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Abstract: Seven multipurpose browse legume species (Calliandra callothyrsus, Leucaena Pallida, Cajanus
cajan, Gliricidia sepium, Leucaena diversifolia, Leucaena leucocephala and Sesbania sesban), four
herbaceous legume species (Lablab purpureus, Stylosanthes guianensis, Desmodium unicenatum and
Desmodium intortum), two “noug” (Guizotia abyssinica) cake samples, two cereal straw samples (wheat and
“tef” (Eragrostis tef) straws)) and two native grass hay samples collected from medium-altitude sub-humid
environment in western Ethiopia were evaluated. The traits recorded were dry matter (DM), ash, crude protein
(CP), neutral detergent fibre (NDF), acid detergent fibre (ADF), acid detergent lignin (ADL)) and in vitro organic
matter digestibility (IVOMD) using near infra-red reflectance spectroscopy method. The mean CP content of
the 17 feed samples was 20%, ranging from 3% (wheat straw) to 34% (“noug” cake). The NDF ranged between
29% (“noug” cake) to 80.3% (wheat straw), with a mean of 62%. The IVOMD varied from 38% to 69%, with the
former for wheat straw and the latter for both S.sesban and L.pallida. The ME content (MJ kg  DM) ranged1

from around 4 for wheat straw to 10 for C.callothyrsus, with the overall mean of 9 MJ kg  DM. Wide1

differences between feeds was observed for Relative Feed Value (RFV) index, with values ranging from 53.5
(wheat straw) to 226.5 (“noug” cake). Group-wise analysis of variance revealed “noug” cake to contain
significantly (P<0.001) higher CP (32%), followed by the browse and herbaceous forage legume groups. The
CP content of straws (3.4%) and native hays (5.8%) was generally lower (P<0.001). On the other hand, the NDF
content was lower (P<0.001) for “noug” cake (33%) and higher for straws (78%); and as a group no difference
was observed between the browse and herbaceous legumes. The IVOMD was lower for straws (45%) and
higher for the herbaceous (67%) and browse legumes (68%). The ME content was lower (P<0.001) for cereal
straws (6%), medium for “noug” cake and native grass hays and higher for  the  browse  and   herbaceous
legumes. Similarly, the RFV index was higher (P<0.001) for “noug” cake, with comparable values for the other
four feed groups. The study generally revealed that cereal straws and native grass hays that are widely used
in the present study location mainly as roughage for dairy animals are of inferior quality with high levels of
detergent fibers and low levels CP, IVOMD, ME and RFV. On the other hand, “noug” cake and the two forage
legume classes are of comparable quality; high levels of CP, IVOMD, ME and RFV and low levels of detergent
fiber concentrations. It is concluded that the herbaceous and browse legume species evaluated in the present
study can potentially be considered as alternative plant protein supplements to low quality roughage feeds.

Key word: Multi-purpose trees  Herbaceous legumes  Cereal straws  Crude protein  Metabolizable
energy  Relative feed value
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INTRODUCTION Database on chemical composition and nutritional

In Ethiopia, the livestock sector contributes around inputs required to design strategies for alleviating poor
45% of agricultural gross domestic product (GDP) nutrition and to optimize the utilization of available low
including the value of ploughing services [1]. However, quality feed resources. This suggests the need for
due to a number of constraints, the productivity of the research aiming at development of database on nutritional
sector is very low. Among these constraints, inadequacy attributes for candidate forage species grown under
of feed in terms of quality and quantity is considered to varying production systems and agro-ecological
be very critical. It is thus essential to address these conditions. Also, following the national forage variety
nutritional constraints if remarkable improvements in testing and release system recently designed in Ethiopia,
livestock productivity are to be achieved. availing information on quality constituents of elite forage

