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Conference Centre De Werelt

A warm welcome to all participants of
the WIAS Annual Conference 2022!
The WIAS Annual conference (WAC), previously called the WIAS Science Day, is an annual
scientific meeting organized by PhD candidates of the Wageningen Institute of Animal
Sciences (WIAS). The conference aims to bring together PhD-candidates, staff, and
researchers from different fields within Animal Sciences to promote and present their
research while encouraging interdisciplinary collaboration across the field of animal
sciences.
The theme of this year's conference is: Collective Action. This is a call for urgent changes
under the climate challenges we currently are facing, as well as a celebration
to highlight the spirit that helps us survive covid times. It is defined as the collaboration
within and across different research groups and universities, facilitating the transition from
plans to actions. It also covers the collective responsibility for each individual member of the
society, taking their roles towards a more sustainable, circular eco-societal system.
Here, we highlight the three subthemes, to help the audience dive deeper into the collective
action:
Together for sustainability: we focus on the role of animals in future food systems,
environment and society, including animal biomass valorization, circular production systems,
human companionship and environmental impacts. We also strive to improve health and
welfare in sustainable animal production systems and for companion animals.

Together for flourishing fauna: we explore the enrichment of species and their genetic
diversity. We emphasize the human-animal relationship and the overall health of animals
and their surroundings.
Together for integration: we highlight the synergy between physiology, biology, immunology,
genetics and other fundamental disciplines. We seek comprehensive and nature-inspired
answers to environmental challenges in all ranges, from microorganisms to animal
populations.
At this conference, we are pleased to welcome two keynote speakers whose works are
closely related to the theme. One is Ernst van der Ende, the new Managing Director of the
Animal Sciences Group (ASG) from 1 January 2022. He has been the managing director of
Plant Sciences Group (PSG) since 2009, and now we welcome him to the animal
science world in 2022! The other speaker is Marion Koopmans, who is researching the
coronavirus, a current link to everyone's life.

We have enjoyed organizing the conference and we are excited to celebrate all the amazing
work being done within WIAS with you today! We hope it is an inspiration for your own work
and actions, and a first step to fruitful future collaborations.

The WIAS Annual Conference Committee
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Foreword by WIAS Science Director
Welcome the 27th WIAS annual conference!
Over the last two years we have witnessed an unprecedented course of events, starting with a virus
outbreak in a far-away city, which caused a tsunami of infections worldwide, and
previously unheard of measures to contain, control, and eradicate the virus. During these two
years, many of you have experienced the effects of the pandemic. Some of our
fellow PhD candidates, living in south-east Asia, Africa and south-America, have lost parents, grandparents, and other relatives, to Covid-19.
We also experienced the severe effects of the lockdowns. Travel was suspended, and field work
was cancelled, and the lack of social interaction started to wear people down: we are a social
species.
However, the lockdown also showed that we could adapt and create new opportunities: the
graduate schools made their courses available online, which helped many students in fulfilling the
requirements for their TSP. And many of you resorted to writing papers. After all, there was
little else you could do :>). I am also happy to say we were able to support many of you that
experienced delays with funding to extend your employment and your project, hopefully enabling
you to make up for lost time.
But perhaps the worst is over. This year, we are starting with a new spirit, looking forward. I am
therefore very happy with this year’s theme, chosen by the organising committee, which is:
COLLECTIVE ACTION, a spirit to survive Covid time and a call for changes under climate challenges.
Collective action is about collaboration within and across different WIAS research groups with the
aim to facilitate the transition from plans to actions. Collective action also refers to the collective
responsibility for each individual member of the WIAS community, taking your roles
towards creating a more sustainable, circular eco-societal system.
I am happy to see so many excellent contributions in the program. This year’s conference will be a
hybrid event, capitalizing on our experience with online meetings over the past two years, taking
the best of both worlds, and connecting all our PhD candidates, on-site and on-line. We have
2 exciting invited speakers: Marion Koopmans, who was at the frontline of the covid pandemic, and
will share with you her experiences and vision, and Ernst van der Ende, the new director of the
Animal Sciences group, who will share with you his vison on animals sciences for the future.
But the core of this conference are the 24 oral presentations from your fellow PhD candidates that
together show the exciting and truly unique reach of our research.
All in all a very promising program covering the full breath of Animal Science at WIAS! 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 science day.
In the spirit of this conference: “stay connected!”
Hans Komen, director WIAS
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Conference Program
WIAS Annual Conference - WAC 2022 "COLLECTIVE ACTION"
11th Feburary 2022
Time

Entrance/Hallway/Other

08.15-08.30

Shuttle Service

08.30-9.10

Registration/Welcome
Coffee

Earth Room

9.15-9.50

WAC 2022 Opening

9.50-10.30

Keynote Speech Ernst van den Ende

10.30-10.50

Transition Between Rooms

11.00-12.00

Presentations

Presentations

Presentations

Presentations

Presentations

Presentations

Lunch

13.30-14.30
14.30-14.50

Coffee Break

14.50-15.00

Transition Between Rooms

15.00-15.40

Keynote Speech Marion Koopmans

15.40-15.50

Poster Pitches
Poster Session and
Networking

16.00-17.30
Award Ceremony &
Closing WAC2022

17.30-18.00
18.00-19.30

Fire 1 Room Fire 2 Room

Coffee Break

10.50-11.00

12.00-13.30

Room 21

Dinner

Travel to De Werelt
There will be a shuttle service available between Wageningen campus and the conference centre.
Morning shuttles will leave from the Zodiac building at 8.15 and 8.30.
Evening shuttles will leave the conference centre at 19.30 and 20.00.
This service is free for all participants.
The conference centre can also be reached by car or by public transport (15-20 minute walk from
Lunteren station).

6

WAC 2022

Keynote Speakers

Dr. Ernst van den Ende
Managing Director of the Animal
Sciences Group (ASG)

Ernst van den Ende has an extensive international
background in agricultural science, particularly in
management of urban green areas, plant diseases,
plant pathogenic fungi and plant and crop
protection. He was the managing director of Plant
Sciences Group (PSG) since 2009 and is a member
of the WUR Executive Council. From January 2022,
he starts the role of the Managing Director of the
Animal Sciences Group (ASG). "The transfer from
PSG to ASG is a unique opportunity to further
contribute to the sustainable future of agro-food
systems worldwide," says Van den Ende. "The
work of the many researchers within ASG is
essential for integrated and long-term vision,
which offers a sustainable perspective for
agriculture and fisheries, nature, economy, and
society. It is inspiring and motivating to be able to
contribute to this challenge with partners inside
and outside WUR."

"We are entering a very new phase of high-impact epidemics…
This is a new normal"
Professor Marion Koopmans focuses on emerging
infectious diseases, noroviruses and veterinary
medicine. In 2018 she was awarded the Netherlands
Organization for Scientific Research (NWO) Stevin
Prize for her work on the transfer of viruses from
animals to humans. She also serves on the scientific
advisory group of the World Health Organization.
From the start of 2020, Koopmans worked to
understand SARS-CoV-2 and the spread of
coronavirus disease. She was also appointed to the
13-member team of the World Health
Organization's investigation into the origins of
COVID-19. Alongside leading the scientific response,
Koopmans was also involved with scientific
communication about the virus, making use of
social media and media interviews to share up-todate research with the public. Koopmans said that
as humans occupied more of planet earth, the
number of dangerous diseases transmitted from
animals to humans would increase.

Prof. dr. Marion Koopmans
Virologist
Head of the Erasmus MC
Department of Viroscience
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Oral Presentations Program
Session 1 – from 11:00 to 12:00
Theme/Room

Together for
sustainability
(Earth room)

Together for
flourishing fauna

Time slot

(Fire 1 room)

Title

Abstract

11:00 – 11:15

Alison
Sinnot

An evaluation of fulltime and part-time
pasture based cow-calf contact systems
compared to no cow-calf contact on calf
health, growth and labour

1

11:15 – 11:30

Miranda
Elling-Staats

Effects of Dietary Protein
level and Digestibility on Ileal digesta flows
and Caecal Fermentation in Broilers

2

11:30 - 11:45

Lisette van
der Zande

Estimation of resilience parameters based
on activity measured with computer vision
following LPS injection

3

11:45 – 12:00

Titis Apdini

Bridging policy and practices in sustainable
dairy farms in the tropics

4

11:00 – 11:15

Xiaofei Yu

QTLs controlling swimming performance
and their effect on growth in Nile tilapia
(Oreochromis niloticus)

5

11:15 – 11:30

Dries Hulst

Buy one, get some free: The indirect effect
of infectious disease interventions

6

11:30 - 11:45

Apriana
Vinasyiam

Dietary supplementation of non-starch
polysaccharides affects growth of Pacific
white shrimp (Litopeneaus vannamei) and
microbial compositions in biofloc system

7

11:45 – 12:00

Aixin Ni

Heterosis of egg weight and egg
production

8

11:00 – 11:15

Junnan Ma

Effects of extended voluntary waiting
period from calving until first insemination
on udder health in dairy cows

9

11:15 – 11:30

Corentin
Lannuzel

Dietary particle size and gelling affect
digesta transit behaviour through the
stomach of pigs

10

11:30 - 11:45

Mariken de
Wit

A spatial model to simulate mosquito-borne
disease transmission in the Netherlands

11

11:45 – 12:00

Dengke Hua

Alterations in rumen bacteria community
and metabolome characteristics of dairy
cows in response to different dietary
energy source

12

(Room 21)

Together for
integration

Presenter
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Oral Presentations Program
Session 2 – from 13:30 to 14:30
Theme

Together for
sustainability

Time slot

Presenter
Peter
Horstmann

Faecal characteristics and waste
production of yellowtail kingfish (Seriola
lalandi) fed with pelleted and natural feed

13

13:45 – 14:00

Hao Ye

Sow body condition losses during lactation
and relation with litter gain

14

14:00 - 14:15

Anna Gamza

Environmental survival of infectious forms
of Campylobacter: insights from
mathematical modelling and experiments
in broilers

15

14:15 – 14:30

Yue Wang

Food-feed competition and feed selfsufficiency of Chinese dairy farming

16

13:30 – 13:45

Benan Gulzari

Prediction of production traits by using
body features of gilthead seabream
(Sparus aurata) obtained from digital
images

17

13:45 – 14:00

Hugo Loning

The social context of zebra finch song in
the wild

18

14:00 - 14:15

Yun Yu

A recurrent somatic missense mutation in
GNAS gene identified in familial thyroid
follicular cell carcinomas in German
longhaired pointer dogs

19

14:15 – 14:30

Renzo Bonifazi

International genomic evaluations for beef
cattle

20

13:30 – 13:45

Renate Hakze

Development of an ex-vivo infectivity
assay for hepatitis E virus

21

13:45 – 14:00

Eline Burgers

Effect of voluntary waiting period on
metabolism of dairy cows in different
stages of lactation

22

14:00 - 14:15

Pauline
Jehannet

Improving the vitality of European eel
larvae

23

14:15 – 14:30

You Chang

How human interactions drive SARS-CoV-2
transmission in indoor spaces-Insights
from incorporating pedestrian behavior in
epidemiological simulation models

24

(Room 21)

Together for
integration

Abstract

13:30 – 13:45

(Earth room)

Together for
flourishing
fauna

Title

(Fire 1 room)
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Poster Overview
Presenter

Title

Poster #

Xiaodan Wang

Triglyceride and fatty acid composition of
ruminants milk, human milk, and infant formulae

1

Anne Hoogstra

Characterizing Circular Agriculture Initiatives in
the North of the Netherlands through a Small Wins Perspective

2

Annemiek Blasweiler

Symmetry of homolog gene expression in the Interferon
stimulated pathways of the tetraploid common carp

3

Eleanor Greenway

Population dynamics of elasmobranchs in the North Sea

4

Gabriel Menegazzi

Effect of feeding strategies and exposition to weather
conditions on milk production and efficiency
of feed conversion into milk solids

5

Lara van Veen

Perception of laying hen farmers, poultry veterinarians and
poultry experts on sensor-based continuous monitoring of
health and welfare of laying hens

6

Annemarieke de Bruin

Towards just circular food systems: bringing justice principles to
the table

7

Lennard van den Tweel

Non-invasive In-Ovo Sexing of Chicken Eggs using Raman
Spectroscopy and Hyperspectral Imaging

8

Lianne Alderkamp

Modelling the residual N effect in ley- forage maize systems in
APSIM

9

Nokuthula Mhlongo

Deviation in mobility patterns as an early indicator of lameness
in dairy cows using sensor technology

10

Qi Yu

Follicular heterogeneity of sows at weaning in relation to
within-litter variation in piglet birth weight

11

Sebastian Dorado-Montenegro

Use of diets’ rheological parameters to predict digesta retention
time throughout the gastrointestinal tract of growing pigs

12

Shujuan Xing

Impact of physical quality of extruded feed on the kinetics of
digestion and feed intake of Spotted seabass
(Lateolabrax maculatus)

13
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Poster Overview
Presenter

Title

Poster #

Tianyue Tang

Effects of grouping at a later age and split-weaning on the
performance and nutrients intake of low birthweight piglets
during a 7-week lactation in a multi-suckling system

14

Vincent Oostvogels

What to conserve and how? Exploring how dairy farmers in
contrasting socio-ecological contexts frame biodiversity

15

Yuuko Xue

Tricks or traits: which gives better prediction on fat percentage
of gilthead seabream (Sparus aurata), increased model
complexity of better morphological predictors?

