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Abstract: The study was done at Adami Tulu Agricultural Research Center (ATARC) to investigate the effect of
different dietary ration on growth performance of crossbred male calves and to identify the most economical feeding dietary
ration. Three dietary treatments rations (treatment one=65% wheat bran+ 35% Cotton seed cake, treatment two=50% wheat
bran + 49% Noug cake and treatment three=20% Maize grain + 45% wheat bran + 35% Noug seed cakes) were evaluated.
Complete Randomized Block Design was used to assign eighteen cross bred male calves randomly to three dietary rations.
All experimental calves were supplemented dietary rations based on their body weight at the rate of 2.5% of their live body
weight throughout the experimental period. The results indicated that there were significant difference in average daily
weight gain and total weight gain between crossbred male calves fed with dietary T1 and T3. Calves fed with dietary ration
T1 and T2 numerically difference in final body weight, even though not statistically significant. Partial budget analysis
indicated that there was no significant difference among calves fed with three dietary feed rations. But cross bred male
calves fed with dietary treatment T2 was numerically higher in gross margin as compared to T1 and T3 rations. Further
evaluation of different dietary rations on growth performance of yearling age (1-1.5 years old) cross bred bull calves were
warranted to attain export market live weight at early age.
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kg/year in Ethiopia averages that lower than Africa and the
world percapita averages, which are 27 and 100 kg/year,
respectively [6]. The low carcass yield might be associated

1. Introduction

Livestock is an important agriculture sector in livestock

production systems namely crop livestock mixed, agro-
pastoral and pastoral systems [1]. The cattle play
indispensable roles as sources of meat, milk, income and
foreign exchange to Ethiopian economy. Livestock sector
contributes about 15% of the total export earnings and 30%
of the agricultural employment. Beside the values of cattle
among the farming communities and to the national economy
at large, this sector has remained under-developed [2].
Ethiopian average carcass production per beef is 108.4 kg
which less than 146 kg for Africa and 205 kg for the world
[3-5]. The meat percapita consumption of meat is 13.9

with subsistence oriented livestock production system [7].

Ethiopian government sets a goal in growth transformation
plan to increase meat production to meet growing meet
demand [8]. The high amount of meat is commonly produced
from old culled oxen, cows and other species like goats and
sheep. Fattening of old animals are produced more fat which
is not preferred by many consumers as compare to lean meat
produced from young animals.

Consumption of lean meat produced from calves is not
well known in Ethiopia even though it is very popular and
well known in developed countries. The endeavors so far
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made regarding to beef cattle fattening technologies did not
address fattening of crossbred male calves less than one year.
Rather than slaughtering/selling of male calves at their early
stages, addition of value on crossbred calves produced under
dairy operation did not practice in many dairy farms.
Information/technologies regarding to fattening of male calf
is scant in this country. Small and large dairy farms found in
urban and  peri-urban areas did not practice
finishing/fattening of young male calves.

The feed shortage has reached chronic level due to
decreasing of grazing land which is mainly attributed to the
expansion of cropland [9]. As a result of this keeping of extra
male calves produced in urban and peri urban dairy
production system create many challenges for dairy
producers.

If calves fattening technology is generated and delivered
for dairy farmers, they do not keep surplus male calves for
many years. On top of this, they will increase their income by
fattening of males calves at early stage before they incurred
high cost of production by keeping of male calves. Addition
of value on weaned male calves to optimize the output
obtained from calves play a significant role on the income of
dairy producers and other actors in the chain. Therefore, the
study on growth performance of crossbred male calves’ was
designed to cover the following objectives.

1) To investigate the effect of different feeds on the growth

performance of cross bred male calves

2) To identify the most economical dietary ration for

fattening of crossbred male calves

2. Methodologies
2.1. Study Area

The study trail was done at Adami Tulu Agriculture
Research Center that found near Batu town and 167 km far
from Addis Ababa city. The agro ecological Zone of the area
is semi-arid and sub humid with acacia woodland vegetation
type. The rain fall is 760mm. Adami Tulu Agriculture
Research Center temperature is 12.6 - 27°C.

