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Infroduction — Investigating Precision
Feeding Pullet Rearing Strategies tor
Optimal Reproductive Body Compaosition

» Research conducted by Dr. Martin Zuidhof and Thiago Noetzold
» Research Technician: Kim Thorsteinson

» Performed at the Poultry Research Centre, University of Alberta

» Sfudent Involvement:
= AN SC 471: Applied Pouliry Science
» Assisted with dafta collection

» Performed statistical analysis on collected data to compare dietary energy level
and feed restriction on various body composition and reproductive fraits

Melissa Dowling




Background

» ProblemStatement: How can we improve layer management

» Feed Restriction
» Management practice used during the bird'srapid growth phase
» Goalis to maximize growth and subsequently production

®» Feedrestriction common practice in broiler & broiler breederindustry to limit
rapid growthrate (Strakova et al., 2006)

» Dietary Energy
» Differentlevels of energy for different ages and situations
» Currentrelevance withrising feed ingredient prices
» Photostimulation
» Typically, around 20-22 weeks, occurred at 18 weeks for experiment
» Birds must be sexually mature (Leiet al., 2020)

» Must be mature for photosensitive cells in the brain to be stimulated (Mobarkey
et al., 2010)

Amelia Murphy, Chantel Unruh




Why Is It iImportant?

®» Deepens our understanding of laying hen production

» Qurresults could be usedto improve the industry — lower production
costs, increase efficiency, increase product yield, and profitability

» [Feedisthe largest production cost —important to understand to try to
decrease feed costs

» Hands on experience for students

» Allowed students to expand theirknowledge

Chantel Unruh, Amelia Murphy




Objective

®» Research
» [Fqactors affecting metabolizable energy (ME) and physiological states of hens
» QOverall efficiency and productivity

» Students

» Gained hands-on skills

Hannah Boulton




Hypotheses

» Wouldreproductive efficiency and body composition be affected by the
metabolic energy or feed allocation of the diet?

» Would body compositionbenchmarks such as lean fissue and fat level be
associatedwith reproductive efficiency?

» |f givena choice,wouldthe birds in the choice group choose and have @
preference to feed?

» Would birds from the choice group have superiorreproductive efficiency
compared to the other groups of birdse

Hannah Boulton




Materials and Methods — Experimental
Design

Feed Allocation
1. Adlibitum
2. Feed Restricted

ietary Treatments within the Feed Restricted
1. Low ME - 2,600 kcal/kg
2. Standard ME - 2,800 kcal/kg (Control)
3. High ME — 3,000 kcal/kg

4. Choice — Able to choose between low, standard, high ME.

Dietary treatments only during rearing phase and 5% into production.

» Trial Length — Data used till 23 weeks of age. Trial will continue to 90 weeks
of age.

Ammar Effendy




Materials and Methods

» Animals (Experimental Units)

» | ohman Brown-Lite
» Multi-Feeding System — 184 birds

» ConventionalSystem— 312 birds
= Housing
» | ocation: Poultry Research Centre, Edmonton

» | jtter: Untreated pine shavings

» Equipment: Precision feeding system, Mechanical Nest Box, Bell Drinkers

» Feed & Water
» Mash diet — Formulated based on breed guidelines

» Water provided ad libitum

Ammar Effendy, Emily,




» Fquipment
= Conventional Feeding
» Representative of industry feeding

» Precision Feeding System

» RFID identification

Precision Feeder
= Programmable Software

» Feeding Chamber
» Weighing Scales
» Mechanical Nest Box

» RFID identification

» Weighing Scales

Y o

Conventional Feeder Mechanical Nest Box

Ammar Effendy




» Data collectiontechniques

» Dual Energy X-Ray Absorptiometry (DEXA)
» Collects information on body composition

Specific Gravity test for egg quality

Tissue sampling and carcass composition
analysis using wet lab chemistry

Behavioural observations

Calista Laycraft

Materials and methods

B A
Photos of birds after dissection being
prepared for wet lab analysis

Left photois of the DEXA
machine and a bird being
scanned. Right photo is a
scan of a bird



Statistical Analysis

Done utilizing Excel
Hy - null hypothesis
 No difference between
freatments
P-value=0.05
ANOVA
« Determinesif there is
difference between any of
the tested treatments
T-test
« Conductedif p- value from
ANOVA <0.05
« Testsdifferencesbetween
2 individual freatments

