
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

ABSTRACTS BOOK 

 

Steps to Sustainable Livestock     
International Conference 2016 

  Bristol, UK. 12-15 January 2016 

 
 



  

1 
 



Acknowledgements and introduction  

The Organising Committee welcomes you to the first International Conference on Steps to 
Sustainable Livestock. We hope you have a stimulating and enjoyable conference. 

Organising Committee 

Professor Mark Eisler 

Professor Michael Lee 

Dr Becky Whay 

Dr John Tarlton 

Dr Christine Whiting 

Professor Rich Pancost 

Dr Susie Jim 

Dr Jenni Dungait 

Miss Emma Gale (Conference Co-ordinator) 

 
Sponsors 
We would like to thank the following organisations for their sponsorship 

 

  

 
 

 
 

 

  

2 
 



 

Contents 
Oral Presentations .............................................................................................................................................6 

Theme 1: Consumption of Human Food by Livestock ................................................................................6 

Changing livestock landscape and implications of food-not feed strategy for food security and climate 
change.  Harinder P.S. Makkar .................................................................................................................6 

Grazing towards Sustainability. Michael RF Lee .....................................................................................7 

ID: 57  Do we need to include protein quality changes in the debate about feed vs. food competition in 
dairy production? ......................................................................................................................................8 

ID: 153 Reducing the land use of EU pork production: where there’s swill, there’s a way.....................9 

Theme 2: Feeding animals optimally .........................................................................................................10 

Optimizing Ruminant Conversion of Feed to Human Food.  Glen A. Broderick ..................................10 

Feeding animals optimally – rangeland grazing systems. Michael J. D’Occhio ....................................11 

ID: 94 The effect of grazing multispecies swards on ewe and lamb performance .................................12 

ID: 64  Sheep production fed on maize stover (Zea mays) based diet supplemented with varying levels 
and types of cassava leaves (Cassava esculenta L) in East Java, Indonesia ..........................................12 

ID: 95 Effect of cultivar and agronomic management on water soluble carbohydrates and crude protein 
content of Lolium perenne during summer and autumn in Southern Chile ............................................13 

ID: 46 Efficiency measures for livestock production .............................................................................14 

ID: 20 Yields and protein efficiency of dairy cows at restricted concentrate feeding ............................15 

Theme 3: Nutrition and health ....................................................................................................................16 

Animal-derived foods for improving diets across the life stages: do they have a future?  Ian Givens ..16 

The costs of a healthy diet, can we afford higher food costs? Patricia Lucas ........................................17 

ID: 38 A study of effects of adding extruded Flax seed on saturated and unsaturated fatty acids in 
Holstein Dairy Cows. .............................................................................................................................18 

ID: 90 Salers cows are more efficient than Charolais cows to face changing nutritional environments19 

ID: 86 Review of shrubs and trees in intensive ruminant systems in temperate areas ...........................20 

ID: 48 Modelling the vulnerability of livestock production to population growth and climate change .21 

ID: 14 Forage quality and methane production of the grazing portion of grass produced under elevated 
[CO2] ......................................................................................................................................................22 

ID: 97 Effect of replacing palm fat with high-linoleic cold-pressed rapeseed or sunflower cakes on 
fatty acid biohydrogenation in an artificial rumen (Rusitec). .................................................................22 

Theme 4: Animal health and welfare .........................................................................................................24 

The contributions of animal health and welfare to sustainable global livestock systems. Brian Perry ..24 

Animal welfare and sustainable livestock production: Concepts that go hand-in-glove or un-
reconcilable aspirations?  Helen Rebecca Whay ....................................................................................25 

ID: 53 Genetic parameters involving subjective Famacha© scores and faecal worm egg counts on two 
farms in the Mediterranean region of South Africa ................................................................................26 

ID: 87 Sheep welfare in winter pasturing: first results in French temperate conditions.........................27 

ID: 89 The virtuous circle of ruminants: can adaptation to climate change help mitigation? ................28 

3 
 



ID: 114 Suspected Resistance to Albendazole in Fasciola gigantica Naturally Infecting Cattle in 
Tanzania. ................................................................................................................................................28 

ID: 151 Bacterial and superbug prevalence lower in sustainable ground beef compared to 
conventionally produced beef at retail....................................................................................................29 

Theme 5: Husbandry systems appropriate for local environment, culture and economy...........................30 

Livestock Farming and Contemporary Society: Towards a new mutuality. Michael Winter ................30 

Developing precision farming models for sustainable dairy production. Deepa Ananth .......................31 

ID: 54 Silvopastoral systems for sustainable animal production and the role of animal welfare ...........32 

ID: 105 The reproductive success of dairy cows in low-input grass-based production systems relies on 
their ability to safeguard body reserves after calving .............................................................................33 

ID: 72 Sustainability of small-scale dairy systems in Mexico ...............................................................34 

ID: 143 A sustainable intensification model in Uruguayan livestock production: state policies, local 
research and innovation ..........................................................................................................................35 

ID: 28 Productivity and technical efficiency of suckler beef production systems: trends for the period 
1990 to 2012 ...........................................................................................................................................35 

Theme 6: Animal species & genotypes suited to their environment ..........................................................36 

Elegant genetic strategies are critical for livestock sustainability. Graeme Martin ................................36 

Genomic Selection and Sustainable Cattle Production: Are the Incentives Aligned?  Ellen Goddard ..37 

ID: 82 Milk production of indigenous and crossbred dairy cattle in Senegal ........................................38 

ID: 29 Postpartum blood metabolite concentrations in grazing Sanga and Friesian- Sanga cows .........39 

ID: 33  Expression profiling, characterisation and evaluation of Heat Shock Protein 70 (HSP 70) gene 
in Vechur, Kasargode (Bos indicus) and crossbred (Bos indicus×Bos taurus) cattle: evidence of 
‘thermometer gene’ in Vechur cattle to combat heat stress. ...................................................................40 

ID: 106 Application of advanced reproductive techniques for production of ecologically sustainable 
farm animal of 21st century .....................................................................................................................41 

Selected Oral Presentations ........................................................................................................................42 

ID: 120 Meeting demand and reducing greenhouse gas emissions by sustainable intensification in 
agriculture ...............................................................................................................................................42 

ID: 110 Conceptual model for knowledge transfer among Women Self-help groups- A case study .....43 

ID: 149 Integrated approaches to enhance crop-livestock productivity and natural resource 
management in Ethiopia .........................................................................................................................44 

Theme 7: Minimising environmental footprint ..........................................................................................45 

Minimizing the environmental footprint of livestock production: which measure to use? Imke de Boer
 ................................................................................................................................................................45 

Management Practices for Minimizing the Environmental Footprint of Beef Cattle Grazing Systems. 
Chuck Rice .............................................................................................................................................46 

ID: 73 Towards a sustainable dual-purpose cattle value chain in Nicaragua .........................................47 

ID: 77 Evaluating the sustainability of dairy intensification pathways ..................................................48 

ID: 75 Managing greenhouse gas intensity and resource use for beef cattle in Australia ......................49 

ID: 55 Soil carbon sequestration and the sustainability of livestock production systems: lessons from a 
long-term grassland experiment .............................................................................................................50 

4 
 



ID: 66 Developing tools to quantify sustainability of intensive and extensive ruminant farming systems 
in Sub-Saharan East Africa ....................................................................................................................50 

ID: 58 Phosphorus Management for Sustainable Dairy Production .......................................................51 

ID: 79 Current status and future prospects of Silent Valley (Thiruvazhamkunnu) Farm Platform ........52 

Theme 8: Knowledge transfer ....................................................................................................................53 

Sustainable Livestock Systems: whose knowledge trumps? Claire Heffernan ......................................53 

POSTER ABSTRACTS .................................................................................................................................54 

Theme 1: Consumption of Human Food by Livestock ..............................................................................54 

Theme 2: Feeding animals optimally .........................................................................................................54 

Theme 3: Nutrition and health ....................................................................................................................60 

Theme 4: Animal health and welfare .........................................................................................................63 

Theme 5: Husbandry systems appropriate for local environment, culture and economy...........................77 

Theme 6: Animal species & genotypes suited to their environment ..........................................................93 

Theme 7: Minimising environmental footprint ........................................................................................102 

Theme 8: Knowledge transfer ..................................................................................................................112 

Author index .........................................................................................................................................115 

Abstract index ......................................................................................... Error! Bookmark not defined. 

 

  

5 
 



Oral Presentations 
 

Theme 1: Consumption of Human Food by Livestock  
Changing livestock landscape and implications of food-not feed strategy for food security 
and climate change.  Harinder P.S. Makkar 
Harinder P.S. Makkar 
Food and Agriculture Organization of the United Nations, Animal Production and Health Division, Rome, 
Italy 
 
By 2050 the world population is expected to be 9.6 billion, which will require 60–70% more meat and milk 
than consumed today. Most of this increase will be from developing countries, which already face many food 
security challenges. Additional feed required for the projected increased demand of animal products, if met 
through food grains will further exacerbate the situation in these countries. Trade-offs exist between the 
greenhouse gas emission intensity and a food security dimension expressed as ratio of human-edible protein 
output to human-edible protein input amongst different animal species based livestock systems. The paper 
develops a thesis that taking multi-dimension and holistic view of efficiency that encompasses, in addition to 
the above mentioned two efficiency units, other efficiency units such as arable land use, biodiversity loss, 
water use, disruption of global-N cycle and socio-economic factors such as number of families lifted out of 
poverty, number of jobs created, number of children going to school per unit of animal product produced, 
strengthen case for the application of food-not feed strategy in livestock production systems. Feed is the 
foundation of livestock production because it impacts most sectors and services of a livestock operation. It is 
argued that the efficient utilization of non-food feed resources and application of appropriate feeding 
strategies are vital for strengthening the three conventional pillars of sustainability (environment, social and 
economic). Towards this end, the paper presents a series of promising innovations and practices in feed 
production and feeding including balanced and phased feeding; increase in the quality and level of use of 
forages in diets; both grain yield and crop residue quality directed breeding and promotion of dual purpose 
crops; harvesting forages when nutrient availability per unit of land is maximum; targeted mineral feeding; 
reduction in feed losses; use of crop residue based densified feed blocks; better recycling of food wastes and 
human-inedible food components to feed; application of new business models for production and use of urea-
ammoniated straws, urea-molasses blocks, forage and silage production in smallholder farm settings; efficient 
utilization of perennial crops and grasslands; and use of underutilized locally-available feed crops linked with 
strengthening of seed development and distribution infrastructure. The ‘future non-grain feeds’ such as insect 
meal, non-toxic Jatropha kernel meal, Camelina meal, Moringa and Mulberry leaf meals, single cell protein, 
seaweeds, algae, protein isolates from leguminous fodder and unconventional oilseeds are expected to further 
contribute to sustainable livestock production. The rationalisation of consumption of animal products that 
aims at its convergence to a level that sustains healthy life would also further the sustainability of livestock 
production. The priority should be to strengthen R&D work on low input ruminant systems in developing 
world. A large number of livestock with high potential for improvement exist in such systems and their 
improvement can have high global impact, both on food security and climate change. 
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Grazing towards Sustainability. Michael RF Lee 
Michael RF Lee1,2 and Neil Darwent3 

 

1 Rothamsted Research, North Wyke, Okehampton, Devon, EX20 2SB 
2 University of Bristol, School of Veterinary Science, Langford, Somerset, BS40 5DU 
3 Free Range Dairy, Trudoxhill, Frome, Somerset, BA11 5DQ 
 
We are at a crucial time for livestock agriculture when the response to international imperatives for both 
maximizing production and minimizing pollution on a global scale has led to a renewed focus on sustainable 
intensification as a means of balancing the opportunities and risks for grazing systems. However, farming 
systems vary widely in their inputs and outputs, environmental consequences and product quality, and need 
to be understood in the specific context where they will be used. Sustainable Intensification of ruminant 
livestock may be based on either pastoral grazing systems or feedlot and housed systems utilising cereal and 
forage based diets. However, both approaches have associated risks such as water and air pollution, carbon 
emissions, soil degradation and erosion, reduced fertility and production efficiency, animal welfare and 
product quality issues. Sustainability of any farming system needs to meet three needs of: i) society – 
providing a valuable healthy product which consumers want to purchase; ii) economy – providing the healthy 
food within a profitable business; iii) environment – ensuring the farming practices minimise emissions and 
maintain other ecosystem services. Grazing systems can provide all these needs. Animal products from 
grazing have been shown to provide a better balance of beneficial nutrients such as vitamins and fatty acid 
(Omega-3:Omega-6 ratio) than cereal fed animals and also an extended shelf life due to greater vitamin E 
levels (antioxidant). Selection of forages can also help reduce emissions from pasture e.g. high fructan grasses 
can reduce methane emissions and improve nitrogen use efficiency. Soil health and biodiversity under grazing 
is also improved as shown by the level of soil organic carbon and invertebrate biomass. Economically the 
lower levels of energy intake within grazing systems compared to cereal based diets will mean lower growth 
rates and milk yields. However, systems can be developed which balance other attributes to deliver 
comparable economic returns even with lower yields/growth rates. In dairy systems lower costs associated 
with feed, animal replacements and value of the non-replacement off-spring for the beef market can offset 
lower milk yield. Grazing can provide solutions for sustainable livestock production in rain fed temperate 
systems which provide the social, environmental and economic needs. 
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ID: 57  Do we need to include protein quality changes in the debate about feed vs. food 
competition in dairy production? 

 
Paul Ertl1, Wilhelm Knaus1, and Werner Zollitsch1 
1 Department of Sustainable Agricultural Systems, Division of Livestock Sciences, BOKU–University of 
Natural Resources and Life Sciences, Vienna, Austria 

Background: The aim of this study was to quantify the changes in protein quality through the transformation 
of potential human-edible plant protein in feeds to animal protein via dairy cows on 30 Austrian dairy farms. 

Methods: Protein digestibility corrected amino acid scores (PDCAAS) and digestible indispensable amino 
acid scores (DIAAS), two current methods established by the FAO were used to assess protein quality. Amino 
acid composition and protein digestibility values were obtained from available literature. Scores were 
calculated separately for each individual human-edible input (feedstuffs) and output (milk and beef), as well 
as for mixed diets including all human-edible plant protein inputs or all animal protein outputs at the farm 
gate level. 

Results: The average protein scores of the animal protein outputs were 1.64 (PDCAAS) and 1.86 (DIAAS) 
times higher than those of potential human-edible plant protein inputs. On average, PDCAAS for plant protein 
inputs (70%) were 8.9% points higher than DIAAS (61.1%), whereas for the animal proteins, these 
differences were only 1.3% points. Comparing mixed diets including all inputs and all outputs on a farm gate 
level, scores for animal protein outputs were 1.63 (PDCAAS) and 1.83 (DIAAS) times higher than scores for 
human-edible plant protein inputs. 

Conclusions: The high differences we found for dairy production between protein quality in the animal 
product and in the human-edible feed strongly suggest that these differences need to be considered explicitly 
in the feed vs. food debate to comprehensively understand the contribution of dairy cows to human food 
supply. 
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ID: 153 Reducing the land use of EU pork production: where there’s swill, there’s a way 
Erasmus zu Ermgassen1, Ben Phalan1, Rhys Green1,2, and Andrew Balmford1.  
1Conservation Science Group, Department of Zoology, University of Cambridge, 2Centre for Conservation 
Science, Royal Society for the Protection of Birds, UK 
 
Re-legalising the use of food waste as pig feed in the EU could spare 1.8 million hecatres of global 
agricultural land, improve profitability for many farmers, and produce pork of high quality. 
 
While the use of most food waste in animal feed is illegal in the EU, it is promoted in other parts of the 
world as a low-cost, low-environmental impact feed. In Japan and South Korea, the use of food waste is 
tightly regulated, food waste is heat-treated to render it safe, and they respectively recycle 35.9% and 
42.5% of their food waste as animal feed.  
 
We analysed the land use savings that would be possible if the EU were to introduce food waste processing 
regulations similar to those found in Japan and South Korea. We also consider the potential barriers to the 
re-legalisation of swill, and make the case that: 
a) the regulated use of swill could reduce the risk of disease outbreaks, by providing a legal path for the safe 
use of food wastes as pig feed; in contrast the current blanket ban is frequently broken, with 24% of UK 
smallholders feeding uncooked food waste to their pigs. 
b) swill could improve the profitability of many farms without compromising meat quality. It typically 
costs only 40-60% the price of conventional feed, and reviewing 15 studies we find that pork from pigs fed 
diets containing food wastes is indistinguishable from pork from pigs reared on conventional diets. 
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Theme 2: Feeding animals optimally 
Optimizing Ruminant Conversion of Feed to Human Food.  Glen A. Broderick 
Glen A. Broderick 
U.S. Dairy Forage Research Center, University of Wisconsin and Broderick Nutrition & Research, LLC, 
Madison, Wisconsin 53705 USA 

Ruminant livestock have the ability to produce high quality human food from feedstuffs of little or no value 
for human food. Moreover, microbial protein synthesis in the fore-stomachs meets much of the animal’s 
amino acid requirement. Supplementing starchy feed stimulates microbial protein formation, reducing urinary 
excretion of environmentally labile urea nitrogen. Substantial responses in grazing dairy cattle to small grain 
supplements make this strategy highly effective. Additionally, feeding proteins resistant to rumen microbial 
degradation elevates metabolizable protein supply, further increasing performance. These are successful 
strategies because increasing productivity per animal dilutes out the nutritional and environmental costs of 
maintenance. However, the need to capture economies of scale has favored larger livestock enterprises in 
developed nations; the diminishing returns occurring with increasing supplementation are widely ignored on 
these enterprises. Recent research indicates there is widespread over-feeding of protein to dairy cattle; milk 
and component yields can be maintained, and often increased, with reduced protein intake. Evidence of this 
type has increased precision feeding: combining feed analysis with nutritional models to more accurately 
meet animal requirements. Smallholder ruminant enterprises, which are concentrated in tropical and semi-
tropical regions of developing countries, are subject to very different economic pressures. High costs often 
prevent grain supplementation, while high temperatures and disease incidence limit productivity per animal. 
Research should focus on utilizing locally available feeds rather than adopting strategies directly from 
developed nations. Most milk is not consumed as fluid milk; thus, nutritional strategies should maximize 
component yield rather than milk volume. Elevating components rather than volume would reduce lactose 
secretion and the metabolic load its synthesis imposes. Moving away from Holsteins toward smaller breeds 
such as Jerseys or locally adapted breeds (e.g., Vechur) would also reduce lactose production, but must be 
accompanied by consideration of metabolic, environmental and economic efficiencies. Forages containing 
condensed tannins or polyphenol oxidases have reduced rumen protein degradation; ruminants capture this 
protein more efficiently for meat and milk. Although these forages generally have low yields and persistence, 
genetic modification would allow insertion of these traits into widely cultivated forages. 

Ruminants will retain their niches because of their ability to produce valuable human food on low value 
feedstuffs. Emerging strategies will allow improved productive efficiency of ruminants in both developing 
and developed countries. 
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Feeding animals optimally – rangeland grazing systems. Michael J. D’Occhio 
Michael J. D’Occhio and Luciano A. Gonzalez 
Centre for Carbon Water and Food, Faculty of Agriculture and Environment, University of Sydney, 
Sydney, New South Wales, Australia 

Grazing livestock occupy around 25-30% of the world’s land surface with some estimates at 40%. By sheer 
number and distribution grazing livestock make a large demand on global resources and they impact the 
environment. The latter includes land condition and contribution to greenhouse gasses. The world is 
witnessing an unprecedented increase in demand for animal protein. This is being driven by dietary changes 
in developing economies and the integration of livestock into traditional cropping systems, particularly in 
Sub-Saharan Africa referred to as sustainable intensification. The African continent has some capacity to 
increase livestock production by expanding land for grazing, but for other parts of the world increased 
rangeland cattle and sheep production will need to largely occur within existing boundaries. Cattle and sheep 
are being identified genetically for improved feed conversion efficiency and reduced methane production. 
The quality of the diet impacts strongly on feed conversion and methane in ruminants and advances in animal 
genetics will need to be supported by transformations in grazing systems. This will include greater use of 
plants high in nutritive value and more intensive monitoring and management of livestock in rangeland 
systems. Automated and remote monitoring of both animals and the environment will have an important role 
in the optimization of future rangeland grazing systems. It is already possible to remotely record live weight 
using walk-over-weighing technology that transmits information in real-time through different 
communication networks. Technology under development will provide information remotely on body 
condition and health and welfare. Distributed sensors can provide real-time information on pasture and soil 
condition. Drones are also able to capture and transmit information on pastures and they can be used to map 
livestock for information on landscape utilization. Automated monitoring systems will link to cloud storage 
platforms making it possible to assess and manage livestock and the environment in real-time for global farm 
networks. Integration of new technologies will enable animals and landscapes to be managed in ways that 
achieve optimal utilization of feed resources for efficient growth and production in rangeland grazing 
systems. This will help meet demand for animal protein whilst maintaining healthy and resilient 
environments. 
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ID: 94 The effect of grazing multispecies swards on ewe and lamb performance 
C. Grace, M.B. Lynch, F.P. Campion, R. Fritch, H. Sheridan, T.M. Boland1 

1UCD School of Agriculture and Food Science, Lyons Research Farm, Newcastle, Co. Dublin. 

Target live weight gains for twin lambs suckling pre-weaning are 295 g/day from grazed grass (Teagasc, 
2012). Grazing multispecies swards (MSS) has been shown to increase liveweight of both ewes and lambs at 
weaning (Corner-Thomas et al., 2014) and MSS have potential for increased biomass production at lower 
inputs of nitrogen (N) (Nyfeler et al., 2009). The objective of this study was to investigate the impact of MSS 
on animal performance to weaning at 14 weeks post-partum. 
Four farmlets with the following sward types were investigated; PRG receiving 163 kg N per hectare per year 
(N/ha/y) (PRG); PRG and white clover mix at 90 kg N/ha/y (PWC); six species mix (two grasses, two 
legumes, two herbs) at 90 kg N/ha/y (6S) and a nine species mix (three grasses, three legumes, three herbs) 
at 90 kg N/ha/y (9S). Each farmlet was stocked with 30 twin-rearing ewes at a stocking rate of 12.5 ewes/ha 
from week 4-14 of lactation under rotational grazing management. Ewes and lambs were weighed fortnightly 
and ewe body condition score (BCS) was recorded as described by Russel (1969). Data was analysed using 
Proc Mixed SAS 9.4. 

Ewes grazing the MSS (6S and 9S) had heavier live weights at weaning compared to those grazing the PWC 
(P<0.05). However, these differences were not evident in BCS (P>0.05). Lambs grazing 6S had higher 
average daily gains (ADG) (P<0.01) to weaning than lambs grazing PRG (Table 1) and lambs grazing PWC, 
6S and 9S had higher weaning weights compared to the lambs grazing PRG (P<0.01). 

In conclusion, the 6S mix supported higher lamb ADG to weaning and subsequently higher lamb weaning 
weights than PRG only swards. 

Corner-Thomas R. A. et al, (2014). Animal Production Science 54, 1741–1746. Keady T. et al., (2012) 
Technical update. Nyfeler, D., et al. (2009). Journal of Applied Ecology 46(3): 683-691.Russel, A.J.F. et al., 
(1969).Journal of Agricultural Science 72(03): 451-454. 

‘Smartgrass’ is funded by the Department of Agriculture, Food and the Marine: RSF 11/S/147 

ID: 64  Sheep production fed on maize stover (Zea mays) based diet supplemented with 
varying levels and types of cassava leaves (Cassava esculenta L) in East Java, Indonesia 

Kusmartono,K,  Chuzaemi S, and Hartutik1 
1Faculty of Animal Husbandry, Brawijaya University, Jl. Veteran Malang 65145 East Java, Indonesia. 

This study aimed to evaluate effect of applying different strategy of cassava leaves supplementation  on fat-
tailed sheep production fed on maize stover based diet. 35 fat-tailed sheep aging of 6-12 months old and 
weighing of 11-17 kg were used and they were subjected to the following treatments T1:maize stover ad lib + 
ground cassava chips (0.5 g) + urea (1% of DM intake), T2: maize stover ad lib + ground cassava chips (0.5 
g) + cassava leaves silage (1.0 g CP/kg BW), T3: maize stover ad lib + ground cassava chips (0.5 g) + cassava 
leaves silage (1.5 g CP/kg BW), T4: maize stover ad lib + ground cassava chips (0.5 g) + cassava leaves 
silage (2.0 g CP/kg BW), T5: maize stover ad lib + ground cassava chips (0.5 g) + dried cassava leaves (1.0 
g CP/kg BW), T6: maize stover ad lib + ground cassava chips (0.5 g) + dried cassava leaves (1.5 g CP/kg 
BW), and T7: maize stover ad lib + ground cassava chips (0.5 g) + dried cassava leaves (2.0 g CP/kg BW). 
A Randomized Block Design was used  and variables measured were feed intake, intake behavior, 
digestibility, ammonia, VFA and blood urea concentrations , nitrogen retention, number of eggs count and 
body weight gain. The results showed that supplementing cassava leaves had no significant effect (P>0.05) 
on DM, OM intakes, DM and OM digestibilities, but significantly affected (P<0.01) feeding behavior, CP 
intake and digestibility, N-retention and body weight gain. Supplementation of cassava leaves silage and 
dried cassava leaves at the level of 2.0 g CP / kg BW reduced the number of egg counts by 47.7 and 44.2% 
respectively. It can be concluded that supplementation of dried cassava leaves on the level of 2.0 g CP/kg 
BW (T7) achieved highest body weight gain (81.21 g/d). 
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ID: 95 Effect of cultivar and agronomic management on water soluble carbohydrates and 
crude protein content of Lolium perenne during summer and autumn in Southern Chile 
M. Jordana Rivero1, Oscar Balocchi2, Pablo Loaiza3, Agustín Siebald2 
1Escuea de Agronomía and NIPA, Universidad Católica de Temuco, Chile.  
2Istituto de Producción Animal, Universidad Austral de Chile, Chile, 3Dairy trade, Chile. 
 
Background In autumn, water soluble carbohydrates (WSC) content of Lolium perenne (LP) is low and 
crude protein (CP) is high, leading to low N utilization in the rumen and increasing the proportion of N intake 
lost in urine. WSC and CP contents can be managed by N fertilization rate and grazing frequency. Also, some 
cultivars were created for improving WSC production. The aim of this study was to evaluate WSC and CP 
content of LP cultivars (cv) under two agronomic managements, during summer and autumn in Southern 
Chile. 

Methods Treatments consisted of the factorial combination of five LP cultivars (control cv, improved diploid 
cv, tetraploid cv, diploid cv bred for improving WSC [New Zealand, HS-NZ], and tetraploid cv bred for 
improving WSC [Denmark, HS-EU]), and two managements (cut at the stage of three leaves per tiller and 
83.3 kg N/ha per year [favorable] vs. cut at the stage of two leaves per tiller and 250 kg N/ha per year 
[unfavorable]). Treatments were randomly repeated in three blocks of plots, fertilized every month, and 
sampled each time plots reached their target leaf stage. Forage samples cut at 4 cm above soil level were 
frozen at field using liquid N, freeze dried and ground for evaluations by NIRS. 

Results Cultivars did not show any effect on WSC or CP (Table), possibly reflecting a gene x environment 
interaction. On the other hand, favorable agronomic management was consistently effective in increasing 
WSC and reducing CP, in all sampling periods (Table). 

Conclusions In Autumn, reducing N fertilization rate and defoliating at the stage of three leaves can increase 
WSC and reduce CP content of L. perenne. However, cultivars show no effect on those variables in Southern 
Chile. 

Funded by Chilean National Commission for Scientific and Technological Research (FONDECYT 
#3140216). 
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ID: 46 Efficiency measures for livestock production 
John Webster1 

1University of Bristol, UK. 

It would appear self-evident that it is more efficient to eat vegetables than animals and that intensive pig and 
poultry meat production is more efficient than beef production at pasture. Moreover pig and poultry 
production appear to have achieved the most genetic “improvement”. However, this is not the whole 
story.  This paper will examine in more depth factors that determine feed efficiency in the food animals. 

Energy requirements for maintenance and growth: The rate of genetic improvement in growth rate of 
pigs and poultry relative to ruminants has been possible because of their greater prolificacy. When one broiler 
breeder produces 120 times her weight in carcass yield p.a., 96% of feed is consumed by the slaughter 
generation. In a sheep enterprise, 70% of feed energy is consumed by the breeding generation.  Feed 
conversion efficiency during growth decreases progressively from birth to maturity.  Increased efficiency in 
pig and poultry production has involved selection for increased mature size and slaughter when less mature. 
This has created much larger breeding females. The increase in feed costs is small but the welfare costs are 
considerable. A similar selection policy for beef and sheep would decrease efficiency. Here, the best policy 
is one of divergent selection for crossbreeding: meat from small hardy dams and large lean sires. 

Competitive and complementary energy use:  Feed conversion efficiency by livestock is expressed below 
as overall (output: total feed energy) and competitive (output: food energy directly available to humans). 

 

Feed energy conversion Eggs Pork Milk Beef 

Food: total feed 0.33 0.19 0.42 0.08 

Food: competitive feed 0.35 0.24 1.39 0.24 

     

Milk production has the greatest overall efficiency, significantly greater than egg production; the hen being 
limited to one egg/day, whereas, to her cost, the lactation performance of the cow continues to 
increase.  Expressed in terms of competitive energy, the dairy cow can produce 40% more human food 
energy than she consumes. These figures illustrate the risks of basing conclusions on limited or selected 
evidence as to whether particular animal production systems are ‘better’ or ‘worse’. 
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ID: 20 Yields and protein efficiency of dairy cows at restricted concentrate feeding 
  
F. Leiber1, J.K. Probst1, A. Spengler Neff1 

1FiBL, Research Institute of Organic Agriculture, Department of Animal Sciences, 5070 Frick, Switzerland.  

To investigate the nutrient efficiency of a dairy system, which considerably reduces soybean-based 
concentrate inputs into milk production, an on-farm feeding trial focused on the effect of concentrate 
restrictions on milk yield and protein efficiency in a dairy cow herd. 

Methods: Twenty-three lactating cows (Swiss Fleckvieh) on an organic dairy farm in Berne, Switzerland 
were fed ad libitum with a total mixed ration (TMR) containing dry matter (DM) proportions of 0.32 grass 
silage, 0.30 maize silage, 0.21 hay, 0.09 alfalfa meal, 0.05 potatoes, and 0.03 soybean cake. Additionally the 
cows received on average 1.4 kg/d concentrate containing 24% crude protein (CP) and 1 kg/d concentrate 
containing 38% CP. Cows were kept in a stanchion barn which allowed individual feeding and weighing of 
the roughage intake. They were distributed to two groups (Conc+ [n=12]: fed 2.4 kg/d concentrates; Conc- 
[n=11]: fed zero concentrates), balanced according to milk yield, milk protein content, and lactation stage. 
The experiment lasted for six weeks. In weeks 4-6, cows additionally received hay. In weeks 3 and 6 feed 
intake was individually measured during four days; feed and individual faeces samples were analysed for 
nutrient concentrations and individual milk samples were analysed twice a week. Apparent CP digestibility 
was estimated based on lignin concentrations in feed and faeces. 

Results: Group Conc- compensated the omitted concentrates in terms of DM by a higher TMR and hay intake. 
Intake of CP was reduced in Conc-, although not significantly. Milk yield was reduced (not significantly) and 
milk protein concentrations were similar in both groups. Apparent CP digestibility was lower in Conc-, but 
protein efficiency ratios were identical in both groups. Milk urea was lower in Conc- compared to Conc+. 

Conclusion: The results show a capacity of the cows to substantially increase roughage intake and indicate a 
potential to increase the utilisation efficiency of roughage CP in dairy cows with moderate milk yield levels 
if concentrates are restricted. 
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Theme 3: Nutrition and health 
Animal-derived foods for improving diets across the life stages: do they have a future?  Ian 
Givens 
Ian Givens  
University of Reading, UK 

Public health nutrition is facing many major challenges and three of these will shape food-related policy for 
decades to come. These are: the rapidly increasing burden of obesity, the increasing age of populations and 
the challenge of increasing world food production by some 50 % by 2030 to meet the increasing demands 
whilst minimising the effect on the environment. Animal-derived foods in particular have been highlighted 
as having a high environmental cost but much less attention has been paid to their role in healthy diets that 
have impact from childhood to old age. Whilst most people know that milk/dairy products are very 
important sources of nutrients such as calcium and iodine and that red meat is an excellent source of iron 
and zinc, there is uncertainty about whether or not these foods contribute to increased risk of 
cardiometabolic and other chronic diseases. The evidence from long term cohort studies that high milk 
consumption does not increase CVD risk and indeed may provide benefit is now pretty unequivocal, 
although the effects of butter and cheese as well as benefits of fat reduced milk and saturated fat reduced 
milk are less certain. The situation with red meat is complex, although most of the evidence linking red 
meat with colorectal cancer is mainly a function of processed meat. There is now good evidence that 
specific health issues related to children (e.g. calcium status and bone development), pregnant women (e.g. 
iodine and iron status) and the elderly (e.g. loss of muscle mass, vitamin B12 status can be alleviated by 
animal-derived foods or components of them and these effects are not all explained by traditional nutrition. 
They must however be considered when debating future sustainable food production; for example, a 
simplistic replacement of milk proteins by plant proteins may not provide the same long term health 
benefits. 
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The costs of a healthy diet, can we afford higher food costs? Patricia Lucas 
Patricia Lucas 
Senior Lecturer in Early Childhood, School for Policy Studies, University of Bristol 

The World Food Summit defines food security as existing “when all people at all times have access to 
sufficient, safe, nutritious food to maintain a healthy and active life”.  Establishing a safe, sustainable and 
equitable food supply for a growing population is a global challenge.  But the IPCC’s report ‘Climate 
Change 2014: Impacts, Adaptation and Vulnerability’ suggests climate change will affect food production, 
access, utilisation, and price stability with worrying impacts on food security.   

