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Agenda

10:00AM Welcome
10:05AM - 10:35AM Genetic Update
10:35AM — 12:35PM Camborough Efficiency:

e Current Thoughts on Gilt Development
e Body Condition Management

e Update on Sow Feeding

* Feeding Group-Housed Sows

12:35PM — 1:35PM Lunch + The Science Behind Carcass
Value
1:35PM — 2:35PM Maximizing Profit in Wean-to-Finish

e Formulating for Maximum Profit
» W2F Management: Nutrient
Availability and Implication

2:35PM — 2:55PM Break

2:55PM - 4:55PM Workshop on Economic Calculators
e Nutrition Research Update
e Lysine Economic Update
* Energy Economic Calculator

4:55PM — 5:00PM Final Wrap-Up, Meeting Adjourned




Expecting More from
the Evolution of
Genetics and
Nutrition
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Never

Stop
Improving
Nutrition.
Why Are We Here Today?
Genetic We believe that genetic improvement is
Potentia accelerating and we can see the initial
results...
Maximum ) o
Profit We are excited about the opportunities
that this provides for continued
improvement...

We believe that nutrition is one of those
essential items that allow potential to
be realized...

PIC




Driving Selection Progress

4 Key Pillars Driving Accelerated Gain

Large populations
driving selection
intensity

Meaningful data
capture focused on
what is important

Using the best
science possible to
drive accuracy

Selecting for

realizable
commercial profit

Significant investments
in population size and
programs like Delta P

Expansion of GNXbred
program and inclusion of
new traits

Full implementation of
RBGS and research on
emerging science

Continued focus on
bottom-line profit

Never

Stop

Improving
Nutrition.

Populations are 2-3
times larger than 6 years
ago

Doubling of GNX and
inclusion of tenderness
and primals

Continued realization of
> 35% increase in gain;
PRRS gene edit project

Genetic trend increased
by over 50%; significant
changes on throughput



Never

Stop
. . . . Improving
Increasing Quantity and Quality of Weaned Pigs Nutrition.
A Few Examples of Impact
Trends: pre-wean survivability and total born Individual pig|et birth Weight
Pre-w
Total born surrfivaﬁ;arly e Measured for 10 years
zz | ———— o »  Utilized for 5 years
. — Pre-wean survivability - 2.5%
1.0 -
0.0 - - 0.0% Today, with data and RBGS
1.0 - ey e Acceleration for throughput (+.90
2.0 1 pigs/sow/year)
-3.0 -5.0% ) : : o
200601 200901 201201 201501 201801 * Acceleration for quality / livability
Birth Year / Month (+2% pre-wean mortality and .25 Ibs

/ piglet birthweight)
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Increasing Post-Weaning Throughput

Dramatic acceleration in growth

Why?
* Fixed time vs fixed weight

e Capture joint added benefit of
intensity and accuracy

Currently, about 1/3 of way through the
upward trend at the commercial level

ass W eight Growth, grams/day

Hot Carc:

-10

Never

Stop

Improving
Nutrition.
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And, We Expect More to Come

Targeting the Future

Average Index

160
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20

Commercial Pig Index Trend
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Never

Stop

Improving
Nutrition.

Annual
_m

Pigs/Sow/Year
Weaned / Litter

Kgs Weaned / Sow / Year

Pigs Weaned / Sow /
Lifetime

Kgs Sold / Sow / Year
% Sold
Avg Market Weight (kg)

Post-Wean Feed Efficiency

32.5
13.3

185.2

60.0

3,865
93
130

2.20

45

6.8

1.3

173
35
1.3

.03

43.5
17.8

253.2

73.0

5,595
96.5
143

1.90



Never

Stop

Improving
Nutrition.

And, We Expect More

High Quality Throughput of Weaned Pigs

\:

Top 10% for the last year

22.1 Total Born for the PIC LO3
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Never

Stop

Improving
Nutrition.

}

Top 10% over the last year...

And, We Expect More

High Throughput Post-Weaning

1.339 kg / day Test ADG
.976 kg / day Lifetime WDA

PIC




And, We Expect More

Efficient Gain Post-Weaning

SABE AQUELE RESULTADO
QUE NINGUEM ESPERAVA?

L ;- i
e
__‘,.ﬁ T X
_— 'y
——— ""-..'--'_ﬁf. - g -
e L . S -

CHEGOU.

Never

Stop

Improving
Nutrition.

Top 10% for the last year

1.63 FCR for test period

agroceres |



Never

Stop

Improving
Nutrition.

Driving Selection Progress
4 Key Pillars Driving Accelerated Gain

Large populations
driving selection
intensity

Largest elite genetic system in the world
with 2x the intensity of 5 years ago

Meaningful data
capture focused on
what is important

Triple the number of data points of 5 years
ago and now including Tenderness

Using the best
science possible to
drive accuracy

Best implementation of genomic selection
and genome sequence / gene edit R&D

Selecting for
realizable
commercial profit

Genetic trends increased by nearly 50%
over last 5 years




Capturing Increased =
Potential .
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Never

Stop

Improving
Nutrition.

Body Weight at Maximum Protein Deposition
Estimated based in the growth curves of 337 in 2007 and 2016

77 or (170) 88 (195) kg (Ib)
A

ADG, kg (Ib)

N
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5 15 25 35 45 55 65 75 85 95 105 115 125 135 145
11 33 55 77 99 121 143 165 187 209 231 254 276 298

Body weight, kg (Ib)
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Amino Acid Requirements
2,440 kcal NE/kg (1,107 Kcal NE/Ib)

\Q Updated
° 1.1 1 up to
2 330 Ib
—0.9 - 1
?) _ 0.72 .
0.7 - 0.78 o
25 45 65 85 105 125

(55) (100)  (145)  (190) (230) (275)
Body weight, kg (Ib)

PIC

Never

Stop

Improving
Nutrition.

A total of 28 commercial
experiments were used in
the meta-analysis with a
total of 46,092 pigs.

Average of barrows and
gilts, average of ADG and
F/G.

Assuming a corn-soybean
meal diet. ADFI of 2.22 and

2.40 kg/d for gilts and
barrows, respectively.



Unlocking Genetic Potential
Trends in EBVs for lean tissue growth rate (LTGR)

Nutrition.

520 ] R

Progress continues forward

Over a roughly 6 year period the
genetic merit of the most elite
animals become the genetic merit
of the average

280 280

2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012
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Never

Stop

Improving
Nutrition.

Increasing the Realization of Success
Efficient Gain Post-Weaning

e Creating genetic potential

e Capturing genetic potential
 Nutrition
e Health
* Environment
* Best practices

PIC




Current Thoughts on
Gilt Development

PIC



Never

Stop

Improving
Nutrition.

Current Scenario

It is not your father’s gilt
— Improved feet and legs.
— Grow faster and leaner.
— Environment modifies performance and behavior.

Targets
— Go beyond P1 litter size
— Different outcomes between and within systems.

However
— Some still breed them at the same age as your father used to do.

PIC




Performance Reliability
Gilts in 16.0 TB Farms

PIC

17.0

16.5

16.0

15.5

15.0

14.5

14.0

13.5

13.0

P1

Total Born By Parity - 9,000 Farrowings

P2

@ System Average

P3

System Highest

P4

System Lowest

P5

P6

Never

Stop

Improving
Nutrition.



Never

Stop

Improving
Nutrition.

Performance Reliability
Gilts in 16.0 TB Farms

High performance — At/around the farm litter size average.

e >15.5 pigs at farrowing
0 30% litters > 16.0 TB.
O 45% of litters > 15.0 TB.
0O 60% of litters > 14.0 TB.

e No dips — P2 dip is absent or negligible.

* Longevity — If no management decision to cull young individuals, 75% of them
should make it to P3 and 50% to P6.

PIC




Gilt Development Starts Early s

e It is wrong to consider that reproductive management starts with
the boar exposure.

Stress on Ovaries and Vesicular Number/size of
pregnant dam uterus grow follicles appear follicles remains
proportionally constant

_ to the gilts
Uterine growth Increased

capacity/placen number of Ovaries and

tal efficiency >3mm follicles uterus weight

and litter size after 15-16 wks stay unchanged
until 1 week
prior first estrus

PIC




Gilt Development Starts Early s

e It is wrong to consider that reproductive management starts with
the boar exposure.

Stress on
pregnant dam

Uterine
capacity/placen

tal efficiency
and litter size

Ovaries and
uterus grow
proportionally
to the gilts
growth

Vesicular
follicles appear

Increased
number of
>3mm follicles
after 15-16 wks

Number/size of
follicles remains
constant

Ovaries and
uterus weight
stay unchanged
until 1 week
prior first estrus

Feed in early 1. Scours control 1. Selection Boar exposure
gestation and treatment 2. Lameness and heat
Movements in 2. Weaning older treatment induction
early gestation (?)/select Stall
Late gestation suboptimal acclimation
iImmunization ones out. and full feed
3. Avoid >15d
overcrowding 3 wks from last
4. Hooves vaccine

integrity



) Never Stop Improving

Anatomical Changes

Puberty — It is the phase that starts with the first estrus. This occurs when gilts reach a
certain stage of physiological maturation to support successful reproduction.

Uterus weight | Uterus eco

Infantile
Impubertal 182 121 13
Prepubertal 184 291 30
Puberty 185 359 41

« Uterus weight and area - Highly correlated (R2 = 0.92)

PIC




Never
Stop
Improving

Common Gaps iy

Man-Power

* Understaffing - When understaffed, puberty management is, too often, the first
casualty.

— Do the farms know what are the man-hours needed to do a world-class job.
— Work load in a stocking (5x).

e Even if fully staffed — Trained vs. untrained staff; motivated vs. unmotivated
staff.

