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 Ten cultivars of Lablab purpureus selected from the previous preliminary variety 
trail were evaluated at two locations (Bako Agricultural Research Center and 
Billo Boshe sub-sites) located in the western part of Oromia regional states, 
Ethiopia during the 2012-2014 cropping seasons. The genotypes were evaluated 
in randomized complete block design in three replications for herbage dry matter 
(DM) yield and nutritional quality traits. The study revealed that, with the 
exception of cultivar and location interaction, herbage DM and crude protein (CP) 
yield were significantly (P<0.05) affected by cultivar, location, year and their 
interaction. Significantly higher herbage DM and CP yield was recorded for 
cultivars L. purpureus ILRI 14417 and L. purpureus ILRI 14455 as compared to 
the rest cultivars tested. The study also revealed that, the maximum herbage DM 
and CP yield was produced more at Bako compared to Billo Boshe sites. 
Moreover, herbage DM and CP yield were also recorded higher during the 
second production year and followed by year 3>year 1, respectively. With the 
exception of CP value which significantly (P<0.05) varied among the cultivars, no 
significant (P>0.05) differences were observed in the remaining fiber and no-fiber 
quality traits assessed in the study. The higher CP value was recorded by L. 
purpureus ILRI 14417 (264.6 g/kg DM) and L. purpureus ILRI 14455 (248.6 g/kg 
DM). Generally, L. purpureus ILRI 14417 and L. purpureus ILRI 14455 cultivars 
exhibited constantly superior herbage DM yield and nutritional value as 
compared to the remaining cultivars indicating their potential to be 
recommended as alternative quality feed resources in the western part of 
Oromia, Ethiopia. 
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INTRODUCTION  
 
In adequate nutrition, Thomas and Sumberg (1995), is a 
major constraint to livestock production in sub-Saharan 
Africa,   and   is  mainly  caused  by  a  combination  of  in  
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adequate availability and inadequate nutritive value of 
forage. In Ethiopia, like other sub-Saharan African 
countries, livestock production is the major component of 
the agriculture sector. However, their production is 
characterized by low productivity levels in terms of growth 
rate, meat production and reproductive performance. 
Among the multiple factors, under nutrition and 
malnutrition  are  considered  to  be  the  most   important  



 

 

 
 
 
 
limiting factors constraining animal production in Ethiopia 
(Bekele, 2010). In almost all parts of Ethiopia, annual 
pasture grasses that are the main sources of feed 
(54.6%) for the ruminant populations grows during the 
main rainy seasons and thus decline in quantity and 
quality in less than half of the years. For most of the year, 
the animals rely on crop residue which contributed 31.6% 
of the total feed sources in the country (Tolera et al., 
2000; Mengistu, 2004; CSA, 2017). Feedstuff of such 
composition, natural grass and crop residue, are 
insufficient to provide adequate quantity and quality of 
nutrient beyond maintenance requirement. Among other, 
tropical grasses are usually deficient in crude protein 
which is one of the most and costly part of ruminant 
ration (McDonald et al., 2002; Matiwos, 2007).  

Leguminous forage can potentially be considered for 
use as a plant protein supplement to offset limitations 
associated with low feed quality in systems where 
livestock are increasingly becoming dependant on low 
quality roughages (Umuna et al., 1995). To this effects, 
introduction, evaluation and recommendation of various 
improved forage legumes has been carried in the country 
so far. Lablab purpureus cultivars was one of these 
forage legume evaluated both at on station and on farm 
level by Bako Agricultural Research Center to be used as 
alternative plant protein sources for livestock in Western 
Oromia and agro-ecologies similar to Western Oromia. L. 
purpureus is an annual or short-lived perennial fodder 
legume sown for grazing and conservation in tropical 
environments. It combines a great number of qualities 
that can be used successfully under varies conditions. Its 
first advantage is its adaptability, not only it is drought 
resistant, it is able to grow in diverse range of 
environmental conditions worldwide. Staying green 
during the dry season, it has been known to provide up to 
six tones of dry matter per hectare. Being palatable to 
livestock, it is adequate sources of much needed protein 
and can be utilized in several different ways (Murphy and 
Colucci, 1999).  