Livestock feeds are obtained from pastures, crop genotypes at advanced varietal selection stages has
residues,  agro-industrial  by-products and to some become compulsory before the materials are officially
degree,  from  improved   forage   and  pasture species. released for wider use. The objective of the present study,
The contribution of native pastures, however, is declining therefore, was to assess the nutritive values of elite
from time to time due to poor management systems and browse and herbaceous legume species introduced into
continued advance of crop farming into native grazing subhumid medium altitude climatic conditions of western
lands [2]. The continued expansion of crop farming is Ethiopia. Their potential as alternative plant protein
resulting in the increasing share of crop residues as supplements is also considered by concomitantly
livestock feed resource. But crop residues and other assessing the nutritional profiles of noug cake, a
roughage feeds sourced from native grasslands are traditionally used protein supplement and widely used
known by their high cell wall and low protein, energy and straws (wheat and tef) and, local native grass hays.
mineral contents [3]. As a result, their intake is limited and
they hardly fulfill even the maintenance requirements of MATERIALS AND METHODS
animals for essential nutrients [4]. This suggests the need
for exploring alternative supplementation strategies that Location: A total of 17 feed samples (7 browse and 4
would help to enhance the quality of these low quality herbaceous legume species and two samples for each of
feeds. “noug” cake, cereal straws and native grass hays) were

Leguminous forages can potentially be considered evaluated in this study. The samples were collected from
for use as plant source protein supplements to offset Bako Agricultural Research Centre (BARC) and its
limitations associated with low feed quality in systems surroundings, located at a distance of 260 km west of
where livestock are increasingly becoming dependent on Addis Ababa. The site receives an annual rainfall of 1200
low quality roughages [5]. This suggests the need for mm, 90% of which falls between June and September.
integrating adaptable, productive and high quality Temperature averages 27°C with a range of 22°C to 31°C
legumes into the existing livestock feeding systems. (BARC Meteorological Station). Dominant soil types are
Against this backdrop, selection programs for identifying Nitosols with fertile alluvial soils in valley bottoms. Maize,
productive and nutritious forage legumes have been “tef”, “noug”, sorghum and finger millet are the main
going on and a range of browse and herbaceous forage crops grown in the area [6].
legumes have been selected over the past four decades.
Large scale screening activities are also in progress both Sample Preparation: The edible plant parts of the
at national and regional levels, with a number of candidate leguminous feeds were collected from elite germplasm
genotypes in pipeline. However, there is no adequate maintenance plots of the Department of Animal Feeds and
information on their nutritive value under the medium Nutrition  of  the  Bako  Agricultural  Research  Centre.
altitude sub-humid areas of western Ethiopia, the The seven browse legume stands maintained at the centre
environment under which they have been screened for (list of the species presented in Table 1) were cut on June
adaptation. In fact more attention in leguminous forage 1, 2012 to ensure uniformity of the regrowths at the time
germplasm evaluation in the western zones of the country of sample collection for laboratory analysis. Edible leaves
has been given to their environmental adaptation and DM and twigs were collected at the end of September 2012,
yield potential. which coincides with a regrowth age of four months.

