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Abstract 
Urochloa (Syn Brachiaria) grass has the potential to alleviate livestock feed 
shortage in Africa. The common Urochloa (Syn Brachiaria) cultivated for dec-
ades now in Cameroon is supposed to be ruziziensis. The main objective of 
this work is to make a morphological characterization of Urochloa (Syn Bra-
chiaria) collected around the country and to determine whether there exist 
any differences or similarities for morphology and nutritional composition 
among them. 16 samples of Urochloa (Syn Brachiaria) seeds were sowed, and 
6 weeks later, the seedlings were transplanted in another site for a morpholog-
ical characterization experiment. 10 healthy and strong seedlings of each sam-
ple were planted in a 2.5 m × 0.5 m size plot in 2 replications. Row to row 
spacing was 0.5 m while plant to plant spacing was 0.25 m. 70 days after plant-
ing, data started to be collected. From the nursery, 11 samples from Cameroon 
performed well and with U. decumbens var basilisk were cut to 5 cm from soil 
level in 02 replications at 60 days of age and put in paper bags, then pre-dried 
in an oven for 05 days at 60˚C. Then the 02 replications per sample were mixed 
and put together for nutritional analysis. The first PC component which ex-
plains 25.9% of the total variations, was strongly and positively associated with 
agro morphological character: days at 50% flowering. Accessions with higher 
values for F1 had long days to 50% flowering and great stem diameter. Acces-
sions with higher values for F2 had less leaf abaxial and adaxial, less days to 
first flowering, great leaf sheath hairiness. For nutritive values, the results sug-
gest that other studies taking account of stages of harvest should be conducted 
to evaluate Urochloa (Syn Brachiaria) from Cameroon digestibility. 
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1. Introduction 

In developing countries, animal production contributes significantly to the na-
tional economies. In sub-Saharan Africa for example, livestock represents 10% - 
20% of the GDP and it is almost 50% - 80% of the agricultural GDPs. The demand 
for animal proteins is to double by 2030 due to population increase, urbanization 
and change in consumption habits [1]. In 30 years’ time, more than 50% of animal 
products demand will be from developing countries1. In Cameroon, 30% of the 
rural population depends on the livestock sector, which globally represents 16% of 
the country’s GDP [2]. Ruminants suffer feed shortage each year especially during 
the dry season, leading to low productivity. Urochloa (Syn Brachiaria) grass has the 
potential to alleviate livestock feed shortage in Africa because it shows rapid re-
growth under grazing and good persistence under heavy or frequent defoliation, it 
is mostly drought-tolerant and can withstand waterlogging stress, it also has high 
forage quality when fertilized and well managed. Also, Urochloa (Syn Brachiaria) 
is highly palatable to ruminants, maintains high ground cover until it “crashed” 
under prolonged and heavy grazing at a high stocking rate and once Brachiaria 
pasture is established, it can last for over 20 years and as such can play an important 
role in the sustainable creation of pastures for livestock feeding [3]. 