 Weekends — Still an opportunity in many places... if unable to do boar exposure,
how feasible is to feed altrenogest individually?

PIC
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Stop
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Common Gaps iy

Man-Power

* Understaffing - When understaffed, puberty management is, too often, the first
casualty.

— Do the farms know what are the man-hours needed to do a world-class job.
— Work load in a stocking (5x).

e Even if fully staffed — Trained vs. untrained staff; motivated vs. unmotivated
staff.

 Weekends — Still an opportunity in many places... if unable to do boar exposure,
how feasible is to feed altrenogest individually?
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Never

Stop

Improving
Nutrition.

Common Gaps

Boar-Power

e Check your heat checking boars.
— Number of boars.
— Age.
— Body condition.
— Feet status.
— Libido.
 Fence-line boar exposure is not as effective as direct exposure (nose-to-nose
contact inside the pen).
e Heat detecting boars replacement.

PIC




Never

Stop

Improving
Nutrition.

Common Gaps

People and Boars Interface

e Good execution — Based on 5 interlinked columns: Boar exposure, heat
induction, heat detection and heat recording, 7 days a week.

— Fence contact is not what it takes.

Direct vs Fenceline Contact

o 133 30% more gilts Advantage of Gilts to Boar
,E 30 - in heat in 3 weeks - —
g 70 - /) ﬁ —
& 60 - - 4
S 50 -
5 40 I ~Boar to Gilts
5 gg : ' —Gilts to Boar
< 10 /5 —Stalls

0 ¢ I O L B N B o B B e o B R

'4\‘8/12 16 20 24 28 32 36 40 44 48 52
Days to Estrus
Patterson et al., 2001




Never

Stop
Common Gaps Improving
Factors Explaining Variations in Gilt Response to Boars Nutrition.

e Stimulus value of the boar(s) - Reciprocal response from gilts promotes boar
courtship behavior and saliva production.

 Amount of physical gilts to boar interaction - Tactile, auditory, olfactory and even
visual are additive/synergistic to pheromones.

e Duration and frequency of boar exposure

PIC




Never

Stop

Improving
Nutrition.

Common Gaps
Bodyweight and Feed

e Current recommendation
— No individual gilts bred below 300 Ibs.
— >90% of gilts should be bred in the 300 to 350 Ibs range.

 PICprol00 - Proprietary information representing a 1.2m sow base and 480
farms.

— Believe it 0 not - Feeding cost and feeding strategies repercussions are both
poorly appreciated by production people.

— Body weight (actual or estimated) - Essentially unknown.
PIC




Never
Stop
Improving

For Your Consideration s

e GDU should be similar in status to farrowing and B&G
— The dilemma between urgent needs vs. important needs is alive and well.

— It is hard to conceive a long term behavioral change when GDU is perceived,
by many, as too simple and/or too mechanical.

PIC




Never
Stop
Improving

For Your Consideration s

 Help the gilts to better express heat

— Provide direct boar exposure inside the pen instead of fence line exposure.

e
Key components of puberty stimulation

* The Boar — The most potent stimulus of pubertal onset
in gilts.

* Boar libido is a critical factor influencing puberty attainment in
gilts.

* Multiple, daily, exposures to a rotation of mature boars
maximize the response to this component of the “boar
effect”.

+ Direct boar contact is better than fenceline
contact

« Taking the gilts to the boars is more
effective compared to taking the boar to
the gilts pen

Courtesy of Jennifer Patterson
University of Alberta




Never
Stop
Improving

For Your Consideration s

 Help the gilts to better express heat

— Minimize the prevalence of refractory gilts and maximize their response to
the boar

— A tough pill to swallow but worth the try:

O Allocate man and boar-power to get the job done in 120 minutes or less,
without compromising the time/gilt needed.

PIC




Never
Stop
Improving

For Your Consideration s

e Help the boars to do their job

— Heat detecting boars should not work longer than continuous 60 minutes.
— Keep boars in the thin side.
— Maintain boar feet health.

— Maintain their libido.

PIC




Never

Stop

Improving
Nutrition.

For Your Consideration

e Help the boars to do their job

— Support young boars effect: In stockings, perhaps the use of pheromones
could help

— Heat detecting boars replacement: Have a documented and known annual
replacement plan.

PIC




For Your Consideration

PIC

Never

Stop

Improving
Nutrition.

Help the boars to do their job
— Proactively estimate the boar needs. For instance, a 5.600 sow unit would
require:
O Stockings: Min 18
O 65% RR: Min 4.
O 45% RR: Min 3.

— Size (volume) matters. A 1,200 sow unit need 1 boar per 80 gilts to expose
vs.1to 120 in a 5,600 one.

O Layout also can affect the ratio and the need to work with pen-mates
boars.




Never
Stop
Improving

For Your Consideration s

e Know the actual weight at first breeding — It will optimize gilt COP, allow feed
adjustments and avoid long term detrimental consequences.

e [ttypically cost S15/year/inventoried sow to postpone first breeding by 21 days.

PIC




Never

Stop

Improving
Nutrition.

In Closing

e Opportunity size - Your current performance vs. 16 TB.
e Resources needed — People, boars, records.

* Information - True gilt weight at first breeding.
 Feeding - Strategy and opportunities.

* Biology? - Perhaps we have to break a paradigm.

PIC




Body condition management

2018 PIC Nutrition Seminar
August 21 & 23, 2018

Dr. Mark Knauer
NCSU Swine Extension Specialist




North Carolina State University -
Swine Extension Specialist

0 Focus

— Swine genetics and production management

0 Appointment

— 70% extension

— 30% research

0 Start date — July 2011




.« Applied research

‘Basic research

_ ALcondif o F . genelic selection
AL ation mana research lines


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uBWb2-fzgopHtM&tbnid=iFj-XOcGRbjVuM:&ved=0CAUQjRw&url=https://ralcotoday.jux.com/132152&ei=ilc2UofzOMyzqQGk54CQAQ&bvm=bv.52164340,d.aWM&psig=AFQjCNHfaStyArOMfoHgTD_9zuP3xJ-M0Q&ust=1379379379677237

c ! B Secure | https://www.youtube.com/watch?v=tTny_SuwvdCY

= [ YouTube Search

New — Summer 2018

Evaluating replacement gilts for feet
and leg soundness

> » o) o000/11:04 cc)

Feet and Leg Soundness

£
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Outline

0 Thin & fat sows reduce $
0 Objective sow condition tools
0 What is ideal sow body condition?

0 Summary

48



Thin & fat sows reduce profit
Thin Fat

/ High feed costs

Well-being concerns Increased preweaning mortality



Thin sows — impaired reproduction

0 Sows that are too thin

— Reduced farrowing rate

— Less likely to exhibit estrus

Acyclic ovaries from 3,158 cull sows
25
20 -
15 -
10 -
5 _
0 -

%

1 2 3 4or5
Knauer et al. (2007) BCS




Over conditioned sows produce less

colostrum
2 4
<
o 3
>
g 2
‘_g 1
@)
O 0
Thin |deal

Sow body condition

Decaluwe et al. (2014)

o1
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Sow body condition

Colostrum yield, kg
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Heavy sows wean fewer piglets

o
o o s o o

8 12 o O DT I DT I L o L) o
C — 000 00 000 000000 O 00 o
8 10.0 o _t_:u_;__c:-_—a_5__5‘{1-——::____9_9__ oo
E o —ew_o000 ooo o0 To—e—o
8 . o o ©o ooo OO —o6__ o000 o
E o o o o 0o o TT——
2 o o0 o0 o o o o o o

> ° e °100 Ib. increase|in

; o e sow weight reduced
25 o NW by .74 piglets
. .
400 500 600 700

Knauer, unpublished Sow weight at breeding, Ibs.



Objective sow condition tools







The concept...

NC State

Extension

Body Vertebrae at
Condition the middle of
Score the back

1

T

b b

5

H

Adapted from Edmonson et al. (1989)



Knauer sow body condition caliper




Knauer sow body condition caliper
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Knauer sow caliper - prototypes




Knauer sow caliper
9

1




Validating problems with visual BCS

Thin |deal Fat

2 \ A

\
15 | |
o B & B ¥ : | EI ?l El ‘ B | ‘ | 11

6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Caliper score

% 10

5

B Farm A B FarmB



Objective backfat and weight tools

A-mode ultrasound

B-mode ultrasound

Weight

61



NC State

Extension

BCS labor requirements

E 15
& 10
G
m B
o
A
0
Visual BCS  Sow caliper Ultrasound
backfat

Knauer and Bryan (2015) Technol OgY

> ) X

T K]

62



What Is ideal sow body condition?




Study A — Define ideal body
condition in relation to reproduction

0 Miranda Bryan Thesis

0 Commercial sow farm in eastern NC
0 August 2012 - May 2013

0 1,500 whiteline sows

0 Multiparous




C State

Extension

blueprint sow CONDITION

18 October 15, 2013

www.nationalhogfarmer.com

www.ationalhogfarmer.com

North Carolina State University
research technician Frank Hollowell
and graduate student Miranda Bryan
collect data from a sow.

PHOTO BY MARK KNAUER

By Mark Knauer, North
Carolina State University

aintaining optimal sow

body condition is an

important strategy to

maximize animal well-
being and sow lifetime productivity.
Most commercial producers feed ges-
tating sows based on a visual (sub-
jective) measure of body condition.
However, the majority of barn work-
ers, farm managers and service people
are not highly trained in estimating
body composition.

Further compounding problems
with visual sow body condition scor-
ing is the fact that the perceived ideal
target for sow body condition varies
among individuals.

Recently, North Carolina State
University (NCSU) research vali-
dated sizeable variation in sow body
condition between farms within the
same production system using the
same genetics, diets and housing
(see nationalhogfarmer.com/health/
sow-body-condition-caliper-guides-

feeding). The only difference between

farms was the people adjusting the
feed-drop boxes. These results suggest
fast and accurate sow body condition
tools would allow for needed stan-
dardization across farms.

