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Abstract

The study was conducted to evaluate the performance of growing bucks fed Gamba grass
supplemented with different Acacia leaf meal-based concentrate in the semi-arid zone of
Nigeria. Twenty (20) growing bucks with an average weight of 11.50 kg were assigned to
four (4) dietary treatments (Acacia nolitica, Acacia albida, Acacia senegal and Acacia
sieberina) in a completely randomized design. The results for chemical composition of
different Acacia species revealed the dry matter (94.84 — 95.80 %), crude protein (12.42 —
17.78 %), ether extract (2.08 — 3.58 %), ash content (7.58 — 9.52 %), NFE (43.43 — 51.69
%), ADF (20.64 — 25.11 %), NDF (24.89 — 30.68 %) and lignin (7.36 — 9.14 %) while
Gamba grass recorded dry matter (91.24%), crude protein (9.89%), ether extract (2.09%),
ash (7.31%), NFE (37.41%), ADF (35.64%), NDF (43.17%) and lignin (12.71%).The
chemical composition of the experimental diets had dry matter (89.25 — 94.74 %), crude
protein (10.88 — 15.82 %), ether extract (2.73 — 2.99 %), ash (7.72 — 8.55 %), NFE (38.41
—46.39 %), ADF (22.73 — 28.01 %), NDF (27.60 — 34.44 %) and lignin (8.13 — 10.10 %),
respectively. There was significant (P<0.05) effect of different Acacia species on total feed
intake, daily feed intake, weight gain and daily weight gain. While non-significant (P>0.05)
effect was observed for initial weight, final weight and feed conversion ratio (FCR). The
following ranges for initial weight (11.50 — 11.63 kg/buck), final weight (13.28 — 13.70
kg/buck) and FCR (12.26 — 14.26) were observed. Higher (P<0.05) total feed intake
(23217.00 g/buck) and daily feed intake (331.68 g/buck/day) were recorded for bucks fed
A. sieberina based diet while lower (P<(0.05) total feed intake (20972.00 g/buck) and daily
feed intake (299.60 g/buck/day) were recorded for bucks fed A. senegal based diet. Higher
(P<0.05) weight gain (2.20 kg/buck) and daily weight gain (31.46 g/buck/day) were
obtained for bucks fed A.nolitica based diet while lower (P<0.05) weight gain (1.78
kg/buck) and daily weight gain (25.36 g/buck/day) were recorded for bucks fed A. senegal
and A. sieberina based diets, respectively. For apparent nutrient digestibility, higher
(P<0.05) dry matter (60.70%), ADF (54.22%) and NDF (55.45%) digestibilities were
recorded by bucks fed A. nolitica based diet while lower (P<0.05) dry matter (54.43%),
ADF (52.10%) and NDF (52.00%) digestibilities were recorded by bucks fed A. sieberina
based diet. Higher (P<0.05) crude protein (64.08%) digestibility was obtained by bucks
fed A. senegal based diet while lower (P<0.05) crude protein (58.74%) digestibility was
recorded by bucks fed A. nolitica based diet. Significant (P<0.05) effect of different Acacia
species was obtained for nitrogen retention parameters except nitrogen intake which
ranged from 51.26 to 53.38 g/buck/day. Faecal nitrogen (15.43 g/buck/day) and urinary
nitrogen (11.99 g/buck/day) were higher (P<0.05) in bucks fed A. senegal based diets while
lower (P<0.05) faecal nitrogen (14.31 g/buck/day) and wurinary nitrogen (10.16
g/buck/day) were recorded in bucks fed A. nolitica based diet. Higher (P<0.05) nitrogen
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retained (26.79 g/buck/day) and nitrogen retained as % intake (52.26%) were recorded in
bucks fed A. nolitica based diet while lower (P<0.05) nitrogen retained (25.96 g/buck/day)
and nitrogen retained as % intake (48.63%) were recorded in bucks fed A. senegal based
diet. In conclusion, the supplementation of Gamba grass with Acacia species not only
promotes enhanced growth performance in bucks but also offers a cost-effective feeding
solution for small ruminant production in Nigeria's semi-arid regions. Based on these
results, all the Acacia species can be recommended to farmers when they are well

formulated in a balanced proportion.
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DESCRIPTION OF PROBLEM

One of the major limitations of small
ruminant production in the tropics is poor
nutrition, particularly during the dry
season (1). During critical periods,
forages are characterized by low nitrogen
(protein) and high fibre (energy), which
affects voluntary intake and digestibility,
leading to loss of weight amongst animals
(2). In addition, the high cost of
conventional feedstuffs because of
competition with monogastrics and man
serves as a contributing factor to the
successful small ruminant production (3).