As it has been well emphasized on the study reported 
by Geleti et al. (2013a), basic information on chemical 
composition and nutritional value of promising forages is 
one of the basic technical inputs required to design 
strategies for alleviating poor nutrition and to optimize the 
utilization of available low quality feed resources. The 
author further stated, the need for research aiming at 
development of data base on nutritional attribute for 
candidate forage species grown under varying production 
systems and agro-ecological conditions. Hence, with this 
in mind, the present study was carried to evaluate the 
herbage dry matter production potential and nutritive 
value of L. purpures cultivars grown across diverse 
environmental conditions and finally select and 
recommend the best performing cultivars for use as 
alternative livestock feed in the study area and agro-
ecologies similar to the study area.  
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MATERIALS AND METHODS  
 
Location of the study 
 
The experiment was conducted at two locations Bako 
Agricultural Research Center (BARC) and Billo Boshe 
sub-site located in western part of Oromia Regional state, 
Ethiopia. Bako (9°06’N and 37°09’E) is located at a 
distance of 250 km west of the capital city on the way to 
Nekemte town. It is situated at an altitude of 1650 m 
above sea level with a mean monthly minimum and 
maximum temperatures of 11.23 and 31.74°C, 
respectively. Billo Boshe (9° 54’ N and 37° 00’ E), one of 
the sub-sites of BARC, is also situated at altitude of 1645 
m above sea level. Both locations received almost 
comparable rain fall during the study periods ranged from 
1431 to 1500 mm (BARC, 2014). The soil types of both 
locations were reddish brown in color, and clay-loam in 
texture, respectively (Wakene, 2001). 
 
 
Treatment description and experimental design   
 
Ten cultivars of L. purpureus (L. purpureus 14417, L. 
purpureus ILRI 14455, L. purpureus ILRI 7379, L. 
purpureus ILRI 14429, L. purpureus ILRI 11614, L. 
purpureus ILRI 14461, L. purpureus ILRI 14487, L. 
purpureus ILRI 14493, L. purpureus ILRI 14550 and local 
cultivar) were studied for forage yield and quality related 
attributes during 2012-2014 at the pick of the rainy 
season at two locations (BARC and Billo Boshe sub-
sites). The experiment was arranged in randomized 
complete block design in three replications during the 
three consecutive experimental periods in both locations. 
Appropriate experimental site was selected and based on 
the nature of the soil, the land was well ploughed and 
leveled out for ease of layout and planting. Treatments 
were laid down on a uniform plot size of 3 m × 2 m

 
(2 m 

length and 3 m width) = 6 m
2
. A total of 30 plots was 

established out and demarcated with a spacing of 1.5 m 
between each plot and 2 m between blocks at all sites. 
Each plot consisted of 4 rows arranged length wise in a 
north-south direction at a distance of 25 cm away from 
the right and left margins of the plot. Seeds of L. 
purpureus accessions were sown in row the spacing of 
0.5 and 0.4 m between rows and plants, respectively. In 
time of plantation, all plots were fertilized at the rates of 
100 kg/ha DAP and every routine agronomic 
management practices were followed strictly. 
 
 
Herbage and crude protein yield measurement 
 
At 50% flowering stages, the two adjacent middle rows of 
each plots with an area of 3 m

2
 were harvested for 

herbage yield determination. The fresh weight  of  the  cut  
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biomass was measured just after mowing with 
suspended field balance. Then composite sub-samples of 
200 gm per treatment were taken and oven dried at 60°C 
for 72 h until constant weight attained to determine the 
herbage dry matter (t/ha) yield. On the other hand, crude 
protein (t/ha) yield was estimated by multiplying total 
herbage dry matter yield by the CP concentration of the 
herbage (Starks et al., 2006).  
 
 

Chemical analysis of feed samples 
 

Chemical analyses of the feed samples were conducted 
at Holeta agricultural research center, national animal 
nutrition laboratory. Samples of feeds were dried in an 
oven at 65°C for 72 h and ground to pass through 1 mm 
sieve screen size. The ground samples were kept in air-
tight plastic bags pending for chemical analysis. DM, 
nitrogen content (N), ash were analyzed according to 
AOAC (1990) procedure, and organic matter (OM) was 
calculated by deducing the value of ash content from 
100. CP was estimated by multiplying N value by a factor 
of 6.25 as N*6.25. Neutral detergent fiber (NDF), acid 
detergent fiber (ADF) and acid detergent lignin (ADL) 
were analyzed using the procedures of Van Soest et al. 
(1991). Hemicellulose and cellulose values were 
calculated as the difference between NDF and ADF and 
ADF and ADL respectively. The in-vitro organic matter 
digestibility (IVOMD) was determined using Tilley and 
Terry (1963) method. Whereas, the metabolizable energy 
(ME) was estimated from IVOMD using the equation of 
Uttam et al. (2010): 
 