16

Donagh Hennessy

Evaluating and avoiding feed-food competition in Ireland’s
livestock sectors

17

Elisavet Syropoulou

Exploring the internal carbon potential for nutrient removal in
recirculating aquaculture systems

18

Priadi Setyawan

Salinity tolerant tilapia preference based on small-scale
brackish water farmers in Java, Indonesia

19

Rui Shi

Predicting nitrogen use efficiency of individual dairy cows by
mid-infrared spectra

20

Anouk van Breukelen

Combining measurements of enteric CH4 emissions from two
non-invasive sensors for genetic evaluations

21
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Under the heading ‘Science connects us all’ the
WIAS magazine aims to strengthen the community of
WIAS PhDs & Post-Docs. It offers a way to connect by
showcasing some of the excellent research done under
the WIAS umbrella and includes some lighter reading.

READ THE PUBLISHED ARTICLES HERE:
https://cutt.ly/WIASmagazine

WIAS magazine is published quarterly! You can write
about your research or share something about your
lifestyle. The online WIAS magazine supports written
articles, as well as video material!
Submission categories:
▪ Research overview
▪ Research highlight
▪ Research light
▪ Student lifestyle

Submit
your
article
More information on our website
https://cutt.ly/WIASmagazine
Submit to wias.magazine@wur.nl

Oral Presentation
Abstracts
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1. An evaluation of fulltime and part-time pasture-based cow-calf
contact systems compared to no cow-calf contact on calf
health, growth and labour
Alison Sinnott12*, Eddie Bokkers1, Emer Kennedy2
1

Animal Production Systems Group, Wageningen University & Research, The Netherlands
Animal and Grassland Research and Innovation Centre, Moorepark, Fermoy, Cork, Ireland
* Corresponding author. E-mail: alison.sinnott@teagasc.ie
2 Teagasc,

Calf rearing systems inhibiting cow-calf contact have been questioned lately. This study
compared calves with no contact housed indoors (NC-I), part-time contact housed indoors
(PT-I)
and
full-time
contact
outdoors
on
pasture
(FT-O)
and
investigated
calf
health
and
growth,
and
labour
requirements. Cows (N=55) were balanced pre-calving by parity, previous milk
production and predicted calving date. NC-I calves were offered a milk replacer allowance
of 6-9.5L/day via an automatic feeder. Contact pairs remained undisturbed in individual
calving pens for 48h. PT-I calves had restricted access to cows indoors overnight from
15:00-8:00. PT-I cows were milked once-per-day (8:00) and grazed outdoors postmilking until returning to the calves at 15:00. FT-O calves were turned outdoors from
2.7±3.29 days old, only separated from cows for milking twice daily. All calves had adlibitum access to water, concentrates and forage (hay, silage or grass). Calf average birth
date was February 12 ± 16.6 days with gradual weaning occurring at 8 weeks old. Labour
and health evaluations were completed twice-weekly (until week 9 and
11) alongside weekly weighing (fortnightly from 11-17 weeks). Calves had an average birth
weight of 34.2±5.75kg. Calves were scored as healthy most often, however contact
system calves were more likely to have poor faecal hygiene. Morbidity (calf requiring
treatment for illness from 0-11 weeks) was 42% for FT-O, 17% for PT-I and 6% for NC-I
calves. Illness associated complications meant 26.3% of calves in the FT-O system were
removed from treatment. All calves in NC-I and PT-I systems reached weaning. From
weeks
3-11,
contact
system
calves
were
heavier
than
NCI calves (P<0.001; 90.45±2.33kg vs 81.2±2.33kg at 11 weeks). However, from week 1317, no differences in weight existed between the NC-I and PT-I calves (107.4±2.55kg at 17
weeks);
FT-O
calves
remained
heavier
than
their
NCI counterparts (P=0.025; 113.5±2.55kg at 17 weeks). Contact systems required less labour
at calving (00:01:39±00:00:35), with NC-I requiring the most (00:15:56±00:00:35). Total
labour for FT-O was greater (P<0.001; 00:01:22±00:00:05 per calf/day) than the NCI and PT-I systems, which were similar (00:00:44±00:00:05 per calf/day). Despite
labour efficiencies, PT-I calf growth post-weaning indicates additional stress at weaning
due to de-bonding and dietary changes. Additionally, the level of morbidity and mortality in
the FT-O system highlights the need to adapt pasture-based contact systems to better suit
calf needs.

Back to the program
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2. Effects of Dietary Protein level and Digestibility on Ileal digesta
flows and Caecal Fermentation in Broilers
Miranda L. Elling-Staats1*, Myrthe S. Gilbert 1, René P. Kwakkel1
1 Animal

Nutrition Group, Wageningen University & Research, The Netherlands
* Corresponding author. E-mail: name.surname@wur.nl

Highly digestible proteins are expected to become less available for poultry diets in the
future, likely resulting in diets containing higher concentrations of undigestible
protein. These undigestible proteins flow into the caeca, resulting in protein fermentation
(PF). Caecal PF is hypothesized to negatively affect gut health of broilers, due to the
metabolites produced. In this study, the effects of both protein level and
digestibility were studied. Experimental diets contained either 19% or 23% crude protein
and one of three digestibility levels; low (rapeseed meal, RSM), high (rapeseed protein
isolate CanolaPROTM, PI) or middle (a 50:50 mixture of RSM and PI). By reducing the
protein level of RSM and by replacing RSM for PI, the fibre level of the diet was
reduced. Therefore, 3 additional diets were formulated where ground sunflower seed hulls
(SFH) were included in the low protein, PI and mixture diets to equalize fibre level over the
diets. This resulted in a total of 8 diets, allowing the evaluation of the effect of protein
level, protein digestibility and SFH addition. Broilers fed the high protein diets had
an improved feed conversion ratio (1.39 vs. 1.46, P=0.001), but a lower feed intake (109 vs.
120 g/d, P<0.001). Partly replacing RSM protein with PI improved ileal protein digestibility
(78.7 vs. 73.3 %, P=0.006), but no further improvement was found when PI fully replaced
RSM protein. This indicates that other diet constituents impact the protein digestibility of
RSM and PI. The digesta flow of soluble nitrogen in the distal ileum was determined as an
indicator of protein availability for caecal PF. This digesta flow was, however, unaffected by
protein level and digestibility, due to the reduced feed intake. Consequently, little effect of
protein level or digestibility was found on PF metabolites in the caeca, except
that histamine (5.8 vs. 0.8 nmol/g, P=0.008) and tyramine concentrations (19.3 vs. 7.2
nmol/g, P=0.038) increased with high protein in RSM diets. SFH addition increased
ileal protein digestibility in the RSM diet (77.1 vs. 72.8, P=0.015) and in the PI diet (77.7 vs.
73.5, P=0.019), but not in the mixture diet. Furthermore, the effect of SFH addition on
caecal metabolite concentrations differed between RSM, mixture or PI diets, indicating that
the fibre from RSM shows a different fermentation pattern than SFH.

Back to the program
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3. Estimation of resilience parameters based on activity measured
with computer vision following LPS injection
Lisette. E. van der Zande1*, Oleksiy Guzhva2, Séverine Parois1,3, Ingrid A. van de Leemput4, Egbert H.
van Nes4, J. Elizabeth Bolhuis1, T. Bas Rodenburg1,5
1

Adaptation Physiology Group, Wageningen University & Research, Wageningen, The Netherlands
Swedish University of Agricultural Sciences, Department of Biosystems and Technology, Box 103,
23053 Alnarp, Sweden
3 Epidemiology Health and Welfare Research Unit, Ploufragan-Plouzané-Niort Laboratory, French Agency
for Food, Environmental and Occupational Health and Safety (ANSES), Ploufragan, France
4 Department of Environmental Sciences, Wageningen University, Post Office Box 47, NL-6700 AA
Wageningen, Netherlands.
5 Animals in Science and Society, Faculty of Veterinary Medicine, Utrecht University, Utrecht, The
Netherlands
* Corresponding author. E-mail: lisette.vanderzande@wur.nl
2

Resilience could be referred to as an animal’s ability to successfully adapt to a
challenge, characterized by a relatively quick return to the pre-challenge state,
including normal activity levels and behaviours. Pigs have distinct diurnal activity
patterns. The level of activity patterns could be influenced by housing conditions and
deviations from these patterns could be utilised to quantify resilience, and However, human
observations of these patterns are labour intensive and not feasible in practise. In this study
we show the use of a computer vision tracking algorithm to quantify resilience based on
activity patterns in response to a lipopolysaccharide (LPS) sickness challenge. 144 pigs were
housed in either barren or enriched pens. Four out of six pigs per pen were injected with
LPS, the remaining two received a saline injection and served as controls. Results showed
enriched housed pigs were more active than barren housed pigs pre-injection of
LPS. LPS injected animals showed a dip in activity followed by a recovery period, as
expected. This was not observed in the saline-control animals. Individual variation in
recovery patterns may provide important information regarding resilience of individual
pigs. Although no effects of housing were identified regarding resilience, these results
demonstrate the usefulness of a computer vision tracking algorithm to measure resilience
using proposed resilience parameters, and contributes to future on-farm applications.

Back to the program
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4. Bridging policy and practices in sustainable dairy farms in the
tropics
Titis Apdini1*, Corina E. van Middelaar1, Simon J. Oosting1
1

Animal Production Systems Group, Wageningen University & Research, The Netherlands
* Corresponding author. E-mail: titis.apdini@wur.nl

Sustainable intensification of dairy farming implies to produce milk with less
resources to reduce environmental impacts such as greenhouse gas (GHG)
emissions. Many countries include sustainable intensification within the policy of dairy
development, especially in the tropics where milk demand is predicted to rise. Little is
known about the impact of such policies on farming practices. This study
aimed to understand the implications of policies for sustainable intensification on dairy
farming practices and GHG emissions using scenario analysis. We selected Costa Rica and
Indonesia as case studies because both countries have formulated policy
goals for sustainable dairy development but have contrasting farming
systems. Information about current farming practices (i.e. the baseline) were collected
on 45 dairy farms in Costa Rica and 32 smallholder dairy farms in Indonesia. Policy
goals and environmental issues related to dairy production in each
country were analysed to develop scenarios. The scenarios for Costa Rica encompassed the
inclusion of a silvopastoral system and a reduction in the amount of purchased
feeds, for two levels: 50% and 80% lower than the baseline. The scenarios for
Indonesia encompassed a restriction on manure production to ensure all manure to
be applied on farmland to grow forage, and a restriction on the amount of purchased
feeds, with two levels: at maximum 100% and 50% of the baseline. Simple linear
programming was used to maximise milk output per farm in each scenario, given the
constraints on manure production and feed availability. We estimated GHG emissions and
carbon (C) sequestration at farm and chain level. Compared to the baseline, the
scenarios for Costa Rica reduced herd size, resulting in a 22-49% decrease of milk output,
and a 25-55% decrease in GHG emissions per farm. The inclusion of a silvopastoral system
increased on-farm C sequestration by 27-32% compared to the baseline. In case of
Indonesia, the scenarios resulted in an increase in herd size, an 240-360% increase in milk
output, and an 210-330% increase in GHG emissions per farm compared to the
baseline. Estimates of C sequestration in Indonesia showed that establishment of dairy
farms in primary forest as well as in plantation will contribute to a huge additional loss of
carbon. Our study shows the complexity of formulating concrete dairy farming practices to
achieve multiple policy goals.

Back to the program
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5. QTLs controlling swimming performance and their effect on
growth in Nile tilapia (Oreochromis niloticus)
Xiaofei Yu1*, Samuel Bekele Mengistu1, 2, Han A. Mulder1, Arjan P. Palstra1, John A. H. Benzie3, 4,
Trong Quoc Trinh3, Martien A.M. Groenen1, Hans Komen1, Hendrik-Jan Megens1
1. Animal Breeding and Genomics, Wageningen University & Research, the Netherlands.
2. School of Animal and Range Sciences, College of Agriculture, P. O. Box 5, Hawassa University,
Hawassa Ethiopia.
3. WorldFish Centre, Jalan Batu Maung, Bayan Lepas, Penang, Malaysia
4. School of Biological Earth and Environmental Sciences, University College Cork, Cork, Ireland
*Corresponding author: Xiaofei Yu and Hendrik-Jan Megens. Email: xiaofei.yu@wur.nl and hendrikjan.mengens@wur.nl.

