
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: fdhlchamwazi6@gmail.com; 
 
Asian J. Res. Animal Vet. Sci., vol. 6, no. 4, pp. 404-417, 2023 

 
 

Asian Journal of Research in Animal and Veterinary 
Sciences 
 
Volume 6, Issue 4, Page 404-417, 2023; Article no.AJRAVS.107959 
 
 

 

 

Pre and Post-Weaning Growth and 
Survivability of Three Genotypes of 

Cattle at TALIRI Tanga, Tanzania 
 

F. M. Chamwazi a,b*, A. Nguluma a, Z. C. Nziku c  

and S. H. Mbaga a 

 
a Department of Animal, Aquaculture and Range Sciences, Sokoine University of Agriculture, 

Morogoro, Tanzania. 
b Ministry of Livestock and Fisheries - Livestock Sector, Dodoma, P.O Box-2870, Dodoma, Tanzania. 

c Department of Cattle Research, Tanzania Livestock Research Institute (TALIRI), P.O. Box-5016, 
Tanga, Tanzania. 

 
Authors’ contributions  

 
This work was carried out in collaboration among all authors Author FMC designed the study, 

collected data, performed the statistical analysis and wrote the first draft of the manuscript. 
Author AN and SHM guided author FMC in designed the study, performed the statistical analysis, 

read and approved the final manuscript. Author ZCN pacificated on data collection read and correct 
the manuscript. All authors read and approved the final manuscript. 

 
Article Information 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/107959 

 
 
 

Received: 09/08/2023  
Accepted: 16/10/2023 

Published: 18/10/2023 

 
 

ABSTRACT 
 

This study examined the growth performance of the three genotypes of cattle raised at TALIRI 
Tanga: Pure Boran (BB), Boran + Friesian (BF), and Boran + Jersey (BF) crosses. The 20 years of 
data (from 2001 to 2020) were used to examine the effects of calves' genotype, sex, amount of 
rainfall, season of birth, and type of rearing on growth parameters (birth weight, weaning weight, 
yearling weight, pre-weaning growth, and post-weaning growth, in kg and kg/day respectively). The 
General Linear Model was used to calculate growth parameters and correlations while, the Chi-
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square test performed to assess pre- and post-weaning survivability. BF calves were substantially 
heavier at birth than BB and BJ calves (P<0.05). Male calves were 4.1% heavier than female 
calves, at birth and the calves born during the dry season were 4.0% heavier than those born during 
the wet season. BB calves were significantly survived % better than BF and BJ in all growth stages 
female calves survived better by 3.57% than male calves and the bucket-reared calves had 
survived significantly higher than direct-suckled calves by 6.9% in pre-weaning stage. The 
phenotypic correlation between birth weight and weaning weight was moderately positive (0.3), as 
was between weaning weight and yearling weight. However, the correlation between weaning 
weight and pre-weaning growth, and between yearling weight and post-weaning were both strongly 
positive (0.9), while the correlation between birth weight and post-weaning growth was negative (r= 
-0.1). Thus, crossing exotic breeds with Boran cattle enhances crosses growth performance relative 
to Boran while also improving cross survivability in hot/humid environments compared to pure exotic 
cattle. 
 

 
Keywords: Calf survivability; correlation; crossbreeds; pre and post-weaning growth. 
 

1. INTRODUCTION  
 
The demand for dairy and dairy products has 
increased due to increased population growth 
and improved per capita income in developing 
countries like Tanzania [1]. According to [2], 
annual milk production is estimated to be 3.4 
billion liters while the demand is more than 8 
billion liters. Over two-thirds (68%) of the milk 
produced in Tanzania is from smallholder 
farmers using traditionally managed herds mainly 
comprised of indigenous cattle breeds with 
comparable low productivity in terms of milk 
production (less than 3liters per day [3-5]. The 
traditional herds have a low growth rate making 
them attain the age of production later than 
exotic breeds due to genetic and management 
challenges [6], [7] and [8]. Crossbreeding of 
indigenous breeds with exotic high-producing 
breeds has been used as one of the strategies to 
address the challenge of low productivity. For 
example, the government of Tanzania has been 
practicing cross-breeding of Boran cattle with 
exotic high-producing cattle breeds mainly 
Friesian, Ayrshire, and Jersey to improve the 
reproduction and production merits with high 
adaptability in hot/humid environments as 
addresses addressed in Animal genetics strategy 
and vision for Tanzania [9-11]. These cross-
breeding schemes were conducted strategically 
in government livestock multiplication and 
research farms to produce dairy crossbred cattle 
suitable for particular regions.  
 
