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Abstract

The study was conducted at Holetta Research Center to evaluate growth performance
and economic feasibility of fattening 50 and 75% Friesian-Boran growing crossbred
bull calves for the period of 626 days. Twenty-four 50% Frisian-Boran crossbred
weaned male calves and another twenty- four 75% Frisian-Boran crossbred growing
weaned calves reared at Holetta Research Center were randomly assigned to six
dietary treatments; T;=Noug seed cake based supplement with 18% CP level,
T,=Noug seed cake based supplement with 20% CP level, T;= Linseed cake based
supplement with 18% CP level, T,= Linseed cake based supplement with 20% CP
Level, Ts=Cottonseed cake based supplement with 18% CP and Ts=Cottonseed cake
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based supplement with 20% CP Level. The interaction effect between feed supplements
and calf genotypes was not significant. In this study higher (p<0.05) body weight of
196.50+7.78 and 404.88+£17.96 kg was attained for 12 and 24-months growing bull
calves that were supplemented with cotton seed cake at 20% crude protein level,
respectively than calves supplemented with 18% CP level. Crossbred bull calves
supplemented with cotton seed cake at 20% CP had also higher (p<0.05) final body
weight, live weight change, daily weight gains and feed conversion efficiencies of
404.88+17.96, 334.25+17.62, 0.558+0.03 kg and 9.46+0.87 kg DMI/kg gain,
respectively than those fed on noug seed cake at 18% CP level (314.25+£17.96,
244.25+17.62, 0.407+0.03 kg and 13.60+0.88 DMI/kg gain), respectively. Except for
initial weight, i.e., weaning weight and feed conversion efficiencies, Friesian-Boran
(50% FB) crossbred growing bull calves had better (p<0.05) final body weight, live
weight change and daily weight gain of 378.04+17.96, 308.79+10.17 and 0.518+ 0.02,
respectively compared to those with 75% exotic blood level (346.25+10.37,
275.38+10.17, and 0.463.02) respectively. Friesian Boran (50% FB) crossbred
growing bull calves fed on cotton seed cake-based supplement with 20% CP level (Tg)
had better net income of 10792.7 ETB/head followed by those supplemented with
linseed cake with 20% CP level (T4) which was 5772.6 ETB/head. Generally, dairy
producers (farmers) can benefit from fattening of their crossbred dairy bull calves;
especially 50% Friesian-Boran crosses using Cotton and linseed cakes-based
concentrates formulated with 20% crude protein.
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Introduction

In Ethiopia, agricultural development is considered a priority by the government
for stimulating overall economic growth, reducing poverty and achieving food
security (MoFED, 2013). Within agriculture, the livestock subsector is a major
contributor to the overall economy. The livestock sector contributes 15 t017% of
GDP, 35 to 49% of agricultural GDP and 37 to 87% of the household incomes
(Birara and Zemen, 2016). In Ethiopia, indigenous cattle account for almost all the
fresh cattle meat consumed locally (Zewdu et al., 1988). But they are
characterized by low productivity and production level. Their average yield per
animal slaughtered is estimated to be 105 kg of beef (Azage et al., 2006). The
same author also reported that this level of production could not support the
demand of fast-growing population and resulted in declining of per capita
consumption of meat, which is estimated at 8 kg and this makes the country 43%
below the African average of 14 kg. However, meat production from local cattle is
low in quantity and its quality is poor due to their small body size (frame) and
mostly fattened after retiring from draught work.

Because of cost of production to maintain male calves, large, medium and small-
scale dairy farms are usually selling their surplus crossbred male calves before and
after weaning at lower price. Zewdie, (2010) also confirmed that crossbred male
calves were sold at low prices (less than 1000 Birr/calf) at an early age in peri-
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urban dairy farms of Jimma and Sebeta towns of Oromia region. On the other
hand, research result by Sendros et al., (1987) showed that at one year of age the
Friesian crossbred growing calves had heavier weight than their Zebu
contemporaries (151.9 kg Vs 128.6 kg). This indicates that crossbred young bulls
have better body frame and weight gain than local breeds. In a feedlot experiment,
Chala et al., (2004) concluded that Friesian-Horro crossbred male calves kept
longer under fattening would contribute much to total beef production and
economy of dairy farmers.