ME (MJ/kg DM) = 0.15 * IVOMD 
 
 

Relative feed value  
 

Relative feed value (RFV) is an index used to rank feeds 
relative to the typical nutritive value of full bloom alfalfa 
hay, containing 41% ADF and 53% NDF on a DM basis, 
and having a RFV of 100, which is considered to be a 
standard score. This index is widely used to compare the 
potential of two or more forages on the basis of energy 
intake. Accordingly, forages with RFV greater than 100 
are considered to have better quality than full bloom 
alfalfa hay and those with RFV lower than 100 are 
regarded as of lower quality than the same. Such a single 
parameter is considered to be of useful practical 
significance in forage pricing and marketing. The RFV 
was calculated by using the Schroeder (2013) and Uttam 
et al. (2010) formula: 
 

DDM (%DM) x DMI (%BW) 
RFV =                                                     
                                                  1.29      

(Uttam et al., 2010)

 
 
Where DDM (digestible dry matter) and  DMI  (dry  matter  

 
 
 
 
intake potential as % of body weight) were calculated 
from ADF (related dry matter digestibility) and NDF 
(related intake potential) respectively as: 
 
 

                           88.9-0.78 × ADF (% DM) and DMI (% BW) = 120 * (% DM) 
DDM (% DM) =  
                                                                                                   NDF 

 
 

 
 
Data analysis  
 
Analysis of variance (ANOVA) following the General 
Linear Model (GLM) procedure of SAS (SAS, 2002) 
version 9.0 was used to analyze the data, and 
significantly different means were separated using least 
significant difference (LSD) test at 5% level of 
significance. For herbage dry matter and crude protein 
yield, cultivars, location, year and their interaction were 
considered as independent variables in the model 
indicated as: Yijk = μ + Ci + Lj + Rk + (Ci*Lj*Rk) + Eijk, 
Where; Yijk = response variable; μ = overall mean effect; 
Ci = cultivars effect; Lj = location effect; Rk = year effect; 
Ci*Lj*Rk = interaction effects of cultivar, location, year 
and Eijk is the random error. Whereas, for herbage 
quality traits, since composite sample per treatment was 
taken from each location, location was considered as a 
replicate and hence the data was subjected to the 
following model: Yij = μ + Li + Eij; where Yij refers to the 
herbage quality traits considered; μ = overall mean effect; 
Li = location (replicate) effects and Eij is the random 
error. 
 
 
RESULTS AND DISCUSSION  
 
Herbage DM and CP yield  
 
Average performance of the ten L. purpureus cultivars 
regarding herbage DM and CP yielding potential over 
year and locations are shown in Table 1. With the 
exception of L*C which had no significant (P>0.05) effect 
on the herbage DM yield, Cultivars (C), location (L), year 
(Y) and Y*C, L*C, Y*L interactions were significant 
(P<0.05) for herbage DM and CP yield under 
consideration. The herbage DM and CP yield traits were 
significantly influenced by location, and hence the results 
were given separately for location. The average yield 
performance of the L. purpureus cultivars for the herbage 
and CP traits considered at each location in combined 
years are shown in Table 2.  

The higher DM and CP yield was recorded for cultivar 
L. purpureus ILRI 14417 and L. purpureus ILRI 14455, 
whereas it was significantly lower for L. purpureus ILRI 
1449, L. purpureus ILRI 14461 and L. purpureus ILRI 
7379, respectively in both attributes. The remaining five 
cultivars were intermediate in these parameters. The 
respective  higher  value  in  herbage  DM  and  CP  yield  
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Table 1. Herbage DM and CP yield of selected L. purpureus cultivars as 
affected by cultivar, year, location and their interaction. 
 