value of promising forages is one of the basic technical
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Table 1: Descriptive statistics for the chemical composition of the browse and herbaceous legume species and selected local feed resources (n = 17)
Feed type DM Ash CP NDF ADF ADL HC Cellulose
C. callothyrsus 91.6 2.6 22.8 64.2 47.5 12.2 13.9 21.9
L. pallida 91.4 6.2 23.7 64.5 39.5 12.6 16.7 35.2
C. cajan 90.7 5.1 24.2 60.3 35.6 12.4 25.1 26.8
G. sepium 92.3 4.4 25.2 64.1 48.2 12.3 24.7 23.2
L. diversifolia 94.7 8.9 19.6 62.1 42.5 8.9 15.9 35.9
L. leucocephala 95.6 6.6 20.9 63.9 45.7  6.1 19.6 33.6
S. sesban 95.3 6.3 25.3 46.8 32.9 11.1 18.2 39.7
L. Purpureus 94.7 3.8 25.1 77.4 47.3 16.3 30.1 31.0
S. guianensis 95.9 5.3 23.7 71.5 40.3 14.1 31.2 26.2
D. unicenatum 94.2 5.8 24.6 60.3 41.2 6.6 19.1 34.6
D. intortum 95.0 3.8 22.9 64.9 40.6 4.2 24.3 36.5
“Noug” cake1 92.2 9.2 29.1 36.9 28.8 10.6 8.2 18.2
“Noug” cake 2 94.1 6.5 34.0 29.1 23.1 9.9 6.1 13.2
“Tef” straw 92.9 8.9 3.9 75.1 50.4 8.9 24.7 41.4
Wheat straw 91.5 11.1 2.8 80.3 54.8 10.5 25.5 44.3
Native Hay1 93.7 9.5 5.2 55.7 39.7 5.4 15.9 34.3
Native Hay2 90.2 10.1 6.4 72.1 50.3 6.5 21.7 43.8
Mean 93.3 6.7 19.9 61.7 41.7 9.9 20.1 31.8
SD 1.8 2.5 9.4 13.6 8.2 3.4 6.9 8.9
CV (%) 1.9 37.0 46.8 21.9 19.7 33.8 34.6 28.2
Note: DM, dry matter; CP, crude protein; NDF, neutral detergent fibre; ADF, acid detergent fibre; ADL, acid detergent lignin; HC, hemicellulose; SD, standard
deviation; CV, coefficient of variation;

For the    perennial    herbaceous    legume   species acid detergent fiber (ADF), acid detergent lignin (ADL)
(S. guianensis, D. intortum and D. unicenatum), and in vitro organic matter digestibility (IVOMD) using
standardization cut and sample collection was done as Near Infrared Reflectance Spectroscopy (NIRS) facilities
indicated  for  the  browse  species. Similarly, sample for at Holetta Agricultural Research Center, Ethiopia. NIRS
L. purpureus, which is an annual herbaceous legume was performed on 3g of ground sample using Foss NIRS
species was collected from a four months old legume 5000 in the 1108 – 2492 range with an 8 nanometer step.
stand established in early June of the same year on a The samples were pre-dried at 60°C over night in an oven
quarter of a hectare. Harvested samples were chopped to standardize  moisture  conditions  before  scanning.
manually in to small pieces using sickle and one The spectra of each sample were taken by scanning for
representative subsample was taken and dried in air draft three consecutive times (Win Scan 1.5, 2000 Intrasoft
oven at 65°C for 72 hours and transported for further International). The crude protein (CP) content was
processing to analytical laboratory being packed in a calculated as Nx6.25. The hemicellulose (HC) content was
paper bag container. Two “noug” cake samples, one calculated as NDF minus ADF and cellulose as ADF
obtained from the dairy farm of the Bako Research Centre minus ADL.
(Noug Cake 1) and the other from oil processing mill in
Bako town (“Noug” Cake 2) were included. Similarly, Relative Feed Value (RFV): Relative feed value is a forage
straws of two cereal crops (“tef” and wheat), commonly quality index that is used to rank feeds according to their
used in dairy feeding systems in the area were collected overall nutritive value. This ranking is made relative to the
from straw stacks owned by peri-urban dairy farmers in typical nutritive value of full bloom alfalfa hay, containing
areas around Bako town. Two native grass hay samples, 41 percent ADF and 53 percent NDF on a DM basis and
dominated by the grass species Cynodon aethiopicus, having an RFV of 100 and is considered to provide the
were collected from the dairy cattle research farm of the average score. Though RFV has no units, it compares the
BARC (Native Hay 1) and from native grass hay potential of two or more like forages on the basis of
conserved for use by peri-urban dairy farmers around energy intake. Thus, it serves as an index of forage quality
Bako (Native Hay 2). for comparing forage lots. Forages with RFV greater than