Growth performance in dairy cattle breeds is of 
paramount importance because, among the 
breeding goals in a dairy enterprise is to have 
dairy animals which able to reach reproductive 
maturity (age at first calving) early at 26 to 30 
months which is optimal in economic 

performance of dairy herd reproduction and 
production longevity [12]. Tanzania Livestock 
Research Institute (TALIRI), Tanga Center 
established post-independence in 1961 has been 
charged with the responsibility of producing 
improved breeds of dairy cattle for smallholder 
farmers around the Tanga region and nearby 
areas and coastal regions.  The zone is 
characterized by a hot and humid climate. 
 
Despite the long-term strategies to improve local 
cattle in Tanga since independence, cross-
breeding of Boran cattle with exotic dairy breeds, 
the information on the growth and survivability of 
the crossbreds has not been well documented. 
Because of the lack of this information, it has 
always been difficult to objectively assess the 
success achieved by the government through 
such efforts to improve milk production and 
consequently there has been poor planning for 
future follow up projects. As a result, the current 
study sought to evaluate and describe the 
performance of crossbred dairy calves produced 
at TALIRI - Tanga in terms of growth 
performance attributes (birth weight, weaning 
weight, and yearling weight) and their 
adaptability in hot/humid environments based on 
their pre and post-weaning survivability.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
The study was carried out at the Tanzania 
Livestock Research Institute (TALIRI- Tanga). 
The center was established after independence 
with the responsibility of producing dairy cattle 
suitable for hot and humid climates that were to 
be supplied to smallholder farmers. The center is 
in Tanga city, located between 40 21' – 60 24' S, 
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360 11' -382 26' E with average ambient 
temperature ranging from 150C and 350C and 
characterized by hot - humid climate receiving an 
average annual rainfall between 500mm to 
1500mm/year [13]. The zone has two distinct rain 
seasons; a high rain season starting from March 
to May and a low rain season that spreads from 
November to December [14]. 
 

2.2 Animal Management 
 
Cattle under this study are those kept in the 
TALIRI – Tanga which are raised under a semi-
intensive system and allowed to graze from 7:30 
am to 13:00. They are supplemented with 1.5kg 
of concentrates during milking and thereafter 
continue to graze from 16:00 to 18:00 hrs. 
Breeding is done throughout the year using 
artificial insemination in which Boran 
cows/heifers are inseminated using Boran, 
Friesian and Jersey semen to obtain three F1 
genotypes (Pure Boran – BB), (Boran x Friesian - 
BF) and (Boran x Jersey - BJ). Some calves 
were allowed to directly suckle while others were 
bucket fed with not less than 4 liters per day in 
two phases morning and evening. Weaning took 
place at about 3 months and the calves joined 
with the adult herd and grazed from 7:00 am to 
6:00 pm. Weaned calves received midday 
concentrate supplementation at around 1kg per 
calf. Disease control measures were taken for all 
animals at the center including vaccinations 
against FMD, ECF, and other diseases.  Sick 
animals were treated and dipping and deworming 
were done routinely to control tick and worm 
infestations. 
 

2.3 Data Collection and Analysis 
 
Data was collected from 1,319 animals of three 
genotypes which are (BB) - 452 records, BF - 
542 records, and BJ - 325 records covering a 
period of twenty years i.e. from the year 2001 to 
2020. The number of records was 1,319 for birth 
weight, 1,170 for weaning weight at the age of 90 
days and 918 for yearling weight. Other records 
were the calf’s genotype according to its parents, 
sex, season of birth, and date of death. 
Secondary data for rainfall were obtained from 
the Tanzania Meteorological Agency (TMA) 
center at Tanga Airport located about 200 meters 
from TALIRI – Tanga.   
  
