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Abstract-

 

Participatory on farm improved forage species 
evaluation was conducted at Keelewe

 

Peasant association of

 

Dassench Woreda of South Omo Zone in the 2014 under

 

irrigated condition using the improved forage legumes to 
identify the adaptable and high biomass yielding forage 
species. The field experiment was laid out in a Randomized 
Complete

 

Block Design (RCBD) with four replications per 
tested species. The improved forage legume species tested in 
this study were Lablab

 

purpureus,

 

Lablab intoritum

 

and Vigna 
unguiculatium. The dry matter yield obtained in this study 
revealed that there was none significance difference (p > 
0.05) among the tested improved forage legume species in 
the study area. The dry matter yield production potential of 
tested species under irrigated condition in to the study area is 
15.91, 14.16 and 15.40 t/ha for Lablab intoritum,

 

Lablab 
purpureus

 

and Vagigna

 

ungulatium

 

respectively. Out of the 
tested forge legume  species over cropping season under 
irrigated condition, the one which gave the maximum dry 
matter yield  was

 

Lablab intoritum

  

which gave (16 tones ha-1)  
and Vagigna

 

ungulatium (15.40 tones ha-1)

 

are  advisable for 
the study areas.  Therefore, it is imperative to evaluate the 
forage species for more seasons under similar condition and 
in addition to their feeding value under different intervention, 
chemical composition, their response to the disease and pest 
resistance, seed producing potential and dry matter 
production potential of species under supplementation 
different level of fertilizer rate.

 

Keywords: dry matter yield,

 

lablab intoritum, lablab 
purpureus, vigna unguiculatium. 

I.

 

Introduction

 

ivestock are an important section of agriculture in 
Ethiopia  and has been provided  milk, meat, 
draught power, transport, manure, hides, skins 

(Funk et al., 2012) and it has been served as a source of 
income for the country  ( Feki, 2013) .  Conversely, it has 
also contributed about 15-17% of the total gross 
domestic product (GDP) and 35- 49% of the TADP (ATA, 
2012).  However, despite of the huge potential in terms 
of high livestock population and presence of diverse 
agro-ecologies suitable for livestock production in the 
country, the productivity and production that generated 

from the sector is in very low when it compared with 
other African countries (Belete et al., 2010; 
Gebremedhin et al., 2004). This is due to poor animal 
nutrition (Duguma et al., 2012). Similarly, in the study 
area which is lowland part of Ethiopia, dominated with 
pastoral production system, the   livestock husbandry 
system has been entirely depended on rangeland feed 
resources (Aschalew et al., 2004) which is insufficient to 
provide nutrients requirements beyond their 
maintenance requirement. Therefore, in order to mitigate 
such a nutritional issues and improve t the livestock 
productivity performance, it is imperative to introduce 
and evaluate high-quality and yielding herbaceous 
forage legumes species. Among the improved forage 
species introduced and tested in Ethiopia, herbaceous 
legume (Lablab and Vigna ungulatium) could play a 
significant  role in providing a significant amount and 
qualified herbages under the smallholder farmers. 
Lablab purpureus one of the herbaceous forage 
legumes which has been grown in arid, semi-arid and 
humid regions with rainfalls between 200-2500 mm 
(Cameron, 1988) and has DM production potential 
which ranged 3-10t/ha under rain fed condition (Denbela 
et al., 2015; Cameron, 1988). Conversely, Vigna 
ungulatium is one of the most important  forage legume 
which has been served as source  food and feed 
(Bennett-Lartey and Ofori, 1999) and it could be 
produced 3.5 – 5.2 t/DM per ha (Denbela et al., 2015).  
However, in the study area, evaluation the adaptability of 
these forage legume species under irrigated conditions 
has not been carried out due to remoteness and mobile 
nature of pastoralists. Therefore, the study was 
designed with objectives to identify high yielding 
improved legume and grass species under irrigated 
condition. 

