
Abstract
The deficit in quantity and quality of feed in one of the major nutritional impairments that are affecting livestock production in South 
Omo. Pigeon pea species is among the legume fodder species, which has been playing a pivotal role in providing a high quality protein 
to the livestock. This study was initiated to evaluate biomass yield and quality parameters of five feed-type pigeon pea varieties. The 
five feed-type pigeon pea varieties such as DZ-16555, DZ-00420, DZBS, Tsegabe and local pigeon pea were evaluated in a randomized 
complete block design with three replications per variety. The agronomic parameters, biomass yield and quality parameters were ana-
lyzed by using Generalized Linear Model (GLM) procedures of SAS and Least Significance Difference (LSD) was used for mean compari-
son among tested varieties. The DZ-16555 variety gave higher (p<0.05) biomass yield (21.27tha-1), while local variety gave the lowest 
(12.54tha-1) biomass yield. Correspondingly, DZ-16555 variety had higher (p<0.05) crude protein (270.18gkg-1, DM) over the local vari-
ety (190.91gkg-1, DM). Based result from this study, it was concluded that DZ-16555 pigeon pea variety was best candidate to improve 
feed and nutritional supply for enhanced production from livestock. 
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The overall production and productivity performances of livestock 
in Ethiopia are generally low due to different reasons. The year 
round deficit in quality and quantity in animal feeds are one of the 
nutritional impediments that are affecting the livestock perfor-
mances (Adugna et al., 2012; FAO, 2018). Likewise, in study areas, 
the livestock feeding system is completely natural-pasture-based 
(Denbela et al., 2017, Brehanu et al., 2017) which is greatly influ-
enced by nutritional dynamics of range-forages (FAO, 2018, Hido-
sa et al., 2018). Moreover, feeds from this source could not been 
met the nutrient requirements of animals particularly in the dry

seasons and inconsistently distributed over the seasons in the 
study areas (Brehanu et al., 2017; Denbela et al., 2017; Hidosa et al., 
2018). This is triggering to increase low growth rate, high mortality, 
longer calving intervals and substantial weight loss (Brehanu et al., 
2017; Denbela et al., 2017; Hidosa et al., 2018). 

Introduction

Pigeon pea (Cajanus cajan) is a popular source of vegetable protein 
in the human and animal diets (Sharma et al., 2011). It produces 
high quality fodder and can be integrated to crop-livestock-farming 
system as animal feed supplements (Rao et al., 2003). The crude 
protein content of high-quality pigeon pea leaves ranges from the 
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This study was conducted in agro-pastoral areas of Hamer, Das-
sench and Nyagatom districts of South Omo. Dassench district is 
situated at a geographical location of 5°14’0”N Latitude, 36°44’ 
01”E Longitude with an elevation range of 350 to 900 meter above 
sea level with an average temperatures ranging from 25 to 40°C. 
The annual rainfall is ranging from 350 to 600mm having a bimodal 
rainfall type with erratic distribution and soil type is Alluvial. Ac-
cording to the population projections for 2016/17 based on the 
population and housing census conducted in 2007 (CSA, 2008), 
the Dassench district has a total human population of 70, 133 and 
whereas, the population of livestock are estimated to be 1, 014, 403 
cattle, 753, 568 sheep, 1, 013971 goats, 23, 412 Poultry and 17, 228 
donkeys. The Hamer district is also among the districts found in 

Base on availability of land, interest and irrigation experiences of 
agro-pastoralists the Sermemiret Kebele (lowest administrative 
sub-unit) from Dassench, Eribor Kebele from Hamer and Ayipa Ke-
bele from Nyagatom district were selected for a participatory on-
farm evaluation trial. One APREG in each Kebele with 25 household 
(20 males and 5 females) was established with active involvements 
of district pastoral office expertise, Keble development agents and 
local leaders. After establishment of APREGs, training was orga-
nized for all APREGs members and agricultural extension workers 
on forage agronomic parameters and forage production techniques, 
irrigation water management schemes.