The Growth parameters assessed under this 
study were pre-weaning growth rate and post-
weaning growth rate expressed as shown in the 
formulas below: - 

i. Pre-weaning growth rate (PrWGr) 

 = 
(𝑾𝒏𝒕−𝑩𝒓𝒕)

𝑾𝒏𝑨
 

 

Where: - PrWGr = Pre-weaning Growth Rate 
(g/day), Wnt =Weaning Weight (kg), Brt = Birth 
Weight (kg), and WnA = Weaning Age (90 days). 
 

ii. Post-weaning growth rate (PoWGr) 

 = 
(𝒀𝒓𝒕−𝑾𝒏𝒕)

𝒀𝒓𝑨− 𝐖𝐧𝐀
 

 

Where, 
 

PoWGr  = Pre-weaning Growth rate (g/dy),  
Wnt = Weaning Weight (kg),  
Yrt= Yearling Weight (kg),  
WnA = Weaning Age (90 days), YrA = Yearling 
Age (365 days) 
 

The pre-weaning survivability of the calves was 
estimated as the percentage of calves that 
survived from birth to weaning at 90 days, while 
the post-weaning survivability of calves 
(PosWSurv) was expressed as the percentage of 
calves that survived between 90 days and one 
year old. 
 

The calf's season of birth was categorized into 
two seasons, which are the wet season 
(December and June) and the dry season (July 
and November).  The effect of rainfall was 
categorized into three categories, i.e.  Medium 
annual rainfall years involving the year with 
medium annual rainfall between 1109.77mm and 
1209.77mm, above annual rainfall years included 
the years with medium annual rainfall above 
1209.77mm, and the Low-level annual rainfall 
years included the years with an medium annual 
rainfall below 1109.77mm. 
 

The data for growth traits and correlation of traits 
were analyzed using the General Linear Model 
(GLM) Statistical Analysis System (SAS, 2011, 
version 9.3).  
 

Model: 
 

Yijk = µ + Gi + Sj + Yk + Sel +GSij +GSeil +Rm + 
Eijklm 

 

Where 
   
Yijklm  = Observation ith genotype, the jth season 

of birth, kth year of birth, lth sex, and mth 
Rainfall level,  

µ =  Overall mean,  
Gi  =  Effect ith genotype,  
Sj  = Effect of jth season of birth,  
Yk  =  Effect of the kth year of birth,  
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Sel  =  Effect of lth sex of calf 
GSij          = Effect due to interaction between  

genotype and season of birth; 
GSeil = Effect due to interaction between 

genotype and sex of the calf 
Rm  = Effect of mth Rainfall level and  
Eijkm  =  Random error term. 
 
Pre and post-weaning survivability of calves were 
assessed using the Chi-square test.  
 
The General Linear Models (GLM) procedure of 
SAS software (SAS 2004) was used to analyze 
all traits measured with the MANOVA option for 
calculating partial correlation coefficients among 
the growth parameters under the present study. 
 

3. RESULTS 
 

3.1 Effect of the Genetic and Non-genetic 
Factors on Calf Growth Performance 

 
The results of the preweaning and postweaning 
growth performance of the calves in this study 
are presented in Table 1. It is shown that 
genotype and season of birth had a significant 
effect on birth weight at (P<0.05).  Boran x 
Friesian (BF) calves were the heaviest at birth 
followed by Pure Boran (BB) and then Boran X 
Jersey (BJ) calves.  There were no statistical 
differences between genotypes and season of 
birth in other growth parameters in this study. 
However, direct suckling calves exhibited 
significantly higher weaning weight than bucket 
milk-fed calves. Sex influenced birth weight 
where male calves are heavier than female 
calves, but sex did not affect other growth 
parameters. At the same level of significance, 
there was an influence of rearing type on 
weaning weight and pre-weaning growth, with 
direct suckling calves being heavier than bucket-
fed calves in both weaning weight and pre-
weaning growth. 
 