Chemical Composition  and  IVOMD  Determination: forages with a value lower than 100 are of lower value
The feed samples were ground to pass through 1 mm than full bloom alfalfa. Such a single suitable parameter is
screen using Wiley mill for determination of dry matter reported to be very useful for practical forage pricing and
(DM), ash, nitrogen (N), neutral detergent fiber (NDF), marketing [7, 8] and calculated as:

100 are of higher quality than full bloom alfalfa hay and
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RFV = DDM (%DM) x DMI (%BW)/1.29 [8] (1)

where DDM (digestible dry matter) and DMI (dry matter
intake potential as % of body weight) were calculated
from ADF and NDF, respectively as:

DDM(% DM) = 88.9 – 0.78 xDF(% DM) (2)

and

DMI(% BW) = 120/NDF(% DM) (3)

The metabolizable energy content of the feed
samples was calculated using the equation in Beever and
Mould [9]:

ME (MJ kg  DM) = 0.15 x IVOMD (4)1

Statistical Analysis: The data  was  first  summarized
using descriptive statistics for the whole feed samples.
The various feed groups (browse and herbaceous legume
species, cereal straw samples, native grass hays and
“noug” cake samples) were further compared by
considering the feed categories as a class factor using the
following model.

Xij = µ + Fg + eij;

where Xij is the observed feed quality trait; µ is the overall
mean; Fg, the effect of feed group; and eij, the random
error. The GLM procedure of SAS was used to analyze the
data [10]. Significant mean differences  were  declared  at
P  0.05 using Least Significant Difference (LSD) test [11].

RESULTS

The chemical composition of the feed samples and
their descriptive statistics (mean, standard deviation (SD)
and coefficient of variation (CV %)) are  presented in
Table 1. The mean DM content of the samples was 93%,
with values ranging from 90% for native grass hay to 96%
for S. guianensis. Variation in DM concentration among
the feeds was not wide, with values tightly clustered
around the mean (SD = 1.81; CV = 1.91%). The mean ash
content was around 7%, with values ranging from 3% for
C. callothyrsus to 11% for wheat straw. The CP content
averaged 20%, having a wider range of values (SD=9.4;
CV = 46.8), with a lower value of 3% for wheat straw to
upper value of 34% for “noug” cake.

Table 2: Descriptive statistics for nutritive value traits of browse and
herbaceous legumes and commonly used local feeds evaluated in
the present study (n=17)

Feed type IVOMD (% DM) ME (MJ kg  DM) RFV1 †

C. callothyrsus 69.1 9.74 83.8
L. pallida 69.3 9.8 94.3
C. cajan 68.9 9.7 74.4
G. sepium 67.5 9.5 83.6
L. diversifolia 62.6 8.6 77.5
L. leucocephala 67.6 9.5 125.7
S. sesban 69.3 9.8 75.2
L. purpureus 68.7 9.7 62.5
S. guianensis 68.6 9.7 74.7
D. unicenatum 65.5 9.1 87.6
D. intortum 64.9 9.1 81.9
“Noug” cake1 61.1 8.4 167.1
“Noug” cake2 52.1 6.9 226.5
“Tef” straw 51.3 6.7 61.4
wheat straw 38.3 4.5 53.5
Native Hay 1 59.3 8.1 96.8
Native Hay2 61.5 8.5 64.1
Mean 62.7 8.7 93.6
SD 8.5 1.4 43.5
CV (%) 13.5 16.6 46.5
Note: IVOMD, in vitro organic matter digestibility; ME, metabolizable
energy; RFV, relative feed value; SD, standard deviation; CV (%), coefficient
of variation; relative feed value has no unit†

The mean NDF content was 62%, with values widely
scattered around the mean (SD  =  13.6;  CV  =  21.9%).
The lowest NDF value was recorded for “noug” cake
(29%) collected from oil processing mills in Bako town
(Noug cake 2), while the highest was for wheat straw
(80.3%). A pattern comparable to that of NDF was
observed for ADF concentration, with lowest (4%) and
highest (16%) values being for “noug” cake and wheat
straw, respectively. The overall mean of HC and cellulose
was 20% and 32%, respectively. “Noug” cake sampled
from oil processing mills at Bako had lower values for
both HC (6.1%) and cellulose (13.2%). On the other hand,
higher HC (30.1%) and cellulose (44.3%) was observed for
L. Purpureus and wheat straw, in that order.