Variable description 
Herbage DM (t/ha) 

yield 
CP (t/ha) yield 

L. purpureus ILRI 11614 4.9 79 

L. purpureus ILRI 14417 8.5 224.5 

L. purpureus ILRI 14429 2.4 44.6 

L. purpureus ILRI 14455 8.4 208.2 

L. purpureus ILRI 14461 3.1 42.8 

L. purpureus ILRI 14487 5.3 94.4 

L. purpureus ILRI 14493 4.9 76.2 

L. purpureus ILRI 14550 5.6 86.1 

L. purpureus ILRI 7379 3.4 56.5 

Local 7.4 158.1 

Grand mean 5.4 107.0 

SEM 0.4 7.5 

p-level 

Year *** *** 

Location *** *** 

Cultivars *** *** 

Year*cultivars ** *** 

Location*cultivars Ns *** 

Year*location *** *** 
 

***, P<0.0001; Ns, non-significant; SEM, standard error of the means (Mean ± 
SE); ILRI, international livestock research institute. 

 
 
 

Table 2. Herbage DM and CP yield of each L. purpureus cultivars at each location over the three 
planting years. 
 

Cultivars 
Herbage DM yield (t/ha) CP yield (t/ha) 

Bako Billo Boshe Bako Billo Boshe 

L. purpureus ILRI 11614 5.5 4.2 71.9 86.1 

L. purpureus ILRI 14417 9.6 7.3 261.4 187.5 

L. purpureus ILRI 14429 2.5 2.2 46.6 42.6 

L. purpureus ILRI 14455 9.1 7.6 233.9 182.5 

L. purpureus ILRI 14461 3.4 2.8 49.8 35.7 

L. purpureus ILRI 14487 5.9 4.6 111.2 77.5 

L. purpureus ILRI 14493 4.7 5.0 46.9 105.5 

L. purpureus ILRI 14550 5.9 5.3 96.2 75.9 

L. purpureus ILRI 7379 3.8 2.9 62.9 50.1 

Local 8.3 6.4 186.3 129.9 

Grand mean 5.9 4.8 116.7 97.3 

SEM 0.6 0.6 11.1 13.2 

Planting Years 

Year 1 5.8 3.4 114.3 66.1 

Year 2 5.7 6.3 116.1 126.1 

Year 3 6.1 4.8 119.9 99.7 
 

ILRI, International livestock research institute; SEM, standard error of the means (Mean + SE). 
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Table 3. Non-fiber nutrient composition of the ten L. purpureus cultivars (n=2). 
 

Cultivars DM% 
Non fiber nutrient    composition  (g/kg DM) 

IVOMD ME (MJ/kg DM) RFV
#
 

CP Ash OM 

L. purpureus ILRI 11614 93.3 167.8 76.2 923.8 49.8 7.5 107.9 

L. purpureus ILRI 14417 91.9 264.6 58.2 941.8 48.3 7.3 124.4 

L. purpureus ILRI 14429 92.7 189.9 62.8 937.1 41.3 6.2 106.8 

L. purpureus ILRI 14455 92.4 248.6 54.2 945.8 50.5 7.6 130.2 

L. purpureus ILRI 14461 93.9 137.0 67.5 932.4 42.2 6.3 105.6 

L. purpureus ILRI 14487 92.9 178.4 79.4 920.6 50.9 7.6 115.2 

L. purpureus ILRI 14493 91.7 155.4 72.9 927.1 45.4 6.8 107.2 

L. purpureus ILRI 14550 91.9 153.1 54.2 945.8 40.7 6.1 111.9 

L. purpureus ILRI 7379 93.3 169.2 65.6 934.4 39.7 5.9 96.1 

Local 91.9 213.6 54.5 945.5 47.9 7.2 105.3 

Overall mean 92.6 187.8 64.5 935.5 45.7 6.9 111.1 

SEM (cultivars) 1.5 23.2 15.9 15.9 5.9 0.9 6.6 

p-level (cultivars) Ns * Ns Ns Ns Ns Ns 
 

*, P<0.05, Ns, non-significant; DM, dry matter; CP, crude protein; OM, organic matter; IVOMD, in-vitro organic matter digestibility; ME, metabolizable 
energy; RFV, relative feed value; #, relative feed value index has no unit; SEM, standard error of the mean; ILRI, international livestock research 
institute. 
 