The amount of annual rainfall in the year of birth 
did not influence birth weight (P<0.05) but 
significantly influenced the rest of the growth 
parameters (Table 1).  Calves weaned during the 
years with medium rainfall were 11% heavier at 
weaning compared to those weaned in the years 
with above and below annual rainfall. In respect 
of yearling weights, calves born in the year with 
high annual rainfall had significantly higher 
yearling weights, 5% more than those born in the 
year with medium low annual rainfall. Pre-
weaning growth was high for calves born in the 
year with medium annual rainfall, while the 

opposite was observed for post-weaning growth 
rate. 
 

3.2 Effect of Genotype by Sex Interaction 
on Growth Performance Traits 

 
On the effect of genotype by sex interaction on 
pre weaning growth of calves was significant 
(Table 2). Male BJ grew faster during pre-
weaning stage than their contemporary. Other 
interactions i.e genotypes by sex and genotype 
by season were tested and found to be 
insignificant. 
 

3.3 Calves Survivability  
 
Table 4 shows that genotypes, sex, type of 
rearing, and amount of rainfall influenced pre-
weaning survivability (p<0.05).   The BB calves 
expressed significantly high pre and post-
weaning survivability followed by BJ crosses and 
lastly BF crosses. More female calves survived 
compared to male calves while bucket-reared 
calves had significantly higher pre-weaning 
survivability than those reared by direct suckling. 
Calves born in the years with high annual rainfall 
expressed significantly higher pre-weaning 
survivability followed by those calved born in the 
years with medium rainfall. Genotype and 
amount of rainfall had a significant effect on post-
weaning survivability while other variables like 
season of birth, type of rearing, and sex did not 
affect post-weaning survivability. Calves born in 
the years with medium rainfall had higher post-
weaning survivability followed by those calved on 
the years with lower rainfall and finally those born 
in high rainfall years.  
 

3.4 Correlation between Growth Traits  
 

Table 4 summarizes the study's findings on 
correlations, which demonstrates that there was 
a strong and favorable correlation (r=0.9) 
between weaning weight and pre-weaning 
growth, Weaning weight and birth weight had a 
moderately positive correlation (r=0.32).  The 
Birth weight and yearling weight had a 
moderately significant low correlation (r=0.134) 
while weaning weight and yearling weight had a 
moderately significant correlation (r=0,278). 
Yearling weight and post-weaning growth rate 
similarly had a significant moderate correlation 
(r=0.231).  However, there was only a weak 
negative connection (r= -0,074 and r= -0,074) 
between birth weight and pre-weaning growth 
rate as well as between weaning weight and 
post-weaning growth rate respectively. 
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Table 1.  Least squares mean (±SE) for effects of season of birth, genotype, sex, type of rearing, and level of rainfall in a year of birth on growth 
performance traits of calves 

 

Source of variation BW (kg) WWt (kg) YW (kg) PrWGr (kg/day) PoWGr (kg/day) 

Genotype BB 22.88±0.44b 64.19±1.08 124.45±3.42 0.46±0.01 0.25±0.01 
BF 24.58±0.38a 63.70±0.94 121.49±3.13 0.44±0.01 0.23±0.01 
BJ 20.89±0.35b 62.73±0.86 123.98±2.81 0.47±0.01 0.25±0.01 

Season Dry 23.23±0.27a 63.31± 0.71 121.86 ±2.33 0.45 ±0.01 0.24±0.01 
Wet 22.33±0.23b 63.77±0.57 124.75±1.97 0.46±0.01 0.25±0.01 

Sex Female 22.13±0.24a 63.47±0.61 123.51±1.10 0.46±0.01 0.24±0.01 
Male 23.13±0.24b 63.62±0.62 123.1±2.04 0.45±0.01 0.24±0.01 

