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Abstract 
Effects of fertilizer rates on growth and yield of Congo grass (Brachiaria 

ruzisiensis) grown during rainy season in Mubi, Adamawa State was 

investigated. Experimental treatments consisting of fertilizer (NPK 

15:15:15) application rates of 0, 30, 40 and 50 Kg/ha designated as 

treatments T1, T2, T3 and T4 respectively at equal spacing and replicated 

three times in a Randomized complete block design (RCBD were studied. 

Parameters determined were average number of leaves, average plants 

heights, number of tillers, biomass and dry matter yields. Results of the 

research revealed significant (p<0.05) difference on average plants 

heights, average number of tillers, biomass and dry matter yields with no 

significant (p>0.05) difference between treatments for average number of 

leaves. Average plants heights, number of tillers, biomass and dry matter 

yields increased with increase in fertilizer rate. The highest level of 

fertilizer application Treatment (T4) produced best level of performance 

for all the parameters determined. Based on the findings of this research, 

it is recommended that Congo grass (Brachiaria ruzisiensis) be given as 

high as 50Kg/ha of NPK (15:15:15) fertilizer during growing season.  

 

Keywords: Growth rates, Congo grass, Fertilizer rates, Mubi region. 

 

African Scholar 

Publications & 

Research  

International  

VOL. 17 NO. 2 
ISSN: 2010-1086 
MARCH, 2020 
 

African Scholar Journal of African Sustainable Development (JASD-2) 



154  africascholarpublications@gmail.com                                                                               

 2019 

 
 

Introduction 
Congo grass (Brachiaria ruzisiensis), 

is a low-growing, erect or decumbent, 

rhizomatous and stoloniferous 

perennial with bright green, 

moderately hairy leaves 7–20 mm 

wide and 5–25 cm long.  Leaves arise 

from trailing stolons that root at the 

nodes. Native to Africa but now 

widely distributed throughout tropical 

America, south-east Asia and the 

Pacific (Miles et al., 1996). Peters et 

al. (2003) reported that it is mainly 

planted for permanent pastures, but 

also grown as fresh feed and for 

conservation under cut-and-carry 

systems by small- holders.  That it has 

been planted as grazed ground cover 

in plantations and gives good cover 

for erosion control on hillsides. It is 

reported by Schultze-Kraft and 

Teitzel, (1992) that the plant is very 

tolerant of heavy grazing.  That the 

leaf area recedes showing some bare 

soil under lower rainfall conditions 

but the stolons persist while shading 

reduces tolerance of heavy grazing.   It 

is persistent under regular cuttings, 

but very frequent cutting results in 

prostrate leaf growth which is difficult 

to harvest. 

According to CIAT (1992), large 

areas are easily planted with the large, 

free-flowing seed. That seed is 

frequently dormant for 6 months after 

harvest, therefore advised that it 

should be stored or scarified before 

planting.  That seed is broadcasted at 

a rate of 2–4 kg/ha, then lightly 

harrowed, rolled and commonly 

planted with a range of forage 

legumes. 

It can also be planted easily from 

vegetative sets (leaf with rhizomes) 

although it does not spread and cover 

new land quickly. 

Thomas and Grof, (2006), reported 

that this plant is tolerant of low 

fertility but responds strongly to N and 

P fertiliser.  That animal production 

declines after a few years on acid soils 

cleared from rainforest unless 

maintenance fertiliser is applied every 

2–3 years. It spreads well and covers 

soil rapidly. For nutritive value, it is 

moderately high (similar to other 

tropical grasses) but greatly dependant 

on the fertility status of the 

soil.  Peters et al. (2003) reported that 

it has intermediate to high digestibility 

(50–80%), chemical composition and 

intake. That crude protein (CP) 

content ranges from 9–20% 

depending on soil fertility and 

management, but can decline rapidly 

with age of leaf, from 10% at 30 days 

to 5% at 90 days. As for palatability 

and acceptability, it is moderately 

good but greatly dependent on the 
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fertility status of the soil. Dry matte (DM) yields can be very high under heavy 

fertiliser application, with yields of 10 t/ha/yr DM commonly recorded, possibly 

up to 30 t/ha under ideal conditions (Miles et al., 1996). That production 

reduces dramatically in the dry season and ceases in winter in tropical 

environments. 

It is reported elsewhere that in fertile soils, it produced about  29 t/ha/year DM 

in the first year of growth, but only 16 t/ha/year as fertility declined in the 

second year of growth. 

Information on the effects of fertilizer rates on growth, yield and proximate 

composition of Congo grass (Brachiaria ruzisiensis) grown during rainy season 

in Mubi, Adamawa State, is scarce. The research was therefore carried out to 

bridge the gap. 