Sow body condition is a compos-
ite trait of weight, backfat and mus-
cling. This statement is supported by
research results from several studies.
In the past, many researchers and
producers have used backfat as an
objective measure of sow body condi-
tion. Backfat measurements can be a
decent indicator of body condition
However, backfat is a poor indicator
of muscling, an important compo-
nent trait of body condition. Perhaps
objective measurements of sow body
condition should account for both
backfat and muscling.

Surprisingly few studies have tried
to identify the optimal sow body con-
dition in relation to subsequent repro-
ductive performance. Past research
indicates a threshold level of body
reserves is needed for reproduction.
If sows lose greater than 16% of their
muscle mass during lactation, sub-
sequent reproductive performance
declines. However, on today’s com-
mercial farms, determining loss of
muscle mass during lactation may not

October 15, 2013 19




Sow housing

o Stalls
— Weaning to ~35 days
0 Pens

— 35 days to farrowing
—24x3.0m

— 4 to 5 sows per pen




Optimum caliper score for piglet survival
95 -

Piglet 90 -
survival,
% 85 -

80 | | | | | | [ [ [ I
10 11 12 13 14 15 16 17 18 19

Sow caliper score

Bryan (2014)



Lighter sows had greater piglet
survival

95 -
Piglet 90 -

survival,
% 85 -

80 I I I I I I I I I I
170 190 210 230 250

Sow weight at breeding, kg

Bryan (2014) Parity p>0.05



Study B — Define ideal body condition
change in relation to reproduction

0 Commercial sow farm in eastern NC
— 885 sows
— 250 qilts

0 Landrace x Large White

0 February to August, 2013




Tralts measured

Ultrasound backfat

Farm body condition score Heart girth (gilts)



Backfat, BCS, caliper and gilt weight
traits

Gestation gain

Gain late gestation

Gain early gestation

breeding day 35 day 105




ldentifying “ideal” sow body condition

12.0
11.5
NwW
11.0
Study B
10.5
11 12 13 14 15 16 17 18 19
Caliper score

11.0

10-0 I I I I I I I I

11 12 13 14 15 16 17 18 19
Caliper score
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Wellbeing

				Breeding

				CS		WT		BF		BF*BF		LMA		BCS		BCS*BCS		LC		L%		PC		P%		L:P		L:P*L:P

		Shoulder Lesions		0.2109		0.009323		0.19		-0.00194		0.01512		0.7505				0.04322		18.4198		0.02389		-124.73		6.8227		-1.3753



				Gestation

				CS		Adj_WT		BF		BF*BF		LMA		BCS		BCS*BCS		LC		L%		PC		P%		L:P		L:P*L:P

		Vulva 		-0.138		-0.00995		-0.02735				-0.02583		-0.6117				-0.01988		-4.6507		-0.04928		20.5797		-0.5548

		Shoulder Lesions		0.1794		0.2955		0.2878		-0.00374		0.004499		3.9582		-0.4777		0.04108		16.3032		-0.03717		-128.04		8.5735		-1.8872

		Proc glm 

				Vulva 

		NBA		-0.06236509

		BW		0.05375718

		NW		-0.358559719

		WW		-2.70892493

		PS		-0.0430393897

		WCI		-0.258412923

		ADFI		-0.09456062

		FR		?



FR doesn't run correctly for gestation data. Could be because there are only 5 sows that didn't farrow. Must have been barn farrows or N.I.P.  



Repro

				Body Condition at Breeding and Subsequent Reproduction

				CS		CS*CS		WT		WT*WT		BF		BF*BF		LMA		LMA*LMA		BCS		BCS*BCS		ADFI		ADFI*ADFI		Sub_ADFI		SuB_ADFI*Sub_ADFI		LC		LC*LC		L%		L%*L%		PC		PC*PC		P%		P%*P%		L:P		L:P*L:P

		Sub_NBA		1.36806022		-0.046361756		-0.00447396				-0.04348442				0.03201017				2.927407484		-0.457048727		0.27608894								-0.02220315				-8.61335946				-0.00282411				71.09780097				-1.18863433

		Sub_BW		1.455030194		-0.052246504		-0.00490676				-0.06108939				0.01870766				3.67735147		-0.59859732		-1.43402024		0.18005445						-0.03035963				-13.14348874				0.00706608				18.25755606				-1.81822708

		Sub_NW		1.246441771		-0.041556959		-0.00805444				-0.024887				0.02211317				3.527479328		-0.563309576		0.11317261				1.097653438				-0.01682621				66.2741067		-136.6273804		-0.04055556				108.2656437				-0.50874663

		Sub_WW		-0.41667623				-0.06647606				-0.17273774				-0.14429724				-1.98413102				0.1869897				-10.45060703		1.61665354		-0.12521642				-31.16504656				-0.35267853				111.4120965				-3.9444642

		Sub_PS		9.25759912		-0.31294344		-0.0827831				-0.15094834				3.66345667		-0.03545874		23.74302674		-3.88036488		1.04621793				8.48814952				-0.12770133				-21.61583533				-0.4856167				3.79691454				-2.56648189

		Sub_WCI		-3.17458243		0.11213732		0.02264191				0.07389802				0.02287355				-6.03716644		0.96757721		-0.01202291				-3.11512091		0.21198007		0.04935946				12.90800878				0.11078675				-61.87208105				1.65242033

		Sub_ADFI		0.04086518				0.001254924				-0.001124771				0.014002319				0.090591718												0.000439624				-0.191648958				0.009664667				6.994613147				-0.043603

		Sub_FR		0.09005				0.003665				0.02774				0.02712				0.2298				-0.07241								0.00662				4.6304				-0.02543				-50.3806				0.6813

				Body Condition at Farrowing and Reproducitive Performance

				CS		CS*CS		Adj_WT		Adj_WT*Adj_WT		BF		BF*BF		LMA		LMA*LMA		BCS		BCS*BCS		LC		LC*LC		L%		L%*L%		PC		PC*PC		P%		P%*P%		L:P		L:P*L:P

		NBA		-0.15485272				-0.01116522				-0.03065316				-0.04153382				-0.22733387				-0.00609146				-1.10258733				-0.01081097				4.48676208				-0.10311295

		BW		-0.30677624				-0.00380511				-0.05932311				-0.04180873				-0.96734428				0.00895024				-3.54057766				0.16982374				74.90555225				-0.59737507

		NW		1.062025916		-0.035947482		-0.00877676				-0.01805897				-0.01484667				3.051203561		-0.43452424		-0.01524414				-1.59202452				-0.04210402				0.01890557				-0.17724039

		WW		-0.0191924				0.92060043		-0.00207126		-0.02749629				0.2631117				2.24505522				-0.0202435				-3.78638158				6.9341884		-0.10043241		69.75485162				-0.84785335

		PS		0.0981828565		-0.0032085951		0.0081625191		-0.0000196389		-0.0006473502				-0.0003791262				0.2740847641		-0.0387772178		0.00800918		-0.0000751246		0.0188227179				-0.0040462112				-0.8962767234				0.0042139192

		WCI		0.019119514				0.003882573				0.016573811				-0.40011813		0.00384378		0.035422112				0.015976479				3.883231471				0.011584839				-20.58996819				0.438611567

		ADFI		-0.07746313				-0.00573594				-0.00810225				-0.0138464				-0.30747284				0.00310363				1.1880719				-0.01438014				-8.97413596				0.14941632

		FR

				1.246441771		-0.041556959

								cs

				121		11		11.18164

				144		12		11.47216

				169		13		11.67956

				196		14		11.80384

				225		15		11.845

				256		16		11.80304

				289		17		11.67796

				324		18		11.46976

				361		19		11.17844



FR doesn't run correctly for gestation data. Could be because there are only 5 sows that didn't farrow. Must have been barn farrows or N.I.P.  

cs	11	12	13	14	15	16	17	18	19	11.18164	11.472160000000002	11.679559999999999	11.803840000000001	11.844999999999999	11.803039999999999	11.677960000000001	11.469759999999999	11.17844	Caliper score 





NW










Chart1



nw - p	11	12	13	14	15	16	17	18	19	10.453299999999999	10.598000000000001	10.694100000000001	10.741600000000002	10.740499999999999	10.690799999999999	10.592500000000001	10.445599999999999	10.250099999999998	Caliper score 

NW





Sheet1

		gilts		breeding																				35 d gestation																		110 d gestation																		bf gain to day 35				bf gain d 35 to farrow				bf gain in gest				caliper gain to day 35						caliper gain d 35 to farrow						caliper gain in gest						BCS gain to day 35						BCS gain d 35 to farrow						BCS gain in gest						hg gain to day 35						hg gain d 35 to farrow						hg gain in gest

						bf		bf*bf				caliper		cal*cal				BCS				hg				bf				caliper		cal*cal				BCS				hg				bf				caliper		cal*cal				BCS				hg				bf				bf				bf				caliper		cal*cal				caliper		cal*cal				caliper		cal*cal				BCS		BCS*BCS				BCS		BCS*BCS				BCS		BCS*BCS				hg		hg*hg				hg		hg*hg				hg		hg*hg				lfi				intake		in*in				ll

		trait

		TNB				-0.012						0.242						1.678				0.003				0.076				0.076						0.087				0.071				-0.114		16.748		-0.328						0.466				-0.082				0.145		11.614		-0.249				-0.116		11.876		-0.591				11.212		-0.696				11.464		-0.592				11.732		-2.399		2.236				0.431						0.100						-0.037						-0.186						-0.129