The poorest members of even the wealthiest societies are the most vulnerable to dramatic and unpredictable 
changes in food costs. Moreover, higher food costs are frequently claimed as the necessary outcome of 
moving to a farming system which is more environmentally sustainable.  The costs of these predicted 
changes in food costs and availability on human health are seldom discussed. 

This talk will introduce evidence about who is food insecure, and what we know about the implications of 
changes in food prices for household food access.  Using data from the UKs Poverty and Social Exclusion 
Survey, and from her own Healthy Start Vouchers Study Dr Lucas will illustrate her conclusions with 
findings from the UK.  She will argue that rising food costs are likely to result in diets which are both less 
healthy, and less sustainable.  Rather than holding the aims of sustainable, nutritious, and affordable diet in 
tension, we need to find solutions to food security that address issues of equity as well as sustainability.  

17 
 



ID: 38 A study of effects of adding extruded Flax seed on saturated and unsaturated fatty 
acids in Holstein Dairy Cows.  
Ali Mahdavi1, Fatemeh Poorshafie2, Najafgholi Dabiri2

, Khosro Ghazvinian1 
1Semnan University, Iran 
2Islamic Azad University, Karaj 
Background: Milk and its derivatives are among major sources of human food, playing a vital role in 
provision of such nutrients as energy, protein, vitamins, and minerals. Milk is also important for containing 
compounds like conjugated linoleic acid (CLA) with its anticancer and immune-enhancement properties and 
its effects in delaying onset of diabetes and development of atherosclerosis. 
Methods: The present study was conducted on 15 Holstein dairy cows at their third and fourth parturition 
with average lactation period of 105 days, assigned to three experiment groups (each consisting of five 
replicates). Three dietary treatments were used in this study: Treatment 1 (control): 0% extruded flaxseed + 
4% full fat soybean + 1.3% fat powder; Treatment 2: 1% extruded flaxseed + 3.5% full fat soybean + 0.8% 
fat powder; and Treatment 3: 2% extruded flaxseed + 3% full fat soybean + 0.3% fat powder. 
Results: Our results for average total saturated fatty acids (SFA) and Unsaturated fatty acids (UFA) contained 
in milk over the whole experiment period indicated that the milk produced by the cows in Treatment 1had 
the greatest average for total SFA and the smallest average for total PUFA while the cows that received 
extruded flaxseed (Treatments 2 and 3) had less SFA and more UFA in their milk compared to the cows in 
Treatment 1. With respect to average concentration of α-linolenic acid (ALA) and average concentration of 
conjugated linoleic acid (CLA) over the experiment period, the result revealed higher concentrations of ALA 
and CLA in the milk produced by the cows in Treatments 2 and 3 compared to the cows in the control 
treatment, with the highest average concentration of ALA and CLA observed in Treatment 3. 
Conclusion: The findings showed that adding extruded flaxseed to dairy cattle diet can improve 
concentrations of ALA and CLA in their milk
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ID: 90 Salers cows are more efficient than Charolais cows to face changing nutritional 
environments 

A. De La Torre1, F. Blanc1, P. D’Hour2 and J. Agabriel3 
1 INRA, UMRH, 63122 St-Genès-Champanelle, France 
2 INRA, UEMA, 63870 Laqueuille, France 
3 Clermont Université, VetAgroSup, UMRH, 63000 Clermont-Ferrand, France 
Background: Under constraints, cows have to prioritize energy to productive and non-productive functions. 
Changes in energy allocation may be considered as indirect criteria of efficiency. The objective of this work 
was to characterize the energy efficiency of Charolais (C, specialized breed, n=34) and Salers (S, hardy breed, 
n=31) cows through the residual energy expenditure (Eresid) which accounts for the net energy available for 
other expenditures than milk and tissue growth;  
Eresid (in MJ/d/kg BW0.75 in NE for lactation)= Eintake – (Emilk + Etissues).  
Methods: The trajectory combines two successive post-partum periods: P1 (110 days) and P2 (60 days). 
During P1, a contrasted energy level (Low, L vs. Control, C) was given creating 4 batches: CL (n=17), SL 
(n=17), CC (n=17) and SC (n=14). During P2, all cows were turned out to the same pasture. Grass intake was 
estimated. Milk production, BW, BCS and body lipids reserves were measured. 
Results: Over P1, milk production of constrained cows decreased (-18% and -9% in CL and SL cows 
compared to CC and SC), as well as their BW (-109 kg and -89 kg for CL and SL). Eresid was in both breed 60% 
lower in L than in C cows. At the end of P2, only a breed effect on milk yield was observed: S cows producing 
25% more milk than C cows. CL and SL weighed 50 and 34 kg less than CC and SC cows. No difference in 
Eresid was observed between the 4 batches. Over P1+P2, Eresid was lower in L than in C cows (-10% and -12% in 
C and S cows respectively).  
Conclusions: These results show a higher capacity of S cows to i) mobilize body reserves to buffer 
discrepancies between resources supply and needs, and ii) decrease the energy allocated to non-productive 
functions. A high variability within breed exists which may offer opportunities to develop a selection strategy 
based on animal’s efficiency to face nutritional changes. 
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ID: 86 Review of shrubs and trees in intensive ruminant systems in temperate areas 

Sophie Vandermeulen1, Carlos Alberto Ramìrez-Restrepo2, Yves Beckers1, Hugues Claessens1 & Jérôme 
Bindelle1 
1University of Liège, Gembloux Agro-Bio Tech, Gembloux, Belgium.  
2CSIRO Agriculture, Australian Tropical Sciences and Innovation Precinct, QLD, Townsville, Australia 
 
Using shrubs and trees as forage for ruminants is common in extensive production systems in the tropics, as 
well as the Mediterranean region and mountain areas. In temperate Europe, the intensification of agriculture 
led to a decline in the numbers of woody perennials on farmlands. A review of the potential uses of shrubs 
and trees in temperate intensive systems shows that this concept is rather recent. Few studies have been 
investigating the potential outputs and limitations of shrubs and trees forage in production systems, while in 
Belgium and other European countries, agro-environmental policies are promoting the establishment of 
hedgerows and woody strips that provide shelter to animals against variable climate conditions. Furthermore, 
it has been found that ruminant species browse the plants, or alternatively, the forage is harvested and fed 
fresh or preserved as hay, silages or pellets. In both cases, consequences on feed intake control, woody plant 
survival, dry matter (DM) production and forage quality in terms of crude protein content reduction have been 
documented. In addition, depending on the plant species and the preservation method, bio-active plant 
metabolites such as condensed tannins (CT) are also present in the range of less than 1 to more than 100 g/kg 
foliage DM. Overall, CT may reduce ruminal N degradation, methanogenesis and nematode parasites 
infestation, while enhancing microbial protein synthesis, feed use efficiency and systemic animal physiology. 
Planting shrubs and trees into the agricultural landscape (i.e. silvopastoral system) can further improve 
biodiversity and environmental services. Nevertheless, agronomic practices, farm management or 
environmental policy limitations may reduce the use of this fodder resource. Therefore, although silvopastoral 
systems seem promising in temperate ruminant systems, the current knowledge to their introduction and 
efficient management need to be cautiously considered. 

  

Figure 1. Holstein dairy heifers browsing shrubs 
and trees along a hedgerow in the Centre des 
Technologies Agromomiques, Strée, Belgium. 
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ID: 48 Modelling the vulnerability of livestock production to population growth and climate 
change 

Godber, O.F.1 & Wall, R.1 
1University of Bristol, UK 
 
Livestock production is an important contributor to sustainable food security for many nations, particularly in 
low income areas and marginal habitats that are unsuitable for crop production.  Vulnerability analysis has 
been widely used in global change science to predict impacts on food security and famine.  It is a particularly 
useful tool for predicting the sensitivity of coupled human-environment systems and can be used to inform 
policy decision-making and direct the targeting of interventions.  Using a range of indicators derived from 
FAOSTAT and World Bank statistics, the relative vulnerability of nations are modelled at the global scale to 
predicted climate and population changes which are likely to impact on their use of grazing livestock for 
food.  The model shows that sub-Saharan Africa, particularly in the Sahel region, and some Asian nations are 
the most vulnerable.  Livestock-based food security is already compromised in many areas on these continents 
and suffers constraints from current climate in addition to the lack of economic and technical support allowing 
mitigation of predicted climate change impacts.  Governance is shown to be a highly influential factor and, 
paradoxically, current self-sufficiency is shown to increase future potential vulnerability because trade 
networks are poorly developed.  The latter may be mitigated through freer trade of food products, which is 
also associated with improved governance.  The study suggests that policy decisions, support and 
interventions will need to be targeted at the most vulnerable nations but, given the strong influence of 
governance, effective implementation will require considerable care in the management of underlying 
structural reform. 

We are grateful to the BBSRC South West Doctoral Training Partnership for studentship funding.   

21 
 



ID: 14 Forage quality and methane production of the grazing portion of grass produced 
under elevated [CO2] 
A.L. Abdalla1; R. Ghini2; A.S. Natel1; A.L. Abdalla Filho1; H. Louvandini1; M.C. Piccolo1 
1 University of Sao Paulo, CENA, Piracicaba, SP – Brazil. 2 Embrapa Environment, Jaguariuna, SP, Brazil 
Background: The potential changes in nutritional quality of forages for livestock production under climate 
changes scenario are still scarce, despite recent works have shown that the elevated [CO2] increased biomass 
production, in grass lesser than in legume. This work aimed to determine the effects of season and enhanced 
[CO2] under Free-Air Carbon Dioxide Enrichment (FACE) conditions upon biomass production and 
nutritional quality of the grazing portion of Brachiaria decumbens.  
Methods: FACE was established in 12 rings, 6 of them being the control under untreated conditions (current 
atmosphere), whereas the others have been fumigated with pure CO2 to achieve the concentration of 200 ppm 
above ambient. Two 0.25 m2 plots have been established with B. decumbens and after standardization cut, 
forage production was harvested every 21 days for two years. Samples were collected from plots at 20 cm 
height, the grazing portion of the stand. Collected samples have been evaluated for determining the biomass 
production, nutrients and fibre quality and in vitro CH4 production. Data was statistically analysed by GLM 
considering year, season, block and plot.  
Results: Season and year had significant effect (P < 0.01) upon all the studied variables. Biomass production, 
acid detergent fibre and cellulose contents of samples from enhanced [CO2] were statistically greater (P < 
0.05) than control. Carbon to nitrogen ratio and crude protein content were within the normal range and these 
were not altered (P > 0.05) by enhanced [CO2]. Ratio between fibres with slow and fast degradation showed 
that samples from fumigated rings had lower digestibility and in vitro organic matter degradability tended to 
be lower (P = 0.09) for the enhanced conditions. Methane production was high in all samples.  
Conclusions: Elevated [CO2] and rain season significantly affected forage production with reduction on its 
nutrients availability, challenging the methane intensity and sustainability of ruminant production in the 
tropics. 

ID: 97 Effect of replacing palm fat with high-linoleic cold-pressed rapeseed or sunflower 
cakes on fatty acid biohydrogenation in an artificial rumen (Rusitec). 
H. Benhissi1, I. Beltrán de Heredia1 and A. García-Rodríguez1. 
1 Department of Animal Production, Neiker-Tecnalia, Arkaute, 01080 Vitoria-Gasteiz, Spain 
Background: Replacement of saturated fat with lipid sources rich in linoleic acid in ruminant diet has been 
shown to enhance the ruminal concentration of vaccenic acid (VA), precursor of the synthesis of healthy 
rumenic acid in ruminant meat. In this study, the potential to enhance VA accumulation in the rumen was 
examined using high-linoleic cold-pressed rapeseed and sunflower cakes, by-products derived from on-farm 
biodiesel manufacturing, as replacement for saturated fat (palm fat).  
Methods: Three isoproteic and isolipidic diets (forage:concentrate ratio 10:90) for fattening steers were 
evaluated. They consisted of barley straw plus a concentrate mixture supplemented with either (1) palm fat 
(CTR, Control), (2) cold-pressed rapeseed cake (CPRC treatment) or (3) cold-pressed sunflower cake (CPSC 
treatment) as a lipid source. The assay was conducted using a Rusitec unit consisting of six vessels (two 
vessels per treatment). After 7-day adaptation period, nutrients disappearances, rumen fermentation 
parameters and fatty acids prosfile of rumen digesta were determined for three days.  
Results: Cold-pressed rapeseed cake treatment had no effect on nutrients disappearances and rumen 
fermentation parameters but CPSC decreased organic matter (P=0.003), protein (P=0.009) and fibre (P=0.005) 
disappearances, reduced total volatile fatty acids (P=0.012) production and shifted rumen fermentation pattern 
towards lower acetate (P=0.005) and higher propionate proportion (P=0.009), in comparison to CTR and 
CPRC. Both CPRC and CPSC decreased the total saturated fatty acids (P<0.001) and increased the 
accumulation of C18:0 (P<0.001), total C18:1 cis (P<0.001) and total C18:1 trans (P<0.001) in rumen digesta. 
Vaccenic acid was increased (P<0.001) 2.18 fold by CPRC and 4.09 fold by CPSC. Rumenic acid was not 
affected by CPRC but was increased (P=0.043) 4.25 and 2.83 fold by CPSC compared to CTR and CPRC, 
respectively (see Table).  
Conclusions: Overall, CPSC was more effective than CPRC at enhancing the VA accumulation in the rumen; 
however, CPRC offered the best compromise with respect to increasing VA concentration without altering 
diet digestion and the rumen fermentation.   
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Theme 4: Animal health and welfare 
The contributions of animal health and welfare to sustainable global livestock systems. Brian 
Perry 
Brian Perry  
Visiting Professor of Tropical Veterinary Science, Nuffield Department of Medicine and Jenner Institute, 
University of Oxford. 

Livestock production systems differ remarkably across the globe, both in terms of the diversity of 
ecosystems, feeding regimens and degrees of intensification, but also in terms of the health and welfare of 
animals kept under them, and the responses made to enhance these qualities. This spectrum presents 
multiple challenges in our globalised society. These include the harmonising of approaches and standard 
which safeguard the wellbeing of the planet, supporting the pathway to achieving the Sustainable 
Development Goals, and ensuring that all corners of global society are able to exploit their respective 
comparative advantages in livestock resources.  

This paper will identify both harmonious and contentious aspects of animal health and welfare, explore 
progress in addressing these multiple challenges, and review technical, institutional and research options for 
the future.     
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Animal welfare and sustainable livestock production: Concepts that go hand-in-glove or un-
reconcilable aspirations?  Helen Rebecca Whay 
Helen Rebecca Whay  
Reader in Animal Welfare and Behaviour, University of Bristol. 

At a time when a growing global population and a changing climate lead to concerns about how people will 
be fed in the future, it is easy for the welfare of livestock to be seen as of secondary importance to issues 
such as productivity, sustainability, economics and human health.  Welfare science argues that not only is 
delivery of good, and improved, livestock welfare a moral obligation it is central to any attempts to produce 
sustainable animal based food in the future. 

Historical attitudes which have interpreted animals as being available for us to use as our needs dictate 
(Thomas Aquinas, 1225 – 1275) and seen them largely as a form of property over which we have dominion 
(Ill Treatment of Cattle Bill, 1822) underpin how agriculture has developed and our current attitudes and 
beliefs about animal use.  The modern, western approaches to food animal production can be seen as being 
driven, among other things, by commercial imperatives, the ‘right’ of people to access affordable protein 
and the need to optimise output per hectare of available land.   However, at the same time the language of 
animal welfare has emerged increasingly strongly and consumer behaviour indicates that there is genuine 
concern for the lives of food animals, for example through the purchasing of free range eggs. 

Provision of welfare is defined by the naturalness and physical and emotional wellbeing of animals and in 
high throughput, large group livestock production system delivery remains challenging.  Despite this, good 
physical wellbeing is central to sustainable production of high quality animal based food products and some 
basic emotions such as fear and pain are clearly detrimental to animal productivity.  The future challenge 
and the imperative is to develop a virtuous relationship between sustainable production methods and animal 
welfare so that both progress together towards secure and humane food production systems.   
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ID: 53 Genetic parameters involving subjective Famacha© scores and faecal worm egg 
counts on two farms in the Mediterranean region of South Africa 
S.W.P. Cloete1,2, Z. Mpetile1 & K. Dzama2 
1 Directorate Animal Sciences: Elsenburg, Western Cape Department of Agriculture, Elsenburg 7607, South 
Africa 
2 Department of Animal Sciences, Stellenbosch University, Private Bag X1, Matieland 7602, South Africa 
 
Background: Data from two research farms, Elsenburg and Tygerhoek, were used to study genetic parameters 
for ovine traits measured as part of the FAMACHA© system, as well as for the natural logarithm of faecal 
worm egg count + 100 (LFEC). FAMACHA© may contribute to parasite control in low-input pastoral 
systems.  

Methods: Traits assessed subjectively in the FAMACHA© system were eye score (ES), rib fat score (FSR), 
loin fat score (FSL) and dag score (DS). The study used between 1701 and 1815 records of Dormer and SA 
Mutton Merino yearlings at Elsenburg and between 1531 and 2219 Merino hoggets at Tygerhoek.  

Results: All traits were heritable, estimates ranging between 0.12 for FSR and LFEC and 0.31 for DS at 
Elsenburg and between 0.12 for ES and 0.38 for FSR at Tygerhoek (Table 1). The genetic correlation between 
ES and LFEC was significant at 0.66 at Elsenburg, suggesting that that animals with anaemic eye scores would 
have higher values for LFEC. The absolute value of the corresponding estimate at Tygerhoek was in the 
opposite direction, albeit not significant. This difference could possibly be attributed to the composition of 
the nematode species at the respective farms. The challenge at Elsenburg commonly include a 
haematophagous species Haemonchus contortus, which is more likely to induce anaemia than those species 
predominant at Tygerhoek. Negative genetic correlations among traits indicated that animals with a higher ES 
(i.e. higher levels of anaemia) would have lower fat scores (i.e. they would be leaner) at both farms. Fat scores 
(FSR and FSL) were genetically highly correlated, suggesting that they were mostly governed by the same 
genes. Genetic correlations involving DS and LFEC were low, variable in sign and magnitude and not 
significant.  

Conclusions: FAMACHA© may contribute to parasite control in low-input systems when haematophagous 
species are present in the challenge. 

 

 
 
  

Table 1. Heritability estimates as well as genetic and environmental correlations for subjective Famacha© scores, involving 
eye scores (ES), fat score at the 13th rib (FSR), fat score at the loin (FSL), dag score (DS) and the natural logarithim of faecal 
worm +100 (LFEC) in the Elsenburg and Tygerhoek flocks. 
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ID: 87 Sheep welfare in winter pasturing: first results in French temperate conditions 
Mialon, M.M.1, Brule, A.2, Pottier E.2, Boissy, A.1, Gautier D.3, Boivin, X.1, 
1 INRA – UMRH1213 Theix – 63122 St Genes-Champanelle, France 
2 IDELE – 149 rue de Bercy – 75595 Paris cedex 12, France 
3 CIIRPO– 87800 St Priest Ligoure, France  
Background: Longer periods of grazing, including the winter season, is a recognized solution to limit 
production costs for intensive sheep rearing systems. Prolonged winter pasturing nevertheless can jeopardize 
animal welfare. Given the absence of validated tools for assessing the welfare of sheep at pasture, animal-
based measures need to be developed. 

Methods: During winter 2014-2015, a survey was conducted on 46 farms throughout France, all specialised 
on Romane sheep an emergent popular breed in France. Winter-housing was on pasture for half of the farms 
and in barn for the other half. The animal-based indicators to assess welfare (Mialon et al, 2012) were inspired 
from the four principles of Welfare Quality: good feeding, good housing, good health and appropriate 
behaviour. Most measures for the first three principles were scored at the individual level on 30 ewes per 
farm. The fourth principle grouped responsiveness to handling and assessment of emotional state. The 
responsiveness to handling was assessed at individual level: an observer attempted to catch the head of each 
ewe placed in a race. The emotional state was assessed at group level with the Qualitative Behaviour 
Assessment protocol performed before and after forced moving. 

Results: In the French conditions of this study (normal winter (1981-2010): periods of snow and cold 
temperatures), very few problems of animal welfare (Table) were observed, no more severe in pasturing 
compared to barn conditions. The ewes seemed more confident at pasture but also more affected by forced 
moving. 

Conclusions: These results are promising according to sheep welfare in temperate winter pasturing. There is 
a need to complete the protocol by including few robust resource-based measures and to implement it on a 
larger scale (number of farms and ewes per farm, weather conditions, other categories of animals and other 
breeds). 

Table 1. Prevalence of welfare problems (% of ewes; n = 1396 Romane ewes) 

Principles Indicator Winter Effect of winter 
pasturing vs barn pasturing barn 

Good feeding Loss of teeth 2.07 4.56 NS 

Lean ewes 
10.75 10.84 Higher risk in early winter 

period and for young ewes (<3 
years) 

Good housing External fleece humidity 52.94 1.68 *** 
Internal fleece humidity 0 0 NS 
Dirtiness of the flanks 29.96 54.03 * 

Good health Respiratory disorders: ocular of 
nasal discharges, cough, breathing 
problems 

<5% <5% NS 

Rear end dirtiness 60.99 53.02 Higher risk for old ewes (>6 
years) 

Lameness 8.4 9.6 NS 
Appropriate 
behaviour 

Individual responsiveness 
to handling 

41.23 39.52 NS 
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ID: 89 The virtuous circle of ruminants: can adaptation to climate change help mitigation? 
Pol Llonch1,2, Marie Haskell1, Xavier Manteca2 & Simon Turner1 
1 SRUC, West Mains Road, Edinburgh, EH9 3JG, United Kingdom 
2 UAB, School of Veterinary Science, Cerdanyola del Valles, 08193, Barcelona, Spain 
Ruminants are the focus of climate change mitigation because of their significant contribution to greenhouse 
gas (GHG) emissions. Research has recently put a lot of effort into investigating strategies to reduce GHG in 
livestock, but some of these measures have been advocated to be potentially detrimental for animal welfare1. 
However, promoting animal welfare can increase the efficiency of the system and thus be sought as an 
alternative mitigation strategy. Climate change is expected to increase the frequency of extreme events such 
as drought and heat waves and increase the global temperatures2. These predicted climate perturbations will 
impact on livestock by reducing water and food availability, intensifying exposure to certain diseases (i.e. 
liver fluke) and increasing heat load3. The majority of cattle produced worldwide are reared outdoors, 
increasing their vulnerability to environmental stressors (i.e. heat) resulting in lower reproduction and 
performance rates. Therefore, adaptation to these new environmental conditions offers the possibility to 
improve both welfare and productivity. Evidence suggests that less sensitive cattle to stress are associated 
with better performances and moderate reduction of GHG emissions (unpublished data). Also, more resilient 
animals, capable to cope with the elevated exposure to temperature-dependent diseases, show greater 
production efficiency and lower GHG emissions in lambs4. Breeding ruminants for adaptation to warming 
climate offers a viable strategy to decrease their levels of stress and improve welfare. Importantly, 
environmental adaptation may also enhance the efficiency of livestock systems and reduce their GHG 
emissions. Research should focus on investigating new breeding programs to facilitate adaptation to a 
changing climate which will improve the welfare of farmed animals, reduce the impact of stress and disease 
on efficiency and promote climate change mitigation. 1Llonch et al. Animal, In press. 2Rowlands et al. (2012) 
Nature Geoscience 5, 256-260. 3Scholtz et al. (2013) Natural Science 5, 106-119. 4Kenyon et al. (2013) Agriculture 3, 
271-284. 

ID: 114 Suspected Resistance to Albendazole in Fasciola gigantica Naturally Infecting Cattle 
in Tanzania. 
Jahashi Nzalawahe1, Ayub A. Kassuku1, James R. Stothard2, Hanna Rose3, Gerald C. Coles3, Mark C. 
Eisler3 
1 Department of Veterinary Microbiology and Parasitology, Sokoine University of Agriculture, Morogoro, 
Tanzania,2 Department of Parasitology, Liverpool School of Tropical Medicine, Liverpool, UK 
 3 School of Veterinary Sciences, University of Bristol, Langford house, Langford, Bristol, UK. 
Background: The efficacy of five flukicides against Fasciola gigantica and paramphistomes was determined 
in naturally infected cattle in Arumeru and Iringa Rural Districts, Tanzania.  
Methods: In each district, cattle having concurrent infection with Fasciola and paramphistomes were 
randomly allocated into six experimental groups. On day 0, five groups were treated with either albendazole, 
nitroxynil, oxyclozanide, closantel or triclabendazole while one group was left untreated. Faecal samples were 
collected from each animal per rectum on the day of treatment and again at 7, 14 and 28 days post-treatment 
and processed by the Flukefinder® method. Faecal egg count reduction tests (FECR) was used to assess the 
efficacy of the flukicides.  
Results: The FECR results in both districts for nitroxynil, oxyclozanide, closantel and triclabendazole indicate 
that these flukicides are effective against patent Fasciola gigantica infection with faecal egg counts being 
reduced by 100% by day 14 post treatment. However albendazole was incompletely effective against F. 
gigantica with faecal egg count being reduced by 49% in Arumeru District and 89% in Iringa Rural District. 
Oxyclozanide was the only effective flukicide against paramphistomes with FECR of 99%.  
Conclusions: Reduced efficacy of albendazole against F. gigantica could be due to widespread use of 
albendazole in Tanzania for control of nematode infections in cattle. Livestock field officers mainly use 
clinical signs for diagnosis of helminth infections and when albendazole is used to treat suspected nematode 
infections in cattle adult F. gigantica will be exposed to the lower dose of 7.5mg/kg which is recommended 
for nematodes, instead of 10 mg/kg as recommended for adult liver flukes. Under dosing is known to select 
for resistance in nematodes and this could explain the reduced efficacy of albendazole to Fasciola. 
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ID: 151 Bacterial and superbug prevalence lower in sustainable ground beef compared to 
conventionally produced beef at retail 
Urvashi Rangan, Ph.D., Consumer Reports, Yonkers, New York 

For its investigation, Consumer Reports purchased 300 packages – 458 pounds – of conventionally and 
sustainably produced ground beef from grocery, big-box, and natural food stores in 26 cities across the 
country. The samples were tested for five common types of bacteria associated with beef—Clostridium 
perfringens, E. coli (including O157 and six other toxin-producing strains), Enterococcus, Salmonella, and 
Staphylococcus aureus. 

This testing, which is among the largest conducted to date, found bacteria on all of the beef samples. 
However, ground beef from cows raised more sustainably was significantly less likely to have two 
potentially harmful bacteria (S. aureus and E.coli) than those from cows raised conventionally. In our 
analysis, the sustainably-produced beef came from cows that were raised without antibiotics and in some 
cases were either organic, grass-fed, or both. Beef from grass-fed and organic cows have access 
to pasture, are fed a grass-based diet, and are treated more humanely. Conventional cows can live on 
feedlots, be regularly fed antibiotics, as well as animal waste and other by-products. 

Other significant findings from Consumer Reports tests include: 

• More than 80 percent of the conventional beef samples contained two types of bacteria. 
• Nearly 20 percent of the beef samples contained C. perfringens, bacteria that causes almost a 

million cases of food poisoning annually. 
• Ten percent of the beef samples contained a strain of S. aureus bacteria that can produce a 

toxin that can make people sick – and cannot be destroyed even with proper cooking. 

Consumer Reports’ findings demonstrate that there are better choices for consumers and sustainable options 
were available in all but one city in which the beef samples used for testing were purchased. Consumers 
should read labels to guide their purchases.  Meaningful labels include “no antibiotics,” “grass-fed,” 
“organic,” and “American Grassfed Association.”  Among the best options to choose are beef products 
labeled “grass-fed organic,” which ensures the cattle have not been fed grain and eat only organically grown 
grass and forage and have not received any antibiotics or hormones. There are also meaningful animal 
welfare labels available to consumers. 
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Theme 5: Husbandry systems appropriate for local environment, culture and 
economy 

Livestock Farming and Contemporary Society: Towards a new mutuality. Michael Winter 
Michael Winter  
Department of Politics, University of Exeter, Amory Building, Rennes Drive, Exeter, Devon, EX4 4RJ 

Many systems of livestock husbandry are culturally evocative, with numerous positive portrayals in literature 
and art.  This paper starts by briefly examining this positive cultural legacy with examples drawn from, inter 
alia, the nineteenth century novels of Thomas Hardy and twentieth century photographs of James Ravilious. 
The paper then turns, again, briefly, to the negative portrayals of livestock agriculture that have emerged in 
successive waves in recent decades: concerns over factory farming and welfare, pollution, diet, land use 
efficiency, ethics of meat eating, rewilding, disease, etc. In other words, livestock agriculture is highly 
contested and much of this contestation is derived from the 'wicked' and highly ethically charged global 
problems of climate change, food security and environmental change. The remainder of the paper explores 
how livestock systems may be developed that build on a positive cultural legacy, are respectful of local 
environmental conditions, and are consistent with wider societal and global concerns.  It is argued that there 
needs to be a new mutuality between the aims of farmers and the needs of society based on a better 
understanding of the challenges and constraints faced by farmers and societal concerns. At the heart of any 
successful pathway towards positive mutuality lie evidence and particularity. In other words, first, we need 
evidence of how livestock systems work and how, in a crowded world, they might work better within the 
context of sustainable intensification and the ecosystem services approach. And secondly, we need to 
understand the particular and the local.  Livestock husbandry systems are, or should be, rooted in place, in 
particular and local topographies and social and economic circumstances, in other words a socio-ecological 
lens is needed.  
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Developing precision farming models for sustainable dairy production. Deepa Ananth 

Dr. Deepa Ananth1, Dr. T.Marykutty1, Dr. M Manoj1, Dr.G.H.S.L.V.Rao1 
Kerala Veterinary and Animal Sciences University, India  
 
More than 80 per cent of India’s milk production is contributed by small and marginal farmers predominantly 
marketed through cooperatives. In the last decade, the milk production has increased by around 150 per cent, 
paved the way for herd aggregation, vertical integration and higher demand for resources. In the changing 
climate scenario pest and disease dynamics changes in addition to reproductive phases. The productivity has 
to gain momentum for higher and healthy production with better animal adaptability. Therefore, Precision 
farming models need to be developed based on production system, biodiversity with intervention of 
appropriate technologies.  
The rain shadow Chittoor area of Kerala is the highest milk producing block of the state, is endowed with 
ample fodder cultivation and farmers follow uniform feeding pattern incorporating cotton seed and by 
products, Beer waste, wheat or rice bran, maize and straw apart from compounded feed. However, the milk 
production remains low ranging from 6 - 12 litres per day. The major constraints identified being improper  
feeding, parasitic infestation, reproductive failures and poor calf growth. The maximum temperature revolves 
around 35 to 420C and THI is always more than 72. 

A study conducted involving 120 farmers of Chittoor on feeding practices and other inputs such as body 
weight (LG2/660), parity, milk production status, fat per cent, quantity of feeds and fodder available and cost. 
The feed materials were analysed for the nutritive value and farmer formulated ration through ration balancing 
software developed in local language. The study found that 82.6 per cent of the rations were either deficient 
or excess in one, two or all of the nutrients, DM, DCP and TDN. Application of balanced feed could reduce 
the cost of production from 4 – 63 per cent, on farm basis. The mineral status of soil feed, fodder were analysed 
using AAS technique found that the ration fed was adequate in Calcium, Phosphorus, Sulphur but deficient 
in Copper and Zinc. The serum values of Calcium, Phosphorus, Magnesium, Iron, Copper and Zinc estimated 
were 8.73±0.15mg/dl, 6.53±1.7315mg/dl, 2.057±0.0915mg/dl, 144.86±34.46µg/dl, 97.93±17.69µg/dl, 
69.18±24.87µg/dl respectively, showed the deficiency of Zinc and Copper. It is concluded that system specific 
precision models would improve the animal productivity for clean green and ethical production. 
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ID: 54 Silvopastoral systems for sustainable animal production and the role of animal welfare 
Donald Broom1 

1 Centre for Animal Welfare and Anthrozoology, Department of Veterinary Medicine, University of 
Cambridge, Madingley Road, Cambridge, CB3 0ES, U.K 

A system or procedure is sustainable if it is acceptable now and if its effects will be acceptable in future, in 
particular in relation to resource availability, consequences of functioning and morality of action. An animal 
usage system may be unsustainable because of depletion of resource, accumulation of a damaging product or 
any effect that the general public find unacceptable, e.g.: inefficient usage of world food resources; adverse 
effects on human health; poor welfare of animals; harmful environmental effects such as low biodiversity or 
insufficient conservation; unacceptable genetic modification; not properly rewarding producers in poor 
countries; or damage to rural communities. Any of these inadequacies could result in the quality of the product 
being judged as poor. 

The breakthrough in silvopastoral systems is three layer plant production, which includes pasture, shrubs with 
edible leaves and trees that may also have edible leaves. The production of leaves and other material that can 
be eaten by the animals is much greater than can be achieved in pasture-only systems. Data are presented on 
all of the following aspects. In tropical and sub-tropical silvopastoral systems there can be higher production 
of cattle and other animals, greater biodiversity, better animal welfare and more worker satisfaction than in 
pasture-only systems. Animal welfare can be better because of: nutritional improvement resulting from shrub 
and tree intake; thermal comfort resulting from more shade; less fear because of concealment; better health 
because of more predators of ticks and flies; less risk of cancers and other diseases caused by too much direct 
sunlight; better body condition because of nutrient availability, shade and less disease; better social behaviour; 
and better human-animal interactions. Silvopastoral systems are also possible in temperate environments but 
more research is needed to develop them. 