 

MATERIALS AND METHODS   

Study site 

The experiment was conducted at the Livestock Teaching and Research Farm 

of the Faculty of Agriculture, Adamawa State University Mubi, Nigeria. Mubi 

is located in the Northern part of Adamawa State. It lies on Latitude 90o11I north 

of the equator and Longitude 13o45I east of the Greenwich Meridian at an 

altitude of 696m above sea level. It is bounded in the South and East by 

Republic of Cameroun. The State has a land area of 4,728.77m2 and population 

of 245,460 (Saidu and Gadiga, 2004), it is situated in the Sudan Savanna zone 

of Nigeria. The vegetation type is best described as Combretacious woodland 

savanna (Areola, 1983) which consists of grasses or weeds and shrubs 

collectively making 70% of the entire vegetation. Some of these grasses, weeds 

and shrubs are used as animal feeds. 

The area has two distinct seasons; Rainy season lasts for four (4) months and 

dry season that lasts for eight (8) months. Annual rainfall ranges from 700-

900mm with highest peak in August. The area has minimum temperature of 

12.70C in January and maximum of 370C in April (Adebayo, 2004). 

 

Experimental seeds 

Seeds were gotten from the National Animal Production Research Institute 

(NAPRI) farm, Ahmadu Bello University, Shikka, Zaria, Nigeria. 

 

Experimental design and treatments. 
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The experimental field was ploughed, harrowed and 12 plots demarcated. Each 

plot was 3x3 m size with 0.5m between plots and treatment blocks, respectively. 

The experimental treatments consisted of fertilizer (NPK 15:15:15) application 

rates of 0, 30, 40 and 50 Kg/ha designated as treatments T1, T2, T3 and T4 

respectively at equal spacing and replicated three times in a Randomized 

complete block design (RCBD. Weed control was carried out by hoeing at 2 

and 4 weeks after planting , as required, to avoid weeds build up to critical levels 

of infestation (Akobundu, 1987). 

 

Parameters determined 

Parameters determined were changes in plant heights, leaf numbers, branch 

numbers and total biomass at weeks 3, 6, 9 and 12. Plant height was measured 

from the ground level to the tip of the flag leaf. Leaf and branch numbers were 

taken from five randomly selected plants in each plot at 2, 3, 6, 9 and 12 weeks 

after sowing by counting the number of leaves and branches on the randomly 

selected plants as described by Adesoji et al. (2013). Biomass yield was 

determined using destructive method by using 1.0m x1.0m quadrant. Plants 

within each quadrant were cut with hand sickle at 5cm above ground level at 6, 

9 and 12 weeks after sowing. Using spring balance, the cut plants were weighed 

fresh before and after oven drying to determine biomass and dry matter yield.    

 

Data analysis 

Data obtained were subjected to analysis of variance (ANOVA) using a 

Randomized Complete Block Design using SAS (2001) statistical package at 

(p<0.05). Where significant differences occurred among means, Duncan 

multiple range test (Duncan, 1955) was used to separate them. 

 

RESULTS AND DISCUSSION 

Table 1 shows the effects of fertilizer rates on average plant heights of Congo 

grass (Brachiaria ruzisiensis). Results show significant (p<0.05) difference 

across treatments in all the weeks measured. The present study is at variance 

with other studies conducted for different grass species.  Those reported were 

the effect of nitrogen fertilizer application on the plant height of Panicum 

maximum where no significant difference (p>0.05) was observed (Lawson, 

2008) and that of Sudan grass by Awad et al. (2012). This variance is also with 
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the results reported by Tegegn (2001) who found no interaction effect of 

nitrogen fertilizer rates and grass species on the height. The variance could be 

due to environmental effects such as fertility status of the soils of the different 

studies. Narongrit (1999) reported that the most appropriate defoliation 

management for a Congo grass (Bracchiaria ruziziensis) sward was 12-35 cm 

i.e. cutting when the canopy reaches a height of 35 cm down to 12 cm. This 

shows that from these research findings, cutting could safely start from week 3 

for all the treatments. 

 

Table 1: Effects of fertilizer rates on the average plant heights of Congo 

grass (Brachiaria ruzisiensis). 

Spacing WK2  WK3  WK6  WK9  WK12 

T1  9.40a  25.17c  37.09c  47.47c  63.00c 

T2  8.83b  33.30b  64.40a  98.59a  104.15a 

T3  7.80c  43.33a  65.20a  84.20b  89.37b 

T4  8.40b  41.40a  60.41b  81.17b  85.50b 

SEM  0.59  2.65  3.74  2.21  2.66 

 

Table 2 shows the effects of fertilizer on average number of leaves of Congo 

grass (Brachiaria ruzisiensis). The results showed no significant (p>0.05) 

difference across treatments for first three weeks growth. However, the values 

differed (p<0.05) significantly in the latter stages of growth. The observed high 

number of leaves per plant at later stages of harvesting reinforces the findings 

of Asmare (2016) with the (Pennisetum pedicellatum), Butt et al. (1993) and 

Melkie (2005) with Bana grass and Zewdu et al. (2002) with Napier grass. 

Generally, the longer the vegetative phase and the taller the plant, the greater 

the number of leaves produced (Hunter 1980), a situation reflected in our study 

as the number of leaves from new tillers generally increased with increase in 

age at harvesting.  

