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Abstract
The Bos indicus zebu cattle Butana is the most commonly used indigenous dairy cattle breed in Sudan. In the last years, high-
yielding Holstein dairy cattle were introgressed into Butana cattle to improve their milk yield and simultaneously keep their 
good adaption to extreme environmental conditions. With the focus on the improvement of milk production, other problems 
arose such as an increased susceptibility to mastitis. Thus, genetic selection for mastitis resistance should be considered 
to maintain healthy and productive cows. In this study, we tested 10 single nucleotide polymorphisms (SNPs) which had 
been associated with somatic cell score (SCS) in Holstein cattle for association with SCS in 37 purebred Butana and 203 
Butana × Holstein crossbred cattle from Sudan. Animals were genotyped by competitive allele-specific PCR assays and asso-
ciation analysis was performed using a linear mixed model. All 10 SNPs were segregating in the crossbred Butana × Holstein 
populations, but only 8 SNPs in Sudanese purebred Butana cattle. The SNP on chromosome 13 was suggestively associated 
with SCS in the Butana × Holstein crossbred population (rs109441194, 13:79,365,467, PBF = 0.054) and the SNP on chro-
mosome 19 was significantly associated with SCS in both populations (rs41257403, 19:50,027,458, Butana: PBF = 0.003, 
Butana × Holstein: PBF = 6.2 ×  10−16). The minor allele of both SNPs showed an increase in SCS. Therefore, selection against 
the disadvantageous minor allele could be used for genetic improvement of mastitis resistance in the studied populations. 
However, investigations in a bigger population and across the whole genome are needed to identify additional genomic loci.
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Introduction

Livestock plays a significant role in the production of food 
and is of great socio-economic and cultural value in vari-
ous societies around the world. In Sudan, the Bos indicus 
zebu cattle Butana are well adapted to the hot climate, harsh 
environment with low feed availability, the lack of water, 
and tropical diseases and parasites. But most importantly, 

they have a higher milk yield than reported from most 
African breeds (Ageeb and Hillers 2021). Butana cattle 
have an average milk yield of 538.3 kg per lactation under 
field conditions (Musa et al. 2005; 2006), and 1,662.6 kg 
under improved feeding and management conditions in a 
research station (Musa et al. 2005; 2006). The age at first 
calving ranges from 1168 to 1588 days and the lactation 
length was reported from 190 to 268 days (Ageeb and Hill-
ers 2021; Musa et al. 2005; 2006). In order to improve 
milk production and reproduction traits, Butana cattle have 
been crossed with high-yielding Holstein dairy cattle. The 
resulting Butana × Holstein crossbred cattle are as robust as 
Butana cattle but have higher milk yield compared to pure-
bred Butana with the milk yield per lactation being on aver-
age 3988.2 kg (Elnazeir et al. 2019). The lactation length is 
on average 356 days, and the age at first calving 1040 days 
(Eshraga 2011). Thus, crossbred Butana × Holstein cattle are 
currently used as the main source of milk in urban regions, 
but they can also be found in rural areas.
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