Reference: Broom, D.M., Galindo, F.A. and Murgueitio, E. 2013. Sustainable, efficient livestock production 
with high biodiversity and good welfare for animals. Proc. Roy.Soc. B. 280, 
20132025.doi.org/10.1098/rspb.2013.2025 
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ID: 105 The reproductive success of dairy cows in low-input grass-based production systems 
relies on their ability to safeguard body reserves after calving 
J-B. Menassol1, J.A.A. Pires1, Y. Chilliard1, C. Delavaud1, I. Constant1, D. Pomiès1, F. Blanc1 
1 INRA, UMR1213, F-63122 Saint-Genès-Champanelle, France / VetAgro Sup, BP10448, F-63000 
Clermont-Ferrand, France 

Alternative low-input grass-based systems represent a great opportunity for the development of production 
prioritizing the use of local resources, feed autonomy, positive environmental outputs and high typicity of 
animal products. However in mountain conditions environmental constraints can impact the robustness of 
the animals (i.e. to maintain their performances in a non-optimal environment). Therefore we conducted an 
experiment with the main objective of identifying the physiological adaptations of high-producing dairy 
cows to cope with such breeding conditions. Dairy cows of two breeds, Holstein-Friesian (Ho) and 
Montbéliarde (Mo), were maintained during three reproductive seasons in two low-input mountain 
production systems with seasonal calving: an extensive only based on permanent grasslands (12 Ho / 12 
Mo) and a semi-extensive based on temporary grasslands and up to 4 kg/d/cow of concentrate (12 Ho / 12 
Mo). Parameters indicative of productive/reproductive performances and metabolic mobilization were 
regularly monitored between -4 and 12 weeks of lactation and were analyzed through their dynamics. As 
reproduction was previously shown to be affected in low input systems, responses of dairy cows were 
appreciated through the categorization of physiological parameters given various reproductive outcomes. On 
the other hand groups of animals with similar responses were identified after a PCA built with various 
physiological criteria given each reproductive outcome. The results of both approaches show that most 
reproductive outcomes could be discriminated by productive and physiological parameters profiles 
independently of the year/system/breed/parity considered (Table 1). In accordance with the established 
profiles, cows who maintained a higher body condition over the 12 weeks after calving had better 
performances. Surprisingly, in this group of cows body reserves and ability to reproduce were not 
maintained at the detriment of milk production. The observed responses suggest that in our conditions, low 
metabolic mobilization is associated with better adaptive capacities. 
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ID: 72 Sustainability of small-scale dairy systems in Mexico 
Carlos M. Arriaga-Jordán1, Fernando Prospero-Bernal1, Liliana Fadul-Pacheco2, Darwin Heredia-Nava3, Isela 
G. Reyes-Salas2 and Benito Albarrán-Portillo2 

1 Universidad Autónoma del Estado de México (Mexico) 

2 Laval University (Canada) 
3 Universidad de Guadalajara (México) 

The objective of this study was to assess the sustainability or small-scale dairy systems in the central highlands 
of Mexico. The assessment of the sustainability of 22 and 11 farms in two agroecological areas (Aculco-
temperate and  Zacazonapan-subtropical) was undertaken following the IDEA Method (Indicateurs de 
Durabilité des Explotations Agricoles version 3) with some modifications to adapt the method to the 
conditions in the study areas. The method consists of 17 objectives with 42 indicators in the three sustainability 
scales: agroecological, socio-territorial and economic. The sustainability is determined by the lowest score of 
the three scales. The level of sustainability in Aculco was 48 and 52/100 points for the dry and rainy seasons, 
and scores in Zacazonapan were 56 and 64 for each season. Scores were highest for the agro-ecological scale, 
intermediate for the socio-territorial scale, and the economic scale in both regions was the limiting factor. 
Farms showed less variation within systems in the rainy season but more in the dry season. These are due to 
more variability in farm practices and a high dependence of external inputs in the dry season which lower the 
scores for the economic scale. In all farms there is a high reliance on bought-in inputs, year round in the 
temperate area, and during the dry season in the subtropical area; resulting in high costs and lower scores in 
the economic scale. 

Conclusion: The scores in the agroecological and socio-territorial scales were high, but the economic scale 
was the limiting factor. A higher reliance on farm resources and their improved management is a principal 
way to increase the sustainability of these systems. 

Reference: Vilain L. et al., La méthode IDEA (indicateurs de durabilité des exploitations agricoles) guide 
d´utilization, V3. Educagri Ed. 2008 

 

 
  

34 
 



ID: 143 A sustainable intensification model in Uruguayan livestock production: state policies, 
local research and innovation 
Fabio Montossi1, Fiorella Cazzuli1 
1 INIA Uruguay 

Uruguay has designed its sustainable intensification strategies of livestock production, mainly through the 
following issues: 

Traceability: The entire Uruguayan herd carries a mandatory electronic ear tag which enables local and 
overseas consumers to have the confidence that, should any human health issues arise while consuming their 
meat, the infected animals would be easily and quickly traced down. 

Soil utilisation and management plans: Based on years of foreign and local research, a law was passed in 
which every crop has to be presented within a soil utilisation and management plan, where pastures are the 
best rotation component to stop erosion and carbon losses. 

Animal welfare (AW): Both at industry and farm levels, national research has been making valuable 
contributions to improve these activities from the AW point of view. 

Climate change mitigation: Intense research has recently determined the whole supply chain Carbon 
Footprint, pointing out that over the years, Uruguay has improved its CO2 equivalent/kg of produced meat. 
Recently, animal breeding research has focused on enhancing bovine efficiency through the use of genomics 
in order to decrease CO2 equivalent emissions. 

Meat as healthy food: Since 78% of livestock production is sustained by natural grasslands, research has 
proved that grass-fed animals present desirable fatty acid profiles and Vitamin E content. 

Considering rural inhabitant’s life quality: Research has focused on automation and feeding methods in 
order to reduce the necessary time to perform these activities. 

All these issues, which intend to lead Uruguayan livestock production towards a paradigm shift, would not be 
possible without a multidimensional and interinstitutional approach, tending towards increasing technology 
incorporation while building private-public partnerships and constructing sate policies upon solid scientific 
foundations. 

 

ID: 28 Productivity and technical efficiency of suckler beef production systems: trends for 
the period 1990 to 2012 

Veysset P1, Lherm M1, Roulenc M1, Troquier C1 & Bébin D2. 
1 INRA, UMR1213 Herbivores, 63122 St-Genès-Champanelle, France 
2 Clermont Université, VetAgro Sup, UMR1213 Herbivores, BP 10448, 63000 Clermont-Ferrand, France 
 

Over the past 23 years (1990–2012), French beef cattle farms have expanded in size and increased physical 
labour productivity (hectare and livestock units per worker) by over 60%, chiefly, though not exclusively, 
through capital intensification (labour–capital substitution) and simplifying herd feeding practices (more 
concentrates used). The technical efficiency of beef sector production systems, as measured by the ratio of 
the volume value (in constant euros) of farm output excluding aids to volume of intermediate consumption 
plus volume of annual fixed capital consumption, has fallen by nearly 20% while income per worker has held 
stable thanks to subsidies and the physical labour productivity gains made. This aggregate technical efficiency 
of beef cattle systems is positively correlated to feed self-sufficiency, which is in turn negatively correlated 
to farm and herd size. While volume of farm output per ha of agricultural area has not changed, forage feed 
self-sufficiency decreased by 6 percentage points. We did not observe economies of scale in these French beef 
cattle farms. The continual increase in farm size and physical labour productivity has come at a cost of lower 
production-system efficiency—a loss of technical efficiency that 20 years of genetic, technical, technological 
and knowledge-driven progress has barely managed to offset. 
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Theme 6: Animal species & genotypes suited to their environment 
Elegant genetic strategies are critical for livestock sustainability. Graeme Martin 
Graeme Martin  
UWA Institute of Agriculture, University of Western Australia 

Importation of exotic genotypes is often seen as a ‘quick fix’ for feeding communities and boosting farmer 
income, but these animals often have three serious problems: i) inability to cope with the climate; ii) poor 
adaptation to local forages; iii) susceptibility to local diseases and parasites. These problems are inter-
dependent because resistance to disease is compromised by poor nutrition and environmental stress. In the 
case of imported Holstein cows, the unwitting farmers are also encumbered with the most infertile farm animal 
on the planet. The otherwise elite animals usually struggle to survive, let alone produce efficiently, and incur 
massive extra costs for special feed and medical treatments. The outcome is poor emissions efficiency (kg 
methane per kg product) and an industry that is not clean, green or ethical. 

The solution is to begin with genotypes that have a long history in the region of interest. They will be resistant 
to debilitating diseases because of exposure over several thousands of years to the vectors and disease-causing 
organisms. These local genotypes can then be targeted with modern protocols for genetic improvement to 
accelerate breeding for productivity traits. This strategy will also help conserve the gene pool of the world’s 
production livestock, a major issue because 20% of indigenous animal breeds are in danger of extinction. 

These issues are also relevant to developed countries. In Australia, the Merino is the dominant sheep genotype 
and, despite being ‘exotic’ (introduced only 200 years ago) it is very well adapted to the climate because of 
its mediterranean history. However, it cannot cope with the blowfly that lays its eggs in wool contaminated 
with faecal material, where the larvae hatch and invade the skin. This problem is exacerbated by diarrhoea 
caused by helminth infection, a complex that probably costs the industry over US$500m pa. Worms have 
been controlled with anthelminthic drugs, but blanket medication has allowed susceptible sheep to proliferate 
and also led to the worms becoming resistant to the drugs. The solution is genetics: resistance to nematode 
and the blowfly are both heritable. 

Elegant genetic strategies are critical for sustainability of all livestock enterprises. 
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Genomic Selection and Sustainable Cattle Production: Are the Incentives Aligned?  Ellen 
Goddard 
Ellen Goddard,  
University of Alberta, Alberta, Canada 

Cattle are a major contributor to greenhouse gas emissions (methane).  There are many remedies proposed, 
within and outside cattle production. From outside cattle production, reducing or eliminating meat/dairy 
consumption is a potential solution. From inside, research is ongoing on alternative ways of reducing methane 
emissions, potentially making the industry more sustainable. One method is genomic selection of breeding 
animals for feed efficiency. This would reduce feed intake and methane produced per unit of output. The 
genetics of beef or dairy herds in any country would be ‘improved’ from an environmental perspective.  The 
scientific aspects are certain (for purebred cattle at least), however, the relative success and speed of change 
are uncertain. For example, beef production is often based on cross-breeding which means less reliable genetic 
tools. Significant reductions in methane emissions can be envisaged, assuming 100% industry adoption of 
feed efficient animals, but the factors influencing producer adoption are many and broader than genetic 
progress.  

The level of adoption by cow-calf producers remains an open question. Producers respond to a variety of 
incentives although prices/costs/profits are likely the most important. Cattle supply chains are complex with 
little vertical coordination in major beef producing countries. This leads to some reluctance to invest in 
expensive (feed efficient) breeding bulls (and cows) by producers who may not feel a return on investment is 
guaranteed. Higher prices for higher feed efficiency calves could help, methane taxes could provide a penalty 
which encourages adoption, the ability to trade carbon credits could provide an incentive and government 
regulations could encourage change. Whether the public, who might be trying to solve the problem by 
reducing or eliminating beef from their diet, will embrace more sustainable beef production through 
purchasing beef at higher prices at the grocery store is also unknown.  

Results on improving feed efficiency from ongoing research in beef and dairy production through international 
projects (Livestock Gentec http://www.livestockgentec.com/) based in Canada will be presented. Studies of 
cattle producer and consumer decision making, beef supply chains and analysis of different policy impacts 
will highlight the potential reductions in methane emissions possible when individual behaviour is accounted 
for.     
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ID: 82 Milk production of indigenous and crossbred dairy cattle in Senegal 
Lotta Lassila1, Patrick Jolly Ngono Ema2, 3, Karen Marshall4, Ayao Missohou2, Miika Tapio5, Stanly Fon 
Tebug4, Jarmo Juga1 
1 University of Helsinki, Department of Agricultural Sciences, University of Helsinki, Finland 
2 Interstate School of Veterinary Science and Medicine of Dakar (EISMV), Senegal 
3 University of Ngaoundere, School of Veterinary Medicine and Science, Cameroon  
4 International Livestock research Institute (ILRI), Kenya  
5 Natural Resources Institute Finland (Luke), Finland 

Senegal Dairy Genetics ( SDG) is a three-year project with the main objective to identify the best suited dairy 
cattle genotypes for the semi-intensive system in Senegal through socio-economic analysis of milk production 
in peri-urban farms. During the recording period of 20 months between September 2013 and April 2015 a 
total of 6082 test day records from 1447 cows and 220 households were collected by project enumerators. 
 
Records of cows with at least one test day record for milk quality and/or volume, farmer-given definition of 
breed and known date of last calving were used to determine the length of lactation and the calving interval, 
to estimate the cumulative milk yield of 305 days and to analyze fat and protein content of milk for different 
breed types. Average length of lactation was 407 days and average calving interval was 582 days. Of all adult 
cows on average only 28% were milked during monthly recording visits. Native zebu cattle had the lowest 
milk yield with 4.97% of fat and 3 .67% of protein. Crossbreeding increased milk yield and cows with 75 to 
100% of European taurine blood had the highest milk yield of 305 days. When households were divided into 
groups by management level the difference between zebus and crossbreds was smaller in poor management 
group. Result emphasizes importance of good management when using crossbreeding. 

Funded by the Ministry of Foreign Affairs of Finland. 
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ID: 29 Postpartum blood metabolite concentrations in grazing Sanga and Friesian- Sanga 
cows 
F. Y. Obese1, G. B. Martin2, M. A. Blackberry2, J. K. Damptey1 and C. Vuvor1 
1 University of Ghana, Animal Science, Legon, Ghana 
2 University of Western Australia, Animal Biology, Crawley, Australia 

Background: Crossbreeding programmes involving the exotic Friesian and the indigenous Sanga breed have 
been embarked upon in Ghana in a bid to improve milk yield and reproductive performance (Obese et al., 
2013; 2015). However, the Friesian–Sanga crossbred has had a major problem with extended postpartum 
anoestrus, probably exacerbated by under-nutrition during extensive grazing on natural pasture. We therefore 
tested whether the Sanga and Friesian-Sanga breeds vary in the circulating concentrations of metabolites that 
mediate the effects of nutrition on reproductive function. 
 
Methods: Blood samples were collected from weeks 1 to 9 postpartum from two herds comprising 16 Sanga 
and 16 Friesian–Sanga cows grazing separately on natural pastures. The concentrations of insulin, IGF-I, 
leptin, glucose, total cholesterol, urea and creatinine were measured in the plasma. Resumption of postpartum 
ovarian cyclicity was determined from plasma progesterone profiles. 
 
Results: over weeks 1 to 9 postpartum, Sanga cows had greater (P<0.05) plasma concentrations of IGF-I 
(18.1± 0.73 vs 14.3± 0.73 ng/ml), leptin (1.12±0.01 vs 0.96±0.01 ng/ml), glucose (3.68±0.05 vs 3.34 ± 0.05 
mmol/l), and creatinine (97.6±2.58 vs 57.8±2.74 mmol/l), but lesser (P<0.05) concentrations of urea 
(57.8±2.74 vs 11.13±0.29 mmol/l) than Friesian-Sanga cows. The resumption of ovarian cyclicity was 44% 
in Sanga compared with 38% in Friesian-Sanga cows. 
 
Conclusion: the data suggest that, under grazing conditions, Sanga cows can better maintain a positive energy 
balance and more active adipose tissue than Friesian-Sanga cows during the postpartum period. These 
metabolic differences between the genotypes probably account for the earlier resumption of ovarian cyclicity 
of the pure Sanga than in the Friesian–Sanga crossbred. 
 
References: Obese FY et al; Afr J Food Agric Dev 2013, 13:7357-7371; Obese FY et al; Livest Sci 2015, 171: 
84-92. 
Funded by the Crawford Fund of Australia and the International Atomic Energy Agency 
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ID: 33  Expression profiling, characterisation and evaluation of Heat Shock Protein 70 (HSP 
70) gene in Vechur, Kasargode (Bos indicus) and crossbred (Bos indicus×Bos taurus) cattle: 
evidence of ‘thermometer gene’ in Vechur cattle to combat heat stress. 
E M Muhammed 1, T V Aravindakshan1, K C Raghavan1, K Anilkumar1, J Mathew2 and G Sisilamma3 
1 Department of Animal Breeding  and Genetics, 2 Department  of Livestock Production Management, 3 

Department of Veterinary Biochemistry, Kerala Veterinary and Animal Sciences University, Pookode, 
Wayanad, Kerala, India, 673576 

Vechur is the smallest breed of cattle originated in hot and humid tropical climatic conditions, which are well 
known for heat tolerance. ‘Thermometer genes’ are genes that confer thermos-tolerance and HSP 70 is the 
major gene that imparts thermos-tolerance. The study was conducted to find comparative expression profile 
of HSP 70 during acute heat stress and to characterise 2107 bp of HSP 70 mRNA in Vechur cattle covering 
complete exon region. The expression profile of HSP 70 was analysed using quantitative real time polymerase 
chain reaction (Q-RT PCR). The between breed fold increase of HSP 70 expression at 8.00 a.m were 0.18, 
0.79 and 4.4 while at 10.00 a.m were 0.08, 1.72 and 22.58 in Kasargode and Vechur, crossbred and Vechur 
and crossbred and Kasargode, respectively. But at the end of the experiment at 12.00 noon it increased to 0.67, 
17.23 and 25.67, respectively. The Vechur HSP 70 gene showed 99.1 per cent homology with Malanad Gidda 
(another dwarf breed of zebu cattle) and Tharparkar, 99 per cent with Ongole, 98.9 per cent with Kankrej, 
98.6 per cent with Bos grunniens,98.5 per cent with Angus (Bos taurus), 98.3 per cent with river buffalo 
(Bubalis bubalis), 97.4 per cent with goat (Capra hircus) and sheep (Ovis aries), 95 per cent with camel and 
pig and 93.7 per cent with Homo sapiens. Study revealed that dwarf animals evolved in tropical hot and humid 
climate possess genetic adaptation to heat stress. The findings are important in formulating livestock selection 
program suitable for diverse climatic conditions particularly in the global warming scenario. 
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ID: 106 Application of advanced reproductive techniques for production of ecologically 
sustainable farm animal of 21st century 
A. Cherkunnath and A. C. Majumdar1 
1 Division of Physiology and Climatology, Indian Veterinary Research Institute, Bareilly, India 

The rapid growth of the human population creates threat to the very existence of human race attributed to the 
effects such as land shrinkage and global warming. Additionally, the population explosion demands 
corresponding increase in meat and milk production. Rather than going for large number of low/medium 
yielder livestock, which is a culprit for global warming, the technology should be oriented to augment the 
production potential of individual animal. Bovine population in India is 299 million, which are mostly low 
yielders but with their substantially high dry matter consumption they contribute to methane production. 
Interestingly, very few high yielding cattle and buffaloes have been developed in India.  Apart from possessing 
high milk production potential per lactation, they are also characterized by high adaptability and stress 
tolerance. In order to replicate this good quality germplasm or ecologically sustainable livestock, we have to 
apply the latest reproductive techniques. The studies conducted in our laboratory, demonstrated the presence 
of embryo like structures (ELS) derived from totipotent stem cells of goat origin. The oocytes and sperms 
were collected from goats with proven records of good production potential and stress tolerance and conducted 
the IVF. Blastomeres of 8-16 celled embryos were isolated and cultured in CRII media with special 
ingredients. It was found that some structure similar to embryos (Fig.1) were developed from the totipotent 
stem cells. The gene expression studies of development related genes like Oct 4, Nanog and Sox 2 confirmed 
the identity of ELS. The developed ELS can be transferred into surrogate mother, and thus a superior quality 
animal can be evolved. With this technique, numerous ELS can be evolved from single embryo. The latest 
developments make possible the sexing of ELS at blastomere stage itself.  The generation of ELS and its 
development into a superior quality farm animal suitably address the ecological challenges in the modern era 
such as global warming and again contribute to food security. 

References: Hubner et al.,  2003. Science 300: 1251-156 
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ID: 120 Meeting demand and reducing greenhouse gas emissions by sustainable 
intensification in agriculture 
R. de Oliveira Silva1,2*, L. G. Barioni3, J.A.J. Hall1, M. Folegatti Matsuura4, T. Zanetti Albertini5,      F. A. 
Fernandes6, D. Moran2 
1School of Mathematics, The University of Edinburgh, Scotland. 2Research Division, SRUC, Scotland. 
3Embrapa Agriculture Informatics, Brazil, 4Embrapa Environment, Brazil. 5Luiz de Queiroz College of 
Agriculture, Brazil. 6Embrapa Pantanal, Brazil. 

The challenges of maintaining global food security while reducing agricultural greenhouse gas emissions have 
generated debate about the choices and trade-offs to be made in the way we produce and consume food, with 
particular emphasis being placed on the consumption of emissions-intensive livestock products1. But there 
has been little evidence substantiating the link between reduced consumption and levels of reduced emissions. 
A detailed optimisation model of beef production encompassing pasture degradation and recovery processes, 
animal and deforestation emissions, soil organic carbon dynamics and lifecycle inventory was developed and 
parameterized for the Brazilian Cerrado. Sensitivity of total GHG emissions in response to demand variations 
is analysed. The analysis shows emissions potentially increasing as a result of reduced demand and, 
conversely, reduced emissions resulting from increased consumption. The results show that if beef demand 
decreases by 10%, 20% or 30% relative to baseline projections, emissions increase by 4%, 7% and 11%, 
respectively. Demand increases of 10%, 20% or 30%, reduce emissions by 4%, 8% and 12%. Higher annual 
demand provides an incentive for pasture management to increase productivity for animal feed, thereby 
enhancing carbon dioxide sequestration by grasslands. In these scenarios higher equilibrium grassland carbon 
sequestration rates offset increased emissions from higher animal numbers. The findings are a caveat to calls 
for reduced meat consumption, and a contribution to the debate about sustainable intensification of agriculture. 
They also offer a potential model for the management of other global savannahs2. 

References: 1Bajželj, B. et al. Importance of food-demand management for climate mitigation. Nat. Clim. 
Chang. 4, 924–929 (2014). 2Rada, N. Assessing Brazil’s Cerrado agricultural miracle. Food Policy 38, 146–
155 (2013).  

Funded by EU FP7 (Animal Change project), CAPES Foundation and SG-RESAS division. 
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ID: 110 Conceptual model for knowledge transfer among Women Self-help groups- A case 
study 
Sethumadhavan Taliyilpoduval 
Director of Entrepreneurship, Kerala Veterinary and Animal Sciences University, Pookode, Wayanad, 
Kerala, India.tpsethu2000@gmail.com 

In India Women self-help groups are undertaking livestock production as one of their livelihood options. But 
there exists a knowledge gap among women SHGs in the areas of scientific practices. Interventions, which 
will help to fill the above knowledge gap is the need of the hour. Farm publications, Television, Radio, Web 
media and newspapers play a key role in the transfer of appropriate technologies to livestock farmers. 
Directorate of Entrepreneurship of Kerala Veterinary and Animal Sciences University developed a concept 
model for knowledge dissemination among livestock based women self-help groups to identify different 
pathways for knowledge transfer, existing level of livestock information gained by the farmers, Level of 
knowledge required for sustainable results and Level of existing knowledge gap. University devised a 
conceptual model for knowledge dissemination at the Grama Panchayat level. 

University is implemented an ICT based named e Vet connect for providing 24X7 Veterinary Services across 
the State including emergency veterinary services. University launched startup project in livestock production 
through integrating Vegetable, dairying, Poultry production and fisheries sector to deliver safe to eat agri and 
allied products at a premium price. Directorate of entrepreneurship is giving due importance entrepreneurship 
development programmes, technology business incubation and productivity enhancement programmes 
through dissemination of appropriate technologies. 

Precision livestock farming, area specific mineral mixture and promotion of livestock based commodity 
interest groups are some of the projects which help to augment production. Entrepreneurship portal of the 
University will act as an interface between entrepreneurs, producers and consumers so as to maintain the agri 
commodity value chain.  

University published 20 books and 20 Broadcastable programmes on Livestock production for farmers and 
Entrepreneurs. University has a separate farm portal www.kasavu.in and a portal www.kvasu.ac.in. Recently 
University linked with the National Career Services portal www.ncs.gov.in to promote skill development 
programmes and pursuing further for becoming a partner for One Agriculture One Science. In the changing 
Scenario University is implementing Move on to Open Online courses in potential areas like Dairy 
entrepreneurship. 
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ID: 149 Integrated approaches to enhance crop-livestock productivity and natural resource 
management in Ethiopia 
A. Abenakyo Mulema1, Z. Lema1, E. Demtew1, and A. Duncan1 

Ethiopia is a highly agrarian and densely populated country with a fragile natural resource base. Increase in 
population growth has resulted into expanding cultivation of fragile soils to allow provision of household 
income, food and nutritional security. This has resulted into extensive soil erosion, land degradation, 
sedimentation of water sources and consequently low crop and livestock productivity. Productivity enhancing 
technologies introduced by government and other organizations are narrowly focused on issues such as use 
of fertilizer and improved seed. Integrated approaches that simultaneously enhance production, preserve the 
natural resource base and improve rural livelihoods especially in the livestock sector are not well documented. 
Previous approaches of introducing technologies have not brought together a diverse range of actors for 
collective action. 

Innovation platforms, involving multiple stakeholders, were established in three woredas (districts) of 
Ethiopia to address these interrelated problems. The platforms adopted an integrated approach to enhancing 
crop and livestock productivity using multi-purpose fodder species and soil and water conservation structures. 
A qualitative study was undertaken between March-June 2014 to assess the socio-economic impacts of the 
integrated approach and the enabling environment.  In-depth interviews were conducted with 20 male and 
female farmers, 5 researchers, 5 policy makers and 24 planners in Diga, Jeldu and Fogera districts.  

All 20 farmers interviewed have gained knowledge and skills in use of multipurpose soil and water 
conservation (SWC) practices and apply the new practices. Men and women farmers identified forage 
development as the method that worked most effectively in enhancing soil and water conservation at the same 
time, providing optimal biomass for livestock feed. There is increased availability of alternative animal feed 
sources particularly during the dry spell, increase in income and crop productivity, increase in milk yield and 
quality, and regeneration of vegetation on previously degraded land. Increased collaboration between farmers, 
planners, researchers and policy makers has led to more effective management of soil and water and fodder 
development.  
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Theme 7: Minimising environmental footprint 
Minimizing the environmental footprint of livestock production: which measure to use? Imke 
de Boer 
I.J.M. de Boer 
Animal Production Systems group, Wageningen University, PO Box 338, Wageningen the Netherlands. 

A growing and wealthier human population implies an increase in demand for their needs, such as housing, 
infrastructure, energy and food, including animal-source food. Current animal production levels, however, 
already pose severe pressure on the environment, via their emissions to air, water and soil, and via their use 
of scarce and finite resources.  The current livestock sector, for example, is responsible for about 15% of the 
global anthropogenic emission of greenhouse gases, and uses about 70% of all agricultural land. The urgent 
question arises, therefore, how to reduce the environmental impact of livestock production? To this end, 
measures to assess the environmental impact of livestock production are essential. In the past, developed 
measures were generally defined at animal level, i.e. amount of feed used per kg of product produced or the 
amount of nutrients excreted per kg of product produced. Studies based on such animal-based measures 
generally conclude that improving animal productivity, in terms of kg of milk per cow per year or number of 
fattening pigs per sow per year, improves the environmental impact of livestock production. At present, 
measures derived from a life cycle assessment (LCA) are generally used to assess the environmental impacts 
of livestock production. Current LCA results demonstrate that production and utilization of feed, and manure 
management, are dominant factors determining the environmental impact of livestock systems. LCA results 
demonstrate, for example, that global warming potential, energy use and land use was lower for concentrate-
based than for roughage-based beef production. An LCA comparison of beef systems that differ in type of 
diet, however, is limited because current LCA methodology does not account for competition for land between 
humans and animals. In case of future land scarcity, therefore, measures should be directed at the entire food 
system, including the competition for land between humans and animals. Van Zanten et al. (2015) develop 
such a measure from a land-use perspective, and demonstrated that livestock systems that value marginal land 
or by-products from the food industry are most efficient. Such systems not necessarily have the highest animal 
productivity (i.e. lowest feed conversion ratio). Minimizing the environmental footprint of livestock 
production, therefore, requires a paradigm shift toward the entire food system. 
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Management Practices for Minimizing the Environmental Footprint of Beef Cattle Grazing 
Systems. Chuck Rice 
Charles W. Rice, Department of Agronomy, Kansas State University, Manhattan, KS USA 
 
Ruminant livestock provide meat and dairy protein that sustain health and livelihoods for much of the world’s 
population. Grazing lands that support ruminant livestock provide numerous ecosystem services, including 
provision of food, water, and genetic resources; climate and water regulation; support of soil formation; 
nutrient cycling; and cultural services. There is a clear need to reduce greenhouse gas emissions, reduce 
transfer of reactive forms of nitrogen and phosphorus from livestock production systems to the environment, 
and improve the contribution of livestock systems to ecosystem services. Comprehensive environmental 
assessment is needed to be developed for the full range of options for intensive and extensive livestock 
production. Management options include plant management with improved grass varieties/sward 
composition, e.g., deep rooting grasses, increased productivity, and nutrient management. Animal 
management includes appropriate stocking densities, carrying capacity, and improved grazing management. 
The intensity and timing of grazing can influence the growth, C allocation and species composition of 
grasslands, thereby affecting the amount of soils C. The influence of grazing intensity on emission of non-
CO2 gases is not well established, apart from the indirect effects from adjustments in livestock numbers. Soil 
C storage in grazing lands can be improved by a measures that promote grass productivity. Reducing nutrient 
deficiencies increases plant litter returns and, hence, soil C storage. Adding nitrogen, however, may stimulate 
N2O emissions and losses of N to water resources thereby offsetting some of the benefits. Management of 
native grasslands include improved use of fire for sustainable grassland management which could alter soil C 
and change N2O and CH4 emissions. A total assessment of the net balances of water quality and greenhouse 
gas emissions is needed to determine the environmental footprint of livestock grazing systems. 
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ID: 73 Towards a sustainable dual-purpose cattle value chain in Nicaragua 
Notenbaert A.1, Van der Hoek R.1, Mena M.1, Paul B.1, Birnholz C.1, Mora A.1 

1CIAT (International Center for Tropical Agriculture) 

In Nicaragua the livestock sector is a major pillar of the economy and presents an important opportunity for 
equitable improvement of farmer livelihoods and other value chain actors, through income and employment 
generated in dairy and beef production, processing and marketing. 

The extensive character of livestock production leads to soil degradation, deforestation and a shift of the 
agricultural frontier towards the vulnerable Caribbean region. Together with climate change this leads to low 
productivity, food insecurity, low income and negative impacts on the environmental footprint. Livestock 
related interventions have a great potential to mitigate GHG emissions and recuperate degraded soils. 

The CGIAR Research Program on Livestock and Fish is implementing activities to transform the dual-purpose 
cattle value chain. But efforts to maximize yields, production and profitability need to be balanced with long-
term sustainability and environmental stewardship, and therefore it is important to assess potential 
environmental impacts. 

Here we present the application of the CLEANED framework for environmental ex-ante impact assessment 
of the dual purpose cattle value chain in Nicaragua. We assess the environmental sustainability in terms of 
soil and GHG impacts of three best-bet intervention scenarios for adaptation to climate change and increased 
livestock production: (i) improved silvopastoral systems, (ii) improved pastures and (iii) fodder banks (cut 
and carry grasses and legumes). All scenarios show increased productivity, resource-use efficiency and carbon 
accumulation, as well as decreased GHG emissions per unit of produce. To be able to increase environmental 
sustainability, the improved forage-based technologies in the different scenarios need also to be accompanied 
by better management practices and a favourable policy environment. The generation of rapid results 
highlighting the main environmental issues helps the program and its partners to tweak technology-based 
interventions and encourages the various value chain actors to apply alternative development pathways. 
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ID: 77 Evaluating the sustainability of dairy intensification pathways 
Styles D., Gibbons J., Moorby J.M., Munday M. 
Bangor University, United Kingdom 

Ongoing consolidation and intensification (C&I) is shifting UK dairy production away from small and 
medium sized farms towards larger farms that can be broadly categorised as grazing- or indoor- dominated 
systems. C&I pathways influence animal diets, health, yields, grassland and manure management, with 
implications for environmental and economic efficiency at animal, farm and system level (Figure 1). Housing 
dairy cows avoids N2O emissions from urine-N deposited during grazing, but increases CH4, N2O and 
NH3 emissions and water pollution risks from manure management. Technological options such as anaerobic 
digestion and slurry injection application may mitigate these effects. Precise feed rationing to high yielding 
cows improves feed conversion efficiency, leading to lower resource burdens per kg of milk produced, and 
may reduce sectorial greenhouse gas (GHG) emissions (Havlik et al., 2014). However, a shift towards a higher 
share of concentrate feeds may incur upstream ecosystem damage and GHG emissions via expansion of 
cropland, e.g. Amazonian deforestation to meet additional soya demand. Dairy C&I pathways may affect the 
proportion of beef produced in coupled dairy-beef systems, which has lower burdens than suckler-beef 
(Nguyen et al., 2010). Thus, optimisation for one outcome may lead to sub-optimal outcomes for another. 
Accurate evaluation of these trade-offs across different dairy C&I pathways, accounting for pollution 
swapping and pollution export, can only be undertaken using: (i) detailed farm models that differentiate farm 
management practices; (ii) life cycle assessment (LCA) that includes multiple environmental impact 
categories and considers upstream effects; (iii) consequential LCA that considers marginal changes incurred 
during transitions from one type of system to another. This presentation will summarise the innovative 
approach taken by the CLEANER COWS project to advance and upscale farm-scale consequential LCA and 
economic modelling previously applied to evaluate the introduction of anaerobic digestion to large dairy farms 
(Styles et al., 2015). 