Most farmers who own crossbred cows in urban and peri-urban areas usually cull
a week-old crossbred male calves from their herd for veal purpose. These
producers also perceive that keeping male calves for long period in a herd is not
affordable in terms of feed cost and cost of milk provided to rear these calves.
However, a few dairy farm owners rarely select male calves to breed female cows.
In a mixed crop livestock production system, farmers are not often keeping
crossbred animals due to inadequate availability of improved cattle germ plasm. In
this system, farmers that have access to improved cattle genotypes rear crossbred
male calves for draught power. When these animals are retired from traction, they
would be fattened and channeled into the market. Despite the large number of
crossbred male calves born in urban and peri-urban areas, the alternative use of
these animals for beef production and economic return has not yet been well
addressed. This study was therefore designed to evaluate the effect of different
protein-based supplements on growth performances and economic feasibility of
fattening 50% and 75% Frisian Boran (FB) crossbred growing male calves.

Material and Methods

Description of the study Area:
(0]
The study was conducted at Holetta Agricultural Research Center (9 N latitude;

(0}
38 E longitude). The center is located 34 Km west of Addis Ababa. The area is
located at an altitude of 2400 meters above sea level (masl) and receives an annual
average rainfall of 1100 mm. The average maximum temperature of the area is
21.3°C.

Study animals and feeding management

All calves were weighed at birth and separated from their dams immediately after
this time and moved to individual calf pens. For the first 4 days, each calf was
allowed to consume 3 Litters of colostrum per day. The calves were reared on
bucket feeding of whole milk until weaning. The total amount of whole milk
provided to each calf until weaning age (98 days) was about 260 kg. All calves
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had free access to hay and an allowance of 0.5 kg of concentrate feed was
provided starting from 15" day of birth until weaning.

For this study, a total of forty-eight weaned FB crossbred calves with an average
live weight of 70.06 kg reared at Holetta Research Center were used. Twenty-four
crossbred weaned growing male calves having 50% Friesian blood level and
another 24 crossbred growing weaned calves having 75% Friesian blood level
were randomly assigned to six dietary treatments. Post weaning management cost
was monitored. The experimental diets considered in this study were native
pasture hay and three types of concentrate protein supplements (Noug seed cake,
Cotton seed cake and Linseed cake) with two different CP levels for each
supplement (18 and 20% of the concentrate mixture). The feed mixture was
formulated based on initial body weight that meets the nutrient requirements
according to Kearl, (1982). The feed provided was adjusted based on every
fortnight body weight of the calves. Accordingly, 50% of the diet was basal diet
and the remaining 50% was covered from concentrate diet. The feed required was
subjected to revision on every fortnight body weight change. Body weight
measurements were taken every two weeks. Experimental animals were de-
wormed against internal parasites. Water was provided ad libitum.

Dietary treatments
1 = 25% Noug seed cake +74% Wheat bran+1% Salt, 18% CP Level
2 = 38.5% Noug seed cake+60.5% Wheat bran+1% Salt, 20% CP Level
3 =29% Linseed cake+70% Wheat bran+1% Salt, 18% CP Level
4 = 43% Linseed cake+56% Wheat bran+1% Salt, 20% CP Level
5= 27% Cottonseed cake +72% Wheat bran+1% Salt, 18% CP Level
6 = 40% Cottonseed cake +59 Wheat bran+1% Salt, 20% CP Level

In this study, we didn’t use any control treatment, however, Comparison was
made among the above dietary treatments. Total dry matter requirement was 3 kg
/day/head up to 150 kg liveweight of experimental animals when the trial was
started, after which the feed provided was adjusted based on body weight. In all
the treatments hay was provided as a basal diet at the rate of 50% daily total DM
intake of experimental animal i.e., the concentrate to hay ratio was 50:50. The
chemical composition of individual feed ingredients is shown in Table 1.