Urochloa (Syn Brachiaria) grass originates from central and east Africa [4]. The 
genus Urochloa (Syn Brachiaria) consists of more than 100 species [5], with 33 spe-
cies having been reported in Kenya [6]; the genus represents the most important 
grass distributed throughout the tropics [6]. But the majority of research studies 
available on this grass are in Latin America, Australia and Asia. In Cameroon, re-
search work on Urochloa (Brachiaria) started end 1950th, with the introduction of 
some commercial species such as Urochloa (Brachiaria) ruziziensis [7]. Taxonomi-
cally, the Bracharias are now accepted to belong to the genus Urochloa by the major 
taxonomic databases such as [8]. Despite the diversity of Urochloa spp. in Eastern 
and Central Africa, comparatively little information is available on their agro-mor-
phological characteristics [9]. Also, very little is known about other indigenous spe-
cies of that grass in Cameroon. Though it was reported that Cameroon has its own 
indigenous species of Urochloa (Syn Brachiaria) (jubata and stigmatisata) [2], and 
brizantha (Hochst.) Stapf in the Adamaoua Region [4]. The common Urochloa (Syn 
Brachiaria) cultivated for decades now in the country is supposed to be ruziziensis 
on which some researchers did nutritional and agronomic works; for example, there 
are publications on the level of fertilization for best productivity and nutritional val-
ues of the grass. Since the improvement of forage production depends on the avail-
ability of good seed quality, seed production that has been going along with forage 
production needs to be checked in order to determine the variety that produces 
seeds because farmers are interchanging planting materials. To date, no study has 
been done on Morpho characterization of Urochloa (Syn Brachiaria) produced 
yearly by farmers; also, there is no control on the seed crossing with local varieties. 
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So, no one can tell exactly what genotype of Urochloa (Syn Brachiaria) is cultivated 
in which part of the country, or what their nutritional characteristics are. The main 
objective of this work is to make a morphological characterization of Urochloa col-
lected in all the country and to determine whether there exist any differences or 
similarities for nutritional composition among them. 

2. Material and Method 
2.1. Sample Sites Collection 
Plant Establishment 
Urochloa (Syn Brachiaria) seeds were brought to ILRI lab in September 2018 and 
were used for morphological characterization and nutritive value studies. 5000 
grains per sample were sowed in two rows separated from each other by 10 cm on 
a nursery of 1.25 m × 5 m. Samples also were separated with 10 cm. So 16 samples 
of Urochloa (Brachiaria) seeds were sowed, and 6 weeks later the seedlings were 
transplanted to another site for morphological characterization experiment. From 
the 15 samples brought from Cameroon, 04 performed very bad and were removed 
from the experiment. From the nursery, the seedlings of the 11 samples were trans-
planted on a completely randomized block design plot with basilisk as control.  

2.2. Data Collection 
Morphological Characterization of the Samples 
10 healthy and strong seedlings of each sample were planted in a 2.5 m × 0.5 m 
size plot in 2 replications on 19th December 2018. Row to row spacing was 0.5 m 
while plant to plant spacing was 0.25 m.  

The border rows were planted with basilisk (B). The plot was watered in the af-
ternoons; and the data collected were plant height, Leaf length, leaf width, ligule 
length, date at 50% and 75% flowering, stem diameter, inflorescence length, 
width … Treatments or samples were labeled (t) sample 1 to 16; the ones lacking are 
those which were removed (Figure 1). 

 

 

 
Figure 1. Measurements of flower width, length, raceme length and stem diameter. 
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70 days after planting, data started to be collected. And from each side of the 
rows, 2 plants were left. The plants from which data were collected on a row were 
average six per rows. 

2.3. Nutritional Analysis 

From the nursery, the 11 samples from Cameroon and U. decumbens var basilisk 
were cut to 5 cm from the soil level in 02 replications at 60 days of age and put in 
paper bags, and then pre dried in an oven for 05 days at 60˚C. Then the 02 repli-
cations per sample were mixed and put together for nutritional analysis (proxi-
mate and in vitro digestibility at Nairobi University Nutrition Lab). 

2.3.1. Proximate Analysis or Wende 
Were done according to AOAC (2000). The samples in the lab were put in an oven 
at 105˚C. Then they were removed and grind and sieved, then kept in a glass con-
tainer. They were analyzed for crude protein, Ether extracts, crude fiber, Nitrogen 
free extract, total ash (Na, P).  

2.3.2. In Vitro Analysis  
For in vitro analysis, NDF, ADF, lignin and ash were determined using Van Soehst 
method. Rumen fluid was collected from a fistulated Simmental bull with average 
weight of 1500 kg and transferred to thermal bottles previously heated at 39˚C and 
taken immediately to the laboratory. Three milliliters of rumen fluid were added 
to the flasks containing samples and buffered culture medium. Finally, flasks were 
sealed with a silicone stopper and aluminum washers to avoid gases escaping. 
Triplicates of each sample were incubated and kept heated at 39˚C. Flasks con-
taining only inoculum and culture medium were used as a blank. 

