WIAS ANNUAL CONFERENCE 2020
Frontiers in Animal Sciences !

Lessons from the PAST, challenges of the PRESENT, and aspirations for the FUTURE.
A warm welcome to all participants of the WIAS ANNUAL CONFERENCE 2020 !
The WIAS ANNUAL CONFERENCE (WAC) is a scientific meeting organized by PhD
candidates of WIAS (Wageningen Institute of Animal Sciences). It aims to bring
together PhD-candidates, researchers and staff members of WIAS, as well as
inspirational keynote speakers, to present and share their research and exchange
ideas about current developments in the field of animal sciences.
This year, WIAS alumni and PhDs and researchers from fellow universities
are also invited because we are celebrating the 25th Anniversary of WIAS.

We are pleased to announce that five internationally renowned keynote
speakers; Laurent Frantz, Coen Elemans, Bernice Bovenkerk, Rod Wilson
and Graham Plastow will join us to share their outstanding research and
ideas. In addition, this year we are proud to host 29 oral presentations and 37
posters from PhD candidates, coming from all different chair groups within
WIAS.
The theme of the WAC 2020 is: FRONTIERS IN ANIMAL SCIENCES! Lessons from the PAST,
challenges
of
the PRESENT, and aspirations for the FUTURE. Hence, In each
keynote talk, oral and poster presentation, presenters will address what
things we have learned from the past, what are
the current issues we are
dealing with, and what is waiting for us in the future in
animal
sciences.
We have enjoyed organizing this conference! We hope you find some inspiration in
both oral and poster presentations and of course in the talks of the keynote speakers.
Sincerely,
The WIAS ANNUAL CONFERENCE Committee

Bahadır Can Güz
PhD candidate,
Adaptation Physiology
Group

Julia Celis

PhD candidate,
Cell Biology and Immunology
Group

Timo Staeudle

PhD candidate,
Aquaculture and Fisheries
Group

Windi Al Zahra

PhD candidate,
Animal Production Systems
Group
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WAC 2020
Welcome to WIAS Annual Conference 2020 and 25th years of WIAS!
Twenty five years is a long time, and actually a lifetime for many of you! During those
25 years, the world changed dramatically; the world population increased with 2 billion
people to 7.5, which resulted in an unprecedented impact on global biodiversity and
climate. But science also changed dramatically. In 1995, Nokia introduced the first
handheld phones that could send a text message. Sony released its first PlayStation, and
Microsoft its first version of the internet explorer. Today, Facebook is 15 times
larger than the entire internet was in 1995, which back then counted less than
24 thousand websites. Sending emails from your own PC was still a novelty, and
programming required large mainframes.
In molecular science, the 1990’s
marked the development of Next Generation Sequencing methods which for the
first time allowed large scale sequencing of every kind of genome imaginable.
In 1995, WIAS started as a modest graduate school with ~50 PhD registered students,
and the majority of those were Wageningen MSc graduates. Today, we are a
vibrant community of more than 200 researchers, coming from all over the world.
The topics you work on reflect the diversity of challenges that the world is facing :
the impact of livestock on climate change, to feed the world with safe and healthy
animal products, to produce with minimal environmental impact, adhering to the
principles of a circular economy and paying attention to animal health and welfare.
The theme of this year is therefore chosen: “Frontiers in Animal Science”.
The challenges that we face as an animal research community require that we stay
at the frontline by incorporating the latest developments. Large scale sequencing
and phenotyping animals with handheld devices such as your smartphone is
no longer utopia and will require new skills with respect to data management,
analysis and ethics, but will also raise completely new research questions.
This year’s conference is spread out over two days, to give ample opportunity
to exchange, discuss and reflect on this new frontier of your science. We have
invited 5 exciting speakers who will give their view related to our theme, and
29 oral and 37 poster presentations that show what we are working on today.
All in all an exciting program covering the full breath of our research! I wish to
thank the organisers for their hard work in bringing together such an interesting
program and I wish you all a pleasant and fruitful WIAS Annual Conference.
To stay with the theme of this conference: “Go boldly where no scientist has gone before”
Hans (J) Komen
WIAS Scientific Director
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General Program WAC 2020 : Day 1 (13 February 2020)
Time
8:00
8:30-9:30

Event

Room
-

Shuttle service
Registration and welcome
coffee

Hall

09:15-09: 20

Opening by WAC Committee

Europe

09:20-09:50

Opening by the first WIAS Scientific Director

Europe

9:50-10:30

Keynote Speaker 1 (Laurent Frantz)

Europe

10:30-10:50

Coffee break

10:50-11:40

Oral presentations morning session

11:40-13:00

Lunch

13:00-13:40

Keynote Speaker 2 (Coen Elemans)

13:40-14:00

Coffee break

14:00-14:50

Oral presentations afternoon session

14:50-15:10

Coffee break

15:10-15:50

Keynote Speaker 3 (Bernice Bovenkerk)

Europe

15:50-16:40

Poster Pitches

Europe

16:40-18:00

Poster session & networking

Hall

18:00-20:30

Dinner and Live band

Hall

19:00-23:00

Networking & open bar

Hall

20:00
21:30
23:30

Hall
Europe/Africa/
Asia
Hall
Europe
Hall
Europe/Africa/
Asia

Shuttle service
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General Program WAC 2020 : Day 2 (14 February 2020)
Time

Event

8:15

-

8:30-9.30

Registration and welcome
coffee

9:20-9:40

Opening by the current WIAS
Scientific Director

Europe

9:40-10:20

Keynote Speaker 4 (Rod Wilson)

Europe

10:20-10:40

Coffee break

10:40-11:30

Oral presentations morning session

11:30-13:00

Lunch

13:00-13:50

Oral presentations afternoon session 1

13:50-14:10

Coffee break

14:10-15:00

Oral presentations afternoon session 2

15:00-15:20

Coffee break

15:20-16:00

Keynote Speaker 5 (Graham Plastow)

Europe

16:00-16:30

Award Ceremony & Closing WAC2020

Europe

16:30
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Shuttle service
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Shuttle service
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Oral presentations: Day 1 (13 February 2020)
Time

10:50

11:15

14:00

14.25

Europazaal
(Europe Room)

Africazaal
(Africa Room)

Aziëzaal
(Asia Room)

Francesca Marcato
(ADP)

Marieke Poppe
(ABG)

Renate Hakze
(QVE)

Transport of young veal
calves: effects of
pre-transport diet,
transport duration and
condition on clinical
health, behaviour and
antibiotic treatments

Between-herd variation
in cow resilience and
relations to
management

Comparison of
hepatitis E virus
sequences from
humans and swine, the
Netherlands,
2008-2015.

Gauthier Konnert
(AFI)

Isabela Maria
Fernandes de
Oliveira (HMI)

Mischa Streekstra
(MAE)

Protein deposition in Nile
tilapia (Oreochromis
niloticus): the interplay
between daily protein
and energy intake

In-depth cultivation
and characterisation
of the pig tonsil
microbiome: towards
targeted approaches
for microbiome
manipulation

What happens
under the reef? A study
towards the identity and
functioning of the
cryptobenthic
community in two contrasting coral reef habitats

Bart van der Hee
(HMI)

Langqing Liu
(ABG)

Simen Fredriksen
(HMI)

Post-weaning
diarrhoea is associated
with protein
fermentation,
alterations in intestinal
microbiota, and host
physiological
parameters in piglets

The chromosome-scale
genome assembly of
Visayan warty pig
provides insight
into porcine
evolutionary
history

The tonsillar microbiome
of Streptococcus suis
diseased piglets

Aisling O’Connor
(APS)

Adria Lopez
(CBI)

The Impacts of
Suboptimal Mobility in
Pasture-based Dairy Systems

Microbiota changes
and immunemodulation by feed in
zebrafish
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Oral presentations: Day 2 (14 February 2020)
Time

10:40

11:05

13:00

8

Europazaal
(Europe Room)

Africazaal
(Africa Room)

Aziëzaal
(Asia Room)

Mark Goldman
(CBI)

Abigail Muscat
(APS)

Antoine Cribellier
(EZO)

Plant virus-derived nano-cages as delivery vehicle for DNA/RNA vaccination against spring
viraemia of carp virus.

Principles for the use of
biomass in a circular
economy

How to catch a malaria
mosquito? Study and
development of
odour-baited traps.

Mojtaba Porbahaie
(CBI)

Hugo Loning
(BHE)

Martijn Derks
(ABG)

Low doses of
diarrhoeagenic E. coli
induce enhanced
monocyte and mDC
responses, and prevent
against re-infection in
a human challenge
model

The ecology of wild zebra finch song – why do
they sing?

Accelerated discovery
of functional variation
in pigs

Allyson Ipema
(ADP)

Mirelle Geervliet
(CBI)

Provisioning of live black
soldier fly larvae (Hermetia illucens) benefits
broiler activity and leg
health in a frequencyand dose-dependent
manner

Immunomodulatory
effects of E.coli Nissle
1917 and β-glucans in
early life

Miranda
Elling-Staats
(ANU)
Nitrogen and Amino
Acid Digesta Flows in
Broilers fed Heat Damaged Protein Ingredients
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Oral presentations: Day 2 (14 February 2020)
Time

13:25

14:10

14:35

Europazaal
(Europe Room)

Africazaal
(Africa Room)

Aziëzaal
(Asia Room)

Ruben Groot
(AFI)

Pascal Duenk
(ABG)

Ollie van Hal
(APS)

Digestible energy versus
net energy approaches in feed evaluation for
rainbow trout
(Oncorhynchus mykiss).

Improving the
performance of
crossbred animals
using genomics

The role of fisheries and
aquaculture in a
circular food system

Henri van Kruistum
(ABG)

Kim LammersJannink (ANU)

Ibrahim Jibrila
(ABG)

Coding and non-coding
changes drive the
repeated evolution
of the placenta in
live-bearing fish

An in vitro approach to
quantify protein
fermentation using ileal
digesta of pigs

Impact of preselection
varies across genetic
evaluation models

Pim Boute
(EZO)

Xiaofei Yu
(ABG)

Nedup Dorij
(APS)

Atlantic cod and whiting
differ in occurrence of
electrical-pulse induced
injuries

Genome-Wide Association Analysis of
adaptation to oxygen
variations in Nile Tilapia
(Oreochromis niloticus)

Herders’ and livestock
professionals’
experiences on past
and future developments in yak farming in
Bhutan
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Stand

Name

Title

1

Achmad Sahri

A treasure from the past: Modelling former sperm
whale distribution with historical whaling data

2

Alejandro Parodi

Nutrient flows and associated gaseous emissions
of the production of black soldier flies

3

Alex Gussak

Identification and characterization of genes
contributing to the virulence of the major swine
pathogen Streptococcus suis

4

Ann Barber

Quantification of local bovine tuberculosis (bTB)
transmission in badgers and cattle with and without vaccination of badgers (Meles meles) in the
Republic of Ireland (RoI)

5

Anna F Bekebrede

Butyrate induces oxidative metabolism of other
mitochondrial substrates in colonocytes

6

Arabela Ritchie

Organoid models and genome editing to investigate fucosylation of epithelial receptors and
disease resistance in Pigs

7

Awatif Eltijani

Preliminary characterization of IgT1 and IgT2 immunoglobulin isotypes in systemic and mucosal
tissues in car

8

Ben van Selm

Alternative futures of circular food systems: the
environmental consequences of adopting circularity at different spatial scales

9

Benan Gulzari

Integrating selective breeding into commercial
production of aquaculture species

10

Cecilia Ayala

Rethinking pasture-based ruminant systems towards a sustainable future

11

Eline Burgers

Reducing the number of critical transitions for
dairy cows: effects on milk yield, body weight,
and body condition score

12

Elisa Ciavoni

The interplay between osmoregulation and digestive functioning in the gastrointestinal tract in
salmonids: impacts of dietary factors
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Elizabeth Philips

Mechanisms of parasite manipulation on host
behavior in the three-spined stickleback

14

Fang Lyu

Effects of particle size heterogeneity in milled
maize and soybean meal on nutrient content
and in vitro organic matter digestibility

15

Fatma Akin

16

Folasade Elesho

Quantifying methionine requirement of African
catfish (clarias gariepinus) using a plant-based
diet

17

Haitham Mossad

Waterbird habitat requirements and responses to anthropogenic stressors along the Nile in
Egypt

18

Hongrui Cui

The evolutionary dynamics of LPAI H9N2 virus
circulating in vaccinated and unvaccinated
poultry.

Genetic differences in milk composition between traditional cattle breeds

19

Joëlle JE Janssen

Bioenergetics of peripheral blood mononuclear cells from endurance-trained and untrained
healthy young adults analysed using extracellular flux assays

20

Junnan Ma

Consequences of extending the voluntary waiting period for insemination on ovarian cyclicity
and reproductive performance in dairy cows

21

Khaled Noby Mohamed

22

Lana de Vries

23

Loekie Schreefel

24

Malou van der Sluis

25

Margret Wenker

26

Miriam Kuspiel

Smelly wetlands in the Sahara: Role of sewage
ponds in bird migration across Egypt.
Varroa mites affect landing behavior in foraging
honeybees
Regenerative agriculture – the soil is the base
Assessing individual activity levels in broilers using
an ultra-wideband tracking system
Cow-calf contact and common diseases in
dairy calves
Stay and help or go (to help)? - Cooperative
breeding in white-crested helmetshrikes
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Home range and Long-Range Movements of
the Nile Crocodile in Relation to the Anthropo-

27

Mohamed Ezat

28

Muhammad Hunaina
Fariduddin Aththar

Improving growth and survival of tilapia in brackish water

29

Nada El Shanawany

Cognitive evolution in the Anthropocene: Lessons from the Lionfish (Pterois spp.)

30

Nguyen Huyen

Fate of condensed tannin after residing in various compartments of the digestive tract of dairy
cows

31

Paulina Krzysica

Development of capture ELISA for chicken cytokines using commercially available antibodies

32

Robin Crossley

The long road to lameness: considering walking
distance as a challenge in pasture-based dairy
production

genic pressure, Lake Nasser, Egypt

12

33

Thomas Staessen

Effect of dietary non-protein energy source
(starch vs. fat) on total bile acid pool size and
composition of rainbow trout (Oncorhynchus
mykiss)

34

Windi Al Zahra

Predicting nutrient excretion of dairy cows on
smallholder farms in Indonesia using readily
available farm data

35

You Chang

A novel method to quantify environmental transmission disease

36

Y.X. Hu

Effect of dietary Ca content and microbial phytase inclusion on Ca and P excretion and growth
performance in growing pigs

37

Yue Wang

Improving nutrient cycling in Chinese dairy systems

38

WAPS PhD Council

39

The course searching and organising literature
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Oral Presentation

Transport of young veal calves: effects of pre-transport diet, transport
duration and condition on clinical health, behaviour and antibiotic
treatments
Francesca Marcato1,2*, Henry van den Brand1, Bas Engel3, Bas Kemp1, Maaike
Wolthuis-Fillerup2, and Kees van Reenen2
1

Adaptation Physiology Group, Wageningen University & Research, The Netherlands

2

Livestock Research, Wageningen University & Research, The Netherlands

3

Biometris, Wageningen University & Research, The Netherlands

* Corresponding author. E-mail: francesca.marcato@wur.nl

The aim of this study was to investigate effects of different transport-related factors on performance of young calves upon arrival at the veal farm. An experiment was conducted
with a 2 × 2 × 2 factorial arrangement with 3 factors: 1) provision of rearing milk or electrolytes at the collection centre; 2) transport duration (6 or 18 hours) and 3) transport condition (open truck or conditioned truck). The study included Holstein-Friesian and cross-bred
calves (N = 368; 18 ± 4 days; 45.3 ± 3.3 kg). Clinical health data were collected at the collection centre, and at the veal farm (the day after transport and week 1, 3, 5, 7, 9, 11, 13,
15, 17, 19, 21, 23, 25 and 27 post-transport). Behaviour of calves was recorded during transport (by cameras) and at the veal farm, using scan sampling until 13 weeks post-transport.
Use of antibiotics and other medicines was also recorded during the rearing period. The
prevalence of mild diarrhea at the veal farm from day 1 until week 3 post-transport was
higher in calves transported in the open truck compared to calves in the conditioned truck
(Δ = 4.97%; P = 0.04). The incidence of mild diarrhea increased (P < 0.01), whereas navel inflammation decreased in the first three weeks post transport (P < 0.01). Upon arrival at the
veal farm, calves spend more lying than standing, but there were no significant differences
due to transport-related factors on lying and standing positions. Milk-fed calves tended to
receive more antibiotic treatments than electrolyte-fed calves during the rearing period (P
= 0.06). Overall, it seemed that transport conditions had an influence on the incidence of
diarrhea in the first weeks at the veal farm and this may be related to differences in transport settings between the conditioned and the open truck. In addition, all transport-related
factors did not affect behaviour of calves at the veal farm.
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Protein deposition in Nile tilapia (Oreochromis niloticus): the interplay
between daily protein and energy intake
G.D.P. Konnert*1,2,3, W.J.J. Gerrits2, S.W.S. Gussekloo3, J. W. Schrama1
1