References:  Havlík P et al. PNAS 2014, 111: 3709–3714; Nguyen TLT et al. J Clean Prod, 2010, 18: 756–
766; Styles D et al. GCB Bioenergy, 2015: 7: 1034-1049. 

 

Figure 1. Inter-linkages between dairy, beef and feed producing systems.  
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ID: 75 Managing greenhouse gas intensity and resource use for beef cattle in Australia 
Beverley Henry1, Stephen Wiedemann2, Tom Davison3 
1Queensland University of Technology, Brisbane, Australia 
2FSA Consulting, Toowoomba, Australia 
3Meat and Livestock Australia, Brisbane, Australia 
 
Australia’s beef industry is economically important with a production value in 2013 of AUD 7 billion. It is 
also environmentally important, being the dominant activity on the 3.7 million km2 of land (almost half the 
continental area) used for grazing, and being attributed with around 7% of the national total greenhouse gas 
emissions for 2013. Evolution of the beef industry since the late 18th century to the current herd of 
approximately 26 million head has reflected changing markets, technological advances, productivity research, 
and growing understanding of how to more sustainably manage animal agriculture in Australia’s challenging 
climate and landscapes. A ‘cradle-to-farm-gate’ LCA study of the beef industry for 1981 to 2010 examined 
changes in resource use and GHG emissions over three decades of development. Analysis showed a 14% 
decrease in the GHG emissions intensity and declines in water use, non-arable land use and direct land use 
change per kg live weight produced, and we discuss likely reasons for these downward trends. Conversely, 
the study indicated increases in arable land use and fossil energy demand per kg beef which was linked to 
growth in grain-feeding and feed-lot finishing, although the industry remains largely pasture-based. The 
potential for further improvements in resource use efficiency and GHG intensity while maintaining or 
improving productivity at a farm or project scale is considered in the context of prospects for producers 
gaining financial return under an Australian government ‘carbon credit’ methodology for beef cattle herd 
management. This methodology enables credits to be generated through adoption of measures that reduce the 
emissions intensity of beef production, e.g. by providing higher quality feeds or improving weaning rates. 
References: Henry et al. (2015) Rangelands Journal 37: 273-283 
Wiedemann et al. (2015) Agricultural Systems 133:109-118 
Acknowledgement: Funding received from MLA. 

 

Legend: Change in GHG emissions and energy demand for different components of the Australian beef herd 
from 1981 to 2011.  
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ID: 55 Soil carbon sequestration and the sustainability of livestock production systems: 
lessons from a long-term grassland experiment 
Dario Fornara  
Agri-Food Biosciences Institute (AFBI), United Kingdom 
The good functioning of grassland soils is fundamental to the long-term sustainability of livestock production 
systems. From a climate change perspective grassland soils have received much attention over the last two 
decades because of their potential to sequester carbon (C) and thus offset atmospheric CO2 emissions. Soil C 
sequestration can contribute to reducing the C-footprint of the livestock sector, which is responsible for 
approximately 14.5% of all anthropogenic greenhouse gas (GHG)emissions worldwide. However, there is 
still much uncertainty about the potential rate of C sequestration in intensively-managed grassland soils. These 
soils receive chronic additions of nutrient fertilizers often in the form of liquid animal manure or slurries. 
Despite nutrient additions greatly influencing the biogeochemical coupling of C and nitrogen (N) cycles in 
soil ecosystems, our understanding of how soil C sequestration rates and stocks might respond to long-term 
inorganic and organic N additions is still limited. 
To address this knowledge gap we used a well-replicated long-term grassland experiment (43-years-old) and 
measured soil C stocks at different time intervals from 1970 to 2013 and under different nutrient fertilization 
treatments (i.e. cow and pig slurry at different rates of application and NPK fertilization). We also measured 
soil C content at different depths and soils’ ability to retain C added through animal slurries across years. 
Overall we found that high application rates of cow slurry contributed to greater soil C sequestration than pig 
slurry applications. NPK-only fertilizer did not lead to any additional soil C sequestration compared to control 
treatments (i.e. no nutrients added). This study has provided important information on rates of soil C 
sequestration in response to long-term animal slurry applications and has shown how the C-footprint of 
intensively managed agricultural grasslands is affected by nutrient management. 

ID: 66 Developing tools to quantify sustainability of intensive and extensive ruminant 
farming systems in Sub-Saharan East Africa 
Jamie McFadzean 1,2, Jessica Koge 3, Celine Birnholz 3, Birthe K. Paul 3, An Notenbaert 3, Mark Van Der 
Giezen 2, Michael Lee 1,4, Jennifer Dungait 1 

1Rothamsted Research North Wyke, 2University of Exeter, 3International Centre for Tropical Agriculture 
(CIAT) Kenya and 4University of Bristol 

As developing economies strive to increase livestock productivity both nationally and at individual producer 
level there is incentive for better characterisation of the current management techniques and appropriateness 
of potential interventions. This project successfully captured and utilised existing extensive regional datasets, 
direct participatory interviews and in field surveying to present representative system baselines for both 
traditional extensive Masaii agro-pastoralist and intensive upland smallholder livestock production in 
Tanzania within the CLEANED project conceptual framework for rapid assessment of system sustainability. 
This characterisation of current production highlighted inherent differences in husbandry, herd management, 
resource availability, production and environmental outputs of both systems. The creation and operating of 
various stakeholder favoured development scenarios including improved livestock genetics, nutritional 
provision and herd health interventions were then completed discretely. The process returned an iterative 
process of model framework improvement, with the current representative baselines and the modelled 
scenarios allowing evaluation of model output accurateness and an indication of future interventions 
appropriateness. This modelling of particular livestock based metrics was applied alongside holistic forage 
and milk quality analysis to offer an initial comparison of the current differences between the two systems 
and to better identify targets for interventions improving production sustainability. The applied development 
interventions all improve specific aspects of system production efficiency in line with stakeholders principle 
motivations; total resource requirements and indicated likely resultant increase in GHG emissions suggest 
potential requirement for restructuring of the dairy production sector targeting improved environmental 
sustainability. This application will inform the ongoing development of wholly economic and environmentally 
sustainable dairy production in the region. 

This project is sponsored by the Bill and Melinda Gate Foundation (BMGF), the BBSRC, BSAS and the 
CGIAR Research Program on Livestock and Fish. We wish to thank all for their support. 
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ID: 58 Phosphorus Management for Sustainable Dairy Production 
Bailey J.S.1 

1Agri-Food and Biosciences Institute, Newforge Lane, Belfast, BT9 5PX, UK. 

Background: Under the Nitrates Action Programme for Northern Ireland, derogated farms are currently 
restricted to a maximum farm phosphorus (P) surplus of 10 kg P ha-1yr-1, but this limit may need to be reduced 
to lower P losses to water-bodies and reverse eutrophication. However, further restrictions on farm P imports 
might critically lower soil Olsen-P concentrations thereby limiting grass production, and undermine the P 
nutrition of high-yielding dairy cattle. Relationships between farm P surpluses, soil Olsen-P, and P 
concentrations in dairy cows diets, were therefore explored across a range of dairy farms to determine what 
level of P surplus was required to optimize soil P and grass production, thereby minimizing P loss to water, 
whilst ensuring an adequate concentration of P in dairy cow diets. 
Methods: Farm P imports, exports and surpluses, average soil Olsen-P concentrations, and mean 
concentrations of P in dairy cow (whole) diets (grazed grass, conserved forage and concentrate feeds) were 
monitored over a 4-year period on 8 dairy farms representative of intensive dairy production systems. 

Results: Average soil Olsen-P concentrations for farms were significantly correlated with mean P surpluses 
over a 4-year period (Figure 1a). The relationship indicated that the mid-point of the target Olsen-P range (20-
25 mg P l-1) associated with optimum grass production and minimum P loss to water could be achieved with 
a P surplus of 5 kg P ha-1 yr-1. A significant correlation was also found between farm P surpluses and P 
concentrations in dairy cow diets (Figure 1b), with optimal dietary P concentration for high-yielding cows 
(3.6 g P kg DM) (Ferris et al, 2010) associated with a P surplus of 2.7 kg P ha-1 yr-1. 
Conclusion: A farm P surplus of 5 kg P ha-1 yr-1 appears sustainable; it maintains grassland within the optimum 
soil Olsen-P range, thereby minimising risk of P loss to water, and neither compromises grass production nor 
dairy cow nutrition. 
Reference: Ferris C P et al. Animal 2010, 4: 560-571. 

Funded by Department of Agriculture and Rural Development. 
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ID: 79 Current status and future prospects of Silent Valley (Thiruvazhamkunnu) Farm 
Platform 
Marykutty Thomas1 

1Livestock Research Station, Kerala Veterinary and Animal Sciences University, Thiruvazhamkunnu, 
Palakkad, Kerala 

The Silent Valley / Thiruvazhamkunnu Farm is located in Kerala, the Southern peninsular region of India 
between 11.040 latitude and 76.370 longitude. The Silent Valley Farm is having a land area of 163 hectares. 
It possesses a crossbred dairy herd, a Murrah buffalo farm, conservation units of Vechur cattle and Attappady 
Black goats, fodder plots, agro-forestry plots, plantation crops and natural forest. Being the global farm 
platform partner in humid tropics, the Silent Valley Farm focuses on future farming experiments in general 
and on naturally adapted livestock and forage species in particular. The perspective plan of the Silent Valley 
Future Farm is based on self-supporting, sustainable, clean, green and ethical livestock production. It 
undertakes the projects on characterization, conservation, improvement and sustainable use of local varieties 
of farm Animal Genetic Resources (FAnGR) adaptation studies and breeding for disease resistance. The Silent 
Valley Farm had promulgated the model of “Biologically integrated farming system” and intercropping. We 
had adopted water conservation measures inclusive of construction of eartherrn dam, afforestation and bio-
fencing. Every step had been taken up to conserve the vast biodiversity of the farm. We had already 
documented 96 varieties of butterflies and 125 bird species. The Silent Valley Farm imparts trainings on 
livestock farming, marketing, self-employment and entrepreneurship for students and farmers including the 
one funded by the Global Innovation Initiative (GII). Project on “Biogas based Power Generation Programme” 
in collaboration with Kerala State Electricity Board is in the pipeline. It is a manure-based greenhouse gas 
mitigation cum clean energy generation strategy for livestock farms. Research on improvement of silage 
quality and soil health in collaboration with GII partners are under discussion. 

Funded by Global Innovation Initiative. 
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Theme 8: Knowledge transfer 
Sustainable Livestock Systems: whose knowledge trumps? Claire Heffernan 
Claire Heffernan, School of Veterinary Sciences, University of Bristol, Langford, Bristol, BS40 5DU 
 
As the often-repeated truism goes: knowledge is power. But as the current discourse on sustainable livestock 
systems demonstrates, in order to empower, our concept of knowledge must be shared and collectively 
understood. Indeed, over the past sixty years, knowledge transfer across the global livestock sector has 
undergone many permutations. Most of these efforts have been broadly in line with the grand narratives of 
development itself (Gardner and Lewis, 1996; Desai and Potter, 2006).  During the 1960s, as the modernist 
theory informed praxis, livestock development focused on ‘modernising’ production with the large-scale 
transfer of technologies and animal genetic resources from North to South. With the recognition that 
‘modernisation’ did not substantially impact the lives of the poor, dependency theory arose to explain this 
disconnect (Rapley, 2002). Dependency theory viewed capitalism and the exploitation of southern resources 
by the North, as the main cause of global divide between the rich and the poor (Vernengo, 2006). With the 
advent of dependency theory, self-sufficiency in livestock production became the primary aim. When such 
self-sufficiency remained illusory, the Alternate Development Paradigm arose during the late 1970s to take 
its place. ‘Alternative Development’ expoused a ‘people-centred’ and ‘participatory’ approach (Chambers, 
1983; 1994; Sachs, 1992; Schuurman, 1993). Central to the theory was the underlying notion that the failure 
of development was directly linked to the lack of input/consultation of those experiencing development: the 
poor themselves. As participation entered the paradigmatic graveyard, the notion of Sustainable development 
has arisen to take its place. No longer are the poor simply participating in their own futures, now the onus is 
on actions and practices that must bring benefits while restoring, as opposed to depleting, natural resources. 
However, the competing need to enhance food production in the global South has led to the current discursive 
conundrum in knowledge transfer: sustainable intensification. Technology, by necessity, again takes centre 
stage, and so it may be argued that we have come full circle (Heffernan et al, 2012). In the following 
presentation, I will explore past and present efforts at knowledge transfer across the livestock sector and 
outline a potential vision for the future.  
 
References 
Chambers, R. (1983). Rural Development: Putting the last first. London, UK: Longman. 
Chambers, R. (1994). Participatory Rural Appraisal (PRA): Analysis of experience. World Development, 
9(22), 1253-1268. 
Desai, V. & Potter, R. (Eds.) (2006). Doing Development Research. London, UK: Sage Publications. 
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USA: Pluto Press. 
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ID: 15  Haematological parameters of West African Dwarf rams administered with aqueous extract of 
Aspilia africana   

NseAbasi Etim1 

1 Akwa Ibom State University, Obio Akpa Campus, Akwa Ibom State, Nigeria 

Increasing demand and subsequent high cost of conventional animal feed ingredients in the tropics and the 
competition between humans and farm animals for the available food sources have created the need for 
sustainable alternatives. One of such alternatives is forage, example, Aspilia africana. This study was 
conducted to investigate the blood profile of West African Dwarf rams administered with aqueous Aspilia 
africana extract. Twenty four (24) rams aged 6-9 months with an average weight of 4.65kg were used for 
the study which lasted for 5 months. The experiment was in a Completely Randomized Design (CRD) of 
four (4) treatment groups with six (6) rams per treatment. Each treatment was replicated 3 times with 2 rams 
per replicate. Rams in treatment 1 (control)) received 10ml of distilled water, T2 were administered with 
aqueous Aspilia africana extract at 1000mg/kg body weight, T3 received 2000mg/kg BW and T4 received 
3000mg/kg BW. Rams in all the treatment were fed 2kg of forages and 500g of the same concentrate diet 
daily. Blood samples were collected and analysed pre-, during and post-experiment. The results of the study 
revealed no significant differences (P>0.05) in the haematological parameters of the rams among the various 
treatment groups pre-experiment, whereas significant differences (P<0.05) were observed during experiment 
and post-experiment. Dose dependent increases in values were observed for the rams administered with the 
extract (T2, T3, and T4). Treatment 4had the highest mean values; 36.50%, 12.75g/dl, 12.50x106/mm3, 
29.23fl, 34.93%, 10.21pg, 8.50x109/mm3; 74.50% while treatment 1 (control group) had the lowest mean 
values; 29.50%, 10.00g/dl, 9.00x106/mm3,33.25fl, 33.91%, 11.25pg, 11.25pg, 70.00% for Packed Cell 
Volume, Haemoglobin , Red Blood Cell counts , Mean Corpuscular Volume , Mean Corpuscular 
Haemoglobin Concentration, Mean Corpuscular Haemoglobin, White Blood Cell counts and lymphocytes, 
respectively . The results obtained post-experiment followed similar trend as those during experiment with 
T4 recording the highest significant mean values (P<0.05)in all the parameters except neutrophil. The high 
and significant increase in haematological parameters of rams administered with aqueous Aspilia 
africana extract is an indication that Aspilia africana could stimulate erythropoiesis. Thus, Aspilia 
africana is recommended for use in the management of anaemia.  
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ID: 39 Effects of peppermint (Mentha piperita L.) and thyme (Thymus vulgaris L.) essential oils on daily 
weight gain and health of Holstein female calves 

Babak Darabighane1, Farzad Mirzaei Aghjeh-Gheshlagh1
, Ali Mahdavi2*, Ata Mahdavi2 

1 Department of Animal Science, University of Mohaghegh Ardabili, Ardabil 
2 Faculty Veterinary Medicine, Semnan University (*correspond Author) 

 Background Calf rearing is among the most sensitive activities commonly occurring in cattle farms. In other 
words, given the potential environment tensions and sensitivity of calves to unfavorable surrounding 
conditions, it is extremely important to observe nutrition and health-related principles in order to have healthy 
calves. Given antibacterial properties found in some herbs, products of these natural additives can be used to 
improve and enhance health conditions in calves. 

Methods This experiment was conducted on 20 female calves, with an average weight of 40±1.2 kg, assigned 
in a completely randomized designto 4 treatments each with 5 replicates: Treatment 1 (control treatment; no 
additive to the milk used by calves on daily basis); Treatment 2 (5 ml peppermint essential oil added to daily 
milk); Treatment 3 (5 ml thyme essential oil added to daily milk); and Treatment 4 (2.5 ml peppermint 
essential oil + 2.5 ml thyme essential oil added to daily milk). The experiment was conducted on the calves 
over a period of 30 days starting on the third day of treatment. 

Results The results indicated no significant difference between the treatments in terms of daily weight gain 
over the experiment period (p>0.05). The calves treated with herb essential oils had higherfecal score 
compared with the control group, with Treatment 4 having the highest score among all calves treated with 
herb essential oils, and at the same time, having the smallest E. coli count compared to other groups (p<0.05). 
In addition, the calves that received herb essential oils (Treatments 2, 3, and 4) showed no significant 
differences from the control group in terms of white blood cell count (p>0.05). 

Conclusion Based on these findings, it can be concluded that peppermint and thyme essential oils can 
decrease E. coli count and lower the number of diarrheal incidence among calves. 

ID: 98 The effect of the inclusion of cold-pressed rapeseed cake in dairy cows diets on rumen 
biohydrogenation fatty acid profile 

Zubiria, R. Atxaerandio, R. Ruiz and A. Garcia-Rodriguez, Neiker-Tecnalia, Granja Modelo Arkaute, E-
01080 Vitoria-Gasteiz1  
1Neiker, Spain, izubiria@neiker.eus 

The high costs of feeding animals in dairy farms encourage finding locally alternative feedstuffs to include in 
feed formulations. Cold pressed rapeseed cake (CPRC) is a by-product of biodiesel and it can be a great local 
source of protein and energy rich in oleic acid (c9-18:1) .The objective of this study was to assess the effect 
of the inclusion to CPRC in the concentrate of dairy cows on the biohydrogenation intermediaries. 

Eight Holstein and 10 Brown Swiss dairy cows were used. Cows were paired on the basis of race, milk yield, 
parity, and days in milk, after a two-week-covariate-period.  Two concentrates were formulated to be 
isoenergetic and isoproteic. Inclusion of CPRC (20%) in the experimental concentrate reduced soybean meal 
(20 vs. 15 %) and corn DDGs (14 vs. 1.8 %) formulation compared to control. Concentrates were offered in 
automatic feeders. Forage was offered ad libitum. The experiment lasted for 10 weeks. Rumen liquid was 
taken by an oesophageal probe connected to a vacuum pump two times a day during two consecutive days. 
Fluid samples were pooled according to cow and day and they were frozen for fatty acid profile analysis. 

Although non-significant differences were found in terms of total saturated fatty acids, CPRC fed cows 
showed a greater C18:0 (53.8 vs. 47.5 %, P= 0.003), but lower C16:0 (13.7 vs. 19.7 %, P<0.001), C14:0 
(2.1 vs. 2.9 %, P=0.011) and C12:0 (0.3 vs. 2.0 %, P<0.001)   There was a tendency for greater total mono 
unsaturated fatty acid (MUFA) concentration with CPRC (17.2 vs. 15.4 %, P=0.074). 

In conclusion feeding CPRC modified the rumen fatty acid profile towards increased unsaturated fatty acid 
concentrations. 

A.N.Hirstov, J.Dairy Sci.92:5561-5582; C. E. POLAN, J. Bacteriol. October 1964 vol. 88 no. 4 1056-
1064;M.Vander Pol, J.Dairy Sci. 91:698-703  z. WU,1991 I Dairy Sci 74:3025-3034.  
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ID: 99 The effect on production, milk composition and fatty acids profile of inclusion cold-pressed 
rapeseed cake in dairy cow diets 

Zubiria, R. Atxaerandio, R. Ruiz and A. Garcia-Rodriguez, Neiker-Tecnalia, Granja Modelo Arkaute, E-
01080 Vitoria-Gasteiz11Neiker, Spain, izubiria@neiker.eus  
The costs of feeding animals in dairy farms encourage finding locally alternatives feedstuffs to include in 
feed formulations. Cold pressed rapeseed cake (CPRC) a by-product of biodiesel has been studied as a 
source of protein and energy. The objective of this experiment was to assess the effect of the inclusion to 
CPRC in dairy cows diet on milk yield, composition and fatty acid profile. 
 Eight Holstein and 10 Brown Swiss dairy cows were paired on the basis of race, milk yield, parity, and days 
in milk, after a two-week-covariate-period.Two concentrates were formulated to be isoenergetic and 
isoproteic. Inclusion of CPRC (20%) in the experimental concentrate reduced soybean meal (20 vs. 15 %) and 
corn DDGs (14 vs. 1.8 %) in formulation compared to control. Concentrates were offered in automatic feeders, 
forage was offered ad libitum. The experiment lasted for 10 weeks. Individual milk yields were recorded 
daily. Individual milk samples were taken every two weeks and were analyzed for protein, fat and urea 
concentrations. Milk samples were taken on week 3, 6 and 9 weeks to determine the fatty acid profile. 
 No significant differences were found in terms of milk yield (25.3 vs. 23.9 kg, P= 0.494) and protein 
(3.43 vs. 3.29 %, P=0,572), but feeding CPRC increased milk fat (4.37 vs. 3.96 %, P=0,061) and decreased 
milk urea concentrations (180 vs. 221 mg/l, P=0,004). Feeding CPRC increased total mono unsaturated fatty 
acid (MUFA) (32.1 vs. 27.7%, P=0.012) and n3(0.48 vs. 0.41%, P=0.049) concentrations. Total saturated 
fatty acid (SFA) decreased(63.7 vs. 68.4%, P=0.013). In conclusion feeding CPRC in the concentrate 
maintained milk yields, increased milk protein and fat concentration and decreased milk urea concentrations 
with higher amount of MUFA, n3 and less SFA. 
 A.N.Hristov et al; J.Dairy Sci. 2009, 92:5561-5582. G.A.Broderick et al; J.Dairy Sci. 2008, 92:2822-2834. 
M. Vander et al; J.Dairy Sci. 2007, 91:698-703. 
 
ID: 122 Maximizing profit and mitigating emissions through alternative feeding strategies in 
Brazilian Cerrado beef systems 

 R. de Oliveira Silva1,2, L. G. Barioni3, D. Moran2 
1 School of Mathematics, The University of Edinburgh, Scotland. 2 Land Economy and Environment 
Research , SRUC, Edinburgh Scotland. 3 Embrapa Agriculture Informatics, Brazil. 

Brazil is the world’s second largest beef producer of over 9 Mt  accounting for around 15% of global 
production in 2012–13. Production is predominantly pasture-based on a grassland area of approximately 170 
Mha. But this production can entail significant environmental impacts. Emissions from cattle herds are 
currently higher than those from the transport sector. Focusing on the Cerrado core (central Brazilian 
Savannah), region responsible for 34% of national beef production, this paper analyses the optimal adoption 
rate, abatement potential and cost-effectiveness of different feeding strategies including grass-fed (through 
the restoration of degraded pastures), feedlot ration and grass-fed combined with supplements (concentrate 
or protein). The analysis employs a bottom-up linear programming model to represent beef production in 
the Cerrado. The model optimises the use of the farm resources (capital, cattle, land) while meeting demand 
projections and maximizing profit subject to demand and pasture area projections. The modelled feeding 
strategies increase productivity and reduce emissions in different ways; grass-fed reduces the need for more 
land and increases carbon stocks, while feedlot and supplements shorten the animal lifecycle. Three of the 
four feeding strategies simulated — concentrate supplementation, protein supplementation, and grass-fed — 
have negative cost-effectiveness (CE): US$ − 8.01 t CO2e− 1, US$ − 2.88 t CO2e− 1 and US$ − 0.05 t CO2e− 1, 
respectively. Adopting these measures implies a win-win of cost-savings and reduced emissions. The 
abatement potential (AP) of grass-feeding in theCerrado (through the restoration of degraded pastures) is 
26.9 Mt CO2e yr− 1. The AP of feedlot finishing, concentrate supplementation, protein supplementation is 
around 450 kt CO2e yr− 1, but the CE of feedlot US$ 31.32 t CO2e− 1 is high relative to supplementation and 
grass-fed strategies. The study highlights how increased productivity can be achieved with cost-effective 
feeding strategies.Funded by EU FP7 (AnimalChange project), CAPES Foundation and Scottish 
Government-RESAS. 
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ID: 127 Evaluation of novel protein ingredient on performance in beef animals 

C.A. Sgoifo Rossi1, R. Compiani1, H. Warren2 and S. Vandoni2 
1Department of Veterinary Science and Technology for Food Safety, University of Milan, Italy; 2Alltech 
Bioscience Centre, Dunboyne, Ireland 

Background: Protein is an expensive part of livestock rations. Improving growth efficiency by inclusion of 
novel protein ingredients is one way to address this. This study aimed to investigate the effect of one such 
ingredient on growth performance in beef heifers. 

Methods: One hundred and five Charollais heifers, for 118d, were randomly allocated to one of two 
treatments: Control – basal TMR or Treatment – basal TMR reformulated with a novel protein ingredient. 
Diets were nutritionally-adequate for three feeding phases: adaptation, growing and fattening. Heifers were 
weighed on d0, d49 and before slaughter (d118). Average daily gain (ADG) was calculated from liveweight 
data. Weekly group dry matter intake (DMI) was obtained by subtracting weight of feed refusal from feed 
offered. Feed conversion rate (FCR) was calculated from DMI and ADG. Data were analysed by one-way 
ANOVA, proc GLM of SAS 9.3 (SAS Inc). 

Results: By the end of the trial, animals in the Treatment group averaged 15.4kg heavier (p<0.001) compared 
with Control animals. This led to a significantly (p<0.001) better ADG of 0.213 kg/d during the first part of 
the trial and of 0.114 kg/d during the last part of fattening for the Treatment group vs. Control. Overall, treated 
animals showed a better ADG (p<0.001) of +0.155 kg/d with respect to the Controls. DMI was similar across 
both groups (8.01 and 8.16 for Control and Treatment, respectively) meaning that FCR was improved in the 
Treatment group with respect to Control at 6.23 and 6.90, respectively. 

 

 

Table 1. Growth performance of Charollais heifers 

  Liveweight (kg) ADG (kg/d) 

  d0 d49 d118 d0 d49 d118 

Control 297.47 359.51 434.31 1.266 1.084 1.160 

Treatment 294.52 367.00 449.68 1.479 1.198 1.315 

p value ns 0.07 <0.001 <0.001 <0.001 <0.001 

 

 

Conclusion: Dietary inclusion of a novel protein ingredient improved growth performance in Charollais 
heifers in this study and would be a suitable ingredient for intensively produced beef diets. 

 

Funded by Alltech Inc. 
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ID: 128 Evaluation of novel protein ingredient on quality of meat from beef animals 

C.A. Sgoifo Rossi1, R. Compiani1, H. Warren2 and S. Vandoni2 
1Department of Veterinary Science and Technology for Food Safety, University of Milan, Italy; 2Alltech 
Bioscience Centre, Dunboyne, Ireland 

Background: Protein is an expensive part of livestock rations. However, use of novel protein ingredients 
without negatively affecting product quality is a potential solution. This study aimed to investigate the effect 
of one such ingredient on the quality of meat from beef heifers. 
Methods: Forty Charollais heifers, for a period of 118d, were randomly allocated to one of two treatments: 
Control – basal TMR or Treatment – basal TMR reformulated with a novel protein ingredient. Diets were 
nutritionally-adequate for three feeding phases: adaptation, growing and fattening. Heifers were weighed on 
d0, d49 and before slaughter (d118). Growth performance measurements were carried out and are described 
elsewhere (Sgoifo Rossi et al., 2016). Post-slaughter, cold carcass weight after 48h was taken. Samples 
of longissimus thoracis from between the 5th and the 7th rib were divided into three, 250 cm steaks for 
analysis of initial colour, pH, chemical characteristics, cooking loss, shear force, as well as pH, drip-loss and 
colour after 5 days of display. Data were analysed by one-way ANOVA, using proc GLM of SAS 9.3 (SAS 
Inc). 
Results: Growth performance results have been presented elsewhere. Average cold carcass weight was higher 
(p<0.001) in the Treatment group compared with Control, likely as a direct consequence of the statistical 
difference in ADG and thus final live weight. However, dressing percentage was unaffected. Dietary treatment 
did not affect any aspect of meat quality measured in this study. 
Conclusion In this study, dietary inclusion of a novel protein ingredient resulted in a higher cold carcass 
weight in treated animals vs. Control, however, this was likely due to the difference in final liveweight. No 
effect on meat quality parameters was noted demonstrating that this ingredient could be reformulated into 
Charollais heifer beef diets. (Funded by Alltech Inc) 
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ID: 135 Wool production grazing campos grasslands 

 C. Viñoles; F. Montossi; E. Berretta; I. De Barbieri 
National Institute of Agricultural Research, Tacuarembó, Uruguay 

 This study sought to evaluate the wool production and quality of weathers grazing campos grassland at 
different stocking rates (SR) and rotational stocking methods (RSM). Sixty animals were assigned to a 2×2 
factorial experiment with SR (low: 5.3 and high: 8.0 animals/ha) and RSM (alternate: 21/21 and intensive: 
7/14, days stocking period/rest period) as the main effects. The results from animal and forage components 
were analyzed by analysis of variance in SAS (P<0.05). A greater SR was associated to a lesser mean annual 
and seasonal forage availability while the intensive RSM reduced forage availability compared to the alternate 
RSM (P<0.01). A greater grazing frequency and intensity increased green herbage mass and reduced dead 
material on offered herbage. The lower SR was compatible with heavier animals, producing more wool of 
better quality, regardless of the RSM. The alternate RSM at high SR produced more forage, but sheep were 
heavier under the intensive RSM at low SR. The use of adequate SR under controlled grazing systems would 
allow sustainable production of high quality Merino wool. 

 Table 1. Effects of SR and RSM on herbage mass and botanical composition of campos grassland and 
liveweight and wool production and quality of Australian Merino weathers. 

      SR     RSM     

Variable   High Low P Alternate Intensive P           Interaction 

Herbage mass (kgDM/ha) 
1198 

±36a 

1758 

±36b 
** 

1545 

±36a 

1410 

±37 b 
 

** 
        

       * 

Botanical 
composition (%) 

Dead material 
44.3 

±1.6a 

50.7 

±1.6b 
** 

48.8 

±1.6 

46.2 

±1.6 
        
ns        ns 

Green herbage 
mass 

55.7 

±1.6a 

49.3 

±1.6b 
** 

51.2 

±1.6 

53.7 

±1.6 
 

ns        ns 

Liveweight (kg) 

Initial 
48.3 

±0.7 

47.9 

±0.8 
ns 

47.5 

±0.8 

48.7 

±0.8 
  

ns 

 

ns 

Final 
50.2 

±0.4a 

52.8 

±0.5b 
** 

51.0 

±0.5 

52.0 

±0.5 
  

ns 

 

* 

 
Fleece weight 
(kg) 

3.92 

±0.06a 

4.29 

±0.08b 
** 

4.09 

±0.07 

4.11 

±0.07 
  

ns 

 

ns 

Wool production 
and quality 

Fiber diameter 
(µ) 

18.8 

±0.2 

19.3 

±0.3 
ns 

19.3 

±0.2 

18.9 

±0.2 
  

ns 

 

ns 

 Staple strength 
(N/Ktex) 

35.5 

±0.4a 

37.7 

±0.6b 
** 

37.2 

±0.5 

36.0 

±0.5 
  

ns 

 

ns 

 
avsb = between columns for each factor differ statistically; *=P<0.05, **=P<0.01, ns= non-significant 
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Theme 3: Nutrition and health 
ID: 40 Effect of Cinnamomum zeylanicum (Cinnamon) and Salvia officinalis (sage) essential oil (Oral 
drops) against two foodborne pathogenic bacteria (E.coli and Staphylococcus aureus). 

Javan A.J1, Mahdavi A1, Bayani M1, Keykhosrayi K1 & Ardehali P2 
1 Faculty Veterinary Science, Semman University, Afganistan 
2 DVM graduate, Tehran University 
 
Background: Application of natural compounds, including essential oils (EOs) and extracts are an effective 
method against growth of bacterial pathogens in food. In this study the effect of Cinnamomum Zeylanicum 
(Cinnamon) and Salvia officinalis (sage) essential oil (Oral drops) on bacterial food-borne pathogens 
including Escherichia coli O157: H7 and Staphylococcus aureus was evaluated. 
Materials and Methods: Two foodborne pathogenic bacteria (Staphylococcus aureus ATCC 6538, Escherichia 
coli ATCC 10536) were used as test microorganisms. Minimal inhibitory concentrations (MIC) of 
Cinnamomum Zeyl anicum and Salvia officinalis essential oil against these bacteria were determined by 
microdilution method with using different concentrations of the essential oils (2-56 mg/ml). 
Results: In vitro investigation of both oral drops TS of these plants showed the antibacterial properties against 
the S.aureus and E.coli. MICs of Cinnamon oral drop TS and Salvia officinalis oral drop TS against E.coli 
were 16 and 48 mg/ml and against S. aureus were 6 and 24 mg/ml, respectively. In this regard, antibacterial 
effect of both essential oils against Gram positive bacteria was more than Gram negative bacteria and also 
cinnamon essential oil represented more potent antibacterial effect than salvia essential oil. 