		NBA				-0.021						0.228						1.632				-0.038				0.073				0.069						0.157				0.078				-0.120		15.933		-0.324						0.483				-0.012				0.147		10.859		-0.241				-0.115		11.103		-0.539				10.452		-0.699				10.713		-0.574						-0.366						0.392						0.127						0.009						-0.089						-0.045

		STB				0.009				-10.650		1.488		-0.048				0.047				0.041				0.003				0.006						-0.071				-0.007				0.007				-0.004						-0.018		4.353		-0.070				-0.002				-0.007				-0.002				-0.052						0.003						-0.017				0.759		-0.657		0.650				0.039						-0.027						-0.046				0.897		-0.098				0.937		-0.083

		NW				-0.042						-0.009						-0.524				-0.025				0.001				0.023						0.336				-0.040				0.011				-0.003						0.010				0.067				0.089				0.005				0.052				0.037						-0.064						0.006				10.019		2.747		-2.547				-0.258						0.124						-0.089				9.919		0.319		-0.051				0.053





		sows		breeding																				35 d gestation																		110 d gestation

						bf		bf*bf				caliper		cal*cal				BCS				hg				bf				caliper		cal*cal				BCS				hg				bf				caliper		cal*cal				BCS				hg

		trait

		TNB				-0.024						-0.008						-0.164								-0.018				-0.046						-0.200								-0.019				-0.051						-0.041								0.010				0.014				-0.010		13.110		-0.280		0.142				-0.019						-0.045						-0.051						0.211						0.156																						12.170		0.053		10.225		0.013		-0.0000133		10.330		0.152

		NBA				-0.020						0.003						-0.066								-0.006				-0.058						-0.126								-0.016		2.715		1.126		-0.034				0.079								0.024				0.004				-0.010		11.807		-0.256		0.104				0.035						-0.027						-0.075						0.256						0.164																						10.838		0.054		11.145		0.002				9.430		0.136

		STB				-0.005						-0.011						-0.099								-0.012				0.012						-0.074								-0.003		7.110		-0.676		0.019				-0.120								-0.014				0.010				0.000				0.050				1.251		-0.070		0.039				-0.018						0.023						-0.045				1.275		-0.208		0.319																						-0.002				0.000						0.016

		NW		7.049		0.216		-0.007		3.655		0.704		-0.024		9.454		-0.245						9.442		-0.041		2.328		0.862		-0.029		9.649		-0.302						9.188		-0.028		1.983		0.846		-0.026				-0.166								0.010				0.007				0.008		8.712		-0.144				8.635		0.097						-0.052						-0.075						0.133						0.047																						7.987		0.031		7.270		0.006		-0.0000061				0.020

				p < 0.10

				p < 0.05

		gilts

		farrowed				bf		bf*bf		???

		sows

		farrowed





Sheet2

						nw																								Early gestation		Late gestation		Gestation caliper gain

		121		11		10.108																						-2				12.20		11.86

		169		13		10.216																						-1		11.64		11.50		11.28

		225		15		10.270																						0		11.10		10.80		10.71

		289		17		10.269																						1		10.56		10.10		10.14

		361		19		10.215																						2		10.02		9.40		9.56

		441		21		10.106																						3		9.48		8.70		8.99

		529		23		9.943

		625		25		9.727

		729		27		9.456







				2.771440379		1.246441771		-0.041556959



						nw - p		nw - g																								breed		35

		121		11		10.453		9.58164																						11		10.1		10.108

		144		12		10.598		9.87216																						13		10.0		10.216

		169		13		10.694		10.07956																						15		9.9		10.270

		196		14		10.742		10.20384																						17		9.8		10.269

		225		15		10.741		10.245																						19		9.8		10.215

		256		16		10.691		10.20304																						21		9.7		10.106				16

		289		17		10.593		10.07796																						23		9.6		9.943

		324		18		10.446		9.86976																						25		9.5		9.727

		361		19		10.250		9.57844																						27		9.4		9.456









						nw

		144		12		10.052

		169		13		10.199

		196		14		10.289

		225		15		10.321

		256		16		10.296

		289		17		10.214

		324		18		10.075

		361		19		9.879

		400		20		9.626

						stb

		144		12		1.763

		169		13		1.567

		196		14		1.409

		225		15		1.290

		256		16		1.209

		289		17		1.167

		324		18		1.163

		361		19		1.197

		400		20		1.270



						nw																										nba

		144		12		9.861																						144		12		11.3458

		169		13		10.0519																						169		13		11.6243

		196		14		10.1904																						196		14		11.835

		225		15		10.2765																						225		15		11.9779

		256		16		10.3102																						256		16		12.053

		289		17		10.2915																						289		17		12.0603

		324		18		10.2204																						324		18		11.9998

		361		19		10.0969																						361		19		11.8715

		400		20		9.921																						400		20		11.6754

						TNB																										NBA

		1		-1		13.532																						1		-1		12.167

		0		0		13.11																						0		0		11.807

		1		1		12.972																						1		1		11.655

		4		2		13.118																						4		2		11.711

		9		3		13.548																						9		3		11.975



		weird phenomena																										weird phenomena

						TNB																										STB

		1		-1		16.367																						1		-1		2.066

		0		0		11.732																						0		0		0.759

		1		1		11.569																						1		1		0.752

				GILTS																										GILTS

		only 2 gilts in first group																										only 2 gilts in first group

						NW

		1		-1		4.725

		0		0		10.019

		1		1		10.219

				GILTS



		only 2 gilts in first group



						STB																										NW

		1		-1		1.802																						1		-1		1.802

		0		0		1.275																						0		0		1.275

		1		1		1.386																						1		1		1.386

						NW																										NW

		4		-2		9.077																						4		-2		9.077

		0		0		9.919																						1		-1		9.549

		4		2		10.353																						0		0		9.919

		16		4		10.379																						1		1		10.187

		36		6		9.997																						4		2		10.353

																												9		3		10.417

																												16		4		10.379

																												25		5		10.239

																												36		6		9.997

						TNB

		22500		150		11.921

		40000		200		12.353

		62500		250		12.719

		90000		300		13.018

		122500		350		13.251

		160000		400		13.417

		202500		450		13.517

		250000		500		13.550

		302500		550		13.517

						NW

		22500		150		9.518

		40000		200		9.706

		62500		250		9.864

		90000		300		9.991

		122500		350		10.088

		160000		400		10.154

		202500		450		10.190

		250000		500		10.195

		302500		550		10.170





																																												FR

										FR						FR																										11		0.8540

								11		0.8325				150		0.8424																										13		0.8660

						lfi		13		0.8510				200		0.8574																										15		0.8772

								15		0.8678				250		0.8713																										17		0.8875

								17		0.8830				300		0.8839																										19		0.8971

								19		0.8966				350		0.8955																										21		0.9059

								21		0.9088				400		0.9060																										23		0.9141

								23		0.9197				450		0.9156																										25		0.9216

								25		0.9294				500		0.9243																										27		0.9285

								27		0.9380				550		0.9321



								fr		bf

						11		0.833		10.11		8.42		6.39

						13		0.851		10.22		8.69		6.65

						15		0.868		10.27		8.91		6.86

						17		0.883		10.27		9.07		7.01

						19		0.897		10.21		9.16		7.12

						21		0.909		10.11		9.18		7.16

						23		0.920		9.94		9.15		7.16

						25		0.929		9.73		9.04		7.09

						27		0.938		9.46		8.87		6.98

				p=0.05

				gilts				sows

				FR				FR

		11		0.896		11		0.832

		13		0.924		13		0.849

		15		0.946		15		0.865

		17		0.961		17		0.879

		19		0.973		19		0.892

		21		0.981		21		0.903

		23		0.986		23		0.914

		25		0.990		25		0.923

		27		0.993		27		0.932











						lfi

		100		10		7.826

		121		11		7.9478

		144		12		8.0614

		169		13		8.1668

		196		14		8.264

		225		15		8.353

		256		16		8.4338

		289		17		8.5064

		324		18		8.5708

		361		19		8.627

		400		20		8.675

		441		21		8.7148

		484		22		8.7464

		529		23		8.7698

		576		24		8.785

		625		25		8.792

		676		26		8.7908

		729		27		8.7814

		784		28		8.7638

		841		29		8.738

		900		30		8.704



nw	12	13	14	15	16	17	18	19	20	10.0519	10.198800000000002	10.288499999999999	10.321	10.296299999999999	10.214400000000001	10.075299999999999	9.8790000000000013	9.6255000000000006	Caliper score day 35 of gestation

NW



TNB	-1	0	1	16.367000000000001	11.731999999999999	11.568999999999999	BCS gain from breeding to day 35

TNB



STB	-1	0	1	2.0659999999999998	0.75900000000000001	0.752	BCS gain from breeding to day 35

STB



NW	-1	0	1	4.7249999999999996	10.019	10.218999999999999	BCS gain from breeding to day 35

NW



STB	-1	0	1	1.8019999999999998	1.2749999999999999	1.3859999999999999	BCS gain from breeding to day 110

STB



NW	-2	0	2	4	6	9.077	9.9190000000000005	10.353	10.379	9.9969999999999999	Heart girth gain from day 35 to day 110

NW



TNB	150	200	250	300	350	400	450	500	550	11.920749999999998	12.353	12.718749999999998	13.018000000000001	13.25075	13.416999999999998	13.516750000000002	13.55	13.516749999999998	Total lactation feed intake, lb.

TNB



NW	150	200	250	300	350	400	450	500	550	9.5177499999999995	9.7059999999999995	9.8637499999999996	9.9909999999999997	10.08775	10.154	10.189749999999998	10.194999999999999	10.169750000000001	Total lactation feed intake, lb.