Aquaculture and Fisheries Group, Wageningen University & Research, The Netherlands

2

Animal Nutrition Group, Wageningen University & Research, The Netherlands

3

Experimental Zoology Group, Wageningen University & Research, The Netherlands

* Corresponding author. E-mail: gauthier.konnert@wur.nl

Protein is usually the most expensive macro-nutrient of a fish diet. Its retention into body tissue largely determines aquaculture resource-use efficiency. Protein deposition is an energy-demanding process. Thus, for a given protein intake, raising energy intake leads to increased protein deposition. Animal nutritionists intend to minimize the use of dietary amino
acids (i.e. protein) as energy substrates to improve resource and cost efficiency and mitigate aquaculture environmental impacts. In terrestrial monogastric farm species such as
pigs and poultry, protein deposition is often described by a linear-plateau model. In these
species, protein deposition increases with protein intake (protein-dependent phase) until
energy intake becomes limiting (energy-dependent phase). This model has important implications for animal feed formulation as it helps animal nutritionists balancing dietary protein, lipids and carbohydrates content to maximise protein deposition. The validity of the
linear-plateau model has not been tested in Nile tilapia (Oreochromis niloticus). The present study intended to describe the interplay between protein and protein-free energy intake on protein deposition in Nile tilapia. The experiment consisted of a 42 days balance
trial during which 16 diets were fed to all-male Nile tilapia with an initial body weight of 63.4
g (SD = 1.3g). The diets were formulated and fed restrictively to achieve the following 2*8
factorial design: 2 levels of daily individual protein-free energy intake (18.3 and 25.6 kJ.d1
) * 8 levels of individual daily protein intake (ranging from 0.5 to 1.35 g.d-1). Body protein
deposition was affected by both protein and protein-free energy intake (P < .0001), but
not by their interaction. Protein deposition showed a curvilinear relationship with protein intake, although the difference in model fit between the simple linear and curvilinear regression model was not large (R2 = 0.97 and 0.99, respectively). This result does not support the
existence of an energy-dependent phase for protein deposition in Nile tilapia, conversely
to terrestrial monogastric farm animals. This difference has important implications for feed
formulation, especially with regard to the balance between dietary protein and energy.
The linear-plateau model observed in terrestrial monogastric serves as a conceptual basis
for determining the optimal dietary protein-to-energy ratio. Fish feeds are often formulated
to meet an optimal protein-to-energy ratio while protein deposition in Nile tilapia does not
seem to follow the underlying linear-plateau model.
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Oral Presentation

The tonsillar microbiome of Streptococcus suis diseased piglets
Simen Fredriksen1*, Carlos Neila2, Isabela Fernandes de Oliveira1,
Gemma Murray3, Xiaonan Guan4, Laura Ferrando1, Florencia Correa-Fiz2,
Peter van Baarlen1, Virginia Aragon2, Jerry Wells1
1

Host-Microbe Interactomics Group, Wageningen University & Research, The Netherlands

2

IRTA, Centre de Recerca en Sanitat Animal, Spain

3

Department of Veterinary Medicine, University of Cambridge, UK

4

Schothorst Feed Research B.V., The Netherlands

* Corresponding author. E-mail: simen.fredriksen@wur.nl

The microbiome is important in shaping the host immune system as well as providing direct protection against pathogens by colonization resistance. Streptococcus suis is one of
the most abundant bacteria in the oral cavity of pigs, but also a zoonotic pathogen of increasing importance. S. suis is a complex pathogen with a large diversity of pathogenic
and commensal strains, and there is no cross protective vaccine. Pathogenic strains are
hypothesized to enter the host via the palatine tonsils, a lymphoid organ colonized by S. suis
in virtually all pigs. In order to enter the host bloodstream via the tonsils, pathogenic S. suis
strains first need to colonize the tonsillar biofilm. It is possible that this is facilitated during microbial dysbiosis when there is reduced competition from commensal bacteria. We have
utilized both amplicon and shotgun sequencing approaches to quantify the tonsillar microbiome of S. suis diseased piglets and healthy controls. We find microbiome composition and diversity to differ between controls and symptomatic animals, even weeks before disease occurrence. The tonsils of symptomatic animals also contain a higher relative
abundance of genes that are conserved in disease-associated S. suis strains but lacking in
commensals. Moreover, we find non-symptomatic littermates of diseased piglets to have
an intermediate microbiome profile. We hypothesize that some sows provide piglets with
a disease-prone microbiome, possibly due to direct transmission of an unhealthy microbiome or deficient colostrum. Within our consortium we are utilizing the results from this study
in vaccine and probiotics development.

22
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Between-herd variation in cow resilience and relations to management
Marieke Poppe1*, Claudia Kamphuis1, Roel F. Veerkamp1, Han A. Mulder1
1

Animal Breeding and Genomics Group, Wageningen University & Research, The Netherlands

* Corresponding author. E-mail: marieke.poppe@wur.nl

Resilient cows are minimally affected in their functioning by disturbances, such as diseases
or heat waves, and when affected they quickly recover. Low variance of daily deviations
from expected milk yield (LnVar) indicates few fluctuations in milk yield due to disturbances and thus good resilience. Genetic variation in LnVar has been shown, and therefore we
can breed for lower LnVar and thus improve resilience. However, it is unknown to what extent resilience of cows differs between herds, and how cow resilience is related to herd
management. Therefore, the objectives of this study were (1) to estimate herd-year effects
for the resilience indicator LnVar using a mixed animal model, and (2) to determine associations between these herd-year effects and herd parameters derived from milk production registration (MPR) data. Herd-year effects were estimated for 9,917 herd-year classes based on the LnVar of 227,615 primiparous cows. For these same herd-year classes,
also herd parameters were derived from MPR data, such as average somatic cell count,
proportion of cows with a rumen acidosis indication, and herd size. Correlations between
these herd-year parameters and the herd-year effects on LnVar were then calculated. LnVar differed considerably between herd-years; the LnVar in the herd-year with the largest
effect was more than 6 times as large as the LnVar in the herd-year with the smallest effect.
The correlation between herd-year effects of subsequent years within the same farm was
on average 0.69, indicating that within farms LnVar was quite consistent between years.
The correlations between the herd-year parameters and the herd-year effects on LnVar
showed that a high LnVar was associated with a high proportion of cows with a rumen acidosis indication (r = 0.31), a high average somatic cell score (r = 0.19), a low average fat
content (r = -0.18), a long calving interval (r = 0.14), and a low survival to second lactation
(r = -0.13). These correlations indicate that herds with a high LnVar have suboptimal management with regard to resilience. In conclusion, large differences in LnVar exist between
herds, and herd-year effects on LnVar are a promising tool to inform farmers about the resilience of their cows.
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Oral Presentation

In-depth cultivation and characterisation of the pig tonsil microbiome:
towards targeted approaches for microbiome manipulation
Isabela Maria Fernandes de Oliveira1*, Marcela Fernandez Gutierrez1,
Peter van Baarlen1, Jerry M. Wells1
1

Host-Microbe Interactomics Group, Wageningen University & Research, The Netherlands

* Corresponding author. E-mail: isabela.fernandesdeoliveira@wur.nl

The palatine tonsils function as a secondary lymphoid organ and play an important role in
the induction of mucosal antibody responses at mucosal surfaces. The tonsils are colonised
by an extensive microbiota, mainly bacteria which interact with each other and the host,
through their metabolites, influencing health and physiology. Pigs are very important animals in both biomedical research and agriculture, but knowledge about their tonsil microbiota is very limited despite evidence that perturbation of the tonsil microbiota is associated with infection with pathogens such as Streptococcus suis. Here we report novel data
on the cultured fraction of porcine tonsil microbiomes opening up avenues for functional
studies and targeted approaches to reduce infections in the oral cavity through microbiome manipulation. We established a collection of 420 abundant bacterial species present in the oropharyngeal biofilms of healthy animals using MALDI-TOF and 16S rRNA gene
sequencing. Genome mining of 42 genomes, from six different genera revealed biosynthetic gene clusters predicted to produce antibiotic non-ribosomal peptides and other
secondary metabolites that may have the potential to modulate microbe-microbe and
microbe-host interactions.

24
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The chromosome-scale genome assembly of Visayan warty pig
provides insight into porcine evolutionary history
Langqing Liu1*, Hendrik-Jan Megens1, Richard PMA Crooijmans1,
Marrtien AM Groenen1 and Ole Madsen1
Animal Breeding and Genomics Group, Wageningen University & Research, The Netherlands
* Corresponding author. E-mail: langqing.liu@wur.nl
1

We generated the Sus cebifrons (the Visayan warty pig) assembly using linked-read sequencing and Hi-C-based chromatin interaction maps. The assembly is on chromosome
level, it consists of 17 chromosomes and 1,568 unplaced scaffolds. The N50 length for the
scaffold is 141,782,568 while the contigs N50 is 159,621. BUSCO analysis suggests the assembly is highly complete, with 95.7% of BUSCOs complete. The alignment of the Sus cebifrons
assembly and Duroc assembly (Sscrofa11.1) reveals a high degree of collinearity. In the
meantime, we also observed chromosome fission and fusion, which reveal the chromosome rearrangement in Suidae evolutionary history. In total, 38,300 protein-coding genes
and 788.86 Mb of repetitive sequences were identified. These highly contiguous assembly
provide a comparative framework to common pigs, extending our understanding of the
genome evolution in a short period of evolutionary history (~3 Million years).
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Microbiota changes and immune-modulation by feed in zebrafish
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As the demand of fish proteins in diets steadily increases worldwide, a more experimentally feasible in vivo fish model to test novel and more sustainable (both economically and
environmentally) diets is required. Zebrafish are small cyprinids extensively used as a model in molecular biology with vast potential to elucidate the role of feed in modulating the
microbiota and fish health. The general assumption is that feed additives can alter the fish
gut microbiota which, in turn, interacts with the host immune system. Zebrafish have been
used to study host-microbe-immune interactions because of their optical transparency in
larval stages which allows for in vivo imaging of specific (immune) cell populations in whole
transgenic organisms. We aim to set up a screening toolbox to assess whether novel feeds
are capable to reduce previously established gut inflammation or protect from disease. In
our previous study we described how upon exposure of an anti-nutritional factor (soy saponin) zebrafish larvae presented with an increased number of neutrophils recruited to the
gut area. These changes were accompanied by an increase of pro-inflammatory cytokines expression (il1b, tnfa2, mmp9, il22). Furthermore, saponin exposure changed the microbiota by increasing the relative abundance of Burkholderiaceae, Comamonadaceae,
Cytophagaceae, Nocardioidaceae among others at the expense of Entereobacteriaceae (López Nadal, et al. 2018). In our new study, we incorporated saponin into dry feed and
investigated whether, as in larvae, juvenile fish also develop intestinal inflammation upon
exposure. If so, this saponin model can be used as a challenge model to test novel diets for
their potential to prevent or treat inflammation. In this presentation I will present the latest
(promising) results of this feeding trial using juvenile zebrafish.
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Comparison of hepatitis E virus sequences from humans and swine,
the Netherlands, 2008-2015.
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Hans L. Zaaijer1 , Wim H.M. van der Poel2,3
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Until the beginning of this century, in the developed world, hepatitis E virus (HEV) was seen
as a travellers disease and autochthonous HEV infection was rarely observed. Now a
days HEV infections become common and recent studies showed that zoonotic hepatitis E virus genotype 3 infections occur frequently in industrialized countries. Pigs have
been shown to be a major reservoir of hepatitis E genotype 3 virus, only the transmission
route(s) from pigs to humans are ill-defined. Consumption of undercooked meat products is the likely transmission route however the virus could also spread via surface water or crops. Partly orf 1 and orf 2 sequences of HEV isolates were obtained from individual pigs and from blood donors and hepatitis patients. 372 human samples and at least 10
HEV positive caecum swine samples per year were collected in the Netherlands in 2000
and between 2008 and 2015 and sequenced. All generated HEV sequences from human
and pig samples were aligned with a proposed reference set from the literature. In total, 91 HEV ORF1 sequences and 300 HEV ORF2 sequences from pigs, patients and blood
donors were included in the analysis. Sequence comparison showed that all sequences
were genotype 3 except for six patients (with travel history). HEV gt3c was the most common subgenotype. Whereas the proportion of gt3c significantly increased between 2000
and 2008 it remained constant between 2008 and 2015. Of the circulating HEV subgenotypes, there was no difference observed between the human and the pig isolates.
This is compatible with the assumption that HEVs from swine are the major source of HEV
infections in humans. Hepatitis E viruses in humans are very likely to originate from pigs,
but it is unclear why HEV gt3c has become the predominant subtype in the Netherlands.
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What happens under the reef? A study towards the identity and
functioning of the cryptobenthic community
in two contrasting coral reef habitats
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Hidden in the gaps, cracks and crevices of the coral reef three-dimensional framework,
complex benthic communities reside. These communities are largely composed of filter
feeders such as sponges and ascidians and it becomes increasingly clear that this community plays a vital role in retaining nutrients on the reef. Little is known on how the species composition of the cryptobenthic community relates to its ecological functioning (e.g.
biochemical cycling), despite the cryptic habitat being the largest surface area on coral
reefs. Here we show -for the first time- how the composition of the cryptobenthic community influences it’s biochemical cycling (oxygen and organic carbon) in two distinct reef habitats. These habitats are the hard coral dominated outer reef of Mo’orea (French Polynesia)
and the ‘shifted’ reef of Curacao (Dutch Caribbean), where algae and cyanobacteria
have become the dominant benthos. In both locations, we deployed 36 experimental
structures using the established ARMS (Autonomous Reef Monitoring Structures) methodology. We adapted the methodology by 1) adjusting the size of the standard ARMS (to each
miniARMS totaling a 0.14m2 surface area) and 2) equipping part of the structures with nutrient dispensers to test for the effect of environmental perturbation on community composition and functioning. After 15 months of colonization, we quantified metabolic fluxes
(respiration of oxygen in the light and dark, uptake of dissolved and total carbon, bacteria
and nutrients) of the miniARMS communities using in situ respiration chambers. We subsequently determined the composition of the sessile and mobile communities using pictures
(Photoquad) and metabarcoding. Preliminary data from Mo’orea show a clear distinction
between the upper surface and cryptic spaces, with 83% of the miniARMS being net phototrophic in the light (mean Pn 38.04 mmol O2 m-2 day-1) and heterotrophic during dark incubations (mean Rd -36.89 mmol O2 m-2 day-1). The upper surface of the ARMS were largely
dominated by CCA, whereas ascidians were most abundant in the cryptic spaces. From
the large mobile fraction (>2mm), we retrieved on average 5.6 phyla per ARMS and 213
animals m-2, with gastropods (24%), bivalves (24%), crabs (21%) and hermit crabs (19%) being the most dominant groups. Future analyses will integrate carbon flux data with community composition to improve our understanding of the ecological role of the cryptobenthos
in different reef systems.
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Post-weaning diarrhoea is associated with protein fermentation,
alterations in intestinal microbiota, and host physiological
parameters in piglets
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In Dutch farming, piglets are commonly weaned abruptly around 28 days of age. This
abrupt separation from the sow is often associated with a check in feed intake, intestinal
morphological changes, and/or aberrations in microbiota composition and activity. Furthermore, the ability to digest solid feed is often underdeveloped, and due to the sudden
shift in dietary source often leads to decreased digestion of dietary components, such
as protein, in the small intestine. This ultimately leads to a higher flow of undigested nutrients into the colon. In the colon, the long residence time and limited nutrient absorption facilitate microbial proteolysis and accumulation of metabolic end products some
of which may be detrimental to the host. Results of our on-farm studies have shown a
strong negative correlation between ammonia concentration and dry matter content of
the faeces, indicating that diarrhoea is associated with increased ammonia. Furthermore,
profiling of the microbial composition revealed an increase in the relative abundance of
bacterial groups known for their protein fermenting capacity, and absolute concentrations of genes encoding for specific diarrhoeic toxins, in animals suffering from diarrhoea.
To model direct intestinal responses, we assessed molecular mechanisms in our two-dimensional organoid model using protein fermentation metabolites ammonia and hydrogen
sulphide, each eliciting distinct cellular responses. From this, we conclude that there are
associations between protein fermentation and intestinal health in piglets post-weaning.
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The Impacts of Suboptimal Mobility in Pasture-based Dairy Systems
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Suboptimal mobility refers to any abnormality to a cow’s gait which causes a deviation
from the optimal walking pattern of a cow. Suboptimal mobility is an area of concern
from an economic, environmental and animal welfare point of view. While the potential
risk factors and impacts of suboptimal mobility in non-pasture-based systems are reported on throughout the literature, the same information is lacking for seasonal calving, pasture-based systems. The overall aim of this project was to determine the impacts of suboptimal mobility in a pasture-based dairy system. To achieve this we determined 1) the
association between claw disorders and suboptimal mobility; 2) the cow and herd-level risk
factors associated with suboptimal mobility; 3) the production and reproductive impacts
associated with suboptimal mobility; 4) the economic and environmental consequences
of suboptimal mobility. Data from 11,116 cows from 68 Irish pasture-based dairy herds were
collected. Cows were mobility scored and body condition scored (BCS). Production data
(milk, fat, and protein yields, and somatic cell count), reproductive data (calving dates,
calving interval, and culling), and other cow-level data (breed type, and genetic transmitting abilities for health and production traits) were available for each cow. Herd-level data
including cow path quality and maintenance practices, distances cows walk to and from
pasture each day, and foot bathing regimes on farm were collected for each herd via an
online survey completed by the herd owners. Our study showed that all severities of claw
disorders (ranging from mild to severe), are associated with specific mobility scores. Furthermore, cows with higher yields, elevated SCC, less body condition, and cows with a genetic predisposition for lameness are all potential risk factors for suboptimal mobility. We also
found that certain cow breeds such as Jersey type cows are associated with a reduced
risk for having suboptimal mobility. At the herd-level, both the quality of cow paths and the
distance cows must walk each day are associated with an increased proportion of suboptimal mobility. Finally, herds with higher proportions of suboptimal mobility have lower economic returns and higher total costs. These herds are also associated with increased greenhouse gas emissions per kg of fat and protein corrected milk yield.
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Plant virus-derived nano-cages as delivery vehicle for DNA/RNA
vaccination against spring viraemia of carp virus.
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Common carp (Cyprinus carpio) is one of the most cultured fish species worldwide. The
increase in production, together with global intensification of aquaculture have led to infectious disease outbreaks. Disease prevention is therefore essential to prevent substantial economic losses and vaccination is currently the most efficient method for pathogen
control. Common carp is susceptible to the highly contagious spring viraemia of carp virus
(SVCV) and mortality can reach up to 70-90% in juvenile carp. Our laboratory successfully
developed a DNA vaccine based on the SVCV glycoprotein. A single dose of 0.1µg DNA/g
of fish led to up to 100% protection when injected intramuscularly. Unfortunately, the same
vaccine did not confer protection when administered orally. In this project we investigated whether plant virus-derived virus-like particles (VLPs) can be used as a vehicle to deliver
the DNA/RNA vaccine by immersion. Capsid proteins (CPs) of the plant virus cowpea chlorotic mottle virus (CCMV) were used to assemble VLPs containing our DNA/RNA vaccine.
CCMV-VLPs are naturally not pathogenic to fish and are safe for the environment. CCMVCPs have the unique ability to reversibly disassemble and assemble by changing the pH,
allowing us to replace the viral RNA for our DNA/RNA vaccine (cargo). We were able to
successfully assemble VLPs with plasmid DNA and the VLPs were able to protect the plasmid DNA against DNase. Furthermore, VLPs were able to deliver the plasmid DNA to fish
cells in vitro. Further studies will be performed on zebrafish to assess the uptake in vivo. The
preliminary assessment of the suitability of CCMV-based VLPs as nucleic acids vaccine vehicle will be presented and discussed.
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Low doses of diarrhoeagenic E. coli induce enhanced monocyte and
mDC responses, and prevent against re-infection in a human
challenge model
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A human challenge model was developed to study nutritional interventions to prevent infection with diarrhoeagenic Escherichia coli, one of the major and most common causes
of diarrhea. Challenges with high doses of E. coli was shown to prevent clinical symptoms
upon re-infection. Here we aimed to study if a low dose primary E. coli challenge induced
only partial protection against re-infection. Thirty healthy male volunteers were selected,
randomized, and orally exposed to increasing concentrations of E. coli strain E1392/75-2A
(10e6, 10e7, 10e8, 10e9, and 10e10 CFU). Clinical symptoms of gastrointestinal discomfort
were recorded, and stool and blood samples were collected. These were analyzed for immunological responses, stool characteristics, and inflammatory markers. After primary infection, E. coli-specific serum IgG(CFA/II) titers increased in a dose-dependent manner.
Three weeks later, all volunteers were re-infected with a high E. coli dose(10e10 CFU). Surprisingly, all primary E. coli doses protected largely against clinical symptoms upon re-infection, with no significant dose-dependency. The only significant dose-dependent effect
was a stronger increase in %fecal wet weight after E. coli re-infection in the subjects that
received a lower dose at primary infection. Additionally, in vitro stimulation with E. coli resulted in increased numbers of IL-6+/TNF-a+ monocytes and mDC compared to before
the primary infection, but this was not dose-dependent. In conclusion, E. coli infection with
as few as 10e6 bacteria largely protected against re-infection. Although a dose-dependent increase of the IgG response to E. coli was observed after primary infection, and a
dose-dependent decrease in the change in %fecal wet weight, the IgG response did not
directly correlate with clinical protection at secondary infection. The enhanced mDC and
monocyte response after primary infection, even though not dependent on E. coli dose,
indicates that E. coli infection induces innate memory to bacterial infection.

