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ABSTRACT 
 
 
Aims: A study was conducted to assess how seasonal mating could influence calf birth 
weight in cattle among Mpwapwa breed and its four crossbreeds reared at Tanzania 
Livestock Research Institute (TALIRI) farm.  
Study design: This study used farm data collected at TALIRI, Mpwapwa centre. A total of 
585 calves of Mpwapwa cattle breed and its four different crosses, born between 2018 and 
2023 were included in the study. Among those, 395 were born during the dry season (June 
to November) while 190 were born during the rainy season (December to May).  
Methodology: To assess for significance of differences in mean birth weights between 
seasons and crossbreeds, a two – way ANOVA with interaction was performed, followed by 
univariate pairwise comparisons with Bonferroni correction while pairwise differences 
between crossbreeds were assessed using an independent samples t – test.  
Results: The results showed that, mean birth weights differed between seasons (F=4.88, 
P=.03) and between calf crossbreeds (F=17.33, P<.001). The mean birth weight of calves 
born during the rainy season (24.4kg) was higher compared to that of calves born during the 
dry season (23.4kg) (P=.04). Overall, Vianze calves had highest mean birth weight (26.6kg, 
n = 64), followed by Kikombo calves (25.7kg, n = 61), Matondwe (24.5kg, n = 35) and 
Chibamba calves (24.4 kg, n = 81). Mpwapwa calves had the lowest mean birth weight 
(22.6kg, n = 344).  
Conclusion: These findings demonstrate the importance of strategic feeding especially of 
pregnant cattle in optimizing subsequent mean calf birth weights. Feeding the pregnant 
cattle with maize leftovers and hay resulted to higher birth weights. Also, the role of cattle 
crossbreeding programs in improving calf birth weights has been demonstrated.  
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1. INTRODUCTION 
 
Mpwapwa breed cattle is a composite dual – purpose breed which was established in the 
1960s by Tanzania Livestock Research Institute (TALIRI) (former Livestock Production 
Research Institute) in Mpwapwa district, central Tanzania. The breed is made from 32% Red 
Sindhi, 30% Sahiwal, 19% Tanzania Shorthorn Zebu, Boran 11% and Ayrshire 8% [1,2]. 
Mpwapwa breed is renowned for its adaptation to the harsh environmental conditions of arid 
and semi-arid regions characterized by limited grazing resources and fluctuating weather 
conditions and for its contribution to the livelihoods of local communities, which is actually a 
valuable asset for farmers and ranchers . Over time, Mpwapwa cattle have become an 
integral part of the local culture and economy, serving as a source of meat, milk, and 
income; contributing considerably to livelihoods of local communities [3–8]. Apart from the 
economic values of Mpwapwa cattle, they have also been serving as a source of prestige 
and traditional practices [9,10]. 
In recent years, efforts have been made to keep and improve the Mpwapwa breed through 
selective breeding of elite Mpwapwa cattle within a population and also by crossbreeding 
program against Danish red bulls with high genetic merit. Among the factors that can be 
used in the selection process is calf birth weight. Calf birth weight is a critical factor in the 
health, growth, and overall productivity of cattle. It holds immense importance in the 
management of livestock for several key reasons. These include health and survival of a 
calf, growth potential of the calf and its milk production. Studies revealed that, lower calf birth 
weight than optimum increases calf deaths at or near birth and also affects growth rate after 
birth, energy body reserves, thermoregulatory capability and mature body size of the animal 
[11]. In addition, calves with low birth weight lack vigor tolerance against pathogens and 
post-calving life stress from surrounding environment [12]. Calf birth weight data can be 
used to make informed decisions about which animals to retain for breeding, which can have 
a long-lasting impact on the quality and productivity of a cattle herd. Thus, economic returns 
from a cattle operation are closely tied to calf birth weights because cows born with optimum 
birth weight produce more milk compared to cows born with low birth weight [13]. Therefore, 
managing and monitoring calf birth weight is a fundamental aspect of cattle breeding and 
management practices.  
Among the factors which could influence birth weight of a calf is its season of birth with 
several factors coming into play. The season of birth not only influences birth weight but can 
also have long-term effects on calf growth and development. For many years, TALIRI 
Mpwapwa centre has been implementing a seasonal cattle mating program, with two mating 
seasons per year i.e., March – May and September – November. Apparently, the two mating 
seasons coincide with the rainy season (December – May) and the dry season (June – 
November) respectively. The mating seasons lead to two calving seasons i.e., December – 
February and June – August respectively. Seasonal cattle breeding program is important for 
the  research centre as among others, as it provides reasonable sample sizes of different 
classes and physiological statuses of cattle for research purposes such as pregnant cows, 
lactating cows, heifers, yearlings and pre and post-weaning calves. Therefore, the aim of this 
study was to assess the effect of the season into which a cow/heifer is mated on the 
eventual calf birth weight among Mpwapwa breed cattle and their crosses, reared at TALIRI 
Mpwapwa farm. The results of this study can inform better management practices in the 
centre and elsewhere with similar settings. 