Leah Trenson

|_Lower Limit | Upper Limit
2.92 5.62

95% chance your population mean
will fall between 2.92 and 5.62

. 25% 2.5%

outliers &\
P<0.05 P>0.05
Reject H, Accept Hy
significant insignificant
difference difference

https://www.simplypsychology.org/confidence-interval.html



Results and Discussion




Impact of Feeding Program
on Metabolizable Energy
(ME) Intake: Results

Figure 2:Ad lib vs. Feed restricted
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Impact of Feeding Program
on Metabolizable Energy (ME) Intake:

Discussion
» Single-factor ANOVA results were significant (p<0.05)

» Previous studies conducted showed that most poultry nuftritionists favor the
opinion that an animal could count its metabolizable energy calorie intfake and
will adjust its feed intake to accomplish this (Latshaw, 2008).

» [yuture research looking at the differencein feed intake related to different
feed formulations.

Kend elk




Impact of Feeding Programs on Efficiency
(FCR): Results

4.5
» Average Feed ConversionRatio 3 8793
: . . 4.0 b .
(FCR) during the rearing period 3.678
(week 0 -18) 3.5
030
en
. . . =2 2.5
» Significant difference between &
treatment groups 2.0
1.9
» Feed restriction 1.0
lowered efficiency and 0.5
resulted in a 5.27% higher FCR 0.0
than AL AL RF

Feed Treatment P =0.029

Emily Pichlyk




Impact of Feeding Programs
on Efficiency (FCR): Discussion

» Reject null hypothesis (P=0.029)
» Feedrestriction showed a higher FCR (lower efficiency) compared to AL

» Sarica et al. (2009) found that ad-libitum fed layers consistently showed
lower FCR in the rearing period than feed restricted birds

» Feedis the largest production cost

» FCRisimportantto try to minimize, as it leads to more efficient utilization
of feed resources, greater output and higher profits, and
reduced environmentalimpact

Emily Pichlyk




Feeding Program-Bone Mineral Density:
Results

» BMD was measured during weeks
4-21
035 0.302
- . . 0.276
No statistically significant 0.30
difference between feeding 025
methods L
%00.20
()]
=
M 0.15
e
2 0.10
0.05
0.00

AL Treatment RE P=0.37

Calista Laycraft, Cole
Schwengler




Dietary Energy Level & Bone Mineral Density

0.38 0.39 0.38 040

Results: 07 %%

» Analyzed from 4 "

week of age to 20 025, 025 o 036 025 025 02
weeksin 4-week !

intervals " [ 020 04°

= No significant

difference found

between freatment .

for any age group

0

BMD (g/cm2)
o

Age (Weeks) (4wks) P= 0.50, (8wks) P=0.35
(12wks) P=0.65, (16wks) P=0.90
EChoice MHigh ®Low Standard (20wks) P=0.84

Rachael Deaver




Bone Mineral Density Discussion

» No significant difference on BMD

» Dietswith lowered phosphorus (53%) and calcium (4.5%) = reduced BMD (Bello
et al., 2020)

» Dietstoo energy dense may negatively impactbone density

Decreased bone weight, density and strength (3030 kcal/kg and 3194 kcal/kg) (Jiang et
al., 2013)

Osteoporosis (Jiang et al., 2013; Kim et al., 2012)

Depressed blood calcium and phosphorus (Jiang etal., 2014)

Rachael Deaver




Impact of Dietary Energy Level on
Bodyweight at Photostimulation - Results

» Bodyweight measuredon

day 126, the date of i
photostimulation
» Mean body weight and
standard deviation were 1
plotted into a bar graph by
trial group 2
» No statistical significance
was found between
treatments
i = 0.56

eeeeeeeee

W (kg

Jenna Craven




Impact of Dietary Energy Level on
Bodyweight at Photostimulation - Discussion

» Bodyweight did not change based on the dietary treatment, so null
hypothesiswas accepted

» Feedis approximately 50-70% of total production costs, with higher
nutrient dense feeds costing more than lower nutrient dense foods
(Spring, 2013).