II. Material and Methods 

a) Description of study site 
The study was conducted in Dassench Woreda, 

which is found in South Omo Zone of in SNNP and it is 
bordered by Kenya in the South, Salamago Woreda in 
the North and Hammer Woreda in the East.  It was lied 
astronomically (50.14'N latitude, 360.44'E longitude) and 
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225 km from Jinka, the capital city of South Omo Zone. 
It has high temperature and low annual rainfall, which 
has ranged from 25-40oC and 350-600 mm respectively 
with bimodal rainfall and erratic distribution.  Altitude of 
the study area is in the range of 350 - 900m.a.s.l. The 
most common and dominating soil brand of the area is 
silt alluvial. The district is highly dominated by short 
growing woody acacia species and highly grazed and 
browsed lower altitude area is dominated by Merea 
macrenatha. 

b) Trial site and pastoralists  
The Keelewe peasant association was selected 

in collaboration with Woreda pastoral affairs' office 
experts and Developmental agents after discussion on 
the objectives of the research activity. One pastoral 
research group which consisted of twelve household 
members with three trial pastoralist per pastoralist’s 
research group were selected after community meeting. 
The criteria for selection of trial pastoralists were 
availability of land, suitability of site for irrigation, interest 
pastoralists in research process and irrigation 
experience of the pastoralist. Finally, training was 
delivered to Development agents, pastoral research 
group member, Kebele leaders, and non trial pastoral 
research members on forage production, irrigation 
management and benefits of forage productions.   

c) Experimental Treatments and Design 
The planting materials used for this experiment 

were the herbaceous forage legume species such as 
Lablab intoritum, Lablab peruperus and Vigna 
ungulatium. Completely randomized block design 
(RCBD) was used with four replications per each tested 
forage legume species which were arranged in 10 rows 
of 5m length which have 50cm between rows and 30cm 
between plants. The supplementary irrigation was used 
and all plots were irrigated uniformly at six day intervals.  

d) Crop management and Data collection  
The planted species management activity such 

as hoeing, weeding, diseases and pest inspection was 
carried out and trial farms were had been continuously 
monitored. The yield data such as FBYand DMY were 
collected from the each tested species at age of eight 
week after establishment to DM and FBY production 
potential under irrigated condition in Dassench Woreda. 
The four  samples were randomly taken per tested 
species at quadrates  which has a plot size area 50cm 
x50 cm = 2500cm2 by using sickle and transported to 
Jinka Agriculture research Center and allotted to cut in 
to small pieces and made pooled it. The representative 
samples were subjected to oven dried at 105oc for 24hrs 
at Jinka Agricultural Research Center Animal Feed and 
Nutrition Laboratory. Then the dry matter yield per each 
species was calculated by the final weight collected 
from oven dried was divided by initial weight before the 
subjecting to the oven dried.  

e) Statistical Analysis 
Analysis of data was performed using GLM 

procedure of SAS (Statistical soft ware, 2009).  Effect of 
tested species was considered significantly in all 
statistical calculation if (P ≤ 0.05). The least means 
squares were separated by using Duncan’s least 
significant difference (LSD) test with following model; 

Yij = A + ßi + tj + eij 

Where: Yij  = Yield parameters measured,  
A  = General mean of the tested species, 
 ßi = block effects,  
 tj  = treatment effects and  
eij = Random  error 

III. Result and Discussions 

The yield parameters such as FBY and DMY of 
the tested herbaceous forage legume species under 
irrigated conditions of Dassench Woreda was illustrated 
in (Table 1). The least square FBY obtained in this study 
revealed that there was none significance difference (P 
> 0.05) observed among the tested herbaceous forage 
legumes in the study area. However, the Lablab 
intoritum had produced relatively better (33t/ha) FBY 
over Lablab purpurue (31.52 t/ha) and Vagigna 

ungulatium (30t/ha).The FBY obtained in this study for 
Lablab intoritum is lower than value (62.20t/ha) reported 
by Denbela et al. (2016) in Woito PAs, in Bena-Tsemay 
districts under irrigated conditions. Similarly, the FBY 
obtained in the current study for Lablab purpureus and 
Vagigna ungulatium  is also not in agreement to 
previously reported values by different authors (Denbela 
et al.,2016; Muna et al., 2011; Abusuwar and Al-
Solimanin,2013)  which ranged 38-51t/ha. Conversely, 

the DMY obtained in this study revealed that there was 
none significance difference (p < 0.05) among the 
tested species in the study area.  The average DMY 
production potential of tested forage legume species 
under irrigated condition in to the Dassench lowland is 
15.91, 14.16 and 15.40 t/ha respectively for Lablab 
intoritum, Lablab purpureus and Vagigna ungulatium. 
The finding obtained in this study for Lablab purpureus 