The four Pigeon pea varieties namely DZ-16555, DZ-00420, DZBS 
and Tsegabe were collected from Debire Zeit Agricultural Research 

10 to 27.46% (Hunegnaw and Birehan, 2016; Denbela et al, 2018; 
Denbela et al., 2020). It was reported that the dry matter yields 
ranges from 20-40 t ha-1 from Sahel and Ethiopia (FAO, 2016; ILRI, 
2013; Denbela et al., 2020). The integration of well-adapted pro-
tein bank legumes to supplement poor quality feeds in animal diet 
has the potential to improve forage quality and it is being adopted 
much more widely by small-holders farmers and agro-pastoralists 
in many countries in the world. Accordingly, yearling beef cattle 
in the USA, intensively grazing on pigeon pea leaf in late-summer 
achieved an average daily weight gain close to 1.0 kg/day (Rao et 
al., 2012), in Nigeria, fresh pigeon pea was found to be preferred 
by sheep among 8 browse species as protein supplement (Omo-
kanye et al., 2001), in Zimbabwe, fresh pigeon pea included at 30% 
(DM) in animal diet as a protein source to supplement a poor qual-
ity maize stover diet increased total voluntary dry matter intake by 
20% and total diet OM digestibility from 52 to 61% a (Masama et 
al., 1997), in Thailand, voluntary dry intake was 2.5% of BW of goat 
fed on a pigeon pea leaves based diet was 58 g/kg BW0.75(Cheva-
Isarakul, 1992), In Brazil, dry matter intake  of sheep  supplement-
ed by pigeon pea leaves at 3.5% was 65g/kg BW0.75 (Da Silva et al., 
2009) and in Ethiopia, voluntary dry matter intake at 2.5% of BW 
of Woyto-Guji goats supplemented with pigeon pea leaves at 35% 
inclusion level was 51g/kg BW0.75 (Denbela et al., 2018). However, 
with this promising potential, the pigeon pea varieties have not 
been evaluated for dry matter yield and their quality parameters 
in study areas. Therefore, this study was initiated with objective of 
identifying the biomass yield and quality parameters of Pigeon pea 
variety in irrigated lowlands.

Materials and Methods

Description of Study Site

Agro-Pastoral Research Extension Group Formation (APREGs) 

Experimental Design and Treatments

South Omo with an estimate the total population of 79, 419 (CSA, 
2010). The population is composed of three ethnic groups of Ham-
er, Erborie and Kara with a population of 54,583 (81.4%), 10,333 
(15.4%) and 2,129 (3.2%), respectively. The annual rainfall is aver-
aged 764mm per annum and the climate of the Hamer is a mix of 
Dry-Woyina-Dega (8%), Dry-Kola (54%), Semi-Dry-Kola (37.5%) 
and Desert (0.5%). The highest temperature in the Hamer district 
ranges between 32c° to 38c°, while the lowest temperature ranges 
between 29°c to 31°c. The livestock production is the main stay of 
the majority of the Hamer district and there are about 324,000 cat-
tle, 714,000 goats and 332,000 sheep (SOFEDB, 2014). Moreover, 
Nyagatom is one of the dry prone lowland in South Omo Zone and 
is located between 4°85’-5°67’N latitude and 35°75’-36°23’E longi-
tude and altitude ranges from 400-450m above sea level. The mean 
annual temperature ranges between 33 and 42°C and the rainfall is 
erratic in nature which ranged from 350-500mm. 

Figure 1: Map of study districts in South Omo Zone.
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Data Collection and Site Managements

Results and Discussion

Biomass yield, Plant Height, Branches per Plant and Leaf to 
Stem Ratio 

Data Analysis

The biomass yield, plant height, branches per plant and leaf to stem 
ratio (LTSR) of five pigeon pea varieties under irrigated lowland in 
three districts of South Omo are illustrated in Table 1. The result 
from this study revealed that the higher (p<0.05) biomass yield 
was observed for DZ-16555 variety than local variety and but, it 
was similar (p>0.05) to Tsegabe and DZ-00420 varieties. However, 
the biomass yield among the Tsegabe, DZ-16575, DZ-00420 and 
local check were similar (p>0.05). However, the longer (p<0.05) 
plant height was obtained for DZ-16575 variety than DZ-16555 
variety but it was similar (p>0.05) to DZ-00420, Tsegabe and local 
check varieties. Pertaining to branches per plant (BPP), result from 
this study was declared that significantly higher (p<0.05) branch-
es per plant were observed for DZ-16555 and local check variet-
ies than DZ-16575, DZ-00420 and Tsegabe varieties. The higher 
biomass yield for DZ-16555 variety over other varieties from this 
study is due to high genetic potential of variety. The previous stud-
ied reports were showed that the wider range of biomass yield 
difference observed between forage species could be attributed 
due to differences in genetic potential of variety to adapt to given 
agro-ecologies (Usman et al., 2018). The biomass yield obtained 
from this study for DZ-16555 and Tsegabe higher than previously 