Nile tilapia is widely used in aquaculture in over 120 countries, predominantly in ponds. A
yield gap is often observed, resulting from a deficiency of dissolved oxygen in non-aerated
ponds (hypoxic environment). Critical swimming speed (Ucrit) is an important measurement
of swimming performance and a good indicator for cardio-respiratory health. It offers a
new opportunity to select fish with better fitness. However, the genomic architecture of
swimming performance at whole genome level is not clear in Nile tilapia. For this study,
swimming performance was measured in 1388 fish from GIFT strain in their early life,
which were subsequently grown under a hypoxic environment until harvest. Our results
showed that the heritability for Ucrit was 0.31 ± 0.04. Genetic correlations between Ucrit and
harvest weight (-0.13 ± 0.13) and between Ucrit and Daily Growth Coefficient (DGC) (-0.26 ±
0.13) were slightly negative. Nine SNPs were found to be suggestively associated with Ucrit,
of which five are located in a region between 12.18 to 19.89 Mb on LG14, while two SNPs
are located between 18.85 Mb to 18.94 Mb on LG13. The remaining two SNPs are located
on LG19 and LG12, respectively. Candidate genes in high linkage disequilibrium (LD) with
these SNPs were identified, including hip1, hectd1, elna, smyd1b, rrp12 and pprc1. This
suggests possible involvement of neuronal growth, muscle activity, cardiovascular
development and angiogenesis, and oxygen/hypoxia regulation. Three of these 9 SNPs
were significantly associated with both harvest weight and DGC, and SNP genotypes that
associated with lowest mean Ucrit were associated with highest mean harvest weight and
DGC. We found a clear pleiotropic effect of some SNPs that affect both growth and
swimming performance in a hypoxic environment, while other SNPs had only effect on
swimming performance, but not on growth. Swimming performance is a complex trait,
potentially affected by the central nervous system, neuron development, oxygen
adaptation and hypoxia regulation. Although fast swimming fish are assumed to have less
optimized growth, such as lower DGC and harvest weight, candidate genetic markers
identified in this study provide an opportunity to select fish with good cardio-respiratory
health and growth.
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6. Buy one, get some free: The indirect effect of infectious
disease interventions
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Genetic selection of livestock for lower prevalence of infectious diseases has long been
considered an important addition to other interventions, such as vaccination. But
its potential is often seen as limited because of the low heritability of disease traits. The
methods used to estimate this heritability, however, totally ignore the population
(transmission) dynamics of infectious diseases. Instead, they treat an infectious disease
as a trait that arises entirely from the individual itself. Here we show that the dynamics of
transmission have a considerable effect on the results of genetic selection, using
simulations of an SIS-model with heterogeneity in individual susceptibility. Even though
individuals differed only in susceptibility, feedback effects in the transmission process
rapidly led to a certain degree of herd immunity, even leading to eradication in some
scenarios. This feedback occurs because individuals that have a low susceptibility are not
only less likely to get infected themselves, but also contribute to a lower number of
infectious individuals in the population as they are less often infected themselves. This
leads to so-called indirect genetic effects, the effects of the genes of an individual
on the infection status of its herd mates. Our theoretical work shows that these indirect
effects result in a total effect that is a factor of the inverse of the prevalence larger than the
direct genetic effect. For example, for a prevalence of 25%, the total effect is four times
greater than the direct effect. The total effect thus increases strongly with decreasing
prevalence. This implies that genetic selection will become more and more
effective as prevalence goes down. Our results, however, are not only applicable to genetic
selection, but in general to interventions targeted at infectious diseases, both in
animals and humans. Since many diseases have a prevalence below 0.5, this implies that
the indirect effect of an intervention is at least as large as the direct
effect. Then vaccination of an individual not only protects the individual itself, but also at
least one other individual.
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7. Dietary supplementation of non-starch polysaccharides affects
growth of Pacific white shrimp (Litopeneaus vannamei) and
microbial compositions in biofloc system
Apriana Vinasyiam12*, Kazi A. Kabir3, Julie Ekasari2, Fotini Kokou1, Johan W. Schrama1, Johan A. J.
Verreth1, and Marc C. J. Verdegem1
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2Department