is corroborated to the values that reported by Muna et 
al.(2011) and Abusuwar & Al-Solimani (2013) which 
ranged from 12.47-22.24 t/ha under irrigated conditions. 
However, for the Lablab intoritum, value obtained in this 
study is lower than what Denbela et al. (2016) reported 
value (23.6t/ha) in Woito PAs, in Bena-Tsemay districts 
under irrigated conditions. On the other hand, the DMY 
obtained from the current study for the Vagigna 
ungulatium  in irrigated condition  is three time higher 
than what Denbela et al.(2015) reported values which 
ranged from 3.5 – 5.2 t/ha under rain fed condition  at 
Chali and Kako peasant association and Bilatu et 
al.(2012) who  reported that DMY released  different 
Vagigna ungulatium  accessions which was ( 4.28 t/ha) 
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at North West lowland area of Ethiopia.              
However, the encouraging DMY is obtained in this study 
than what previously Denbela et al. (2016) studied value 
(12.21t/ha) in Woito PAs, in Bena-Tsemay districts under 
irrigated conditions. In general, the inconsistency in both  
FBY and DMY of the tested species in this study from 

previously reported  studies, it  might be related to 
difference in tested agro ecology, irrigation 
management practice, soil fertility and varietal difference 
(Anele UY. et al., 2011a; Rivas -Vega et al., 2006; Anele 
UY. et al. , 2011b ). 

Table1: The Least Square mean of fresh biomass yield of tested improved herbaceous forage species in irrigated 
lowland of Dassench Woreda in 2014 cropping season

Yield parameters measured 
Tested legume 

species 
FBY( g/plot) FBY/ha CV LSD F-value P- value SEM 

       
Lablab  intoritum 823.63a

 33.00 6.55 20.59 0.02 0.98 NS 
Lablab  purpureus 813a

 31.52 6.55 20.59 0.02 0.98 NS 
Vagigna ungulatium 792a

 30.68 6.55 20.59 0.02 0.98 NS 
FMY = Fresh biomass yield;  g = gram; CV = Coefficient of variance; LSD = Least significance difference; SEM = Standard error 
of mean; NS = Non-significant; ha = hectare    

Table 2: The Least Square mean of dry matter biomass yield of tested improved herbaceous forage species in 
irrigated lowland of Dassench Woreda in 2014 cropping season 

Yield parameters measured 
Tested legume 

species 
DM( g/plot) DM/ha CV LSD F-value P- value SEM 

       
Lablab  intoritum 395.75A 15.91 5.37 14.04 0.01 0.99 NS 

Lablab  purpureus 354A 14.16 5.37 14.04 0.01 0.99 NS 
Vagigna ungulatium 385A 15.40 5.37 14.04 0.01 0.99 NS 

FMY = Fresh biomass yield;  g = gram; CV = Coefficient of variance; LSD = Least significance difference; SEM = Standard error 
of mean; NS = Non-significant; ha = hectare    

IV. Conclusion and Recommendations 

In the current study different improved forage 
legume species were evaluated for their herbage dry 
matter yield production potential under irrigated lowland 
area.  Accordingly, Lablab intoritum was produced better 
DMY than Vagigna ungulatium and Lablab purpureus in 
that order. However, the similarity is observed in DMY 
production potential among the tested species which  
indicated that the pastoral communities can be used 
one of the tested species to their vicinity as 
supplementary feed source in order to mitigate the 
critical feed shortage especially dry season over the low 
quality feed(Natural pasture).   From the current study 
on the other hand, it is concluded that better 
improvement observed in both fresh and dry matter 
yield of tested species in under irrigated condition than 
non irrigated condition especially in lowland area which 
is characterized by high coefficient variability in rainfall 
distribution patterns.  In general, the result reported in 
the current study is from one cropping season. 
However, for the forage species fresh and dry matter 
yields obtained in this study season may be variable in 
other seasons. Therefore, it is imperative to evaluate the 
forage species for more seasons under similar agro 
ecology and addition to their feeding value under 
different intervention, chemical composition, their 
response to the disease and pest resistance, seed 

producing potential and dry matter production potential 
of species under supplementation different level of 
fertilizer rate.  On the other hand, also it is 
recommended that the information obtained from this 
study would benefit the pastoral communities, so the 
promotion of the tasted species will be demonstrated 
and scaled out in wider range through pre-scale-up and 
pre extension demonstrations. 
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Table 2: The fresh biomass yield (FBY) and dry matter yield (DMY) and standard error (SE) of Cenchrus ciliaris, 
Chloris gayana and Pancium colaratum grown under irrigated lowland of Dassench Woreda  in 2014 

                                                                   
 

 
Tested grass species

 
Fresh weight/g/plot ± Std. Error

 
Dry matter yield /g/plot ± Std. Error

 Chloris gayana
 

1339±141.605b

  
380.2±40.169a

 Cenchrus ciliaris

 