The scarcity of livestock feed in the dry
season, especially protein, is a major
constraint to viable livestock production
i many countries. The above
circumstance justifies efforts towards

m

sourcing for alternative and locally
available means of feeding ruminants for
increased productivity (4). In recent
years, the attention of researchers has
been shifted to locally available and
cheaper alternative feedstuffs such as
grasses, shrubs and some seasonal
fodders, etc. which is nutritionally viable,
non-toxic and of little or no dietary value
in human diets (4).
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In Nigeria, the browse grows in the range
commonly around damp valleys
bordering Niger Republic. Despite the
usage of this browse by agro-pastoralists,
scanty information is available on its
nutritional value, intake and performance
on livestock feeding on it. In Nigeria,
Acacia nilotica, popularly known as
Bagaruwa in Hausa is widely grown in
Kano, Yobe, Borno, Kebbi, and Katsina
states in the northern part of Nigeria, they
cover large kilometers of land mass.
Notwithstanding the availability of A.
nilotica and 1its potentials for feeding
livestock, its use in feeding livestock is
still very limited. Its major use is for
leather tanning, and to a lesser extent for
treatment of some diseases and for control
of erosion in the desert prone areas. A
major limitation to the use of Acacia
species is the presence of an anti-
nutritional factor known as tannin which
is why they are dried before feeding to
livestock.

Gamba hay, presents a low-cost
alternative as a basal diet. However, its
low nutritional value, particularly protein
content, limits its effectiveness in
meeting the dietary needs of growing
bucks. Acacia species abundant in the
region offer a potential source of protein-
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rich supplements, but their effectiveness
as feed additives, particularly when
formulated into different concentrate
forms, remains under-researched (6)

Inadequacy of livestock feeds in the dry
season, particularly protein sources a
major constraint to livestock production
in the tropics as reported by (7). Acacia
species, such as A.nilotica, A. albida, A.
Senegal, A. seyal and A. sieberinaare
found in most tropical countries. They
have a relatively high crude protein
content ranging from 12 to 30% (8).
Notwithstanding, their availability and
potential as an alternative source of
protein for livestock is highly feasible,
they are also used for tanning leather, as
medicine and for reclamation of degraded
lands. Hence, need for a study on
the performance of growing bucks fed
Gamba grass supplemented with different
Acacia species-based concentrates. The
objective of the study was to evaluate
the growth performance, nutrient
digestibility and nitrogen retention of
growing bucks fed Andropogon gayanus
hay supplemented with the different
Acacia leaf meal-based concentrate.

MATERIALS AND METHODS

Study Area
The experiment was conducted at the
Small Ruminant Unit, Livestock

Teaching and Research Farm of the
Department of Animal Science, Faculty
of Agriculture, University of Maiduguri.
Maiduguri is situated between latitude 11°
49°10.3”North, longitude 13° 11°45.29”
East and at an altitude of 354m above sea
level. The area falls within the semi-arid
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of West Africa, which is

characterized by short duration of rainy

Zzone

season (3-4 months) per annum and very
long dry season (8-9 months). The mean
ambient temperature is low in December
to January ranging from 15-19°C and high
in March to June, ranging from 33-44°C
and low relative humidity ranging from
30-45% in August which usually lowers
to above 5% in December and January.
Day length varies from 11-12 hours (9).

Preparation of Experimental Materials
Five (4) different browse plants (Acacia
nolitica, Acacia albida, Acacia Senegal,
and Acacia sieberina) leaves were used to
formulate the concentrate, which was
used to supplement Andropogon gayanus
as a basal diet. All these browses were
sourced within the Maiduguri metropolis.
The browse plants were sun-dried under
shade for seven (7) days before the
commencement of the experiment. The
Gamba grass was chopped into about 2 to
4cm pieces with the aid of a forage
chopper. This was done to prevent
wastage and preferential selection of the
feed materials by the experimental
animals. Other feed ingredients, such as
maize offal, rice husk, cotton seed cake,
bone meal and table salt, were sourced
from the Cattle Market, Gamboru,
Maiduguri, Borno State. The browse
plant leaves (A. nolitica, A. albida, A.
Senegal, A. sieberina) and the gamba
grass were sourced within Maiduguri
metropolis. It was mixed with the
concentrate ingredients, with each
representing a treatment. Thereafter, the
hay and concentrate portions were
thoroughly mixed at a ratio of 60% hay
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and 40% concentrate in a total mixed
ration. The composition of the
experimental diets is given in Table 1.