®» Based on results, there is minimal gain to using a more energy dense
feed leading up to photostimulation

Jenna Craven
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Alyanna Gotardo




Impact of Dietary Energy Levels on
Body Weight aft First Egg — Discussion

» Geneticsdifferences: Broiler Breeders vs. Laying Hens (van der Kleinet al.,
2018)

®» Age?¢ vs. Bodyweighte:
Hens must meet threshold BW in order to achieve sexual maturation.
(Fattoriet al.,1991)

Early maturing hens met the threshold body weight required for their first lays
when the minimum age was met = [aid earlier (younger)

Late maturing hens met the minimum age but not the minimum body
weight = |laid later (older)

(Dunnington and Siegel, 1984)

Alyanna Gotardo



Impact of Dietary Energy Levels on Age at First Egg - Results

» Meanof age (inweeks) of first
egg plotted against varyinglevels
of dietary energy levels

» Results from ANOV A tests were not

statistically significant (p > 0.05)

» All t-testresults had p-valuesover
0.05 (p>0.05)

Dietary energy levels didn’t affect
age at first egg

Means of the treatment groups are
not significantly different

Shu Yu Annabelle Chung
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Impact of Dietary Energy Levels
on Age at First Egg - Discussion

» An indicator that bird has reached sexual maturity (Yannakopoulos et al., 1995)
» Comparison to other similar studies:

» Age of first egg was not affected by feeding fat supplemented diet (Hoyle and
Garlich, 1986)

» | evel of dietary protein does not influence sexual maturity (Liburn et al., 1986)

®» Must reach a minimum age and body weight before commencing egg
production (Dunnington and Siegel, 1983)

» Further statistical analysis — reporting age in days

®» No recommendations can be provided at this time




Nesting Behaviour
—2 Diets Results

» Standard and choice

» Nestingbehaviour: total time
spent inthe nest box

» Nest boxesrecorded
RFID, entry, exit, eggs laid

» Data from 20-23 weeks
of age, litfle to no data
before that

= No significant difference
(p=0.39)

Lindsey Hompton

Time Spent in Nest Box
h:m

8:24:00
7:12:00
6:00:00

ss)

= 4:48:00
— 3:36:00

(h

2:24:00
1:12:00
0:00:00

Choice

Treatment

Standard

P=0.39



Nesting Behaviour —2 Diets Discussion

» Precisionfeedingin broilersstudy (Hadinia et al. 2019)

» Correct energy and nutrient requirements for sexual maturity and laying has the
potential to increase egg production

» Subsequently the time spent in the nest boxes would also increase

» Precisionfeedingto incorporate a variety of diets and phase feeding (Moss
et al. 2021)

» Multiple diets over the hen's lifetime can better meet nutritional requirements

= Daily changes in diets to always meet the hen's needs

® [ncreases egg production and nesting time

Lindsey Hampton




Nesting Behaviour — 4 diets

» | ow, Standard, High, and Choicediet
» Nest Enfries and Time Spent in Nest Box

» Data usedin the analysis

Time Spent in Nest Box Nest Box Entries

0:01:18 1200
0:01:02

810
0:01:09
1000
0:01:00 689
0:00:46
_. 0:00:52 800
b 0:00:41 2
“ -00: =
£ 0:00:43 [} 505
E c 468
= 600
< 0:00:35 3
Q
E 7
= 0:00:26 2
400
0:00:17
0:00:09 200
0:00:00
Choice High 0 Std 0
Diet High Low Std
Diet

Choice

Nest Box Ent

Hope Tanasichuk



Nesting Behaviour — 4 diets

» ANOVA tests showed no significant difference (P > 0.05)

» Similarresults were found in a three diet trial ranging from 2800-3000 kcal/kg (Jalal et
al., 2016)

» MErequirementsfor birds hinges considerably on genetics (Sakomura, 2004)

» Therefore, diet energy levelsmay have compounding effects on FCR genetics (Braastad &
Katle, 1989)

Further studies could be done to see the amount of nest entries overone week
intervals, using 40 birds per tfreatment for the different diets

Comparison of dietfreatments on time spent in nests and
number of nest enfries over 5 weeks

Time in Nest Nest Entries
ANOVA P-value ANOVA P-value
0.215 0.303

Hope Tanasichuk




Impact of Dietary Energy Levels on Egg
Composition - Results

®» Four dietary tfreatments

22.880a

®» Yolk% of egg | 21.683a 21.397a 510584
®» Resultsnot statistically -

significant using ANOVA <

» P=0.12 5

» Average yolk percentage m

was also not statistically 5

significant comparing

paired treatments

» All t-test p-values> 0.05 st High Choice
ME Treatment (kcal/kg) P=0.12

Yolk Size (%)