Conclusion: Based on these results, it is clearly indicated these oral drops TS can be used as an accessible 
source of natural antibacterial, against bacterial pathogens especially food poisoning pathogens such as S. 
aureus and E.coli. 

 
Table 1. Minimal inhibitory concentrations (MIC) of Cinnamon and salvia against S. aureus and E. coli. 

E. coli (mg/ml) S. aureus (mg/ml) Oral drop 

16 6 Cinnamon 

48 24 Salvia 

 

 

Reference 
Thongson, C., Davidson, P. M., Mahakarnchanakul, W., &Weiss, J. (2004). Antimicrobial activity of 
ultrasound-assisted solvent-extracted spices. Letters in Applied Microbiology, 39 (5):401-406.  
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ID:45 Chemical composition of ruminant meats in Algeria: effects of species, age, gender and muscles 

Hafid N1 and Meziane T1 
1 Institute of Veterinary Science and Agricultural Science, Laboratory of Environmental, Health and Animal 
Production. Batna University, 05000, Algeria. 

 
The objective of the study is to determine the chemical composition and evaluate the nutritional quality of 
ruminant meat in Algeria from 60 Brown Atlas cattle, 64 Ouled-Djellals sheep and 60 Arbia goats, slaughtered 
in the Aures region. The goat meat is the leanest meat; it is rich in water and low in fat. For age, the chemical 
composition of ash, crude protein and fat content gradually increases with advancing age, except for moisture. 
The gender influence is negligible in small ruminants, while cows have a higher fat content than intact bulls. 
The choice of the muscle also affects: the rate of total lipid is higher in the LD than in BF (3,48% LD vs 
2,15% BF for cattle, 5,42% LD vs 4,12% BF for sheep and 3,21% LD vs 2,37% BF for goats). Meat can be 
classified into thin (goats, youngs and male adults cattle) or fat (sheep, adults and culling cows). 

 

ID:140 Potential antimicrobial activity of water-soluble extracts from Asiago cheeses against Listeria 
spp and S. aureus. 

Segato S.1, Lignitto L.1, Oulahal N.2, Degraeve P.2, Catellani P.1 & Ricci R.1 
1 Department of Animal Medicine Production and Health, University of Padova, Italy 
2 Department de Génie Biologique, Claude Bernard University Lyon 1, France 
 
Background: Limiting the economic losses due to food spoilage by avoiding the use of hurdle technology 
(i.e., temperature) is one of the major challenge for the dairy industry.  

Methods: The antimicrobial activity of water-soluble extracts (WSEs) from Asiago d’Allevo cheeses, ultra-
filtrated by a 10000 Da cut-off, was tested for its effectiveness against L. innocua, L. monocytogenes and S. 
aureus throughout a 24 hour-incubation time. WSEs were obtained from cheeses of two production systems, 
barn vs alpine grazing, and ripened for 6 or 12 months. Three peptide (WSE) concentration (<20, 20-40, >40 
mg/mL) were tested. Data were submitted to the statistical analysis according a mixed model.  

Results: The cheese production system did not affect the inhibitory activity of the WSEs. A peptide 
concentration above 40 mg/mL led to a higher detrimental effect on L. spp. In addition, the permeates from 
the 12 month-aged cheeses showed higher antimicrobial activity than the 6 month-aged ones, although the 
inhibitory capacity was similar between the two ripening thesis when a higher peptide concentration was used. 
Compared to L. spp, a moderate inhibition of S. aureus was observed during the 24 h-incubation period, with 
no significant effect of both the cheese production system and of the ripening period.  

Conclusions: Most of the WSEs exhibited a bacteriostatic action against the three bacteria under investigation 
since the bacterial growth was indeed observed only after the 24 h of incubation. In conclusion, the cheese 
production system (barn vs alpine grazing) did not influence the antimicrobial activity of WSEs, although it 
is interesting to highlight that a higher inhibition against L. monocytogenes was detected in cheeses produced 
without a starter lactic acid bacteria. 

Acknowledgment – This work was financially supported by Fondazione CARIVERONA.   
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ID: 141 Influence of ageing method on beef nutritional and organoleptic quality. 

Garbin E., Zoroaster A., Serva L., Mirisola M., Tenti S., Marchesini G., Andrighetto I., Segato S. 
Department of Animal Medicine Production and Health, University of Padova, Italy 

 
Background: To increase the sustainability of the beef supply chain, there is a need to prolong the shelf life 
of meat. Quite apart the freezing method, the effectiveness of vacuum packaging (VP) and dry ageing (DA) 
in retaining meat quality traits is still debated.  

Methods: Samples (n = 24) of boneless strip loins (m. longissimus dorsi, m. spinalis dorsi, m. semispinalis 
capitis) were packaged in vacuum bags or dry aged (DA) in a cooling room until the 30th day post mortem. 
Proximate composition, colour, chemical traits, peroxide value and sensorial attributes were determined in L. 
dorsi and data were submitted to one-way ANOVA.  

Results: Ageing losses were significantly higher in the DA muscle resulting in a higher content of crude 
protein and fat. The ageing method did not affect colour traits with the exception of a* (redness) values which 
tended to be lower for DA-meat samples. The DA method appeared to increase the peroxide value compared 
to VP (18 vs 11 microg O2/g lipids) probably because of the more intensive lipid oxidation. However, the 
values observed in this trial were lower compared to those reported in literature (Boselli et al., 2009). The 
tenderness and the overall acceptability were significantly higher in the DA-samples.  

In conclusion, both DA and VP seems to be adapted to prolong the beef meat shelf life, although the 
recommendation of which method to use can depend on microbial data. 
Acknowledgment – This work was financially supported by Fondazione CARIVERONA. 
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Theme 4: Animal health and welfare 
 

ID: 42 Serum concentrations of some interleukins and acute phase proteins in natural bovine 
helminthosis in Ibadan, Nigeria. 

Lasisi, O.T & Banwo, O.G. 
Department of Veterinary Medicine, University of Ibadan, Ibadan Nigeria. 

 
Background: Parasitic diseases induce a chain of reactions in the host and the ensuing metabolic consequences 
directly affect the pattern of host nutrient metabolism. Determination of serum concentrations of interleukins 
and acute phase proteins in natural bovine helminthiasis has not been well researched in spite of inflammatory 
reactions produced by the helminth parasites. 

Methods: This study was carried out to determine serum concentrations of some cytokines induced acute 
phase proteins (Serum Amyloid A (SAA), Haptoglobin (Hp) and C-reactive protein (CRP)) and 
immunoreactive interleukins (IL-1, IL-2, IL-3, IL-4, IL-5 and IL-6) in cattle naturally infected with bovine 
helminthiasis in Ibadan, Nigeria. The study included a total of 540 cattle. The modified McMaster technique 
was used to determine the degree of helminth infection and to differentiate between the groups of cattle with 
eggs per gram faeces (EPGF) of 200 considered for apparently healthy animals. Group A comprised helminth-
infected cattle (n=264) while group B comprised apparently normal cattle (n=276). The serum concentrations 
of interleukins and acute phase proteins were determined using the Technicon-2 AutoAnalyzer (Bran + 
Leubbe Pty Ltd., Homebush, Australia). 

Results: In groups A and B cattle, the overall mean EPG was 810.0±476.7 and 152.2±51. It was found that 
mean SAA (µg/l) and CRP (%) levels were significantly (P < 0.05) higher in helminth-infected cattle 
compared to values obtained for the apparently healthy animals. Also, SAA and Hp levels in the group A 
correlated with the increase in immunoreactive interleukin-6. However, the results between the evaluated 
groups did not show any significant differences in serum concentration of Hp (µg/l) (P > 0.05). 

Conclusions: Therefore, some acute phase proteins are involved in the pathophysiology of bovine 
helminthiasis and are closely related to the inflammatory activation of the disease in cattle. Hence, it is 
suggested that systemic markers of inflammation can identify subjects at high risk of natural bovine 
helminthiasis and that IL-6 and SAA may be used as indicators for bovine helminthiasis.  
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ID: 47 Animal health services and veterinary drug dispensing practices in the Rift Valley, Kenya. 

Higham L.E1,2, Thrusfield M2, Ongeri W3 & Asena K3. 
1 FAI, Oxford. 
2 University of Edinburgh. 
3 Sidai Africa Ltd, Nairobi. 
 
Background: Livestock are of vital importance to the livelihoods of millions of people worldwide, playing a 
pivotal role in income-generation, employment, food security, transport and social cohesion. Access to quality 
animal health services by livestock owners is critical to sustainable food animal production, and promotes the 
responsible use of veterinary drugs. Animal health practitioners therefore represent key stakeholders within 
the world food system, and are custodians of our vital portfolio of efficacious medicines for human and animal 
use. 

Methods: A mixed-methods study was conducted in the Rift Valley of Kenya to characterise existing private 
animal health services and drug dispensing practices, and to explore perceptions of veterinary services 
amongst pastoralists and farmers. Forty structured questionnaires were administered to staff at animal health 
outlets, including franchised outlets of Sidai Africa Ltd, a social business established in 2011 to improve the 
quality of livestock products and services. Two focus group discussions were facilitated to explore the 
perceptions of a Maasai pastoralist group and a dairy farmer cooperative of their local animal health services. 
Results were analysed using descriptive methods and the confidence interval overlap technique. 

Results: Differences were detected in the characteristics of Sidai outlets, agrovets, pharmacies and dukas. 
Sidai outlets offered a more professional and diverse portfolio of livestock services, with staff selecting drugs 
based on principles of responsible drug use. Across all outlet types, staff knowledge and training gaps and a 
shortage of cold chain facilities were identified. Animal health qualifications and training were associated 
with responsible drug use. Farmers have strong preferences for certain products, which may foster the 
development of drug resistance. The majority of drug sales are accompanied by verbal advice only, presenting 
a risk of drug misuse by farmers. 

Conclusions: There is a clear demand from livestock keepers for accessible, affordable and quality animal 
health services and products in Kenya. Animal health practitioners could provide greater support to 
livelihoods, and act as stewards for our existing portfolio of antimicrobial drugs. 

This project is kindly supported by Fund for Sankalpa. 
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ID: 49 A rule-based behavioural model of the pasture-based dairy cow from GPS data 

Williams M1, N. Parthaláin M2, Brewer P3, James P1 and Rose M1. 
1 Institute of Biological, Environmental and Rural Science, Aberystwyth University, Ceredigion, Wales. 
2 Department of Computer Science, Aberystwyth University, Ceredigion, Wales. 
3 Department of Geography and Earth Sciences, Aberystwyth University, Ceredigion, Wales 
 
Background: Identifying subtle changes in the behaviour of dairy cows due to disease is subjective and 
difficult. We aimed to build a behavioural model of the pasture-based dairy cow using GPS as a step towards 
a more objective means of monitoring health and welfare. 
Methods: GPS data from neck-mounted collars were collected from 40 Holstein dairy cows. Four cows were 
grazed in a paddock each day and observed for the behaviours Grazing, Resting and Walking. Observed 
behaviours were aligned to the downloaded GPS data. Total data for model building and validation was 
Grazing = 28h, Resting = 120h and Walking = 5h. Forty three behavioural features were computed from the 
raw positional fixes. A classifier model was built using a rule-based learner in WEKA 3.7.11 (Hall et al., 
2009). Model performance was tested on data from four previously unused cows in a separate location on the 
same farm. 
Results: Classification accuracy of the final classifier model for Grazing, Resting and Walking was 0.82, 0.77 
and 0.98 respectively. A total of 9 rules were generated for all behaviours. The Table below shows the most 
important rules generated from the GPS data; rules are incomplete for Grazing. 
Conclusion: The simplicity of the rule-set generated is transparent and humanly interpretable through the use 
of intuitive IF-THEN conditional flow statements and a step towards identifying dairy cow behaviour at 
pasture. 
 

References:  

Hall, M., E. Frank, G. Holmes, B. Pfahringer, P. Reutemann, and I. H. Witten. 2009. The WEKA data mining 
software: an update; SIGKDD explorations, 11: 10-18. 

 
Sponsorship of Manod Williams by the Coleg Cymraeg Cenedlaethol is gratefully acknowledged 

 
Table 1. Rules generated by classifier model. 

Rule Behaviour 

IF Maximum Speed ≥ 2.45 miles/h Walking 

IF Mean Acceleration Positive ≥  0.03m/h2 AND Maximum Distance 
Moving ≤ 2.17m AND Mean Speed ≥  0.23miles/h AND Accumulated 
Distance Moving ≥  11.92m 
 

Grazing 
 

OTHERWISE Resting 
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ID: 51 Assessing the Validity of Farm Animal Welfare Indicators. 

Nicol C, Browne B, Caplen G, Davies A, Held S, Kelland I, Mendl M and Paul L. 
Animal Behaviour and Welfare, School of Veterinary Science, University of Bristol, United Kingdom. 
 
Valid measures of animal welfare are required to underpin societal and legislative judgements about how to 
treat farm animals. Many measures are recorded during farm audits, but this can be problematic. Extensive 
data collection can be time-consuming, with high levels of redundancy. Different  putative welfare indicators 
may not co-vary in a consistent manner across differing housing or husbandry conditions, and may largely 
reflect short-term rather than long-term welfare, the latter being the key component of an animal’s overall 
quality of life.  Significantly, the expert opinions currently used to weight the importance of different WIs 
may not reflect the animals’ own “opinions” or preferences.  For all of these reasons, fundamental work on 
the validity of welfare indicators (WIs) is still required (Nicol et al., 2009). 
Our project takes a ‘first-principles’ approach to validating measures of animal welfare, using laying hens as 
a model species. In Phase 1 we obtained and used information on hens’ preferences for environments, 
resources and stimuli, to design and create preferred (P) and non-preferred (N) living conditions.  In Phase 2, 
60 hens were allocated to live long-term (6 months) in P or N environments, or to transition between P and N 
environments in a series of sequential steps, so that their living conditions either steadily improved or steadily 
deteriorated.  Throughout the experiment, an exceptionally broad range of traditional and novel measures of 
the birds’ physical health and condition, physiology and behaviour was recorded. Novel measures included 
telomere length, and non-invasive measurement of blood pressure. Sophisticated statistical analyses were 
conducted to establish which indicators were associated with ‘gold standard’ laboratory measures of bird 
preference, emotion and long-term mood and hence were the most valid indicators of welfare.  The early 
results from Phase 2 will be presented. 

 

References: 

Nicol CJ. et al. (2009) Anim. Behav. 78: 413-424 
Work funded by BBSRC grant BB/K00042X11 
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ID: 56 Sustainable parasitic control strategy for small holder tropical goat production systems of 
Kerala, India. 

Thomas M and Syamala K. 
Kerala Veterinary and Animal Sciences University, India. 
 
Background: Small holder goat production in humid tropical Kerala is being plagued by parasitism and 
mounting anthelmintic resistance.  

Methods: Efficacy of Targeted Selective Treatment (TST), a refugia based worm control strategy was studied 
in a goat herd (mean number of goats/year =57). Monthly blanket anthelmintic treatment was the norm up to 
July 2013 in the herd. Thereafter, TST was adopted based on monthly evaluation of FAMACHA©, body 
condition score (BCS), body weight, evidence of nasal discharge and diarrhoea. 

Results: After implementing TST, mean frequency of goats treated was 28.4% and the mortality due to 
parasitism was nil. The frequency of non-anaemic animals (FAMACHA© scores 1, 2 and 3) was increased 
from 78.3% to 90.6% towards the end of the study (June 2014). Many of the animals (33.3%) received 
treatment only once whereas 13.3% were drenched with anthelminthics seven or more times. The effects of 
sire and sex were significant (p≤0.05) on the treatment frequency. Analysis of Faecal Egg Count (FEC) data 
revealed that most of the times, majority of goats had low FEC. The correlations of FEC with FAMACHA© 
(r=0.450) and Packed Cell Volume (PCV, r= -0.302) were highly significant (p≤0.001). Though not high, the 
correlations of BCS with PCV and FEC were also significant (p≤0.05). Further validation of FAMACHA© 
score in determining anaemia in goats against PCV as gold standard is shown in Table 1.  

Conclusions: Thus, TST can be effectively implemented to reduce the frequency of anthelmintic treatments 
using FAMACHA© as phenotypic marker for parasitism and anaemia in goats of Kerala. 

 
 
References: 

Bath. G.F and van Wyk. J.A. 2009 Small Ruminant Res. 86: 6–13. 
 
Table 1. Validation of FAMACHA© system, according to different evaluation criteria. 

 False- 
negative 

False- 
positive 

True negative True positive Correct 
treatment 

FAMACHA© 
3,4,5 as 
positive tests 

     

PCV±19 3 (1.2%) 129 (53.5%) 101 (41.9%) 8 (3.3%) 109 (45.2%) 

PCV±22 5 (2.1%) 113 (46.7%) 101 (41.7%) 23 (9.5%) 124 (51.2%) 
FAMACHA©  
4,5 as positive 
tests 

     

PCV±19 5 (2.1%) 29 (12%) 205 (84.5%) 3 (1.2%) 208 (85.7%) 
PCV±22 19 (7.9%) 23 (9.5%) 191 (78.9%) 9 (3.7%) 200 (82.6%) 
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ID: 59 If they’re happy do we know it? The Business Benchmark on Farm Animal Welfare 

McLaren, J1 & Appleyard, A1. 
1 Newcastle University, Newcastle-upon-Tyne, UK. 

Organizations whose businesses involve animals may find themselves open to scrutiny about the welfare of 
those animals – the quality of life (and death) experienced by the animals in their care. However, animal 
welfare is a human concept and as a consequence, different stakeholders may have different perceptions about 
the appropriate levels. This paper examines the impact on organizational behaviour of the collective actions 
of two NGOs to raise standards of farm animal welfare in food companies through a ranking system, the 
Business Benchmark on Farm Animal Welfare (BB). The BB is a calculative market device (Callon and 
Muniesa, 2005; Muniesa, Millo and Callon, 2007) with the potential to intervene in and reposition the market, 
suggesting a performative role (Callon, 1998). The case for BB performativity is developed through an 
analysis of personal trust in its creators, and empirical evidence drawn from a variety of data. The results 
demonstrate that the BB has influenced organizational behaviour by impacting on disclosure practices, 
internal and external communication. Drivers for this performativity are developed via the role of the BB 
system as a trusted measure of reputation (and thus a potential creator of reputation risk), enabling the firm 
and its stakeholders to use it as a validation mechanism. Overall, the BB has created a new normativity through 
a change in the informal rules or culture of the market surrounding farm animal welfare. 

The Business Benchmark on Farm Animal Welfare 2014 and 2013. Available on the website, www.bbfaw.com 

References: 

Callon, M. (1998) ‘The Embededness of Economic Markets in Economics’, in M. Callon (ed.) The Laws of 
the Markets, pp 1-58. Oxford: Oxford University Press. 

Callon, M. and Muniesa, F. (2005) ‘Economic Markets as Calculative Collective Devices’, Organization 
Studies, 26(8): 1229-1250. 

Muniesa, F., Millo, Y. and Callon, M. (2007) ‘An Introduction to Market Devices’, in M. Callon, Y. Millo 
and F. Muniesa (eds.) Market Devices, pp 1-13. Oxford: Blackwell. 

 

ID: 62 Putting humane, sustainable livestock production at the heart of the corporate agenda 

Ajuda I1, Jewell J1 & Jones T1. 

1 Food Business, Compassion in World Farming 

Major companies with far-reaching supply chains have significant and long-lasting impacts on livestock 
production and the wider issues of sustainability at a global level. Engaging those companies is crucial to 
ensuring animal welfare is firmly embedded in their sustainability and corporate social responsibility policies. 
In order to achieve humane livestock production, we must respect the needs of farm animals and provide for 
their mental wellbeing and behavioural expression, as well as ensuring the ir physical condition and health. 
Helping companies build humane sustainable strategies for dairy and meat production will ultimately lead to 
more animals raised in higher welfare systems. Such systems are underpinned by good feeding, good housing, 
good health, and good husbandry and management. However, in order to be supported by the consumer, 
socially relevant issues such as responsible use of antibiotics, transparent labelling, and an understanding of 
pricing structure should also be included in the corporate “farm to fork” strategy. 
There is currently no global certification scheme which assures to higher welfare standards, alongside other 
major sustainability concerns for the livestock industry. The Food Business programme at Compassion in 
World Farming helps drive positive change for farm animals by providing relevant tools to engage and 
encourage food companies to work towards higher animal welfare standards and more sustainable production. 
Here, we present our programme and highlight case studies demonstrating the progress achieved by some of 
our corporate partners specifically detailing how – and why - they are putting sustainable animal production 
and higher animal welfare standards firmly on their agenda.  
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ID: 71 Anthelmintic potency of a combination of Palm Kernel meal, Katuk Leaf powder and Betel Nut 
powder for reducing gastrointestinal nematode infection in the goat. 

 
Teuku R Ferasyi1, Yudha Fahrimal2, Razali1, Hamdani3, Al Azhar4, Simon Elieser5 & Anwar5 

1 Laboratory of Veterinary Public Health,  
2 Laboratory of Veterinary Parasitology,  
3 Laboratory of Veterinary Pathology,  
4 Laboratory of Veterinary Pharmacology, Faculty of Veterinary Medicine of Syiah Kuala University, 
Banda Aceh, Indonesia. 
5 Research Centre for Goat Production, Sei Putih, North Sumatera, Indonesia 
 
Background: In goats, we tested the anthelmintic potency of oral treatment with Palm Kernel meal (PK), 
Katuk Leaf powder (KL) and Betel Nut powder (BN), separately and in combination. 
Methods: 20 Boerka goats were allocated among four groups of 5: the Control group was given distilled water; 
PK only was given to Group P1; a combination of all three was administered to Group PK-KL-BN, and a 
combination of KL and BN was administered to Group KL-BN. All treatments were administered orally for 
35 consecutive days. Faecal samples were collected and animals were weighed before treatment (Day 0) and 
on Day 40 (5 days after the end of treatment). The number of eggs per gram faeces (EPG) was counted using 
the McMaster Technique. 
Results: Compared to the Control group, EPG of gastrointestinal nematode was significantly reduced by all 
treatments (P < 0.05). Specifically, EPG was decreased from pre-treatment values in all treatment groups: 
from 222 ± 31 to 60 ± 13 in Group PK, from 246 ± 51 to 84 ± 26 in Group PK-KL-BN, and from 222 ± 35 to 
84 ± 24 in Group KL-BN. There were no significant changes in body weight (P > 0.05). 
Conclusion: We conclude that Palm Kernel meal, Katuk Leaf powder and Betel Nut powder, can be given 
orally, separately or in combination, as an anthelmintic treatment for reducing gastrointestinal nematode 
infection in goats. 
Funded by: MP3EI Research Grant of Directorate General of Higher Education of Ministry of Education and 
Culture, Indonesia 
 

Table 2. Average number of gastrointestinal nematode eggs per gram faeces (EPG) and animal's body weight after oral treatment 
Palm Kernel meal, Katuk Leaf powder and Betel Nut powder, separately or in combination in Boerka goats. * = P <0.05. 

Treatment 
Group 

EPG Body Weight (kg) 

Pre-treatment 
(Day 0) 

Post-treatment 
(day 40) 

Pre-treatment 
(Day 0) 

Post-treatment 
(Day 40) 

P0 396± 140 174± 32 33± 1 36± 2 

P1 222± 31 60± 13* 35± 2 38± 2 

P2 246± 51 84± 26* 33± 2 37± 2 

P4 222± 35 84± 24* 33± 1 37± 2 
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ID: 81 Smothering in UK Free-Range Laying Hen Flocks – A Cautionary Tale. 

Rayner A.C1, Gill R2, Willings T.H3 & Bright A1. 
1 FAI, The Field Station, Wytham, Oxfordshire, UK 
2 The Lakes Free Range Company Ltd, Meg Bank, Stainton, Penrith, UK 
3 Noble Foods Ltd, The Moor, Bilsthorpe, Newark, UK 
 
Background: Smothering in poultry occurs when birds group together, often on top of one another, resulting 
in death from suffocation. As such, smothering is an economic and ethical concern for the laying hen industry. 
This cross sectional study was the first to determine the incidence of smothering in the UK Free-Range Egg 
industry and to explore associations with housing and management practices. 
Methods: Questionnaires addressing Nest Box Smothers (NBS), and Panic and Recurring Smothers (PSRS) 
were sent to free-range farm managers from two companies that represented 35% of the UK free-range egg 
supply. In total 206 questionnaires were returned, a 50% and 100% response rate. 
Results: Smothering was found to be a common occurrence with nearly 60% of farm managers reported 
incidences of smothering in their last flock. Percentage mortality due to smothering was reported at 1.6%. 
Responses supported previous reports of the unpredictable nature of smothering and an absence of effective 
reduction strategies in use. General linear modelling procedures found Breed (p=0.008) and Nest box 
manufacturer (p=0.014) to significantly predict NBS. Nest box manufacturer (p=0.009), the practice of 
feeding oyster, grit or grain on the litter (p<0.001) and increased range use on a sunny day (p<0.001) 
significantly predicted PSRS occurrence. 
Conclusions: The results of this study show smothering in free-range laying hens to be illustrative of the 
delicate balance of breed, housing environment and management in an intensively controlled livestock 
production system. Where one, or a combination of these factors are slightly displaced, the sustainability of 
such a production system can be challenged. Changes in breeding goals of genetics companies to improve 
productivity or reduce unwanted behaviours; the installation of human-centric housing systems implemented 
to increase management ease and production efficiency; and the implementation of management practices to 
encourage perceivably desirable animal behaviours to the consumer, may all contribute to, or create alternative 
sustainability challenges such as smothering.  
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ID: 84 Development of a novel prediction method to determine future reproductive success of Dairy 
Cows. 

Reid, J., Evans, B., O’Gorman, G., Browne, C. 
Hartpury College, Animal and Land, Hartpury, Gloucester GL19 3BE, England 
Background: Managing fertility in the dairy sector is fundamental in maintaining sustainability. In the United 
Kingdom there has been a significant decrease in reproductive performance in dairy cattle, which is thought 
to be attributed to the specific breeding of high yielding progeny. Days to first service (DFS) has been 
frequently used by producers to measure of herd fertility (Fricke et al., 2014). 
Material and methods: A scoring system was designed to predict the reproductive performance of dairy cattle, 
recording; heart rate (HR), rectal temperature (RT), body condition score (BCS), visual vaginal score (VV) 
and calving score (CS) during post-calving checks on 51 Holstein-Friesian cattle. Data was analysed by 
generalised linear model to determine the impact on DFS. 
Results: The results of the generalised linear model found that both VV (B=6.208, p=0.000) and CS (7.305, 
p=0.030) were significant predictors of DFS, whereas BCS (B=2.836, p=0.446), HR (B=1.520, p=0.197) and 
RT (B=0.509, p=0.877) were not significant predictors. Based on the results of the coefficients (Table 1), CS 
had the most substantial impact. A 1-point score increase in CS caused a predicted impact on 7.32 days 
increase in DFS. CS scores ranged from 1 to 4 and had a mean score of 1.55. 
Discussion and conclusion: Abnormal parturition and births where assistance is required, results in a greater 
bacterial contamination of the uterine environment. Failure to resolve these infections increases the 
development of various forms of uterine disease (Leblanc, 2008), and decreasing reproductive performance. 
Using this system it may be possible to identify animals at risk of future reproductive failure, allowing better 
treatment and management decisions to be made. 
 
References: 

Fricke P et el; J Dairy Sci 2014, 97: 2771-2781. Giuliodori M et al; J Dairy Sci 2013, 96:3621-3631. 

 
Table 1. Factor coefficients by Generalized Linear Model to predict the impact of DFS. 

Factor Score Impact on DFS (days) 

CHR  
 
1-point increase 
 
 

+1.52 

CRT +0.51 

CBCS +2.84 

VV  +6.21 

CS  +7.31 
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ID: 91 Stakes and Stakeholders in policy development for control of bovine TB in Ethiopia. 

Tesfaye A1, Moore H.L2, Wood J3, Berg S4, Geissler W3 & Alemu D1. 
1 Ethiopian Institute of Agricultural Research, Ethiopia. 2 University College London, UK. 
3 University of Cambridge, UK. 4 Bovine TB research, Animal & Plant Health Agency, UK. 
Background: Ethiopia is a predominantly agrarian country with a rapidly growing population. Livestock 
accounts for the largest resource in Ethiopia compared with other African countries, with an estimated 153.9 
million heads, of which cattle account for the highest stock with 56.7 million. There is an apparent trend that 
traditional extensive farming of Zebu cattle is increasingly supplemented with intensive farming of imported 
Holstein-Friesian and their cross-breeds, driven by high demand for dairy and meat products from a growing 
urban population. The resulting intensive peri-urban dairy sector is particularly vulnerable to diseases such as 
bovine tuberculosis (bTB), endemic in Ethiopia, to which imported breeds appear particularly susceptible. 
Transmission of bTB is facilitated through high stocking density. Close human-animal interactions entail as 
yet unquantified risk of transmission to humans. The persisting traditional cattle trading system is also 
recognized to be one of the factors that exacerbate transmission of bTB from hotspots to disease free zones. 
This phenomenon has not yet received due attention by policy makers and various stakeholders to set 
appropriate policy, technical, social and other measures in place for the control of bTB transmission. In 
recognition of this setback, the ZELS project “Ethiopia Control of Bovine TB Strategies” (ETHICOBOTS) 
has been established with the aim of developing control strategies for bTB in Ethiopia based on multi-
disciplinary investigation of bTB. 
Methodologies: Policy component of the study will be pursued through engagement of the standard survey 
methodologies including quantitative techniques using a structured questionnaire, participatory approaches 
and consultative brainstorming tools with relevant stakeholders. Policy perspectives along the chain of bTB 
transmission will be assessed with special reference to cattle trading practices, herd management and 
traditional consumption practices through which bTB transmission could be exacerbated. Policy makers and 
representative of stakeholders will be contacted through key-informant techniques to solicit details of 
particular issues. 

ID: 104 Some Biochemical Parameters On Rumen Impaction In Cattle With Indigestible Foreign Body 
(Plastic) In Batna (Algeria) 

Zahra, R 
Batna University, Algeria 
The prevalence of rumen impaction in cattle with indigestible foreign bodies (plastic) was studied in Batna 
city municipal abattoir, North-Eastern, Algeria. About 100 cattle were examined immediately after 
slaughtering to determine the presence or absence of these foreign bodies in their rumen-reticulum. Animals 
were selected using a simple randomised sampling technique. 20% had indigestible foreign body 13 (17.8 %) 
males, and 7 (25.92%) females. Plastics materials of various sizes and shapes recovered from the rumen. 
These investigations suggest that the impaction with indigestible foreign bodies might be the most common 
cause of lesions observed in 87.5% males, and 83.3% females. Clinical rumen indigestible foreign bodies 
impaction was characterized by pale mucous membrane, reduction of milk yield, emaciation, abdominal 
distension and asymmetry, complete cessation of rumination, lack of faeces in the rectum, foamy salivation, 
atony, weakness, recumbency and inappetance. The most common symptoms observed in animals with plastic 
bags were bloat and were exhibited by the abnormal bulging of the paralumbar fossa on the left side of the 
abdominal wall. Biochemical analysis revealed increased in glucose and AST whereas there was no significant 
difference in the level of the GGT, cholesterol, triglyceride and total proteins. 
In this study we concluded that rumen impaction in cattle may be related to scavenging on refuse dumps and 
those changes in some blood parameters together with clinical signs and symptoms may be used as a basis for 
diagnosis/treatment and formulation of preventive measures. 
This result suggests that inappropriate solid wastes disposed in the study area not only pollute the environment 
but also have adverse effects on the health of ruminants This study also shows that the prevalence of rumen 
impaction found in ruminants indicates that littering the environment with plastic bags could pose serious 
health problems for free grazing ruminants. Therefore, in Algeria appropriate solid waste disposal system 
need to implement to reduce the prevalence of rumen impaction in cattle, and also to protect the environment.  
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ID:113 Effect of Altitude on the Epidemiology of Trematode Infections in Cattle in Iringa Rural 
District, Tanzania. 

Nzalawahe J1, Kassuku A.A1, Stothard J.R2, Coles G.C3 & Eisler M.C3. 
1 Department of Veterinary Microbiology and Parasitology, Sokoine University of Agriculture, Morogoro, 
Tanzania. 
2 Department of Parasitology, Liverpool School of Tropical Medicine, Liverpool, UK. 
3 School of Veterinary Sciences, University of Bristol, Langford house, Langford, Bristol, UK. 
The effect of altitude on the occurrence of trematode infections in cattle was investigated in Iringa Rural 
District in southern highlands of Tanzania to be able to give better advice on their control. 450 faecal samples 
were collected from cattle that were traditionally managed with communal grazing in 15 villages ranging from 
696 to 1,800 m above sea level. Samples were analysed using the Flukefinder® method. Infection rates in 
cattle were Fasciola gigantica 28.2%, paramphistomes 62.8% and Schistosoma bovis 4.8%. Infection rates 
were significantly higher in the highland (>1,500 m) areas for F.giganticaand paramphistomes, but not 
S.bovis. In the highlands 75% of water bodies frequented by cattle harboured snails but only 36% of water 
bodies in the lowlands. Distribution of intermediate host snails was broadly consistent with that of trematode 
infection in cattle. Linear modelling of the data showed that villages above approximately 1550 m had over 
50% prevalence of F. gigantica and greater than 50% likelihood of presence of its principal intermediate host 
L. natalensis. With the s ole exception of L. natalensis present at 801 m in Luganga village, Lymnaea, Bulinus 
and Biomphalaria sp. were not found at any sampling site below 900 m in altitude. Nevertheless, 
paramphistomes occurred in cattle at all sampling sites below this altitude. Melanoides tuberculata were 
encountered in many of these low altitude sites consistent with the possibility that this snail species is involved 
in transmission of paramphistomes Altitude is clearly an important factor in the transmission of trematodes 
and suggests a greater emphasis on control is required in the highlands rather than the lowlands. 