Table 1. Chemical composition for experimental feed ingredients and mixed treatment diets (g/kg DM)

Ingredient type DM Ash CP NDF ADF Lignin DOMD ME, MJ/kg DM
Natural pasture grass hay  921.00 6500 57.00 728.00 423.00 102.00 514.00 8.22
Wheat bran 903.00 47.00 169.00 441.00 120.00 18.00  726.00 11.62
Nougseed cake 94110 80.00 34200 37500 297.00 7400 657.10 10.51
Linseed cake 943.00 6400 26800 359.00 21430  37.00  698.50 11.18
Cottonseed cake 92500 7500 24890 616.60 310.00  97.00  590.00 9.44

DM = Dry matter, CP = crude protein, NDF = Neutral detergent fiber, ADF = Acid detergent fiber, DOMD = Digestibility of
organic dry matter, ME = Metabolizable energy
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Type of data collected

Data on body weight, feed offered, feed refused, post weaning rearing and
finishing costs, and market data on purchasing and selling prices of bull calves
were collected.

Experimental design and data analysis

Data analysis employed 2 by 6 factorial arrangements with Randomized complete
block design (RCBD) considering genetic group and diet levels as independent
factors in the model. The independent factors were dietary protein sources and
levels indicated 1 through 6 above and genetic group (50 and 75% FB crosses).
Initial body weight of weaned male calves was used as a blocking factor in the
experiment. Data were analyzed using General Linear Model (GLM) of the
Statistical Analysis System (SAS, 2008) software. Means were separated using
Tukey's Studentized Range (HSD) Test (alpha=0.05). The statistical model used
was:

Yijk = b+ Bi+Gj + T +(GT)jk + &iji Where: yijq = observation | in level j of factor
G and level k of factor T; u = the overall mean; B; = the effect of initial weight
(weaning), G; = the effect of j™ genetic group (j= 50% and 75% FB crosses ); Ty =
the effect of k™ diet (k= 1,2,3,4,5,6); (GT)j = interaction of " genetic group and
the k™" feeding treatments; &jj = random error.

Cost-benefit analysis

Partial budget analysis was conducted using input and output market prices of the
year 2018/2019 that only vary over the treatments. The average price was used for
cost benefit analysis. The economic parameters considered for final analysis
included benefit cost ratio (Net Return (NR)/ Total Variable Cost (TVC). Input
and output data collected during the entire experimental period (EP) of 626 days
included; management cost (labor and medication costs), purchase and selling
prices of bull calves and costs of ingredients from which concentrates were
formulated. Purchase prices were taken for feed ingredients (Noug cake, linseed
cake, cottonseed cake, salt, wheat bran) and grass hay. Fixed costs were not
included in the economic analysis.

Result and Discussion

The result of analysis of variances indicating the effects of initial body weight
(weaning) treatments, genotypes and their interaction on different performance
parameters of crossbred bull calves is presented in Table 2. The result showed that
the interaction between dietary treatment and genotypic group had no significant
effect (p>0.05) on feed intake, body weight performances and feed conversion
efficiency of crossbred bull calves. So, only the result of main effects (treatments
and genotype) was interpreted and discussed in the study.
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Table 2. Analysis of variance of the effects of different factors on body weight performances, feed intake and feed
conversion efficiency of crossbred bull calves.

Factors
. Genotype Treatment*Genotype group

Variables Block  Treatments group

Weaning (Initial) weight S NS NS NS
6 months weight S NS NS NS
12 months weight S S NS NS
18 months weight NS NS S NS
24 months weight NS S S NS
Final Body weight NS S S NS
Body weight change NS S S NS
Daily weight gain NS S S NS
Feed Intake (hay+ NS NS NS NS
concentrate)

FCE NS S NS NS

NS= not significant (p>0.05), S= Significant (p<0.05), FCE =Feed Conversion Efficiency