The laboratory analysis was done at Debre Birhan Agricultural Re-
search Center, Ethiopia. Three forage sample of each variety was al-
lowed to be oven dried set at a temperature of 65°C for 48 hours 

Quality Parameter Analysis

Center, whereas, the pigeon pea variety which used as local check 
was purchased from the local market. The tested pigeon pea vari-
eties were planted on plot area of 4mx3m=12m2 in a randomized 
completed block design in factorial arrangement having three lo-
cations (Dassench, Hamer and Nyagatom) and five varieties (DZ-
16555, DZ-00420, DZBS, Tsegabe and local check) and replicated 
three times each variety. The detachment between plots and repli-
cation were 1m and 1m, respectively and plots in each block were 
randomly assigned to each variety. The 15kg ha-1 was used without 
fertilizer application at the planting or weeding times. The furrow 
irrigation was used and all the plots were irrigated uniformly ac-
cordingly per the intended irrigation schedules.

The experimental plots were kept nearly weed-free by hand hoe-
ing by mobilizing APREGs members and agronomic data like plant 
height (PH), leaf to stem ratio (LTSR) and branches per plant (BPP) 
were measured when plant was at 50% flowering stage by tak-
ing five plants from middle of two rows per plot. The plant height 
was measured from ground to the tip of the main stem and aver-
ages of leaves were considered. The biomass yield at 50% flower-
ing stage, the middle of two row per plot were harvested for height 
measurement was used by harvesting all leaves and fresh of sample 
was measured by using spring weight balance right in field and 
then 500g sub-sample per plot was brought to Jinka Agricultural 
Research Center and chopped into pieces. A 300g sub-sampled 
sample was placed in to oven dried set at 105°c for 24hrs for DMY 
(tha-1) estimation by recommended formula by James (2008). The 
dry matter yields (tha-1) = TFW x (DWss /HA x FWss) x 10; where 
TFW = total fresh weight kg/plot, DWss = dry weight of sub-sample 
in grams, FWss = fresh weight of sub-sample in grams, HA = harvest 
plot area in square meters and 10 is a constant for conversion of 
yields in kg/m to t/ha. To determine the fresh weight of leaf to stem 
ratio, samples were categorized into leaf and stem first and then the 
weights of each component was measured separately. The samples 
were oven dried for 24 hours at a temperature of 105°C and sepa-
rately weighed to estimate the proportions of these parts. Accord-
ingly, the Leaf to Stem Ratio (LTSR) was estimated based on the dry 
matter of each component.

and ground to pass through a 1mm sieve screen for chemical analy-
sis (AOAC, 1990). Dry mater (DM), crude protein (CP) and ash were 
analyzed according to the procedure of  AOAC(1990). The Neutral 
detergent fiber (NDF) values were calculated using the procedure 
of Van Soewest et al. (1991) and whereas, the Acid detergent fiber 
(ADF) value was analyzed using the procedures described by Van 
Soewest and Robert (1985).