The experiment compared two diets differing in the NSP level: high (NSP) and low
(CON) on Litopeneaues vannamei reared in biofloc sytem (BFT). NSP diet was formulated
by 40% dilution of CON diet using wheatbran. Shrimp was fed isoproteinic for 42 days. To
measure the contribution of natural biota on shrimp growth shrimp were also grown in a
RAS system (RAS) as control. The NSP diet increased the carbon to nitrogen (CN) ratio of
the shrimp feces from 11.8 in CON treatment to 20.5. The NSP diet had a lower apparent
digestibility coefficient (ADC) of dry matter, protein, energy, carbohydrate, and minerals
(P<0.05). The experimental diet did not show any effect on the shrimp production (P>0.05),
but shrimp weight harvested from BFT was higher than from the RAS system (P<0.05). The
percentage of biofloc contribution on DM, N, and energy was statistically similar between
the diets (P<0.05), ranging 42.6-43.5% for CON and 31.1-32.0% for NSP diet. No significant
effect was found on the biofloc formation and nutritional quality (P<0.05). The
accumulation of NOx (NO2 + NO3) and total organic N were higher in CON diet than in NSP
diet (P<0.05), meanwhile the NH4 concentration was similar (P>0.05). The alpha-diversity
of the prokaryotic microbial communities in the BFT samples, did not revealed significant
changes between the diet treatments, but time showed a decrease in richness and
increase in diversity. On the contrary, for eukaryotic and fungal communities, both richness
and diversity decreased over time, while no significant effect of the diet was found. In the
prokaryotic communities, the most abundant microbial phyla was Chloroflexi, followed
by Proteobacteria, Planctomycetote, Bacteroidota and Cyanobacteria. With regard
to genera, a large portion of the microbial communities was not assigned to a genus (60%),
while the most abundant genus was Candidatus Nitrosopumilus, followed
by
Maricauda,
Calorithrix
and
Pleurocapsa.
In
the
eukaryotic
communities, Chlorophyta phylum occupied more than 75% of the relative abundance,
followed by Nematoda and Rotifera. Among the Chlorophyta phylum, Nannochloropsis was
the most abundant genera. In the fungal communities, two main groups were
detected: Ascomycota and Basidiomycota, while a high percentage was not assigned to any
group (25-50%). At the genus level, Penicilium, Trichosporon and Engydontium were
amongst the most abundant, although the abundance was changing over time.
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8. Heterosis of egg weight and egg production
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Heterosis is the phenomenon that performance in hybrid organisms is superior to the
average performance of their parents. Utilization of heterosis in commercial breeding
schemes relies on identifying the best crossbred from extensive cross-examination. Our
objective was to quantify egg weight and egg production in reciprocal crosses of two
extreme chicken lines. In this study, 4 different groups were created. 1) 30 BeijingYou (Y) roosters were mated with 150 Y hens to generate YY offspring, 2) same roosters
were
mated
with
150
White
Leghorn
(W)
hens
to
generate
YW offspring, 3) 30 W roosters were mated with 150 W hens to generate WW offspring
and 4) same roosters were mated with 150 Y hens to generate WY offspring. Egg weight
at first egg and every four week from 28wk to 68wk, age at first egg and egg number until
43wk were measured, and heterosis was estimated. The mean and standard deviation of
egg weight increased with aging. The standard deviation for age at first egg varies
considerably within cross lines, being lower for YW than for WY. And for egg number until
43wk, standard deviation were similar for cross lines. Estimated heritabilities for egg
weight between 28wk to 68wk were high (0.56-0.85), with the highest value at
48wk. Genetic correlations between egg weight at different ages were high (0.64-1.00),
especially for the neighbouring time points. Age at first egg was positively related with egg
number until 43wk. Both these egg production traits showed moderate heritability. Both
YW and WY showed significant and favourable heterosis (1.07%-6.65%) for egg weight
throughout the laying period. The heterosis for egg weight increased during the laying
period, and was higher for YW than for WY. Age at first egg and egg number until 43wk
showed favourable heterosis, and the heterosis for egg number was higher for WY
than for YW. Favourable and high heterosis was observed for egg weight and egg
production traits in a cross between Beijing-You and White Leghorn. Moreover, for egg
weight, it tended to be higher if Beijing-You was the sire line and White
Leghorn was the dam line which was in contrast to egg production traits.
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9. Effects of extended voluntary waiting period from calving
until first insemination on udder health in dairy cows
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Traditionally, cows are managed for a 1-year calving interval. This yearly calving
moment is associated with challenging transitions related with the process of drying
off, calving and start of a new lactation together with a negative energy balance
(NEB) and high disease incidence in early lactation. One possible solution to reduce
health disorders in peripartum dairy cows is to reduce the frequency of calving and
associated critical transitions by extending the voluntary waiting period until first
insemination (VWP). The aim of this study was to evaluate the effect of
extended VWP on SCC, SCC elevations and clinical mastitis incidence during the
complete lactation and the first 6 weeks of the next lactation. Holstein-Friesian dairy
cows (N=154) were blocked for parity, expected milk yield, calving season and
breeding value for persistency and were randomly distributed across 3 VWP (50, 125
or 200 days: VWP-50, VWP-125, VWP-200). Cows were monitored from calving until
6 weeks in the next lactation, or until culling. An elevation of SCC in milk was defined
as SCC in milk ≥200,000 cells/mL after two previous weeks with SCC <200,000
cells/mL. Over the complete lactation, extending the VWP did not affect SCC
elevations and occurrence of clinical mastitis per lactation or per cow per year. The
effect of VWP on average SCC in the complete lactation depended on parity.
Multiparous cows in VWP-125 had a higher SCC over the whole lactation compared
with multiparous cows in VWP-50, no effect of VWP was found in primiparous cows.
Dry-off antibiotic usage per year was lower in VWP-200 compared with VWP-50 for
multiparous cows. In the first 6 weeks of the next lactation, cows in VWP-200 had a
higher SCC compared with cows in VWP-50. In conclusion, although extending the
VWP resulted in prolonged lactations, no effects were found on number of elevations
in SCC, incidence of mastitis and average SSC in primiparous cows over the whole
lactation. In multiparous cows, SCC during the complete lactation was higher for
cows with VWP-125, but not for cows with VWP-200. Extending the VWP may
therefore be used to reduce the frequency of transition periods and the associated
use of dry-cow antibiotics, with limited impact on udder health, and a similar
occurrence of SCC elevations and clinical mastitis per year.
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10. Dietary particle size and gelling affect digesta transit
behaviour through the stomach of pigs
Lannuzel Corentina, Veersma Romy J.b, Kabel Mirjam A.b, Gerrits Walter J.J.a, de Vries Sonjaa
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Physicochemical properties of feed ingredients influence digesta transit behaviour and
thereby nutrient digestion but are not included in current feed evaluation systems. We
investigated the effects of particle size and gelling properties of fibre-rich ingredients on
digesta transit behaviour in the proximal and distal stomach of pigs. We hypothesized that
particle size reduction and increased gelation would reduce gastric segregation of liquids,
solids, and fibres. Twenty-four boars (52 kg body weight at start) were allocated to one of
four diets; two contained wheat straw (150 g/kg), either coarsely chopped (20 mm; coarse)
or ground through a hammer mill passing a 1-mm sieve (fine); two contained wheat bran
(270 g/kg) with or without pectin addition (100 g/kg). Upon sacrifice and in steady state,
mean retention time (MRT) was quantified using Co-EDTA as tracer for liquids, TiO2 for
solids, and Cr-mordanted wheat straw or -bran for fibres. A general linear mixed model,
with dietary treatment as fixed effect, was used. Compared with coarse straw, fine straw
reduced digesta fresh weight (-371 g, P<0.05), MRT of liquids, solids and fibres (-35, -153
and -263 min, P<0.05), and reduced digesta pH in the proximal stomach by 0.8 units
(P<0.10). In the distal stomach, fine straw reduced digesta fresh weight (-243 g, P<0.05),
MRT of liquids and solids (-13 and -64 min, P<0.10), and MRT of fibres (-280 min, P<0.05).
Pectin addition to the wheat bran diet reduced MRT of solids and fibres (-137 and -216
min, P<0.05) in the proximal stomach. In the distal stomach, pectin addition reduced MRT
of fibres (-200 min, P<0.05), however, MRT of liquids was increased (+13 min, P<0.05). In
conclusion, particle size reduction and increased gelation strongly influenced gastric mixing
and sieving, reducing separation of liquids, solids and fibres in the proximal and distal
stomach of pigs.
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11. A spatial model to simulate mosquito-borne disease
transmission in the Netherlands
Mariken de Wit1*, Michel Counotte2, Mart C.M. de Jong1, Quirine ten Bosch1
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Mosquito-borne diseases are prevalent across the world, with tropical regions
experiencing the highest burden for human health. The Netherlands has recently seen the
emergence of Usutu virus in 2016 and the first human West Nile virus cases in
2020. These two viruses are transmitted between birds and mosquitoes,
and can occasionally infect humans and other mammals which could lead to severe disease
in a small proportion of cases. Despite vector-borne diseases not forming a major threat
for public health in the Netherlands at the moment, this situation is likely to change in the
future under the influence of ecological changes, urbanisation, international travel, and
changes in water management. It is this combination of factors that together determine
the emergence and spread of these pathogens, making it difficult to assess the risks posed
by new pathogens and the best strategies for preparedness and response. To overcome
this challenge, we developed a spatial metapopulation model that stochastically simulates
mosquito-borne disease transmission in the Netherlands, by building on
the
SimInf
framework.
This
model
can
combine
information
on host abundance, mosquito abundance, animal dispersal, animal migration, birth rates,
death rates, and virus transmission. It can be extended to include multiple host and vector
species, and/or age groups. We also aim to add temperature effects into the model, by
making parameters (e.g. virus replication in mosquitos) dependent on
temperature. This model can be applied to different mosquito-borne pathogens and
settings, by adapting the relevant input data and/or parameters. We will apply it to Usutu
virus
in
the
first
instance
by
incorporating
data
on
blackbirds
and Culex pipiens mosquitoes and fitting it to surveillance data from 20162020. Surveillance data consists of PCR and serology testing in live wild birds, counts of
dead birds and PCR results in a subset of those, all with a recorded date and
location. These various data sources are integrated and used for model fitting using
approximate Bayesian computation. This will result in a reconstruction of Usutu
virus spread over the past few years. Subsequently, we will use the model to study the
potential
emergence
and
spread
of
other
mosquitoborne pathogens, compare surveillance and control strategies by simulating their
implementation, and study the effect of possible change scenarios while explicitly taking
uncertainty into account.
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12. Alterations in rumen bacteria community and metabolome
characteristics of dairy cows in response to different dietary
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The current study was conducted to investigate the effects of one lipogenic and two
glucogenic diets differing in processing conditions on the rumen metabolism in terms of
ruminal microbial communities and their metabolic functioning.
Six rumen cannulated Holstein Frisian dairy cows were randomly allocated into two 3 ×
3 latin squares. Three periods with 21 days per period were included. The three diets which
were chemically similar and isoenergetic included a lipogenic diet (L) with sugar beet pulp
and alfalfa silage as main energy sources and two glucogenic diets with corn
silage and corn (C) or steam-flaked corn (S) as energy sources. The ruminal bacterial
community was determined through 16S rRNA sequencing and the rumen metabolomics
information was conducted by liquid chromatography-tandem mass spectrometry.
Compared to the diet C and S, the diet L resulted in significantly lower ruminal
concentrations of lactic acid and ammonia-nitrogen (NH3-N), higher proportions of
propionate, isobutyrate, isovalerate, and higher proportions of acetate and butyrate. As for
the bacterial community at the genus level, the diet L had significantly higher relative
abundances
of
Prevotella_1,
Prevotellaceae_Ga6A1_group,
Ruminococcus_1,
Eubacterium_coprostanoligenes_group,
Ruminiclostridium_6,
Ruminococcaceae_UCG-013, and Tyzzerella_3, but lower relative abundances
of
Ruminococcus_2,
CAG-352,
Ruminococcaceae_UCG005, Papillibacter, Lachnobacterium, and Selenomonas, and tended to lower relative
abundances of Prevotella_7 and Prevotellaceae_YAB2003_group, compared to the diet C
and S. A total of 188 influenced metabolites were obtained based on VIP > 1 and P < 0.05,
among which 10 out of 11 metabolites in the subclass of amino acids, peptides, and
analogues and 2 out of 16 metabolites in the subclass of triterpenoids were significantly
higher in the diet C and S than that in diet L.
The present study showed the two glucogenic diets lead to higher ruminal production
of lactic acid and propionate and improve the protein digestion thereby resulting in an
increased availability of amino acids and NH3-N compared to the lipogenic diet. The typical
amylolytic or cellulolytic bacteria were not observed highly abundant in the diets higher in
starch or NDF, respectively. This suggests the presence of new starch-fermenting and
cellulose-fermenting ruminal bacteria that need to be confirmed and classified, which also
leads to new perspectives for the exploration of alternative species of the ruminal
amylolytic and cellulolytic bacteria.
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13. Faecal characteristics and waste production of yellowtail
kingfish (Seriola lalandi) fed with pelleted and natural feed
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Yellowtail kingfish (Seriola lalandi) is a quite recent cultured fish species in recirculating
aquaculture systems and is gaining attention due to its high growth rates. One of the
challenges of farming yellowtail kingfish in closed systems is their poor faecal quality, also
referred to as ‘diarrhoea-like’ faeces due to their instable consistency and fine
faecal particles. This poor quality makes it difficult to remove the solid faecal matter from
the water, resulting in high concentrations of total suspended solids in the RAS and effluent
water. Whether diarrhoea-like faeces occur naturally, or this is dietrelated, remains unclear. Therefore, this study investigated the effect of feed type (pelleted
vs. natural feed) on the faecal characteristics and waste production of yellowtail kingfish.
The research question was investigated by three dietary treatments over a 35-day
experimental period: a pelleted diet based on marine ingredients (known composition)
which served as positive control (Marine), a commercial pelleted kingfish feed
(Commercial; unknown composition) and a mixed diet composed by 50% frozen fish and
50% commercial pelleted feed (Natural). These treatments were selected to determine
faecal characteristics and digestibility under both commercial farming conditions and in
nature. In particular, the Natural treatment was intended to clarify whether diarrhoea-like
faeces occur naturally in yellowtail kingfish. Each dietary treatment was tested in four
tanks, which were stocked with 27 yellowtail kingfish (39 g). Fish were fed ad libitum. This
study showed that the inclusion of natural ingredients increased the nutrient digestibility (p
< 0.001). Furthermore, it was revealed that the natural faeces characteristics of yellowtail
kingfish are not of poor (diarrhea-like) quality, as the formation of faecal pellets was
visually observed. The faecal characteristics of the Marine and Commercial dietary
treatment were described as diarrhoea-like. As a result, the Natural treatment had the
highest faeces recovery among treatments (p < 0.001). Ultimately, both the increased
digestibility and faeces recovery resulted in the lowest amount of non-recovered faeces per
feed intake (p < 0.001) for the Natural treatment (65.9 g/kg FI) compared to the Marine
(103.4 g/kg FI) and Commercial treatment (115.0 g/kg FI). In conclusion, the current
study showed that diarrhea-like faeces are not naturally occurring in yellowtail kingfish,
ultimately, demonstrating the potential of dietary intervention to reduce the build-up of
total suspended solids in the system water.
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The
increase
in
sow
litter
size
has
brought
higher
risk of increased body condition losses during lactation. As modern sows also have a lower
body fat mass, these body condition losses increasingly consist of protein compared to fat.
This on farm study assesses the extent of these losses and the relation with litter gain (i.e.
sow milk production) during a 26.8 ± 0.8 day lactation in 85 TN70 sows (parity 3.7 ± 0.2,
litter size at birth 16.2 ± 0.4). Sows were transported to the farrowing pens and weighed
8.1 ± 0.2 days before farrowing (283.5 ± 3.0 kg). Fifty-four sows were weighed after
farrowing
(260.6
±
3.2
kg),
and
the
body
weight
after
farrowing of the other sows were estimated based on sow weight at entering the pens,
days between entering and farrowing, and the litter weight at birth. Sow backfat (mm) and
loin muscle thickness (mm) were measured at the last rib using a linear ultrasound probe
(Aquilla, Easote, Genova, Italy) on the day before farrowing and weaning. Sows in the
first two parities (N = 31) lost more body weight (45.4 vs 22.0 kg, 16.4 vs 8.2 %, P < 0.01),
loin muscle (8.4 vs 4.8 mm, P < 0.01) but not more backfat (3.9 vs 3.6 mm) than sows in
higher parities (3 to 9, N = 54). Body weight loss and loin muscle loss
linearly decreased from parity 1 to 9 (βbw = -3.4 kg/parity, P < 0.01; βlm = -0.8 mm/parity,
P < 0.01, respectively). Litter gain was positively correlated with body weight loss,
backfat loss and loin muscle loss in lactation. Every extra piglet at weaning
was associated with 7.3 kg more litter gain (P < 0.01), 0.7 mm more loin muscle loss (P <
0.01) and 0.3 mm more backfat loss (P < 0.01) in lactation. The litter size at weaning was
not related to total weight loss in lactation. In conclusion, lower parity sows lost
more body weight and loin muscle during lactation. The increasing litter size at weaning
was not only associated with greater litter gain, but also related to higher loin muscle and
backfat loss in both young and high parity sows in lactation.
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Modelling transmission of zoonotic bacteria in farm animals helps to establish and test
control strategies focusing on the farm-level stages of the food chain to reduce risks of
animal products to human health. Campylobacter is a zoonotic bacterium species
commonly found in poultry in spite of control efforts, so it is crucial to further study its
epidemiology to help the development of new control strategies. Mechanisms underlying
environmental transmission of Campylobacter, such as survival and dispersion of infectious
forms, were not satisfactorily studied in the past. For example, it is still not known in what
form Campylobacter is spread through environment and how viable-but-nonculturable
(VBNC) forms contribute to transmission. To study the mechanisms underlying
environmental transmission we formulated a parsimonious spatial modelling framework
including hypothesised mechanisms of pathogen decay and dispersion. To calibrate and
validate the model, we conducted a series of experiments studying transmission
of Campylobacter jejuni in broilers, where recipient hosts were separated from infectious
hosts by a range of distances and checked daily for their infection status. By fitting the data
to our model we obtained informative simultaneous estimates for all three model
parameters: a decay rate describing how fast the pathogen is inactivated in the
environment; a diffusion coefficient describing how the spatial distribution of infectious
material in the environment changes in time; a transmission parameter describing hostdependent processes that individually are structurally non-identifiable. The time and
distance dependence of transmission in the fitted model was consistent with marked
spatiotemporal patterns in the experimental observations. The value of decay rate
parameter
we
estimated
is
significantly
lower
than
a
value
estimated previously from a separate survival experiment, which was conducted in the
same environmental conditions and where culturable forms of C. jejuni were measured in
faeces. This indicates that infectious forms of C. jejuni that were responsible for the
colonisations observed in our transmission experiments survive better in the environment
than culturable forms measured in faecal material. In the future, insights obtained from
transmission experiments can be analysed together with the data from separate pathogen
survival experiments to further study mechanisms of Campylobacter decay in animal
systems.
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Ruminants are identified as particularly suitable for circular food systems since they can
utilise grass resources and roughages that humans cannot or do not want to
eat, while generating valuable animal products. Traditionally, dairy farming in China was
performed by “low-input, low-output” smallholders, with crop residues, leftovers, and
grass representing major feed resources. In recent years, the intensification and
specialisation of dairy farms has caused crop and dairy production to be geographically
separated, and nowadays most Chinese dairy farms rely heavily on imported
feed, consisting of a large amount of feed grains. As a result, dairy farming in China
developed towards “high-input, high-output” systems that potentially lead to more food–
feed competition (FFC) than pasture-based systems in, for example, European
countries. Given the current debate about sustainable food systems and the role
of livestock in such systems, developments in the Chinese dairy sector can be debated. To
date, however, detailed insights and quantitative data on FFC and feed selfsufficiency (FSS) of dairy farms in China is lacking. We used bottom-up data from a survey
among 48 dairy farms in Henan, north-central China, between October and December
2020, in which herd sizes ranged from 115 to 4289 heads. Human-edible protein
conversion ratios (HePCR), defined as the amount of protein in cattle feed that is
potentially edible for humans over the amount of edible protein in milk and meat, were
calculated to assess FFC, and compared among farm typologies. Results
showed that HePCR varied from 1.0 to 3.5, with an average of 2.3, indicating
that FFC commonly occurs on these surveyed farms. Farms with higher milk yields and
moderate concentrate use performed better in HePCR. Because most farms are landless
or have a small piece of land only, the on-farm FSS is 2%, with other 58% originating from
local areas, 22% from other regions, and 17% from overseas (dry matter basis). The import
of feed indicates potential environmental burden nationwide and globally. Our findings call
for the reconsideration of the current development pathway of Chinese dairy sector,
and for an increased recognition for the role that dairy cattle could play in circular food
systems in China. Actions are needed to improve the utilisation of local resources and
explore by-products and human-inedible biomass as dairy cattle feed.
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Gilthead seabream (Sparus aurata) is a key aquaculture species in the Mediterranean and
surrounding regions. While many traits are of interest in seabream breeding programs,
phenotypes of them cannot always be easily or accurately measured. Therefore, the
objectives are to predict phenotypes of production traits by using automated
measurements of body features from digital images and to obtain genetic
correlations between measured and predicted phenotypes. The production
traits analyzed were harvest weight (HW), fillet weight (FW), fillet percentage (F%), and
fillet fat percentage (FF). Each image feature was tested for prediction of phenotypes by
using 10-fold cross-validation. For genetic analyses, phenotypes were predicted by using a
linear model that included the combination of image features that yielded the highest
correlation with measured phenotypes based on cross-validation. Genetic correlations (rg)
were estimated between measured and predicted phenotypes in a bivariate animal
model.
The
phenotypic
and
genetic
correlations
of
measured
and
predicted phenotypes were 0.98 and 0.996 for HW, 0.93 and 0.99 for FW, 0.27 and 0.70 for
F%, 0.53 and 0.64 for FF, respectively. The genetic correlation was almost unity between
measured and predicted harvest weights and between fillet weights. Heritability estimates
were higher for predicted phenotypes, except for HW. Heritabilities for measured and
predicted phenotypes were 0.54 and 0.52 for HW, 0.47 and 0.52 for FW, 0.10 and 0.35 for
F%, and 0.40 and 0.50 for FF. Relative efficiency was calculated as the percentage of
selection response obtained by using predicted phenotypes instead of measured
phenotypes. The relative efficiency of phenotypic selection on predicted
phenotypes was 98% for HW, 104% for FW, 119% for F%, and 72% for FF.
Results show that in seabream breeding programs, it is possible to select for HW and FF by
using image measurements of gilthead seabream without a major loss in selection
response. For FW and F%, the selection response will be higher if predicted phenotypes are
used instead of measured phenotypes.
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18. The social context of zebra finch song in the wild
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Zebra finches are the most studied songbirds in a laboratory context. This has resulted in a
wealth of knowledge on mechanistic and developmental aspects of birdsong. On the
contrary, our understanding of the ecological aspects of their song in the natural
environment is severely understudied, which impedes our understanding of how the zebra
finch model compares with other songbirds. Zebra finches sing to attract a
partner and they do this early in life. Yet, male zebra finches sing throughout their
life. Therefore, most of a male finch’s song is produced after pair formation, but the
function of this song remains unclear as they do not hold territories and they have very low
rates
of
extra
pair
paternity
in
the
wild.
By
combining several observational methods with a unique large-scale playback experiment in
the wild, I aim to lay a strong knowledge base on zebra finch song in the natural
environment with which previous lab findings can be interpreted while also opening new
avenues for research. I will present findings that show that the social context of wild zebra
finch song seems to be a key component of zebra finch song ecology and discuss which
potential functions this may indicate. Additionally, this social component as such is
markedly different from many of the northern temperate songbirds that are wellrepresented in the songbird literature, which raises the question of how representative the
prime songbird model in the lab is or how well the current songbird literature represents
the variety seen in natural systems.
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identified in familial thyroid follicular cell carcinomas in German
longhaired pointer dogs
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Richard P.M.A. Crooijmans1
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We previously reported a familial thyroid follicular cell carcinoma (FCC) in a large number
of Dutch German longhaired pointers and identified two deleterious mutations in the TPO
gene associated with disease predisposition. The somatic mutation profile of thyroid
cancers (TC) in dogs has not been investigated at a genome-wide scale. In this study, we
comprehensively investigated the somatic mutations that potentially contribute to the
inherited tumor formation and progression using high depth whole-genome sequencing. A
GNAS A204D missense mutation was identified in 4 out of 7 FCC tumors by whole-genome
sequencing and in 22 out of 32 dogs’ tumors by targeted sequencing. In contrast to this, in
the human TC, mutations in GNAS gene have lower prevalence. Meanwhile, the
homologous somatic mutation in humans has not been reported. These findings suggest a
difference in the somatic mutation landscape between canine TC and human TC.
Moreover, tumors with the GNAS A204D mutation had a significantly lower somatic
mutation burden in these dogs. Somatic structural variant and copy number alterations
were also investigated, but no potential driver event was identified. This study provides
novel insight in the molecular mechanism of thyroid carcinoma development in dogs.
German longhaired pointers carrying GNAS mutations in the tumor may be used as a
disease model for the development and testing of novel therapies.
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20. International genomic evaluations for beef cattle