 

 

2. MATERIALS AND METHODS  

 
2.1 Study area 
 
Tanzania Livestock Research Institute (TALIRI) is a public research institute with eight (8) 
research centres in the country which are located in seven different agro-ecological zones 
across the country. TALIRI Mpwapwa is one of the two centres situated in the semi–arid 
central zone. TALIRI Mpwapwa is found in Mpwapwa district in Dodoma region in Tanzania. 
The research centre receives an average annual rainfall of 660 mm per year, and is situated 
at an altitude of 1,066 metres above sea level and lies between latitudes 6

o
 20’ South and 

longitudes 36
o
 30’ East. The average minimum temperature is 15.5

o
C, the coolest month 

being August (13.8
o
C) while average maximum temperature is 27.5

o
C, the warmest month 

being November (30.2
o
C). The rainy season usually lasts for a period of six (6) months 

which extends from December to May followed by six (6) months of dry season which spans 
from June to November.  
 
2.2 Study animals 
 
TALIRI Mpwapwa produced a total of 585 calves for five (5) years from 2018 to 2023 
through controlled breeding method of natural mating. The calves were produced seasonally 
twice in a year during dry season (between June and August) and in rainy season (between 
December and February). This was a result of the seasonal mating twice in a year period 
i.e., between March and May and also between September and November. Cattle mated 
between March and May calved in a period between December and February and those 
mated between September and November calved in a period between June and August of 
the following year. About 67.5% (n=395) of the total calves were born in the dry season and 
the rest 32.5% (n=190) were born in the rainy season. 
 
2.3 Description of the calves 
 
The majority of the 585 of the produced calves, were Mpwapwa breed (n = 344). Others 
were crosses of Mpwapwa with Danish red (also known as “Red Danish” or “Red Dane”), the 
major dairy cattle of Northern Europe, originating from Denmark. For the purpose of easy 
identification and reference, these crossbreeds were named as Chibamba (n = 81) (with a 
blood composition of 50% Mpwapwa 50% Danish red); Vianze cattle (n = 64) (75% Danish 
red and 25% Mpwapwa cattle) and Matondwe (n = 35) (75% Mpwapwa cattle and 25% 
Danish red). The last crossbreed was Kikombo cattle (n = 61) which was made up of 50% 
Sahiwal, 25% Mpwapwa and 25% Boran. 
 
2.4 Feeding of the pregnant cattle before calving 
 
Before calving, groups of pregnant cattle were daily grazed randomly in TALIRI Mpwapwa 
main farm for about 6 – 7 hours on the natural pastures species namely; Urochloa spp., 
Panicum maximum, Hyperrhenia rufa, Bothrochloa spp., Digitaria mombasana, Cynodon 
dactylon, and Cenchrus ciliaris. They were entirely grazed on the mentioned pastures 
species during dry and rainy seasons throughout the year. However, in the dry season 
animals were grazed and fed with crop residuals, which are more readily available during the 
dry season (after maize corn harvest). At the peak of the dry spell, groups were 
supplemented with baled hay composed of a mixture of Cenchrus ciliaris, Heteropogon and 
Cyanodon species. 
  
2.5 Data collection 
 



 

 

Several hours after calves were born, licked, suckled and ear tagged, live body weights (kg) 
were measured using a 300kg capacity mechanical platform scale. During measurement, a 
newborn calf was placed on the platform of the analog weighing scale and the observed 
reading value was recorded. 
 
2.6 Data analysis 
 
Data were entered into Microsoft Excel 2016 spreadsheets, for processing and cleaning. 
Data analysis was carried out using STATA 14

®
 (Stata Corp. College, Texas, USA). 