The agronomic and yield data were subjected to analysis of vari-
ances (ANOVA) using the Generalized Linear Model (GLM) proce-
dure of Statistical Analysis System (SAS) software (SAS, 2002). The 
significant differences among the means of varieties were declared 
at P<0.05 and means were separated using Duncan’s Least Signifi-
cant Difference (LSD). The model used in this study was; Yijk = μ 
+ Vi + Lj + Vi*L + eijk, where; yijk = all dependent variables; μ = 
overall mean; Vi = the effect of variety; Lj = the effect of location; 
Vi*Lj = the interaction effects of variety by locations and eijk = ran-
dom error.
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The effects of location on biomass yield, plant height, branches per 
plant and LTSR are presented in Table 2. The results from this study 
shown that the higher (p<0.05) biomass yield, longer plant height 
and more branches per plant were obtained from Hamer district 
than Dassench, Nyagatom districts and however, these parameters 
were similar (p>0.05) for Dassench and Nyagatom districts. The 
result from this study for LTSR revealed that the higher (p<0.05) 
leaf to stem ratio was observed for Dassench district than Hamer 
and Nyagatom districts. The higher biomass yield, plant height, 

The effect of location by variety on biomass yield, plant height, 
branches per plant and leaf to stem ratio are presented in Table 3. 
The result for location by variety revealed that the higher (p<0.05) 
biomass yield was obtained from Hmer location than Dassench 
and Nyagatom locations for all pigeon varieties, but it was similar 
(p>0.05) for Dassech and Nyagatom locations. Conversely, longer 
(p<0.05) plant height was also observed at Hamer location than 
Dassench and Nyagatom locations for all varieties except Tseagabe 

Effect of Location on Biomass yield, Plant Height, Branches 
per Plant and LTSR Effect of Location by Variety on Biomass yield, Plant height, 

Branches per Plant and LTSR 

reported values of (6.47t ha-1) and (5.42t ha-1) by Abuye et al. 
(2019) and 13.92-21.84 t ha-1 Denbela et al.(2020) from Ethiopia, 
respectively. However, the biomass yield from this study for tested 
pigeon pea varieties irrigated lowland was relatively lower to aver-
age biomass yield (t ha-1) varieties in worldwide reported values 
which ranged from 20-40t ha-1 (FAO, 2016) for all tested varieties 
except DZ-16555. The similarity and differences in plant height, 
leaf to stem ratio and branches per plant among varieties from this 
study also similarity and differences in genetic-potential of variet-
ies to adapt the given environments. The result obtained from this 
study for plant height for all varieties is comparable to previously 
reported values by different scholars (Bekele, 2007; FAO, 2016; 
Denbela et al., 2020).

Tested 
variety

Biomass 
yield (t ha-1)

Plant 
height (m)

Branches 
per plant

LTSR

DZ-16575 16.34ab 2.32a 20.22b 1.30
DZ-00420 13.86b 2.17ab 19.33b 1.49
Tsegabe 15.94ab 2.30ab 22.78ab 1.34
DZ-16555 21.27a 2.06b 28.11a 1.50
Local check 12.54b 2.15ab 27.67a 1.26
SEM 2.83 0.12 3.05 0.15
LSD 5.78 0.25 6.24 0.31

Key note: (Means with the same letter (a, b) in across column for 
biomass yield, plant height, branches per plant and leaf to stem 

ratio(LTSR) at 50% flowering stage are not significantly different 
at P>0.05; SEM=Standard error of mean; LSD = Least Significance 

difference).

Key note: (Means with the same letters (a, b, c) across row for 
biomass yield, Plant height, Branches per plant and LTSR Leaf to 
stem ratio at 50% flowering stage are not significantly different 

at p>0.05; SEM=Standard error of mean; LSD = Least Significance 
difference).Table 1: Agronomic parameters and biomass yield of Pigeon pea 

varieties in irrigated lowlands of Dassench, Hamer and Nyagatom 
districts in 2019 cropping year.

Table 2: Effects of location on biomass yield, plant height, branches 
per plant and LTSR in irrigated lowland of Dassench, Hamer and 

Nyagatom districts in 2019 cropping year.