Rearing type Bucket NA 60.25±0.43a 122.98±1.46 0.42±0.01a 0.25±0.01 
Suckling  NA 66.83±0.96b 123.63±3.14 0.49±0.01b 0.23±0.01 

Rainfall Level  High 23.31±0.21 59.72±0.55a 122.49±1.64a 0.40 ±0.01a 0.25±0.01a 
Medium 23.14±0.32 66.05±0.85b 116.12±2.29b 0.47±0.01b 0.20±0.01b 
Low  23.18±0.22 59.35±0.61a 121.50±1.72ab 0.40±0.01a 0.25±0.01a 

Note: BW = birth weight; WW = weaning weight, YW = yearling weight, PrWGr = pre-weaning growth rate, PoWGr = post-weaning growth rate, BB = Boran pure, BF = Boran + 
Friesian crosses and BJ =   Boran + Jersey, FE = Female calves, ME = Male calves, BSK = Bucket fed calves and DRS = Suckling calves. Mean with different superscripts in 

the same column within the factor are significantly different (P<0.05). 

 
Table 2.  Effect of genotype by sex interaction on growth performance traits 

 

Variable Male Female p-value 

BB BF BJ BB BF BJ 

BW  2.58±0.37a  24.96±0.28b   22.39±0.43c  21.90±0.35ac   24.41±0.34b  21.01±0.43c 0.3571 
WWt 62.98±1.01ab 65.37±0.93b 62.97±1.16ab 61.33±0.96a 65.01±0.94b 64.97±1.16b 0.1518 
YW 122.97±2.80c 119.49±2.95a 118.88±3.31ac 123.45±2.67c 123.17±2.87ac 122.64±3.36ac 0.7544 
PrWGr  0.44±0.01a   0.45±0.01a  0.45±0.01a   0.44±0.01a  0.45±0.01a  0.49±0.01b 0.0379  
PoWGr  0.25±0.01a   0.22±0.01a  0.23±0.01a   0.25±0.01a 0.23±0.01a  0.23±0.01a 0.8869 

Note: BW = birth weight; WWt = weaning weight, YW = yearling weight, PrWGr = pre-weaning growth rate, PoWGr = post-weaning growth rate, BB = Boran pure, BF = Boran + 
Friesian crosses and BJ =   Boran + Jersey. Means with different superscripts in the same row within the specific factor are significantly different (P<0.05) 
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Table 3. Effects of the season, genotype, sex, type of Rearing, and rainfall on the pre and post weaning calves' survivability 
 

Variables Pre-weaning survivability Post-weaning survivability 

Percentage% p-value Percentage% p-value 

Genotype BB 92.26 0001 90.17 <.0001 
BF 83.76 65.12 
BJ 92.00 82.61 

Season Dry 86.64 0.0606 78.23 0.8815 
Wet 90.00 78.60 

Sex Female 90.53 0.0409 79.59 0.3501 
Male 86.96 77.34 

Rearing type Bucket feeding 89.64 0.0069 79.04 0.2076 
Suckling 82.78 74.50 

Rainfall  High 94.25 <.0001 72.19 <.0001 
Medium 90.16 88.64 
Low 82.05 80.94 

BB = Boran pure, BF = Boran + Friesian crosses, and BJ =   Boran + Jersey. Mean with different superscripts in the same column within the factor are significantly different 
(P<0.05) 

 
Table 4. Correlation between growth traits 

 

DF = 893 BW WW YW PrWGr PoWGr 

BW 1 0.3261*** 0.1348***  -0.1134*** 0.0213ns 
WW 

 
 1 0.2783*** 0.9023***  -0.0747* 

YW 
  

1  0.231*** 0.937*** 
PrWGr  - 

  
1   -0.0881* 

PoWGr 
    

 1 
BW = birth weight; WW = weaning weight, YW = yearling weight, PrWGr = pre-weaning growth rate, PoWGr = post-weaning growth rate. Significant level. (*P < 0.05.) (**P < 

0.01) and (***P < 0.001). 
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4. DISCUSSION  
 