NW



NW	-2	-1	0	1	2	3	4	5	6	9.077	9.5489999999999995	9.9190000000000005	10.187000000000001	10.353	10.417000000000002	10.379	10.239000000000001	9.9969999999999999	Heart girth gain late gestation 

NW



FR	

11	13	15	17	19	21	23	25	27	0.83252093356298695	0.85104236838655556	0.86784068172668305	0.8830050346843209	0.89663662617850504	0.90884390573981999	0.91973854897300933	0.92943220575519891	0.93803397976306802	Lactation feed intake per day, lb

Farrowing rate



FR	

150	200	250	300	350	400	450	500	550	0.84238741593564226	0.85742921325068933	0.87125488815542584	0.88392133876549595	0.89549109554272854	0.90603026940849718	0.91560678568639264	0.92428890671960717	0.93214403184992345	Total lactation feed intake, lb

Farrowing rate



nw	12	13	14	15	16	17	18	19	20	9.8610000000000007	10.0519	10.1904	10.276499999999999	10.310199999999998	10.291499999999999	10.220399999999998	10.0969	9.9209999999999994	Caliper score day 110 of gestation

NW



FR	

11	13	15	17	19	21	23	25	27	0.89550045385194255	0.9244497012594024	0.94586403089862259	0.96146161927439366	0.97269498050730452	0.98071964628707653	0.98641887331480915	0.99044982755686084	0.99329250746676201	Gilt backfat at breeding, mm

Farrowing rate



FR	

11	13	15	17	19	21	23	25	27	0.83203236104908007	0.8490411024739003	0.86460777167389613	0.87879837390716475	0.89168796673606165	0.90335751968168965	0.91389120675020041	0.92337414800952256	0.93189058794782376	Sow backfat at breeding, mm

Farrowing rate



FR	

11	13	15	17	19	21	23	25	27	0.85403433810651475	0.86601797319734342	0.87715927588400033	0.88749447855175356	0.89706217418282785	0.90590248247392591	0.91405632072200405	0.92156477914048174	0.9284685968055415	

Early gestation	-2	-1	0	1	2	3	11.638999999999999	11.1	10.561	10.022	9.4830000000000005	Late gestation	-2	-1	0	1	2	3	12.198	11.499000000000001	10.8	10.101000000000001	9.402000000000001	8.7030000000000012	Caliper score gain/loss

NBA





nba	12	13	14	15	16	17	18	19	20	11.345800000000001	11.624299999999998	11.834999999999997	11.977899999999996	12.052999999999997	12.060299999999998	11.999799999999997	11.871499999999997	11.675399999999994	Caliper at day 110 of gestation

NBA



lfi	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	7.8260000000000005	7.9477999999999991	8.061399999999999	8.1668000000000003	8.2640000000000011	8.3530000000000015	8.4337999999999997	8.5063999999999993	8.5708000000000002	8.6269999999999989	8.6750000000000007	8.7148000000000003	8.7463999999999995	8.7698	8.7850000000000001	8.7919999999999998	8.7908000000000008	8.7813999999999979	8.7637999999999998	8.7379999999999995	8.7040000000000006	nw	11	13	15	17	19	21	23	25	27	10.108140000000001	10.215859999999999	10.269499999999999	10.26906	10.21454	10.10594	9.9432599999999987	9.7264999999999979	9.4556599999999982	Backfat at breeding, mm

NW



nw - p	11	12	13	14	15	16	17	18	19	10.453299999999999	10.598000000000001	10.694100000000001	10.741600000000002	10.740499999999999	10.690799999999999	10.592500000000001	10.445599999999999	10.250099999999998	Caliper score 

NW



stb	12	13	14	15	16	17	18	19	20	1.7627999999999999	1.5667999999999997	1.4091999999999998	1.2899999999999991	1.2091999999999992	1.1667999999999994	1.1627999999999989	1.1971999999999987	1.2699999999999987	Caliper at day 110 of gestation

STB



TNB	-1	0	1	2	3	13.531999999999998	13.11	12.972	13.117999999999999	13.548	Caliper gain from breeding to day 35

TNB



NBA	-1	0	1	2	3	12.167	11.807	11.654999999999999	11.711	11.975	Caliper gain from breeding to day 35

NBA





Sheet3

		Variable		N		Mean		Std Dev		Minimum		Maximum

		Wean_BF		1116		18.5		3.80		7		33

		_5_day_BF		1050		19.6		4.34		7		46

		Pre_farrow_BF		1002		19.8		4.96		8		45

		bf_gain_35		1035		1.0		2.45		-7		9

		bf_gain_35tofarrow		984		0.1		3.15		-10		10

		bf_gain_gest		986		1.0		3.65		-11		13

		Wean_Caliper		1117		15.6		1.85		7		22

		_5_day_caliper		1049		16.4		1.75		11		24

		Pre_farrow_Caliper		1002		16.5		2.00		10		23

		caliper_gain_35		1031		0.7		1.20		-3		4

		caliper_gain_35tofarrow		986		0.1		1.22		-4		4

		caliper_gain_gest		992		0.8		1.62		-4		6

		Wean_BCS		1117		3.18		0.56		2		4

		_5_day_BCS		1049		3.34		0.59		2		4								hg		wt

		Pre_farrow_BCS		1003		3.44		0.61		2		4								42		220

		bcs_gain_35		1046		0.16		0.47		-1		2								43		241		21.54

		bcs_gain_35tofarrow		993		0.10		0.52		-2		2								44		263		21.54

		bcs_gain_gest		1000		0.27		0.59		-1		2								45		285

		breed_Heart_Girth		218		48.5		2.01		44		54				359				46		306

		_5_day_heart_girth		231		49.8		1.80		46		54				388				47		328

		Pre_farrow_Heart_girth		217		51.8		2.37		45		57				432				48		349

		hg_gain_35		206		1.3		1.64		-3		6								49		371

		hg_gain_35tofarrow		214		2.0		2.09		-4		7								50		392

		hg_gain_gest		193		3.4		2.34		-4		8								51		414

		daily_lfi		773		19.5		4.38		9.47		35.68								52		435

		Total_feed_consumed_lactation		780		367		106		142		779								53		457

		days_Lactating		773		18.6		2.38		14		23								54		478

		Liveborn		1000		12.20		3.34		0		20

		Stillborn		1000		0.99		1.21		0		10

		WeanPigs		981		10.21		1.84		0		17

		farrowed		1130		0.88		0.32		0		1

		Parity		1135		2.8		2.3		0		7





Sheet4

		gilts		breeding																														35 d gestation																										110 d gestation																												bf gain to day 35						bf gain d 35 to farrow						bf gain in gest						caliper gain to day 35						caliper gain d 35 to farrow						caliper gain in gest								BCS gain to day 35										BCS gain d 35 to farrow						BCS gain in gest										hg gain to day 35						hg gain d 35 to farrow										hg gain in gest

						bf				bf*bf						caliper				cal*cal						BCS				hg						bf						caliper				cal*cal						BCS				hg						bf						caliper				cal*cal						BCS						hg						bf						bf						bf						caliper						caliper						caliper				cal*cal				BCS				BCS*BCS						BCS						BCS				BCS*BCS						hg						hg				hg*hg						hg						lfi						intake				in*in						ll

		trait

		NBA				-0.021		0.081								0.228		0.181								1.632		1.032		-0.038		0.131				0.073		0.065				0.069		0.189								0.157		0.569		0.078		0.143				-0.120		0.076		15.933		-0.324		0.161								0.483		0.483				-0.012		0.111				0.147		0.102		10.859		-0.241		0.090				-0.115		0.080		11.103		-0.539		0.242		10.452		-0.699		0.219		10.713		-0.574		0.168						-0.366		0.596								0.392		0.507				0.127		0.481								0.009		0.149				-0.089		0.131								-0.045		0.115

		STB				0.009		0.023								0.015		0.051								0.047		0.293		0.041		0.037				0.003		0.019				0.006		0.053								-0.071		0.161		-0.007		0.041				0.007		0.021				-0.004		0.046								-0.018		0.137		4.353		-0.070		0.031				-0.002		0.029				-0.007		0.026				-0.002		0.023				-0.052		0.070				0.003		0.063				-0.017		0.049						-0.093		0.168								0.039		0.143				-0.027		0.136								-0.046		0.042		0.897		-0.098		0.038						0.937		-0.083		0.032

		NW				-0.042		0.048								-0.009		0.106								-0.524		-0.524		-0.025		0.079				0.001		0.039				0.023		0.111								0.336		0.335		-0.040		0.086				0.011		0.045				-0.003		0.095								0.010		0.285				0.067		0.066				0.089		0.060				0.005		0.054				0.052		0.047				0.037		0.146				-0.064		0.132				0.006		0.102						0.548		0.351								-0.258		0.305				0.124		0.284								-0.089		0.092		9.919		0.319		0.126		-0.051		0.026				0.053		0.071





		sows		breeding																														35 d gestation																										110 d gestation

						bf				bf*bf						caliper				cal*cal						BCS				hg						bf						caliper				cal*cal						BCS				hg						bf						caliper				cal*cal						BCS						hg

		trait

		NBA				-0.020		0.030								0.003		0.065								-0.066		0.199								-0.006		0.027				-0.058		0.067								-0.126		0.194								-0.016		0.024		2.715		1.126		0.674		-0.034		0.020				0.079		0.192										0.024		0.049				0.004		0.037				-0.010		0.032				-0.054		0.101				0.035		0.100				-0.027		0.075						-0.075		0.245								0.256		0.228				0.164		0.202																												10.838		0.054		0.029		11.145		0.002		0.001						9.430		0.136		0.051

		STB				-0.005		-0.005								-0.011		0.025								-0.099		0.077								-0.012		0.011				0.012		0.026								-0.074		0.076								-0.003		0.009		7.110		-0.676		0.264		0.019		0.008				-0.120		0.075										-0.014		0.019				0.010		0.015				0.000		0.013				0.050		0.039				-0.054		0.039				-0.018		0.029						0.023		0.095								-0.045		0.089		1.275		-0.208		0.096		0.319		0.090																										-0.002		0.012				0.0002		0.0005								0.016		0.020

