
 

 

 

 

 
 
 
 
 
 
 
 
 
 
INRAE is France's new National Research Institute for Agriculture, Food and Environment, formed by 
the merger of INRA and IRSTEA on January 1, 2020. As the world's top institute for research on 
agriculture, food, and the environment, INRAE will help address these concerns. It will use research, 
innovation, and support for public policies as tools to guide the emergence of sustainable agricultural 
and food production systems. 
 
JOB ENVIRONMENT 
 

 Research unit 
 
UMR1213 Herbivores is a joint research unit associating Inrae and VetAgro Sup. It contributes to the design 
of sustainable farming systems for herbivores that seek to reconcile production efficiency, product quality and 
socio-economic viability with environmental protection and valuation, and animal welfare. UMR1213 
Herbivores assesses both on-farm practices and predominant and alternative systems of herbivore farming, 
and proposes innovative techniques with high environmental value. To achieve this aim, UMR1213 
Herbivores analyses and integrates the underlying biological mechanisms, and establishes laws for animal 
responses with approaches ranging from high-throughput techniques to modelling and decision support tools 
for various stakeholders (producers, consumers, citizens, and policy-makers).  

The Unit is divided into 5 research teams including DINAMIC team (Digestion, Nutrients, Feed and 
Microbiota) in which the post-doc position is located. DINAMIC team’s focus on the study of mechanisms 
underlying intake, rumen fermentation, digestion and metabolism allowing to monitor nutrition of ruminants 
considering several dimensions: efficiency of feed utilization, environmental services/disservices (including 
limitation of methane (CH4) and nitrogen (N) wastes), but also digestive comfort, and quality of products. 

 Context 
 
Ruminant production is of considerable economic and societal value. Ruminants can transform human-non-
edible feed (e.g. grass, forages rich in cellulose, by-products) into high-quality human-edible food (e.g. meat, 
milk). However, this conversion has a low efficiency, especially in ruminants fed high-forage diets, and is 
associated with N pollution and greenhouse gas emissions (GHG). Given the growing human population, the 
scarcity of natural resources and the need to preserve our environment, improving the conversion of feed 
resources into animal products (i.e. animal feed efficiency) is becoming a major challenge for ruminant 
productions (Makkar and Beever, 2013).  

Coordination, harmonization and access to European research infrastructures (RIs) are essential to support 
research and innovation for cattle, and to contribute to a sustainable, smart and competitive cattle sector in 
Europe. The Smartcow EU-H2020 project (an integrated infrastructure for increased research capability and 
innovation in the European cattle sector; Coordinator: R. Baumont [2018-2022]) will network the major cattle 
RIs in Europe, provide an easy access to them for the academic and private research community and develop 
research activities to improve experimental methods to study cattle nutrition and behavior. In particular, the 

Post-doctoral position at INRAE Clermont-Ferrand / Theix 

Refining methods for nutrient use efficiency 

measurement in cattle 

https://umrh-bioinfo.clermont.inrae.fr/Intranet/web/UMRH/en
file:///C:/Users/rbaumont/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/AppData/Local/Microsoft/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/SFPHXBWT/Inrae
http://www.vetagro-sup.fr/
https://www.smartcow.eu/


 

 

SmartCow project aims to evaluate and standardize nutrient use efficiency and emission measurement 
techniques across SmartCow RIs. Where appropriate, measurement error will be addressed to increase 
precision and accuracy and reduce the number of animals and animals interventions required (in line with 
the 3R – refine, reduce, replace – principles). 
 
Gold standard methods to measure determinants of animal feed efficiency, such as the confinement in stalls 
for total collection of faeces and urine or in respiration chambers for CH4 emissions, are most of the time 
intrusive, expensive and time-consuming and only applicable on small number of animals. Recent advances 
(Dehareng et al., 2012; Cantalapiedra-Hijar et al., 2015; Decruyenaere et al., 2015) allow to progress through 
proxies that are easier to implement, less invasive for animals and less costly. Although proxies can be 
measured frequently to reduce random noise, they might be less accurate than the gold standard methods, 
and their applicability at a large scale particularly for individual phenotyping, remains to be evaluated. Refining 
gold standard methods remains thus a valuable objective for research infrastructures. 
 

 Objectives and work program of the post-doctoral fellow 
 
Within the SmartCow project the aim of the WP5 (Work-package leader: C. Reynolds University of Reading, 
UK) is to focus on the way to refine gold standard methods to measure total-tract diet digestibility, N balance, 
CH4 emissions and animal overall feed efficiency both in dairy and beef cattle. This work will contribute to 
provide less invasive approaches for the participating infrastructures and future EU projects. Concerning the 
measurement of diet digestion and N balance, we aim to determine the extent to which differences in 
collection methods, sample handling, number of sampling days, etc. introduces variations and bias in 
measurement (Martin, 1966; Spanghero and Kowalski, 1997).  
 
At INRAE center of Theix, the role of the post-doctoral fellow will be to assess how different methodological 
factors impact the repeatability of total tract digestibility and nitrogen balance measurements in fattening beef 
cattle. He/she will i) design an conduct an in vivo experiment on 16 fattening beef cattle receiving two diets 
constrasted in metabolisable protein level; ii) contribute to laboratory analysis; iii) perform statistical analysis, 
interpret and publish the results; iv) contribute to the writing of guidelines for refined procedures. This study 
will also provide data and samples to the study of proxies ongoing in another WP of SmartCow. The post-
doctoral fellow will have to interact with EU-partners participating to the project and conducting similar 
experiments in dairy cattle. He/she will participate to workshops and annual meetings of the project. 

 
REQUIRED QUALIFICATIONS 
 
Candidate skills: PhD in animal nutrition, experience in animal experimentation, statistical analysis, 
English (read, written, spoken), communication and exchange qualities. 
 

 Reception conditions  

 
 Research unit : UMR Herbivores 1213 

 Location : INRAE Clermont-Ferrand / Theix 

 Type of  contract: Fixed-term contract (CDD) 

 Duration: 16 or 17 months 

 Starting date: September or October 2020 

 Salary: 2 372 to 2 938 euros/month (gross 
salary) according to experience 

 
 
 Deadline for application : 30/05/2020 
 

  How to apply 
 

 Send a motivation letter and a CV to :  
 
Pierre NOZIERE 
pierre.noziere@inrae.fr 
 
René BAUMONT 
rene.baumont@inrae.fr 
 
 Phone number  
+ 33 (0) 670 14 05 07 (R. Baumont) 

+ 33 (0) 635 59 52 43 (P. Nozière) 

 