R. Bonifazi1, M. P. L. Calus1, J. Ten Napel1, R. F. Veerkamp1, A. Michenet2, S. Savoia2, A. Cromie3, J.
Vandenplas1
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Reproductive technologies such as artificial insemination allow breeders
to access the genetic material of elite sires worldwide. Both importers and
exporters of sires’ frozen semen seek a fair comparison of the genetic
merit, i.e. the estimated breeding value (EBV), of foreign and national sires. To reach this
goal, international evaluations compute an international EBV which takes into
account pedigree and phenotypic data from different countries and allow breeders to
compare sires across countries. In recent years beef cattle international evaluations led
by Interbeef have undergone a period of rapid expansion and currently involve 15
countries worldwide for 3 traits and 5 breeds. In the last decade, individual-level genomic
data revolutionized animal breeding and allowed to improve the accuracy of the
EBV compared to the ones obtained from conventional sources of data (i.e. pedigree and
phenotypic information). The genomic data used typically includes per individual
observed genotypes at ~50,000 sites throughout the genome. To date, the so-called
“single-step” genomic evaluations allow to efficiently combine conventional sources of
data
and
genomic
data.
However,
to
reach
good
accuracies
of
EBV, genomic evaluations require a large and informative training dataset which is not
always
available
or
even
cost-effective
to
build
and
maintain for single countries. Combining genomic data across countries in a single
international
training
dataset
is
expected
to
be
beneficial.
However,
current
Interbeef
evaluations
only
include
pedigree
and
phenotypic data and the benefits of an international single-step genomic evaluation are
unknown. Therefore, the aim of this study was to investigate the feasibility and the
benefits of combining genomic data across countries in an international singlestep genomic evaluation. Individual measurements on weaning weight of more than
330,000 Limousin male and female calves were available from seven countries. Genomic
data were available for 17,607 animals from five countries. After defining the statistical
model for the international genomic evaluations, we evaluated the accuracies of EBV
from
different
scenarios
representing
national
and
international
evaluations either with or without including genomic data. Results show that using
genomic data in international evaluations will increase the accuracy of international
EBV compared to those of current evaluations. Moreover, we showed that international
single-step genomic evaluations are beneficial for countries regardless of the size of
their national populations. Further results will be discussed at the conference.
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Pig products have been identified as the main infection route of Hepatitis E virus (HEV)
infection in humans. Biosecurity measurements may be applied to reduce HEV in pig
farms. To this date HEV detection relies on RT- PCR because culture methods are
lacking and efforts to assess HEV infectivity are hardly made. Our aim was to develop a
broadly applicable, feasible and sensitive culture system which can be applied for the
detection of infectious HEV in swine faeces, environmental materials and food products.
Fresh liver tissue, obtained from a young HEV negative tested piglet was perfused with
collagenase IV. Liver cells were isolated and cultured, and subsequently hepatocytes were
selected. As soon as these hepatocytes were growing confluent they were aliquoted and
stored in liquid nitrogen until use. Prior to the inoculated of HEV positive
samples hepatocytes were taken from the liquid nitrogen and were propagated in 6 wells
plates. After an incubation for 1.5 hours the inoculate was removed and the cells were
washed prior to adding 3ml of the growth medium. On D0 to D7, culture medium was
sampled and tested by real time rtPCR. A week after infection we observed a decreace of
the Ct values of 8-10 units in the supernatants, and a decrease of 5-8 units in the cell
fractions. Based on the decreasing Ct values it can be concluded that there was virus
replication. Further study to confirm our observations by EM or antigen detection, and to
reproduce the results with different samples are ongoing.
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22. Effect of voluntary waiting period on metabolism of dairy
cows in different stages of lactation
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During the transition around calving, dairy cows have an increased risk for diseases. An
extended calving interval by extending the voluntary waiting period for first insemination
after calving (VWP) reduces the frequency of these transitions. An extended VWP could be
associated with altered metabolism, due to delayed gestation and more time in late
lactation with lower milk production. Low milk production end lactation could be
associated with increased body condition end lactation, which could increase the risk for
diseases
during
the
subsequent
transition
around
calving.
This
study evaluated metabolism for individual cows with different VWP during different stages
of lactation and during the subsequent transition around calving. Moreover, relations
between cow characteristics before insemination and lactation performance were
analyzed, to identify cows with lower risk for low milk production and increased body
condition end lactation. Holstein-Friesian cows (N=153) were blocked and randomly
assigned to a VWP of 50, 125, or 200 days (VWP50, VWP125, or VWP200), and followed
from calving until 6 wk after subsequent calving. Weekly, from wk -2 until wk 6
around both calvings, serum samples were analyzed for non-esterified fatty acids (NEFA),
β-hydroxybutyrate, glucose, insulin and insulin-like growth factor (IGF-1). During lactation,
serum samples were analyzed for insulin and IGF-1 every 2 wk. Fat-and-protein-corrected
milk (FPCM) and body weight (BW) gain were calculated weekly. Cows were divided in two
parity classes (primiparous and multiparous). During gestation, multiparous cows in
VWP200 had greater plasma insulin and IGF-1 concentration and lower FPCM compared
with cows in VWP50 or VWP125, and greater BW gain compared with cows in VWP50 (3.6
vs 2.5 kg/wk). During gestation, primiparous cows in VWP125 had greater plasma insulin
concentration compared with cows in VWP50, but the VWP did not affect body condition
or FPCM. During the first 6 wk of the subsequent lactation, multiparous cows in VWP200
had greater plasma NEFA concentration compared with cows in VWP125 or VWP50 (0.41
vs 0.30 or 0.26 mmol/L). For primiparous cows, the VWP did not affect the metabolism,
BW, or FPCM during the subsequent lactation. Independent of VWP, higher milk
production and lower body condition before insemination was associated with
higher FPCM and lower body condition end lactation. Variation in these
characteristics among cows could call for an individual approach for extended VWP.
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Because the production cycle of the European eel Anguilla anguilla has not been closed
yet, the aquaculture industry depends on a restricted source of wild juveniles. Hence,
propagating eel in captivity is urgently needed to support a sustainable aquaculture
industry. Although larvae can be produced on a regular basis, high mortality and
deformity rates are often observed. In a series of ongoing experiments at the Eel
Reproduction Innovation Center (EELRIC) of Wageningen University & Research, we aim to
increase egg and larval quality. In an earlier study (Jéhannet et al., Animals, 2021), we
compared transcriptomes of larvae that survived less than 3 days post-hatch vs. larvae that
survived for at least a week (i.e. non-viable vs. viable larvae) to gain insight
in the physiological reasons behind the high mortality rates during the first week of
hatching. Results suggested that non-viable larvae suffered from microbial infections since
genes related to inflammation and host protection were increased in comparison
with viable larvae. Therefore, we tested the effects of antibiotics (rifampicin and ampicillin
50 mg.l-1) or egg surface disinfection treatment (povidone iodine 25 ppm), alone or in
combination, on hatching success, larvae survival and deformities in wild and farmed
eels. When comparing larvae produced from wild broodstock with larvae from broodstock
that we raised from juvenile eels in our facilities, larvae from wild eels had higher hatching
success, higher survival rates and lower percentages of deformities. Disinfection
had no effect on larvae produced from wild and farmed eels, but antibiotics tended to
increase hatching success and larvae survival in larvae from wild eels. In addition,
antibiotics significantly decreased the severity of spinal curvature that was the most
dominant deformity in both larvae from wild and farmed eels. Although
these results show that antibiotics can be applied to increase larval survival in European
eels, the heavy use of antibiotics for eel larviculture is a not a sustainable solution due to
its growing problem for the environment and animal health. Therefore sustainable
methods for negative antimicrobial control, aiming at increasing larvae survival, should
be developed in European eels.
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indoor spaces-Insights from incorporating pedestrian behavior in
epidemiological simulation models
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SARS-Cov-2 transmission in indoor spaces, where most infection events occur,
fundamentally depends on the types and the duration of human contact and how these
accumulate to epidemiologically meaningful interactions. Understanding how complex
human behavior interfaces with the biology of the virus to propagate transmission and
dictate the outcomes of non-pharmaceutical intervention is important for the informed
and safe reopening of spaces. We developed a combined Pedestrian Dynamics - Virus
Spread model (PeDViS model): an individual-based simulation model that combines
microscopic pedestrian behavior models (Nomad) and virus spread models that simulate
direct and indirect transmission routes (QVEmod). We calibrated Nomad to nationwide
human mobility monitoring data that were collected at different stages before and during
the pandemic. Next, data on outbreak clusters in restaurants in the Netherlands were used
to validate the epidemiological outputs of PeDVis. The calibrated model was then used to
investigate the risks of exposure to the virus relative to the duration, distance, density, and
context of human interactions. Specifically, we compared individual virus exposures
relative to the benchmark contact of 1.5 meters for 15 minutes, often used by public
health agencies to determine ‘at risk’ contacts, and evaluated the circumstances under
which individuals are at risk of contracting infection despite the adherence to distancing
measures. Lastly, we enumerated how combining intervention tools that target different
routes of transmission can aid in reducing transmission risks. The multi-dimensionality of
SARS-CoV-2 transmission emerges from the interplay of human behavior and the dispersal
dynamics of respiratory viruses in indoor environments. Incorporating this interplay in risk
assessments may improve decision-making on how to mitigate indoor-transmission and
safely reopen indoor spaces.
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1. Triglyceride and fatty acid composition of ruminants milk,
human milk, and infant formulae
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1Institute

of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing, 100193,

China
2Adaptation Physiology Group, Department of Animal Sciences, Wageningen University & Research,
Wageningen, the Netherlands
3School of Food and Health, Beijing Technology and Business d University, Beijing, 100048, China
4Laboratory of Biochemistry, Wageningen University & Research, Wageningen, the Netherlands
* Corresponding author. E-mail: xiaodan.wang @wur.nl