Feed Intake of crossbred growing bull calves

Daily basal feed (natural pasture hay), concentrate mixture and total dry matter
intake of the growing crossbred bull calves supplemented with different sources of
protein and levels of CP are presented in Table 3. Variations in both dietary
treatments and genotype did not affect (p>0.05) daily basal, supplemental and
total dry matter intake of experimental animals. Total daily dry matter intake
(TDMI) in the current study was lower than that reported earlier for old oxen at
Adet (7.65 Kg) and Fogera (8.70 Kg) fed on natural pasture hay and supplemented
with 2, 4 and 6 Kg concentrate feeds per day (Adebabay et al., 2014). However,
TDMI of growing male calves of both genotypes in our study is higher than
Friesian Boran growing crossbred calves (4.35 Kg) supplemented with linseed,
cotton seed and noug seed cakes based diets (Rehrahie et al., 2013). This variation
might be attributed to the difference in the age and breeds of experimental animals
used in the studies.

Growth performance

Body weight at weaning (3), 6, 12, 18 and 24 months of age of Borana Friesian
crossbred growing bull calves supplemented with different protein-based
concentrates are shown in Table 4. The body weight changes of crossbred bull
calves varied significantly(p<0.05) with dietary protein sources and levels of
crude protein at the age of 12 and 24 months while variation in genotype
considerably affected (p<0.05) body weight changes of growing BF crossbred bull
calves at the age of 18 and 24 months. However, body weight of growing bull
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calves did not vary (p>0.05) with protein sources and levels of supplementation at
weaning (3-months), 6- months, and 18-months of age. The body weight changes
from weaning through 12 months of age between the two genotypes of growing
calves was the same (p>0.05) for the different dietary protein sources and levels of
protein supplements. Considerably higher (p<0.05) body weight was observed for
12- and 24-months growing bull calves that were supplemented with cottonseed
cake at the rate of 20% over those calves receiving the linseed and nougseed cakes
at 18% CP level. This could be further explained by the fact that cotton seed
contains by pass protein compared to other seed cakes. This result is in line with
the findings of Marishet et al., (2019) who reported that crossbred cows
supplemented with cottonseed-based concentrate diet attained the highest weight
gain. Likewise, body weight change was significantly varied(p<0.05) between the
level of genotype of calves atl8 and 24-months of age. Hence, 50% HF
inheritance as attained higher body weight compared to those calves with 75%
level of HF blood inheritance. The observed difference between the two genetic
groups of bull calves could be attributed to the in adequacy of the experimental
diets viz-a-viz to requirements of the growing bull calves with 75% HF blood
inheritance to express their growth potential. However, the current feed
supplement substantially supports the growth performance of F1 Friesian-Boran
growing crossbred bulls for meat production in potential areas of the country.

The overall mean body weight of Friesian Boran crossbred bull calves at the age
of 12 months (174.46 kg) was almost comparable to the results reported by Chala
and Ulifina, (2013) for Horro Friesian crossbred bulls attained at the age of 12-24
Months (199.2 Kg). Moreover, mean body weight of bull calves at the age of 24
months (362.15 kg) in this study was found to be higher than the body weight
(329.6 kg) reported by the same authors earlier for Horro Friesian bulls fed on
Rhodes grass and supplemented with recommended level of concentrate i.e. 3.5
kg/head/day) which was composed of 49.5% nougseed cake, 49.5% maize grain
and1% salt at the age of 37-48 months. The difference could be attributed to
genetic difference of experimental bulls and variation of supplemental feed
ingredients used in formulating the ration.
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Table 3. Least square means for daily feed intake of Friesian Boran crossbred bull calves
supplemented with different protein source-based concentrate

Feed intake (kg, d')

Factors Concentrate
N Hay Intake Intake TDMI
Overall Mean 48 2.63 2.63 5.26
Treatment
1 8 2.74£0.09 2.74%0.09 547+0.18
2 8 2.71£0.09 2.7110.08 54340.18
3 8 2.61£0.09 2.61£0.09 5.214£0.18
4 8 2.52+0.08 2.52+0.09 5.041£0.17
5 8 2.6320.08 2.6320.09 5.2740.18
6 8 2.5520.08 2.550.09 5.10£0.17
LS NS NS NS
Genetic group
50% FB 24 2.612£0.05 2.6120.05 5.2240.10
75% FB 24 2.64%0.05 2.64%0.05 5.2940.10
LS NS NS NS