Management of Experimental Animals
A total of sixteen (16) growing bucks
with an average body weight of £11.5 kg
were used for the experiment. The bucks
were sourced from the Small Ruminant
Unit of the Livestock Teaching and
Research Farm, Department of Animal
Science, University of Maiduguri. The
bucks were weighed and randomly
grouped into four (4) groups and were
assigned to 4 dietary treatments (A.
nolitica, A. albida, A. Senegal, A.
sieberina) in a Completely Randomized
Design (CRD). The animals were housed
in individual pens on concrete floors with
full shade. Before the experiment, the
bucks were dewormed using
Abendazole® suspension (4ml/1001b)

and sprayed with acaricide (Amitix® 1.5
—2ml per litter) solution one week before
the commencement of the feeding trial to
control endo and ectoparasites (10). Feed
was provided at 8.00hrs and 14.00hrs ad
libitum, and the leftovers were weighed
the following morning before any other
subsequent feeding. Drinking water was
provided ad libitum. The pens were
cleaned daily to maintain sanitation. The
bucks were weighed at the beginning of
the feeding trial and then fortnightly, and
the changes in weight were calculated.
The animals were weighed in the morning
before feeding using the digital livestock
weighing balance, and the feed offered
was adjusted, in line with the changes in
their body weights. The growth trial
lasted for ninety (90) days. Then followed
by a metabolism trial which lasted for 7
days.

Table 1: Composition of the Experimental Diets

Ingredients A. nolitaca A. albida A. senegal A. Sieberina
Tl T2 T3 T4
Maize offal 33 33 33 33
Rice husk 33 33 33 33
Cotton seed cake 12 12 12 12
Acacia species 20 20 20 20
Bone meal 1.5 1.5 1.5 1.5
Salt 0.5 0.5 0.5 0.5
Total 100 100 100 100
Chemical Analysis of Feeding Detergent Fiber (ADF) and Acid
Materials Detergent Lignin (ADL) were determined

Gamba grass hay, concentrate, diets and
faeces samples were analyzed for their
proximate compositions: Dry matter,
Crude protein, Crude fibre, Ether extract
and Ash according to AOAC, (11).
Neutral Detergent Fiber (NDF), Acid
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by the Method of (12). Cellulose and
hemicellulose were calculated as the
difference between NDF and ADF.
Metabolisable energy of the diets was
estimated using the Method of Alderman
(13) as follows: ME (MJ/kg DM) 11.78 +
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0.00654CP + (0.000665EE) 2 — CF
(0.00414EE) — 0.0118A, Where DM=
Dry Matter, CP = Crude Protein, EE =
Ether Extract, CF = Crude fibre, A = Ash.

Growth Performance

Feed intake (kg): Feed intake was
recorded daily, that is quantity of feed
given (Xx) minus the quantity of feed
refused (y) or left over. Feed intake = feed
given (x) — leftover feed (y).

Body weight gain (kg): The body weight
gain of the animal was taken at the
beginning of the feeding trial as initial
weight and subsequently every week
using a weighing balance. Daily body
weight gain was calculated by dividing
the weekly gain by 7 days. The difference
between the initial weight and the current
weight now became the weekly body
weight gain of the bucks.

Feed conversion ratio (FCR): This was
obtained by dividing the feed intake by
weight gain.

Feed conversion

The amount of feed consumed

ratio

Per unit weight gain

Metabolism Studies

At the end of the growth trial, three (3)
bucks from each of the treatment groups
were randomly selected and housed in
individual metabolism crates ideal for
easy collection of urine and faeces as
described by (14). The bucks were
maintained on the same treatment diets in
the feeding trial. The animals were
allowed 7 days adjustment period to the
feed and crates, while 7 days was used as
collection period for urine and faeces.
The leftovers of the previous day’s feed
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were collected and weighed each morning
at 8:00 am.

The total faecal output from individual
collected daily in the
morning, weighed, mixed thoroughly and

animal was
a sub-sample was taken for dry matter
determination. The total faecal sample
was collected over the 7 days period,
bulked and sub-samples were taken to the
laboratory for analysis.