In this study, triglyceride and fatty acid composition of Holstein cow milk, Jersey cow milk,
yak milk, goat milk, human milk and 8 infant with Electrospray Ionization Mass
Spectrometry (UPLC-ESI-MS) and Gaformulae samples were determined by Ultra
Performance Liquid Chromatography combined s chromatography (GC), respectively. In
general, the triglyceride and fatty acid composition of milk samples of different origin were
specific. Compared with infant formulae, human milk contained more triglycerides
composed
of
unsaturated
fatty
acids,
for
example
18:0/18:1/18:2,
15:0/18:1/18:1, and 17:0/18:2/18:2. The triglyceride C52:2 in human milk consisted of
more 16:0/18:1/18:1 than in infant formulae. In addition, the proportion of triglyceride
18:1/18:1/18:1 in infant formulae differed greatly among brands, ranging from 0% to
38.56%. Triglyceride 4:0/18:0/18:1 was present in bovine milk (> 1%) but not detected in
goat milk. The triglycerides 12:0/12:0/12:0, 6:0/14:0/18:0, 12:0/14:0/14:0,
10:0/14:0/18;0, and 14:0/18:0/18:0 were present in goat milk (> 1%), which were not
detected in bovine milk samples. The triglycerides 16:0/16:0/24:0, 16:0/18:0/22:0,
16:0/16:0/23:0, and 16:0/18:0/21:0 contained long chain FAs in yak milk. In addition, the
ratio of ꞷ-3 PUFA to ꞷ-6 PUFA in yak milk was about 1 to 2, which is a characteristic of the
fatty acid profile of yak milk. This study could provide a theoretical foundation for
optimizing the fat composition of dairy products.
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Circular Agriculture (CA) is increasingly proposed by scientists and policymakers as a way
to produce food while respecting planetary boundaries. By closing the loops of biomass
and nutrients, CA aims to reduce resource consumption and emissions to the
environment. Realizing a CA system requires in-depth changes in current practices,
markets, organizations and institutions. This raises the question of how to govern a
transition in this direction. In this paper, we apply a novel perspective on the governance
of transitions: the small wins framework. This framework proposes to
stimulate emerging initiatives, or 'small wins’, to catalyze a transition to CA. Small wins can
be defined as small but concrete, in-depth changes that contribute to CA. An accumulation
of small wins leads to larger, systemic change. However, stimulating the development
of small wins raises the question of how to identify them in the first place. In this paper
we address this question by proposing an operationalization of the small wins concept in
the context of the CA transition. As a result, we constructed a matrix that distinguishes
three levels of in-deptness on one axis and five principles of circularity on the other axis.
We applied this matrix to existing initiatives in the North of the Netherlands in order to test
its functionality. We created a database of 174 CA initiatives using a document analysis. We
then conducted semi-structured interviews with the initiators of 45 initiatives. The
outcomes of this paper show how to place agricultural practices in the designed matrix and
show the in-deptness and circularity focus of circular initiatives illustrated by practical
examples.
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The common carp (Cyprinus carpio) is a species that came into existence due to a
hybridization of two different cyprinid species about 12 MYA ago. The common carp,
therefore, contains two sub-genomes (A and B) of different ancestral origin, referred to
as allo-tetraploidy. Recent studies have shown that the common carp has retained a
considerable part of its duplicated genes within its genome, but questions remain as to
which degree these duplicated genes have remained active in both subgenomes over
time. Genes located on sub-genome B appear to have higher expression levels than
their counterparts on sub-genome A, suggesting a degree of subgenome dominance. These
differences in expression are small, however. To more thoroughly interpretate the ploidy
effects on gene expression, a new carp genome was assembled. The well-annotated carp
genome facilitated the zooming in on subgenome expression levels by studying, in
particular, interferon-stimulated genes (ISGs) as a collective and well-characterized group
of genes commonly expressed in response to interferon type-1 following viral infection.
Specifically, we looked at 83 ISGs with ancestral origins before the hybridization event,
therefore maximising the chance that both ancestors of the common carp would have had
a complete set of these genes present in their genome. Using gene expression analysis we
show that both sub-genomes express an almost complete set of ancestral ISGs. We also
demonstrate that the ISG homologs present on both sub-genomes show diverse degrees
of inducibility. Based on our analysis of an ancestral functional pathway, part of complex
immune responses to viruses, single sub-genome dominance does not appear to be most
evident in allo-tetraploid common carp. Rather, both subgenomes present in common
carp, and in most cases both gene copies appear of more or less equal importance
for coordinating complex physiological responses.
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Intensive fishing pressure on many commercial species has led to declines in catches and
diminishing stocks. Elasmobranch species (sharks, skates and rays) are known for their
laggard life-history traits (low fecundity and late maturity) which increases their
vulnerability to fishing activities. The obligatory movement to sustainable fisheries
management is restrained by the lack of knowledge of population size, distribution and life
history information in a number of elasmobranch species. This project aims to improve our
current understanding of population dynamics of blonde ray, Raja brachyura, spotted ray,
Raja montagui, common stingray, Dasyatis pastinaca, and tope, Galeorhinus galeus, in the
North Sea. The deployment of ‘pop-off’ data storage tags (pDSTs) and ‘pop-up’ satellite
archival tags (PSATs) will provide new insights into species distribution, habitat use and
migration. New data regarding population dynamics of these elasmobranchs will improve
our current understanding and result in more effective fisheries management to safeguard
viable elasmobranch populations.
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A 2 years whole lactation study was carried out in EEMAC, Paysandú-Uruguay, to evaluate
the effect of two feeding strategies (grazing plus TMR and full TMR) and two levels of
exposure to environmental conditions (access or not to a compost barn during
supplementation). An incomplete factorial design was carried on involving three
treatments: confined cows fed TMR ad-libitum in a compost barn (CB-TMR); onesession grazing cows supplemented with TMR in a compost barn (CB-GRAZING); and onesession grazing cows supplemented with TMR in an open lot (OL-GRAZING).
It
were
evaluated
two
calving
seasons
(Autumn
and
Spring;
16 Holstein cows/treatment/calving season) each year. Cows were milked twice a
day and the milk production was recorded automatically. Milk fat and protein
concentration were analyzed once a week from 0 to 90 DIM, once every two weeks from
91 to 180 DIM, and once a month after 181 DIM. The TMR intake were determined by pen
(4 cows/pen) once a week as the difference between offered and refused feed in each
pen. Herbage DMI was determined as the amount of pasture necessary to supply the
difference between net energy requirements and that provided by the TMR
diets. Individual 305-days milk yield was obtained by fitting the exponential
function of Wilmink (1987). Response variables were analyzed with PROC GLIMMIX of SAS
and mean values were declared different when Tukey test <0.05. The milk production per
cow was greater (P<.0001) on CB-TMR cows (10782±251L) than on CBGRAZING (8467±217L) and OL-GRAZING (8265±212L) cows. The milk production tended to
be higher in Autumn than Spring calving cows (9514±215L vs 9069±207L; P=0.070). The
productivity for OL-GRAZING cows was around 1000L per cow lower in Spring (8077±275)
than in Autumn (9173±279) calving season. The efficiency of conversion of feed into
milk was higher on confined than in grazing cows (1.54±0.026L vs 1.40±0.025L of milk per
kg of DMI; P=0.0005). The DMI necessary to produce milk solids (fat+protein) was lower on
confined (9.42±0.183; kg/kg) than grazing cows (10.30±0.144; kg/kg; P=0.0008). However,
the
concentrate
required
per
litre
of
milk
was
greater
in
confined than in grazing cows (395g vs 278g/L; P<.0001). The confined cows had a greater
milk production per lactation and were more efficient to convert feed into
milk, despite they required a bigger input of concentrate per kg of milk produced. The milk
production was affected by calving season when the exposition to weather
conditions during supplementation was higher.

Back to the overview

44

WAC 2022

6. Perception of laying hen farmers, poultry veterinarians and
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Traditionally, laying hen farmers monitor health, welfare and productivity of their flock
based on feed and water intake of the birds, flock productive output, climate
factors, and behavioural observations. Due to the growing number of birds per layer farm
and the decreased availability of personnel with sufficient knowledge on poultry, it
becomes increasingly difficult to safeguard and control bird health and
welfare. Concurrently, there is a global trend towards more sustainable livestock farming
with amongst others profitable and efficient animal production with a low ecological
footprint. To keep up with these developments, farmers can benefit from state-of-the-art
sensor technology, serving as artificial nose, ears and eyes that gather 24/7 data on flock
health, welfare and productivity. This project aims to improve laying hen welfare by
early stress detection based on continuous assessment of reliable, predictive (animalbased) indicators. As a first step, a qualitative, multi-stakeholder survey was prepared
to determine current and future sensor use and automation in aviaries to support on-farm
health and welfare assessment. Knowledgeable laying hen farmers, practicing poultry
veterinarians and experienced poultry experts specialised in e.g. nutrition, genetics and
welfare, all working in West-Europe and Canada, were selected for participation. Using a
purposive heterogenous sampling approach, maximum diversity was created
among our homogenous candidate group. Participants completed an online questionnaire
and participated in a semi-structured interview consisting of narrative questions and
follow-up probing questions. The questionnaire aimed to identify several variables that
could underly the answers given during the interview, such as sociodemographic
characteristics. Laying hen farmers were additionally asked about farm management and
housing characteristics, while poultry veterinarians and experts were asked about details
on their profession and frequency of contact with the commercial poultry sector. During
the interview, participants were encouraged to identify relevant health and welfare issues,
including their causal stressors and predictive indicators, to describe current
use of sensor (data) during health and welfare assessment and to describe their interest in
future technologies. Qualitative content of the interviews is analysed, using an inductive
coding approach and summarized per stakeholder. Quantitative analysis includes variable
ranking and comparison between stakeholders, a binary logistic regression and a Fishers
test. Preliminary results will be shown during the WIAS Annual Conference. Final
results will be used during consecutive steps of the project.
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7. Towards just circular food systems: bringing justice principles
to the table
Annemarieke de Bruin1*, Imke de Boer1, Niels Faber2, Gjalt de Jong2, Katrien Termeer3, Evelien de
Olde1
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An increasing number of initiatives across the food system focus on improving the
circularity of food production, processing, consumption, and waste management. These
initiatives indicate that the transition process towards a future circular bio-based society
has started. However, many initiatives focus on technological innovations and innovative
business models and lack critical reflections on the socio-political context of circularity. This
may lead to a depoliticised circularity narrative that offers great opportunities for some,
but excludes others. Without engagement with the socio-political context, circular
initiatives might lead to disproportionate concentrations of benefits and burdens in certain
regions or with certain communities (distributive injustices) and/or a reproduction of
current power dynamics for already marginalised communities (procedural injustices).
Circularity in food production and consumption could become a luxury for those who can
afford it. To advance the debate on justice implications of circular food system initiatives, it
is important to understand which principles of justice can be used to analyse whether or
not initiatives exacerbate or address injustices. This study therefore analysed the food
system transitions literature to identify which, and how, principles of justice were used. A
search in Scopus for papers that covered justice related issues of food system
transitions resulted in 138 relevant papers. A subset of only 12 papers referred directly to
circular or bio-based economy or society and the justice implications of initiatives. This
subset of papers covered a range of circular initiatives across food production,
consumption and waste management. The following principles were identified: equality of
outcome; equality of opportunity; proportionality based on experience or capability;
recognition; targeted universalism; and sufficiency. Papers specifically identified justice
implications for indigenous communities, small-scale producers, women, those with
previous experience of injustices, future generations, and non-humans. With regard to
procedural justice, most papers were hopeful that changes in governance processes would
lead to recognition and improved equality of opportunity. Principles reflecting on changes
in distribution of employment, innovation opportunities, resource ownership, wellbeing,
and pollution, showed a more complicated analysis. The focus on principles of justice
enables a better analysis of justice implications of circular food system initiatives and
advances the ongoing debates in society and academia. It will help to ensure the next steps
in the transition address circularity of the food system within its socio-political context.
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8. Non-invasive In-Ovo Sexing of Chicken Eggs using Raman
Spectroscopy and Hyperspectral Imaging
Lennard van den Tweel1,2*, Carla van der Pol2, Henry van den Brand1, Suresh Neethirajan1
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In order to meet the demand for consumption eggs, billions of specially bred layer chickens
are hatched every year. Serving no purpose in the industry, over 420 million one day old
male chicks are culled every year in Europe. Current, accurate (>95%) commercial in-ovo
sexing techniques are unfit for sexing before day 9 of incubation (E9) and their invasive
nature imposes a risk for bacterial infection. With upcoming new legislation aiming to
outlaw the culling of chicken embryos after E7, there is an urgent need for the
development of non-invasive early in-ovo chicken sexing methods. Reports relying on
spectroscopy techniques have been abundant in recent years, yet relatively few have been
demonstrated in practice. The most compelling of the explored research techniques relies
on the analysis of extraembryonic blood vessels using Raman and fluorescence
spectroscopies, enabling sexing with good accuracy at E4 without disrupting the egg
membranes. Other researchers turned to machine vision to determine blood vessel
geometry from conventional photographs to perform in-ovo sexing with good accuracy at
E4. Hyperspectral imaging (HSI) has the potential for commercial deployment of in-ovo
sexing, as texture analysis of HSI in the near-infrared can facilitate sexing with excellent
accuracy, even before incubation. While these techniques have indisputable potential in inovo sexing, most of these efforts failed to meet the high standards for sexing accuracy,
while others were faced insurmountable challenges during upscaling or when generalizing
their approach to other breeds. This PhD project envisions the determination of spectral
sex-specific digital biomarkers in the eggshell using Raman imaging complementary to
visible-light HSI in enabling early and accurate non-invasive in-ovo sexing. Initial
identification of novel biomarkers in white and brown eggs will be performed
using Raman and elaborate chemometric analysis with sex determined using PCR as
the cross-validation method. Likewise, informative spectral, morphological and textural
features will distinctively be identified in HSI data obtained for the same eggs. State of the
art data fusion strategies will be employed to expedite joint analysis and training of
classification algorithms on Raman imaging and HSI data for in-ovo sexing. Digital
biomarker model evaluated by deep learning approaches as a tool will be explored as part
of this PhD project in the screening for early detection of sex in the eggs.
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9. Modelling the residual nitrogen effect in ley- forage maize
systems
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Nitrogen (N) flows need to better understood in ley-arable systems in order to assess its
potential in sustainable cropping systems, the Agricultural Production Simulator (APSIM) is
a potential tool for evaluation but it needs to be further tested on sandy soils in northwest
Europe. The aim of this study was to evaluate the robustness of the APSIM as a potential
tool to study N flows within different forage maize systems (i.e. maize in a crop rotation,
continuous maize and a maize-ley system), and to assess its suitability in simulating the
residual N effect to the following crop. Experimental data from three experimental sites
being located on sandy soils were used to parameterize the APSIM Maize module. For the
first site seven years of maize grown in a crop rotation located in ‘Vredepeel, the
Netherlands’ were used, the second site included a continuous maize and a maize
following a grass-clover ley located in ‘Jyndevad, Denmark’, and the third site a continuous
cropping system which included six years of maize and once a pure ryegrass ley period
located in ‘Schuby, Germany’. The following model adjustments were made to identify
potential improvement options to predict the N release after a ley phase accounting for 1)
aboveground grass residues 2) above- and belowground grass residues and 3) using a
simple mineralisation model (SMM) instead of using the default approach in APSIM, which
has previously been shown to be more appropriate for freshly incorporated plant residues.
Model predictions for biomass, N yield and N leaching were compared to measured data
using the same data sets. The results showed that APSIM predicted biomass and the N
yield of maize satisfactory across the different systems and sites. Furthermore,
incorporating the SMM in APSIM improved the predictions of N leaching observed in the
maize following grass-clover ley system. However, APSIM had difficulties to predict the
observed a delay of N leaching after the pure ryegrass sward. In conclusion, APSIM need to
be modified to accurately predict N mineralization in ley-arable systems in northwest
Europe. Accounting for slowly releasing belowground grass residues seems to be important
for N yield predictions in general, while the SMM could be of added value to improve N
mineralization patterns and N leaching after a ley phase in APSIM.
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10. Deviation in mobility patterns as an early indicator of
lameness in dairy cows using sensor technology
Nokuthula. L Mhlongo 1*, Henjo de knegt2, Willem Frederik de Boer1 and Frank van Langevelde1
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Fully blown lame cows can be identified, assessed, and treated on the basis of behavioural
characteristics for detection, and progress of lameness. However, information collected on
cows that are already showing full-blown lameness signs does not allow early detection of
lameness. Prolonged and severe lameness cases increase the demand for antibiotics
and their costs, delay the healing process, and increase culling rates. Although visual
behavioural observations are inexpensive and simplistic, they are also time-consuming and
subjective. Wearable sensors such as GPS and accelerometers have been widely used in
recent years. However, these sensors are currently unable to achieve high accuracy to
detect lameness in dairy cows. The objective of this research is to integrate data from
accelerometers and GPS to improve lameness classification accuracy. During spring to early
autumn, fieldwork was conducted in 6 dairy farms situated in the South of Wageningen.
Approximately 94 cows that were either healthy, lame, or healthy and later became lame
were equipped with sensors. Data on movement characteristics was obtained through a
combination of a neck-mounted accelerometer and GPS sensors on each cow for a week.
During the process, visual behavioural observations were also undertaken using
smartphone software and an ethogram for behavioural classification. The dataset
attained through the various sources was then used for statistical analyses. During
these analyses, prediction models were developed using either single or integrated
datasets through various machine learning techniques. Generally, healthy and unhealthy
cows behaved differently, therefore, differences in behavioural patterns between the cow
groups were expected, e.g., lame cows will be less active compared to healthy ones, and lie
more and graze less. These behavioural changes were also expected to steadily de/increase
in cows that were initially healthy and later became lame. The model integrating all
different data sources was expected to show improved classification accuracy, especially in
early stages of lameness. The potential of a single wearable sensors to replace visual
observations has already been demonstrated in several studies. However, integrated data
could further improve automated lameness classification, and reduce single sensor
limitations.
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11. Follicular heterogeneity of sows at weaning in relation to
within-litter variation in piglet birth weight
Qi Yu1, Soede, Nicoline2*, Teerds, Katja1*, Keijer, Jaap1*
1