Descriptive statistics were used to establish frequencies and proportions means (with 
standard deviations), maximum and minimum values. Two–way analysis of variance 
(ANOVA) was used to determine the effects on the mean calves’ birth weights of the mating 
season and of the calf breed composition. Following a significant two–way ANOVA, 
univariate pairwise comparisons were performed using one–way ANOVA with Bonferroni 
correction, to assess for differences in mean birth weights between breeds. Moreover, a 
comparison of mean birth weights between calves born during the rainy and dry seasons 
was performed using an independent samples t – test. 
 

3. RESULTS 
 
Mean birth weights (with standard deviation, minimum and maximum values) among 
different calves’ breeds, between seasons and between sexes were presented in Table 1. 
Overall, Vianze calves had the highest mean birth weight (26.6 kg) among the crossbreeds, 
while Mpwapwa breed calves had the lowest (22.6 kg). Calves born during the rainy season 
had higher birth weights than those born during the dry season, and male calves were born 
heavier than female calves.  
 
Table 1. Mean calf birth weights of Mpwapwa breed and its crosses born into the dry 
and rainy seasons from 2018 to 2023 
 

  N Mean (kg) Std dev Min Max 

Crossbred Chibamba 81 24.4 4.3 14.0 35.8 

 Kikombo 61 25.7 3.3 18.7 33.0 

 Matondwe 35 24.5 4.0 15.5 36.0 

 Mpwapwa 344 22.6 3.9 13.5 34.0 

 Vianze 64 26.6 5.1 18.0 42.0 

       

Season Dry season 395 23.4 4.2 13.5 39.2 

 Rainy season 190 24.4 4.5 15.5 42.0 

       

Sex Male 304 24.5 4.4 14.0 42.0 

 Female 281 22.9 4.0 13.5 39.2 



 

 

Max. = Maximum weight, Min. = Minimum weight, N= sample size, Std.dev = Standard deviation, ,  

Results showed that mean birth weights differed between seasons (F=4.88, P=.03). In 
addition, breeds differed in birth weights (F=17.33, P<.001), but there was no effect of 
interaction between season and breed (F=1.02, P=.39). Univariate comparison showed that 
the mean birth weight of calves born in dry season was lower compared to that of calves 
born in the rainy season (P=.04) (Table 2). 
 
Table 2. Comparison of mean birth weights of calves born during the dry and rainy 
seasons from 2018 to 2023 
 

 Mean (SD) t df 

Birth weight of calves born during the dry season 23.4 

-2.68* 348 

Birth weight of calves born during the rainy season 24.4 

SD= Standard Deviation; t= t value, df = degrees of freedom 

 

  

Pairwise comparisons between breeds showed that Chibamba calves had higher birth 
weights compared to Mpwapwa calves (P=.002), Vianze calves were heavier than 
Chibamba calves (P=.019); Kikombo calves were heavier than Mpwapwa calves (P<.001) 
and Vianze calves were heavier than Mpwapwa calves (P<.001) (Table 3). 

Table 3. Pairwise comparisons of mean calf birth weights of Mpwapwa breed and its 
crosses born in dry and rainy seasons from 2018 to 2023, at a cattle farm of Tanzania 
Livestock Research Institute (TALIRI), Mpwapwa centre – Tanzania 
 

Row mean – 
Column mean Chibamba Kikombo Matondwe Mpwapwa 

Kikombo 1.27*  

  Matondwe 0.0612 -1.21 

  Mpwapwa -1.88* -3.15* -1.94* 

 Vianze 2.12* 0.846 2.05 3.99* 

*Significant difference 

 
 
4. DISCUSSION 
 
The results of this study have demonstrated a significant effect of seasonal mating on calf 
birth weights, with calf crops produced during the rainy season (December and February) 
having higher birth weights. This can be attributed to the differences in nutritional statuses of 
their mothers across the seasons. The results appear to suggest that cows/heifers mated 
during the rainy season (March – May mating season) were in a better plane of nutrition 
during their pregnancy. These animals spent most of their pregnancy time feeding on the 
leftovers of maize stover as well as hay which was supplemented in the dry season before 
calving. This presumably led to higher mean calf birth weight for the calves that were born in 
a subsequent rainy season. Feeding cattle maize stover even without supplementation has 



 

 

been reported to increase daily cow live weight gain by 550g [14] since it contains high 
energy levels [15]. This has a positive implication on the mean calf birth weight because 
more energy supply in pregnant cattle is necessary in fulfilling nutritional body requirements 
and is also important in maternal tissue formation, fetal development, metabolism, 
maintenance and growth performance [16–18]. This was also supported by a feeding trial  
experiment which revealed a significant increase in kids’ birth weight after pregnant does 
were supplemented crop residues [19]. 
Maize crop residues account for almost 25% of the total feed energy suitable for ruminant 
livestock [20]. Its energy availability to ruminants is limited by a chemical association 
between lignin and structural cell wall carbohydrates for microbial fermentation [21]. 
Generally, it has 2.2 – 12.6% ash content, a high dry matter calorific value of 16.4 – 17.4 MJ 
kg

