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The Bactrian camel is well adapted for life in 
extremely arid conditions, including hot summers 
and cold winters (Wu et al, 2014). The forestomach of 
Bactrian camel includes three chambers: the rumen, 
reticulum and the abomasum (Ming et al, 2017).
Compared with other herbivores, the rumen of 
camels has a longer retention time (Lechnerdoll et 
al, 1995). Camelids also have a lower metabolic rate 
and a lower level of food intake than true ruminants 
(Dittmann et al, 2014). Camels forage for their food, 
which include scarce resources such as eat salt-
tolerant vegetation and poisonous plants, as well as 
dry, prickly and bitter plants (Samsudin et al, 2011; 
Bhatt et al, 2013).   

Previous findings have shown that like 
true ruminants, the degradation of plant cell wall 
carbohydrates in camels is entirely relient on the 
rumen microbiome (Samsudin et al, 2011). Microbial 
composition is similar in the forestomachs of cows in 
dromedary camels and is dominated by Bacteroidetes 
(55.5%), Firmicutes (22.7%) and Proteobacteria (9.2%) 
(Bhatt et al, 2013). Recent work has shown that the 
faecal microbiotas of Bactrian camel and cattle are 
different (Ming et al, 2017). This study also showed 
that the microbial community in Bactrian camels 
varied with habitat (Ming et al, 2017). Previous studies 
have investigated the bacterial ruminal microbiota in 
cattle (Noel et al, 2017), Hu sheep (Wang et al, 2015) 
and sheep (Kamke et al, 2016). Moreover, recent 
research has shown that mammalian dietary patterns 

can change dramatically with season and habitat 
(Óscar et al, 2012; Nakagawa, 1997; Amato et al, 
2015). However, only a few studies have examined 
the ruminal microbiota of Bactrian camels. To better 
understand the microbial community composition in 
the forestomach, as well as seasonal dietary patterns 
in Bactrian camels, we investigated the microbial 
community composition of the rumen, reticulum and 
abomasum of eight domestic Bactrian camels over 
time using 16S rRNA gene sequencing.

Materials and Methods

Animal and sample collection
Eight healthy adult Bactrian camels were 

obtained from the Inner Mongolia XilinGol League, 
China and euthanised. Three fresh samples 
(summer - Group A) were collected from the rumen, 
reticulum and abomasum at the Inner Mongolia 
XilinGol League in August 2016. Five fresh samples 
(winter - Group B) were collected at the Inner 
Mongolia XilinGol in League in December 2016. 
All animals were euthanised in the morning. All 
samples were immediately stored at -80°C. The 
experimental protocol was approved by the Inner 
Mongolia Agricultural University Animal Care and 
Use Committee.

DNA extraction, 16S rRNA gene PCR and sequencing
Total DNA was extracted using the MOBio 

UltraClean Soil Kit (MoBio Laboratories Inc., 
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ABSTRACT
The digestive systems of ruminant mammals harbour a complex gut microbiome composed of bacteria and 

archaea, as well as other microorganisms. These microbes influence the health of the animal and provide the host with 
nutrients. The digestive system of bactrian camels is unique because omasum is absent and it has three compartments. 
We utilised 16S rRNA gene sequencing to characterise the temporal variations in the forestomach microbiome of 
Bactrian camels (N=8). Different forestomach compartments had different communities and Firmicutes (34%-43%), 
Bacteroidetes (26%-30%) and Verrucomicrobia (7%-11%) were the most abundant taxonomic groups. Study also 
revealed that the forestomach microbiota may be subject to seasonal variations.
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