32

Lessons from the past, Challenges of the present, Aspirations for the future

Oral Presentation

WAC 2020

Provisioning of live black soldier fly larvae (Hermetia illucens)
benefits broiler activity and leg health in a frequencyand dose-dependent manner
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Fast-growing broilers spend most their time inactive and are therefore prone to experience leg problems. Environmental enrichment which facilitates intrinsically motivated behaviours can potentially promote activity and reduce leg problems, thereby improving
broiler welfare. A promising environmental enrichment method is the scattering of desired
feed items, such as insects which are highly attractive to broilers. We studied the effect of
providing live black soldier fly larvae (BSFL) scattered on the litter on broiler behaviour, leg
health and performance. One-day-old male broilers were assigned to one of five treatments (eight pens/treatment, nine broilers/pen): a control without BSFL and four treatments
with BSFL in different amounts (5% or 10% of estimated dietary dry matter intake; A5 and
A10 respectively) and frequencies (two or four times a day; F2 and F4 respectively). All
broilers were fed diets formulated to ensure a similar energy and nutrient intake. Broiler
weight and leg health were determined on day 42. The behavioural time budget was determined weekly by observations for 7 h per day using 12-min scan sampling, and activity
around larval provisioning was determined by 3-min scan sampling from 9 min before, until 30 min after larval provisioning on day 15/16, 29/30 and 40/41. Broilers in all larval provisioning treatments had a different behavioural time budget than controls, with higher levels of foraging behaviour, walking, standing idle and general activity during at least three
of the five observation days (p<0.05 compared to controls). Generally, active behaviours
were most profoundly increased in A10F4 broilers. Time spent active and in standing posture declined from week 4 onwards in A10F4, whereas for all other treatments this decline
occurred already in week 2. Activity during 30 minutes after larval provisioning was higher
for A10 than A5 treatments (p<0.05 for all days) but overall not affected by frequency of
larval provisioning. Hock burn occurred less in A10 birds than in controls (p<0.05), and lameness occurred less in A10 and A5F4 birds than in controls (p<0.01). Only A10F2 birds had a
lower final weight than controls (p<0.05). In conclusion, the largest amount combined with
the highest frequency of larval provisioning applied in this study resulted in a prolonged increase in activity and better leg health, without significantly affecting broiler performance.
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Principles for the use of biomass in a circular economy
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To respect planetary boundaries and achieve the Sustainable Development Goals, better management of natural resources is needed. Our global agricultural system, and the
livestock system, in particular, has a large impact on the environment and high resource
use. As the demand for biomass increases, not only for food but also for feed, fuel and fibre, increasing competition for biomass, land and other natural resources occur. All these
uses are inextricably linked, therefore we are in need of a sustainability framework that encompasses all these uses. Concepts such as the circular economy and circular agriculture
have been proposed in research, policy and business circles to address resource use issues,
particularly in relation to directing biomass to its highest value use. Many circularity frameworks and concepts exist to direct biomass towards its highest value, however, these concepts exist outside scientific literature with limited critical appraisal and are spread across
different disciplines with little cross-fertilisation. Furthermore, these concepts have not been
fully translated to the entire agricultural system which connects multiple uses of biomass
beyond food such as feed, bioenergy, biomaterials, chemicals and pharmaceuticals. This
study addresses this gap by bringing together insights from research in the circular economy, bio-economy and circular agriculture. In this opinion paper, we present a set of principles for the use of biomass in a circular economy, identifying barriers and opportunities for
more circular use of biomass. We conclude that principles that take a holistic view of biomass’ multiple uses are needed given the increased competition for resources. We place
special emphasis on the role of energy in a circular economy, arguing that given limits
set by thermodynamics, full recycling may be impossible. We furthermore emphasise that
ecosystem services and biodiversity should be protected since social systems will likely not
be able to achieve circularity by technological means alone. The principles will, however,
have implications for economic growth.
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The ecology of wild zebra finch song – why do they sing?
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The zebra finch Taeniopygia guttata is the most studied songbird in the lab but the functions of their song in the wild, Australia’s arid zone, remain unclear. Like many songbirds,
male zebra finches sing to attract a female. However, unlike the typically studied songbirds, zebra finches are nomadic birds that live in fission-fusion societies. They pair early in
life (sometimes <100 days) and have extremely faithful monogamous relations. Nevertheless, males sing throughout their life. So why do zebra finches sing? In this talk I present data
collected at Fowlers Gap Arid Zone Research Station in New South Wales, Australia, home
of the world’s only nest box breeding population of zebra finches. Using advanced audio
recording techniques and standard behavioural observations, I show that zebra finches
sing uncharacteristically soft and that they sing in a variety of contexts, such as in groups
at social areas. By studying this lab ‘supermodel’ in the wild, where it evolved, this research
may bridge the gap between our understanding of this species in the lab and birdsong in
general, already one of the best studied model systems for animal communication.
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Immunomodulatory effects of E.coli Nissle 1917 and β-glucans
in early life
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Background: Infectious diseases are problematic for the pig sector worldwide, with the
weaning period being the most critical period in a pig’s life. A promising strategy to reduce
the incidence of infectious diseases is immunomodulation by feed in early life. Therefore,
the immunomodulatory effects of two feed additives, yeast-derived β-glucans and E.coli
Nissle 1917 (EcN), were studied in vitro and in vivo. Materials and methods: In vitro cultured
dendritic cells (DCs) were used to assess the immunomodulatory effects of both feed additives. Read-out parameters included upregulation of maturation markers and production
of cytokines after co-cultivation with the feed additives. For the in vivo assessment, both
feed additives were administered to neonatal piglets and immune parameters (e.g. DC
maturation and ex-vivo re-stimulation responses) were assessed in blood- and tissue samples collected at pre- and post-weaning time points. Results: Yeast-derived β-glucans and
EcN induced differential DC responses in vitro, with respect to upregulation of DC maturation markers (e.g. CD80/86) and production of cytokines (e.g. TNFα and IL-10). In line with
these in vitro results, EcN promoted DC maturation during the pre-weaning phase of the in
vivo study. Furthermore, ex-vivo re-stimulated immune cells from EcN treated animals produced higher amounts of the anti-inflammatory cytokine IL-10. Conclusion: These results
indicate that yeast derived β-glucans and EcN demonstrated to possess immunomodulatory properties, but the type and magnitude differed. Especially EcN has the potential to
enhance the porcine immune system during the pre-weaning phase, but any long lasting
effects of the remain to be elucidated.
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How to catch a malaria mosquito? Study and development of
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Blood-feeding insects such as mosquitoes rely on various sensory cues to detect their
blood-hosts and approach these hosts undetected. Scientific knowledge on this host-seeking behaviour has been used to develop odour-baited traps specifically aimed at capturing anthropophilic mosquitoes. By using attractive odour blend and visual cues that simulate human presence, these traps are now effective tools for monitoring and controlling
vectors of dangerous disease like malaria or the dengue fewer. Although long-range attraction by such traps has already been studied, the short-range interaction of mosquitoes with these traps is not well characterized. These short-range interactions strongly affect capture performance of a trap, because it is these interactions that lead to capture
or escape.Here, we present our study on the development of a novel mosquito trap with
improved capture performance. Using stereoscopic high-speed videography, we studied
the flight dynamics of mosquitoes around two widely-used odour-baited traps. This showed
that a large majority of mosquitoes that interacted with the trap escaped because they
did not approach the trap closely enough. Based on the results, and a series of design iterations, we developed a novel mosquito trap with additional short-range host-mimicking cues, namely heat and humidity. In a comparative study, performed in both laboratory conditions and semi-field conditions (in Tanzania), we showed that the new trap has a
highly improved capture efficiency compared to the conventional traps. Finally, we used
our high-speed videography system to show that our newly-added host-mimicking cues
heat and moisture caused mosquito to approach the trap more closely, explaining the
increase in capture performance. Because conventional odour-baited traps are already
successfully used around the world, our greatly improved new trap design has the potential of becoming an important tool for fighting disease vectors such as malaria mosquitoes.
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Accelerated discovery of functional variation in pigs
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The genotype-phenotype link is a major research topic in the life sciences, but remains
highly complex to disentangle. Part of the complexity arises from the polygenicity of phenotypes, in which many (interacting) genes contribute to the observed phenotype. Genome wide association studies have been instrumental to associate genomic markers to
important phenotypes. However, despite the vast increase of molecular data (e.g. whole
genome sequences), pinpointing the causal variant underlying a phenotype of interest is
still a major challenge, especially due to high levels of linkage disequilibrium in livestock. In
this study we present a method to prioritize genomic variation underlying traits of interest
from genome wide association studies in pigs. First, we select all sequence variants associated with the trait. Subsequently, we prioritize variation by utilizing and integrating predicted variant impact scores, gene expression data, epigenetic marks for promotor and
enhancer identification, and associated phenotypes in other (well-studied) mammalian
species. The power of the approach heavily relies on variant impact scores, for which we
used pCADD, a tool which can assign scores to any variant in the genome including those
in non-coding regions. Using our methodology, we are able to either pinpoint the likely
causal mutation or substantially narrow down the list of potentially causal candidates from
any association result. We demonstrate the efficacy of the tool by reporting known and
novel causal variants, of which many affect (non-coding) regulatory sequences associated with important phenotypes in pigs. This study provides an approach to pinpoint likely
causal variation and genes underlying important phenotypes in pigs, accelerating the discovery of new causal variants that could be directly implemented to improve selection.
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Due to an increasing feed-food competition for quality protein, less digestible protein is expected to be fed to broilers in the future. However, pre-caecal indigestible protein in the
diets of broilers may lead to hind-gut protein fermentation (PF) and the production of potentially health detrimental metabolites. To evaluate effects of PF on gut health, an experimental contrast in ileal N flow is required. Therefore, our objective was to develop a model
that creates a contrast in protein fermentation by reducing protein digestibility within ingredients. To this end, we used severe toasting of protein sources and evaluated the effect on
ileal nitrogen (N) and amino acid (AA) flows. Distal ileum content, excreta and caeca content were collected from 240 broilers fed one of six diets (8 replicate pens) for 30 days. Diets
contained 20% soybean meal (SBM), high protein sunflower meal (SFM) or dehulled rapeseed meal (dRSM) as is, or heat damaged by secondary toasting at 136°C for 20 minutes
(tSBM, tSFM or tdRSM). Toasting SBM increased the ileal flow of N (851 vs. 744 mg/d) and
most of the AA (on average by 35 mg/d). The daily excreted N (excluding uric acid N) level
did not differ between SBM and tSBM diets, some AA levels increased, such as Asp, Glu and
Lys (mean increase: 34 mg/d). Toasting SFM had no effect on the flow of N and AA. Toasting dRSM increased the flow of N (862 vs. 665 mg/d) and all AA (mean increase 56 mg/
day) through the distal ileum. Also, the excreted flow was increased: N (999 vs. 761 mg/d,
excluding uric acid N) and AA (mean 71 mg/d). In conclusion, toasting dRSM, and to a
lesser extend SBM, increased the flow of PF substrate into the hindgut of broilers, making
these potential models to evaluate effects of PF on gut health. Whether these increased ileal flows of N and AA lead to increased PF will be further studied by caecal PF metabolite
concentrations. The increase in N and AA from ileum to excreta might be the result of microbial growth. Microbe quantification will be needed to elucidate whether this is the case.
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Currently, a digestible energy (DE) approach is used in fish feed evaluation which assumes
a constant utilisation of digestible energy for growth (kgDE). However, carbohydrates in rainbow trout (Oncorhynchus mykiss) feeds are, compared to protein and fat, not only considered to be lower in digestibility, but also to be utilised to a lesser extent for retained energy
and thus growth. A lower utilisation of carbohydrates would thus suggest an overprediction of kgDE at higher dietary carbohydrate levels and an inaccuracy in the DE approach.
Recently it has been proposed to use a net energy (NE) approach in feed evaluation for
fish, which considers differences in the utilisation of the different digestible macronutrients
(digestible protein, fat, carbohydrates). This study aimed to examine if a NE approach can
increase the prediction precision of growth performance compared to a DE approach in
feed evaluation for rainbow trout. Therefore, a feeding trial with feeds having different DE
levels and with a wide contrast in macronutrient composition which reflect those found in
practical rainbow trout diets was done. Eight different diets were formulated to include
two protein levels (40 and 50%) and four different fat levels (14, 19, 25, 30%) coinciding in
a wide range in carbohydrate levels (8-35%). NE was calculated both using linear efficiencies of digestible macronutrients (NElin=15.1×dCP+35.0×dFat+12.1×dCarb) and with a curvilinear effect of carbohydrates included (NEcurv=13.5×dCP+33.0×dFat+34.0×dCarb–3.64×(dCarb)2) (NE as kJ/kg0.8 BW per d and dCP, dFat and dCarb as g/kg0.8 BW per d) (Schrama
et al 2018). The results of the current study showed that growth was significantly (P < 0.5) linearly related to DE and NElin intake within each protein level, which suggested a constant
efficiency of digestible carbohydrates even at the relatively high dietary carbohydrate
levels used in this study. NElin showed the best prediction of growth (R2=0.94 compared to
R2=0.93 for DE intake and R2=0.91 for NEcurv intake), which also showed that a NE approach
with linear efficiencies of digestible macronutrients can increase the prediction of growth
performance in feed evaluation for rainbow trout. A NE approach, which assumed the utilisation of carbohydrates to be curvilinearly related to carbohydrate intake did not lead to
an increased prediction of growth performance as compared to DE in the current study.
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Coding and non-coding changes drive the repeated evolution of the
placenta in live-bearing fish
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During vertebrate evolution, complex organs have evolved several times. Theory predicts
that such a change in body plan is accompanied by re-routing of developmental gene
regulation. However, these predictions have never been tested in closely related species,
as most complex organs evolved hundreds of millions of years ago. In this light, the live-bearing fish family Poeciliidae is an interesting model, as in this family a placenta evolved multiple times independently. It is currently unknown whether convergent genomic changes
underlie this repeated evolution. Here we use whole genomes of 26 poeciliid species to
show that the evolution of the placenta in the Poeciliidae is accompanied by convergent
genomic changes in terms of the evolutionary rate of protein-coding genes, as well as conservation of regulatory elements. Shifts in evolutionary rate that correlate with placentation
were mainly observed in transporter- and vesicle-located genes, while shuffling of regulatory elements occurred mainly around developmental genes. This indicates that changes in the regulation of developmental genes can occur within a single family. Based on
these observations, we propose a model for the repeated evolution of the placenta in the
Poeciliidae that relies on the observed variability of functional simple sequence repeats.
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Atlantic cod and whiting differ in occurrence of electrical-pulse
induced injuries
Pim G. Boute1*, Adriaan D. Rijnsdorp2, Johan L. van Leeuwen1, Martin J. Lankheet1
1