 
 

recorded by L. purpureus ILRI 14417 and L. purpureus 
ILRI 14455 revealed that these cultivars were better 
performing one relative to the rest cultivars under 
investigation. Comparable value of herbage DM (6.6 t/h) 
yield and relatively higher value of CP (138.9 t/h) yield 
compared to the current study result, was reported by 
Geleti et al. (2013b) who studied five centrosema species 
for their herbage and quality traits in similar environment 
to the current study. The higher value of CP yield 
reported by this author might be attributed to the species 
difference evaluated in the study.  

The mean herbage DM (5.9 t/ha) and CP (116.7 t/ha) 
yield recorded at Bako was significantly higher than the 
one obtained at Billo Boshe sites (Table 2) signifying, the 
two locations were distinctly different for herbage DM and 
CP yield attributes. On the other hand, the higher mean 
herbage DM and CP yield were also recorded during the 
second production year and followed by year 3>year 1, 
respectively. This variation might be attributed to the 
difference in rainfall and soil fertility which is expected to 
be differed greatly across locations which may result 
variation in herbage DM and CP yield. In another word, 
the higher herbage DM and CP yield received at Bako 
suggests that, this location has better climatic conditions 
than Billo Boshe sites for growing L. purpureus for forage 
purpose. With respect to individual cultivar performance, 
the present study also revealed that, L. purpureus ILRI 
14417 and L. purpureus ILRI 14455 cultivars were found 
to be top performing among others at both Bako and Billo 
Boshe locations in herbage DM and CP yield attributes, 
respectively. This indicates that, the two cultivars are well 
adapted to the respective environmental condition and 
produces better yield as compared to  the  other  cultivars  

studied in the current study. 
 
 
Herbage nutritive value  
 
Non-fiber nutrient composition 
 
The mean value of non fiber chemical composition of the 
ten L. purpureus cultivars obtained in the current study is 
shown in Table 3. With the exception of CP (P<0.05), no 
significant (P>0.05) difference was observed among all 
forage quality traits tested. The overall mean DM, ash 
and OM contents were 92.6%, 64.5 g/kg DM and 935.5 
g/kg DM, respectively for the ten L. purpureus cultivars.  

The CP content was significantly higher for L. 
purpureus ILRI 14417 (264.6 g/kg DM) and L. purpureus 
ILRI 14455 (248.6 g/kg DM), lower for L. purpureus ILRI 
14461 (137.0 g/kg DM) and intermediate for the 
remaining seven L. purpureus cultivars. Norton (1982) 
reported that, most herbaceous legumes have CP 
content which is usually required to support lactation and 
growth (greater than 15%, 150 g/kg DM), suggesting the 
adequacy of herbaceous legumes to supplement basal 
diets of predominantly low quality pastures and crop 
residues. Hence, except L. purpureus ILRI 14461 (137.0 
g/kg DM CP) cultivars lying slightly below the indicated 
threshold value, the CP content of the remaining nine 
cultivars tested in the current study agrees with this 
report and thus, can be used as a potential plant protein 
supplement to livestock based on low quality feedstuff. 
Evans (2002) reported a wide range of CP value ranged 
between 127.0-141.0 g/kg DM for L. purpureus for the 
whole  plant,  which  was  slightly  lower  than  the   range  
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Table 4.  Fiber nutrient composition of the ten L. purpureus cultivars (n=2). 
 

Cultivars 
Fiber nutrient constituents  (g/kg DM) 

NDF ADF ADL Cell H-cell 

L. purpureus ILRI 11614 569.2 293.9 27.9 265.9 275.3 

L. purpureus ILRI 14417 521.1 246.5 25.9 220.5 274.6 

L. purpureus ILRI 14429 574.6 299.5 21.5 277.9 275.2 

L. purpureus ILRI 14455 493.1 255.0 16.5 238.5 238.1 

L. purpureus ILRI 14461 580.5 295.2 59.0 236.2 285.4 

L. purpureus ILRI 14487 533.6 298.1 40.1 258.0 235.6 

L. purpureus ILRI 14493 546.9 333.7 34.4 299.3 213.2 

L. purpureus ILRI 14550 561.5 279.9 39.5 240.4 281.6 

L. purpureus ILRI 7379 559.3 400.1 41.8 358.3 159.2 

Local 594.4 279.6 47.2 258.0 314.8 

Overall mean 553.4 298.1 35.4 262.7 255.3 

SEM (cultivars) 20.0 33.9 11.8 33.7 33.4 

p-level (cultivars) Ns Ns Ns Ns Ns 
 

Ns, non-significant, NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin; Cell, cellulose; H-cell, 
hemi-cellulose; SEM, standard error of the means; ILRI, international livestock research institute 

 
 
 
137.0 to 264.6 g/kg DM, recorded in the current study. 
However, Cook et al. (2005) reported that, L. purpureus 
leaf has crude protein content varied from 210 to 380 
g/kg DM, which is higher than the value obtained in the 
current study. This variation in CP content might be 
attributed to the different factors such as species 
composition, genetic, soil condition, time of harvest, 
climatic condition, etc.  