Means with different superscripts with in column are significantly different (p<0.05) and p<0.01;

NS= Non Significant; *= p<0.05; **=p<0.01; TDMI= Total Dry Matter Intake; LS= level of significance

The body weight change of crossbred bull calves with their corresponding age
groups exposed to different feeding treatments is presented in Figure 1. Change in
body weight of crossbred bull calves across the dietary treatments and age group
was linear. In general, bull calves attained higher body weight in the order:
T6>T4>T5>T2. The result of this study is similar to the findings of Genet et al.,
(2020) who reported that better body weight change of F; Friesian X Arsi
crossbred young male calves fed on cotton seed-based concentrate compared to
those fed on noug seed-based concentrate over experimental period.

450 ——TRT1 —+—TRT2 —e—TRT3
TRT4 —=—TRIT5 —e—TRI6

Body weight (Kg)

0 100 200 300 400 500 600 700 800
Age (Days)

Figure 1. Body weight change of crossbred bull calves supplemented with different protein source-based concentrate
supplements over experimental period
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Change in the body weight of crossbred bull calves with different exotic blood
level and dietary protein sources is presented against different age groups in
Figure 2. Accordingly, body weight changes of growing bull calves of different
genotype had also linear relation with age groups. Crossbred growing bull calves
having 50% exotic blood level (50% FB) had better body weight change than
those having 75% exotic blood level (75% FB) over the entire experimental
period. The different result was obtained by Rehirahie et al (2013) who showed
that 75% FB crossbred growing calves had better body weight gain than 50% FB
crossbred calves. This implies that 75% FB crossbred male calves used for this
study was not fed as they required expressing their genetic potential for growth
traits.

400
-8 50%FB

—8—75%FB

Body Weight (Kg)

0 100 200 300 400 500 600 700 800
Age (days)
Figure 2. Change of body weight of crossbred bull calves having different genotypes supplemented with different protein-
based diets over experimental period.

Live welght change and feed conversion efficlency

of crossbred bull calves

The initial body weight, final body weight, live weight change, daily weight gain
and feed conversion efficiency of growing crossbred bull calves are indicated in
Table 5. Except the initial weight, both dietary treatments and genotype of
experimental growing bull calves had significant (p<0.05) effect on all the rest
growth parameters.

The result of this study indicated that crossbred bull calves supplemented with
cotton seed cake at 20% CP level had superiorly higher growth performance
expressed in terms of average final body weight, live weight change, daily weight
gains and feed conversion efficiencies than those fed on noug seed cake at 18%
CP level. Other than this, however, growth response to the other dietary
treatments remained non-significant (p>0.05). Regardless of calf genotype,
higher growth performance differences (P<0.05) of bull caves receiving cotton
seed-based concentrates (CP level 20%) compared to calves fed on 18% CP level
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noug seed cake-based concentrate. This could be associated with higher level of
dietary escape nitrogen intakes.

Table 4. Least square means of body weight at different age of Borana Friesian crossbred growing bulls calves

supplemented with different protein-based concentrates.

Variable Age (months)
Weaning
(Initial) (3) 6 12 18 24
Overall mean 48 70.06 100.26 174.46 249.83 362.15
Treatments
1 8 70.00£1.31  98.25%512  170.00£7.78%  227.12+1459  314.25+17.96P
2 8 70.3741.30  106.75+5.12  174.25+7.782®  250.50+14.58  375.13+17.96%
3 8 69.13+1.31  95.2545.12 162.50+7.780 234.00+14.58  345.25+7.96%
4 8 69.75+1.31  97.7545.11 172.134£7.782  259.37+1458  368.00+17.962
5 8 70.50£1.31  93.0045.12  171.34+7.78%®  246.87+14.58  365.38+17.96%
6 8 70.63+1.31  110.75%5.12  196.50+7.782 281.1241459  404.88+17.962
LS NS NS * NS *
Genotype group
50% FB 24 69.25%0.75 101.58+2.95 180.75+4.49 263.13+8.422  378.04+10.372
75% FB 24 70.87+0.75  99.00+2.95 168.17+4.49 236.54+8.42°  346.25+£10.37°
LS NS NS NS * *