Experimental Zoology Group, Wageningen University & Research, The Netherlands

2

Wageningen Marine Research, Wageningen University & Research, The Netherlands

* Corresponding author. E-mail: pim.boute@wur.nl

Conventional beam trawling for common sole (Solea solea) uses tickler chains to chase
the flatfish from the sediment. The alternative is pulse trawling, where electrical pulses are
used as stimulus. Electrical pulse trawling exposes both target fish and non-target fishes to
high electric field strengths between electrodes that are dragged over the sea floor. The
pulsed electric field elicits muscle cramps that may lead to spinal injuries and haemorrhages. So far, injuries have primarily been found in the non-target gadoid species Atlantic cod
(Gadus morhua) and whiting (Merlangius merlangus). Hence, Gadidae are thought to be
sensitive to muscle-cramp induced injuries. Multiple laboratory and field experiments confirm susceptibility to electrical-pulse induced injuries in Atlantic cod. For whiting, however,
few data from field studies are available, and laboratory experiments are lacking because
whiting does not adapt well to captive conditions. To assess whether findings for Atlantic
cod also extend to whiting, we present occurrences of injuries in an extensive random sampling of aforementioned gadoid species on board commercial vessels. Because injuries
could also be inflicted mechanically by e.g. gear components, debris in the netting, and
handling on deck, we compare injuries for pulse gear with electrical pulses turned on and
off, and the tickler-chain gear. To visualise spinal injuries, fish were X-rayed, followed by dissection to reveal internal haemorrhages. Both spinal injury and haemorrhage position were
quantified on the anteroposterior axis of the animals. By analysing specimens from these
different catch methods, we pinpointed whether potential internal injuries could be attributed to the electrical stimulus and to what extent internal injuries are caused using the
conventional fishing method. In contrast to whiting, Atlantic cod showed the highest injury
occurrence in pulse-on catches.
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Improving the performance of crossbred animals using genomics
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In pig and poultry breeding programs, animals from genetically distinct purebred lines are
mated to produce crossbred animals, which provide food products to consumers. The
purebred lines usually differ in the traits that they are selected for. Dam lines may be selected for female fertility traits, whereas sire lines may be selected for growth or egg production traits, and feed efficiency. The breeders then benefit from breed complementarity in
the crossbreds, meaning that the crossbred animals combine the desirable traits that the
purebred lines were selected for. Another benefit of crossbreeding is heterosis, which refers
to the better average performance of crossbreds compared to the average performance
of their parental lines. The aim of crossbred breeding programs is to improve the performance of crossbred animals by selecting genetically superior individuals in the purebred
lines to become parents of the next generation. When these selection decisions are based
on performance of the purebreds, improvement in crossbred performance follows from a
correlated response. This strategy may be suboptimal because the genetic correlation between purebred and crossbred performance () is usually lower than 1. It may therefore be
beneficial to make selection decisions based on information on crossbred performance instead of purebred performance. This used to be a challenging task, because purebred animals cannot be tested directly for crossbred performance. Now, with the developments in
genomics, it has become possible to estimate breeding values for crossbred performance
for purebred animals, by training the genomic prediction model with crossbred instead of
purebred data. The benefit of training on crossbred data partly depends on the value of
, which may differ across species, breeds and traits. In this thesis, I studied the genetics of
crossbreeding, with a focus on genomic prediction for crossbred performance. One of the
aims was to investigate the benefit of using crossbred instead of purebred data for prediction accuracy. I used data from purebred and crossbred broilers, and analysed two traits
that had different . The results suggest that when is lower than ~0.8, prediction accuracy
can be improved by training the model with crossbred instead of purebred data. Based on
the results in my thesis, I conclude that genetic models that best resemble genetic reality
do not necessarily result in the best predictions.
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An in vitro approach to quantify protein fermentation using ileal
digesta of pigs
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Metabolites released during the process of protein fermentation by the microbiota in the
gut are brought in relationship with health problems in pigs and humans. Therefore, an increased understanding on the process of protein fermentation and how to affect this is
needed. It was hypothesised that the protein composition that flows into the hindgut, including amino acid (AA) composition and matrix in which these are present, influences
protein fermentation. To gain insight in this process, a combination of an in vivo and in vitro
studies was performed in pigs. Pigs, equipped with a simple T-cannula at the distal ileum,
were fed 10 different protein sources in test diets containing 100 g CP/kg DM feed and a
N-free diet. Due to a difference in protein quality and the variety in matrices in which the
protein are build, large differences in the amount and composition of protein in ileal effluents were expected between diets. Intestinal effluents were collected via the simple T-cannula and used as substrates in three in vitro batch culture studies, to simulate hindgut fermentation of the ileal effluents under controlled conditions. Ileal effluents were incubated
for 48 hours using fresh faecal samples from 5 pigs that received a commercial diet. In a first
run ileal effluents were incubated as is. Gas production was measured to assess the microbial activity. After 12, 24 and 48 hours of incubation the batch cultures were sampled for
analysis on metabolite profiles. In a second run ileal effluents were incubated in standardized C:N ratios, by adding calculated amounts of CHO. Gas production and metabolite
profiles were measured identically to the first run. In a third run, the accessibility of the proteins from the ileal effluents was tested for microbial use. Equal quantities of nitrogen from
all ileal effluents were incubated in the presence of an excess of carbohydrates to make
nitrogen limiting for growth. Accessibility of the protein for microbial growth was assed via
cumulative gas production measurements. Multivariate analysis will be performed to find
out how differences in protein amount, composition and accessibility together with other
macronutrients in the ileal effluents explains the variation in metabolite profiles. The data
obtained will be used to understand and predict protein fermentation profiles in the gut.
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Tilapia is one of the most abundant species in aquaculture for their relative ease of culture.
Global production of Tilapia has increased rapidly driven by improvement of selection in
breeding program. However, due to high stocking, high density and high biomass per cubic meter in pond systems, a low oxygen environment arises especially at the end of the
night in many farms, which leads to a high mortality. Growth traits are treated as indicators of hypoxia stress in previous studies, but little is known about adaptation to chronic low
oxygen levels in Nile Tilapia. To investigate the genetic architecture of hypoxia adaptation, a Genome Wide Association Study (GWAS) was applied based on genotyping-by-sequencing in the 16th generation GIFT (Genetically Improved Farmed Tilapia) population,
consisting of 2,300 fish. Fish were measured from stocking to harvest for body weight (BW)
in aerated (normoxia) and non-aerated (hypoxia) environment. A GWAS was performed
in order to identify candidate variants that are associated with growth under different oxygen conditions. Result shows that 36 genome-wide significant and suggestive SNPs associated with early (BW1) to latest (BW5) timepoints in the growth period. Six SNPs between
19.48 Mb and 21.04 Mb on Linkage group (LG) 8 attained a genome-wide significant level with body weight at BW1, BW2 and BW3 in hypoxia environment. The effect of two SNPs
(LG1: 30766342, LG1:30766336) reached suggestive levels from BW3 to BW5. 48 and 31
genes were identified in the early and later growth stage separately. Intriguingly, candidate genes rora, adamts3 and efna3a are reported related to hypoxia in other species.
In contrast, 29 unique significant and suggestive SNPs were found across growth period in
the normoxia environment. The significance of those SNPs declined from BW1 to BW3. In a
meta-analysis on hypoxic and normoxic environments together, 31 SNPs were significantly
associated with growth. Genes such as rara, tbc1d24, rora, and bahcc1 were involved in
both environments. Our findings provide candidate genes involved in growth under normal
and oxygen-depleted growth conditions.
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Recent studies show that animals fed solely with low-opportunity-cost feeds (LCF), products currently considered unsuitable or undesired for human consumption, can contribute
significantly to human nutrient supply. So far, studies on the role of animals in such a circular food system focussed on livestock, while fish can make a valuable contribution through
their supply of animal-source food (ASF) rich in essential ω-3 fatty acids (ω-3EFA). Here we
assessed the potential contribution of capture fisheries and aquaculture (i.e. farmed salmon and tilapia) to a circular food system, using the EU-28 as a case study. The contribution
of fisheries was assessed through multiple sustainable fisheries scenarios. The contribution of
aquaculture was determined by the availability of LCF and their competitive advantage in
upcycling them compared to livestock. Such advantages are the supply of ω-3EFA in fish,
a high feed efficiency and legality to feed processed animal proteins banned as livestock
feed. Aquaculture’s contribution was assessed with an optimisation model that allocates
LCF available in the EU to that combination of animals that maximises human digestible
protein (HDP) supply, given that human population requirements regarding vitamin B12
and ω-3EFA are met. Results show that in the proposed circular food system, fish consumption (20 g/cap/d), aquaculture production (2.8 million tonne fish meat) and food supply
from EU fisheries (4.5 g/cap/d) are higher than currently in the EU. Fish provided all ω-3EFA,
of which 55% through farmed salmon, which depended on fisheries for ω-3EFA containing
feed. Overcoming this dependency on fisheries for ω-3EFA is essential for nutrition security. While aquaculture is essential to ω-3EFA supply and able to upcycle animal based LCF,
livestock, especially dairy cattle, is more efficient at protein provision. Under the abundant
protein supply in the EU, however, the ability to supply essential nutrients that can only be
derived from ASF (e.g. ω-3EFA) is more valuable and should be prioritised. Fish, therefore,
belongs to balanced diets with respect for our planet, which requires a combination of
livestock and fish production systems, that use available LCF efficiently.
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Accurate and unbiased evaluation of genetic merits of animals is of utmost importance in
animal breeding. This is mainly to identify the animals that resemble the breeding goal the
most, so that these animals are selected to become parents of the next generation. There
are two categories of genetic evaluation models: pedigree-based and genome-based
models. Pedigree-based models use pedigree information, and genome-based models
use genomic information, for estimating genetic relationships among animals.Historically,
an animal is genetically evaluated shortly before selection to become a parent, based on
its performance record supplemented with performance records of its relatives. Because
it is expensive to raise all selection candidates to this age, breeding companies, based on
some information available at young ages, preselect a proportion of young selection candidates and raise them until selection of future parents. This practice is called preselection.
Genetic evaluations assume that the animals to be evaluated are a true representation of
the entire population of the animals at birth. Preselection clearly violates this assumption. It
is known that evaluations produced by genome-based models are less affected by preselection than evaluations produced by pedigree-based models. However, the reason for this
is not fully understood. In order to be able to adapt the models to better handle the impact
of preselection, it is important to understand this reason through understanding the impact
of preselection on components of genetic evaluation models. This reason is most likely associated with a component that is different between pedigree-based and genome-based
models: the genetic relationship matrix. We hypothesise that in genome-based models,
average relationships among preselected selection candidates are higher than average
relationships among selection candidates without preselection. Therefore, the aim of this
study was to investigate the impact of preselection on average pedigree and genomic relationships among selection candidates. A breeding programme was then simulated, with
features of pig and poultry breeding programmes. Impact of various combinations of forms
and intensities of preselection on average pedigree and genomic relationships among selection candidates were investigated. Preliminary results show that average genomic relationships among preselected selection candidates are indeed higher than average genomic relationships among unselected and randomly preselected selection candidates.
Further results will be presented and discussed at the conference.
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In Bhutan yak-based transhumant systems are influenced by socioeconomic developments, regulations, and environmental changes. Little is known about the impact of these
factors on yak farming practices. The aim was to study perceptions and experiences of
yak herders and livestock professionals on past and future developments in yak farming.
Yak herders in three regions (west, n = 22; central, n = 20; east, n = 25) and livestock professionals (n = 28) were interviewed using a semi-structured questionnaire. Our results show
that at present forage shortage in the rangeland (herders, 93%; livestock professionals,
96%), yak mortality (herders, 96%; livestock professionals, 96%) and to a lesser extent labour availability (herders, 30%; livestock professionals, 96%) are the main concerns in yak
farming. Some factors causing forage shortage, however, are specific to certain regions,
e.g. competition with the horse population (west, 91%) and prohibited burning of rangelands (central, 80%; east, 76%). Overall, the market to sell yak products and livestock extension services has improved, whereas forage shortage and yak mortality has increased
over the years. In addition, family labour available to herd yaks, as well as the number of
young family members to take over yak herding has decreased over the years. These key
concerns have increased due to socioeconomic developments and strong conservation
policy, which also affects the living environment of the yaks. Despite the challenges experienced by herders in yak farming, the majority of herders (81%) wish their children to take
up yak farming in the future. About half of the respondents (57%), however, think that yak
farming households will decline in the next 10 years. For a sustainable future of yak farming
in Bhutan active policy involvement seems to be required to reduce uncertainties and increase livelihood perspectives.
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Knowledge on the presence and habitat preference of cetaceans is important for conservation management in Indonesia. However, the records of current species occurrence
covering all the country’s waters are lacking. A potential treasure trove in terms of whale
presence is historical whaling data for sperm whale (data from 1761-1920, Charles Haskins
Townsend). Sperm whale is one of the most important species, and ubiquitous around
equatorial Indonesia. A critical gap, however, is information about whale distribution, as
historic data only depicts whaling points. First, we linked sperm whale historical whaling
data to nine submerged topographic variables (bathymetry, slope, distance to- coast,
-1000 m & -5000 m isobaths, seamount, shelf, trench, and trough) to determine habitat preference of sperm whale. Then, this relation was projected onto the study area. Both steps
were performed using habitat models, Maxent and Generalized Additive Model (GAM),
providing whale distribution over seasons. Our results showed that Maxent predicted a wider area of distribution than GAM, and its distributions agreed best with the historical whaling data. Four areas in the eastern Indonesia were always identified as important habitats
for sperm whales at any season, while in some locations at certain seasons, sperm whales
did not occur. Conservation management e.g. marine protected areas and marine spatial planning in Indonesia should take into account this seasonal variability. Modern habitat models applied to historical whaling data can unveil historical sperm whale distribution and its seasonal differences. Our information can provide a baseline to assess present
sperm whale distribution, prioritise current research and monitoring (future data collection),
and contribute with recommendations to marine mammal conservation management in
Indonesia.
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Black soldier fly larvae (BSFL) production is on the rise. BSFL can grow on a wide range of
organic streams making them ideal candidates to turn organic streams into biomass that
can be upcycled in the food system, as either animal feed or human food. Even though
previous studies have reported the efficiency with which BSFL convert dry matter and nitrogen in different organic streams into larval biomass, little is known about when and how
nutrient losses occur. Here we aimed to quantify the flows of dry matter, carbon, energy,
nitrogen, phosphorus and potassium between a diet currently used for large-scale BSFL
production, and the larval biomass, residues, and gaseous emissions during BSFL rearing
in a climate respiration chamber. Larval conversion efficiencies ranged from 14% (potassium) to 38% (nitrogen). The proportion of dietary inputs found in the residues ranged from
53% (energy) to 87% (potassium), while the proportion of dietary inputs lost via gaseous
emissions ranged from 0.7% (nitrogen) to 23% (carbon). We found high concentrations of
starch in the residues, indicating that BSFL did not use all the feed provided. Correcting
carbon and energy efficiencies for unconsumed starch increased BSFL carbon and energy conversion efficiencies slightly. Even though gaseous nitrogen losses were minimal, ammonia-nitrogen was produced with a defined temporal pattern, starting on the fifth rearing
day right after the peak of carbon dioxide was reached. Direct emissions of methane and
nitrous oxide during the rearing were 14.9 ± 2.3 g CO2-equivalents per kg of dry BSFL. Our
results are relevant for the improvement of BSFL conversion efficiencies and for understanding the dynamics of gaseous emissions during BSFL rearing.
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Streptococcus suis bacteria cause serious infectious diseases in piglets, associated with substantial piglet mortality and major economic losses to the pig industry. S. suis is also a zoonotic
pathogen and human infections worldwide have increased significantly in the past years.
Different isolates of S. suis are highly diverse in terms of genotype and serotype and asymptomatic carriage is common in pigs, hampering the development of effective control strategies. Our group is part of a European project aimed at increasing our understanding of S.
suis disease mechanisms from the genomic sequences of more than 1800 S. suis strains isolated from healthy and diseased piglets from different countries including Denmark, Germany,
Spain and the Netherlands. A genome-wide-association study was used to identify a set of
genes that were highly enriched in the pathogenic isolates. To investigate the function of
these genes in virulence, we generated KO mutants of selected genes in S. suis using a novel
genome editing approach. These genetic mutants are being characterized in a variety of
in vitro infection models mimicking relevant stages of infection, including organoid systems.
This approach will increase our understanding of the mechanisms underlying S. suis infection and contribute towards the development of effective control strategies.