Human and Animal Physiology Group, Wageningen University & Research, The Netherlands
Adaptation Physiology Group, Wageningen University & Research, The Netherlands
* Corresponding author. E-mail: katja.teerds@wur.nl; nicoline.soede@wur.nl; jaap.keijer@wur.nl
2

In pig husbandry, relations have been found between lactational body weight losses,
subsequent follicle development and birth weight uniformity, and these relations seem to
be mediated by changes in insulin-like-growth factor (IGF-1) levels during lactation. We aim
to investigate follicle size and follicular and serum IGF-1 levels and relate these to
lactational body weight losses. In total 31 multiparous GY× DL crossbred sows (parity 4.7 ±
2.5), equally distributed over parity, lactation weight loss and weaned litter size, were
slaughtered at day 0 or day 4 after weaning. Blood was collected to obtain plasma and
serum samples. Ovaries were photographed for follicle size determination (5 largest on
each ovary) and follicular fluid was collected from the 15 largest follicles on one ovary, and
stored separately for follicles 1-5 (Large), 6-10 (Medium) and 11-15 (Small). Sow body
weight losses during lactation were assessed and IGF-1 levels were determined in the Large
follicular fluid pool.
Parity 2-3 (n=15) vs. 4-10 (n=16) differed in body weight at parturition (269 ± 5 vs. 228 ± 5
kg; P<0.0001) and backfat loss (5.1 ± 0.52 vs. 3.4 ± 0.59 mm; P=0.03) but not body weight
loss (9.8 ± 3.1 vs. 7.0 ± 3.0 kg, P=0.53; 4.0 ± 1.2 vs. 2.6 ± 1.2 %, P=0.42). Average follicle size
of the Large follicles increased from day 0 to 4 (0.30 ± 0.03 vs. 0.65 ± 0.03; P<0.0001). In
the Large follicles, average IGF-1 levels increased from day 0 to day 4 (153 ± 44 vs. 217 ± 32
µl; P=0.0015). Not at day 0, but at day 4, the size of the Large follicles was negatively
related to follicular fluid IGF-1 levels (r=-0.58; P=0.049). The percentage of body weight
loss did not affect the size of the Large, Medium and Small follicles on day 0 and 4 and was
also not related to follicular IGF-1 levels in the Large follicles at day 0 (P=0.20) or at day 4
(P=0.89). IGF-1 levels of serum and of the Small follicle fluid pools will become available,
but so far, there was no major role for IGF-1 in post-weaning follicle development in
multiparous sows, which is in contrast to young sows that showed a larger body weight
loss.