2.2. Experimental animals

A total of eighteen F1 cross bred male calves produced by
crossing of Holstein Friesian with Arsi Cow at ATARC were
selected for the experiment. The calves were injected anti
parasites before the starting the trial. The vaccination was
given for important diseases in the area.

2.3. Experimental Dietary Ration

The following three treatments were used throughout the
fattening period.

T1=Rhodes hay + 65% Wheat bran + 35% Cotton seed cakes
T2=Rhodes hay + 50% Wheat bran + 49% Noug seed cake

T3=Rhodes hay + 20% Maize grain + 45% Wheat bran +
35% Noug seed cake.

2.4. Feeding Management

The Rhodes hay was given freely to the experimental
calves. Each calf was supplemented concentrate based on
their body weight. The feed amounts that given to
experimental calves were adjusted based on their body
gain in fifteen day interval. The animals were fed in
individually bases. The feeding trial was stopped at ninety
days.

2.5. Measurements

The fattening calves were weighed every two weeks
(fortnightly) using weighing scale and the average daily
weight gain (ADQG) of the fattening calves were calculated
using the following formula

ADG=(FWT - IWT)/D

Where: FWT=Final body weight, IWT=Initial body weight,
D=number of fattening days

2.6. Partial Budget Analysis

The variable costs that incurred during fattening period
were recorded properly in order to analysis the financial
return. The purchase price of experimental calves, feed cost,
labor cost and veterinary costs were included in the partial
budget analysis. The purchasing and selling prices of
experimental calves were estimated by help of experienced
three persons. The fixed cost was excluded from partial
budget analysis. Hence, this partial budget analysis indicates
only gross margin of fattening calves using the three different
feed options.

2.7. Statistical Analysis

The weight data of the experimental calves were analyzed
using general linear model (GLM) of Statistical Analysis
System (SAS, 2002). The estimated least squares means were
separated using the Turkey Test at P< 0.05.

3. Results and Discussion
3.1. The Growth Response of Calves Fed on Dietary Ration

The study results on daily weight gain per calf was
higher (0.67 kg) for group of animals fed on cotton seed
cake based diet (Treatment -1) followed by the group of
calves fed on maize base diet (0.56 kg) (treatment -2) than
daily weight gain of calves (0.52 kg) that fed noug seed
cake and wheat bran based diets (treatment -3). The results
indicated that there were statistically significant variations
(P<0.05) in average daily gain and total weight gain among
the treatments. But there is no statically difference with
final body weight among the treatments. However, the
experimental calves fed on treatment one numerically
gained higher in final body weight (149.33) than the
experimental calves fed on treatment two and treatment
three.
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Table 1. Body weight gain of crossbred calves fed on different dietary ration.

Parameter (kg) T1 T2 T3

Initial body weight 89.17a+6.90a  83.67+7.77 a 86.83+6.70 a
Final body weight 149.33+11.41 a 134+10.27a 133.83+£8.78 a
Total weight gain 60.1744.63ab  50.33+£2.95ab 47+4.51b

;V;rage daily weight = c710.05ab  0.56£0.03ab  0.52£0.05b

Where T1=treatment one, T2=Treatment two, T3=Treatment three.

The daily weight gain (0.67 kg/day) of calves fed on
Rhodes hay + 65% wheat bran + 35% cotton seed cakes was
higher than with the finding of Gadzama, I. U., et a/ [10] who
reported the daily weight gain of 0.59 kg/day Friesian X
Bunaji Calves Fed 75% soymilk and 25% but lower than
Cholistani calves fed on cotton seed cake based diet (0.71 kg)
and comparable by calves fed Anmol Vanda based diet (0.69

kg) [11].
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3.2. Trend of Body Growth

The daily weight gain trend of experimental calves fed on
three different feeds ration over the whole 90 fattening day is
indicated in Figure 1. The weight change of crossbred male
calves of six to nine month were increased as number of the
fattening period. Live weight gain of animal is influenced by
different factors such as physiological condition, utilization
of nutrient, environment and management of the animal.
Animals fed forages and concentrates achieved higher
growth rate at different stages of growth [12]. Accordingly,
other finding indicated that the growth of cattle is linear
increased [13] with a certain stage of age and was positively
related with the initial live weight of the animal. Yanar and
Aydin [14] reported that daily live weight gain at 6-9 months,
9- 12 months, 12-15 months and 15-18 months was 452.0,
325.0, 325.0 and 224.0 g/d, respectively, which showed
higher growth.