Means with different superscripts with in column are significantly different (p<0.05) and p<0.01; NS= Non Significant; *=
p<0.05; **=p<0.01; 50% FB= Friesian Boran cross with 50% Exotic blood level, 75% FB= Friesian Boran cross with 75%
Exotic blood level; T1= 25% Nougseed cake +74% Wheatbran+1% Salt (18% CP Level), T2 = 38.5% Nougseed cake
+60.5% Whea tbran+1% Salt (20% CP Level), T3 =29% Linseed cake +70% Wheatbran+1% Salt (18% CP Level), T4
= 43% Linseed cake +56% Wheatbran+1% Salt (20% CP Level), T5 =27% Cottonseed cake +72% Wheatbran+1% Salt
(18% CP Level), T6 = 40% Cottonseed cake +59 Wheatbran+1% Salt. (20% CP Level), CP=Crud Protein

Table 5. Least square means for body weight change and feed conversion efficiency of Friesian Boran crossbred bull
calves supplemented with different source and levels of protein-based concentrates

Growth parameters (Kg)
Factors Initial (weaning)  Final Body weight Live Weight Daily Weight FCE
N Body weight Change Gain (kg DMI/kg Gain)
Overall Mean 48 70.06 362.15 292.08 0.491 11.20
Treatment
1 8 70.00+1.31 314.25+17.96° 244.25+17.62° 0.400.40  13.60+0.88°
2 8 70.37+1.31 375.13+17.9620 304.75+17.6126  0.505+0.0320 11.18+0.8720
3 8 69.13+1.31 345.25+17.9620 276.13+17.6220  0.464+0.0320 11.62 +0.8820
4 8 69.75+1.31 368.00+17.9620 298.25+17.622®  (.506+0.032 10.38+0.8720
5 8 70.50%1.31 365.38+17.9620 294.88+17.622®  (.503+0.032 10.96 +0.8820
6 8 70.63+1.30 404.88+17.962 334.25¢17.622  0.558+0.032 9.46+0.872
LS NS * * * *
Genetic group
50% FB 24 69.25+0.75 378.04+10.372 308.79+£10.172  0.518+0.022 10.63+0.51
75% FB 24 70.88+0.75 346.25+10.37° 275.38+10.17°  0.463+0.02° 11.7740.50
LS NS * * * NS

Means with different superscripts with in column are significantly different (p<0.05) and p<0.01; NS= Non Significant; *=
p<0.05; **=p<0.01; FCE =Feed Conversion Efficiency; LS= level of significance;

This finding is in line with the result of Hayaz et al., (2013) who confirmed
increasing the proportion of cotton seed cake up to 35% in concentrate ration
resulted in an increase of milk yield of crossbred cows in accordance with the
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increase in the level of bypass protein feed intake. Except for initial weight and
feed conversion efficiencies, the remaining growth parameters were observed to
have been significantly affected (p<0.05) by the genotype to which the growing
experimental bull calves belong (Table 5). Accordingly, F; Friesian Boran (50%
FB) crossbred growing bull calves had better final body weight, live weight
change and daily weight gain than those with 75% exotic blood level. This study
is supported by the reviewed result of kefena et al., (2006) who indicated that F;
Friesian Boran crosses were heavier in yearling body weight than crosses with
75% exotic inheritances by 5.23 kg. The observed genotypic difference for body
weight between 50% FB and 75% FB crossbred bull calves could probably be
attributed to the inadequacy of supplemental protein-based concentrate to growing
cross bred bull calves with 75% of exotic blood inheritance.