4.1 Effects of Genotypes on Growth 
Performance 

 
The observed differences in birth weights 
between pure Boran and Boran x Friesian cattle 
in the present study concur with other studies by 
[15-17] and [4] whereby Boran x Friesian calves 
were superior in birth weight.  This could be due 
to the effects of heterosis and breed effect, so 
this study reaffirms the fact that the growth 
performance of B.indicus (Boran) cattle bred with 
B.taurus cattle, primarily Friesian, is better when 
compared to pure breed Boran. Meanwhile, the 
similarity in birth weight between pure Boran and 
Boran x Jersey crosses might be due to the 
relatively small body size of Jersey cattle 
compared to Friesian cattle [18]. The small birth 
weight of the pure Boran and Jersey cross calves 
implies that they have less heat stress making 
them highly adaptable in hot and humid 
environments and hence perform economically 
better in low-input dairy cattle management 
systems where there is a feed shortage 
compared to Friesian crosses [19]. However, the 
Friesian crossbred calves did not maintain 
weaning and post-weaning the birth weight 
advantage they had over the Jersey crossbred 
and pure Boran calves. This observation is 
contrary to previous findings showing that   
Jersey cattle typically have lower growth rates 
compared to Friesian cattle [20] and that Jersey-
Boran crossbred calves may exhibit slower 
growth compared to Friesian-Boran crosses.  
 
However, genotype-by-sex interaction showed 
an effect on pre weaning growth which implies 
that, except for pre weaning growth, the other pre 
and post-weaning growth parameters 
investigated in the current study for the three 
genotypes are the same independent of an 
animal's sex. Male BJ grown faster than their 
contemporalycontemporary for the genotype by 
sex interaction although, this study found no 
significant differences for both genotype and sex 
effect on pre weaning growth. This was caused 
by a combination of factors, including the higher 
feed efficiency of the Jersey breed, the Boran 
breed's good adaptability in hot, humid 
environments, and growth hormone differences 
caused by sex that benefit male calves. The 
results of the present investigation concur with 
the findings published in [21] on crossing of 
indigenous Holo cattle with both Jersey and 
Friesian Bako Ethiopia, furthermore, according to 
other research, male Jersey-local cattle hybrids 

grow far faster than their counterparts [22-24] 
revealed this was due to their resilient to 
environment pressure. 
 

4.2 Effects of non-Genetic Factors on 
Growth Performance 

 
The observed low birth weight of the calves born 
in the wet season compared to those born in the 
dry season is because the pregnancy of the 
calves born in the wet season was conceived 
and raised during the dry season where feed and 
water shortage is a common phenomenon which 
might cause maternal nutritional restrictions 
ultimately leads to lighter birth weight. Similar 
findings were reported in [25-28]. In a study [29], 
the effect of maternal undernutrition on muscle 
fiber formation (myogenesis) especially during 
embryonic and fetal stages which consequently 
affects the birth weight and growth performances 
of a particular offspring was elaborated.  Such 
effect of season was also reported by [30] found 
that the number of muscle fibers for large 
animals, is fixed prenatally especially in the first 
trimester whilst maternal nutrition in the first 
trimester is essential for the subsequent birth 
weight and growth performance of the progeny. 
The finding reveals the importance of seasonal 
breeding whereby the farmers are advised to 
breed their cattle in the wet season when there is 
enough feed for the mother and for pregnancy 
development. In addition, wet calving results in 
less pneumonia and calf scouring which could 
result in a high risk of deaths of calves during the 
wet season [31]. 
 