The total urine output for 24 hours was
collected from individual animal for a
period of 7 days. This was done using
graduated plastic containers containing
10ml of 0.1M H2SO4, which was placed
under the metabolism crates. An aliquot
(10%) of the daily urine output was taken
from each buck, bulked and stored in a
freezer at (0 °C) until required for
analyses as described by (14). Apparent
nutrient digestibility was calculatedusing
the formula:

Digestibility =

Nutrient intake—Nutrient in feaces
x 100

Nutrient intake

Cost-Benefit Analysis

The market prices of various feed
ingredients, as at the time of the study,
including the cost of the Acacia species
and Andropogon gayanus hay were used
to compute the total cost of feed
consumed within the feeding period and
feed cost per kilogram weight gain. This
was used to determine the profitability of
feeding Gamba grass supplemented with
different Acacia species leaves using the
formula:

Improved Performance Value

Cost Benefit =

Feed Ingredient Cost
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Statistical Analysis

The data was analyzed using the General
Linear Model Procedure of SAS (15). The
mean  significant
compared using the Duncan’s Multiple
Range Test (16).

difference  was

RESULTS AND DISCUSSION

Chemical composition of Acacia
species and grass used in the
experiment

The chemical composition of Acacia
species and grass used in the experiment
is presented in Table 2. The crude protein
contents of Acacia spp leaves, 12.42 to
17.78% obtained in this study, were
within the range of 12.00 to 30.00%
reported by (17) and (18) for most
tropical browse plants. Similar values for
West African browse plants were also
reported by (19) for some Acacia plant. In
a previous study by (20), the minimum
crude protein content for rumen function
1s 7.00 — 8.00%; while the findings of (21)
reported that the minimum crude protein
for maintenance is between 70.00 — 80.00
CP kg dry matter for ruminants. The
fibrous fractions of different Acacia spp
in the form of ADF (20.64 — 35.64%) and
NDF (25.00 — 30.68%) were higher than
18.00% and 20.20% as reported by (22,
23 and 24). Acid detergent fibre (ADF),
NDF and lignin are fibre fractions which
helps in defining the feed value of
forages. Lignin is the non-digestible
component of a fibrous material. The

higher the lignin content of forage the
lesser the quality of the forage. The
chemical composition of different Acacia
spp leaves in this study confirmed the
findings of (25) that Acacia spp leaves are
rich in nutrients.

The dry matter of Gamba hay was closed
to the wvalues (91.05% and 92.40%)
obtained by (6 and 26). The CP (9.89%)
obtained in this study was higher than the
value (9.48%) reported by (6) but lower
than the value (11.06%) recorded by (26).
The value for NFE (37.41%) obtained for
Gamba hay was higher than the value
(25.10%) recorded by (6) but lower
(P<0.05) than the wvalue (50.20%)
reported by (27). The higher crude fibre
and its fractions in the basal diet and its
low content in the supplement are in
consonance with the findings of (6 and
28). The author reported that the crude
fibre and its fractions content of grasses
are generally higher than those of browse
plants even when harvested at the same
time. The difference observed from the
present study may be due to stage of plant
growth and/or season of collection (29,
30), site of sampling (30, 31), and/or
proportions of foliage materials sampled
(29, 30). The high energy and protein
values of the Acacia spp clearly show that
it is a good supplement to a basal feed of
gamba grass hay (6). These imply that
various Acacia spp and Gamba hay will
meet the nutrient composition of growing
goats.

Table 2: Chemical composition of Acacia species and grass used in the experiment

Parameters Acacia
nolitica
T1

Acacia Acacia
albida senegal

Acacia Gamba
sieberina

T3 T4
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Dry matter 94.90
Crude protein 12.42
Ether extract 3.58
Ash 7.71
Nitrogen free extract 51.69
Acid detergent fibre 20.64
Neutral detergent fibre 25.00
Lignin 7.36

94.84 95.03 95.80 91.24
14.91 17.78 14.06 9.89
3.08 2.08 3.03 2.09
9.52 7.61 7.58 7.31
43.43 46.39 51.13 37.41
25.11 21.95 20.64 35.64
30.68 26.58 24.89 43.17
9.14 7.69 7.36 12.71

Chemical composition of experimental
diets fed to growing bucks

The composition of
experimental diets fed to the growing

chemical

bucks is shown in Table 3. The results for
of the
experimental diets fed to growing bucks

chemical composition
were varied across treatments. The dry
matter and crude protein contents of all
the diets were above the levels considered
as adequate to meet the nutritional

requirements for moderate weight gain in
goats (32). According to (33), a diet with
8.00% CP was
moderate live-weight gains in goats and

recommended for

compared to the result in this present
study, all the diets had sufficient CP
content. The chemical compositions of
the diets were similar with the values
reported by (34). These imply that the
diets contained adequate dry matter and
crude protein capable of supporting
normal rumen functions (35).