Averaged over the ten cultivars, the IVOMD and ME 
was 45.7% and 6.9 MJ, respectively. The IVOMD (39.7-
50.9%) result obtained in the present study falls within 
the general range of tropical browse and herbaceous 
plants of 36-69% as reported by Milford and Minson 
(1968) indicating good feeding value if supplemented to 
cattle based on poor quality feeds. The pooled mean 
value of RFV was 111.1, ranging from the higher value in 
L. purpureus ILRI 14455 (130.2) to the lower one 
obtained in L. purpureus ILRI 7379 (96.1). RFV value is 
an index that ranks forages as compared to full bloom 
alfalfa hay, which is assigned a RFV of 100 and 
considered as a standard value against which other feeds 
are compared. Hence, larger value of RFV indicates 
greater overall quality relative to the base of 100. 
Accordingly, with the exception of L. purpureus ILRI 7379 
(96.1) which had slightly lower than 100 values, the 
remaining cultivars had above 100 values in general 
reflecting their potential to be regarded as quality feed in 
comparison with that of the standard bloom alfalfa hay. 
 
 
Fiber nutrient composition  
 
The average value of the fiber nutrient content of  the  ten  

L. purpureus cultivars is presented in Table 4. All the fiber 
nutrient constituents did not varied significantly (P>0.05) 
across the ten L. purpureus cultivars studied in the 
present study. The result showed that, the overall neutral 
detergent fiber (NDF) mean value was 553.4 g/kg DM, 
ranged from 594.4 g/kg DM obtained in local cultivars to 
493.1 g/kg DM in L. purpureus ILRI 14455 cultivars. 
Singh and Oosting (1992) reported that, roughage feeds 
containing NDF values of less than 450 g/kg DM to be 
classified as high, those with values ranging from 450 to 
650 g/kg DM as medium and those values higher than 
650 g/kg DM as low quality. According to this 
classification, the NDF content of all cultivars tested in 
the current study found within the range of 450 to 650 
g/kg DM, and hence could be categorized as medium 
quality feeds. The NDF concentration of 424.0 g/kg DM 
for L. purpureus reported by Aganga and Autlwetse 
(2000) corresponds well with the result obtained in the 
present study. The threshold level of NDF in tropical 
forages beyond which dry matter intake of cattle is 
affected is 600 g/kg DM reported by Meissner et al. 
(1991), and all L. purpureus forage cultivars evaluated in 
the present study had shown lower NDF values ranged 
from 493.1 to 594.4 g/kg DM indicating their potential in 
favoring feed intake and digestibility as well.  

The feed fiber content is particularly important for 
determining quality within the parameters of digestibility. 
In this regard, ADF is the percentage of highly 
indigestible and slowly digestible material in a feed 
comprising cellulose, lignin and pectin. The current study 
result revealed that, the ADF and ADL values were 
higher for L. purpureus ILRI 7379 (400.1 g/kg DM) and L. 
purpureus ILRI 14461 (59.0 g/kg DM) cultivars,  lower  for  
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L. purpureus ILRI 14417 (246.5 g/kg DM) and L. 
purpureus ILRI 14455 (16.5 g/kg DM), with overall mean 
of 298.1 g/kg DM and 35.4 g/kg DM for ADF and ADL 
fiber constituents, respectively. Kellems and Church 
(1998) report that, legumes with ADF values less than 
400.0 g/kg DM are considered to be of good quality 
whereas, those with values greater than 400.0 g/kg DM 
are rated as low quality. The ADF values obtained in the 
current study had lower ADF value than the threshold 
value indicated in this report, implying the studied 
cultivars had more digestibility potential. On the other 
hand, the mean cellulose (262.7 g/kg DM) and 
hemicellulose (255.3 g/kg DM) concentration obtained in 
the current study were relatively lower than 354 g/kg DM 
quoted for most tropical forages legumes (Moore and 
Hatfield, 1994) signifying their lower indigestible fiber 
content. 
 