ID:119 Field and laboratory diagnosis of Peste-des-Petits-Ruminants among West African Dwarf 
(WAD)  goats in south western Nigeria. 

Lasisi, O.T1, Ularamu, G. H2, Olaogun, S.C 1 & Lawal, A. M1. 
1 University of Ibadan, Ibadan Nigeria. 
2 National Veterinary Research Institute, Vom, Nigeria. 
Peste des Petits Ruminants (PPR) is an acute and highly contagious disease of domestic and some wild 
small ruminants, particularly affecting goats and sheep. The incidence of the disease using Polymerase 
Chain Reaction (PCR) has not been well researched in Nigeria, although clinical signs have been adapted 
for its diagnosis. 
About 3,200 West African Dwarf (WAD) goats were affected by the devastating disease at three different 
locations in the South western part of Nigeria. Field diagnosis was achieved using history, stocking density, 
clinical signs and other clinical parameters such as body temperature, heart rates and respiratory rates.  Ages 
of all affected animals were estimated using dentition technique. Pathological lesions were recorded for the 
severely affected small ruminants and histology was carried out on the organs obtained from carcasses of the 
goats that died of the infection. Competitive enzyme linked immunosorbent assay (cELISA) was used for the 
initial confirmatory diagnosis using sera samples while the specific diagnosis of the condition was confirmed 
by Polymerase chain reaction(PCR) with NP3 and NP4 gene specific primers using infected tissues and 
organs. All data obtained were subjected to descriptive statistics. 
Mortalities together with oculonasal mucopurulent discharges, oral and labial erosion with 
peudomembraneous exudates, severe soiling of the perineum with diarrhoeic faeces and pyrexia (with mean 
value of 40.2±1.70C) in affected animals were recorded. Observed pathological lesions included thickening 
of the alveolar septa walls, with mononuclear cells and presence of varying numbers of macrophages and 
giant cells. Records of high mortality (92% among kids and 80% among adult goats) as confirmed by the 
presence of more PPRV antibodies in goats below one and half years were noted. 
The devastating features of PPR among the WAD goats are highlighted with discriminating effects on the 
kids. The specificity of the Polymerase chain reaction (PCR) in the diagnosis of this small ruminant infection 
is discussed.  
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ID:124 Conditions of maintaining cows effecting fertility parameters in productions farms in Poland. 
 
Bauer E1, Żychlińska-Buczek J1, Karbowniczak A1 & Mroziak A2. 
University of Agriculture in Krakow, Krakow, Poland 
Background: The relationship between maintaining system and fertility parameters of dairy cattle was studied 
in two production farms, located in South of Poland. Dairy cows were divided into lactation groups from I to 
VI lactation. Cattle management strata, (CIV) calving interval, (DFLS) days from first to last service, (DLS) 
days to last service. 
Methods: The impact of welfare were observed from 100 dairy cattle, Simmental breed in two deferent 
maintain systems and measurable traits were analysed using the Statistica.12® methods. 
Results: The overall prevalence of lactation did not have any influence on next lactation. On the basis of 
results, it was found that the maintenance system significantly affect age of the first insemination and age at 
first calving. Highly significant effect has been shown in the stall housing system for the length of the CIV 
and DFSL. 
Conclusion:  Research has shown that the length of interval did not depend on post-partum lactation. The next 
lactation had no effect on age of the first insemination, DFLS, DLS and inactive time of postpartum. In herds 
with different maintaining system e. g. in stall system DFLS is lower and CIV is higher. 

 
Reference:  

Marciniak A.M.; Bydło 2009, 6. Kunowska – Slósarz M., Ignaczak R.; Przegląd hodowlany 2010, 3: 14-17. 
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Figure 2. The inside of free-stall system farm. Photo by A. Mroziak. 
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ID:132 Comparison of comfort level of south Indian crossbred cattle under different housing systems. 

Suraj Pullolil Thankappan 1 & T. Sivakumar2.  
1 Kerala Veterinary and Animal Sciences University, India. 
2 Tamil Nadu Veterinary and Animal Sciences University, India. 
 
Background: A study was conducted in the four agro-climatic regions of Tamil Nadu, south India viz. North 
Eastern zone, North Western zone, Western zone and Hilly zone with average maximum temperature of 
38.13±1.65, 36.84±1.29, 34.79±1.31 and 22.27±1.15 respectively to assess the comfort level of crossbred 
cattle under different housing conditions based on a comprehensive index. 
Methods: Survey was conducted in the selected regions with a pre-structured schedule for identifying the 
dairy production and management measures. Based on the survey, the major housing patterns in the region 
were identified and categorized. Thirty farms were selected from each agro-climatic zone (five housing types 
with six replicates) for measuring bio-chemical, haematological, serum enzyme, serum hormone and 
electrolyte status in four seasons. A total of 480 samples were collected during the whole experimental period 
of one year. Based on the factor analysis using climatic, physiologic, biochemical and production parameters 
of animals under the study, dairy housing comfort index (DHCI) was worked out to compare the comfort level 
of animals. 
Result: Dairy housing comfort index constructed for each housing system showed the climatic condition of 
the different zones and the choice of materials played a major role in deciding the comfort level of the animal 
in the individual housing system. 

 
Funded by the Network Project of Indian Council of Agricultural Research 
Table 1. Comfort level of cattle under different housing systems. 

Agro-climatic zone Housing System based on roofing Overall Rank Housing comfort index 
North Eastern Zone Tile 3 1.17537 

Thatched 6 0.6393 
Cement sheet 7 0.62732 
Metal sheet 11 -0.11986 
Open 10 -0.01114 

North Western Zone Tile 8 0.38899 
Metal sheet 9 0.37114 
Cement sheet 12 -0.17183 
Open 14 -0.47193 
Thatched 15 -0.74321 

Western Zone Cement sheet 16 -0.7844 
Open 17 -0 .93999 
Thatched 18 -1.45285 
Metal sheet 19 -1.57605 
Tile 20 -1.63564 

Hilly Zone Cement sheet 1 1.83584 
Metal sheet 2 1.35513 
Thatched 4 0.9113 
Open 5 0.90149 
Tile 13 -0.29897 
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ID:138 Big Data Approaches to Healthy Livestock. 

Carslake C1, Eisler M.C1, McCormack P2. 
1 School of Veterinary Sciences, University of Bristol, UK. 
2 Kinkajou know-how, Wells, UK 
 
Characterising relationships between socio-economic, climatic, animal production and trade indicators and 
disease outbreak distribution are key tools in developing our understanding of current and future disease 
threats (Jones et al. 2008). However such research requires significant data concerning the prevalence and 
distribution of disease. 
Internet based bio-surveillance systems are leading an information revolution in epidemiology and 
surveillance (Khan et al. 2010). They offer a fast and flexible method of reporting and documenting disease 
outbreaks and are potential sources of vast amounts of data that can incorporated into multivariate analyses 
and epidemiological models. 
With over 70,000 subscribers in 185 countries ProMED-mail is one of the most widely used online bio-
surveillance systems. Subscribers worldwide report local disease events and internal software scans the 
Internet to find both official and non-official information regarding disease outbreak developments in animals, 
humans and plants. Reports are internally moderated and made public via the ProMED-mail website. The 
heterogeneous nature of the data means that reports for disease outbreaks, requests for information and 
collegial information such as conferences and noteworthy publications are mixed together with no easy 
method of distinguishing disease outbreaks. In addition numerous reports contain errors concerning location 
and species affected. 
This works details an approach taken to eliminate non disease outbreak reports though an automated 
methodology that enables the grouping of individual reports into disease events and the assignment a species 
group to each disease event. The novel database established contains a wealth of information detailing the 
distribution human and animal disease outbreaks worldwide over a 10 year period. Importantly this data can 
be easily incorporated into models exploring socio-economic and geographical determinants of disease 
outbreaks. 
References:Jones, Kate E., et al. "Global trends in emerging infectious diseases." Nature 451.7181 (2008): 
990-993.Khan, Ali S., Julie Casani, and Samuel L. Groseclose. "The next public health revolution: public 
health information fusion and social networks." American Journal of Public Health 10 0.7 (2010): 1237. 

 

ID: 152  Sustainable animal production and the control of parasites. 

Gerald C. Coles, School of Veterinary Sciences, University of Bristol, Langford House, Bristol BS40 5DU. 

Sustainable production of farm animals requires the successful control of both endoparasites and 
ectoparasites. The latter are important both in their own right and as vectors of infections. Control largely 
relies on the use of chemicals, anthelmintics, flukicides and antiprotozoals for endo parasites and 
insecticides and growth inhibitors for ectoparasites. The problems of over use and mis-use of chemicals for 
parasite control is the development of drug resistance. Anthelmintic resistance is widespread in nematodes 
of sheep and cattle and how long successful worm control can be continued is an open question. In areas 
where acute fluke infection in sheep occurs (e.g. hills of central Wales), and tricalbendazole resistance has 
developed, if the only alternative, closantel, fails sheep production may have to stop. Drugs available for 
protozoal infections are very limited and new ones are required. Insecticide resistance is a problem in ticks 
and in the Americas resistance is a practical problem in horn flies. The obvious answer for endoparasite 
control is the development of vaccines, but so far with a few exceptions this has not been very successful. 
Obviously different approaches to vaccine development are required. Although a tick vaccine was 
developed in Australia it was not commercially successful being replaced by animal breeding. Perhaps in 
breeding of animals resistance to parasites should be considered as one of the essential requirements.  
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Theme 5: Husbandry systems appropriate for local environment, culture and 
economy 

ID: 31 Towards a sustainable sheep reproductive management: the use of sexually-activated rams to 
advance the resumption of oestrous activity of ewes after weaning in spring 

José-Alfonso Abecia1, Philippe Chemineau2, Andrea Gómez1, Matthieu Keller2, Fernando Forcada1, José-
Alberto Delgadillo3 
1 IUCA, Universidad Zaragoza, Spain  
2 Physiologie de la Reproduction et des Comportements, INRA, CNRS, Université Tours, France 
3 CIRCA, Universidad Autónoma Agraria Antonio Narro, México 

Presence of sexually active bucks and rams in spring, stimulated by photoperiodic treatment, prevents 
seasonal anestrus in goats (Delgadillo et al., 2015) and prolongs ovarian activity in ewes (Abecia et al., 
2015). The capacity of males to override the photoperiodic control of female sexual behaviour generates 
new questions for research in small ruminants. This work was aimed to determine whether the presence of 
sexually stimulated rams by photoperiodic treatments can advance the resumption of sexual activity of ewes 
weaned in spring. 

Thirty-six ewes, lambing the first week of January were used. From weaning (1 March) to 30 June, one 
group (Treated-rams; n=18) was housed with four stimulated rams, and the other group (Control-rams; 
n=18) with four unstimulated rams. Photoperiodic-treated rams were sexually stimulated by two long-day 
months (16 h) and three melatonin implants at the end of the long days. Ovarian status was assessed once 
per week by plasma progesterone concentrations. Oestrous behaviour was monitored daily by rams’ 
harnesses. 

Ewes presented silent ovulations during the experimental period, although the proportion of “Treated-rams” 
ewes ovulating during April and May was significantly higher (P<0.05) than the “Control-rams” group 
(100% vs. 78%, resp.). They also presented an earlier resumption of oestrous activity, so that from April to 
June, a significant higher proportion of “Treated-rams” females presented oestrus (P<0.01) (100% vs. 61% 
at the end of the experimental period, for “Treated-rams“ vs. “Control-rams” groups, resp.). 

In conclusion, the introduction at weaning of sexually-activated rams produces an advance of the 
resumption of oestrous activity of ewes in spring. 

References: Delgadillo JA et al. Horm Behav 2015;69:8–15 

Abecia JA et al. Theriogenology 2015, in press 

 

 

Monthly percentages of ewes in oestrus and ovulating, in the presence (Treated) or not (Control) of sexually 
activated rams. 
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ID: 32 Evaluation of immunomodulatory and restorative activity of Vechur (Bos indicus) and 
crossbred (Bos indicus× Bos taurus) cow urine distillates and evidence of its protective effect against 
cyclophosphamide induced immunosuppression in Swiss Albino mouse model. 

K. T Naseema1., P. T A Usha2., B. Mini2, M. N Priya3., S. Suja Rani2, E. M Muhammed4  
1 Veterinary Dispensary, Chakkittapara, Kozhikode, Kerala 
2 Department of Veterinary Pharmacology and Toxicology 
3 Department of Microbiology 
4 Department of Animal Breeding and Genetics, Kerala Veterinary and Animal Sciences University, 
Pookode, Kerala 

Vechur urine is the major ingredient of ‘Jeevamrithm’ (elixir of life). In the present study, the comparative 
immunomodulatory and restorative activity of Vechur (Bos indicus) and crossbred (Bos indicus× Bos 
taurus) cow urine distillates on cell- and humoral mediated immune response was evaluated using an in-
vivo murine model. The experiment was conducted using seventy two male Swiss albino mice. Urine 
distillate was administered orally at dose level of 10.8 ml/kg body weight for 19 days. In order to induce 
immunosuppression, cyclophosphamide was used at the dose rate of 30 mg/kg body weight 
intraperitoneally, while the control group received distilled water alone. Various physiological, 
haematological, biochemical and immunological parameters were assessed for evaluating the 
immunomodulatory potential of urine distillates. The urine distillates significantly (p≤0.05) increased the 
body weight, spleen weight, liver weight, total leukocyte count, percentage distributions of lymphocytes, 
serum total protein and globulin levels in immunocompetent as well as immunosupressed animals. The 
significantly increased (p≤0.05) levels in haemagglutination antibody titre (HA) and the number of spleenic 
antibody producing cells indicated the augmentation of humoral immune response to sheep red blood cells 
by the urine distillates. Administration of urine distillates significantly (p≤0.05) increased the cell mediated 
immune response as evidenced by increase in bone marrow cellularity (BMC) and delayed type 
hypersensitivity response (DTH). Thus, Vechur cow urine can be used as a promising adjuvant therapy to 
reduce the undesired cytotoxic effects of classical chemotherapeutic agents. 

ID: 65 Sustainable small holder dairy cattle production system- A case study from Kerala, India 

M. Thomas1 

1 Livestock Research Station, Kerala Veterinary and Animal Sciences University, Thiruvazhamkunnu, 
Kerala, India 

The future of sustainable agriculture growth and food security in India depends on the performance of small 
and marginal farmers who constitute 90% of Indian farmers. A study was conducted among small holder 
dairy farmers in Kerala to understand the production and marketing characteristics, producers’ 
socioeconomic aspects, perceptions, benefits, constraints and needs. Data was collected by means of a 
structured questionnaire and focus group discussions. The results indicate that 34.9% of farmers considered 
dairy farming as the means of livelihood, whereas for 33.3% of producers perceived agriculture with 
dairying as the same. Most of the farmers (80.7%) had less than 10 heads of cattle and 44.4% of farmers 
had less than 50 cents of land holdings.  The mean household milk production was 30.19 ± 6.832 kg and 
farmers sold 32.85% of the total milk produced by direct sale as it fetched better returns. For the rest of the 
milk most farmers (71.4%) depended on dairy co-operatives for the milk sale. Average consumption of 
milk within the famer’s household was 1.1875±0.1771 kg. Farmers perceived bull calf and dung as 
additional source of income. Only 15.9% of farmers had established biogas plants. The constraints faced 
by the farmers were ranked in the descending order of importance: high cost of compounded feed, labour 
intensiveness, diseases amongst cattle, low milk price and low milk production. Most of farmers demanded 
government intervention for enhancing the milk price hike and offering cattle feed subsidy. It is clearly 
evident that dairy farming had an imperative role in ensuring the livelihood and nutritional security of small 
holder farmers. There is a clear need of interventions to increase sustainability of small holder dairy 
production systems in Kerala. 
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ID: 76 Bassia latifolia seed cake, a therapeutic feed ingredient for bovine fasciolosis in India 

A. B Jacob1, P. Singh2, and A. K Verma2 
1 Kerala Veterinary and Animal Sciences University, India 
2 Centre for Advanced Faculty Training in Animal Nutrition, Indian Veterinary Research Institute, Bareilly, 
India 

Background: The prevalence rate of the bovine fasciolosis is high in India causing significant morbidity 
and grave economic losses. Alternative control strategies based on nutritional supplementation would be 
worthwhile in Indian livestock scenario to curtail the cost of therapy. In the present study, Bassia 
latifoliaseed cake (BLSC) which contains phytonutrients like tannins and saponins is investigated for its 
action against Fasciola gigantica. Bassia latifolia trees are abundant in North India, with a potential kernel 
production of 1.1 million tons/year. 

Methods: Twenty healthy crossbred (HF X Haryana) male calves aged 6–7 months with an average live 
weight of 79.59 + 2.71 kg were divided into four treatment groups (CON, CON–INF, BLC and BLC–INF) 
of 5 animals each following randomized block design. BLSC was incorporated at 10 % level in the 
concentrate mixture of groups BLC and BLC–INF and other groups (CON, CON-INF) were fed with 
standard concentrate mixture. The groups BLC-INF and CON-INF were experimentally infected with 200 
metacercariae of F. gigantica orally. The feeding trial lasted for five months. Growth parameters, faecal 
egg count and nutrient digestibility were studied during this period. 

Results: The body weight gain of BLSC supplemented group (BLC-INF) was significantly higher than that 
of CON-INF. Faecal Egg count of BLC-INF group was significantly lower compared to CON-INF. Either 
theFasciola infection or BLC supplementation did not affect the digestibility of nutrients. 

Conclusion: The supplementation of Bassia latifolia seed cake at 10 % level of concentrate mixture 
significantly improved the body weight gain and reduced the faecal count of Fasciola eggs in infected calves 
pointing to its antifasciolic activity. The strategy is more pertinent to developing countries, where the use 
of chemical anthelmintics is expensive. 

References: Akinbamijo O O et al; Small Ruminant Res 1996. 20: 163–169.  

Table 1. Performance of crossbred calves infected with F.gigantica and/or supplemented with BLSC (mean 
± SE) 

 

  
CON, Control; CON-INF, CON + Infected; BLC, BLSC supplemented; BLC-INF, BLC + infected. 
Means bearing different superscripts in a row differ significantly, *p < 0.05, ** p < 0.01 

79 
 



ID: 83 Agricultural land use changes in the Brazilian Pampa Biome 
Barcellos J.O.J.1*, Oliveira T.E.1, Freitas D.S.², Zago D.1, Mércio T.Z.1, Dias E.A.1 
¹Universidade Federal do Rio Grande do Sul (UFRGS). E-mail: julio.barcellos@ufrgs.br ²Universidade do 
Vale do Rio dos Sinos (UNISINOS) 
Background Increases in food demand caused the overvaluation of certain commodities, intensifying land 
use changes. These scenario may compromise natural areas, making it essential to analyze the dynamic of 
food production. In the Pampa Biome, beef production on natural grasslands may preserve the biodiversity 
and natural landscape, but faces low productivity and income, which favors the conversion of this activity 
into more profitable productions (Carvalho & Batello, 2009). Thus, the aim of this study was to analyze the 
variation of food production in the Brazilian Pampa Biome. 
Methods The study analyzed data related to agricultural land use (ALU)in the municipality in the years 1975, 
1985, 1995/1996 and 2006 (Brasil, 2006). The ALU behavior over the years was evaluated by ANOVA for 
repeated measures, corrected by Greenhouse-Geisser, with Tukey post hoc at the SPSS 20. The influence of 
the biome on the ALU was analyzed by ENVIFIT and the difference between agricultural categories by 
PERMANOVA at the software R. 
Results There was a decrease of 26% in natural grasslands (Figure) and an increase on artificial forests and 
crops (permanent and temporary) was observed. The influence of the Pampa Biome in the ALU vary between 
14-15%, with significant differences between municipalities located in or o ut of this biome (P<0.001). A 
movement of temporary crops and artificial forests was observed from 1995/1996 to 2006, starting to 
characterize the biome’s landscape. 
Conclusion Sustainable beef production in natural grasslands can provide innumerous ecosystem services, 
but faces the challenge of increasing resilience and productivity through efficiency and strategic decision 
support so it can persist as a profitable option for farmers. 
References Carvalho PCD & Batello C.: Livest Sci, v. 120, n. 1-2, p. 158-162, Jan 2009. IBGE-Agricultural 
Census; 2006, p.775. 
Funded by CNPq (National Counsel of Technological and Scientific Development). 

Figure: Natural grassland growth in Brazilian Pampa Biome between the years 1975-1985(a), 1985-
1995/1996(b) and 1995/1996-2006(c) 
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ID: 85 Effect of dairy sheep grazing management on pasture and soil health, estimated by 
“Agroecosystems Health Cards“ 

Nerea Mandaluniz 
NEIKER-Tecnalia, Spain 

Background. Land use practices have intensified during the last decades, having the reduction/abandonment 
of grazing adverse environmental effects. LIFE REGEN FARMING (www.regenfarming.eu) project tries to 
demonstrate the viability of the principles of regenerative agriculture in the management of pastures. The 
objective of this study was to determine the effect of the grazing management on soil health. 
 
Methods. A trial was conducted in NEIKER-Tecnalia during the spring (2014 and 2015). Sheep were 
blocked into two homogeneous groups, each one randomly assigned to a regenerative (RG) or free grazing 
(FG) regime . RG consisted in 2-3 days grazing and 24 ±2 days resting per plot; while FG consisted in 6-10 
days grazing and 15 ±3 days resting. Soil health was assessed by Agroecosystems Health Cards (AHC) 
(www.soilmontana.com), considering 4 ecosystem services: pasture production (PP), soil conservation (SC), 
biodiversity (BC) and combating climate change (CCC). 
 
Results. According to the cards, BC was slightly higher on pastures managed under RG, due to a higher 
presence of macrofauna; SC was higher due to lower bare-ground, higher water infiltration capacity and 
higher presence of worms (Table 1). CCC was higher in RG plots, noticing a higher presence of roots. These 
benefits on soil health could be due greatly to the longer resting period of RG, which benefits soil 
restoration after grazing. In agreement with Teage et al. (2011), this longer resting time contributed to 
increase grass production (Mandaluniz et al., 2015a) and to reduce the carbon footprint (Mandaluniz et al., 
2015b). 
 
Conclusion. Grazing planning and controlling the resting time of grasslands tend to improve soil features 
and health. These preliminary results, could demonstrate the beneficial role of grazing upon the 
environment, and its viability for thesustainability of pasture based livestock farming systems. 
 
References. Mandaluniz N, Arranz J, Ruiz R (2015a). Grassland Sci. in Europe, vol. 20: 253. Mandaluniz 
N., Arranz J, Ruiz R (2015b). Workshop Remedia, 23- 25/03/2015 (Madrid). Teage WR, Dowohower SL, 
Baker SA, Haile N, DeLaune PB and Conover DM (2011). Agric., Ecosystems and Environ., 141: 310– 322. 

 

 

 

  

81 
 

http://www.regenfarming.eu/
http://www.soilmontana.com/


 

ID: 102 Effect of grass silage quality on stocking rates in a home-grown dairy system. 

M.D. March1, M.G.G. Chagunda1, J. Flockhart1, and D.J. Roberts1 
1 SRUC Dairy Research and Innovation Centre, West Mains Road, Edinburgh 

Grass silage is a principal winter feed for farmers in Scotland, with over 600 million tonnes ensiled each year 
covering around 300 thousand hectares (Scottish Government, 2015). Even though prevailing weather 
conditions affect annual harvests of silage, high quality forage has a positive influence on overall production 
efficiency. This desk top study was undertaken to evaluate the effect of grass silage quality on achievable 
stocking rate by means of altering complementary crop area requirements and the subsequent carrying 
capacity of dairy cows within a home-grown feed system. A four year long home-grown system trial has been 
carried out at the SRUC Crichton Royal farm in Dumfries. The diet consists of summer and winter rations 
containing grass silage, maize silage, spring beans, wheat and grazed grass when possible. A herd of 100 cows 
were fed complete rations designed to yield an average of 7000 litres/cow. In the summer cows were grazed 
for 2 periods per day and during the night, housed and fed a complete diet. Animal nutrition within such a 
system is reliant upon local weather which influences crop yields and silage quality. Three silages are specified 
based on average, good and high quality metabolisable energy (ME) contents of 10.6, 11.2 and 12.5 MJ/kg 
DM. These subsequently affect the quantities of beans and wheat needed within the ration, and thus land area 
required as shown in Figure 1. Feeding high quality silage could lead to 3% and 18% less area being allotted 
to beans and wheat respectively than average quality silage. Should land-use be maximised, the additional 8.6 
ha would permit an increase in stocking rate equivalent to 7 cows. A home-grown dairy system could be seen 
as a sustainable dairy management strategy because farmers could fully utilise their land area to reduce the 
need for purchased feeds. 
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ID: 103 Structural characterization of the Iberian pig farm agroecosystems   

J. M Perea Muñoz1, E. Angón1, and I. Blanco-Penedo2 
1 Departamento de Producción Animal, Universidad de Córdoba, Campus de Rabanales, 14071 Córdoba, 
Spain  
2 Animal Welfare Subprogram, IRTA, E-17121, Monells (Girona), Spain 
 
New incentives and policies for ensuring the sustainability of Iberian pig farm is gaining interest. Pork 
production should bet on strategies where animal welfare, sustainability, and conservation of the product 
quality productive constitute pillars. The following study is part of a national Spanish project entitled 
‘Characterization and efficiency of agroecosystems for a greater sustainability of Iberian pig production’. 
A structural characterization will be performed, which will allow to identify management tools to improve 
their economical profitability. The survey was conducted on 14 farms representing subsystems of the 
Spanish Dehesa located in Andalusia and Extremadura. The information was obtained through collection 
of primary data from direct interviews with the producers. The interview questionnaire included the main 
technical, socio–economical and productive aspects of the Iberian pig farms. The acquired data 
corresponded to the period 2014–2015 and were obtained until August 2015. The development of the 
typology is produced from a well standardized methodology involving three stages: review and selection 
of variables; principal component analysis and cluster analysis. Preliminary results will show that Iberian 
pig is a multifunctional system highly influenced by dimension and environmental features. In a second 
stage once obtained the typology of subsystem Iberian pig of the Spanish Dehesa, technical efficiency will 
be evaluated by nonparametric technique named Data Envelopment Analysis (DEA). Finally, apply 
benchmarking identifying the best practices and we will propose specific improvement measures for each 
typological group. 

Funded by National Institute for Agriculture and Food Research and Technology (INIA) 
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ID: 118 Reusing litter in small and medium sized broiler production systems in the Tropics - A case 
study in Mauritius 

F. Salamut¹, K. Boodhoo¹, and R. Moothoo² 
¹ Department of Agricultural Production and Systems, Faculty of Agriculture, University of Mauritius, Reduit, 
Mauritius 
² Innodis, Poultry Division, Beau Climat, Mauritius 

Background: Wood shavings in broiler production is now becoming scarce and expensive in Mauritius. 
Reusing composted litter in between flock cycles as bedding material on the growth characteristics of broilers 
is being evaluated. 

Methods: At the end of seven week broiler grow-out, in-house wood pine shavings litter was composted for 
seven days.  Samples were taken for total coliforms and salmonella enumeration. A total of 600 one day old 
mixed sex broiler chicks (Hubbard) were randomly allocated to two treatment groups, composted litter and 
fresh litter, each with three replicate pens of 100 chicks. Growth characteristics were determined at weekly 
intervals for a period of seven weeks. The birds were assessed for foot pad dermatitis and breast bruises at the 
time of slaughter. 

Results: There was a significant 2 log reduction in the total coliforms in the composted litter. Salmonella was 
absent in the composted litter both prior to and after composting. The weight gain was linear throughout the 
six weeks with a mean FCR of 1.3. During the seven weeks, weight gain also was not affected by bedding 
types (p > 0.05). The mean live weight of the birds from both treatments reached the target live weight of over 
2 kg. The recycled litter caked earlier, as from week 3, as compared to the wood shavings. In both treatments 
groups, there was a high percentage (81%) of birds that had varying degree of foot pad dermatitis. However, 
19% of birds reared on the recycled litter had breast bruises, compared to 11% from the control group. 

Conclusions: The results of the trial showed that reusing composted can be reused as bedding material in a 
second growing cycle. 

References: Flory G. A., Gary A, Peer R. W., Barlow B and Hughes D., 2008. Poultry litter composting aids 
flock management. BioCycle [online] (49) 8. Available at http://tinyurl.com/nlopmxm 

Funded by the University of Mauritius and Innodis Research Funds 
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ID: 121 Role of wealth status in the adoption and preference of innovations on small-scale dairy 
producer from central Mexico 

C.G Martínez-García1, C.M Arriaga-Jordán1, T. Rehman2, and P. Dorward2 
1 Instituto de Ciencias Agropecuarias y Rurales (ICAR), Universidad Autónoma del Estado de México 
2 Department of Agriculture, University of Reading, UK. 

Background: The aim of this research is to identify the role of farmers’ wealth status in the adoption and 
preference of 17 innovations. 

Method: The 115 small-scale dairy producers of three municipalities of the State of Mexico were divided into 
three categories of wealth (High, Medium and Low) through wealth ranking method (Grandin, 1988). The 
farmers’ classification was done according to key informants’ perceptions about goods possession and farm's 
characteristics. 

Results: Most of the farmers (81.25%) from the high wealth status category used from six to 13 
technologies, whereas most of the farmers from medium (60.32%) and low (66.67%) wealth status 
categories used five or fewer technologies on their farms. The suitable technologies for farmers of different 
wealth status category are presented in Table 1. Farmers of the high wealth status category showed a 
preference for five crop or forage related technologies (seeds of improved varieties, improved varieties of 
grass, fertilisers, herbicides and tractors) and four animal husbandry technologies (de-worming, vaccines, 
AI and hammer mills). Farmers of the medium and low wealth status categories showed a preference for 
three crop or forage related technologies (improved varieties of grass, fertilizers and herbicides) and three 
animal husbandry technologies (de-worming, vaccines and artificial insemination). However, farmers in all 
three wealth status categories showed a preference for improved varieties of grass, fertilizers, herbicides, 
de-worming, vaccines and artificial insemination. 

Conclusion: The results of the study highlight that the innovation adoption was positively associated with 
wealth status, since wealthier farmers were better able to support the risks and therefore were more likely 
to try new innovations; however, some innovation were not suitable even for wealthier farmers. 

Reference Grandin B. (1988). Wealth Ranking in Smallholder Communities: A field manual. Intermediate 
technology publications, Nottingham, England. 
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ID: 134 Implementation of an economic index into a forage grass breeding programme to determine 
the most financially beneficial perennial ryegrass varieties for dairy based production systems 

G. A Burns1, G.M Hoppé2, M. Mocarska1, and D. Johnston1 
1Agri-Food & Biosciences Institute, Horticultural, Plant Breeding & Land Use Unit, Loughgall, N. Ireland 
2Agri-Food & Biosciences Institute, Plant Testing & Agronomy, Crossnacreevy, N. Ireland 
 
Perennial ryegrass (Lolium perenne L.) breeding programmes breed varieties to improve a number of 
agronomic traits that are beneficial to farming enterprises (e.g. seasonal yield, nutritive quality). Recently an 
index has been developed by McEvoy et al. 2011, whereby an economic value is calculated for several herbage 
traits based on a model farm scenario. These economic values are more relative to farming enterprises than 
absolute values and enable an easier comparison between traits. However, the economic value is specific to 
the individual farm scenario and does not evaluate all traits that could potentially influence animal productivity 
and thus profitability of farming enterprises (e.g. disease resistance). 

This study calculated the economic value as per McEvoy et al. 2011 (modified to use regional baseline values) 
of 13 perennial ryegrass varieties for five traits (spring, summer & autumn production; quality and silage 
production). The total overall economic index ranged from -102 – 228 € ha-1per annum. In addition, resistance 
to grey leaf spot (GLS) was assessed on a visual scale (1–9) and there was a very weak correlation between 
economic index and GLS resistance (R = 0.181). This would suggest that farming enterprises that select 
varieties based on economic index are potentially missing important characteristics that could minimise 
herbage losses through disease resistance. 

Each farming enterprise will differ in their animal production system, environmental, edaphic and socio-
economic conditions. Therefore the economic value of each trait is specific to their individual circumstances. 
The authors propose a dynamic model that encompasses these individual circumstances would be more 
beneficial as an evaluation tool for grass varieties.  

McEvoy, M. ,O'Donovan, M. & Shalloo, L. 2011. Development and application of an economic ranking index 
for perennial ryegrass cultivars.Journal of Dairy Science 94, 1627-1639 
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ID: 136 Estimation of the ranking bias in variety evaluation of perennial ryegrass Lolium perenne L 
for silage production 

G.M Hoppé1, 3 and T.G Gilliland2, 3 
1 Agri-Food & Biosciences Institute (AFBI), Crossnacreevy, N. Ireland  
2 AFBI, Hillsborough, N. Ireland. 3Queens University Belfast, N. Ireland 

Breeders apply the same protocols for making variety selections as those used in official evaluation systems 
to assess yield, persistency and nutritive quality. These trials are managed in maturity groups (early, 
intermediate and late) with all varieties within a maturity group cut at the same time despite differences in 
heading dates within a group. Concerns exist that this may introduce an inherent bias into current 
evaluation trials where varieties are disproportionally affected depending on where their heading date 
actually sits within the heading date range of their maturity group. The magnitude to which this modifies 
relative production and quality is unknown. 

A range of Early, Intermediate and Late ryegrass varieties were assessed under a 3-cut silage management, 
with 3 treatment cuts (Early–13 May; Intermediate–28 May; Late–10 June), followed by 2 6 week regrowth 
periods for silage cuts 2 and cut 3. All treatments were harvested for dry matter (DM) yield and sward 
characteristics measured. 