Table 3: Chemical composition of experimental diets fed to growing bucks

Acacia Acacia Acacia Acacia

Parameters (%) nolitica albida senegal sieberina
T1 T2 T3 T4

Dry matter 94.39 94.74 89.25 93.28
Crude protein 10.88 12.91 15.82 14.60
Ether extract 2.81 2.99 2.73 2.86
Ash 7.72 8.55 8.40 7.86
Nitrogen free extract 46.27 43.95 38.41 46.39
Acid detergent fibre 28.01 27.19 24.66 22.73
Neutral detergent fibre 34.44 32.93 29.25 27.60
Lignin 10.10 9.73 8.79 8.13

Growth performance of growing bucks
fed Gamba grass supplemented with
different Acacia leaf meal-based diets

The growth performance of growing
bucks fed Gamba grass supplemented
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with different Acacia leaf meal meal-
based diets is presented in Table 4.
Improved feed intake was observed in
bucks fed diets containing 4. sieberina, A.
nolitica and A. albida compared to A.
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senegal. The improved feed intake for
these species of Acacia meal may be
ascribed to palatability and acceptability
of the feeds. This result was higher to the
result of (36) and (34) who reported feed
intake of 278 — 289 g/d and 237.79 —
330.17 g/d, respectively when Moringa
leaves and Gmelina leaves were fed as
sole forage or combined with legume tree
leaves to growing goats. Abdu et al. (37)
however, reported higher intake of 498.28
to 562.89 g/d when they fed complete
diets with varying levels of Gmelina leaf
meal. The overall result showed that
different Acacia leaf meal inclusion

improved performance in terms of body

weight gain and daily body weight gain.
This may be attributed to higher nutrient
intake, digestibility and nitrogen balance
in bucks fed different Acacia spp. This
finding concurred with the works of (34,
38 and 39) that reported improved body
weight gain and daily weight gain when
goats were supplemented with browse
leaves. Although, (40) and (41) reported
negative effect of high level of browse
leaves in goats’ diets. The authors
suggested that it will be more profitable
to feed browse leaves as supplements at a
reduced level of inclusion in small
ruminants’ diets.

Table 4: Growth performance of growing bucks fed Gamba grass supplemented with
different Acacia leaf meal-based diets

Parameters Acacia Acacia Acacia Acacia SEM
nolitica albida senegal sieberina
T1 T2 T3 T4

Initial weight (kg/b) 11.50 11.63 11.50 11.63 -
Final weight (kg/b) 13.70 13.53 13.28 13.40 0.33N8
Total feed intake (g/b) 23131.00° 23137.00° 20972.00° 23217.00° 976.12*
Daily feed intake (g/b/d) 330.44* 330.52% 299.60° 331.68? 13.94*
Weight gain (kg/b) 2.20° 1.90% 1.78° 1.78° 0.15*
Daily weight gain (g/b/d) 31.46% 27.18%® 25.36° 25.36° 2.15%
FCR 10.50 12.16 11.81 13.08 1.30N

®Means with different superscripts within row differed significantly (P<0.05), SEM = Standard error of mean,
NS = Not significant, FCR = Feed conversion ratio

result of wvariation in the cell wall
components, stage of harvest and age of
the browse leaves. The observed

decreased in NDF digestibilities affirm

Apparent nutrient digestibility and
nitrogen retention of Gamba grass
supplemented with different Acacia
leaf meal-based diets by growing bucks

There was significant (P<0.05) effect of
different Acacia leaf meal-based diets on

the assertion that the escape of potentially
degradable fibre substrate from the

the apparent nutrient digestibility (Table
5). The observed significant (P<0.05)
effect of different Acacia species on dry
matter, acid detergent fibre and neutral
detergent fibre digestibilities may be as a