 
Conclusion   
 
The study revealed that, the forage dry matter yield and 
nutritive value of L. purpureus cultivars varied across 
testing locations and production years. Accordingly, 
cultivar L. purpureus ILRI 14417 and L. purpureus ILRI 
14455 were significantly superior in herbage DM and CP 
yield and all quality attributes, in both locations, as 
compared to the remaining cultivars and proved to be the 
best among the tested cultivars for the western part of 
Oromia and similar agro-ecologies. Moreover, the highest 
forage yielding potential and better nutritional quality 
recorded in both locations obtained from these two 
cultivars indicates the potential for use as alternative 
plant protein sources. Generally, future research 
regarding these two cultivars should be directed on the 
evaluation of their intercropping potential with other 
forage grasses and cereal crops.  
 
 

ACKNOWLEDGEMENT  
 

I would like to thank the vital support and interest of 
Animal Feed Research Team technical staff of Bako 
Agricultural Research Center for their assistance 
regarding data collection and facilitating routine field 
management activities. Moreover, Oromia Agricultural 
Research institute is also highly acknowledged for 
funding the research work. 
 
 
REFERENCES  
 
Aganga A.  A. & Autlwetse M. N. (2000). Utilization of sorghum forage, 

millet forage, veldt grass and buffel grass by Tswana sheep and 
goats when fed Lablab purpureus as protein supplement. Asian-Aust. 
J. Anim. Sci. 13:1035-1188. 

AOAC (Association of Official Analytic Chemists) (1990). Official 
methods of analysis: 15

th 
edition. Inc. Anc. Arlington, Virginia, U.S.A.  

 
 
 
 

Pp. 12-98. 
BARC (Bako agricultural research center) (2014). Annual report (2012-

2014), Bako, Western Oromia, Ethiopia. 
Bekele W. (2010). Effect of substitution of concentrate mix with 

Sesbania sesban on on feed intake, digestibility, body weight change, 
and carcass parameters of Arsi-Bale sheep fed grass hay. MSc 
Thesis, Haramaya University, Haramaya, Ethiopia. 

Cook B. G., Pengelly B. C., Brown S. D., Donnelly J. L., Eagles D. A., 
Franco M. A., Hanson J., Mullen B. F., Partridge I. J., Peters M. and 
Schultze-Kraft R. (2005). Tropical forages: an interactive selection 
tool. Lablab purpureus. CSIRO, DPI & F (Qld), CIAT, and ILRI, 
Brisbane, Australia, available online at: 
htt://www.tropicalforages.info/key/forage/media/html/Lablab-
purpureus.htm 

CSA (Central Statistical Agency) (2017). Agricultural sample survey. 
Volume II: Report on livestock and livestock characteristics (Private 
peasant holdings). Statistical Bulletin 585: Central Statistical Agency 
(CSA), Federal Democratic Republic of Ethiopia, Addis Ababa. 

Evans D. O. (2002). Sustainable Agriculture in Hawaii: Green Manure 
Legume. Lablab. 
http:www.2.ctahr.Hawaii.edu/sustainag/sustainableAg/Greenmanure/l
ablab.asp. 

Geleti D., Hailemariam M., Mengistu A. & Tolera A. (2013a). Nutritive 
value of selected browse and herbaceous forage legumes adapted to 
medium altitude sub-humid areas of Western Oromia, Ethiopia. 
Global Veterinaria. 11(6): 809-816. 

Geleti D., Hailemariam M., Mengistu A. & Tolera A. (2013b). Herbage 
yield and quality of selected accessions of Centrosema species 
grown under sub-humid climatic conditions of western Oromia, 
Ethiopia: Global Veterinaria. 11(6):735-741. 

Kellems R. O. & Church D. C. (1998). Livestock feeds and feeding (4th 
edition). Prentice-Hall, Inc., New Jersey, USA. 573p. 

Matiwos S. (2007). The effects of different levels of cottonseed meal 
supplementation on feed intake, digestibility, live weight changes, 
and carcass parameters of Sidama goat. MSc Thesis, Haramay 
University, Haramaya. 