The observed higher birth weight in male calves 
compared to female calves in the present study 
is similar to other studies reported by [32-34], this 
might be because, fetus of the male calves found 
to have relatively high level of estrogen 
hormones compared to female fetus, effect of 
estrogen hormone as among the growth 
hormone increases growth rate of the male fetus 
than female fetus [24]. On the other hand, male 
fetuses are reported to have relatively long 
gestation compared to female fetuses which 
makes male calves have high birth weights 
compared to female calves [35]. Notwithstanding, 
the insignificant effect of sex on other growth 
performance traits in the present study might be 
due to the management under which those 
animals were kept [36]. Some other factors that 
contributed to the faster growth of male calves 
compared to female calves are genetics, 
hormones, and environmental conditions. It has 
also been proven that one of the primary reasons 
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for the faster growth of male calves is the 
presence of androgens, which are male sex 
hormones because male calves start producing 
higher levels of testosterone at a certain stage of 
development, leading to increased muscle and 
bone growth compared to female calves as 
Testosterone is a prominent androgen that 
stimulates the growth of muscle and bone tissues 
[37]. With more testosterone hormone, male 
calves tend to have a higher muscle-to-fat ratio 
than female calves, leading to rapid muscle 
growth and accelerated bone growth which 
contributes to their larger body size [38].  
 
This study revealed that calves fed direct 
suckling have higher weaning weight and pre-
weaning growth than those given bucket milk, 
this is the same as reported in other 
investigations by [39] and [40], this could be 
related to bucket milk feeding, in which the calf is 
often given significantly less milk than in direct 
suckling due to variables such as attendant 
errors and others. By doing so, the present study 
concluded that direct suckling of the calves 
promotes pre-weaning weight gain in dairy 
calves as also concluded in the study by [41], 
because direct suckling results in relatively high 
milk intake which improves average daily gain, 
increase energy intake and consequently high 
DM intake leads to higher live weight gain [42]. 
However, direct suckling of calves may have the 
negative effect of delayed development of the 
rumen due to limited uptake of solid feeds [43]. 
This study also revealed that management of 
calves does not affect post-weaning growth 
performance which is similar to the study 
reported by [44] and [45]. It was also found in the 
study by [41], that calves who consume fewer 
marketed feeds during pre-weaning had delayed 
post-weaning growth due to reduced adaption to 
solid feeds, as discussed above. 
 

4.3 Effect of Genotype on Calves’ 
Survivability 

 
Crossing Boran cattle with exotic breeds 
increases the survivability of the cross-bred cattle 
in hot/humid environments compared to pure 
exotic breeds, as found in the current study, and 
is consistent with the findings of other studies 
reported by [46-49]. This might be due to 
physiological and morphological modifications 
that crossbred animals experience in comparison 
to their exotic parents, which help them adapt to 
hot, humid environments that are typically 
characterized by high temperatures and 
humidity. Such changes include changes in body 

size, hair coat, hide texture, and hematological 
characteristics, which allow them to have unique 
features that allow them to regulate their body 
temperature more effectively, resulting in less 
heat stress than pure Bos taurus [50]. In contrast 
to Boran cattle, exotic breeds lack natural 
resistance to tropical diseases like 
Anaplasmosis, Theileriosis, Cowdriosis, and 
other parasites and diseases transmitted by 
ticks. This is because Boran cattle have naturally 
evolved this resistance through natural selection, 
adaptation, and disease exposure, which over 
time stimulate the immune system. In the current 
study, as in the findings of [51], acquired 
immunity in Boran cattle increases their 
survivability when compared to crosses. 
 

4.4 Effect of Non-genetic Factors on 
Calves’ Survivability 

 
The season of birth of the calf did not affect both 
pre and post-weaning survivability in the present 
study similar to reports by [52] and [53]. For the 
season to affect the survivability of calves, the 
fluctuations in ambient temperature, humidity, 
and rainfall, which influence resource availability, 
climatic conditions, and overall stress levels in 
young calves should occur over a period of time, 
but in the present study, the season of birth 
encountered only the time when a calf born and 
while the management after birth were more or 
less the same. Some researchers address 
several conditions that contribute to heat stress 
in calves being high ambient temperature, high 
humidity, lack of shed, inadequate ventilation, 
and overstocking which trigger the adrenal 
steroid and restrict the postnatal ability to absorb 
immunoglobulin eventually compromising the 
calf’s survivability [53] and [54], but the 
temperature and other environmental factors for 
the calves were appropriately taken into account 
in the current study to prevent heat stress. 
 