A summary statistics for IVOMD, ME and RFV index
is given in Table 2. The IVOMD ranged from 38% for
wheat straw to 69% for both S. sesban and L. pallida,
with a mean of 63%. The ME content (MJ kg  DM)1

ranged from around 4 for wheat straw to 10 for C.
callothyrsus, with the overall mean of 8.7 MJ kg  DM.1

Wide variation in RFV index was observed for the various
feed samples (SD = 43; CV = 46%). The lowest RFV index
(53.5) was recorded for wheat straw, while the highest was
for “noug” cake collected from oil extraction mills in Bako
town (226.5). The results generally revealed that straws
and  native  grass hays that are dominantly used in dairy
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Table 3: Analysis of variance for the difference between the four feed categories on chemical composition and traits of nutritive value
Component Cereal straws Native hay “Noug” cake Herbaceous legumes Browse legumes Significance
DM 92.2±1.2 92.0±1.2 93.1±1.2 94.9±0.9 93.1±0.7 NS
ASH 10.0±1.2 9.8±1.2 7.8±1.2 4.7±0.8 5.7±0.6 ***ba a b b b

CP 3.4±1.4 5.8±1.4 31.6±1.4 24.1±0.9 23.1±0.7 ***c c a b b

NDF 77.7±4.9 63.9±4.9 33.1±4.9 68.5±3.5 60.9±2.7 ***a ab c ab b

ADF 52.6±3.7 45.0±3.7 26.0±3.7 42.4±2.6 41.7±1.9 ***a b c b b

ADL 9.7±2.4 6.0±2.4 10.3±2.4 10.3±1.7 10.8±1.3 NS
HC 25.1±3.1a 18.9±3.1a 7.11±3.1b 26.16±2.2a 19.2±1.6a ***
Cellulose 42.9±4.1a 39.1±4.1 15.69±4.1c 32.1±2.9ab 30.9±2.2b ***
IVOMD 44.8±2.7 60.4±2.7 56.6±2.7 67.0±1.9 67.8±1.4 ***c b b a a

ME 6.72±0.4 9.07±0.4 8.49±0.4 10.04±0.29 10.16±0.2 ***c ad b a a

RFV 57.5±13.9 80.5±13.9 196.8±13.9 76.7±9.8 87.8±7.4 ***b b a b b

Note: Means within row having superscript letters in common are not significantly different; NS, Not significant; ***, p<0.001%; DM, dry matter; CP, crude
protein; NDF, neutral detergent fibre; ADF, acid detergent fibre; ADL, acid detergent lignin; HC, hemicellulose; IVOMD, in vitro digestible organic matter
in the DM; ME, metabolizable energy; RFV, relative feed value;

cow feeding system in the present study location are of browse species). The samples of “noug” cake and native
inferior quality with high levels of detergent fibers and grass hay had intermediate IVOMD values. The ME
low levels CP, IVOMD, ME and RFV. On the other hand, content was lower (P<0.001) for cereal straws (6%),
“noug” seed cake and the two forage legume classes are medium for “noug” cake and native grass hays and higher
of good quality containing comparatively high levels of for the browse and herbaceous legumes. The RFV index
CP, IVOMD, ME and RFV and low levels of detergent was significantly higher (P<0.001) for “noug’ cake, with
fibre fractions. the concentration in the other four feed groups being