52

Lessons from the past, Challenges of the present, Aspirations for the future

Poster Presentation

WAC 2020

Quantification of local bovine tuberculosis (bTB) transmission in badgers
and cattle with and without vaccination of badgers (Meles meles)
in the Republic of Ireland (RoI)
Ann Barber1,2*, Mart De Jong1
1

Quantitative Veterinary Epidemiology Group, Wageningen University & Research,

The Netherlands
2

Centre for Veterinary Epidemiology and Risk Analysis, University College Dublin, Ireland

* Corresponding author. E-mail: ann.barber@wur.nl

In the Republic of Ireland (RoI), bovine Tuberculosis (bTB) in cattle continues to circulate
despite considerable efforts placed on controlling the infection. The European badger
(Meles meles) is considered by most scientist to be implicit in the transmission and maintenance of bTB in cattle. Badger culling has been linked to a reduction in bTB incidence
in cattle, however, continued persecution of badger populations is not sustainable longterm. As an alternative badger intra-muscular Bacille Calmette-Guérin (BCG) vaccination
is now being rolled out across the country on a phased basis. Although vaccination was
associated with a reduction in badger-to-badger transmission in a field trial, it remains unclear whether vaccination will sufficiently reduce transmission across the badger-cattle
system everywhere in the RoI when combined with current control measures in cattle. The
objective of this study is to assess the efficacy of the vaccination programme on the multihost system at a local level. We propose to quantify the spatio-temporal heterogeneity of
bTB transmission in a multi-host system (badgers and cattle) across areas with vaccinated
and unvaccinated badger populations. We aim to identify any factors that could be involved in limiting the success of badger vaccination so as these limitations may be quickly and adequately addressed by policy decision-makers. Transmission kernels, as a function of distance between epidemiological units (both farms and setts), will be generated
for each pairwise unit interaction and these kernels will inform a Next Generation Matrix
(NGM) applied to each Quartile (1.5X2km2 grid cells) in the RoI. This will generate a risk map
of local (Quartile level) reproduction ratios (R-map). Clusters, hotspots and outliers can be
identified via the R-map, informing decision makers about areas which require further intervention, where infection cannot be maintained and where the vaccination is proving
effective or ineffective. A large body of existing national data will be utilized for the analysis. Further data will be collected in vaccinated regions to monitor the infection status of
badger setts over time to inform the transmission kernels, assessing whether or not any reduction in badger transmission of bTB due to vaccination can be accurately attributed to
vaccination (or not). The results of this study will provide insights to the policy-makers, i.e.
mainly the veterinary services, and by improving the eradication will benefit animal welfare, human health and the profitability of cattle farming.
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Butyrate, a short chain fatty acid, is considered important for gut health due to its
role as primary energy source for colonocytes. However, high butyrate levels may be
detrimental for intestinal cells, because of a limited capacity to oxidize butyrate. As a
result, butyrate could accumulate intracellularly and cause damage, possibly via inhibition of histone deacetylases. Since butyrate levels in the colon fluctuate and are
driven largely by dietary intake, it is important to understand the fate of butyrate in the
colon. We now investigated the metabolic consequences of long and short-term butyrate exposure both in vitro using human and pig cells and in vivo in pigs. In cultured
cells (HT29, Caco-2 and HCT-116), acute exposure to butyrate increased oxygen consumption, as has also been observed by other researchers. However, a simultaneous
decrease in extracellular acidification was observed, indicating that glycolysis was
inhibited. Furthermore, oxygen consumption did not increase in response to butyrate
when no glucose was present in the medium. Taken together, these results lead us
to believe that butyrate itself was not responsible for the observed oxygen consumption. Instead, butyrate stimulated pyruvate flux towards the mitochondria. Indeed,
blocking of the mitochondrial pyruvate carrier likewise inhibited increased oxygen
consumption upon butyrate treatment. Long-term exposure to butyrate (72 hours)
decreased mitochondrial bioenergetics of high-glucose cultured HT29 cells, while not
significantly affecting low-glucose cultured cells. We therefore hypothesize that the
observed increased pyruvate flux in high-glucose HT29 may lead to increased reactive oxygen species formation, which leads to decreased mitochondrial function in
the long run. Similar to the high-glucose HT29 cells exposed to butyrate for 72h, freshly isolated colon cells from pigs fed a fibre diet also showed a decrease in metabolic
function. This indicates that increased butyrate concentrations may also negatively
impact metabolic function under physiological conditions.
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Post-weaning diarrhoea (PWD) and oedema disease (OD) in piglets are a major cause of
mortality and morbidity in the pig industry, and one of the main reasons for (preventative)
antibiotic use worldwide. A leading cause of PWD and OD is infection by enterotoxigenic Escherichia coli (ETEC). It has been shown that a single nucleotide polymorphism in the
pig genome of fucosyltransferase-1 (FUT1) decreases risk of intestinal ETEC-F18+ infection,
possibly attributed to altered fucosylation patterns. The aim of our study is to elucidate links
between epithelial glycoprotein fucosylation and disease resistance through hereditary
polymorphisms. To further understand mechanisms on polymorphism-pathogen interactions we aim to utilize intestinal and airway epithelium organoids. These provide genetically and phenotypically identical models to its host-derived tissue, which can be genetically
modified using CRISPR-Cas technology to screen for genotype-to-phenotype susceptibility to pathogen infections. For example, we aim to determine the role of the MUC4-g.8227
G>C polymorphism in susceptibility to ETEC-F4+ variants, identify which epithelial glycoproteins are expressed at different locations in the intestine, and determine which receptors
are used for colonisation by ETEC. We anticipate that this innovative approach will greatly increase our understanding of infectious disease resistance mechanisms in pigs. Our research could provide important contributions towards breeding programmes aiming to increase disease resistance, reducing antibiotic use and possibly antibiotic resistance for the
benefit of humans and animals. Furthermore, the advanced models and methodologies
we are developing will benefit scientific research on pigs, while reducing the need for experimental animals
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The main components of humoral immune response in fish are IgM, IgD and IgT immunoglobulins. IgT was described initially as an immunoglobulin responsible for immune response
at mucosal surfaces. However, currently it is known to play a role in both systemic and mucosal compartments. So far, two variants of IgT (IgT1 and IgT2) have been described in
common carp. However, due to the lack of specific tools, no functional studies have been
conducted on IgT in carp. In this study, we describe the generation and validation of IgT1
and IgT2-specific tools and provide a preliminary characterization of the tissue distribution
of IgT1+ and IgT2+ B cells, as well as of the abundance of soluble IgT1 and IgT2 in mucosal
and systemic tissues of naïve and infected carp. In this poster, we will give preliminary characterization of IgT1 and IgT2 immunoglobulin isotypes and show that IgT1, similarly to IgM
is preferentially expressed and responds to systemic stimuli, whereas IgT2 is preferentially
present in mucosal tissues of carp.
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Applying circularity to the food system is increasingly seen as an important pathway to a
sustainable food system. Circular food systems increase resource use efficiency to reduce
the environmental impact by closing the loop of materials and utilising residual streams
(e.g. manure, co-products, food-waste). However, the scale at which the loop of materials should be closed (e.g. regional, national, continental, global) and how these residual
streams should be utilised (e.g. feeding to animals or applying to soils as fertiliser) is currently
unknown. The availability of residual streams in the food system is highly dependent on the
dietary choices of the population (i.e. the availability of the co-product wheat middling’s
is determined by the consumption of wheat flour). Therefore, a food systems approach
is required to understand the full extent of applying circularity in the food system. A food
systems approach assess the environmental impact of the whole food system rather than
focusing on the chain of a specific food product (i.e. a lifecycle approach). We propose
creating a circular food system optimisation model using a food system approach to minimise the environmental consequences (e.g. land-use, greenhouse gas emissions, eutrophication) while providing an adequate diet for the population. Using two case studies: the
Netherlands and New Zealand we will apply circular food system models to give insights
into which crops should be grown were, how many animals should be kept, how residual
streams should be utilised, and at which scale a circular food system should be applied under different production conditions.
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Family-based nucleus fish breeding programs are expensive operations. The cost of such
fish breeding programs is not justified for many fish species cultured globally. An alternative
to nucleus breeding programs is to integrate selective breeding into commercial aquaculture production. In integrated breeding programs the selection is performed on animals
that are kept under commercial production circumstances using the data collected in the
production environment.The objective of this PhD project is to understand the principles of
and develop methods to optimise the design of integrated breeding programs for fish species. The first step is developing data collection strategies for economically important traits
directly from the commercial production environment to uniformly represent all individuals within the production system. Second step is developing precise and high-throughput
measurement techniques to phenotype large numbers of animals in the commercial environment in a fast and accurate way in combination with prediction of slaughter traits for
alive fish (e.g. fillet yield) using computer vision. Third are methods for making a selection
decision as soon as a fish is phenotyped by combining data collection, statistical analysis
and selection of animals into one single step using computer vision and machine learning.
Final step is designing and optimising an integrated breeding program, based on novel
phenotyping and single-step selection techniques. Phenotypic data collection, imaging
and genotyping of fish will be performed within the context of experiments in different EU
projects. Throughout the PhD project, the analyses will be carried out and simulations will
be performed based on commercial production data of gilthead seabream and parameters of various breeding companies.
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Livestock systems, especially ruminants, are severely criticized for their negative impact
on the environment and human health (i.e. increased risk of non-communicable diseases
due to meat consumption). However, ruminants can be a valuable source of macro and
micronutrients and contribute to important ecosystem services, such as nutrient cycling
and preserving cultural landscapes. Both positive and negative aspects of ruminant systems are highly dependent on the type of farming system, its context and management.
Irish beef production accounts for one-third of the economic agricultural output. However, there is growing concern regarding the sustainability of the Irish agricultural sector and
their pasture-based ruminant systems. Environmentally wise, for instance, the contribution
of agriculture to total emissions in Ireland is higher than in any other EU Member State. CH4
and N2O emissions, associated with pasture-based ruminants, are higher than the EU average. From an economic perspective, many cattle farms show low technical and economic performances. The main goal of this research is to explore the solution space for sustainable pasture-based beef and sheep farming systems in Ireland, to find a combination of
sustainable systems that can simultaneously deliver meat of high nutritional value, provide
relevant ecosystem services, be economically viable and environmentally sound. To this
aim, we formulated four research questions: i) What are the most pressuring sustainability issues in the Irish ruminant sector? Interviews will serve to understand the views on the sector,
the demands and expectations for it and potential development options. ii) Which beef
and sheep livestock systems exist? Surveys and farm interviews will be performed and multivariate techniques will be used to distinguish between different farm types based on their
management (e.g. production intensity, grassland management, sward techno-economic performance or capacity to deliver environmental services) iii) How should the demand
for meat quality and nutrition be addressed? A multi-objective optimisation model (FarmDESIGN) will be updated and expanded to better understand which indicators best describe meat nutritional quality, the effects of sward composition on it and potential tradeoffs between this and other objectives at farm level. iv) What is the sustainable solution
space for the array of pasture-based ruminant farming systems in Ireland? Using FarmDESIGN we will analyse optimised alternatives to current Irish beef and sheep farming systems
and quantify the resilience of the proposed systems.
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Drying-off, calving, and the start of lactation are critical transitions for a dairy cow, during
which most health issues occur. Dairy cows face these transitions every year, as a one-year
calving interval (CI) is aimed for. By extending the voluntary waiting period for first insemination (VWP), CI is extended, reducing the number of critical transitions per year, with possible positive effects for health. The risk of increased CI is a reduction in milk yield per year,
as there are less calving-associated peaks in milk yield. This experiment investigated consequences of extended VWP for milk yield, body weight and body condition score (BCS).
Cows (N=150) were blocked for parity, calving season, expected milk yield and persistency, within blocks randomly assigned to one of three VWP (50, 125, or 200 days), and monitored for a complete lactation. Fat-and-protein-corrected milk yield per day (FPCM), body
weight, and BCS were analyzed for the first 40 weeks in lactation and for the last twelve
and six weeks before dry-off, using a repeated measurements model with fixed effects of
VWP, parity (1 or 2+), time, and interactions, and cow as repeated subject. Milk yield was
also calculated as FPCM yield per day of CI. In the first 40 weeks in lactation, FPCM was
not affected by VWP for parity 1, while for parity 2+ FPCM was lower in VWP200 compared
with VWP125 or VWP50 (32.7 vs 35.6 vs 34.9 kg/day, P<0.10). For parity 1, FPCM per day of
CI was not affected by VWP, while for parity 2+ FPCM per day of CI was lower in VWP200
compared with VWP125 or VWP50 (23.5 vs 26.5 vs 27.1 kg/day, P<0.05). Body weight and
BCS did not differ during the first 40 weeks in lactation. In the last six weeks before dry-off,
FPCM was greater for VWP50 compared with VWP125 or VWP200 (20.3 vs 17.2 vs 14.7 kg/
day, P<0.05). In the last 12 weeks before dry-off, BCS was greatest for VWP200, intermediate for VWP125, and smallest for VWP50 (3.5 vs 3.0 vs 2.6, P<0.05). Concluding, there were
no milk losses when extending VWP for heifers, but older cows with a 200d VWP had a reduced average milk yield per day. Extending VWP could increase risk of fattening in late
lactation compared with a VWP of 50 days.
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Modern feeds, used in aquaculture, have an extremely high dry matter (DM) content which
may be challenging for proper functioning of the gastrointestinal tract (GIT) in farmed
fish (Buddington et al., 1997). The majority of physiological studies has been carried on
using fasted fish. Therefore, the dietary impact on GIT osmoregulation and the interaction
between osmoregulation and digestion is largely unknown. Nowadays, it is recognized
that feeding entails a physiological strain inside the GIT by altering ion balances (Wood
and Bucking, 2010). Moreover, different challenges are faced by fish depending on the
diet composition and environment (i.e., freshwater or saltwater). It is hypothesised that
the diet composition has an impact on several osmoregulatory processes including
mineral uptake and excretion, which also depend on the salinity of the aquatic medium.
Therefore, the overall objective of the present project is to understand the interaction
between osmoregulation and digestive functioning of GIT in salmonids during freshwater
(FW) and saltwater (SW) life stages. Fish will be fed diets with contrasting levels of moisture
content, dietary electrolyte balances (dEB), calcium (Ca2+) load and buffering capacity.
The experimental design has been planned in order to test the above-mentioned dietary
factors through in vivo experiments (Phase 1) using freshwater rainbow trout (Oncorhynchus
mykiss) as experimental animal. Phase 1 aims at identifying which of the aforementioned
factors interact with osmoregulation and digestion within the GIT of freshwater rainbow
trout by altering chyme conditions through the diet. The observed alteration in chyme
conditions in vivo in Phase 1, will be studied in vitro (Phase 2) at three levels of digestive
functioning namely (a) digestive enzyme activity, (b) epithelial nutrient uptake and (c)
gut motility/peristalsis. Finally, the consequences of moving from freshwater into seawater
on digestive functioning (macronutrients and mineral absorption, enzyme activity and gut
motility) will be studied in Atlantic salmon (Salmo salar) during Phase 3. The experimental
diets composition of the last Phase will be assessed depending on the outcome of the
previous experiments (Phase 1 & 2).
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The three-spined stickleback, Gasterosteus aculeatus, is infected by a variety of parasite
species, including the cestode Schistocephalus solidus. When S. solidus infects its host, the
parasite affects the behavior of the stickleback by decreasing predator avoidance. This increases the parasite’s likelihood to be transmitted to its final avian host, where it can reproduce and continue its life cycle. Many studies to date have attempted to determine the
mechanisms that underlie the change in behavior caused by S. solidus in infected sticklebacks. The serotonin pathway has been implicated as one of the main ways S. solidus may
affect the behavior of sticklebacks, as decreased levels of serotonin have been found in
the brain of parasitized versus non-parasitized fish. In another parasite-host system, a similar
behavior-manipulating parasite Microphallus papillorobustus not only affected serotonin
levels in the brain, but parasitized individuals also had more deformed optic tracts compared to non-parasitized fish. We predict that S. solidus may similarly affect regions of the
stickleback brain related to vision, affecting the fish’s ability to escape predation. We present here results of behavioral trials testing the reactions of parasitized and non-parasitized
sticklebacks to simulated predation events (using different sensory modalities) and testing
the fish’s visual acuity across multiple populations.Future steps, including analyses of brain
morphology and gene expression, will give more insights into the potential consequences of parasitism on cognitive functions and the generality of these pathways across taxa.
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The mean particle size of ground grains has effects on pig growth performance and gastric health. However the variation heterogeneity in particle size distribution may result in different pig performances, even though the animal was fed the similar mean particle sized
meals. The hypothesis about non-homogenous nutrient content distribution along with the
particle size distribution might be one of the key reasons to explain this phenomenon. The
objective of present study was to identify the nutrient content among individual size fractions of milled maize and soybean meal (SBM), and to relate it to the pig in vitro digestibility
coefficients, thus gaining insight on how to improve grinding strategy. Maize and SBM were
ground by hammer mill through a 2 and 6 mm screen size respectively, and sieved into 7
fractions, from < 0.075 to > 3.36 mm. The nutrient composition including dry matter, ash,
crude fibre (CF), crude fat, crude protein (CP), starch and in vitro digestibility of organic
matter (OM), CP (SBM) and starch (maize) were measured. The results show that the nutrient composition is significantly different (P< 0.001) among these fractional ground grains. A
large difference in starch levels (754.2 vs 578.9 g/kg ) in maize was observed; CP content
of SBM increased when the sieve size gets larger. A significant difference (P< 0.001) in the in
vitro digestibility of OM and CP was also observed among the various particle size fractions
in both ingredients. However, the in vitro digestibility of starch did not differ significantly between each size fractions in maize. The regression models relating the nutrient composition
and in vitro digestibility show that, the digestibility of OM was significantly, positively related
to the starch level. Ash and starch content are positively related to the in vitro digestibility of starch in maize. As for the SBM, a significant negative correlation was observed between CP and CF, crude fat and OM digestibility; ASH and CF had a negative effect on
the digestibility of CP, though crude fat showed a positive influence on the CP digestion.
The relationships between the nutrient composition and pig in vitro digestion suggests the
pig growth performance differences in practice may be explained by the nutrient content
among different fractions. This indicates that the grinding strategies should also be considered when designing the feeding formula / manufacturing the feed.
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The proposed PhD study will be part of the EU funded project OPTIBOV which aims to
investigate the optimal use of traditional genetic resources and to further improve their
performance while maintaining longevity. Traditional cattle breeds are undervalued in
many countries because they are low production breeds. However, their unique characteristics such as tolerance to specific disease vectors and high-temperature tolerance make them a valuable biological resource. Moreover, commercial high production
breeds do not perform well under harsh conditions. These environmental conditions are
increasingly likely to become an issue for the commercial breeds in more moderate climatic areas due to climate change. The adaptation to harsh conditions of traditional/
local breeds is poorly studied. Bovine milk provides fat, protein, carbohydrates, vitamins
and bioactive compounds, and substantially contributes to the human diet. Traditional
breeds produce less milk than improved breeds. However, differences in milk composition
are not well studied between cattle breeds in a larger perspective across the continents.
The proposed thesis research considers both genomic and phenotypic differences in milk.
The first step of the project is to investigate genetic variation in milk related genes of traditional/local cattle breeds from 6 different countries across Europe and Africa. This will help
us to obtain a better comprehension of the unique genetic differences between a large
number of unique breeds. The second step is revealing differences in the detailed milk
composition of these traditional breeds. The third step is to identify expression Quantitative Trait Loci (eQTLs) in Dutch traditional cattle based on RNA-seq derived from milk samples. The fourth step is to identify selective sweeps in the genomes of traditional/local cattle breeds in Africa and Europe which might be related to local adaptation. The results of
these studies at the genomic and phenotypic level will be integrated to facilitate the identification of adaptive traits and improve milk production of local/traditional cattle breeds.
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The increasingly use of plant ingredients to replace high cost fishmeal has motivated fish
nutritionist to investigate the amino acid (AA) profile and their individual requirements in
commonly cultured species. Problems associated with the use of plant ingredients include
the presence of anti-nutritional factors and AA deficiencies. Methionine is the first limiting
AA in most leguminous plants. It is a sulphur-containing essential amino acid that is required
for the synthesis of cysteine in animal and humans. Methionine is an initiation codon required during protein synthesis for protein formation. Inclusion levels of methionine below
the requirements may cause growth reduction and decrease feed efficiency in fish. Therefore, adequate supply of methionine is essential in fish diets. Methionine requirements have
been determined for several fish species, however, no reliable information is currently available for African catfish (Clarias gariepinus). Therefore, a 7-week experiment was conducted to estimate the dietary methionine requirement of juvenile African catfish (initial weight
78 g), reared in a recirculation aquaculture system. A low-methionine (plant-based) diet
was formulated using soy protein concentrate and faba beans as intact protein. Based on
the methionine requirements for other species, which was obtained from literature, 7 diets
were formulated, which all had the same basal composition but supplemented with different amount of crystalline DL-methionine: 0, 0.12, 0.24, 0.36, 0.48, 0.60, and 0.84%. Fish were
fed restrictively twice a day at 90% satiation. Apparent digestibility coefficient (ADC) of
nutrients were measured by using settling tanks connected to the outlet of the aquaria in
which African catfish were housed. The body composition of the fish were analysed both
at the start and end of the experiment to determine the amino acid deposition, energy
and nitrogen balance. At the end of the experiment, fish were weighed to determine the
final body weight. Broken-line regression analysis was used to determine the quantitative
methionine requirement by estimating the break-point for retained nitrogen and growth.
The breakpoint of the growth response curve occurred at 6.01 g methionine /kg diet. The
reported methionine requirement value in this study can be used to formulate least cost diets using plants ingredients for production of African catfish.
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In recent decades, human population growth increased rapidly which increased the anthropogenic pressures on natural habitats. Wetland losses due to environmental changes
and human pressures are seen as serious threats to waterbird populations. About 23% of
global waterbird populations are declining and 19% of waterbird species have been listed as threatened by the IUCN. Human rapid population growth increases the expansion
of settlement over natural habitats which can have negative effect on waterbird species.
Some waterbird species avoid areas of high human disturbance levels which can results
in costing them more energy or end by occupying less food quality areas. Therefore disturbance can affect energy storage of birds and so impact their behaviour, survival, and
breeding success. On the other hand, some waterbird species can benefit from human
presence, where they can foraging in associated urban areas habitat of rich food supplies. In Egypt, the River Nile basin and the associated linear habitats are surrounded by
unhospitable matrix, the Great Sahara. It is important corridor for migration and its mosaic
of habitat is considered important as wintering ground and breeding area for many species. The Nile Valley is one of the oldest human-dominated landscapes river basins; where
human and wildlife coexist for millennia. In this PhD project, the effect of various environmental variables in different anthropogenic stressor levels on community composition, foraging movements and behaviour, nesting site selection of selected waterbird species will
be assessed. The River Nile will be surveyed in Egypt where we will record species and numbers of waterbirds and will determine environmental variables and human disturbance indices in each transect by using field observation combined with GIS software and satellite
imageries. Highly disturbed areas are expected to have relatively poor communities, i.e.
communities with relatively low species richness and diversity, in comprising of species that
tolerate these stressors. Understand the distribution of waterbirds due to environmental variables can help in predicting the influence of anthropogenic stressors on waterbirds wintering along the Nile in Egypt.
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There are two problems with avian influenza (AI) virus that cause flu in poultry: pathogenicity in poultry and possible effects on human health. Different from the high pathogenic avian influenza (HPAI), the outbreaks of low pathogenic avian influenza (LPAI) that occurred among wild birds naturally, and causing no symptoms or only mild disease in poultry.
It seems less severe but deserves sufficient attention as well. In some countries promoting
vaccination policy (including China), the avian influenza vaccines used in poultry are increasingly used at a large-scale and long-term. This might force AI viruses to escape the immunity from the current-used vaccine. As a typical LPAI, H9N2 subtype AI virus is frequently isolated and widespread in China. Besides, for domestic poultries, the H9N2 subtype AI
viruses could circulate in the host population for a long time. In this period, it has a good
chance to mutate, adapt further to the host and escape the immunity. In addition, the
long-term vaccination in commercial poultry determines the immunity encountered by the
viruses and thus already triggered the antigenic drift. However, information on the impact
of poultry vaccination on the evolutionary dynamics of AI viruses in the field is limited. In this
research project, we will study the role of virus evolution in the failing vaccination program