In the laboratory, the ruminal strained through four layers of cheesecloth, kept 
in a water bath at 39˚C under CO2 saturation until adding the other solutions 
(buffer (artificial saliva), minerals) for culture medium. It was used rumen fluid 
and buffer solution at a ratio of 1:4. The inoculum (50 mL) was then transferred 
to incubation flasks, then sealed and placed on an orbital shaker rack set at 120 
oscillations per minute in an incubator at 39˚C.  

2.4. Statistical Analysis 

For the proximate and digestibility analysis Xlstat was used for analysis while for 
agro morphological analysis Eigen value diagram was used to classify the acces-
sions from Cameroon. The least significant difference was used to differentiate 
the means when there were differences among them.  

3. Results  
3.1. Morpho Characterization 

The principal component (PC) analysis revealed 5 components with Eigen values 
greater than 1 (see Table 1). The first PC component which explains 25.9% of the 
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total variations was strongly and positively associated with agro morphological 
character: days at 50% flowering (r = 0.785, P ≤ 0.000).The second PC component 
which explains 18.22% of the total variations was positively associated with agro 
morphological characters: days at first flowering (r = 0.401, P ≤ 0.203), growth habit 
(r = 0.833, P ≤ 1.000), leaf hair adaxial (r = 0.514, P ≤ 0.220), leaf hair abaxial (r = 
0.654, P ≤ 0.066) and stigma color (r = 0.605, P ≤ 0.890). The third PC component 
which explains 13.8% of the total variations was positively associated with agro mor-
phological character: raceme length (r = 0.612, P ≤ 0.612), and leaf length (r = 0.655, 
P ≤ 0.080). The fourth component which explains 13.42% of the total variations was 
positively associated with agro morphological character: leaf sheath hairiness (r = 
0.744, P ≤ 0.506). The fifth component which explains 8.53% of the total variations 
was positively associated with agro morphological character: plant height growth 
habit (r = 0.428, P ≤ 1.000). The first and second PCs are plotted on Picture 2 and 
described 44.22% of the variations. Accessions with higher values for F1 (Basilisk, 
A5, A6 and E11) had long days to 50% flowering and great stem diameter. Acces-
sions with higher values for F2 (ng1, n2l, w12, and nw13) had less leaf abaxial and 
adaxial, less days to first flowering, great leaf sheath hairiness. 
 
Table 1. Eigenvector coefficient of 16 characteristics for the first five principal components 
with eigenvalue, individual and cumulative percentage of the total variance. 