Delaying the first cut date significantly increased total seasonal yield (P>0.05), and first silage cut yield 
(P>0.001). This effect was reversed at silage cut 2. The timing of the first silage cut influences sward 
maturity and the rate and composition of herbage during the subsequent regrowth periods. Evidence of this 
is the re-ranking of maturity cut dates within silage cuts. The magnitude of changes in yield between an 
early, intermediate or late cutting varies from 1.9, 1.5 and 4t ha-1 for total production, cuts 1+2 and silage 
cut 1, respectively. If a ranking bias is evident for a mixed sward, it creates a problem for breeders and 
official variety testers, as varieties cut within maturity groups may be differentially biased, resulting in re-
ranking. It is critical that elite varieties are correctly identified in breeder and official trials. Being an elite 
variety profoundly influences its potential economic value, ultimately influencing animal performance and 
agricultural output. 
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ID: 137 Achieving yield potential of perennial ryegrass varieties on-farm in Northern Ireland. 
 
Meehan, E.1, Hoppé, G.M.1 and Burns, G.2 
 
1Agri-Food & Biosciences Institute (AFBI), Crossnacreev, N. Ireland. 2AFBI, Loughgall, N. Ireland. 
 
With the predicted increases in global population, 9.4 billion by 2050, and the concomitant decrease in the 
amount of agricultural land available per person for production of food and fibre, it is imperative that 
production is maximised on-farm. Such increases need to be achieved while simultaneously meeting the 
environmental challenges. 

In Northern Ireland the Agri-Food Industry is a key driver of the economic prosperity of the prov ince. Over 
6% of the population are employed in agricultural related industries and the Agriculture sector is worth £1.5 
billion per annum and a gross added value of £450 million. Grasslands occupy 79% of land for dairy, beef 
and sheep enterprises; over 18.5% of grassland is under 5 year old reseeded with new improved varieties. 
The DARD Recommended List for grass and clover varieties has during the last 50 years demonstrated plant 
breeders’ ability to genetically improve varieties for increases in production and herbage quality. Generally 
4-5 new varieties are added to the DARD RL each year with an estimated value to the local farming industry 
of £3.4-5.3 million. The climate in Northern Ireland allows ryegrass varieties to express their genetic potential 
with yields of 19t ha-1 under a 3-4 cut silage management in official DARD RL trials, whereas on-farm 
grassland yields vary between 7-15t ha-1. 

Understanding and quantification of the fa ctors reducing the yield potential and production of guidelines for 
mitigation are critical for DARD to meet its ‘Going for Growth Strategy’, while maintaining a vibrant 
productive and prosperous Agri-Food sector. The challenge is to develop a new testing system on-farms 
rather than official trials. The benefits are multidisciplinary; a participatory approach of farmer expertise 
alongside grassland, technologist, soil and environmental specialists. Such an approach would enable animal, 
plant and farm management effects to be assessed. AFBI grassland specialists are currently developing a 
number of potential strategies building on the experiences of on-farm trials in New Zealand and to a lesser in 
Ireland. 
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ID: 144 Productivity and economic impact of the different technological strategies designed for 
extensive livestock production of the Basaltic Region of Uruguay: cow-calf subsystem 

F. Montossi1, J-M. Soares de Lima1, G. Brito1, F. Cazzuli1, and E. Berretta2 
1 INIA Uruguay 
2 Former INIA Uruguay 

The Uruguayan Basaltic Region stands for 23% of the agricultural land of the country and it has a strategic 
importance on local economy and social and territorial development. Basaltic soils rooting depths fluctuate 
from bare unaltered rock to 1 meter depth and they usually present high fert ility and clay content. 

During the last 10 years, livestock production systems have been facing considerable changes because of the 
agricultural (soybean) and forestry boom, which resulted in higher land price and rent. Because of this new 
scenario, livestock farmers had to become more and more efficient in order to keep their business profitable. 
Bovine stock rocketed and livestock productive operations switched to a more intensive scheme, especially 
concerning rearing and fattening activities. 

Three different strategies were outlined to evaluate its productivity impact on commercial systems. 

a) Extensive Cow-Calf System (EXT): Exclusively natural grassland-based system, with 100% male calves 
and the surplus female calves' sales, as well as cull cows. 2 year-old mating and 71% calving rate. 

b) Improved Cow-Calf System (IMP): 12% oversown pastures, with 100% male calves and the surplus 
female calves' sales, but cull cows are sold with slaughter weight. 2 year-old mating and 74% calving rate. 

c) Intensive Cow-Calf System (INT): 14% high performance artificial pastures, structural supplementation, 
with 100% male calves and the surplus female calves' sales. Cull cows are sold with slaughter weight. Heifers 
mate at 15 months of age and 79% calving rate. 

Some conclusions of this modeling are: 

a) Regardless of the evaluated system, farmers improved their income in the 2011-2013 period compared to 
the first evaluated period. 

b) Income increases with intensification. 

c) Economic impact of IMP vs. INT decreases in the second evaluated period, due to less area for calving 
cow at the expense of fattening cows (less calves). 

d) INT system increases overall system efficiency, as a result of a higher calf production. 
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ID: 145 Productivity impact of the different technological strategies designed for livestock production 
in the Basaltic Region of Uruguay: rearing and fattening sub systems 

F. Montossi1, J-M Soares de Lima1, G. Brito*, F. Cazzuli1, Elbio Berretta2 
1 INIA Uruguay  
2 Former INIA Uruguay 

Within the last 10 years context in which livestock production systems had to adapt to the new scenarios, 
framers had to intensify their systems in order to keep their business profitable. This was especially so in 
rearing and fattening operations, where the main intensification tools were artificial pastures and animal 
supplementation. 

Four different strategies were outlined to evaluate its productivity impact on commercial systems, focused 
on rearing and/or fattening productive systems. Each strategy is based on how livestock production was 
seen in the past in the one hand and how it can be thought of in the present. 

a) Past model (PAST): Exclusively natural grassland-based system. 

b) Oversown pastures (OVSP): Oversown pastures are included in the productive scheme (birsdfoot 
trefoil + white clover) and mostly used in springtime and autumn. 

c) Artificial pastures + natural grasslands and supplementation (AP+NG&S): Rearing is held on 
natural grasslands combined with energetic supplementation, and fattening is held on high performance 
artificial pastures (perennial grasses + birsdfoot trefoil + white clover). 

d) Artificial pastures and supplementa tion + natural grasslands (AP&S+NG): High performance 
artificial pastures (perennial grasses + birsdfoot trefoil + white clover) combined with energetic 
supplementation, both during rearing and fattening phases, with the exception of summertime, where NG 
are utilised. 

Some conclusions of this modeling are: 

a) Slaughter age reduces as intensification increases. 

b) On one end, PAST reaches slaughter weight with over 4 years of steers´ age, while on the other end 
AP&S+NG slaughter age is achieved with 24-26 months. 

c) Not only does the rearing and fattening phases accelerate with increasing intensification, but also overall 
productivity dramatically raises (kg/ha). 
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ID: 147 From the Duchy Future Farming Programme to Innovative Farmers 

T. MacMillan1, L. Bowles1, and J. Stokes1 
1 Soil Association 

Farmers face many challenges from climate change, to prices, to weed control. They are also adept at finding 
solutions, experimenting, trialling and inventing. This is where many sustainable and transformative changes 
in agriculture have come from. Yet little R&D formal funding is directed at working farms; most is invested 
upstream in off-farm research and agritech innovation to develop new equipment and inputs. In 2012, Soil 
Association (SA) launched The Duchy Future Farming Programme (DFFP), with the aim to recognise and 
support farmer led innovation. Based on ‘Farmer Field Schools’, a group learning approach, and in 
partnership with the Prince of Wales’s Charitable Foundation, Waitrose and Organic Research Centre, the 
DFFP facilitated 35 ‘Field Labs’ on farmer identified challenges. Topics ranged from controlling blackgrass, 
to reducing antibiotics in dairy farming, to reducing farm greenhouse gas emissions. Guided by a facilitator 
with support from a researcher, a group of farmers tested practical solutions to commonly shared challenges. 
Over 3 years, 750 organic and non-organic farmers took part. An independent evaluation of the impact of 
DFFP carried out by the Communities and Countryside Research Institute (CCRI) found that 86% of the 
farmers surveyed said they learnt from being involved and 37% had made changes or built changes into their 
management plan as a result. As CCRI surveyed only 40 farmers, these figures should be treated as indicative. 
The DFFP partnership has now launched Innovative Farmers, a network of co-ordinators to embed permanent 
farmer Field Labs throughout industry. Farming with resilience requires ownership over creating farm and 
field relevant solutions. As the host of the blackgrass Field Lab put it, this approach can take farmers from 
‘advice takers to advice makers.’ 

 

ID: 148 Barley Staw - factors affecting yield 

L. Black1 and E. White1 
1 Agri-Food and Biosciences Institute, AFBI Crossnacreevy, Plant Testing Station, 50 Houston Road, 
Crossnacreevy Belfast, BT6 9SH 

Straw is an important bi-product of spring and winter barley cropping systems. It is mainly used for bedding 
for dairy and beef cattle and sheep but is sometimes used for feeding heifer and store cattle. It can also be 
treated with additives and used as an ingredient in diet feeders. AFBI Crossnacreevy evaluates cereal varieties 
for cultivation and use as part of a UK-wide trialling system. Grain yield is one of the key characteristics in 
determining varietal recommendations along with disease resistance and straw characteristics, such as 
necking, brackling and standing power. Straw yield is also an important factor to many growers as it can be 
an important additional source of income or resource for mixed enterprises. AFBI Crossnacreevy is the only 
organisation in the United Kingdom that routinely determines straw yield on varieties in the Recommended 
List trialling system. 

The AFBI trialling system tests varieties under two growing regimes – with and without fungicide. During 
the growing season, the replicated plots are assessed for disease, straw damage and straw height. Following 
harvest, the straw in the variety trial plots from both treatment regimes is baled and sub-sampled, to determine 
moisture content, and straw yields on a t/ha dry matter basis. Straw length, strength and varietal disease 
susceptibility all play a role in straw yields, as does season and variety. 

Provision of information on varietal straw yields has always been very well received by UK growers and for 
gives added value to the recommendations. Ensuring that straw yields are optimised in barley cropping will 
increase the efficiency of mixed arable enterprises by improving husbandry systems and provide additional 
income to arable only growers. 
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ID 154 ‘Conflicts between pastoralists and crop farmers in southern Chad: Suggestions for a more 
peaceful cohabitation’  

Alice Whittle,  University of Bristol  

Pastoral systems are sustainable low-input systems that adapt to the environment, contributing to food 
security and generate income for communities. In southern Chad, agricultural and pastoral communities must 
frequent the same area and share natural resources; when both activities are poorly integrated this can become 
a source of conflict. The migration of pastoral systems into southern Chad has increased since serious 
droughts in the Sahel in the 1970s. The conflicts caused by this have been exasperated by the increasing 
human and livestock populations, overexploitation of natural resources, climate changes and other socio-
economic pressures. These conflicts can become violent and are often complicated by social, political and 
religious differences between communities and pose a threat to food security and development.  

This research aimed to gather information on the major causes of conflict between herders and crop farmers 
in the Moyen Chari region and to analyze whether animal management alterations could have a positive 
impact. Participatory epidemiology methods were used to interview 7 groups of herders to identify challenges 
to pastoralism, causes of conflict with native farmers and possible solutions to prevent these.   

The important challenges to pastoralism and causes of conflict mentioned were: devastations of crops field 
by grazing cattle, especially in the dry season; disease; access to water; access to veterinary products; access 
to pasture; lack of supplementary feed; unreliable or child herders; excessively large herd size and bushfires. 

Possible animal management interventions for the prevention of conflict between the two communities were 
identified as being: creating alternative water sources for herds, creating set pathways for nomadic herds, 
building animal enclosures, developing the use of supplementary animal feeds and promoting collaboration 
between the two communities. 

Interventions in animal management practices could help with the reduction of conflict. It also seems that 
there is a natural integration of livestock and crop farming occurring, that is expected to lead toward a more 
peaceful cohabitation and mixing of these two groups. Cultural changes are also likely to affect their 
interactions, however these are complex and long term. 

Further studies with larger samples sizes and more in-depth use of participatory epidemiology tools would 
contribute to understanding and preventing these conflicts. Development of the animal management 
interventions discussed here, alongside continual monitoring of their effects, should help to further integrate 
the communities of the Moyen Chari region. 
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Theme 6: Animal species & genotypes suited to their environment 
ID: 23 Evaluation of exotic Terminal and Prolific Sheep breeds for their appropriate use in terminal 
crossbreeding systems in specific production and marketing situation in Turkey 
E. Emsen1, M. Kutluca Korkmaz2, B. Odevci3, H. Demirezer4  
1Ataturk University, Department of Animal Science,25240, Erzurum, 2Ataturk University, Ispir Hamza Polat 
Vocational School,25900,Ispir, Erzurum,3 Imona Technologies, Istanbul Technical University, Technopark, ARI-3, 
Istanbul, Turkey, 4Pan Small Ruminant Reproductive Technology Service, Gaziantep, Turkey 
Improving efficiency of commercial lamb production is a paramount step towards achieving sustainable 
livestock. Broad diversity among breeds of sheep is a precious industry resource. The beneficial genetic 
effects of each breed can best be realized in terminal crossbreeding systems that utilize sire breeds to 
complement characteristics of maternal crossbred ewes, thus greatly improving the efficiency of commercial 
lamb production. 
In this study, three terminal sires, Suffolk, Charollais and composite breed (half Charollais, quarter Romanov, 
quarter Turkish native breed: CRT) and F1 Romanov ewes were used. Terminal sires (n=5 from each breed) 
were mated to F1 Romanov ewes (n=50 for each sire). The crossbred offspring of these three breeds were 
compared for reproductive traits and total productivity. Ewes synchronized with intravaginal CIDR (Pf izer) 
(12 d) and received 400 I.U. eCG by intramuscular injection at the time of CIDR removal. Rams were 
introduced 24 h after CIDR removal and mating was continued up to 5 days. All ewes were scanned 
transabdominally by using a real-time ultrasound (Draminski, Poland) at day 45 post mating. Lambs were 
born in an enclosed building and reared by their mother until a weaning age of 75d. All lambs were switched 
to a total-mixed growing diet at about ten weeks of age.  Lambs were weighed at weaning and 16 weeks of 
age. Productivity of ewes (litter size) was measured at birth and weaning.  Also, litter weight at 16 weeks of 
age was used an indicator of income per ewe. 
The conception rate obtained in this study did not differ for the ewes mated with different breeds of ram 
(Suffolk: 85%; Charollais: 87% and CRT: 88%). Charollais rams (192%) were superior (P>0.05) to Suffolk 
(179%) and CRT (161%) rams based on litter size at birth. Lamb survival until weaning was significantly 
different among lambs sired by different terminal sires and, CRT sired lambs had the highest survival rates 
(91%) than those recorded for Suffolk (82%) and Charollais (82%) sired lambs. Total productivity was 
measured 34.9 kg, 43.3kg and 25.9kg for Suffolk, Charollais and CRT sired ewes. It was concluded that the 
Charollais breed was the best sire in terms of total productivity which is accepted as a reliable indicator of 
income per ewe. 
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ID: 27 Meat potential indicators of red sokoto, sahel and west african dwarf goat based on 
morphometrical measurements 

Ozioma Beauty Uche-Nwaodu, Salako A.E., Akinyemi M. O., Osaiyuwu O. H.and F Eichie 
*Department of Agricultural Technology, Akanu Ibiam Federal Polytechnic Unwana Nigeria. 
Animal breeding & Genetics unit, Department of Animal Science, University of Ibadan, Nigeria 
Goats form an integral part of livestock production in the tropics. Meat potential is determined subjectively 
by resource poor livestock keepers, using hand to measure the rump width (RW). Objective evaluation of 
meat potential in different breads of goats can overcome problems associated with subjective evaluation. 
Hence, the objectives were to predict meatiness in Red Sokoto (RS), Sahel and the West African Dwarf 
(WAD) goats, using product of the body length (BL), wither height (WH) and (RW) and to indicate the 
inherent size of each breed, using WH: BL ratio. These three parameters were used because they are less 
environmentally sensitive. A total of 2849 goats were sampled purposefully from the Akinyele and Oranyan 
markets in Ibadan, Oyo State Nigeria. RS showed no significant difference for BL and WH but different from 
the RW of both sexes (p<0.01). Similarly WAD showed no significant difference for the BL and WH, but 
differed (p<0.01) between sexes for RW. Using the ANOVA, BL:WH ratio showed no significant difference 
between the breeds. WAD goats have the highest mean for BL:WH ratio. Western meat livestock is primarily 
identified using BL:WH. The combinations of these body parameters as indicator for meat type in meat 
animals showed that WAD goat has more potential to lay down meat, than RS and Sahel. 
Abdullah, A.R., Ojedapo, L.O., Adedeji, T.A., Olayeni, T.B. and Adedeji, S.O. (2004). Body Conformation 
Characteristics of West African Dwarf Goats in the Derived Savanna Zone of Nigeria. Tropical Journal of 
Animal Science 7 (2): 95 – 100. 
Glboa, N., Perevolotsky, A., Landau, S., Nitsan, Z., Silanikove, N., 2000. Increasing productivity in goats 
grazing Mediterranean woodland and scrubland by supplementation of polyethylene glycol. Small Rumin. 
Res. 38 (2), 183–190. 
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ID: 44 Evidence of non-additive genetic variation in weaning weight and tick count in sheep 

S. W P Cloete1, 2, K. Thutwa3, 4, A. J Scholtz1, J. J E Cloete2, 5, J. B van Wyk3 & K. Dzama2 
1 Directorate Animal Sciences: Elsenburg, Western Cape Department of Agriculture, Elsenburg 7607, 
South Africa 
2 Department of Animal Sciences, Stellenbosch University, Private Bag X1, Matieland 7602, South Africa 
3 Department of Animal, Wildlife and Grassland Sciences, University of the Free State, P.O. Box 339, 
Bloemfontein 9300, South Africa 
4 Botswana College of Agriculture, Private Bag 0027, Gaborone, Bo tswana 
5 Elsenburg Agricultural Training Institute, Western Cape Department of Agriculture, Elsenburg 7607, 
South Africa 

Ticks can compromise sheep productivity and general welfare in a free-range system by transmitting 
disease, causing skin damage, lameness, paralysis and damage to the udder of ewes. Chemical tick control 
may not be sustainable in the long term. Alternative ways of tick control have to be sought for inclusion in 
an integrated control programme. This study analysed weaning weights and square root transformed overall 
tick count (+0.5 to reduce variation associated with zero counts) of purebred indigenous fat-tailed Namaqua 
Afrikaner (NA) and commercial Dorper lambs, as well as progeny of NA rams mated to Dorper ewes (NA 
x Dorper cross) under extensive conditions.  

Expressed relative to NA lambs, weaning weight was improved by 23% in Dorper lambs and by 26% in NA 
x Dorper lambs (Table 1). Least squares means for transformed tick count was ~50% higher in Dorper lambs 
compared to NA and NA x Dorper lambs, after including weaning weight as covariate in the tick count 
analysis to adjust means for size differences among genotypes. When compared to the pure-breed midparent 
value by using a linear contrast, the mean performance of NA x Dorper lambs was improved by 13% for 
weaning weight and -23% for tick count (both P<0.01). This study suggests that crossing commercial Dorper 
sheep with a hardy, indigenous breed results in lower levels of tick infestation without compromising live 
weight in the progeny. 
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ID: 52 Contribution of different cattle breed groups to households food security in southern Mali 

S. A Traoré1, C. Reiber1, B. B Mergessa2, A.V Zárate1 
1 Institute of Animal Production in the Tropics and Subtropics, University of Hohenheim, Garbenstrasse 17, 
70599 Stuttgart, Germany 
2 School of Veterinary Medicine, Hawassa University, Hawassa, Ethiopia 

The Sikasso region in southern Mali is the country’s poorest region and the one most affected by malnutrition. 
Cattle production plays an important role in the livelihoods of many farmers in southern Mali, where the 
endemic N’Dama breed and Fulani Zebu breed, as well as their crosses, are raised by farmers. The present 
study examines food security (FS) among 258 farm households, and its determinants in southern Mali, with 
particular emphasis on the contribution of cattle and cattle breeds. 

The study was conducted in the Bougouni district, within the Sikasso region. A stratified random sampling 
was applied for the selection of 5 different farmer groups: 34 N’Dama keepers, 34 Zebu keepers, 31 farmers 
keeping crossbreds, 61 farmers keeping mixed herds (different cattle breed groups), 45 farmers keeping only 
oxen, and 53 households without cattle. FS was assessed using a household dietary diversity score (HDDS) 
and food consumption score (FCS), and analysed using a mixed model. 

The main determinants of FS were cultivation of cotton, the number of crops planted and number of cattle 
kept. Both indicators of FS were positively correlated with number of cattle and the number of crops 
cultivated. Surprisingly, households that cultivated cotton had lower HDDS and FCS compared to households 
not growing cotton. Farmer group had a significant effect only on FCS; farmers keeping Zebu and mixed 
herds had the highest FCS, while the non-cattle keepers had the lowest FCS. The higher FCS among cattle 
keepers particularly of those with Zebu breed and mixed herd could partly be explained by higher milk 
consumption of household members. It can be concluded that cattle ownership and breed group were 
important determinants of household FS, whereas cotton cultivation, despite being an important source of 
income, did lead to disimprovement of nutrition in rural households. 

ID: 60 A preliminary investigation on host genetic variation in tick resistance among different 
ruminant livestock of humid tropical Kerala 

M. Thomas1, K. Syamala1, J. Thomas1, N. Rosh1, S. Anagha1 and V. Paladan1 

1 Livestock Research Station, Kerala Veterinary and Animal Sciences University, Thiruvazhamkunnu, 
Palakkad, Kerala, India 
Genetically adapted livestock including tick resistance have a production advantage in challenging 
environments of humid tropics. Besides, breeding for tick resistance is regarded as a more reliable, 
economic and sustainable way of controlling ticks and tick-borne diseases in livestock as the host resistance 
is stable, heritable and long lasting. We identified the tick burden and the tick species among 302 adult 
animals comprising of 162 crossbred cattle, 29 graded Holstein Friesian cattle, 57 Murrah Buffaloes and 
54 Attappaddy Black goats reared under cut and carry system at Livestock Research Station. We also 
investigated how do host factors like species, breed, skin characteristics and body condition score (BCS) 
affected the variability in tick count. The prevalence of tick infestation was 37.8%, limited to cattle. 
Buffaloes and Attappaddy Black goats were devoid of ticks. The mean tick count in cattle was 
50.9286±6.0391 with a coefficient of variation of 125.49%. The tick count was significantly (p≤0.05) lower 
in crossbred cattle (42.9785±57.8491) than in Friesian (89.8421±78.4830). We identified three species of 
ticks in cattle; Rhipicephalus (Boophilus) annulatus being the most prevalent (80.68%), followed by 
Haemaphysalis bispinosa (10.22%) and Rhipicephalus (Boophilus) microplus (9.09%). Host traits like 
BCS also had significant (p≤0.05) influence on the variation in tick count. The skin thickness had a highly 
significant (p≤0.01) correlation with tick count in cattle. However, species differences in tick resistance 
could not be attributed to skin thickness, as the Attappady Black goats had the lowest skin thickness. 
Present study reveals the variation in tick resistance among different cattle genetic groups, Murrah 
buffaloes and Attappady Black goats. This information could be made utilized in the selection of species 
and breeds for future farming in Kerala. The marked influence of BCS on tick count points towards the 
need for improving the body condition in enhancing the tick resistance of cattle. 
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ID: 63 Within cattle herd variation in in vitro rumen fibre digestibility  
K. McDermott1, HMR. Greathead1 
1 School of Biology, University of Leeds, LS2 9JT, UK 
Pre-gastric fermentation of feed enables ruminants to convert feeds with little or no human nutritional value 
into high value human foods. Thus, ruminants have an important role to play in sustainable food production 
systems. However, there is scope to improve the efficiency with which ruminants convert ‘fibre into food,’ 
such as improving the efficiency of fibre digestion in the rumen. Fibre digestion efficiency has been shown 
to vary between breeds (Aikman et al., 2008), and feed utilisation efficiency also varies between 
individuals of the same herd (Guan et al., 2008). The objective of this study was to determine the extent of 
variability in fibre digestibility between animals from the same herd measured using an in vitromodel of 
rumen fermentation. 
Rumen fluid was collected from 11 Holstein-Friesian steers (18-26 months of age) at time of slaughter 
(ABP York, UK) and used to inoculate an in vitro batch culture rumen model with dried grass (Northern 
Crop Driers Limited, UK) as a substrate. At the end of a 24 hour fermentation period, parameters were 
recorded for each individual (gas pressure and pH) and samples collected for later analysis (volatile fatty 
acids, dry matter (DM) digestibility, ammonia-N, microbial crude protein and microbial community 
analysis). 
Significant differences were observed between individuals for gas pressure (p < 0.001), pH (p < 0.001) and 
DM digestibility (p < 0.001).  No correlation was observed between DM digestibility in vitro< /em> and 
price paid for carcass (r = -0.497, N = 9, p = 0.174). Volatile fatty acid, ammonia-N and microbial crude 
protein analysis is ongoing. 
The in vitro model of rumen fermentation demonstrated significant differences in fibre digestibility 
between animals. Future work will investigate the microbiota of the best and worst performing individuals 
with the aim of better understanding the ecology of the rumen in order to manipulate the rumen microbiota 
for improved fibre digestibility. 
Aikman, P.C. et al; J Dairy Sci, 2008, 91: 1103-14, 
Guan, L.L. et al; FEMS Microbiol Lett, 2008, 288: 85-91 

ID: 68 Evaluation of reproductive indicators in dairy grazing systems in the Santa Fe state - Argentina 
M. V Ruscica1, 2, P. R Marini1, 2 
1Facultad de Ciencias Veterinarias, 2Centro Latinoamericano de Estudio de Problemáticas Lecheras, 
Universidad Nacional de Rosario, Argentina 
Background: During the last decades, the semen used by Argentinian farmers has been imported from 
North America, and the main breeding objective has been high milk production. Most dairy farms are 
grazing-based, with heavy use of grain and concentrates. There is little control over the environment. 
Feeding regime varies across years, and is heavily influenced by the country’s economic crises. 
Objective: The aim of this work was to study the behaviour of calving to conception interval (CCI) and 
number of services per conception (NS) in five dairy farms in the Santa Fe state. 
Methods: 11,122 calving’s from year 2000 to year 2013 of Holstein Friesian cows were analysed. Multi-
factor ANOVA was used for the statistical analyses. The factors were year of calving, farm, production 
level (high, medium or low), season of calving, and if the cow was a first-time mother or not. 
Results: Results show that all factors had significant effect over the CCI, but only production level, year 
of calving and farm affected NS. In both cases, production level explained most of the variability. Both 
CCI and NS means were larger for high producing cows (CCI means in days: 208, 49 for high; 133,24 for 
medium; 80,05 for low. NS means in days: 3,97 for low; 2,36 for medium; 1,52 for low). 
Conclusion: Breeding emphasizing on individual production may lead to a diminished reproductive 
performance. 
Dutour, E.J. y Melucci, L.M. Asociación entre parámetros productivos y reproductivos de vacas lecheras de acuerdo 
el sistemas de producción. Asociación Latinoamericana de Producción Animal Vol. 18, Núm. 3-4: 133-147, 2010 
Ahlman, T. Organic Dairy Production: Herd Characteristics and Genotype by Environment Interactions.PhD Thesis. 
ActaUniversitatisagriculturaeSueciae 2010:59. Swedish University of Agricult al Sciences. Uppsala, Sweden, 2010 
Walsh, S.W. et al. A review of the causes of poor fertility in high milk producing dairy cows. Animal Reproduction 
Science 123, 127–138, 2011 
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ID: 108 Evaluation of average number of parturitions in dairy grazing systems in the Santa Fe state – 
Argentina 

M. V Ruscica1, 2, P. R Marini1, 2 
1 Facultad de Ciencias Veterinarias  
2 Centro Latinoamericano de Estudio de Problemáticas Lecheras, Universidad Nacional de Rosario, 
Argentina 

Background: During the last decades, Argentinian farmers’ main breeding objective has been high milk 
production, which has been unfavourably correlated with functional traits such as longevity. Replacement 
rates in Argentina have been reported to be around 34% in farms located in Buenos Aires state and 33% to 
40% in farms located in the south of Santa Fe state. Farmers usually buy replacement animals, so these 
high replacement rates make difficult to amortize the investment. 

Objective: The aim of this work was to compare the average number of parturition related to production 
level. 

Methods: Records from 3263 Holstein Friesian cows were analysed. The animals were categorised 
according to their production in high, medium and low. The average number of parturitions for each farm 
and each production level were compared. The records belonged to four dairy farms located in the centre 
and north of the Santa Fe state and ranged from year 2000 to year 2013. 

Results: Results show significant differences among all groups. This may be read as both farm and 
production level affecting the average number of parturitions. The global mean for number of parturitions 
was 2,47 per cow. The means according to production level were 4,29 for high production;1,66 for medium 
production and 3,63 for low production. 

Conclusion: Average number of parturitions per cow is extremely low, causing replacement rates to rise to 
levels beyond ideal. Farm management and breeding objectives should be further studied to try to extend 
useful life of cows. 

References:  

Ahlman, T. Organic Dairy Production: Herd Characteristics and Genotype by Environment Interactions. 
PhD Thesis. Acta Universitatisagriculturae Sueciae 2010:59. Swedish University of Agricultural Sciences. 
Uppsala, Sweden, 2010 

Esslemont, R.J. and Kossaibati, M.A. Culling in 50 dairy herds in England. Veterinary Record 140:36-39, 
1997 

Marini, P.R.; Lagorio, S. y Charmandarian, A. Causas de rechazo voluntarias e involuntarias en vacas 
lecheras en sistemas a pastoreo. Rev. Arg. Prod. Anim. 23 Sup1:277-278, 2003 
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ID: 112 Within cattle herd variation in in vitro rumen fibre digestibility 
 
McDermott K1, Greathead HMR1 
1School of Biology, University of Leeds, LS2 9JT, UK 

Pre-gastric fermentation of feed enables ruminants to convert feeds with little or no human nutritional value 
into high value human foods. Thus, ruminants have an important role to play in sustainable food production 
systems. However, there is scope to improve the efficiency with which ruminants convert ‘fibre into food,’ 
such as improving the efficiency of fibre digestion in the rumen. Fibre digestion efficiency has been shown 
to vary between breeds (Aikman et al., 2008), and feed utilisation efficiency also varies between individuals 
of the same herd (Guan et al., 2008). The objective of this study was to determine the extent of variability in 
fibre digestibility between animals from the same herd measured using an in vitromodel of rumen 
fermentation. 
Rumen fluid was collected from 11 Holstein-Friesian steers (18-26 months of age) at time of slaughter 
(ABP York, UK) and used to inoculate an in vitro batch culture rumen model with dried grass (Northern 
Crop Driers Limited, UK) as a substrate. At the end of a 24 hour fermentation period, parameters were 
recorded for each individual (gas pressure and pH) and samples collected for later analysis (volatile fatty 
acids, dry matter (DM) digestibility, ammonia-N, microbial crude protein and microbial community 
analysis). 
Significant differences were observed between individuals for gas pressure (p < 0.001), pH (p < 0.001) and 
DM digestibility (p < 0.001).  No correlation was observed between DM digestibility in vitro< /em> and 
price paid for carcass (r = -0.497, N = 9, p = 0.174). Volatile fatty acid, ammonia-N and microbial crude 
protein analysis is ongoing. 
 
The in vitro model of rumen fermentation demonstrated significant differences in fibre digestibility between 
animals. Future work will investigate the microbiota of the best and worst performing individuals with the 
aim of better understanding the ecology of the rumen in order to manipulate the rumen microbiota for 
improved fibre digestibility. 
 
Aikman, P.C. et al; J Dairy Sci, 2008, 91: 1103-14, 
Guan, L.L. et al; FEMS Microbiol Lett, 2008, 288: 85-91 
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ID: 116 Determining farmer preferences for Farm Animal Genetic Resources (FAnGR) conservation 
contracts in Romania  

W. Wainwright1, K. Glenk and D. Moran  
1 SRUC, University of Edinburgh 
The diversity of Farm Animal Genetic Resources (FAnGR) is a crucial component of resilient agricultural 
systems.  However, increasingly intensified production has resulted in lower within and between breed 
diversity, particularly in Romania where widespread genetic erosion threatens the adaptability of extensive 
livestock systems. 

Romania’s new Rural Development Programme (2014-2020) has proposed support for 21 local ‘at risk’ 
breeds, of which 7 are in ‘critical condition’.  Many of these breeds have well adapted phenotypes which act 
to improve the efficiency of farming in marginal production environments, such as the 
Carpathian’s.   Although cross breeding can act to increase yields in these areas, the stock of original genetic 
material remains important for future improvement programmes (i.e. upgrading). 

We administered questionnaires to farmers in Tarnava Mare (Transylvania) where breed diversity is generally 
thought to be higher (due to harsh terrain) than in other areas of Romania.  The questionnaire measured farmer 
preferences for breed attributes (i.e. fertility, adaptability, see Figure 1) and their Willingness to Accept 
(WTA) FAnGR conservation contracts using a Choice Experiment (CE). 

We administered a questionnaire to 174 farmers, of which 70 respondents (40%) reported keeping ‘at risk’ 
breeds whilst 153 farmers (89%) expressed an interest in participating in a conservation scheme for rare 
breeds (either sheep/goats or bovines).  All attributes in the CE were significant (P <0.05). Farmer’s most 
valued (WTA / year) individual conservation schemes (£33/year), followed by contracts featuring application 
assistance (£37/year) and finally contract length of 5 years (£61/year).  Results indicate farmers are WTA 
less in conservation payments should their preferences be met more holistically in a conservation scheme 
contract (i.e. farmers were WTA less in subsidy payments which were individually administered). 