The overall mean final body weight, daily weight gain and live weight change of
Friesian Boran crossbred bull calves fed on different sources and level of protein
were 362.25, 0.500 kg and 292.08, respectively. The observed result was found to
be lower than the reported final body weight of 387.4 and 411.0 kg, average daily
weight gain of 0.650 and 0.913 kg, but better than weight gain of 58.8 and 82.0 kg
which was reported by Adebabay et al., (2014) for old oxen fattened for 90 days at
Adet and Fogera, respectively. Perhaps this could be linked to age and breed
difference of experimental animals, duration of experimental period and variation
of feeding supplements. The observed feed conversion efficiency (11.20 kg
DMI/kg body weight gain) was comparable with the results of Mengistu et al.,
(2012) who reported 12.0 kg DMI/kg body weight gain for Friesian X Boran
crossbred non-working matured bulls used in traction experiment.

Cost benefit analysis

The result of cost benefit analysis for crossbred bull calves fattened using different
protein source-based concentrate supplements is presented in Table 6. F; Friesian
Boran (50% FB) crossbred growing bull calves fed on cotton seed cake-based
supplement with 20% CP level (Ts) had better economic benefit i.e., net income of
10792.7 ETB/head followed by those supplemented with linseed cake having 20%
CP level (T4) which was 5772.6 ETB/head with benefit cost ratio of 0.5 ETB for
Te followed by (T,) which was 0.27 ETB. This means for the cost of 1.0 ETB
incurred in fattening 50% FB crossbred bull calves feeding Tg, resulted in a profit
of 0.5 ETB. Similarly, for the cost of 1.0 ETB incurred in fattening 50% FB
crossbred bull calves using T, resulted in a 0.27 ETB. In general, crossbred bull calves
having 50% exotic blood level (50% FB crosses) fed on T and T4 had better economic
benefit (net income) of 10792.7 and 5772.6 ETB/head compared to those having 75%
Friesian blood level (75% FB) which was 3751.2 and3997.9 ETB/head, respectively.
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Table 6. Cost-benefit ratio from fattening of crossbred bull calves using different protein source-based concentrate during experimental period (EP) of 626 days.

Variables 50% FB 75% FB
T1 T2 T3 T4 T5 T6 T T2 T3 T4 T5 T6

GR (ETB/head/EP 22731.3 292311 242659 271547 274436  32986.5 22659.0 24952.0 25602.0 25999.2  25331.2 25493.7
TVC (ETB/head/EP (a+b+c) 22608.7 237295 22077.6 213822 2214817 22193.8 236994  22850.8 225571 220013  22521.7 21742.5
TFC(a) 17662.0 187264 171964 16397 171555  17107.8 187116  17836.0 17603.1  16930.1 17343 16757.1
APC (b) 2508.6 24819 24283 2446.1 2419.4 2553.3 2490.8 25443 2508.6 2535.4 2615.8 2490.8
AMC (c) 2438.1 2521.2  2453.0 2539.0 2573.3 2532.7 2497.0 2470.5 24453 2535.8 2562.9 2494.6
Nl/head/EP 122.51 55016  2188.3 5772.6 5295.4 10792.7 -10404 21013 3044.9 3997.9 2809.5 3751.2
BCR (NI/TVC) 0.0054  0.23 0.10 0.27 0.24 0.50 -0.0439  0.09 0.13 0.18 0.12 0.17

GR=gross return; TVC=total variable cost; TFC= total feed cost; APC=animal purchase cost; AMC= animal management cost; NI= net income; EP= experimental period; BCR= benefit

cost ratio
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Conclusion and Recommendations

This study confirms that supplementation of cottonseed cake-based diet at 20%
CP level supports better growth of crossbred male bull calves across all ages.
Moreover, using this level of diet guarantees a higher economic return. The daily
gain of 50% F1 crossbred calves is relatively higher than that of 75% crossbred
growing calves. As a result, a separate feeding level supplementation by genetic
groups requires further research attention. A follow-up study at on-farm level,
particularly feasibility of beef fattening using male calves born at the dairy farms
in potential areas is substantial for further verification. Moreover, application of
strategic feed supplementation such as total mixed ration (TMR) may also support
optimum growth of crossbred male calves.
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