McDonald P., Edwards R. A., Greenhalgh J. F. D. & Morgan C. A. 
(2002). Animal nutrition, 6th Edition: Prentice Hall, Harlow, England, 
London. 693p. 

Meissner H. H., Koster H. H., Nieuwoudt S. H. & Coetze R. J. (1991). 
Effects of energy supplementation on intake and digestion of early 
and mid-season ryegrass and panicum/smuts finger hay, and on in 
Sacco disappearance of various forage species. S. Afr. J. Anim. Sci. 
21:33-42. 

Mengistu A. (2004). Pasture and forage resource profiles of Ethiopia: 
Ethiopia/FAO, Addis Ababa, Ethiopia. 19p. 

Milford R. & Minson D. J. (1968). The effects of age and method of hay 
making on the digestibility and voluntary intake in forage legumes. In: 
Tropical forage legumes. Eds. Skerman PJ, Cameroon DG and 
Riveros F. FAO plant production and protection series. No.2 Rome. 
Pp. 185-193. 

Moore K. J. & Hatfield R. D. (1994). Carbohydrates and forage quality. 
In: Fahey, George C, Jr Collins, Michael, Mertens, David R and 
Moser E (eds). Forage quality, evaluation and utilization. Pp. 229-
280. (American Society of Agronomy Inc., Crop Science of America 
Inc. and Soil Science Society of America Inc.: Madison). 

Murphy A. M. & Colucci P. E. (1999). A tropical forage solution to poor 
quality diets: A review of Lablab purpureus. Livestock Res. Rural 
Dev. 11(2):96-113. 

Norton B. W. (1982). Differences between species in forage quality. In: 
J. B. (edt), nutritional limits to animal production from pastures. Proc. 
of an international symposium held at St. luice, Queens land, 
Australia, 24-28 August 1981, Common Wealth Agri. Bureaus, UK. 
Pp. 89-110. 

SAS (Statistical Analysis System) (2002). User’s guide: version 9.0. 
SAS Institute, Inc. Cary, NC. 

Schroeder J. W. (2013). Forage nutrition for ruminants. North Dacota 
State university extension service, USA. 

Singh G. P. & Oosting S. J. (1992). A model for describing the energy 
value of straws. Indian Dairyman XLIV. Pp: 322-327. 



 

 

 
 
 
 
Starks P. J., Zhao D., Philips W. A. & Coleman S. W. (2006). Herbage 

mass, nutritive value and canopy spectral reflectance of Bermuda 
grass. Grass Forage Sci. 61:101-111. 

Thomas D. & Sumberg J. E. (1995). A review of the evaluation and use 
of tropical forage legumes in sub-Saharan Africa. Agric. Eco-syst. 
Environ. 54:151-163. 

Tilley J. M. A. & Terry R. A. (1963). A two stage technique for in vitro 
digestion of forage crops. J. Brit. Grassland Soc. 18:104-11. 

Tolera A., Merkel R. C., Goetsch A. L., Sahlu T. & Negesse T. (2000). 
Nutritional constraint and future prospects for goat production in East 
Africa, In: Opportunities and challenges of enhancing goat production 
in East Africa, Conference held at Debub University, Awassa, 
Ethiopia, November 10–12, 2000. Pp: 43-57. 

Umuna N. N., Osuji P. O., Nsahlai I. V., Khalili H. & Mohamed-Saleem 
M. (1995). Effects of supplementing oat hay with Lablab, Sesbania, 
Tagasaste or wheat middlings on voluntary intake, N utilization and 
weight gain of Ethiopian Menz sheep. Small Ruminant Research. 18: 
113-120.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Int. J. Adv. Agric. Res.          100 
 
 
 
Uttam S., Leticia S., Dennis H., Nicholas H., Lawton S., Gary H. & 

David E. K. (2010). Common terms used in animal feeding and 
nutrition. The University of Georgia, College of Agriculture and 
Environmental Sciences, Virginia, USA. 

Van Soest P. J., Robertson J. B. & Lewis B. A. (1991). Methods for 
dietary neutral detergent fibers and non-starch polysaccharides in 
relation to animal nutrition. J. Dairy Sci. 74:3583-3597. 

Wakene N. (2001). Assessment of important physicochemical 
properties of alfi soils under different management systems in Bako 
area, Western Ethiopia. MSc Thesis, Haramaya University, 
Haramaya, Ethiopia. 93p. 