Parameters  Tested Locations
Das-

sench
Hamer Nyaga-

tom
Mean SEM LSD

Biomass 
yields (t ha-1)

10.22b 30.73a 7.04b 15.99 2.18 4.47

Plant height 
(m)

1.96b 2.74a 1.90b 2.20 0.09 0.19

Branches per 
plant

17.80b 32.13a 20.93b 23.62 2.36 4.84

Leaf to stem 
ratio

2.03a 0.69c 1.42b 1.38 0.11 0.24

branches per plant at Hamer district than Dassench and Nyagatom 
districts is due to suitable temperature and favorable soil param-
eters which make faster plant growth and more leaves per plants 
which are responsible for more biomass yield. Moreover, the highly 
significant environmental effect and its high variance component 
could be attributed to the large differences between the tested loca-
tion in altitude, physio- soil chemical parameters, temperature dif-
ference and rainfall in amount and distribution and other agro-cli-
matic factors. In supports to the result from this study the previous 
studies reported by different scholars showed that biomass yield 
of forage species greatly influenced by weather conditions such as 
rainfall, temperature and precipitations of areas (Bruzon, 2007; Es-
hetie et al., 2018; Usman et al., 2018). 
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The quality parameters of tested pigeon pea varieties in Dassench, 
Hamer and Nyagatom locations are presented in Table 4. The find-
ings from this study for crude protein was shown that pigeon pea 
DZ-16555 variety had higher (p<0.05) crude protein content than 
Tsegabe, DZ-00420, DZ-16575 and local-check, whereas, local-
check had lower crude protein contents. However, the crude pro-
tein content were similar (p>0.05) among the Tsegabe, DZ-00420 
and DZ-16575 varieties. Conversely, pigeon pea variety DZ-16555 
had higher (p>0.05) ash content and lower fibers (NDF and ADF) 
content than Tsegabe, DZ-00420, DZ-16575 and local-check variet-
ies. 

The higher crude protein and ash content and lower fiber percent-
age for variety DZ-16555 in the study districts is due to differences 
in genetic potential of variety to accumulate nitrogen from the a giv-
en environment. Moreover, higher crude protein content for pigeon 
pea variety DZ-16555 from this study is due to higher branches per 
plant which may be increased the more leaves fraction and hence, 
more crude protein content. Consistence to result from the present 
study, Gezahagn et al. (2016) and Seyoum et al. (1998) reported 
that a high rate of decline in crude protein content for different 
Nipper grass varieties as the proportion of leaves was decreased. 
The other studies also indicated that the crude protein content of 
herbaceous species is higher at a young stage of growth than at 
maturity stage due to higher leaves (Singh et al., 1997; Mahala et 
al., 2009). The result obtained from the present present study for 
CP value for pigeon pea DZ-16555 was comparable to the value of 
26.41% reported by Mekonnen et al.(2016), but it was higher than 
values reported by Netsanet and Yonatan (2015) and Denbela et 
al.(2018) for Tsegabe, DZ-00420 and DZ-16575 varieties. The ani-
mals are needed diets which have high quality protein to acquire 
desired production. The ruminant animals will be transformed the 
crude protein in feeds into ammonia by microbial digestion and 
this ammonia is used as source of nitrogen for rumen microbes to 
synthesis microbial protein which will be used by host animal (Pa-
zla et al., 2018). Generally, the crude protein contents from present 
study (1991g/kg– 271g/kg, DM) for all varieties were higher than 

Key note: (Means with the same letters (a, b, c d, e, f, g) across column 
for biomass yield, Plant height, Branches per Plant and LTSR =Leaf 
to Stem Ratio at 50% flowering stage are not significantly different 
at p>0.05. SEM= Standard error of mean; LSD: Least Significance dif-
ference)

variety which is significantly (p<0.05) shorter plant height in Nya-
gatom location than Dassench location. Moreover, more (p<0.05) 
branches per plant were observed in Hamer location as compared 
to Dassench and Nyagatom for all varieties, but there was non-sig-
nificant differences (p>0.05) among the varieties for Hamer loca-
tion. However, there were more (p<0.05) branches per plant for 
all varieties in Dassench location except local variety as compared 
to Nyagatom location. Moreover, the result on LTSR for location by 
variety revealed that the lower (p<0.05) LTSR obtained from the 
Hamer location as compared to Dassench and Nyagatom locations 
for all tested varieties except local variety which is similar (p>0.05) 
to DZ-00420, DZ-16575and DZ-16555 varieties. The difference for 
tested parameters over location for tested varieties is might be due 
to variability in climatic and soil condition which indicated that the 
genetic make-up of tested pigeon pea varieties were influenced by 
environmental factors which shows to us different varieties have 
differential response to different planting locations. 