Back to the overview

50

WAC 2022

12. Use of diets’ rheological parameters to predict digesta
retention time throughout the gastrointestinal tract of growing
pigs
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Digesta transit behaviour along the gastrointestinal tract (GIT) is influenced by its
physicochemical characteristics. For feed formulation purposes, measuring these in whole
diets may be useful to predict transit behaviour, despite the properties may be subject to
change upon exposure to gastrointestinal processes. It was examined to what extent
physicochemical characteristics (rheological parameters-RP and water binding capacityWBC) of diets can explain digesta mean retention time (MRT) in the GIT of growing pigs. A
database from 3 experiments including MRT values for the stomach, small (SI), and large
(LI) intestine, of liquid and solid digesta, and RP obtained by oscillatory rheology plus WBC
of the 22 diets, was used. First, significant (P<0.05) independent RP to describe MRT were
selected based on variance inflation factors (VIF<10) and forward-backward-stepwiseMaxR selection methods, for each segment and digesta phase. Then, regression models for
MRT of solids, liquids, and standardized phase differences in each segment, including
combined RP+WBC vs only WBC as predictor variables, and diet as random effect, were
compared based on relative likelihood (RL). Although the relevant RP in the combined
model varied among segments and digesta phases, gastric MRT of solids increased with RP
associated with gel strength. WBC alone did not correlate with solids MRT in stomach
(p=0.327) or proximal SI (p=0.138); nor with liquids MRT (p=0.161) in this last segment.
However, even if WBC positively correlated with liquids MRT (R=0.391; p<.001) and
negatively with the phase difference (R=-0.660; p<.001) in the stomach, variation in MRT
could be better explained by a model including combined RP+WBC (RL=3e-06). In
conclusion, combined RP improved digesta MRT predictions in pigs compared with models
that only consider WBC.
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13. Impact of physical quality of extruded feed on the kinetics of
digestion and feed intake of Spotted seabass (Lateolabrax
maculatus)
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This study aimed to investigate the effect of the physical quality of extruded pellets on
the physiological response in Spotted seabass. Experimental feeds (identical
formula)
with
contrasting
physical
quality
were
produced
by
the
adjustment of preconditioner moisture addition (22 and 28%).
Feed extruded with more water added in the preconditioner resulted in a higher
hardness and longer hydration time (HT). Spotted seabass (159g) were fed to satiation
twice daily in freshwater, for 48 days. Faeces were collected during the
experiment period for nutrient digestibility measurement. Chyme from
stomach and intestine was collected at 0.5, 2, 4, 6, 8, 10, 12, 16 and 24h after a single meal
and
analysed
for
dry
matter
(DM)
content,
crude
protein (CP) and inner marker (Y2O3) concentration. Results showed that the physical
quality of extrudates had no significant effect on the feed intake, growth and nutrient
digestibility of Lateolabrax japonicus, but had a pronounced effect on gastric
emptying, kinetics of digestion, water flux and digestive enzyme concentrations in the
gastrointestinal tract. The feed with higher hardness had a longer gastric emptying
time. Furthermore, a noticeable different pellet water absorption rate was found in fish’s
stomach during postprandial 0.5 to 4h between treatments. Thereafter, the gastric
chyme moisture of fish stayed similar. The DM and CP digestibility of gastric chyme in fish
fed with a high hardness diet was significantly higher than that of the other one at
postprandial 6h. Pellet physical quality also significantly affected pepsin and chymotrypsin
concentrations in gastrointestinal tract during postprandial 2 to 8h, and the variation trend
of which were consistent with gastrointestinal evacuation rate. Therefore, it is desirable to
consider feed physical quality when developing a comprehensive nutritional formula and
evaluating the results from biological fish trials.
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14. Effects of grouping at a later age and split-weaning on the
performance and nutrients intake of low birthweight piglets during
a 7-week lactation in a multi-suckling system
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Recently, variation in the BW of piglets in a multi-suckling (MS) system was observed to be
large. The current study investigated two intervention strategies, grouping of litters at a
later age and split-weaning. We aimed to improve the BW gain of smaller piglets and
thereby reduce the BW variation at weaning on day 49 postpartum (p.p.) by the
two interventions. Eight batches of 5 sows with their litters were divided into 4 CTRL and 4
TREAT batches. In each litter, the second lowest (LBW) and highest (HBW) birthweight
(BiW) piglets from both sexes were selected as focal piglets. Piglets in CTRL were grouped
on day 8 p.p. and no split-weaning was applied; piglets in TREAT were grouped on day
13 p.p. and the three heaviest non-focal piglets per litter were split-weaned on day
35 p.p. Individual BW on days 0, 6, 27, 35, 48 p.p., and individual DM intake of nutrients of
piglets after split-weaning on days 42-43 p.p. were measured. Results showed that: (1)
Throughout the lactation there were no differences in BW or BW gain between CTRL and
TREAT, and no BiW × treatment interactions were found. (2) On days 42-43, piglets in
TREAT tended to have lower DM feed intake than CTRL (439.3 ± 21.5 vs 502.4 ± 20.3
g/day, P =0.072). LBW piglets had numerically lower feed intake than HBW piglets in both
CTRL and TREAT, however the mean difference between LBW and HBW was numerically
larger in TREAT than in CTRL; LBW piglets in TREAT had numerically lower feed intake than
those in CTRL (401.5 ± 26.6 vs 493.4 ± 29.1 g/day). (3) On days 42-43, there was a
significant BiW × treatment interaction in DM milk intake (P =0.038). In CTRL, milk intake
was 168.7 ± 17.6 g/day and 103.1 ± 13.6 g/day in HBW and LBW piglets respectively, and in
TREAT milk intake was 197.4 ± 23.3 and 181.9 ± 15.5 g/day in HBW and LBW piglets
respectively. In addition, fewer LBW piglets had zero milk intake on days 42-43 in TREAT
compared to CTRL (4 vs 11). To conclude, the two interventions did not improve the BW
gain of low birthweight piglets, however it helps to increase milk intake of low birthweight
piglets in MS system.
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15. What to conserve and how? Exploring how dairy farmers in
contrasting socio-ecological contexts frame biodiversity
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Biodiversity has become a key topic in the debates around agricultural sustainability.
However, biodiversity is a broad and complex concept, which can be understood in many
different ways. Related to this, people express different ideas about ‘which’ biodiversity
matters and which courses of action should be taken, using different arguments. In other
words, they frame biodiversity differently. This diversity of frames is often not made
explicit. Especially, there is little insight how biodiversity is framed among those who are
directly involved, such as farmers themselves. Furthermore, it is unclear how socioecological context – consider, for instance, regional differences in environmental
conditions, agricultural practices, farmer collective dynamics, and wider cultural and
economic context - influences the framing of biodiversity. Therefore, we are conducting a
study to explore how farmers frame biodiversity and how this framing relates to socioecological context. We focus on biodiversity in relation to dairy farming, in four contrasting
case study areas in the Netherlands and France. Our research centres around four
questions: 1) How do dairy farmers in our case study areas conceptualize and value
biodiversity?; 2) Which links between dairy farming and biodiversity do they emphasize?;
3) How do they frame (drivers of) biodiversity change?; and 4) Which courses of action do
they propose? We follow a qualitative approach, based on interpretative analysis of indepth interviews. In our analysis, we use the frame-of-reference model (consisting of
behaviours, values, norms, feelings, interests, and knowledge and convictions) to
systematically organize the content of the frames that the farmers brough forward. We
then look for patterns of symbolic convergence across these individual frames and their
possible relation to geographical context. We can report on the first results from two case
study areas, which already reveal diverse frames on ‘which’ biodiversity is relevant in a
dairy farming context and why; how this biodiversity influences dairy farming and vice
versa; and how this biodiversity should be conserved, managed, or used. We argue that
better understanding and more explicitness about this diversity of understandings can
benefit the debate around biodiversity in agriculture.
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16. Tricks of traits: which gives better prediction on fat
percentage of gilthead seabream (Sparus aurata), increased model
complexity or better morphological predictors?
Y.Xue.1*, J.W.M Bastiaansen1, H. Komen1
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In recent years, the focus of aquaculture has gradually shifted from only productivity to
sustainability
and
animal
welfare.
Breeding
programs
are expected to increase their diversity by including more traits. These traits should not
only indicate production quality like body and fillet weight, but also reflect metabolism and
health of the fish. Fat percentage is an important indicator that fulfil both
purposes. However, direct measurement of fat percentage is usually post-slaughter, risking
the loss of good selection candidates; Non-invasive measurement using sensor device can
cause damage and stress on the objects, raising societal concerns. Previous research uses
indirect measurements or predictions as a workaround to assess the fat percentage,
like Fulton's condition factor which is a ratio factor like BMI in human; other
methods approximate the fat percentage by measuring specific morphological
traits like ventral scores, a qualitative scoring system to describe the roundness of the
fish. However, more traits, factors and more complex models are still being discovered to
improve the prediction on fat percentage. This study investigates what could be the most
promising direction for improvement: finding a more complex model or a more specific
trait? Three models were included to compare their prediction performance on fat
percentage using body weight: linear regression, multilayer perceptron and multi-input
neural network. Linear regression offers an interpretable and robust model using the
correlation between body weight and fat percentage; Multilayer perceptron represents a
simplified collection of all complex prediction models like polynomial or sinusoidal
regression that possibly underlie between body weight and fat percentage; Multi-input
neural network takes whole-fish image as extra input, including all morphological traits
regardless of their biological interpretabilities. Results indicate no difference between
simple and complex as linear regression yields similar accuracy as multi-layer
perceptron. Increasing model complexity by adding more weight-related measurements or
assuming non-linear relationship will not bring any improvement to the prediction.
While the image-combined neural network has the highest prediction, accuracy compared
to the other two. Follow-up study will investigate the imaginal features that contribute to
fat percentage together with their biological significance.
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17. Evaluating and avoiding feed-food competition in Ireland’s
livestock sectors
Donagh Hennessy*†, Laurence Shalloo†, Imke de Boer*
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Feed-food competition occurs when agricultural land is used to feed livestock rather than
being used directly to produce food crops for humans. As a consequence, the area
of agricultural land may need to increase to meet the demand for food production. This
means that we are engendering the negative environmental externalities associated with
increased agricultural activity (from livestock numbers and the agricultural productivity
to feed them) without actually increasing the overall food produced. Hence, by reducing
the level of feed-food competition we can move towards a more sustainable agriculture
sector that uses land and livestock as efficiently as possible. The efficiency to which
livestock use land to produce food can be calculated using land-use ratio (LUR) values. The
LUR compares current livestock production yields against the potential yield from the
alternative crop from the land used by livestock. Using the production of human edible
protein (HEP) as a functional unit, we can demonstrate whether the livestock systems of
Ireland (a livestock intensive agriculture sector) are demonstrably producing
more
HEP
than
we
could
have
produced
form
an
alternative
crop rotation. We demonstrated that Ireland’s dairy sector and sheep sectors are positive
producers of HEP with a LUR’s of 0.61 and 0.92 respectively. The suckler beef and pig
systems are engendering feed-food competition with their LUR’s of 1.25 and 1.73. With
demonstrable feed-food competition occurring in Ireland’s livestock sectors, directing how
to reduce and avoid this feed-food competition will likely increase net food production. To
this end, we will model the effects of reducing feed-food competition in Ireland’s livestock
sectors and the food production and environmental externality ramifications of reducing
feed-food competition. This can outline strategies to assist with planning an agriculture
sector that is more environmentally sustainable.
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18. Exploring the internal carbon potential for nutrient removal
in recirculating aquaculture systems
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Recirculating aquaculture systems (RAS) have been recently applied for sustainable fish
farming since effluent can be treated before discharge. Such control upon the waste stream
creates possibilities for nutrient removal where farm sludge can be used to facilitate
biological water treatment. Denitrification is a biofiltration process which converts harmful
nitrogen species originating from fish excretions to nitrogen gas. This process requires high
organic carbon which is typically supplied with external bioavailable carbon sources that
increase farm operational costs. Thus, fish faecal excretions have been suggested to be
used alternatively as an internal carbon source for denitrification. However, both faecal
quantity and quality depend originally on diet composition and its digestibility potential.
Lately numerous alternative ingredients with different nutritional profiles and increased
indigestible fractions have been used in aquafeeds. As such, faeces capacity to act as an
internal carbon source for denitrification may vary. In that respect, the present study aimed
to explore the effect of dietary carbon on the quantity and bioavailability of faeces
produced by European seabass (Dicentrarchus labrax) fed six experimental diets. The latter
consisted of an identical basal mixture at 85% and of a test ingredient (shrimp shell
meal; SSM, feather meal, insect meal, seaweed, bacterial meal, dried distillers grain
with solubles; DDGS) at 15% inclusion. Organic matter digestibility was higher for feather
and insect meal which consequently resulted in a lower faecal waste production. As such,
despite the high faecal recovery observed for the above diets, more faeces per kg of feed
were collected for bacterial meal due to the combinational effect of digestibility and
recovery efficiency. Nonetheless, carbon bioavailability, expressed as degree of carbon
solubilization and fermentation, was higher for faecal material originating from SSM when
faeces were microbially processed with fermentation under isocarbonic conditions. In
addition to the higher amount of readily available carbon, SSM faeces yielded
a potentially more favourable profile of volatile fatty acids for denitrification with
high abundances of acetate and propionate. Considering both the total amount of faecal
carbon produced as well as its further fermentation potential, we will be able to determine
the feed producing the highest quantity of bioavailable carbon, which is likely the more
suitable carbon source for denitrification in RAS.
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Shrimp farming is the most important aquaculture industry in Indonesia. However,
recurrent farming failures caused by disease outbreaks has generated severe financial
problems to many small-scale farmers, which accounted for around 65% of brackish water
farmers. One promising strategy is to use tilapia as a second species on existing shrimp
farms. Monoculture and co-culture with shrimp in combination with rotational
cropping have been adopted widely in many areas. This strategy requires a salinity tolerant
tilapia that can grow well in shrimp farm environment. This study
presents
the
characteristics
of
brackish
water
farmers
and
their preferences for the most important traits for tilapia breeding program. We conducted
a questionnaire-based survey to collect information in Java Island, covers 17 sites in the
provinces of Banten, West Java, Central Java and East Java. We involved 224 representative
shrimp-tilapia
farmers
as
participants
in
the
local
group meetings, which were coordinated and guided by the local fisheries extensions. Our
result shows that low income earners dominates small-scale farmers in all provinces at
around 46.4-52.9%. They developed different farming systems to sustain their farm
production. Co-culture between shrimp and tilapia dominates farm production in East and
Central Java by 92.6% and 42.1%, respectively. Co-culture in combination with rotational
cropping is also practiced by 36.2% farmers in Central Java and 36.9% in West
Java. While monoculture system dominates tilapia farming in Banten (94.1%). Black tilapia
dominates tilapia type in West Java (95.3%), East Java (100%), and Banten
(100%). Whereas half of farmers in Central Java farm red tilapia (50.7%). The five most
mentioned traits for tilapia breeding program are growth rate, survival rate, harvest
weight, salinity tolerance and disease resistance. The feed conversion ratio is not crucial
because the extensive farming with low input is practised by most of small-scale
farmers. In conclusion, small-scale brackish water farmers prefer a tilapia breeding program
that focus on growth rate, survival rate and harvest weight improvement to secure their
farm production.
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Pollutants and waste of resources in dairy farms have negative impacts on the
environment, such as ammonia, and nitrogen leakage to the soil. Meanwhile, the
increasing demand for animal products will result in more pollution if N losses are not
controlled. Therefore, a more efficient, and environmentally friendly production system is
needed, in which nitrogen use efficiency (NUE) of dairy cows plays a key role. By selecting
efficient cows, the adverse environmental impacts will be reduced. Generally, this kind of
resource allocation trait is difficult to measure individually. For instance, it requires daily
feed intake, which is costly to measure. To genetically improve NUE, extensively recorded
and cost-effective proxies are essential. Previous studies obtained reasonable proxies for N
related traits by including mid-infrared (MIR) spectra in their prediction
models. A maximum R2 of 0.82 was observed in their validations, which indicated the
proxies are reasonable for further genetic analysis. The objectives of this study are (1) to
develop an optimal prediction model of NUE, dry matter intake (DMI) and nitrogen loss
(NL) for individual dairy cows in China, and (2) to investigate the contribution of input
variables and their underlying relationship with N related traits. The data of this
study were collected from a demo farm of Beijing, China. A total of 56 lactating Chinese
Holstein cows, where days in milk ranged from 154 to 452, were offered the same
diet during the experimental period in a free-stall design barn. After data editing, 600
records were retained for prediction and validation, and a total of 6 prediction models
were developed for each trait. Results showed that R2 of the optimal model reaches 0.69,
0.70 and 0.62 for NUE, DMI and NL, respectively. The infrared waves around 981.00 cm1 and daily milk yield are the most important variables for prediction. This
study developed powerful prediction models for N related traits of Chinese Holstein cows.
These models will be applied to large-scale data to further investigate the genetic
architecture of nitrogen efficiency. Milk yield is highly correlated with N output, and thus
contributes significantly to the prediction. The most important wave range of MIR
may comprise particular chemical compounds, which will be useful to unravel the
biological mechanisms affecting NUE, DMI and NL in dairy cows.
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In animal breeding, there is a large interest in mitigating enteric methane
(CH4) emissions from dairy cows to reduce the environmental impact of dairy. Breeding
techniques provide farmers with a mitigation strategy that is cumulative, permanent, and
cost-effective. However, to apply breeding techniques, enteric CH4 emissions have to be
recorded on thousands of individual dairy cows. Our aim was to study if records from two
breath analysers, “sniffers” and GreenFeed units can be used collectively in a genetic
evaluation for lower enteric CH4 emissions, by investigating if records by the two
devices are genetically correlated. Methane and carbon dioxide emissions were recorded
on 25 farms, of which four farms were equipped with both devices at the same
time. Sniffers recorded concentrations (ppm) from the feed bin of milking robots, and
GreenFeed units recorded concentrations and the airflow rate elsewhere in the
barn, which were used to estimate CH4 production in grams/cow/day. In total, 31,579
weekly averages from 1,744 cows were recorded for sniffers, and 4,345 weekly averages
from 724 cows for GreenFeed, of which 333 records from 73 cows overlapped with records
for both devices. All 2,292 cows had pedigree information and the full pedigree with
recorded cows and their ancestors included 40,367 animals. Furthermore, 1,817
animals, of which 1,626 had CH4 records, were genotyped with 76,438 SNPs. The genetic
correlation between measurements of the two devices was estimated from bivariate mixed
models using a restricted maximum likelihood approach. The model included fixed effects
for: herd*year*week, parity, and 3rd order Legendre polynomials for days in milk, and
random effects for the genetic cow effect and the repeated measurements for each
cow. The genetic correlation between enteric CH4 emissions recorded by sniffers and
GreenFeed was high (0.77 ± 0.14). This suggests that, regardless of phenotypic
differences, based on the genetic background of the cow the two devices ranked cows
similarly from low to high emitting. Furthermore, it shows that there is promise in using
measurements from the two devices collectively in genetic evaluations. In practice, the
sniffers can collect CH4 records relatively cheap on a large number of cows, and the
GreenFeed records on CH4 production in grams/cow/day can be used when required for
the breeding goal.
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