7th
149.33
134.00
133.83

5th 6th

Feeding Days

Where: D14=day 14, D28=day 28, etc up to D105=day 105th

Figure 1. Body weight change of six to nine month F1 cross bred male calves over the total fattening period.

3.3. Feed Intakes and Daily Weight Gain

The average daily feeds intake and daily weight gain of experimental calves from the beginning of the fattening trial to the

end of the fattening periods is depicted in Table 2 below.

Table 2. Daily feed intake and daily weight gain of crossbred male calves.

Days T1 T2 T3

FI (kg) DWG (kg) FCR FI (kg) DWG (kg) FCR FI (kg) DWG (kg) FCR
0-15d 2.36 0.46 5.13 2.19 0.37 592 231 0.36 6.42
15-30d 2.55 0.84 3.04 2.46 0.76 3.24 2.61 0.74 3.53
30-45d 2.57 1.00 2.57 2.28 0.80 2.85 243 0.74 328
45-60d 3.29 0.47 7.00 2.96 0.64 4.63 2.99 0.40 7.48
60-75 d 3.01 0.30 10.00 2.84 0.18 15.78 2.78 0.19 14.63
75-90d 3.45 0.94 3.67 3.15 0.60 5.25 3.16 0.70 4.51

FI=feed intake, DWG=daily weight gain, FCR=feed conversion ratio
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As it is indicated in the (Table 2), the experimental
animals feed intake increases as the body weight advanced
through feeding days. The rate of daily weight gain of
experimental calves was steadily increased up to the end of
the fattening periods which similar to the finding of Girma et
al. [17]. The daily dry matter intake was increased as
experimental animals grown.

3.4. Partial Budget Analysis

Feedlot profit margin is a function of animal purchasing
and selling prices, feed costs and utilization efficiency, and
the time spent in the feedlot [15, 16]. Partial budget analysis
indicated that there was no significant difference among
calves fed with three dietary feed rations. But cross bred
male calves fed with dietary treatment two was numerically
higher in gross margin as compared to cross bred calves fed
with dietary treatment one and treatment three. This is due to
relatively lower feed cost in cross bred male calves with
treatment two as compared to the feed cost of calves fed
treatment and treatment three.

Table 3. Distribution of average cost and return per treatment of calves.

. Treatment Treatment
Variable (ETB) Treatment one two three
Calves price 9900 9800 9600
Drug 20 30 20
Labor 2100 2100 2100
Feeds 11668.8 11216.12 11471.79
TVC 23688.8 23146.12 23191.79
Gross revenue 29700 29400 28800
GM (GR - TVC) 6011.2 6253.88 5608.21
Unit profit 1001.87 1042.31 934.70
GM=gross margin, GR=Gross revenue, TVC=Total variable cost,

ETB=Ethiopian Birr

4. Conclusion and Recommendation

The results indicated that there was significant variation
in daily weight gain and total weight gain between cross
bred calves fed with dietary ration treatment one and
treatment three. Calves fed with dietary ration treatment
one and treatment two numerically difference in final
body weight, even though it was not statistically
significant. Partial budget analysis revealed that there was
no variation among calves fed with three dietary feed
rations. But crossbred male calves fed with dietary
treatment two was numerically higher in gross margin as
compared to crossbred calves fed with dietary treatment
one and treatment three rations. Therefore, young calves
can be fed on one of the three dietary feed options based

on the availability and accessibility of the feeds in the area.

Further evaluation of different dietary feed rations on
growth performance of yearling age (1-1.5 years old) of
cross bred bull calves is warranted to attain export market
live weight at their early age.
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