against H9N2 viruses in China. We are curious that if these evolutionary patterns could help
generate the immune-escape strains.
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Bioenergetics of peripheral blood mononuclear cells from
endurance-trained and untrained healthy young adults
analysed using extracellular flux assays
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Background and objectives. Skeletal muscle mitochondrial amount and function is positively affected by endurance exercise and training status1. However, to routinely assess mitochondrial function in response to exercise in humans, practical and non-invasive measurements of mitochondrial function are needed. We used near-infrared spectroscopy as
a non-invasive method to assess the effect of training status on in vivo mitochondrial function2. In addition, we study peripheral blood mononuclear cells (PBMCs), since PBMCs are
relatively easily obtained from individuals and the immune system is involved in regulating
the response of the body to exercise. Therefore we optimized and validated brightfield imaging coupled to extracellular flux measurements in PBMCs to study the effect of training
status on bioenergetic PBMC profiles. Methods. Extracellular flux measurements were performed using the Seahorse XFe Analyzer. For validation of our novel imaging approach in
analyzing PBMC bioenergetics, PBMCs were isolated from human buffy coats obtained
from healthy blood donors and plated on coated Seahorse XFe96 cell culture microplates
(0.5 – 3.0 x 105 cells/well). Brightfield images were taken using Cytation 1 and analyzed using ImagePro and ImageJ software. To study the effect of training status on bioenergetic PBMC profiles, eight endurance-trained (VO2max >57 ml/kg/min) and eight untrained
(VO2max <47 ml/kg/min) young male adults were included. Results and conclusions Linear
relationships were identified between plated cell number and pixel number (R2 = 0.9834,
P < 0.001) and between calculated cell number (based on pixel number) and basal oxygen consumption rate (OCR) (R2 = 0.9491, P < 0.001) in multiple buffy coats, demonstrating reproducibility and suitability of our method for analyzing mitochondrial function in PBMCs over different days over a wide cell number range. Findings from our human trial on
endurance-trained individuals indicated that PBMCs from endurance-trained individuals
showed significantly lower coupling efficiency values (P = 0.0289) as well as higher proton
leak compared to untrained individuals. No differences in basal respiratory OCR, maximal
respiratory OCR or spare respiratory capacity in PBMCs from endurance-trained and untrained individuals were observed (P > 0.05). Our findings reveal a possible lower ATP production capacity of PBMCs from endurance-trained individuals and could contribute to
further understanding how PBMC bioenergetics contribute to immune function and wholebody performance.
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insemination on ovarian cyclicity and reproductive
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Extending lactation length in dairy cows is of interest because it reduces the number of
calving events per cow per time unit and herewith possibly reduces the risk for health and
fertility problems associated with calving and start of lactation. Extending lactation length
can be realized by deliberately delaying first insemination, i.e. extending the voluntary
waiting period for first insemination (VWP). Moreover, it can be hypothesized that insemination later in lactation is related with improved ovarian cyclicity. The aim of the present
study was to evaluate the effect of an extended VWP on ovarian cyclicity and reproductive performance of dairy cows. Holstein-Friesian dairy cows (N=150) were blocked by parity, calving season and expected FPCM. Within blocks, cows were randomly assigned to
one of three VWP (50, 125 or 200 days). Cows were artificially inseminated at first estrous after end of VWP. Milk samples were collected three times a week until pregnancy and analysed for progesterone concentration. At least two succeeding milk samples with progesterone concentration of 2 ng/mL or greater were used to indicate the onset of luteal activity
(OLA) and to classify ovarian cycles. Ovarian cycles were classified as: normal (ovarian cycles of 18 to 24 days in length), short (ovarian cycles <18 days) and prolonged (ovarian cycles >24 days). Extended VWP of 200-d and 125-d VWP was related with increased number
of cycles within first100 DIM compared with 50-d VWP (2.6, 2.8 vs 1.6, P <0.01). During 100
DIM around the end of VWP (-50 till 50 d), 200-d VWP treatment had greater percentage of
cows with normal cycles (90.55 vs 53.48, P <0.01) and lower percentage of cows with short
(0.79 vs 11.24, P =0.02) or prolonged cycles (8.66 vs 35.28, P=0.01) compared with 50-d VWP
treatment. Cows with 200-d VWP had less days till pregnancy after end of VWP compared
with cows with 125-d or 50-d VWP (31.17 vs 54.78, 58.33 d, P=0.04). In conclusion, extended VWP could improve reproductive performance, which was related with shorter intervals
to pregnancy after end VWP, greater cycle number before insemination and greater percentage of normal cycles around VWP.
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Smelly wetlands in the Sahara: Role of sewage ponds in bird
migration across Egypt.
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Wetlands are crucial habitats to birds, during both breeding and migration seasons. Millions
of Western Palearctic birds cross over 2000 km over desert every year to reach their wintering grounds in Africa. Through this vast arid landscape with very limited natural wetlands,
artificial wetlands are mainly used as stopover and wintering sites by some bird species. In
North Africa, natural wetlands are the most inhibited places by humans. Thus, next to wetlands along, for instance the Nile, high bird richness and abundance are observed in artificial wetlands, such as in aquaculture and sewage treatment ponds. Although, there is
some evidence that sewage ponds attract high numbers of birds, their functions as stopover, wintering and conservation sites are not well understood. The establishment of sewage ponds is a developmental requirement in most developing countries, as wastewater
treatment is part of the SDGs. So, it is crucial to determine the potential of sewage ponds in
bird ecology and as as bird conservation sites. In this PhD project, I will quantify the contribution of sewage ponds as stopover and wintering sites across three different aridity gradients of landscape in Egypt (Red Sea migration corridor, Nile migration corridor and Western
desert oases path). A species-level bird count will be carried out in representative samples
of sewage ponds in each corridor, as well as their nearby natural wetlands. Aridity levels,
as well as habitat fragmentation degrees will be calculated in each of the three corridors,
using remote sensing. Different environmental variables will be measured in each site so the
contribution of each sewage pond system is clearly understood and quantified. In the second part, I will determine the long-term effect of sewage ponds usage, as wintering sites by
waterbirds. Many studies have shown direct relationships between wintering habitat conditions and reproductivity of birds in their breeding grounds. Yet, the effect of sewage pond
conditions on bird reproductivity is not understood. In the third part, I will carry out an experiment of sewage ponds site rehabilitation to enhance their functions as wintering habitats.
I will compare socio-economic costs of bird conservation in natural wetlands vs rehabilitated sewage ponds. Finally, I will model wintering birds distribution in Egypt according to different future scenarios of sewage ponds expansion and conservation level.
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Varroa mites affect landing behavior in foraging honeybees
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Varroa destructor is an important contributor to the decline of Western honeybees. Forager
bees from Varroa-infected hives show reduced homing and can fly shorter distances. It is
not known whether flight maneuverability and learning capability are also affected. Here
we tested how honeybees from Varroa-infected and non-infected colonies forage on an
artificial flower in a challenging and unfamiliar environment. Using high-speed stereoscopic videography, we filmed landing maneuvers of foraging honeybees. The landings were
automatically tracked in 3D and manually scored on landing type (successful or unsuccessful; legs extended or legs withdrawn). It turned out honeybees from uninfected hives
improved their landing success throughout the day, while honeybees from infected hives
did not improve their landing success. Analyses of the landing trajectories showed honeybees from healthy colonies increase their degree of in-flight braking relative to braking via
impact on the flower throughout the day. However, bees from Varroa-infected colonies
did not increase this ratio throughout the day. This suggests that the learning capability of
bees from Varroa-infected hives is decreased. A decreased learning capability may limit infected honeybees to adjust to new or challenging conditions (e.g. when foraging on
new flowers or changing weather conditions); this might consequently contribute to a Varroa-induced reduction in fitness.
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Mankind’s key challenge nowadays is to produce enough safe and nutritious food for a
growing and wealthier population within the carrying capacity of the planet. An increasing body of literature concludes that regenerative agriculture (RA) might be a solution for
a sustainable food system. But what is RA? RA is one of several approaches towards a sustainable food system. Characterisation of the term is still challenging since a variety of actors (e.g. scientists, governmental agencies, sector organisations, industries and farmers)
perceive this term differently and a clear definition is missing in the scientific literature. The
aim of this study was to identify the background and core themes of RA by examining the
convergence and divergence between definitions in existing peer-reviewed articles. We
systematically studied 21 peer-reviewed articles to find definitions of RA using the methodological framework PRISMA (Preferred Reporting Items for Systematic Reviews). Then,
we categorized the different terms mentioned in the definition into themes using a cultural domain analysis and inductive coding. Findings show a strong focus on the environmental pillar of sustainability, e.g. alleviate climate change and improve soil biodiversity,
articulated by both aspirations (e.g. improve soil quality) and activities (e.g. use perennials). We also found a socio-economic foundation in RA, to improve human health and improve economic prosperity. This socio-economic foundation, however, relies currently on
divergent aspirations and is not operationalized. We propose in our paper a definition for
RA based on the peer-reviewed articles and relate RA to organic agriculture as an example of a regulated farming approach and circular agriculture which remains yet a theoretical concept.
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Activity levels in broiler chickens can be indicative of their health, welfare and performance. However, monitoring of individual broilers that are group-housed is difficult. Sensor
technologies can aid in identifying and tracking individual animals. In this study, it was determined whether an ultra-wideband (UWB) tracking system was suitable for tracking individual broiler activity. Broilers were fitted with UWB tags on their backs, that sent out a signal
to receivers in the environment approximately every seven seconds. By triangulation of the
signal, the distances moved by individuals over time could be recorded. To validate the
UWB system for tracking individual broiler activity, two approaches were implemented: 1) a
comparison of the recorded distances of the UWB system and the distances recorded from
top-view video, and 2) an analysis of activity levels over time as recorded with the UWB
system. To compare the recorded distances from the UWB system and from video, twelve
broilers were tracked for one hour per day, for nineteen days. To study activity levels over
time, data was available for 137 broilers for seventeen consecutive days. These broilers
were categorised as lightweight or heavyweight based on their weight at approximately
two-weeks-old. There was a moderately strong correlation between the distances recorded with the UWB system and on video (Pearson correlation, r = 0.71 (95%-CI: 0.64-0.77), df
= 221, p < 0.001). Using the UWB system a decrease in activity over time was observed, as
well as a difference in activity between lightweight and heavyweight broilers. Lightweight
broilers on average moved longer distances per day than heavier broilers. Both these findings match with earlier reports in literature. Overall, the UWB system appears to be suitable
for monitoring individual broiler activity.
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High morbidity and mortality rates among young dairy calves in the Netherlands have
raised societal concerns. Naturally, maternal care is essential for survival of offspring in
mammalian species. Yet, it is common practice to separate dairy cows and calves within a
few hours after birth. Knowledge on the effects of maternal care on health in dairy calves is
currently lacking. The objective of this study was to assess the prevalence of most common
diseases in dairy calves raised with various levels of cow-calf contact. Thirty-two Holstein
calves were randomly assigned to one of three treatments: 1) no contact with their mother
by separation at birth and being housed in the young stock barn, 2) allowed to have physical contact with their mother but prevented from suckling by being housed in calf pens
within the cow barn, 3) allowed to be in full contact with their mother including suckling
by being housed together with the cows in the cow barn. Cow-calf contact was allowed
until 10 weeks of age. Clinical scores of two major diseases (i.e. diarrhoea, respiratory disorders) were obtained once a week. Preliminary results show that the prevalence of diarrhoea in the first 4 weeks of life (when all calves were still on high milk allowances) did not to
differ among treatments (no contact=33.3%, physical contact=37.5%, full contact=54.2%;
p=0.27). However, only 7.7% of the full contact calves needed treatment with oral electrolytes compared to 66.7% of no contact calves and 85.7% of physical contact calves. Prevalence of respiratory disease in the first 7 weeks of life (before gradual separation strategies
were initiated) was higher for full contact calves (47.3%) compared to no contact calves
(19.0%; p=0.01) or physical contact calves (22.4%; p=0.001). Yet, the percentage of sick
calves treated with antibiotics did not differ among treatments (no contact=25.0%, physical contact=27.3%, full contact=23.1%). These results indicate that cow-calf contact does
not reduce morbidity rates, as the climate of the cow barn could put new challenges to
the young calves’ immune system. Nevertheless, full contact with the mother may improve
the resilience of calves, since they needed less therapeutic treatment once they were diagnosed with diarrhoea or respiratory disorders. Further analysis of blood and manure samples should give more insight into the mechanisms behind these findings.
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Why would an individual forego or delay its own reproduction and instead help raising
the offspring of others? Numerous studies have already established concepts and models addressing these questions. Yet the reasons for and forms of cooperative breeding can
greatly vary between species, and various theoretical concepts on group and individual
benefits lack practical evidence from the field. We will thus investigate social organisation
and dispersal in white-crested helmetshrikes Prionops plumatus. This bird species has rarely been studied, yet observations like same-sex offspring dispersing and founding a new
group together prove it to be a fascinating system to unravel direct and indirect benefits
of cooperative breeding tactics. We thus plan to 1) investigate the cooperative breeding
system and dispersal patterns in white-crested helmetshrikes with modern techniques, 2)
test group augmentation theories and cost-benefit trade-offs for staying versus dispersing
in a new study system and 3) investigate the effect of gradual and abrupt environmental changes on group stability, home ranges, dispersal and reproductive success. We collect data in the Mbuluzi Game Reserve in eSwatini where approximately 30 wild groups of
white-crested helmetshrikes live, using a combination of genetic and observational approaches. Our findings will contribute to the understanding of cooperative breeding in
non-human animals.
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Movements of animals determine and reflect home ranges and social interactions, provide insights into resource requirements and habitat usage, and allow to make predictions
about individual and population responses to disturbances. The size, location and shape
of a home range reflects an animals’ behavioural decisions as it searches for food, nesting
sites, shelter and mates. Understanding movement behaviour and social structures is seen
as prerequisite for effective conservation and management actions, particularly for apex
predators with large home ranges because of their influence on lower trophic levels. The
Nile crocodile Crocodylus niloticus is the second world’s largest reptile and the most iconic animal along the Nile. The Nile crocodile inhabits threatened wetlands and it is an important indicator species of environmental conditions. Lake Nasser in Egypt is the largest
man-made lake world-wide and contains a large, but decreasing population providing
unique opportunities to study their ecology and behaviour under fully free ranging conditions. However, despite its remote location, the crocodiles of Lake Nasser compete with local fishermen. Local crocodile populations become therefore increasingly threatened as
many individuals are killed every year, often by local fishermen. Yet, little is known about
the behaviour and ecology of Nile crocodile and consequently local conservation programs lack information on the spatial distribution of crocodiles and whether they indeed
consume fish in the same areas in which fishermen harvest their fish. Home ranges of Nile
crocodiles generally centre around suitable basking sites in winter and expand to include
favourable breeding (mating and nesting) and foraging sites in summer. However, these
long-range movement are only anecdotally described and without determining factors
that could explain these movements, e.g. the anthropogenic pressures in the lake. The aim
of this PhD project is thus is to obtain fundamental insights into the distribution and movements of fully free ranging GPS tagged Nile crocodiles by determining their home ranges
and long-range movements. In particular, determining seasonal changes in habitat use
and movements to and from nesting sites is important to also understand the ecological
requirements and to understand where and when crocodiles are exposed to threats by,
for instance fishermen or changing water levels that effects the availability of the nesting
habitat.
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Global shrimp farming faces numerous problem related to environmental and climate
change such as, disease outbreaks, rising of sea level and seawater intrusion. Those effects
on shrimp farming are linked with livelihood security of small-scale shrimp farmers. In Indonesia, half a million households are involved directly in brackish water pond aquaculture
producing mainly shrimp. Disease outbreaks in shrimp ponds have recurrently caused serious crop failures. As a result, many small-scale farmers face severe financial difficulties and
are looking for alternative crops to secure their livelihoods. An economically promising alternative is to culture shrimp with tilapia in a so-called polyculture system. Salinity levels in
shrimp ponds, however, vary greatly and cause large mortalities and poor growth in currently available strains of tilapia. What is needed is a strain of tilapia that has good growth
and survival over a range of (fluctuating) salinities. For these traits, estimation of genetic
parameters and accurate selection for salinity tolerance is needed. The starting material
for research and breeding of salinity tolerance tilapia are available however the breeding program is needed. Objectives of the research are: 1) new fundamental knowledge
about genetics of growth and survival under fluctuating salinities in tilapia, and 2) to develop an optimised breeding strategy to improve growth rate and survival of tilapia grown
in brackish water ponds. There are several steps to reach the objectives: 1) obtain genetic
parameters for growth rate and survival and calculate genotype by environment interaction of Nile tilapia in freshwater and brackish water, 2) obtain genetic parameter for tilapia
reproduction, 3) identify physiological trait for salinity adaptation and 4) design an optimal
breeding program for increased growth and survival in shrimp-tilapia systems. Results from
the project are expected to allow the development of a sustainable breeding program for
tilapia that supports an aquaculture production system that is accessible, affordable and
applicable for farmers with brackish water ponds in Indonesia and elsewhere.
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With the emergence of the Anthropocene, a plethora of narrative has surfaced coupling
human activities with deleterious cascade effects on different ecosystems and their associated wildlife. Altered habitats are thus becoming a persisting threat for many species.
Coral reef ecosystems have long been thought to be exemplary habitats capturing how
diverse life forms can be on the planet. However, in the past few decades coral reef ecosystems are becoming the focus of many studies that have identified major effects of anthropogenic threats on biological diversity. Reef habitats are affected severely by human
induced modifications, such as physical destruction, sediment accumulation, nutrients runoff, pathogenic outbreaks, persistent organic pollutants, overfishing, ocean acidification,
and coral bleaching. As a result, reefs are increasingly experiencing phase shift which is
usually accompanied by a cascade effect in the ecosystem dynamics and the associated wildlife. This PhD project aims to adopt a multifaceted approach to identify and evaluate the impact of anthropogenic threats in the coastal ecosystem of the Red Sea not only
from an ecological and behavioural angle but also from evolutionary and socioeconomic angle. To do so, Lionfish will be used as a research model, which is commonly found in
coral reef ecosystems and plays a role in shaping the associated community structure, as
it changes along with human induced disturbances. At first, the effect of human-induced
alterations on reef community structures, specifically Lionfish spp. will be assessed. Then the
role of novel environments on both the Lionfish behavioural responses as well as their adaptive plasticity will be assessed. Lastly, the socio-economic implications of human-induced
environmental changes will be addressed.
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Fate of condensed tannin after residing in various compartments
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Condensed tannins (CT) in the ruminant diets had beneficial effect on utilization of dietary
protein, therefore improved wool production, fertility and milk production. Condensed tannins also improved animal welfare and health through prevention of bloat, lowered parasitic burden and decreased ruminal methanogenesis. However, our understanding of the
mechanisms of action of CT in the rumen and post-rumen compartments of the ruminant
digestive tract is still not yet completely clear. Therefore, the fate of condensed tannins (CT)
in the segments of the digestive tract of dairy cows and the fate of CT after in vitro incubation were determined in the current study. The fresh sainfoin (Onobrychis viciifolia cv. Esparcette and Ambra) were cut to 5-10 mm, weighed into nylon bags, then were incubated in
the rumen for 2, 4, 7, 10, 24, 48 and 336h. In addition, sainfoin samples in the mobile nylon
bags were pre-incubated in the rumen for 12h. Then after, these samples were incubated in the abomasum for 2.5h and from the abomasum through the digestive tract. The CT
content were analysed in all samples after incubation in the rumen and in the abomasum
and after passing through the digestive tract. In the in vitro study, sainfoin (Ambra) was incubated in 80-mL centrifuge tubes in buffered rumen fluid maintained under anaerobic
condition at 39ºC for 1, 2, 4, 8, 12 and 24h. At the end of each incubation time point, the
tubes were centrifuged to separate solids from the liquid phase and both fractions were
freeze-dried separately and analysed for CT content. The results show that the CT_Protein
and CT_Fiber content were increased, however, the CT_Soluble content was decreased
during 24h in vitro incubation. The CT_Protein and CT_Fiber content were increased up to
10h incubation in the rumen before they were decreased. The CT_Protein, CT_Fiber and
CT_Soluble content were increased in the abomasum while they were reduced again after
passage through the lower digestive tract. However, the CT_Soluble was immediately decreased after 2h incubated in the rumen. Based on the results of this current study, it could
be concluded that in the entire digestive tract, condensed tannins are always in a form
either condensed tannin bound protein or bound fiber. The form of condensed tannin depends on the segment of digestive tract.
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Cytokines are small proteins that are produced mainly by immune cells and play crucial
roles in the communication within the immune system. The type of cytokine and their levels can inform about the current immune state of the organism. Cytokines may serve as
biomarkers for infection, disease and inflammation. In poultry field, cytokines are routinely measured by qPCR. This method allows to check expression of cytokines on a mRNA
level in cells. To quantify secreted cytokines on a protein level a method like capture ELISA should be used. Unfortunately, only for chicken IFN-y a capture ELISA is commercially
available. Therefore, the aim of this project was to develop and validate capture ELISAs
for chicken IL-2, IL-6, IL-10, IL-12p40 and IFN-y, using commercially available antibodies. We
were able to develop capture ELISAs for the sensitive detection and quantification of all
the mentioned cytokines. The detection range of the assays goes from a minimum detection level of 3.39 – 31.82 pg/ml up to a maximum detection level of 1250 – 5000 pg/ml (depending on the ELISA). The ELISAs perform well for the detection of recombinant cytokines
in dilution buffer as well as in more complex matrixes, like plasma. Plate to plate variations
for the assays are very low, indicating the high reproducibility of the ELISAs. Detection of
native cytokines by these capture ELISAs was tested on chicken plasma and supernatant
from stimulated chicken cells (monocytes, PBMCs and the HD11 macrophage cell line).
We detected IL-6, IL-10 and IL-12p40 from culture supernatant from monocytes and HD11
macrophages and IL-2, IL-6, IL-12p40 and IFN-y from supernatants of stimulated PBMCs.
From plasma of naive chickens, all of the cytokines were detected. In conclusion, we developed robust capture ELISAs for the quantification of native chicken cytokines, based on
reagents that are all commercially available. The lack of tests to quantify chicken cytokine
levels on a protein basis has hampered the development of the field of chicken immunology in the past. The cytokine capture ELISA developed during this project will be valuable
research tools for a better assessment of the immune system of chickens and may stimulate progress in this research field.
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The long road to lameness: considering walking distance as
a challenge in pasture-based dairy production
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One challenge of pasture-based dairy production systems is that grazing cattle must walk
greater distances from the paddock to the parlour to facilitate milking. In Ireland, cows
spend an average of 241 days per year at grass, typically brought to the parlour for milking
twice per day, resulting in a relatively large portion of their daily time budget spent walking.
Longer walking distances, however, may be associated with increased lameness, thus impacting their welfare. To investigate the potential impact of walking distance on lameness
and welfare, the first step is establishing a better picture of the typical distances covered
by grazing dairy cattle in Ireland. During the grazing season (April-September 2019) 100 farms were visited throughout the primary dairy producing counties of Ireland. Farmers were
surveyed regarding their grazing practices and their cows were mobility scored by trained
observers using a 4-point scoring system (0 = good, 1 = imperfect, 2 = impaired, 3 = severely
impaired mobility). Farms had a mean size of 45.2ha (range= 14-101ha), milking an average of 124 cows (range = 38-253) twice daily. According to farmers’ responses, the average
walking distance between the parlour and the furthest grazing paddock had a mean of
989m (range = 400-2000m). Cows could be travelling this path 4 times per day, thus cows
walk on average up to 4.0km/d. On 51% of farms, cows were collected from paddocks
on foot, while 31% of farmers used some type of motorised vehicle. Using vehicles to move
cattle has been associated with increased hoof injuries as hurried animals have difficulty
avoiding hazards on roadway surfaces, however, this was not reflected in the data from
this survey. Mobility scoring indicated that the mean proportion of cows across farms with
score 0 was 36% (range = 9-76%), score 1 was 54% (range = 22-76%), score 2 was 9% (range = 1-27%), and score 3 was 1% (range = 0-5%). A relatively low level of cows scored 2/3,
however, a high proportion of cows scored 1 which may reflect other underlying issues,
such as roadway conditions, another key factor associated with lameness. While this survey
illustrates the potential stress imposed on grazing dairy cattle through long walking distances, further study is required to investigate possible associations with lameness and welfare.
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Effect of dietary non-protein energy source (starch vs. fat)
on total bile acid pool size and composition
of rainbow trout (Oncorhynchus mykiss)
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Aquaculture and Fisheries Group, Wageningen University & Research, The Netherlands
* Corresponding author. E-mail: thomas.staessen@wur.nl