Tested 
varieties

Parameters measured
Loca-
tions

Biomass 
yield(t 

ha-1)

Plant 
height 

(m)

Branches 
per plant

LTSR

DZ-
16575

Dassench 8.68cd 2.19cd 14fg 2.02a

Hamer 33.68ab 2.75a 31.67abc 0.63e

Nyagatom 6.67cd 2.01cde 15fg 1.25cd

Local-
check

Dassench 6.57cd 1.82de 10g 1.85ab 
Hamer 25.46b 2.69ab 35.67ab 2.17a

Nyagatom 5.61cd 2.03cde 29.67abcd 1.25cd

DZ-
00420

Dassench 7.37cd 1.79de 17.67efg 1.99a

Hamer 30.12ab 2.64ab 27.67bcde 0.66e

Nyagatom 4.10d 2.02cde 20.00defg 1.65abc

Tsegabe Dassench 13.08cd 2.26bc 23.67cdef 0.73de

Hamer 27.18b 2.88a 26bcde 0.70e

Nyagatom 7.56cd 1.76de 18.67efg 1.32bc

 DZ-
16555

Dassench 15.36c 1.75de 23.33cdef 2.14a

Hamer 37.20a 2.74a 39.67a 0.73de

Nyagatom 11.26cd 1.70e 21.33cdef 1.64abc

 SEM - 4.88 0.21 5.28 0.26
 LSD - 10.01 0.43 10.82 0.53

Table 3: Effect of location by variety on biomass yield, plant height, 
branches per plant and LTSR at irrigated lowland of Dassench, 

Hamer and Nyagatom districts in 2019 cropping year.

Quality parameters
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The NDF and ADF are frequently used as quality standard for forage 
quality testing. The NDF approximates the total cell wall constitu-
ents and is used to predict feed intake potential in animal, while 
ADF primarily represents cellulose and lignin and is often used to 
calculate digestibility of a given feeds (Van Soest et al, 1994). The 
values obtained from our study for NDF and ADF were higher than 
the previous reported values by different scholars. Accordingly, 
Netsanet and Yonata (2015) reported 54.80% and 39.75%, Belete 
et al. (2012) reported 33.80% and 29.4%, Denbela et al. (2018) 
reported 37.55% and 18.74% and Hunegnaw and berhan(2016) 
reported 46.66% and 33.33%, respectively for NDF and ADF for 
the different pigeon pea varieties. Generally, according to Singh and 
Oosting (1992) the feeds containing NDF values of less than 45% 
could be classified as high quality, those with values ranging from 
45% to 65% as medium and those with values higher than 65% as 
low quality. Based on this classification all tested pigeon pea variet-
ies except local check variety can be classified as medium quality 
forages class. 

Effects of Location on Quality Parameters
The effects of location on quality parameters of tested pigeon pea 
varieties are presented in Table 5. The results were revealed that 
the higher (P<0.05) CP content had obtained from Dassench loca-
tion than Nyagtom location, but comparable (P>0.05) to Hamer 
location. Conversely, higher (P>0.05) ash and lower fibers (NDF 
and ADF) content were also obtained from Dassench and Hamer 
locations than Nyagatom location. The higher CP content for Das-
sench and Hamer locations is might be due to lower temperature 
and high rainfall in Dassench and Hamer than Nyagatom. It is ob-
vious that increasing temperature normally hastens the maturity, 
the primary effect may be through its effect on the leaf/stem ratio 
with high temperatures promoting stem over leaf growth. This is 
resulting high fibers content and low soluble sugar concentration. 
Therefore, forage species grown in area with low temperature usu-
ally has higher crude protein concentration and lower fiber content 
as compared to areas with high temperature. The other facts that 
made higher CP content and lower fibers (NDF and ADF) propor-
tion in Dassench and Hamer locations than Nyagatom might be also 
variation in soil chemical compositions. The soil which has more 
nutrients which will be used by the plant is known to increase leaf 
area and rate of photosynthesis and as a consequence, the CP con-
tent of subsequently the increased with lower fibers contents.