Michaoela Steele



Impact of Dietary Energy Levels on
Egg Composition - Discussion

®» Fgg composition and egg yolk proportion are more so dependent on
» Age — Age increase = Increase in yolk proportion (iang & sim, 1991; Hartmann et al., 2000)
» Fgg weight — Egg weight increase = Increase in yolk index (sekerogiu & Altunas, 2009)
» Selection — Bird line and trait heritabllity/selection = change in yolk proportion (Hartmann et al., 2000)

» Feed intfake — Low feed intake = Decrease in yolk percentage (et al., 2010)

» Adjusting the dietary energy level may have drastic effects on egg quality, especially in relation
to the cholesterol found in the yolk (Mirbod et al., 201¢)

Aidan Krips



Impact of Feeding Programs on Egg
Composifion - Result

» Mulfi-Feeding System: two treatments for feed
allocation levels: ad libitum and feed restricted

Egg yolk % Egg Weight (g)
" . i s
» Fgg compositions: egg weight (9), egg yolk %, ¢ =~ | £
eggshell %, and specific gravity(kg/cm?) ¥, . i
rom ANOVA ‘I‘esi’ show: Treatments: Levels of feed allocation reatments: Levels of feed allocation
- , Egg yolk % Egg weight
ficant (p-value >0.05) - egg weight and egg v alue:0.127 v alue: 0.190
Significant (p-value < 0.05)- eggshell % and specific Egg shell % Specific gravity (kg/cm’)
105 9.8175 [ E ig:i T
Interpretation of the results: £ y 2
Feed restriction improve the eggshell quality ¥ o l g -
increase in both eggshell % and o

Ad Lib Restricted Ad Lib Restricted
Treatments: Levels of feed allocation Treatments: Levels of feed allocation

specific gravity (thicker eggshell)

Eggshell % P-value:0.0009 Specific gravity P-value:0.0001
Min Chieh (Ruby)



Impact of Feeding Programs on Egg
Composifion- discussion

Compare with past studies:

= Eggshell - imitng feeding on laying hens produced lightly stronger eggshell than fed Ad libitum
(Kang et al., 1996)

- Ad libutum- heavy egg production accelerate the aging of egg shell formation mechanism
which caused a rapid decline of shell quality

gg weight -

alitative FR by skip a-day at middle age of development: higher egg weight (Tesfaye et al. 2009)
Quantitative FR as slight as 2.5%: reduction in egg weight (Scott et al., 1999)

Recommendation for the hatching egg sector: FR increases hatchability and decreases early
embryonic mortality by the positive relation with specific gravity.

Further refinement of the experiment:
» Use different proportion of (quantitative) FR apply to see if there is direct proportion reduced in
egg weight or change in egg compositions

Min Chieh (Ruby)



» [Four freatments for dietary ME: low,
standard, high, and choice

®» Resultswere not
statistically significant (P = 0.39) -
analyzed using one-way ANOVA

Results for the Impact of Dietary ME
» Meanlaying fimeswere not

Levels on Egg-Laying Times
p2 i 9:89
9:00
8:52
7:26
significantly different from one
another across the four freatments 6:00

10:19
5td (control)  Choice High Low
Dietary Energy Treatment P=0.39

Average Time of Oviposition (24 hr time)

Reillee Duperron




Discussion of Results for Dietary ME vs.
Egg-laying Time

» Opposing results from feeding higher vs lower ME and how
they affected egg production: increase vs. decrease
(Mathlouthi etal. 2002, Ciftciet al.’s 2003)

» No research found on dietary ME affecting laying
time: hypothesized no difference in laying times

Supported by P =0.39 - no industry changes

Research: laterinto production period to see how results are
affected

» Future research: could improve efficiency in egg-collection and
cycling

Reillee Duperron




Impact of Dietary Energy Levels and
Feeding Program on Egg Production: Results

Study: PFS

53.9
51.4 a
b
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» Recorded from week 19-25 of 1, w
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» [Feeding program significantly 0
affects early egg production Restced v
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mpact of Dietary Energy Levels and
~eeding Program on Egg Production:
DIsCUSSION

» Hen's fed a diet containing lower dietary energy will reduce egg production by 2% across
the laying period (Valkonen et al., 2008)

» A restriction diet of 85% ME intake will reduce egg production by 5% during the 19-26 week
laying period (de Persio et al., 2015)

» Restriction feeding programs will reduce early egg production by nearly 3% during the 19-
25 week laying period (p=0.010)

» [ncreasing dietary metabolizable energy intake will increase the early egg production
during the 19-25 week laying period by up to nearly 4% per a hen (p=0.004)

®» To maximize early egg production, an ad libitum feeding program with a high dietary
energy feed should be given to a flock

Brian Birkenhagen




Conclusions

Brian Birkenhagen




Importance to Industry

= Feed costcan take up 60% of the total cost of production (Almedia et al.,
2018)

= Bag of 25kg broiler complete grower cost $18.73 (Alberta Agriculture and
Forestry, n.d.)