Bile acids play a key role in digestion and absorption of dietary fat. Synthesis of primary bile
acids occurs in the liver, by oxidation of cholesterol and conjugation with either taurine or
glycine. Bile acids are actively secreted into bile and stored in the gallbladder. The majority of bile acids is actively reabsorbed within the ileum, after which it returns to the liver for
reuse. Under homeostatic conditions, the total bile acid pool size and composition is maintained relatively constant, compensating faecal bile acid loss with de novo synthesis. The
process described above is known as enterohepatic circulation of bile acids (EHC). Diet
macronutrient composition can affect both the rate of EHC and bile acid synthesis. The
level of gallbladder contraction (i.e., rate of EHC) in response to a meal has been shown
to affect the bile acid pool size and composition in humans, with a low-fat diet decreasing the rate of contraction and increasing the bile acid pool size. Furthermore, less secondary bile acids are produced in response to decreased EHC. Dietary fat level has also been
shown to influence bile acid synthesis. Feeding a diet high in fat stimulated bile acid synthesis (CYP7A1), while a low-fat diet decreased bile acid synthesis in rats. Data on the effect
of diet macronutrient composition on bile acid pool size and composition of fish are lacking. Therefore, this study investigated in rainbow trout (Oncorhynchus mykiss) if the type of
dietary non-protein energy source (starch vs. fat) influences the size and composition of
the total bile acid pool. Two diets were formulated with similar digestible protein to digestible energy ratio, but differing in inclusion of either maize starch or rapeseed oil as the main
non-protein source. Fish were fed to satiation for 44 days. Feed, feces and fish samples
were analyzed for proximate composition and bile acid content. The fat diet resulted in a
lower total bile acid pool size compared to the Starch diet. Diet (i.e., type of non-protein
energy source) does affect total bile acid pool size of rainbow trout, but does not affect
bile acid pool composition. The daily fecal bile acid losses in rainbow trout are 2.0 ± 0.3 % of
the total body pool and are not affected by dietary non-protein energy source.
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Predicting nutrient excretion of dairy cows on smallholder farms
in Indonesia using readily available farm data
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To improve manure management in Indonesian smallholder dairy farms, information related to nitrogen (N) and phosphorous (P) excretion of dairy cattle is needed. This information
can be used to estimate nutrient losses of different manure treatment options and to quantify differences in nutrient use efficiency among farms and manure management systems.
This study aims to provide models to accurately predict N and P excretion of dairy cows on
smallholder farms in Indonesia based on readily available farm data. The model to predict
excretion of faecal N (QFN) was based on the principles of the Lucas equation, describing
the relation between dry matter intake (DMI) and faecal N excretion. Excretion of urinary
N (QUN) and faecal P (QFP) were calculated based on the guidelines of the National Research Council (NRC, 2001). The research consisted of four steps. First, a farm survey was
conducted among 30 smallholder dairy farms in Lembang to collect input parameters for
the models. Second, the data set was used to calibrate the model to predict QFN of dairy
cows for the specific case of smallholder farms in Indonesia. Third, the model was validated by comparing the predicted quantity of faecal N (QFNPRED) with the actual quantity of
faecal N (QFNACT) based on measurements, and the calibrated model was compared to
the Lucas equation from literature. Fourth, the models were used to predicts N and P excretion of all 144 dairy cows in the dataset. Calibration of the model to predict QFN resulted
in the following equation [0.08 × TNI (g/animal/d) + 0.60 × DMI (100 g/animal/d)]. Comparing QFNPRED with QFNACT showed that the coefficient of determination (R2) was 0.63; the
mean absolute error (MAE) was 15 g/animal/d or 17% deviation of QFNPRED from the QFNACT;
the root mean square error (RMSE) was 20 g/animal/d or 22% deviation of QFNPRED from the
QFNACT. The calibrated model was similar to the Lucas equation as found in literature. Based
on the models, we predicted that the total N excretion of dairy cows on smallholder farms
in Lembang was on average 196 g/animal/d, whereas P excretion was on average 44 g/
animal/d. This study demonstrated that the proposed models can be used successfully to
predict N and P excretion of dairy cattle on smallholder farms in Indonesia using readily
available farm data. Models can be used as a basic tool to improve manure management
in Indonesian smallholder dairy farms.