998±141.605a

 

      279.880±40.169a

 Panicum colaratum

 

1587±141.605c

 

       451.987±40.169b
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Pertaining to the tested grass species the fresh 
biomass yield (FBY) in this study revealed that there was 
significance difference (p < 0.05) among the tested 
three grass species. However, on the other hand, there 
was none significance difference (p > 0.05) was 
observed between Chloris gayana and Cenchrus  ciliaris  
in terms of the dry matter yield(DMY). Meanwhile, there 
is significance difference (p < 0.05) also in terms of dry 
matter yield (DMY) between Panicum colaratum and 
Chloris gayana and Panicum colaratum and Cenchrus 
ciliaris. The fresh biomass yield (FBY) and dry matter 
yield (DMY) production potential of tested grass species 
is 53.56t/ha, 39.92t/ha, 63.48t/ha and 15.21t/ha, 
11.20t/ha and 18.08t/ha respectively for the Chloris 
gayana, Cenchrus ciliaris and Panicum colaratum. The 
Pancium colaratum produced higher fresh and dry 
matter yield than Chloris gayana and Cenchrus ciliaris 
which is not corroborated to what Denbela (2015) 
finding (40.8t/ha) on station of Jinka Agricultural 
Research Center under rain fed condition. This yield 
difference observed might be effect of irrigation, 
difference in soil fertility, difference in agro ecologies or 

farm management effect. Conversely, there was double 
increments in dry matter yield under irrigation than what 
Denbela (2015) reported (7.6t/ha) at on station of Jinka 
Agricultural Research Center and similarly also not 
corroborated to what Tessema (2008) reported on 
average 14 t/ha DMY under rain fed conditions in 
Ethiopia. On the other hand, the fresh biomass 
yield(FBY)  for the Chloris gayana in this study 
corroborated to what Tewdros and Messert (2013) 
reported that ranged from  31.9-98.0 t/ha for Soddo trial 
location in Ethiopia and where as dry matter yield (DMY) 
obtained in this study also corroborated to what 
Denbela(2015) reported (15 t/ha ) at on station of Jinka 
agricultural Research Center under rain fed condition 
which is  equal to result reported in the current study 
under irrigation in the study area  and similarity in yield it 
might be  irrigation effect played a vital role two different 
agro ecologies . Moreover, the fresh biomass yield in 
the current study in for Cenchrus  ciliaris is also not  
corroborated to what Denbela(2015) reported (33t/ha)

Yield parameters measured 

on station of Jinka Agricultural Research Center under 
rain fed condition. However, the dry matter yield 
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obtained in the current study for the Cenchrus ciliaris not 
comparable to what Denbela (2015) reported (6.68 t/ha) 
which attested that there is relatively two time higher dry 
matter yield under irrigation than rain fed condition at on 
station of Jinka Agricultural Research Center under rain 
fed condition and relatively comparable to what Ayana 
(2010) reported which ranges between 10-16 t/ha under 
rain fed condition in Ethiopia.

VI. Conclusion and Recommendations

In the current study different improved legume 
and grass species evaluated for their herbage dry 
matter yield production potential under irrigated lowland 
area.  Among the improved legume and grass forage 
species tested, Vagigna ungulatium and Pancium 
coleratum produced higher dry matter yield under 
irrigated condition even though the remaining species 
performed well .On the other hand, there was variability 
in both fresh biomass and dry matter among the tested 
species observed under irrigation when it was 
compared with yield under rain fed condition. Thus it is 
might be due to irrigation effect, variability in agro 
ecologies, variability in soil fertility, variability in 
management system and variability in species potential.  
From the current study on the other hand, it is 
concluded that better improvement observed in both 
fresh and dry matter yield of tested species in under 
irrigated condition than non irrigated condition 
especially in lowland area which is characterized by high 
coefficient variability in rainfall pattern.  In general, the 
result reported in the current study is from one cropping 
season. However, for the forage species fresh and dry 
matter yields obtained in this study season may be 
variable in other seasons. Therefore, it is imperative to 
evaluate the forage species for more seasons under 
similar agro ecology and addition to their feeding value 
under different intervention, chemical composition, their 
response to the disease and pest resistance, seed 
producing potential and dry matter production potential 
of species under supplementation different level of 
fertilizer rate.  On the other hand, it is recommended that 
the information obtained from this study would benefit 
the pastoral communities, so the promotion of the 
tasted species will be demonstrated and scaled out in 
wider range through pre-scale-up and scale - out.
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