		NW		7.049		0.216		0.106		-0.007		0.003		3.655		0.704		0.297		-0.024		0.010		9.454		-0.245		0.108						9.442		-0.041		0.015		2.328		0.862		0.394		-0.029		0.011		9.649		-0.302		0.104						9.188		-0.028		0.013		1.983		0.846		0.370		-0.026		0.011				-0.166		0.104										0.010		0.026				0.007		0.020				0.008		0.018		8.712		-0.144		0.054		8.635		0.097		0.053				-0.052		0.041						-0.075		0.132								0.133		0.122				0.047		0.109																												7.987		0.031		0.015		7.270		0.006		0.003		-0.0000061		0.0000037				0.020		0.027



				p < 0.10

				p < 0.05



		gilts

		farrowed				bf				bf*bf				???

		sows
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Sheet5

						TNB		NBA		NW

				0		11.52		10.82		10.55

				1		12.94		12.22		10.75

				2		14.28		13.23		10.57

				3		14.15		13.11		10.29

				4		13.51		12.48		9.97

				5		13.71		12.56		9.77

				6		13.82		12.35		9.71

				7		13.25		11.76		9.09

						0.47		0.47		0.26

		--------------------------------------------		sow=0		---------------------------------------------

						Percent				Frequency

				-3		1.34		12.7		3		13

				-2		6.25		12.1		14		12

				-1		19.2		11.6		43		11

				0		29.46		11.0		66		10

				1		28.13		10.4		63		9

				2		8.04		9.9		18		8

				3		4.46		9.3		10		7

				4		2.68		8.7		6

				5		0.45		8.1		1

		--------------------------------------------		sow=0		---------------------------------------------

				breed						Heart		Girth

				Girth				perc		Frequency		Percent

				44		263		2.29		5

				45		285		3.21		7

				46		306		11.47		25

				47		328		16.06		35

				48		349		17.89		39

				49		371		22.94		50

				50		392		9.18		20

				51		414		10.09		22

				52		435		4.13		9

				53		457		2.29		5

				54		478		0.46		1

				48.46		359

		--------------------------------------------		sow=0		---------------------------------------------

				Wean		Caliper

						Percent		Frequency

				12		3.28		8

				13		6.97		17

				14		15.98		39

				15		28.28		69

				16		33.2		81

				17		8.2		20

				18		3.28		8

				19		0.82		2

		--------------------------------------------		sow=1		---------------------------------------------

				Wean		BCS

						Percent				Frequency

				2		11		10.45		96

				3		56.93		10.21		497

				4		32.07		9.96		280





				35		BCS				day

						Percent				Frequency

				2		7.74		10.57		63

				3		47.05		10.26		383

				4		45.21		9.96		368

						NBA				NW

				11		12.12		11		9.86

				13		12.23		13		9.92

				15		12.34		15		9.99

				17		12.45		17		10.05

				19		12.56		19		10.11

				21		12.66		21		10.17

				23		12.77		23		10.23

				25		12.88		25		10.30

				27		12.99		27		10.36



TNB	0.47	0.47	0	1	2	3	4	5	6	7	11.5234367	12.936432099999999	14.276393199999999	14.1496423	13.5058668	13.7059652	13.8203041	13.251838299999999	NBA	0.47	0.47	0	1	2	3	4	5	6	7	10.823384900000001	12.222319199999999	13.2259084	13.107742200000001	12.478331000000001	12.5599726	12.3538748	11.7575623	Parity

Piglets



Percent	-3	-2	-1	0	1	2	3	4	5	1.34	6.25	19.2	29.46	28.13	8.0399999999999991	4.46	2.68	0.45	-3	-2	-1	0	1	2	3	4	5	12.722	12.148	11.574	11	10.426	9.8520000000000003	9.2780000000000005	8.7040000000000006	8.1300000000000008	Gestation caliper gain/loss

% of gilts



NBA



perc	263	284.53999999999996	306.07999999999993	327.62	349.16000000000008	370.70000000000005	392.24	413.78	435.31999999999994	456.8599999999999	478.39999999999986	2.29	3.21	11.47	16.059999999999999	17.89	22.94	9.18	10.090000000000002	4.13	2.29	0.46	Gilt weight, lb.

%



Percent	12	13	14	15	16	17	18	19	3.28	6.97	15.98	28.28	33.200000000000003	8.1999999999999993	3.28	0.82	Gilt caliper score at breeding

%



Percent	2	3	4	11	56.93	32.07	

2	3	4	10.45	10.205	9.9599999999999991	BCS at breeding

%

NW



Percent	2	3	4	7.74	47.05	45.21	

2	3	4	10.566000000000001	10.263999999999999	9.9619999999999997	BCS day 35 of gestation

%

NW



NBA	11	13	15	17	19	21	23	25	27	12.123999999999999	12.231999999999999	12.34	12.447999999999999	12.555999999999999	12.664	12.771999999999998	12.879999999999999	12.988	Lactation feed intake per day, lb

NBA



NW	11	13	15	17	19	21	23	25	27	9.8609999999999989	9.923	9.9849999999999994	10.046999999999999	10.109	10.170999999999999	10.232999999999999	10.295	10.356999999999999	Lactation feed intake per day, lb

NW





Sheet6

				11:14		Tuesday,		February		25,		2014		40

		--------------------------------------------		sow=0		---------------------------------------------

				The		FREQ		Procedure

				Wean		Caliper

				Cumulative		Cumulative

				Wean_Caliper		Frequency		Percent		Frequency		Percent								breeding		35 days		farrowing

				ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ														11		0		0		0.45

				12		8		3.28		8		3.28						12		3.28		0		1.79

				13		17		6.97		25		10.25						13		6.97		0.85		2.68

				14		39		15.98		64		26.23						14		15.98		14.04		14.73

				15		69		28.28		133		54.51						15		28.28		25.11		27.23

				16		81		33.2		214		87.7						16		33.2		38.72		30.36

				17		20		8.2		234		95.9						17		8.2		14.04		15.18

				18		8		3.28		242		99.18						18		3.28		5.53		4.46

				19		2		0.82		244		100						19		0.82		1.28		2.23

																		20		0		0		0.45

				Frequency		Missing		=		6								21		0		0		0.45				3 gilts with score of 11				11		3.4090909091		3										11

				11:14		Tuesday,		February		25,		2014		41				22		0		0		0				4 with 12				12		4.5454545455		4										11

																		23		0		0.43		0				21 with 13				13		23.8636363636		21										11

		--------------------------------------------		sow=1		---------------------------------------------														45.5		60		53.58				20 with 14				14		22.7272727273		20										12

																												25 with 15				15		28.4090909091		25										12

				The		FREQ		Procedure																				13 with 16				16		14.7727272727		13										12

																												2 with 17				17		2.2727272727		2										12

				Wean		Caliper																														88										13

																																														13

				Cumulative		Cumulative														P-22		Tidewater																								13

				Wean_Caliper		Frequency		Percent		Frequency		Percent						11		0		3.4090909091																								13

				ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ														12		0		4.5454545455																								13

				7		1		0.11		1		0.11						13		0.85		23.8636363636																								13

				8		1		0.11		2		0.23						14		14.04		22.7272727273																								13

				9		1		0.11		3		0.34						15		25.11		28.4090909091																								13

				10		5		0.57		8		0.92						16		38.72		14.7727272727																								13

				11		15		1.72		23		2.63						17		14.04		2.2727272727																								13

				12		29		3.32		52		5.96						18		5.53		0																								13

				13		44		5.04		96		11						19		1.28		0																								13

				14		99		11.34		195		22.34						20		0		0																								13

				15		163		18.67		358		41.01						21		0		0																								13

				16		213		24.4		571		65.41						22		0		0																								13

				17		158		18.1		729		83.51						23		0.43		0																								13

				18		84		9.62		813		93.13																																		13

				19		39		4.47		852		97.59						2		0		3																								13

				20		17		1.95		869		99.54						3		40		80																								13

				21		3		0.34		872		99.89						4		60		17																								13

				22		1		0.11		873		100																																		13

																																														14

				Frequency		Missing		=		12																																				14

				11:14		Tuesday,		February		25,		2014		42																																14

																																														14

		--------------------------------------------		sow=0		---------------------------------------------																																								14

																																														14

				The		FREQ		Procedure																																						14

																																														14

				Pre		farrow		Caliper																																						14

																																														14

				Pre_farrow_		Cumulative		Cumulative																																						14

				Caliper		Frequency		Percent		Frequency		Percent																																		14

				ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ																																										14

				11		1		0.45		1		0.45																																		14

				12		4		1.79		5		2.23																																		14

				13		6		2.68		11		4.91																																		14

				14		33		14.73		44		19.64																																		14

				15		61		27.23		105		46.88																																		14

				16		68		30.36		173		77.23																																		14

				17		34		15.18		207		92.41																																		14

				18		10		4.46		217		96.88																																		15

				19		5		2.23		222		99.11																																		15

				20		1		0.45		223		99.55																																		15

				21		1		0.45		224		100																																		15

																																														15

				Frequency		Missing		=		26																																				15

				11:14		Tuesday,		February		25,		2014		43																																15

																																														15

		--------------------------------------------		sow=1		---------------------------------------------																																								15

																																														15

				The		FREQ		Procedure																																						15

																																														15

				Pre		farrow		Caliper																																						15

																																														15

				Pre_farrow_		Cumulative		Cumulative																																						15

				Caliper		Frequency		Percent		Frequency		Percent																																		15

				ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ																																										15

