that 
NPK application significantly increased plant height due to enhanced nutrient up-
take. Some authors such as [24] also noted that plant height is closely linked to 
internodal elongation, which is further influenced by water availability and nutri-
ent levels. Moreover, [25] emphasized nitrogen as a key limiting factor in plant 
growth and biomass production. This further supports the association between soil 
nitrogen deficiency and reduced plant height in the control plots. 

In terms of leaf production, the highest number of leaves were observed in plants 
treated with 400 kg/ha NPK and this can be attributed to the availability of essen-
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tial nutrients that support rapid cell division and expansion at growing points. 
Potassium and nitrogen, in particular, are known to play pivotal roles in leaf ini-
tiation and expansion. [26] reported that nitrogen application accelerates leaf 
emergence due to its effect on meristematic tissue activity. Accordingly, fertilized 
plants are more likely to reach their maximum leaf count earlier than unfertilized 
ones. 

The pattern of tiller development observed in this study also supports the pos-
itive influence of fertilization on vegetative growth. The highest tiller number was 
recorded in the 400 kg/ha treatment and this increase in tillering with fertilizer 
application is consistent with the findings of [27], who reported enhanced tiller 
production in Brachiaria brizantha treated with NPK. [28] further explained that 
nitrogen stimulates the activation of dormant buds and increases tiller turnover, 
thereby promoting forage productivity. However, the observed decline in tiller num-
ber after the fifth week mirrors the trend reported by [24] who found that tiller 
numbers tend to peak during early growth stages and decline as plants approach 
maturity. 

A linear regression equation was developed to estimate the leaf area of Brachi-
aria ruziziensis ensured non-destructive measurements. This model is comparable 
to that proposed by [29] for hazelnut leaf area estimation. The coefficient of de-
termination (R2 = 82.4%) aligns with similar studies, such as that of [29], who 
reported comparable values when modeling leaf area in maize. 

All fertilizer treatments resulted in significantly (P = 0.05) higher macronutri-
ent concentrations in the plant tissues compared to plants in the control plots. 
The trend of potassium may reflect a plateau in tissue potassium levels, a phenom-
enon often attributed to luxury consumption in tropical forages such as Brachi-
aria, where potassium uptake exceeds physiological requirements [30]. This be-
haviour is consistent with previous findings [23] [24] [27], that reported increased 
nutrient accumulation with increasing NPK levels. However, the absence of sig-
nificant differences at higher application rates suggests a possible saturation point 
in the soils such as that of Buea beyond which nutrient uptake does not propor-
tionally increase in productivity [24]. 

The trend of increasing macronutrient concentration with fertilizer application 
in this study contrasts with the findings of [6], who observed that increasing NPK 
levels decreased both magnesium and phosphorus in Tripsacum laxum. Conversely, 
the current findings also differ from those of [31]. 

Crude protein (CP) content across all fertilized treatments exceeded the mini-
mum threshold of 7% required for ruminant nutrition, indicating the suitability 
of the forage for livestock feeding. The enhanced CP levels are likely due to increased 
nitrogen availability, as nitrogen is a fundamental component of amino acids and 
proteins synthesis. These results support previous studies by [15], who found el-
evated CP levels in Brachiaria ruziziensis following NPK application. Similarly, [9] 
[10] demonstrated that nitrogen supplementation via poultry manure significantly 
improved CP content. [25] also reported a direct correlation between nitrogen 
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doses and CP concentration in Brachiaria species. 
The relatively low crude fibre (CF) content observed suggests improved forage 

digestibility and palatability. This finding is consistent with the results of [32], who 
reported a decline in CF from 38% to 27.77% with increased fertilization. [10] also 
observed similar trends. Although CF values in this study (12.8 - 14.9%) are lower 
than those reported in the aforementioned studies, they suggest that forage from 
all treatments would be well-accepted by ruminants. 

Ash content increased with fertilization, although differences were not statisti-
cally significant (P = 0.18). The higher ash content in fertilized treatments indi-
cates improved mineral accumulation, consistent with the findings of [32], who 
observed increased ash content in forages treated with ammonia fertilizer. [15] 
also noted that the inclusion of nutrient-rich plant residues can enhance the min-
eral composition of forage. In contrast, [6] and [15] reported a decrease in ash con-
tent with increasing nitrogen levels, highlighting the variability of this parameter 
depending on fertilizer type and soil conditions. 

5. Conclusion 

The results of this study showed that fertilizer positively influenced the heights, 
leaf number, and number of tillers, stem diameter and biomass of Brachiaria 
ruziziensis. Increased fertilizer levels increased biomass production of Brachiaria 
ruziziensis. Plants supplied with 300 kg/ha and 400 kg/ha gave the best results and 
the two were not significantly different. Therefore, 300 kg/ha NPK is recommended 
for the production of Brachiaria in the Cameroon’s humid tropics such as Buea 
and environs. In terms of nutrients, fertilization increases the macronutrients con-
centrations of Brachiaria ruziziensis, the crude protein concentrations and the ash 
content of the treatments. The equation developed can be used to calculate the ac-
tual leaf area of Brachiaria ruziziensis using the non-destructive method. 
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