Results from the group-wise analysis of variance for similar.
comparing the chemical  composition  and  nutritive
values of the five feed groups are presented in Table 3. DISCUSSION
No significant difference among the  five  feed  groups
was observed for DM and ADL concentrations (P>0.05). The variation in nutrient status of feeds can be
On the contrary, the feed classes differed significantly for influenced, among other factors, by forage species [12]
the other entities (P<0.001). Accordingly, ash content was and feed classes [13]. The CP, cell wall components,
lower for samples of herbaceous and browse legumes and IVOMD and the ME and indices like RFV are commonly
“noug” cake (P<0.001) and higher (P<0.001) for straws and used to assess the potential of a feed [14, 15]. In the
native grass hays. As a group, “noug” cake samples present study, wide variation among the feeds was
contained significantly (P<0.001) higher CP (32%), observed for CP, detergent fibers, hemicellulose and
followed by the browse and herbaceous forage legume cellulose implying the possibility of selecting suitable
groups, with values of 23% and 24%, respectively. On the plant protein sources for designing appropriate feed
contrary, CP was significantly (P<0.001) lower for cereal supplementation strategies. These differences could stem
straws (3.4%) and native grass hays (5.8%). The NDF from genetic, environmental or crop management factors.
content was significantly (P<0.001) lower for “noug” cake As indicated in Kazemi et al. [16], legumes, grasses
(33%) and higher for cereal straws (78%), with no and grass-legume mixtures containing greater than 19%
significant  difference   among   the  browses,  herbaceous CP are rated as having prime standard and those with CP
legumes and native grass hays. A trend similar to that of values lower than 8% are considered to be of inferior
NDF was also observed for ADF concentration for the quality. The mean CP concentration of the browse (23.1%)
five feed categories. and herbaceous (24%) legume species in the present

Significantly lower hemicellulose (7%) and cellulose study was higher than 19% (Table 3), suggesting the
(16%) values were observed for “noug” cake, but possibility of considering their use as an alternative plant
variation among the legume, cereal straw and native hay protein sources to improve the nutritive values of poor
samples was not significant. The feed groups differed quality dairy feeds in the study area. The cereal straws
significantly in IVOMD (P<0.001), with values being lower and native grass hays commonly used as dairy cattle
for the cereal straws (45%) and higher for the two forage feeds  in  the  present study area were observed to
legume groups (67% for the herbaceous and 68% for the contain  considerably  low  CP  levels  of  3.4%  and  5.0%,
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respectively. The herbaceous and browse legumes in this hemicellulose fractions to microbial enzymes [23] and this
study had CP levels greater than 15%, which is usually is essentially true for cereal straws and other low quality
required to support lactation and growth [17], suggesting roughages.
the adequacy of the studied legume species to The mean IVOMD for cereal straws was around 45%,
supplement dairy cattle diets of predominantly low which was lower than the critical threshold level of 50%
quality. required for feeds to be considered as having acceptable

Singh and Oosting [18] pointed out that roughage digestibility [26]. The IVOMD of native grass hay and
feeds containing NDF values of less than 45% to be noug cake samples were comparable, observed values
classified as high, those with values ranging from 45% to being 60% and 57%, respectively, which indeed was
65% as medium and those with values higher than 65% as counterintuitive. Similarly, digestibility values for the
low quality. The mean NDF content of the two cereal herbaceous and browse legume classes were 67% and
straws in the present study was higher than 65%, which 67.8%, in that order and this is in effect higher than
is closer to that of Sisay [19] who reported NDF values of reported critical threshold levels [24] and values
greater than 70% for straws. The straw and native hay previously reported by others [21] for herbaceous
samples in the present study are evidently of low quality legumes (64.5%) and browse species (55.1%). The ME
and their high cell wall content can be a limiting factor to content of straws observed in the present study (5.6 MJ
feed intake, as DM intake and NDF content are negatively kg  DM) was lower, whereas that of grass hay (8.3 MJ
correlated [20]. The NDF content of herbaceous (68%) kg ) was slightly higher than the values reported for dry
and browse legumes (61%) observed in the present work forages and roughages (7.3 MJ kg ) [13]. “Noug” cake
is higher than that reported previously (47%) for eleven samples in the present study were observed to have low
herbaceous [21] and eight browse legume (46%) species ME content (7.6 MJ kg ) than earlier reports (10.1 MJ
[13]. kg ) [13]. Herbaceous and browse legumes had similar