139

rumen, possibly resulted in a depression
in NDF digestibility (42). However,
Pereira et al. (43) found no effect of
concentrate supplementation on ruminal

apparent digestibility of nutrients. It is
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well accepted that forage degradation in
the rumen is mainly affected by the cell
wall and its degree of
lignification. Lignin is indigestible and
acts as a barrier limiting the access of

content

microbial enzymes to the structural
polysaccharide of the cell wall. The crude
protein digestibility recorded in this study
was lower than values reported by (36)
and (37) who fed complete diets to Red
Sokoto goats. Reduction in digestibility
agreed with the report of (44) that high
supplementation of tree fodder levels
reduced nutrient digestibility due to

increased passage rate.

There was significant (P<0.05) effect of
different Acacia species
urinary nitrogen, nitrogen
retained and nitrogen retained as % intake

on faecal
nitrogen,

except nitrogen intake (Table 5). The
observed result on faecal and urinary

nitrogen does agree with the findings of
(45) who reported that the nitrogen
concentration of faeces strongly depends
on the N concentration of the diet. The
reduced N retention in animals fed the
different Acacia species may suggest that
probably much of the protein is
unavailable for digestion owing to
formation of tannin-protein complexes.
Elseed (46) however observed that
supplementation of protein
improved microbial N yield and N

sources

retention. Nitrogen intake observed in
this work was not significant across
treatment. It has been reported that
dietary nitrogen intake influenced
nitrogen losses through urine and feces
(47). Positive nitrogen balance by the
bucks was an indication that the nitrogen
in the diets was adequate and well

utilized.

Table 5: Apparent nutrient digestibility and nitrogen retention of Gamba grass
supplemented with different Acacia leaf meal-based diets by growing bucks

Acacia  Acacia  Acacia Acacia
Parameters nolitica  albida  senegal sieberina SEM
T1 T2 T3 T4

Digestibility (%)

Dry matter 60.70*  56.83° 55.14¢ 54.43¢ 0.82%*
Crude protein 58.74°  60.40° 64.08? 62.80? 0.92%
Acid detergent fibre 54.22* 5315  52.75° 52.10° 0.70*
Neutral detergent fibre 55.45%  5432%  52.78P 52.00° 0.79%
Nitrogen retention (g/buck/d)

Nitrogen intake 5126  52.59 53.38 53.35 1.38N8
Faecal Nitrogen 1431 14.65°  15.43° 15.05%® 0.23*
Urinary Nitrogen 10.16°  11.12° 11.99? 11.98? 0.20*
Nitrogen retained 26.79°  26.82°  2596°  26.32% 0.30*
Nitrogen retained as % intake (%) 52.26°  50.99%  48.63¢ 49.33% 1.01*

®Means with different superscripts within row differed significantly (P<0.05), SEM = Standard error of mean,

NS = Not significant
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Cost-benefit of feeding growing bucks
with Gamba grass supplemented with
different Acacia species-based diets

The cost benefit of feeding growing bucks
with gamba grass supplemented with
different Acacia leaf meal-based diets is
shown in Table 6. The cost-benefit of
feeding growing bucks with gamba grass
supplemented with different Acacia
species-based diets is shown in Table 9.
The cheapest feed cost per buck recorded
for bucks A4 senegal and cost per kg gain
for bucks fed A. nolitica is attributed to

the quantity of feed consumed and the

Table 6: Cost-benefit of feeding growing bucks with Gamba grass supplemented with different

Acacia leaf meal-based diets

weight gained by the bucks fed different
acacia species.

Conclusion and Application

In conclusion, the supplementation of
Gamba grass with Acacia species not only
promotes enhanced growth performance
in bucks but also offers a cost-effective
feeding solution for small ruminant
production in Nigeria's semi-arid regions.
Based on these results, all the Acacia
species can be recommended to farmers
when they are well formulated in a
balanced proportion.

Ingredients A. nolitica A. albida A. senegal A. sieberina
Cost of feed/ kg (M) 124.60 124.60 124.60 124.60
Total feed intake (kg) 23.13? 23.14° 20.97° 23.22°
Total feed cost/ buck (M) 2881.20 2881.90 2612.30 2891.90
Weight gain (kg) 2.20° 1.90% 1.78° 1.78°

Cost/ kg gain (M) 1527.40 1566.10 1581.70 1775.90

Rhazopusolkjoporas. Journal
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