-1
 [15,22], high NDF (over 70%) and low in nitrogen (< 3% CP) than the minimum 

requirement of 7% CP which is necessary for optimum microbial activity in the rumen 
[23,24]. However, its chemical composition was reported to vary depending on the different 
morphological fractions of the corn plant, age of the growth and season variability 
[15,22,25,26]. Study showed that corn stover leaf blade had a CP content of 9.95% and the 
lowest NDF and ADF contents (62.1% and 31.1%, respectively) while stem rind had the 
lowest CP content of 1.9% and highest ADF and ADL contents (47.7% and 8.3% 
respectively) whereas ear husk had higher NDF content (82.7%) and lower ADL (3.6%) 
compared to other corn stover fractions [25]. 
On the other hand, calves that were born in the dry season between June and August had 
lower mean birth weights because before calving, groups of pregnant cattle were grazed 
entirely on the natural pastures in the period between December and May. This is a rainfall 
period in which re-growth occurs to most of the natural vegetation including pasture species 
which is has also become lushly with low dry matter that cannot sustain feeding 
requirements for the pregnant cattle. Moreover regeneration of pastures species in the semi-
arid area is low due to low availability of phosphorous and nitrogen in the soil [27]. This 
makes pasture in semi-arid areas to have low productivity and nutritive value and tends to 
grow rapidly and quickly attain the highest quality which means livestock feeding remains 
high for a short period of wet season and low in the long dry season [28,29]. Furthermore, 
during the early stage of wet season between December and January termites become more 
active in the breakdown of the remaining organic matter and dried feed resources on the 
fields [30]. Additionally, fungi effects on the natural ecosystem and pastures were also 
reported also to reduce pasture biomass yield and quality [31] and therefore create further 
shortage of pastures for pregnant cattle. Inadequate availability of quality feed resources in 
the grazing areas between December and January is a major reason for low mean calf birth 
weight  during the June to August calving season [32–34]. Moreover, it contributes to 
livestock illness, mortality cases, low production output and animal productivity [32,35]. 
Furthermore, it affects food supply and incomes and consequently reduces food and 
nutrition security and human welfare [36]. 
Results of this study have also shown that calf crossbreeds, differed in birth weights, with 
higher birth weights in Mpwapwa crosses compared to Mpwapwa calves. Bos taurus breeds 
are mostly found in temperate countries and have high production potential but are poorly 
adapted to tropical harsh environment while Bos indicus breeds are widely found in tropics 
have low growth rates and production potential but are highly adapted to harsh environments 
[8]. Crossbreeding of indigenous cattle with exotic breeds has been used as a mojar strategy 
to improve milk production, growth rates and other production performances [37,38]. 
Therefore, crossbreeding of cattle by using superior breeding bulls with high genetic levels of 
Bos taurus and production potential has led to higher mean calf birth weight. This was 
reported in the Illinois crossing breeding project, when they observed an increase in calf birth 
weight by 4.3% after evaluation of breeding effect between Holstein and Guernsey cattle 
[39]. Similar results were revealed after evaluation of additive and heterosis effects on 
growth curves, total milk yield, calf weaning weight, predicted energy intake and cow 



 

 

efficiency of purebred and crossbred beef cows raised in the Southern Brazil [40]. Further  
similar findings were observed after assessment of breed additive and heterosis effects on 
carcass traits and characteristics of the meat from beef cows [41]. 
 

5. CONCLUSION 
 
This study has shown influence of mating season on the calf birth weights, with calves born 
during the rainy season having higher birth weights, due to a better plane of nutrition of their 
mothers. Due to climatic changes and shortage of enough and quality pastures and other 
feed resources for ruminants in the semi arid environment of Tanzania, highly adapted and 
quality pastures for ruminants should be established, harvested, conserved and utilized in 
parallel with maize stover and other crop residues for sustainable livestock feeding practices. 
This is very important for sustainable livestock production and productivity in the semi arid 
areas especially in the period of rainy season between December and May for the pregnant 
cattle before calving season of June – August to opt for high mean calves’ birth weight. 
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