Characteristics F1 F2 F3 F4 F5 

Days to first flowering −0.120 0.235 −0.422 0.200 −0.161 

Days to 50% flowering 0.385 −0.114 −0.235 −0.164 0.164 

Plant height −0.389 −0.063 0.191 0.047 0.314 

Leafiness −0.169 −0.097 0.040 −0.293 0.492 

Ligule length −0.202 −0.198 −0.090 0.287 −0.332 

Inflorescence length −0.353 −0.138 −0.267 −0.049 −0.162 

Inflorescence width −0.338 −0.099 −0.384 0.148 0.084 

Racemelength −0.069 −0.232 0.411 0.289 −0.232 

Growth habit 0.020 0.488 0.022 0.139 0.367 

Culm thickness 0.184 −0.367 −0.104 0.262 0.154 

Leaf width −0.334 −0.201 −0.018 −0.197 −0.042 

Leaflength −0.324 −0.033 0.440 0.108 0.176 

Leafhairadaxial −0.208 0.301 0.018 −0.327 −0.236 

Leafhairsabaxial −0.227 0.383 −0.035 −0.167 −0.132 

Leafsheathhairiness −0.121 0.140 −0.236 0.508 0.339 

Stigma color 0.113 0.354 0.264 0.351 −0.171 

Eigenvalue 4.159 2.916 2.215 2.148 1.365 

Individualvariability (%) 25.994 18.222 13.841 13.428 8.530 

Cumulative variability (%) 25.994 44.217 58.058 71.486 80.016 
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Figure 2. Scatter diagram of 12 Brachiaria grass genotypes (eleven genotypes from Came-
roon and one improved Brachiaria grass cultivar Basilisk) against the first two principal 
components of the correlation matrix, explaining 44.22% of the total variations.  

 
Only 2 characters (days to 50% flowering, plant height) showed a significant 

difference (P ≤ 0.046) among the accessions (Table 2).  
 

Table 2. Mean of agro morphological characteristics showing difference among the clusters 
of 12 Brachiaria grass genotypes (eleven genotypes from Cameroon and one improved Bra-
chiaria grass cultivar Basilisk) in Nairobi, Kenya. 

Characteristics Cluster group 1 Cluster group 2 P-value 

Number of genotypes 8 4 - 

First flowering (days) 59.19 a 53.60 a 0.203 

50% flowering (days) 86.75 b 118.500 a 0.000 

Plant height (cm) 42.43 a 24.54 b 0.046 

Leafiness (1 - 10) 5.94 a 5.10 a 0.579 

Growth habit (1 - 5) 2.75 a 2.75 a 1.000 

Culm thickness (mm) 1.22 a 1.28 a 0.478 

Leaf length (mm) 14.74 a 12.66 a 0.080 

Leaf width (mm) 1.70 a 1.58 a 0.102 

Ligule length (mm) 0.20 a 0.20 a 0.250 

Inflorescence length (cm) 14.76 a 13.14 a 0.056 

Inflorescence width (cm) 7.39 a 6.41 a 0.057 

Raceme length (cm) 0.74 a 0.59 a 0.351 

Leaf hair abaxial (1 - 5) 1.88 a 1.38 a 0.066 

Leaf hair adaxial (1 - 5) 1.75 a 1.38 a 0.220 

Leaf sheath hairiness (1 - 5) 1.69 a 1.50 a 0.506 

Stigma colour (1 - 5) 1.88 a 2.00 a 0.890 

Means with different letters in a line are statistically different.  
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Cluster analysis based on agro morphological characters highlighted 2 main 
groups as shown on the dendrogram (Figure 3). Figure 3 shows 2 genotypes 
groups. The second one has 8 accessions (n2l, e10, w12, ng1, nw13, nw14, a8 and 
e9); and the first group is composed of 4 accessions (Bsk, a5, a6, e11). The first 
level of separation (Group I vs Group II) was mainly for days to 50% flowering. 
The 4 accessions classified in Group 1 were late flowering and took 118 days to 
flower (meaning almost 4 months to flower). While the 8 accessions in Group 2 
were early flowering and took 86 days to flower (meaning almost 3 months). The 
second level of separation (Group 1 vs Group 2) was for plant height. The 4 ac-
cessions in Group 1 had high height (42 cm) while the 8 for Group 2 had low 
height (24 cm).  

 

 
Figure 3. Dendrogram of agro-morphological classification of 12 Brachiaria grass geno-
types (eleven genotypes from Cameroon and one improved Brachiaria grass cultivar Basi-
lisk) obtained from agglomerative hierarchical clustering (AHC) of 16 major characteris-
tics. 

3.2. Nutritional Analysis 

The ANOVA shows a significant difference among dry matter of different geno-
types. Basilisk (Bsk) as control group is significantly different to e10, n1, n2, w12, 
e9 and a8. While there is no significant difference (P ≤ 0.001) between Basilisk 
and nw13, e11, a6 and a5 for dry matter (DM) content (Table 3). 

e10 has the highest performance of ash (14.260%) content and is significantly 
different to all the other accessions for ash content. There is no significant differ-
ence between nw13, n1, e11, n2, and w12 for ash content. Bsk and a8 has no sig-
nificant difference. 