The ADF content of “noug” cake (26%) observed in ME values (9.4 MJ kg  for the herbaceous and 9.5 MJ
the present study is closer to that reported earlier (28%) kg  for the browse legumes) and this observation agrees
by Bediye et al. [13]. Both the herbaceous and browse well with what was reported for potential protein
legumes in the current study had higher ADF (42%) than supplements feeds (10.2 MJ kg ) [13]. Except for the
what was reported earlier for herbaceous (22%) and cereal straws, the other feed groups in the current work
browse legume (34%) species [13]. According to Kazemi contained ME values greater the lower critical threshold
et al. [16], legumes with ADF values less than 31% are of 7.5 MJ kg  DM [26].
rated as having superior quality whereas those with The mean RFV index of cereal straws in the present
values greater than 55% are considered inferior. Kellems work (57.5) is closer to 52, reported for wheat straw [7].
and Church [22] also indicated that roughages with less The native grass hay samples and the herbaceous and
than 40% ADF are categorized as high quality and those browse legume groups had comparable RFV indices,
with greater than 40% as poor quality. Except for samples around 77 for herbaceous, 81 for native hays and 88 for
of “noug” cake, all other feed classes had ADF values browse species. These values are comparable to that
higher than 40%. Although the legume species had higher reported for Sudan grass (83) harvested at heading stage
CP, their higher NDF and ADF levels could yet limit their [7], but lower than those reported for Paspalum distichum
potential as a supplement to low quality feeds as the high (118.08), Sparaganium erectum (114.73) and Aeloropus
fiber content could set a limit on feed intake by physical litoralis (124.23), three wetland grasses known for their
fill effects and by reducing the digestibility of  the  feed high DM digestibility [27]. The RFV index as a rule is used
[23, 24]. The ADL content was relatively low for native to rank feeds relative to full bloom alfalfa hay known to
hay samples and values for the straw samples, “noug” have RFV index of 100 and considered to be a standard
cake and the herbaceous and browse legume groups were value against which other feeds are compared.
nearly equal. The ADL content for the two legume groups Accordingly, feeds with RFV index higher than 100 are
and “noug” cake was closer to the maximum level of 10%, considered to be of higher quality compared to full bloom
which was indicated to limit DM intake [25]. Kellems and alfalfa hay and those with a value lower than 100 are of
Church [22] indicated that the ADL fraction is lower value. In the current study, except “noug” cake that
indigestible, which forms complexes with the cellulose and had a RFV of 197, the other feed groups had an index
hemicellulose fractions through physical encrustation. lower than 100 implying their lower nutritional status
This apparently hinders exposure of the cellulose and when compared with full bloom alfalfa hay.

1

1

1

1

1

1

1

1

1



Global Veterinaria, 11 (6): 809-816, 2013

815

As would be expected, the present study generally 6. BARC (Bako Agricultural Research Center),2003.
demonstrated that the cereal straws and native grass hays Center Level Strategic Plan (2004-2006), Bako, Oromia,
that are widely used as roughage feeds for dairy animals Ethiopia.
in western Ethiopia are of inferior quality containing high 7. Schroeder, J.W., 2013. Forage Nutrition for
levels of detergent fibers and low levels CP, IVOMD, ME Ruminants. North Dakota State University Extension
and RFV. On the other hand, “noug” cake and the browse Service, USA.
and herbaceous forage legumes are of comparable quality 8. Uttam,  S.,   S.   Leticia,   H.    Dennis,    H.   Nicholas,
with high levels of CP, IVOMD, ME and RFV and low S. Lawton, H. Gary and E.K. David, 2010. Common
levels of detergent fiber fractions. It is concluded that the terms used in animal feeding and nutrition. The
herbaceous and browse legume species evaluated in this University of Georgia, College of Agriculture and
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