				10		1		0.13		1		0.13																																		15

				11		1		0.13		2		0.26																																		15

				12		7		0.9		9		1.16																																		15

				13		24		3.08		33		4.24																																		15

				14		51		6.56		84		10.8																																		15

				15		121		15.55		205		26.35																																		15

				16		162		20.82		367		47.17																																		15

				17		172		22.11		539		69.28																																		15

				18		89		11.44		628		80.72																																		16

				19		61		7.84		689		88.56																																		16

				20		43		5.53		732		94.09																																		16

				21		32		4.11		764		98.2																																		16

				22		13		1.67		777		99.87																																		16

				23		1		0.13		778		100																																		16

																																														16

				Frequency		Missing		=		107																																				16

																																														16

																																														16

																																														16

				_5_day_caliper		Frequency		Percent		Frequency		Percent																																		16

				ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ																																										16

				13		2		0.85		2		0.85																																		17

				14		33		14.04		35		14.89																																		17

				15		59		25.11		94		40																																		14.2		1.3		9.386

				16		91		38.72		185		78.72

				17		33		14.04		218		92.77

				18		13		5.53		231		98.3

				19		3		1.28		234		99.57

				23		1		0.43		235		100



breeding	11	12	13	14	15	16	17	18	19	20	21	22	23	0	3.28	6.97	15.98	28.28	33.200000000000003	8.1999999999999993	3.28	0.82	0	0	0	0	35 days	11	12	13	14	15	16	17	18	19	20	21	22	23	0	0	0.85	14.04	25.11	38.72	14.04	5.53	1.28	0	0	0	0.43	farrowing	11	12	13	14	15	16	17	18	19	20	21	22	23	0.45	1.79	2.68	14.73	27.23	30.36	15.18	4.46	2.23	0.45	0.45	0	0	P-22	11	12	13	14	15	16	17	18	19	0	0	0.85	14.04	25.11	38.72	14.04	5.53	1.28	Tidewater	11	12	13	14	15	16	17	18	19	3.4090909090909087	4.5454545454545459	23.863636363636363	22.727272727272727	28.40909090909091	14.772727272727273	2.2727272727272729	0	0	




GRAFICA DE COMPORTAMIENTO DEL CONSUMO DE ALIMENTO GESTACION Y LACTANCIA SEMANALMENTE DE
ACUERDO A CAMBIO EN EL PLAN DE ALIMENTACION DE ACUERDO A LA EVALUACION DE CONDICION CORPORAL
CON EL PRECISOR
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18,000 NC system - implementation

of sow caliper 2013

savings of $285,000,
$15.82 per sow (U.S.)

2.4 /
Gestation 2.2

feed intake
per day, kg

2.0

1.8
2012 2013 2014

Year
8 farms — 18,000 sows



Summary

0 Available BCS tools (sow caliper) eliminates the

excuse for sows not in proper BC

0 Sow body condition caliper — works & being

adopted worldwide

— 26 countries throughout the world

— 25 states within U.S.
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Sow body condition caliper — adopted
worldwide




Thank you for your time

Mark Knauer
mtknauer@gmail.com
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Do not feed below maintenance

Average piglet birth weight

requirements

Knauer, unpublished
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Fast improvement in sow herd
body condition possible

0 Average herd caliper score improved from 18.2 to

15.0 in four months

Optimal

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Caliper score

W Caliper-9/14/2012
M Caliper-1/18/2013



C State

Extension

Heavy sows wean fewer piglets — Study B
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Preventing thin & fat sows




Preventing thin sows

0 Gestation — cull if no response to 1 feeding level

0 Lactation

— Prepare sow In late gestation

— Management

0 Feed intake

0 Lactation length
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Increase feed In late gestation to
iImprove BCS at weaning

15

14
13 Improved 1/3
caliper Of a BCS
score
11
10
9
Day 100 of Farrowing Weaning
gestation
m6lbs. m4|bs.

Knauer (2016) 83



Chart1

		Day 100 of gestation		Day 100 of gestation

		Farrowing		Farrowing

		Weaning		Weaning



6 lbs.

4 lbs.

caliper 
score

14.46

14.46

13.19

12.86

11.61

10.48



sheet1

		tnb		ave bwt												litter bwt												bwt cv												ave_lsw_wwt												lsw_wwt												lsw_cv_wwt												ave_wwt												wwt												nw												cv_wwt

		lsw		Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance

		survival		Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value

		NS						Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square

				Model		3		6.9		2.3		18.34				Model		2		631.9		316.0		6.17				Model		2		734.8		367.4		9.46				Model		1		89.39233		89.39233		18.52				Model		1		4085.27983		4085.27983		4.77				Model		1		358.97283		358.97283		5.13				Model		2		127.08319		63.54159		14.5				Model		1		4711.47548		4711.47548		6.86				Model		1		28.58713		28.58713		4.84				Model		1		364.96293		364.96293		5.61

				Error		63		7.9		0.1						Error		64		3275.4		51.2						Error		64		2484.5		38.8						Error		64		308.83692		4.82558						Error		64		54803		856.28926						Error		63		4411.55075		70.02462						Error		62		271.69113		4.38211						Error		63		43275		686.90015						Error		63		372.42826		5.91156						Error		62		4033.93604		65.06348

				Corrected Total		66		14.9								Corrected Total		66		3907.3								Corrected Total		66		3219.3								Corrected Total		65		398.22925								Corrected Total		65		58888								Corrected Total		64		4770.52358								Corrected Total		64		398.77432								Corrected Total		64		47986								Corrected Total		64		401.01538								Corrected Total		63		4398.89897

				Root MSE		0.36										Root MSE		7.15										Root MSE		6.23										Root MSE		2.19672										Root MSE		29.26242										Root MSE		8.36807										Root MSE		2.09335										Root MSE		26.20878										Root MSE		2.43137										Root MSE		8.06619

				Dependent Mean		2.56										Dependent Mean		32.44										Dependent Mean		20.65										Dependent Mean		12.50644										Dependent Mean		116.6197										Dependent Mean		20.00177										Dependent Mean		12.50516										Dependent Mean		118.41385										Dependent Mean		9.72308										Dependent Mean		20.11559

				R-Square		0.47										R-Square		0.16										R-Square		0.23										R-Square		0.2245										R-Square		0.0694										R-Square		0.0752										R-Square		0.3187										R-Square		0.0982										R-Square		0.0713										R-Square		0.083

				Adj R-Sq		0.44										Adj R-Sq		0.14										Adj R-Sq		0.20										Adj R-Sq		0.2124										Adj R-Sq		0.0548										Adj R-Sq		0.0606										Adj R-Sq		0.2967										Adj R-Sq		0.0839										Adj R-Sq		0.0565										Adj R-Sq		0.0682

				AIC		-65.83										AIC		335.60										AIC		317.08										AIC		173.84847										AIC		515.64121										AIC		345.14363										AIC		165.96811										AIC		493.56087										AIC		184.46772										AIC		335.19135

				AICC		-64.84										AICC		336.24										AICC		317.73										AICC		174.23557										AICC		516.02831										AICC		345.53707										AICC		166.63478										AICC		493.95431										AICC		184.86116										AICC		335.59135

				SBC		-126.01										SBC		273.21										SBC		254.69										SBC		110.22778										SBC		452.02052										SBC		282.4924										SBC		105.49127										SBC		430.90964										SBC		121.81649										SBC		273.50911

				Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates

				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value

				Intercept		1		2.320		0.418		5.54				Intercept		1		4.888		8.332		0.59				Intercept		1		11.618		2.829		4.11				Intercept		1		16.63832		0.997356		16.68				Intercept		1		176.383102		27.597242		6.39				Intercept		1		21.456095		1.220609		17.58				Intercept		1		21.814611		2.23379		9.77				Intercept		1		175.993261		22.224495		7.92				Intercept		1		3.894634		2.667544		1.46				Intercept		1		9.647213		4.533557		2.13

				genetics SPG		1		0.326		0.102		3.21				genetics SPG		1		4.560		2.041		2.23				line control		1		-3.748		1.689		-2.22				lsw		1		-0.431494		0.100253		-4.3				caliper_49d		1		-4.205101		1.9252		-2.18				line control		1		-5.251729		2.319513		-2.26				nw		1		-0.556527		0.106284		-5.24				caliper_35d		1		-3.990045		1.523513		-2.62				feed_level_49d		1		1.850299		0.84141		2.2				nw		1		1.061769		0.448306		2.37

				genetics select		0		0		.		.				genetics select		0		0		.		.				line select		0		0		.		.																												line select		0		0		.		.				caliper_35d		1		-0.270138		0.123723		-2.18

				tnb		1		-0.082		0.012		-6.85				feed_level_77d		1		7.650		2.496		3.06				tnb		1		0.773		0.206		3.76

				feed_level_77d		1		0.341		0.127		2.68																																																																Stepwise Selection Summary

																																																																												Step		Effect		Effect		AIC		F Value		Pr > F

				Stepwise Selection Summary												Stepwise Selection Summary												Stepwise Selection Summary																																																		Entered		Removed

				Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F																																						0		Intercept				186.9105		0		1

						Entered		Removed										Entered		Removed										Entered		Removed																																												1		nw				168.7833		22.87		<.0001

				0		Intercept				-29.7743		0		1		0		Intercept				343.4162		0		1		0		Intercept				330.4388		0		1																																						2		caliper_35d				165.9681*		4.77		0.0328

				1		tnb				-55.7079		33.62		<.0001		1		feed_level_77d				338.6302		6.93		0.0106		1		tnb				320.0473		13.21		0.0006

				2		genetics				-60.592		6.93		0.0106		2		genetics				335.5966*		4.99		0.0289		2		line				317.0800*		4.93		0.03