The highest crude fiber content is recorded among nw13 which is significantly 
different (P ≤ 0.0001) to Bsk. Bsk has similar crude fiber content as W12, e10, e11, 
a5 and a6. A8, e9, n1, n3, n4, and nw14. 
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Table 3. Chemical and nutritional composition of different accessions of Brachiaria. 

Génotypes DM (%) Ash (%) N (%) CP (%) Crude fiber (%) 

e10 96.285 ab 14.260 a 2.249 a 14.053 a 28.510 abc 

nw13 95.950 abc 13.258 b 1.901 d 11.881 d 29.340 a 

Bsk 95.181 cde 11.550 d 2.164 ab 13.526 ab 28.060 bc 

n1 96.585 a 12.860 bc 2.010 cd 12.563 cd 26.455 e 

e11 95.739 abcd 13.383 b 1.942 d 12.139 d 29.075 a 

n2 96.356 ab 13.140 bc 2.224 ab 13.903 ab 27.611 cd 

w12 96.392 ab 13.365 b 0.094 g 0.585 g 28.900 ab 

a6 94.921 de 12.506 c 1.611 e 10.077 e 28.720 ab 

nw14 95.778 abc 11.825 d 2.018 cd 12.614 cd 26.415 e 

a5 95.646 bcd 12.534 c 1.339 f 8.307 f 28.750 ab 

e9 94.764 e 12.535 c 2.122 bc 13.261 bc 26.100 e 

a8 96.493 ab 11.420 d 0.078 g 0.489 g 26.787 de 

Pr > F (Model) 0.002 <0.0001 <0.0001 <0.0001 <0.0001 

Signifiant Yes Yes Yes Yes Yes 

DM = dry matter; CP = crude protein; N = Nitrogen. 
 

Generally, the accessions show high crude protein content except for w12 and 
a8. The less percentage is for a8 (0.489) and W12 (0.585) which should be an error 
and is significantly different (P ≤ 0.0001) to all the accessions. The highest per-
centage is for e10 followed by Bsk, e9, n2, n1, and nw14. There is no significant 
difference between Bsk and e9, e10 and n2. 

 
Table 4. Percentages of components of digestibility for 11 accessions from Cameroon. 

Génotypes ndf (%) adf (%) ivdm (%) lignin (%) 

e10 57.650 g 26.964 c 73.380 a 7.130 a 

nw13 69.300 a 29.495 a 59.870 d 4.190 b 

Bsk 68.445 ab 27.055 c 55.740 f 3.090 bcd 

n1 65.455 c 27.090 c 52.260 gh 3.590 bc 

e11 63.703 d 28.169 b 52.140 gh 2.400 cde 

n2 59.374 f 25.192 d 53.440 g 2.670 cde 

w12 60.721 e 28.173 b 70.250 b 2.090 de 

a6 63.734 d 27.274 c 53.560 g 2.460 cde 

nw14 61.084 e 27.269 c 57.755 e 3.000 bcd 

a5 67.672 b 28.224 b 51.290 h 1.745 e 

e9 59.610 f 26.856 c 63.205 c 1.770 e 

a8 60.215 ef 23.219 e 55.110 f 3.515 bc 

Pr > F (Model) <0.0001 <0.0001 <0.0001 <0.0001 

Significant Yes Yes Yes Yes 

NDF (ndf) = neutral detergent fiber; ADF (adf) = acid detergent fiber; Ivdm = In vitro 
digestible matter. 
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For ndf percentage, none of the accessions reach the level of 70%. The higher 
percentages are for nw13 (69.3%), n3 (68.988%) and Bsk (68.445%) that have no 
significant difference (P ≤ 0.0001) among each of them. These 3 are followed in 
value by a5 (67.67%). W12 is among the leasts with nw14 and a8. There are many 
differences among all the assesions for ndf percentage (Table 4). 