 

Table 2: Effects of fertilizer rates on the average number of leaves of Congo 

grass (Brachiaria ruzisiensis). 

Spacing WK2  WK3  WK6  WK9  WK12 

T1  3.00  3.00  4.00a  6.00a  9.00a 
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T2  3.33  3.33  4.22a  5.54a  9.10a 

T3  3.33  3.40  3.45b  3.67c  8.75b 

T4  3.34  3.47  4.10a  4.72b  9.31a 

SEM  0.07  0.12  0.08  0.08  0.12 

 

Table 3 shows the effects of fertilizer rate on the average number of tillers of 

Congo grass. There is significant (p<0.05) difference across treatments. It is 

found that the number of tillers increase with the increase in level of fertilizer 

application. This is in agreement with other reports for other grass species 

(Kizima et al., 2014) who reported that application of optimal level of Nitrogen 

fertilization significantly affects the appearance of new tillers and increases the 

dynamics of tiller population of Cenchrus ciliaris. Moreover, the present result 

is also supported by the findings of Mushtaque et al. (2010) who reported that 

Nitrogen triggers the activation of dormant buds and enhances the vegetation 

sward filling through the highest rate of tiller replacement, which supports a 

higher proportion of very active healthier young tillers for each plant, which 

results in higher tiller density and consequently increases biomass production. 

It is further supported by Kering et al. (2013a), and Ashworth et al. (2017) that 

N is the major yield driver with P and K playing a supporting role. 

 

Table 3: Effects of fertilizer rates on the average number of tillers of Congo 

grass (Brachiaria ruzisiensis). 

Spacing WK2  WK3  WK6  WK9  WK12 

T1  3.47b  15.07c  22.20c  28.33c  27.53c 

T2  3.07b  23.53b  35.33b  47.07b  48.33b 

T3  3.07b  25.47a  39.60a  52.53a  53.44a 

T4  4.13a  25.60a  37.60b  48.13b  48.55b 

SEM  0.15  1.70  1.03  2.95  2.96 

 

Table 4 shows the effects of fertilizer rates of the average biomass yield of 

Congo grass (Brachiaria ruzisiensis). The results showed significant (p<0.05) 

difference across treatments for all the periods of measurements. There was 

increase in biomass yield with increase in weeks after planting. The higher dry 

matter yields at later stages of harvesting were to be expected as plants were 

taller, had more tillers per plant and more leaves per plant. All these 
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characteristics would contribute to increased photo-synthetic activity and hence 

higher DM production. Ansah et al. (2010) showed that total herbage yield in 

Napier grass increased with increase in harvesting age (60<90<120 days), 

which these authors attributed to the increase in tiller number, leaf formation, 

leaf elongation and stem development. Similarly, Melkie (2005) reported that 

yield of Bana grass increased as harvesting stage increased. 

 

Table 4: Effects of fertilizer rates on the average biomass of Congo grass 

(Brachiaria ruzisiensis). 

Spacing WK6    WK9    WK12 

T1  161.63c   332.07c   384.00c 

T2  401.93b   334.27c   380.60c 

T3  384.23a   434.57b   413.73b 

T4  482.40a   484.83a   491.03a 

SEM  17.00    32.13    17.63 

 

Table 5 shows the effects of fertilizer rates on dry matter yields of Congo grass. 

In all the weeks recorded, there were significant (P<0.05) difference across 

treatments. The dry matter yield increased as the rate of fertilizer increased. This 

is in line with the report of Worku et al. (2017) who stated that planting space 

increases the number of tillers per plant. Hence, with increase in number of 

tillers per plants there will be increase in biomass yield and therefore farmers 

can increase dry matter yield through increasing planting space.   

 

Table 5: Effects of fertilizer rates on the average dry matter yield of Congo 

grass (Brachiaria ruzisiensis). 

Spacing WK6    WK9    WK12 

T1  45.83c    107.17d   143.70d 

T2  110.23b   120.67c   161.83c 

T3  110.17b   159.23a   194.67a 

T4  136.17a   142.73b   186.03b 

SEM  5.27    8.64    9.12 
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Tessema, et al. (2010) had earlier reported that improvement of degraded 

grasslands could be achieved through the application of organic and/or 

inorganic fertilizer. That application of inorganic fertilizer can significantly 

improve the productivity and quality of grasslands. Fekadu, et al. (2017) 

reported that for immediate soil fertility improvement of the existing grasslands, 

application of inorganic fertilizer is important. However, for sustainable 

improvement of the grasslands in the long-term, application of organic 

fertilizer, such cattle manure and wood ash are economical way of degraded 

grazing land improvement. Tomoyuki et al. (2011) had earlier reported that in 

grassland management, Nitrogen fertilization is important in that it increases 

the biomass yield. 

 

Conclusion and recommendation 

It therefore concluded that the highest level of fertilizer application Treatment 

(T4) produced best level of performance for all the parameters determined. 

Based on the findings of this research, it is recommended that Congo grass 

(Brachiaria ruzisiensis) be given as high as 50Kg/ha of NPK (15:15:15) 

fertilizer during growing season.  
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