= A dozen of eggs cost $2.61 as of July 2020 (Egg Farmers of Alberta, n.d.)

= Making a single egg worth $0.22

= Finding a balance between producing efficient birds and lowering
production cost without impacting animal health and welfare

CarissaRacher




Recommendations

= Similar results across freatments could implement feed restricted
or lower energy dense diefs to lower feed cost

= Feeding different diets did not benefit or harm
=  Bone mineral density

= Nesting behavior
=  Laying fimes

Bodyweight at photostimulation

ough feeding restricted or lower dense diefs were found in
Is study to iImpact

Egg production
= Restricted/Lower ME caused a reduction
= Efficiency
= Restricted/Lower ME raised FCR
= Shell Quality

= Restricted increased shell percentage and thickness

CarissaRacher



Limitations

» Smallsample size

= Preliminary trial; may not be fully
representative of commercial populations

» Data consistent with previous studies
» Data taken early in study — not at peak
laying

» Graduate students will be building on this
study in laying hens

= Thiaogo Noetzold

» Jo Ann Chew

Melissa Dowling




Reflection

How much poultry experience did you
have prior to this class?

® Alot
@ Minimal but some

@ None at all
11.8%

How much knowledge of the pouliry
industry did you gain from this classe

® Alot
@ Minimal but some
@ None at all

https://hatchachick.ca/chick-
products/p/latemidmay

Calista Laycraft & Brian Birkenhagen




Reflection

\

https://findingclarity.ca/blog/why-excelling-at-excel-is-
important-for-your-accounting-job/

Calista Laycraft & Brian Birkenhagen

How much Excel and statistical analysis
experience did you have prior to this
classe

® Alot

@ Minimal but some
@ None at all

How much knowledge of Excel and
stafistical analysis did you gain from this
class?

@ Alot

@ Minimal but some
@ None at all



What new skills did you gain

ReﬂeCTIOn from this experience?

e Learned many new excel techniques and shortcuts for
analyzing large amounts of data

* Many new skills from the hands-on portion of the class such
as blood collection, palpating hens, X-raying hens,
dissection technigues, and generalhandling

What did you learnin this class that

B

you feel may be usefulin the futuree

* Poultry handling along with behaviour and welfare
standards

e Restraint of chickens

N *"fik;i’
}b

) - * Excel shortcuts

B S hann-bree ders.com/strains/lohmann- e Understanding research methods, data collection, and
brown/ analysis

*Blood collection and dissections in pouliry

Calista Laycraft & Brian Birkenhagen




Reflection

Photos taken by students during the hands-on experience

Calista Laycraft & Brian Birkenhagen

What insightsinto poultry

research did the hands-on
portion of this project give you?

e Bulk data collection

» How many different measurement
techniques can be used to measure the
same data (ex. body composition)

e The number of hours that must be

incorparated into a successful research
project



What did you enjoy the

ReﬂeChon most from this experience?

* Hands-on experience and all the time spent at the PRC

* Collaborating with students/ partners

*The enhanced appreciation | now have for poultry

What moments did you

find the most challenging about
this experience?

*Time management

*The statistical analysis of raw research data

* Online communication (with partners, class, and

Photo taken by students during the teaching staff)
hands-on experience.

* Forming a plan regarding the research project

Calista Laycraft & Brian Birkenhagen




. What are some obstacles the class had to
Reflection

overcomein making this presentation?

* Completely working online, communicating online

*Very tight timeline to coordinate information

* Combining the creativeideas of so many unique
individualsinto a single presentation

What advice would you give another

group that has to complete this taske

* Use online resources! Such as, google forms, discord,
etc.

* Ask lots of questions!

eStart as early as you canl

https://www.backyardchickens.com/threads/your-

chicken-pictures-needed-for-the-byc-2013- eHav e clear communication, trustin each other's skills,
calendar.701435/page-S1 and be patient as ev eryone has different schedules

Calista Laycraff & Brian Brkenhagen « Choose an aspect of the presentation you're

comfortable with
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