Lessons from the past, Challenges of the present, Aspirations for the future

83

WAC 2020

Poster Presentation

Spatial model of Bovine tuberculosis in two-host disease d
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Bovine tuberculosis, caused by mycobacterium bovis, is a zoonotic infectious disease
mainly in domestic and wild animals. It is a chronic disease, which can cause chronic inflammation, coughing, weight loss and eventual death. It has a huge negative impact on
the economic and animal welfare. The Republic of Ireland has been working on BTB eradication in cattle since 1954 and has spent an accumulative expenditure of over €5.5 billion. Although there is an ongoing decline, the herd prevalence of bovine tuberculosis has
remained steady of around 5%. The previous control strategy test-and-removal on cattle
was not sufficient to eradicate tuberculosis in the Republic of Ireland because badgers
play a role in the transmission. This cross-species transmission has been proved by field trials
which showed a link between badgers culling and reduction in cattle BTB incidence. Until
very recently, badger vaccination was added to the control policy and is being rolled out
across the country. However, researchers and policymakers are still unsure whether current
control policy (test-and-removal plus badger vaccination) is sufficient to eradicate bovine
tuberculosis in 2030.Therefore, this PhD project aims to understand better the spatial heterogeneity of BTB transmission in the Republic of Ireland by using mathematical and statistical models. In this study, we want to provide a model to generate risk maps and find the
relative contribution of each transmission routes. To achieve the final goal step by step,
we will develop several research objectives to have an advanced understanding of BTB
transmission. Firstly, we will develop a new method to quantify indirect transmission without
observing environmental data and evaluate this method by a simulation study. Then, we
will develop a method to quantify transmission in a two-host system in the spatial context
by combining transmission kernels with next generation matrix method. This method will
be used to analyze field data and eventually generate a reproduction ratio map for the
whole country. Lastly, a dynamical model will be developed to disentangle the relative importance of each transmission mechanism in BTB spread and estimate the cost-effectiveness of interventions on different transmission routes.
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Effect of dietary Ca content and microbial phytase inclusion on
Ca and P excretion and growth performance in growing pigs
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Sixty growing pigs (Hypor Libra*Maxter, body weight 30.4±1.3 kg) were used to test the hypothesis that the negative effect of dietary high Ca content on P absorption was greater in
microbial phytase supplemented diets than in phytase-free diets. Pigs were arranged in a
2×3 factorial block design including 2 levels of phytase (0 vs 500 FTU/kg microbial phytase)
and 3 levels of dietary Ca content (1.8, 5.3 and 8.8 g/kg). The total P content was fixed at
4.7 g/kg for all diets. Treatments were applied to pigs for 21 days including a 4-d balance
trial period (d 14-17) to quantitatively collect the feces and urine. Results indicated that the
incremental dietary Ca content enhanced while phytase inclusion reduced fecal Ca and
P excretion (P<0.001). Compared to the low Ca content, high Ca content increased fecal
P excretion by 0.3 g/kg in phytase-free diets and by 0.7 g/kg in microbial phytase-supplemented diets (Pinteraction<0.001). The negative effect of the high dietary Ca content on P absorption in microbial phytase supplemented diets, therefore, was about 2-2.5 times as great
as in in phytase-free diets. Phytase enhanced the P absorption by 1.5, 1.2 and 1.1 g/kg in
the low, medium and high Ca diets, respectively. Hence the phytase efficacy to improve
P absorption was about 50% greater in the low Ca diet compared to the high Ca diets. As
for growth performance in the entire experimental period (d0-20), the incremental Ca level impaired (P=0.016) while phytase improved (P=0.025) the average daily gain. Microbial
phytase inclusion also reduced the feed:gain ratio at high Ca diets (2.01 vs 1.80) but not at
low Ca diets (1.77 vs 1.74, Pinteraction=0.067). In conclusion, the negative effect of the dietary
high Ca content on total tract P absorption was greater in microbial phytase-supplemented diets than in phytase-free diets; phytase efficacy to improve P absorption was greater
in low Ca diets than in high Ca diets.
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Improving nutrient cycling in Chinese dairy systems
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Milk production in China has greatly increased over the last few years. This has led to intensification and specialization of dairy farms in many regions of China, an increased reliance
on the import of feed, and decoupling of previously linked crop and animal production.
As dairy farmers face difficulties to return the animal manure to fields, and the efficiency of
used manure is low, significant amounts of valuable elements such as nitrogen (N), phosphorus (P), and carbon (C) are lost to the environment. These losses contribute to environmental issues like eutrophication and global warming. To develop a sustainable dairy
system in China, crop and animal production need to be recoupled and nutrients need
to be restored. The aim of this study, therefore, is to improve the circularity of N, P and C
flows in the Chinese dairy sector, and efficiently recouple dairy farming and crop production. To reach that goal a four-step study will be conducted based on a concrete regional case. These four steps include: (i) assess the performance of different dairy farming systems in terms of nutrient cycling and their role to improve nutrient cycling within the region
(ii) quantify nutrient flows of the dairy sector at regional level, evaluate the potential to
improve nutrient cycling through optimizing the use of local resources (e.g. land, manure,
co-products, food waste) (iii) analyse the effect of technological and system changes (redesign) to improve nutrient cycling on milk output, resource use, and nutrient losses in the
region, using scenario analysis (iv) explore economic-environmental trade-offs for restoring
nutrient flows through proposed improvement options, and farmers’ willingness to adopt
those options. Following this framework, the most promising, environmental-friendly and
feasible options that improve nutrient cycling will be identified in the selected region, with
potential for broader application in North China. Results can contribute to a self-sustaining, circular Chinese dairy sector, that needs less import of feed and reduces the impact of
dairy farming on various environmental aspects to a minimum.
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