In this study, the female calves revealed higher 
survivability than male calves in both pre and 
post-weaning stages. These findings are in line 
with those by [47]; [55] and [56]. According to 
[56] an extra X in the female chromosome 
protects the animal against harmful mutation 
compared to males. In addition, the vitality of X 
chromosomes for the normal development of an 
animal increases the possibility of female 
animals resisting adverse environments 
compared to male calves which are 
heterozygous. Hence, male calves can be more 
prone to certain health issues, such as 
respiratory problems and digestive disorders, 
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which may make them more susceptible to 
diseases and early death. In some cases, female 
calves receive more attention and better feeding 
practices because they are seen as an 
investment in the dairy herd's future milk 
production [57] hence a higher survival rate.  
 
In this study, the types of rearing of calves had 
significant effects on pre and post-weaning 
survivability which is in candid with findings 
reported by [52] and [58], where direct suckling 
or ad libitum milk-fed calves had lower 
survivability compared to bucket milk-fed calves. 
This might be caused by partial suckling, 
uniformity of amount of milk given to calf daily in 
direct suckling due to poor milking techniques by 
the attendant, and poor nutritional status of a 
dam. Poor rumen development in direct suckling 
calves compared to bucket-reared calves, on the 
other hand, makes them less acclimated to solid 
feeds and hence limits their survivorship, 
according to a study reported by [43]. In that 
study, bucket-rearing calves had improved 
survivorship because they were introduced to 
solid nutrition early, promoting rumen 
development, as opposed to direct suckling 
calves that were satisfied by milk. 
 

4.5 Correlation between Growth Traits 
 
The positive phenotypical correlation between 
birth weight and weaning and yearling weights in 
the present study is similar to the findings 
reported by [59] in Ethiopia (r= 0.2). Similarly, 
[60] in South Africa, contended that selection for 
cattle with high birth weight results in weaning 
and yearling weights, since most of the genes 
that influence birth weight also determine the 
weaning weight and yearling weight [15] and 
[61]. A negative phenotypic correlation between 
birth weight and post-weaning growth means that 
the birth weight does not determine post-weaning 
growth performance because of the time 
differences between them hence the 
environmental effect is more substantial than the 
genetic effect [62] and [63]. The same 
phenomenon was found between weaning 
weight and post-weaning growth as elaborated 
above. However, these findings on the negative 
correlation between birth weight and post-
weaning growth concurred with those reported by 
[4] in Boran and their crosses with Friesian and 
Jersey cattle in Ethiopia. This could be due to 
nutritional factors, where inadequate nutrition 
during pregnancy can lead to lower birth weight, 
and this early nutritional deficiency may have 
long-term effects on growth potential even after 

weaning, resulting in a negative correlation 
between birth weight and post-weaning growth 
[64] and [65]. Furthermore, poor situations during 
fetal development might result in metabolic 
programming, which changes the body's 
metabolism and growth patterns. Low birth 
weight caused by poor prenatal conditions can 
have a significant impact on post-weaning growth 
[66]. 
 

5. CONCLUSION 
 

Based on the study's findings, it can be 
concluded that breeding Boran cattle with exotic 
breeds, particularly the Friesian breed, increases 
the animals' birth weights, which in turn affects 
how well they grow, this guarantees that they will 
reach sexual maturity at the appropriate time and 
produce milk for a longer period, which is the key 
breeding goal in the dairy sector. The results of 
this study also showed that calves' birth weight is 
influenced by sex and the time of year they are 
born, and this will have an impact on the 
production of these animals in their later life 
stages.  
 

On the other hand, crossing Boran cattle with 
exotic breeds, specifically Friesian and Jersey 
breeds, improved the survivability of the crosses 
in hot humid environments compared to their 
pure exotic counterparts due to adaptive genes 
acquired from Boran cattle, which is prevalent in 
such environments. However, an animal's birth 
weight informs breeders and farmers about the 
animal's genetic superiority in predicting future 
growth performance and is advised to be used as 
a key factor in selecting animals for the next 
generation. 
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