The implications of our results demonstrate that optimally supplying FAnGR requires identification of 
environmental (production), phenotypic (genotype) and economic (farmer preferences) factors which 
influence the efficiency of conservation spend. Our approach ensures farmer preferences are central to the 
design of Payments for Agrobiodiversity Conservation Services (PACS) which are suited to geographical 
characteristics of farming landscapes. 

Figure 1: Attribute ranking for cultural, adaptive and productive farm animal traits detailed by farmers 
(1=least important; 6=most important). 
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ID: 129 Investigation into maternal breed effect on KPI data for lambs born to either a composite 
breed (Highlander) or mule ewes. 

R. Foy1 

1 Royal Agricultural University, Cirencester, Gloucestershire, GL7 6JS, UK  

Maternal ewe lines that improve efficiency are becoming increasingly necessary in the drive for sustainable 
intensification (Afolayan et al 2008; Baker et al 1985). There is great reliance on the mule, however 
alternatives such as composites offering key maternal characteristics without reduced performance are now 
available. This study aimed to compare key performance indicators (KPIs) for lambs born to Highlander (H) 
or mule (M) ewes when crossed with either Primera (P), Suffolk (S) or Texel (T) tups. 

271 Ewes were randomly allocated in to balanced tup groups: PxH, SxH, TxH, PxM, SxM and TxM. The 
resulting 556 lambs were recorded for a variety of KPIs. Lambs were reared on forage alone and subjected 
to the same health management strategy. ANOVA analysis was carried out to establish effects of dam, sire 
and dam x sire effects on lamb performance. 

H had significantly more live lambs than M, but also significantly higher mortality rates. Significantly more 
H born lambs were sold finished. DLWG to weaning for H born lambs was not compromised despite more 
lambs, and DLWGs post weaning for H born lambs were significantly higher than for M born lambs. H 
produced more kg of lamb and returned more money per kg of ewe than M for all sires, with the exception 
of S sired lambs. Key results are presented in Table 1. 

H ewes out-performed M in production KPIs however lamb mortality remained high. There was insufficient 
detail to explain mortality rates and is the subject of continuing investigation. These results show that H ewes 
appear to offer a more cost effective and harder working ewe compared to M under this management regime. 

References:  

Afolayan, R.A., et al. ‘Reproductive performance and genetic parameters in first cross ewes from different 
maternal genotypes’ J. Anim. Sci., 86 (2008) 

R.L. Baker, et al. ‘Crossbred performance of Border Leicesters and Coopworths and six strains of 
Romneys’Agricultural Research Division Annual Report 1984, 185NZ Ministry of Agriculture & Fisheries 
(1985) 
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Theme 7: Minimising environmental footprint 
ID: 16 Managing the environmental impacts of UK livestock production: combining farmer attitude 
surveys and intervention modelling 

Collins, A.L.1, Zhang, Y. 1, Winter, M., Johnes, P.J. and Jones, J.I. 
1Rothamsted Research, North Wyke, UK; 2University of Exeter, UK, 3University of Bristol, UK, 4Queen 
Mary University of London, UK 

Livestock farming makes an important contribution to global food security by producing high value protein, 
but also generates pollutant emissions to water and air which require improved abatement. It is increasingly 
recognised that policy development must utilise social science data on farmer attitudes to implementing 
change.  In England, the Demonstration Test Catchment (DTC) research platform is helping government 
policy teams design and test landscape scale intervention strategies for reducing the environmental impacts 
of farming systems using a combination of approaches including social science, monitoring and modelling.  
As part of this ongoing work, a baseline survey was undertaken of farmer attitudes towards on-farm 
interventions for pollution control, with the explicit aim of shortlisting those measures which farmers are 
more inclined to implement in the future.  These survey returns have been combined with a modelling 
framework simulating pollutant emissions to water and air from different farm types with ruminant livestock 
(e.g. lowland grazing) under business-as-usual implementation of on-farm mitigation measures, to assess the 
potential additional environmental benefits of policies combining those interventions which farmers are most 
likely to adopt in the future. The projected cost-effectiveness of the new policies at farm and landscape scale 
will be presented. 

ID: 19 When is sustainable intensification not sustainable, and what are the alternatives?      
Examples from Namibia 

Niki Rust 
Sustainability Science Manager, Compassion in World Farming, United Kingdom 

Sustainable intensification of agriculture has been heralded as one of the key solutions to ensuring both global 
food security and a reduced environmental impact. However, sustainable intensification of livestock is 
fraught with challenges: human and veterinary health, animal welfare, and environmental and financial 
problems. Is there an alternative? An example from Namibia shows that extensive livestock production using 
Holistic Rangeland Management can produce a sustainable agricultural system for people, livestock and the 
planet. By working with (rather than against) nature, livestock farming in Namibia has produced a high-
quality, premium-rate meat without the need to intensify.  This example demonstrates that livestock 
production outside of factory farming can avoid a “Farmageddon” situation that we may otherwise be heading 
towards if we intensify our farming practices. 
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ID: 50 Data Mining the North Wyke Farm Platform Data Sets 

Paul Harris 1 

1Rothamsted Research, North Wyke, UK 
 
The North Wyke Farm Platform (NWFP) is a farm-scale experiment with the aim of addressing agricultural 
productivity and ecosystem responses to different management practices for beef and sheep production. The 
64 ha site, captures the spatial and/or temporal data necessary to develop a better understanding of the 
dynamic processes and underlying mechanisms that can be used to model how agricultural grassland systems 
respond to different management inputs. The underlying principle is to manage each of three farmlets (each 
consisting of five hydrologically-isolated sub-catchments) in three contrasting ways: (i) using existing 
permanent pastures; (ii) sowing long-term grass and legume mixtures; and (iii) planned regular reseeding 
with innovative grass varieties. 

The connectivity between the timing and intensity of the different management operations, together with the 
transport of nutrients and potential pollutants from the NWFP is evaluated using various data collection 
exercises, as summarised in the figure to the right. 

In this paper, we introduce some of the data mining opportunities that are possible with this rich data resource. 
These exploratory and highly visual models can stem from a mathematical, a statistical, a hydrological, a 
nutrient and energy balance or a process-based viewpoint; where various hybrid forms are also possible. 

Models may need to account for some aspects of the following: (a) data quality or error; (b) data support; (c) 
data configuration and/or interval; (d) data distribution; (e) data relationships; (f) spatial, temporal and spatio-
temporal dependencies; (g) scale dependencies; (h) data heterogeneities; and (i) discontinuities and barriers; 
all of which will present a challenge, but one that should ultimately lead to fuller understanding of key under-
lying processes. 
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ID: 67 Project Dairy 1: interdisciplinary research contributing to sustainable dairy farming in New 
Zealand 
Richardson J1, López-Villalobos N2 and Donaghy D2 

 
1School of People, Environment and Planning, Massey University, Private Bag 11222, Palmerston North, 
New Zealand, 2Institute of Vet, Animal and Biomedical Sciences, Massey University, Private Bag 11222, 
Palmerston North, New Zealand 
 
A serious environmental challenge facing New Zealand is the decline in water quality as a result of nutrient 
loss from farming, which has been exacerbated in recent years as a result of ‘intensification’ and the 
expansion of dairy farming. Massey University is committed to working collaboratively on issues of 
sustainability, and with its agricultural expertise, provides an ideal platform for developing competitive and 
responsible dairying solutions. The University’s Dairy 1 farm (www.massey.ac.nz/dairy1), a Global Farm 
Platform partner located in the lower North Island of New Zealand, is the site of Project Dairy 1 – a project 
initially established to address the issue of how to farm profitably and responsibly in a sensitive river 
catchment. The wider purpose of the project is to create an environment for collaborative multidisciplinary 
research to demonstrate leadership and innovative solutions around issues of environmental stewardship, 
community connection and animal health and welfare in dairy farming. 
In 2013, Dairy 1 transitioned to a once-a-day milking (OAD) pasture-based farm system, reducing stocking 
rates and nitrogen losses, while remaining a profitable farm business. This paper presents results from some 
of the research at Dairy 1 over the last two production seasons, including improved production performance, 
cow fertility and positive environmental outcomes. Insights from the project, around the challenges and 
opportunities arising from adopting a ‘living research farm’ approach to collaboration, are also shared. 
Experience from Project Dairy 1 suggests that strong institutional support and relationship building amongst 
scientists and external partners, are key to promoting research that has relevance to the industry and the 
community, bridges academic silos and provides solutions for complex environmental issues. 
 
The presentation of this conference paper has been supported by an Eric Ojala Sub-Trust International Travel 
Fellowship grant awarded to JR. 
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 ID: 74 Assessing environmental performance of ruminant production: sheep as a case study 

Beverley Henry1, Stephen Wiedemann2, Stewart Ledgard3, Stephen Russell4, Barbara Nebel5 
1Queensland University of Technology, Brisbane, Australia, 2FSA Consulting, Toowoomba, Australia, 
3AgResearch, Hamilton, New Zealand, 4University of Leeds, Leeds, UK, 5thinkstep Pty Ltd, Perth, 
Australia 

Increasing interest amongst consumers in environmentally sustainable production together with recognition 
of the contribution of different sectors and systems to global-scale environmental concerns, including land 
degradation and anthropogenic climate change, have raised questions about the future of animal agriculture.  
In particular, ruminants have been singled out for both high resource use and environmental emissions. 
Efforts have been made to quantify environmental performance of livestock production and products to 
inform management decisions and response to pressure on resources on the one hand, and growing demand 
for products, notably animal protein.   However, variable results have been difficult to interpret, emphasising 
the need for more consistent use of metrics to provide meaningful, unbiased and ethical information. We 
outline the major standards and tools for quantification and then focus on methodological and data quality 
issues contributing to inconsistencies in results for life cycle assessment (LCA), the tool most commonly 
used.  Results from an LCA study using data for case-study sheep farms in three countries illustrate variations 
arising from methodological choices allowable in standard guidelines and, in particular results for alternative 
methods of allocating emissions and resource use between sheep meat and wool (i.e. live weight and greasy 
wool at the farm gate, see Figure) and use of systems expansion for wool.  A recommendation is made for a 
preferred allocation method based on biophysical causality that provides a logical estimate of the 
environmental burden for each co-product, enabling better relationship of impacts to diverse production 
systems. 

Reference: Wiedemann et al. (2015) Int J LCA 20: 463-476 

Acknowledgement: Funding provided by AWI, IWTO. 

 

Legend: Greenhouse gas emissions for wool and meat (live weight, LW) co-products at the farm gate for 4 
case study sheep farms using five methods for allocation (3x biophysical (BA), protein mass (PM), 
economic (EA)) of emissions between co-products.  
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ID: 78 Greenhouse gas emissions from a reseeded grassland on the North Wyke Farm Platform 

Dunn, R.1, Boden, J.3, Misselbrook, T.1, Orr, R.1, Griffith, B.1, Neale, J.2, Cardenas, L.M.1 
1Rothamsted Research, Sustainable Soils and Grassland Systems 
2University of Reading, School of Archaeology, Geography and Environmental Science 
3University of Exeter, Environmental Biology 
 Emissions of greenhouse gases from agricultural activities comprise a relevant source in the UK (8.7% in 
2013). The current methodology for accounting emissions rely on little representative data, and especially 
from grazing systems there is not much information in the literature. 
Measurements of greenhouse gases from agricultural systems, particularly nitrous oxide (N2O) and carbon 
dioxide (CO2) are extremely challenging due to their spatial and temporal variability. In order to take account 
for the temporal variation, automated systems provide a good alternative to commonly used manual systems. 
Deployment of these automated systems on grazed grasslands are even more challenging as livestock threat 
the integrity of the equipment located in the field. 
Mitigation of N2O emissions from grazed grasslands could be potentially achieved by modifying properties 
of the pasture. At the North Wyke Farm Platform, different grasses are grown to improve for example, the 
hydrology and nutrient cycling to decrease nutrient losses to water. 
In the summer 2014, greenhouse gas emissions from the previously reseeded paddock with a deep rooting 
grass (Festulolium Prior) were compared to permanent pasture (Lolium perenne+ Agrostis stolonifera) by 
using two automated dynamic chamber systems. Each system comprised twelve chambers linked to an 
interface unit from Licor. The 2 systems were continuously deployed for 2 months on both treatments during 
which sheep grazed the paddock and they were moved every 2 weeks to allow the grazing effect. The results 
showed that generally the reseeded treatment had higher emissions of both CO2 and N2O compared to the 
permanent pasture. It is possible that the larger emissions are a result of the previous year plough but also an 
effect of the spatial variability due to the different positions of the systems. Further analysis will help separate 
these effects and evaluate the real impact of soil heterogeneity. 

ID: 92 Sustainable beef and dairy farming – delivering environmental protection and good animal 
welfare 

Barbara Romanowicz1, Lesley Mitchell1, Ernesto Reyes2 
1World Animal Protection. 5th floor, 222 Grays Inn Road, London, WC1X 8HB, UK. 
2agri benchmark network. Thünen Institute of Farm Economics. Bundesallee 50. 38116 Braunschweig, 
Germany 
The world is facing major challenges to develop sustainable livestock systems that can deliver against 
growing demands for meat and milk production. There is a need to identify farming solutions that are not 
only resource efficient, but also ensure that essential aspects of sustainability, including animal welfare and 
livelihoods are respected. Case studies and research from South America and Europe demonstrate approaches 
for reducing environmental impact in highly productive farming systems with potential for good animal 
welfare. 
In tropical regions, intensive silvopastoral cattle production has the potential to deliver more feed from the 
land. By growing plants, shrubs and trees, a three-dimensional feed source is created, providing a high quality 
and quantity of feed. The additional plant matter, root density, and biodegradable material can increase soil 
quality and water retention, as well as increasing carbon retention in the soil. By using animal breeds well 
adapted to tropical environments, these farming systems can achieve high levels of production from local 
feed sources in pasture-based environments. They also demonstrate good animal health, natural behaviour 
and ease of animal management. In this case study, an integrated assessment was developed, bringing together 
measures of productivity, economics, environmental stewardship and animal welfare. 
Further research demonstrates the links between greenhouse gas emissions and improvements in animal 
welfare in UK milk production. The study found that improvements in animal health and welfare could 
provide up to 10% improvement in greenhouse gas efficiency. Utilising male dairy calves also increased 
greenhouse gas efficiency.  Efforts to utilise grass and increase beef production from dairy are valuable 
options for maximising greenhouse gas efficiency in milk production.  
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ID: 101 Methane emission from cattle in Latvia. 

Lilija Degola, Elita Aplociņa, Aiga Trūpa and Laima Bērziņa 
Institute of Agrobiotechnology , Latvia University of Agriculture, Latvia 

Background: Methane is emitted as a by-product of the normal cattle digestive process. Latvia reports 
methane emissions from cattle, sheep, swine, goats, horses, rabbits, and fur-bearing animals. 

Methods: Emissions from enteric fermentation of domestic livestock in Latvia have been calculated by using 
the IPCC Tier 1 and Tier 2 methodologies presented in the 2006 IPCC Guidelines. The emission factors (EF) 
for dairy cattle and non-dairy cattle has been calculated according to 2006 IPCC Guidelines[1], feed 
digestibility (DE) 65% is also used in calculation according average value represented in the 2006 IPCC 
Guidelines, because detailed information on feed digestibility are not available in the country yet. But in 2015 
we have started feed digestibility estimation by cellulase method in laboratory. The digestibility of silage 
varied from 59.7-70.5%, of different kind of hay from 52.7- 60.2%, of total mixed ration from 64.7- 75.1%, 
of concentrates from 83.3 – 84%. 

Results: Cattle are the largest source of enteric methane emissions (95.2% from total methane emissions from 
enteric fermentation) in Latvia. In 2013, dairy cattle produced 64.5% and non-dairy cattle – 30.7% of methane 
emissions. Emission from other animals (sheep, swine, horses and goats) was only 4.8% of the total emission 
from enteric fermentation. In 2013, methane emissions from enteric fermentation of domestic livestock 
increased by 3.6% compare with 2012. This is caused by the increase of the number of all livestock. The 
number of non-dairy livestock increased up to 5.7 % in 2013. Since 1990 generally due to evident fall of the 
number of livestock emissions methane emissions decreased by 64.9%. 

Conclusion: In 2013, dairy cattle produced 64.5% and non-dairy cattle – 30.7 % of methane emissions of the 
total emission (31.95 Gg) from enteric fermentation. Since 1990 generally due to evident fall of the number 
of livestock emissions methane emissions decreased by 64.9%. 

Acknowledgements: The research was done on financial support of project “Agricultural sector GHG 
emissions calculation methods and data analysis with the modelling tool development, integrating climate 
change”. 

  

[1] 2006 IPCC Guidelines. Volume 4, Chapter 10 
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ID: 109 Modelling enteric methane emissions for Holstein heifers and steers from birth to 2 years of 
age. 

Jiao H.P. and Yan T. 
Agri-Food and Biosciences Institute, Hillsborough, County Down BT26 6DR, UK 

The objectives were to estimate enteric methane emissions from Holstein heifers and steers from birth to 2 
years of age and to use these data to develop prediction equations. Data used were derived from a study with 
20 Autumn-calved Holstein cattle (10 steers and 10 heifers) with methane emissions and energy metabolism 
data measured in respiration calorimeters at age of 6, 12, 18 and 22 months, respectively (Jiao et al., 2015). 
The cattle were offered a typical diet used on UK commercial farms containing a single grass silage mixed 
with concentrates. The gender had no significant effects on methane energy as a proportion of gross energy 
intake at any chamber measurement period, which ranged from 6.3% to 6.9%. These methane and energy 
metabolism data were then used to calculate methane emissions from weaning (50 days since calving) to 24 
months of age. Methane emissions before weaning were estimated using pig data. The gender had no 
significant effects on accumulated methane emissions. The accumulated methane emissions for heifers and 
steers were respectively: 36.6 and 35.8 kg/year (s.e.d = 1.01; P = 0.41) for the first year of age, and 63.7 and 
64.8 kg/year (s.e.d = 1.23; P = 0.40) for the second year of age. The individual animal data were then used to 
develop prediction equations for accumulated methane emissions for growing cattle at any time period within 
24 months of age or at any live weight within the 24 month period using age (days) or live weight (kg) as the 
predictor. The results are presented in Figure 1. These equations provide an alternative approach to estimate 
methane emissions for Holstein young stock. 

Reference: Jiao H.P. et al; Livestock Science 2015, 178: 150–157. 

Funded by the UK’s Agricultural GHG Research Platform project (www.ghgplatform.org.uk). 
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ID: 115 Grazing behaviour, urine composition and soil properties are key drivers of nitrous oxide 
emissions from livestock urine in the uplands (Uplands-N2O) 

Cardenas, L.M; Perotto-Baldivieso, H.; Whellan, M.; Wilson, R.; Chadwick, D.R. 
Rothamsted Research, United Kingdom 

Nitrous oxide emissions from agricultural soils in the UK have large uncertainty in the current accounting 
system that relies on default non-specific emission factors (EFs). Particularly emissions from grazing animals 
as excreta deposition to soils present large variation due to static factors (i.e. topography, soil texture and 
vegetation type) and mobile factors (livestock behaviour). Emissions until now have been estimated using a 
single EF for all soils and livestock types, climate conditions, and does not differentiate between urine and 
dung. Even more, it does not consider differences between upland and lowland grasslands. Emissions are 
largely due to urine and depend on urine composition (N quantity and quality). Mitigation of emissions from 
urine-N is difficult to achieve partially due to the limited knowledge of the relationship between feed intake, 
urine composition and emissions. In this NERC funded project we aim to improve our understanding of the 
spatial and temporal interactions between grazing behaviour, forage selection, urine composition and edaphic 
conditions to improve the accuracy of N2O emission estimates from extensive grassland systems. We are 
focussing on sheep grazing of upland grasslands and will model the spatial and temporal variability of 
individual animal and grazing group dynamics and combine model predictions with knowledge of diet 
composition (chemical and plant species) from different vegetation communities, variability in urine-N 
composition and emission rates, and the spatial and temporal patterns of soil physico-chemical properties in 
order to improve N2O emission estimates. We will generate datasets which will allow scaling of 
aggregateN2O emissions to field and landscape levels, and which can be directly compared with current Tier 
1 and proposed country-specific emissions estimates. 

ID: 125 Developing a method to facilitate African smallholders to reduce greenhouse gas emission 
intensities through improved productivity. 

Salmon, G.1,2, Macleod, M.1, Marshall, K.3 & Tebug, S.3 
1SRUC; 2University of Edinburgh; 3International Livestock Research Institute 
Meat and milk from Sub Saharan African (SSA) cattle systems tend to have a high greenhouse gas (GHG) 
emission intensity, largely due to low levels of productivity1. There is a need to increase production to meet 
an increasing demand for livestock commodities, however without measures to reduce EI this will result in 
significant increases in the absolute GHG emissions. Therefore cost-effective ways of reducing EI while 
increasing productivity must be identified. This paper seeks to support this by: (a) Identifying a set of 
mitigation measures that could be used in Senegalese cattle systems; (b) Developing a method for evaluating 
the cost-effectiveness and abatement rates of the measures; (c) Using the method to evaluate the cost-
effectiveness and abatement rates of the identified mitigation measures.  

The baseline Senegalese cattle systems were modelled in a version of the FAO’s Global Livestock 
Environmental Assessment Model (GLEAM). Input data included longitudinal data provided by ILRI from 
multi-functional cattle herds in the Thies and Touba regions of Senegal.  

A subset of productivity improving mitigation measures was identified by literature review and expert 
consultation; these included feed and nutrition, animal health, and breeding. Abatement rates were estimated 
by adjusting parameters in GLEAM to mimic the application of measures; guided by previous examples of 
their application in the literature. The cost of implementing measures is derived from literature and expert 
advice, allowing a cost per unit of abatement to be estimated for each measure. Interaction between measures 
is considered by modelling them both in isolation and as packages.  

Consideration is given to uptake barriers of cost-effective measures, such as socio-cultural norms, finance 
and infrastructure. The outcome will be the development of a method, suitable for other scenarios and the 
presentation of a suite of priority mitigation measures proposed for the Senegalese systems; guiding policy 
development and further research.  
PhD funded by CCAFS, References: 1Gerber et al. (2013) Tackling climate change through livestock, FAO 
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ID: 131 Feed digestibility and manure nutrients 
Aplocina E., Degola L., Priekulis J., Trupa A. 
Latvia University of Agriculture, Latvia 
One of the key components to lowering air and water pollution from manure is the animal diet. Even in the 
best management situations, animals are not able to utilize 100% of the nutrients that are consumed. Some 
nutrients excreted in manure come from excess nutrients provided in the diet and undigested nutrients in the 
diet. In Latvia, N2O emissions from manure management account for only 5% of total N2O emissions. 
Dividing the N2O emissions by all livestock species, 75.9% are produced by cattle, 12.67% – by poultry, and 
4.96% – by pigs. When a highly digestible diet is fed, a higher percentage of the nutrients are used by the 
animal for maintenance and growth and fewer nutrients are excreted in manure. 
In Latvia cattle farmyard manure is produced in 94.2% of all farms; only in 1.9% of all farms – both farmyard 
manure and liquid manure, and only in 3.9% farms – slurry. Research results show that the farms where is 
more than 100 dairy cows, liquid manure is obtained in 44.2% of cases. Compared dairy cow manure 
chemical composition in conventional and organic farming systems, conventional manure dry matter content 
is about 20.2% higher than in organic farming systems (21.95% vs. 17.51%), as well as total nitrogen content 
of manure dry mater is by 23 1% higher (2.28% vs. 1.75%). Also significantly higher (about 53.8% compare 
to organic system) is the amount of NH4-N of manure dry matter (0.26% vs. 0.11%). Compared forage quality 
in conventional and organic production systems, the conventional silage is with a higher protein content in 
dry matter (11.9% vs. 11.2%), while the hay protein content is lower than that in the organic system (7.8% 
vs. 8.3%). However, there is no significant difference between conventional and organic silage and hay in 
digestibility of organic matter. 
The research was done thanks to the financial support of the project “Agricultural sector GHG emissions 
calculation methods and data analysis with the modelling tool development, integrating climate change”. 

ID: 142 Cassava leaves reduce the quantity of methane produced through enteric fermentation 
 
Alvarez Carolina1, Arango Jacobo2, Chirinda Ngonidzashe2, Mazabel Johanna2, Rao Idupulapati2, Peters 
Michael2, Becerra Luis Augusto2, Rosenstock Todd3, Barahona Rolando4 
1INTA Argentina, 2CIAT Colombia, 3ICRAF Kenya, 4UNAL Medellin Colombia 
 
Livestock contributes a significant share of global anthropogenic methane (CH4) emissions mainly through 
enteric fermentation. Supply of livestock products is expected to expand to ensure food security and feed a 
burgeoning, wealthier and more urbanized global population. There is an urgent need to explore 
opportunities to increase productivity and reduce CH4 emissions from livestock. The objective of this trial 
was to study CH4 production from diets based on cassava (Manihot esculenta (ME) and Manihot 
pseudoglaziovii (MP)) leaves and the tropical forage grass (Brachiaria humidicola (BH)) using in vitro 
methods. A complete randomized design with three batch replicates was used. Treatments included leaves 
of BH and mixtures of BH with cassava leaves from six genotypes (ME1 to ME5 and MP6) in different 
proportions: 100% BH, 50% ME1 to ME5 and MP6 + 50% BH and 100% ME1 to ME5 and MP6, giving a 
total of thirteen treatments. The genotypes of MEwere COL 22 (ME1), BRA 12 (ME2), COL 1468 (ME3), 
COL 2246 (ME4), PER 239 (ME5) and PSE (MP6). Samples were incubated for 96 hours using 85 ml of 
buffer solution and 10 ml of strained rumen fluid. Gas production (GP) was determined. The amount of 
methane in the produced gas was quantified though gas chromatography. Organic matter and digested dry 
matter (dDM) for each substrate were also analyzed. The GP showed significant differences (p<0.001) and 
followed the order: 100%BH > 50%BH+50%ME3 > 50%BH+50%ME1 > 50%BH+50%ME4 > 
50%BH+50%ME5 > 50%BH+50%MP6 > 50%BH+50%ME2 > ME3 > ME2 > MP6 > ME1 > ME4 > 
ME5. Preliminary results on amounts of CH4 produced by three selected treatments were significantly 
different (p<0.001) and followed the order: 100%BH > 50% BH/50% ME4 > 100%ME5, the values were 
19 ml CH4/g dDM > 14 ml CH4/g dDM > 8 ml CH4/g dDM, respectively. We conclude that the use of 
cassava leaves as feed reduces methane emissions from cattle in the tropics. 
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ID:150 The Wisconsin Integrated Cropping System Trial 

Sarah Collier and Gregg Sanford 
Department of Agronomy, University of Wisconsin-Madison, USA 
 
The Wisconsin Integrated Cropping System Trial (WICST) is a 25 hectare long-term experiment 
established in 1989 to compare both organic and conventional cash-grain, dairy-forage, and bioenergy 
cropping systems in the U.S. Upper Midwest. The WICST cropping systems represent varying degrees of 
perennially and species diversity - including grazed pasture - and studies over the site’s 20+ year history 
have compared the productivity, profitability, and environmental responses of these diverse systems. 
Ongoing areas of research include the cumulative effects of management history on productivity and soil 
properties, greenhouse gas emissions, and overall resilience. In 2014 WICST also became a member of the 
Global Farm Platform for sustainable ruminant production. 
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Theme 8: Knowledge transfer 
ID: 25 Exploring Indigenous Knowledge for Sustainable Livestock Production in Nigeria. 
Abiola, J.O. 

Department of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria. 

Sustainable Livestock Production is an important component of global food security and poverty alleviation. 
Threats from pests and diseases are two obstacles to the sustainable production of livestock in Nigeria.  The 
inadequacy of modern health delivery system in our subsistence livestock production enterprises either in 
human or material resources calls for a look at the alternative means of dealing with the menace of pests and 
diseases. Control of Pests and diseases are carried out according to the traditional beliefs of the local rearers 
before and even after the advent of scientific control methods. The indigenous knowledge of livestock owners 
forms the foundation for and complements the success of all sustainable animal health care programs in 
developing countries. It is only recently that orthodox veterinarians and other scientists have begun to 
recognize the fact that livestock owners have holistic understanding and approach in dealing with pests, 
diseases and other problems of livestock production. 

Veterinary Services in Nigeria is plagued by many challenges. These include inadequate manpower and 
logistics inputs, scarce, expensive and erratic supply of veterinary drugs, poor communication facilities and 
other modern amenities, poor social infrastructure to preserve the drugs and the biological, fake and sub-
standard drugs, counter–productive government policies which do not complement the development of 
ethnoveterinary medicine and other indigenous systems.  The relation between these problems and the current 
dependence on orthodox veterinary medicine has resulted in a failure to solve the majority of animal health 
problems thereby resulting into huge loss due to high mortality recorded by the local rearers. 

As a result of this scenario, exploration and utilization of indigenous knowledge as means of promoting 
sustainable livestock production, reduction of poverty and promote food security will be of tremendous 
importance to subsistence farming in Nigeria. Indigenous knowledge can be used for sustainable livestock 
development especially ethnoveterinary medicine which can be improved upon with researches to determine 
the dose and active ingredients. Key recommendation therefore is reinvigorating indigenous knowledge 
towards sustainable livestock production and food security. 
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ID: 26 Cryo-protective effects of natural honey on spermatozoa quality of extended boar semen 

Balogun Kayode1, 2*, Sokunbi Olujide2 
1Department of Agricultural Science. Adeyemi Federal University of Education, Ondo. Ondo State, 
Nigeria. 
2Department of Animal Science. University of Ibadan, Ibadan. Oyo State, Nigeria. 

Background: Glycerol, which has been used for cryo-preservation of boar semen over the years has been 
reported to be toxic at >3% causing detrimental effects on the spermatozoa quality. This initiated the 
evaluation of a replacement cryo-protective agent of a natural source using an unconventional technique. 
Natural honey is a mixture of 25 sugars; a wide variety of amino acids, some of which have been successfully 
used as non-permeant cryo-protectant; and a wide variety of components that confer synergistic anti-oxidative 
effect on mammalian cells. 

Methods: Semen from a proven boar was extended using Beltsville Thawing Solution with 2% glycerol 
replaced with honey at graded levels (0, 25, 50, 75 and 100%) and frozen at-30°C for 48 hours. The five 
treatments replicated thrice were evaluated for pH, motility, percentage live and dead sperm cells and 
morphology. Data were analysed using Analysis of Variance and significantly reported at P<0.05. 

Results: pH was significantly similar (P>0.05) after 48 hours. Although motility was reported to be 
significantly similar (P>0.05) across the treatments; at 0 hour, Treatment 5 (43.35%) was numerically higher 
than the other treatments and at 48 hours, Treatment 5 (33.33%) was numerically higher in value while 
Treatment 1 (16.67±5.77) was significantly lower (P<0.05) than other treatments. Treatment 5 likewise 
showed the highest numerical value of percentage live (79.88%) and lowest value of percentage dead 
(20.12%) at 0 hour with no significant difference (P<0.05) among the treatments. Morphology in Treatment 
5 (90%) had the highest numerical value after 48 hours also with no significant difference among the 
treatments (P>0.05). 

Conclusion: In conclusion, these results show that honey is a promising ingredient in the preservation of boar 
semen. However, the optimum inclusion level of honey as a cryo-protectant in frozen extended boar semen 
from this study is at Treatment 5 (100% honey). 

Keywords: Cryo-protectant, Extended Boar Semen, Glycerol and Honey. 
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ID: 43 Improving sustainability through practice driven innovation 

L. van Dijk*, C.A. Weeks*, H.J. Buller† and D.C.J. Main* 
* University of Bristol, School of Clinical Veterinary Sciences, Langford House, Langford, Bristol, BS40 
5DU. 
†College of Life and Environmental Sciences, University of Exeter Amory Building Rennes Drive, Exeter, 
United Kingdom, EX4 4RJ 

Commercial animal husbandry has undergone many changes recently in response to animal welfare and 
sustainability concerns. These changes often require producers and industry to modify existing practices, 
thereby creating opportunities for experimentation and innovation. With the growing recognition that 
traditional models of knowledge transfer from scientific research to industry practice have not always been 
effective in addressing hoped-for changes in animal welfare and environmental sustainability, a growing 
emphasis is now being placed on more cooperative forms of knowledge generation and experimental 
innovation. Using the laying hen sector as a case study, the Hennovation project aims to explore and test 
novel mechanisms for addressing and overcoming the ‘research/practice’ divide in delivering sustainable 
animal welfare practice in two specific areas of current farm animal welfare concern: feather pecking amongst 
laying hens and end-of-lay transport. 

The research project promotes practice-driven innovation through establishment and encouragement of 
innovation networks of both producers and the hen processing industry that pro-actively search for, share and 
use new ideas to improve hen welfare, efficiency and sustainability within laying hen systems. Up to 20 
networks are being mobilized at different levels of the production chain, local, national and European level. 
These networks are supported by science driven-actors, such as veterinary surgeons, farm advisors and 
scientific researchers alongside market-driven actors, such as those who buy eggs or certify egg production. 
Critically, the need for innovative responses amongst producers and industry drives the innovation process. 

In focusing on the dynamics of practice-driven cooperative approaches to innovation and its articulation with 
existing science and market-driven actors, this project explores and identifies the conditions necessary for a 
significant and lasting shift in the relationship of science, innovation and practice within the egg-laying hen 
and other livestock production sectors. 

Acknowledgements: The HENNOVATION project is an European Union funded collaborative research 
project under the Horizon 2020 EU Research and Innovation programme. 
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