Variety DM% Ash (g 
kg,DM-1)

CP (gkg-1, 
DM)

NDF 
(gkg-1, 
DM)

ADF 
(gkg-1, 
DM)

Tsegbe 89.85 88.1 230b 572.6 433.80
DZ-00420 90.33 69.4 215.5bc 572.1 431.50
DZ-16575 90.83 70.8 227.8b 553.1 423.80
DZ-16555 77.13 95.2 271.8a 530.9 407.20

Local-check 90.33 79.3 199.1c 608.1 427.70

SEM 8.51 17.3 11.8 50.60 39.70
LSD 17.88 36.5 2.48 10.64 83.80

Key note: (Means with the same letters (a, b, c) across column for 
CP, NDF and ADF are not significantly different at P>0.05 at 50% 

flowering stage; CP = Crude Protein; Ash%= Ash percentage; NDF= 
Neutral Detergent Fiber; ADF= Acid Detergent Fiber; SEM= Stan-

dard error of mean; LSD: Least Significance Difference).

Table 4: Quality parameters of pigeon pea variety under irrigated 
lowland of Dassench, Hamer and Nyagatom districts in South Omo 

Zone in 2019 cropping year.

Conclusion
The higher biomass yield was obtained for the DZ-16555 variety, 
while lower biomass yield was for local pigeon pea variety. Con-
versely, DZ-16555 variety gave the higher crude protein and lower 
NDF and ADF, while pigeon pea local variety gave the lower crude 
protein and higher NDF and ADF. Pertaining to location effect, the 
higher biomass yield was obtained from Hamer location, whereas 
the lower biomass yield was obtained from Nyagatom location. On 

the minimum required crude protein levels (70-80g/kg, DM) for 
normal microbial digestion take place in rumen of ruminant herbi-
vores (Orskov, 1982; Van Soest, 1994; NRC, 2000). Also, the crude 
protein levels obtained from this study for the all pigeon pea vari-
eties were above the minimum crude protein levels which needs 
ruminant animals for proper growth (113g/kg, DM) and lactation 
(120g/kg, DM) (Poppi and McLennan, 1995). In addition, Jama-
run and Zain (2013) had categorized livestock feed sources into 
three categories based on CP and total digestible nutrient (TDN) 
contents, as low-quality feeds (CP <4% and TDN> 40%), medium-
quality feeds (CP 5-10% and TDN 40-50%) and high-quality feeds 
(CP> 10%, and TDN> 50%). Based on this classification, all pigeon 
pea varieties studied in this study had been categorized as high-
quality feeds which have potential to use as protein supplements to 
the livestock animals fed on poor quality diets.
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Param-
eters 
mea-
sured

 Tested locations
Das-

sench
Nyaga-

tom
Hamer Mean SEM LSD

DM% 88.5 90.53 89.83 89.62 5.38 11.30
Ash (g 
kg-1)

82.8 78.3 77.89 79.66 1.09 2.31

CP (g 
kg-1)

239.20a 218.50b 225.42ab 227.70 0.74 15.70

NDF (g 
kg-1)

559.2 575.5 550.13 561.61 3.20 67.30

ADF (g 
kg-1)

415.4 485.67 434.30 445.12 2.42 51

the other hand, the result for location by variety showed that the 
forage biomass yield, plant height, tillers per plant and leaf to stem 
ratio of pigeon pea varieties were significantly (P<0.05) affected by 
locations. This is indicated that each variety respond differently for 
yield and agronomic performances under different environmental 
conditions. Based on the result from present study, it can conclud-
ed that agro-pastoralists could be enhance feed supply to livestock 
by planting pigeon pea DZ-16555 variety for increased livestock 
production.

Key note: (Means with the same letters (a, b) across row for DM%, 
% Ash, CP, NDF and ADF are not significantly different at P>0.05) 

at 50% flowering stage; DM%= dry matter percent, CP = Crude pro-
tein; Ash%= Ash percentage; NDF= Neutral Detergent Fiber; ADF= 

Acid Detergent Fiber; SEM= Standard error of mean; LSD: Least 
Significance Difference).

Table 5: The effect of location on quality parameters under 
irrigated lowland of Dassench, Hamer and Nyagatom districts 

in South Omo Zone in 2019 cropping year.
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