Adf percentage values are higher in nw13 (29.49%), with no significant differ-
ence (P ≤ 0.0001) among the accessions, followed by w12 and e11. While Bsk has 
the same ndf percentage as nw14, n1 and e9.  

The highest amount of adl is from e10, and the lowest is from a5. 
The average lignin content for all the samples is 3.7% with the lowest value 

coming from a5 (1. 745%) and the highest from e10 (7.130%), followed by n3 
(4.810%), and nw13. 

Ivdm (in vitro digestibility matter) is lower in n1 and e11. Ivdm values range 
from 75.365% to 51.290%. 

4. Discussion 

Days to 50% flowering and plant height were the main characters that differentiate 
the accessions. Early flowering being very good for areas with less rainfall; late 
flowering is also good for plants in areas with long rainy season. These accessions 
(n2l, e10, w12, ng1, nw13, nw14, a8 and e9) were late flowering and coming from 
various environments. For example, n2l and ng1 were from areas with short rain-
fall period then this character is sweet for them; while the other ones are from 
areas with long rainfall period. These same accessions have lower plant height; 
then can be used to cover the soil. While the accessions in the first cluster group 
(Bsk, a5, a6, e11) have high heights and can be used as cut and carry forages. 

Among the total of 21 agro morphologic characters, 16 were selected. The 2 first 
components that counted the most in differentiating the 12 accessions weighed 
for 44%, a relatively low percentage compared to the ≥75% obtained by [9]. But 
the percentage obtained in this study is similar to what [5] obtained in Kenya by 
studying 47 Urochloa from 8 different species. It has been showed that a percent-
age of ≥75% is good enough to differentiate the variations among species.  

In general, increased neutral detergent fiber (NDF) digestibility will result in 
higher digestible energy and forage intakes. This means that in this study Basilisk, 
nw13, and n3 should have the highest digestible energy and forage intake. But 
their level of lignin is greater than W12 and e9. In general, when grasses are in the 
vegetative stage, NDF digestibility is very high (>70% of NDF). However, when 
stem elongation occurs in grass forage, NDF digestibility declines at a relatively 
fast rate. Meaning that though these 3 samples have good percentages of NDF, the 
level of lignin in them may reduce their digestibility and then forage intake. For 
grasses, <50% NDF is considered high quality and >60% as low-quality forage 
[10]. According to this statement all our samples showed a high level of NDF then 
are of low quality then low intake and digestibility. This can also be an indicator 
that forages cut at 60 days and above have already lost their nutritive value. 
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As for crude protein (CP), the best samples are e10 and n2, which have signifi-
cant difference with basilisk though lower in CP content than the first 2. It is good 
to notice that n2 is from the Northern region while e10 is from East. Two samples 
show very low protein content which is probably due to errors in the lab; these 2 
are respectively from West and Adamaoua Regions. 

Low lignin content is important because lignin is not a carbohydrate but rather 
an amorphous polymer that has a phenylpropanoid structure and is considered 
indigestible and inhibitory to plant digestibility [11]. So, for our samples, the more 
digestive was a5 followed by w12. The average value of the samples for lignin was 
similar to those obtained by [12] for Brachiaria Brizantha cuttings at 30 cm. As 
for individuals, the values were high for mostly all the samples except for a5 and 
w12. 

5. Conclusion 

The results showed that the characters that contributed to differentiating the sam-
ples had low percentage to conclude that the Brachiarias from Cameroon are dif-
ferent from each other. The fact that there appeared differences among them for 
plant height and days at 50% flowering suggests that former research should con-
tinue, may be to the molecular level. For nutritive values, the results suggest that 
other studies taking into account the stages of harvest should be conducted to 
evaluate Brachiarias from Cameroon digestibility.  
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