				3		feed_level_77d				-65.8268*		7.18		0.0094





bump

				4		6				control		select				SPG		Select				tnb				feed level 77				caliper_49d				cal_gain100_114

		ave_bwt		2.43		2.44		0.92		2.34		2.53		0.06		2.61		2.26		0.00		-0.082		0.00		0.341		0.01

		litter_bwt		30.80		30.88		0.96		29.89		31.79		0.34		33.25		28.43		0.02						7.649		0.00

		tnb		12.89		13.12		0.80		13.01		13.00		0.99		13.12		12.89		0.83

		bwt_cv		19.6		20.7				18.3		22.0		0.04		19.5		20.8		0.49		0.772		0.00

																						lsw

		ave_lsw_wwt		12.25		12.88		0.25		13.03		12.10		0.12		12.87		12.25		0.32		-0.450		0.00

		lsw_wwt		108.8		119.3		0.16		114.6		113.5		0.89		120.2		107.9		0.14										-3.95		0.05

		lsw		8.90		9.63		0.32		9.08		9.45		0.65		9.45		9.08		0.66

		lsw_wwt_cv		18.8		16.8		0.36		15.0		20.6		0.02		19.6		16.0		0.14

		survival		70.1		72.5		0.59		69.5		73.2		0.47		72.6		70.1		0.64

																						nw								caliper_35d

		ave_wwt		12.35		12.78		0.41		13.04		12.09		0.10		12.83		12.30		0.39		-0.555		0.00						-0.282		0.03

		wwt		116.5		119.7		0.63		121.1		115.0		0.41		121.2		115.0		0.43						feed_level_49d				-4.155		0.01

		nw		9.57		9.79		0.73		9.59		9.77		0.79		9.69		9.67		0.97						1.806		0.04

		cv_wwt		20.1		16.8		0.09		16.5		20.3		0.08		20.4		16.5		0.09		1.019		0.02

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28

		estrus		70		70

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		1.30		0.05		-1.62		-0.22		0.00





bump2

		

				4		6				control		select				SPG		Select				mid_gest_feed				tnb				caliper

		ave_bwt		2.44		2.44		0.98		2.34		2.53		0.06		2.61		2.26		0.00		0.36		0.02		-0.08		0.00						99.9				2.4365		2.56		0.1235

		litter_bwt		31.0		30.8		0.92		29.9		31.8		0.35		33.2		28.5		0.03		8.266		0.01										99.4				30.87		32.44		1.57

		tnb		12.92		12.95		0.98		12.94		12.92		0.99		13.20		12.66		0.62		2.58		0.11										100.2				12.9315

		bwt_cv		19.6		20.8		0.44		18.3		22.1		0.04		19.5		20.9		0.45		-1.17		0.67		0.79		0.00						106.2				20.195		20.65		0.455

																										lsw

		ave_lsw_wwt		12.25		12.81		0.31		12.99		12.06		0.13		12.91		12.15		0.23		1.07		0.25		-4.74		0.00						104.6				12.5295

		lsw_wwt		108.4		119.1		0.15		114.5		113.0		0.86		120.7		106.8		0.10		24.69		0.05										109.8				113.7225		116.6		2.8775

		lsw		8.92		9.49		0.44		9.02		9.39		0.65		9.51		8.90		0.47		2.01		0.11										106.3				9.206		9.43		0.224

		lsw_wwt_cv		19.1		16.6		0.23		15.1		20.6		0.02		19.6		16.0		0.14		0.33		0.93										86.7				17.828		20		2.172

		survival		70.2		72.0		0.69		69.2		73.0		0.45		72.7		69.5		0.54		5.03		0.52										102.6				71.09		72.7		1.61

		fullvalue		8.56		9.59		0.10																										112.1				9.0755

		ave_wwt		12.38		12.79		0.43		13.04		12.13		0.12		12.80		12.38		0.50						-0.55		0.00		-0.26		0.07		103.4

		wwt		116.9		119.8		0.67		121.1		115.6		0.46		120.7		115.9		0.54										-4.29		0.02		102.5

		nw		9.54		9.79		0.70		9.56		9.78		0.75		9.68		9.65		0.96		1.76		0.10										102.6

		cv_wwt		20.1		16.9		0.11		16.6		20.3		0.09		20.3		16.6		0.11										0.32		0.55		84.2

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28														95.9

		estrus		70		70																												100.0

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		-1.30		0.05		-1.62		-0.22		0.00														69.4
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		The MEANS Procedure

		Variable		Label		N		Mean		Std Dev		Coeff of Variation		Minimum		Maximum

		birthwt		birthwt		67		2.4253731		0.4252783		17.5345499		1.45		3.45

		ave_bwt				67		2.5618893		0.4749585		18.539386		1.7694444		4.03

		litter_bwt		litter bwt		67		32.438806		7.6942709		23.7193407		10.35		46.75

		tnb		tnb		67		13.0597015		3.7290042		28.5535182		5		21

		bwt_cv		bwt_cv		67		20.6522657		6.9840522		33.8173654		4.6423557		36.844607

		ave_lsw_wwt				66		12.5064389		2.4751977		19.7913871		8.61625		20.1716667

		lsw_wwt		lsw_wwt		66		116.619697		30.0992697		25.809765		13.285		192.51

		lsw		lsw		67		9.4328358		2.9399231		31.1669064		0		16

		lsw_cv_wwt		lsw_cv_wwt		65		20.0017701		8.6336221		43.1642904		3.895388		48.372813

		survival				67		72.706463		18.109158		24.907219		0		100

		ave_wwt				65		12.5051593		2.4961668		19.9610955		9.2568182		20.1716667

		wwt		wwt		65		118.4138462		27.3821865		23.1241425		9.585		172.3

		nw		nw		65		9.7230769		2.5031711		25.7446391		1		14

		cv_wwt		cv_wwt		64		20.1155897		8.3560633		41.5402351		6.3070741		48.372813

		caliper_35d		caliper 35d		67		14.4029851		2.1253142		14.7560678		10		20

		caliper_49d		caliper 49d		67		14.2238806		1.8734258		13.1709891		10		18

		caliper_63d		caliper 63d		67		13.9253731		2.0839461		14.9651005		10		20

		caliper_77d		caliper 77d		67		14.4776119		2.0102631		13.8853226		11		20

		caliper_100d		caliper 100d		67		14.4925373		2.1417434		14.7782498		9		19

		caliper_114d		caliper 114d		67		13.0597015		2.392416		18.3190713		8		20

		Day_7_caliper		Day 7 caliper		61		11.0983607		2.6501882		23.8790957		6		18

		cal_gain100_114				67		-1.4328358		1.5198074		-106.0698922		-6		2

		cal_gain100_7				61		-3.5081967		1.9546777		-55.7174493		-6		2

		caliper_lact_loss		caliper_lact_loss		61		-2.0491803		1.9529997		-95.3063831		-6		3

		ave_gest_caliper		ave_gest_caliper		67		14.2574627		1.9009418		13.3329602		10.75		19.5

		caliper_gest_change		caliper_gest_change		67		0.0895522		1.5543813		1735.73		-5		4

		feed_level_35d		feed level 35d		67		3.0932836		0.2676915		8.65396		2.75		4

		feed_level_49d		feed level 49d		67		3.1529851		0.3587521		11.3781734		2.75		4

		feed_level_63d		feed level 63d		67		3.2201493		0.4071389		12.6434797		2.75		4

		feed_level_77d		feed level 77d		67		3.1567164		0.3584368		11.3547352		2.75		4

		mid_gest_feed		mid_gest_feed		67		3.1557836		0.3002077		9.5129367		2.75		3.875

		tot_gest_feed		tot_gest_feed		67		3.5814366		0.2913241		8.1342818		3.125		4.2625
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		tnb		ave bwt												litter bwt												bwt cv												ave_lsw_wwt												lsw_wwt												lsw_cv_wwt												ave_wwt												wwt												nw												cv_wwt

		lsw		Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance												Analysis of Variance

		survival		Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value				Source		DF		Sum of		Mean		F Value

		NS						Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square

				Model		3		6.9		2.3		18.34				Model		2		631.9		316.0		6.17				Model		2		734.8		367.4		9.46				Model		1		89.39233		89.39233		18.52				Model		1		4085.27983		4085.27983		4.77				Model		1		358.97283		358.97283		5.13				Model		2		127.08319		63.54159		14.5				Model		1		4711.47548		4711.47548		6.86				Model		1		28.58713		28.58713		4.84				Model		1		364.96293		364.96293		5.61

				Error		63		7.9		0.1						Error		64		3275.4		51.2						Error		64		2484.5		38.8						Error		64		308.83692		4.82558						Error		64		54803		856.28926						Error		63		4411.55075		70.02462						Error		62		271.69113		4.38211						Error		63		43275		686.90015						Error		63		372.42826		5.91156						Error		62		4033.93604		65.06348

				Corrected Total		66		14.9								Corrected Total		66		3907.3								Corrected Total		66		3219.3								Corrected Total		65		398.22925								Corrected Total		65		58888								Corrected Total		64		4770.52358								Corrected Total		64		398.77432								Corrected Total		64		47986								Corrected Total		64		401.01538								Corrected Total		63		4398.89897

				Root MSE		0.36										Root MSE		7.15										Root MSE		6.23										Root MSE		2.19672										Root MSE		29.26242										Root MSE		8.36807										Root MSE		2.09335										Root MSE		26.20878										Root MSE		2.43137										Root MSE		8.06619

				Dependent Mean		2.56										Dependent Mean		32.44										Dependent Mean		20.65										Dependent Mean		12.50644										Dependent Mean		116.6197										Dependent Mean		20.00177										Dependent Mean		12.50516										Dependent Mean		118.41385										Dependent Mean		9.72308										Dependent Mean		20.11559

				R-Square		0.47										R-Square		0.16										R-Square		0.23										R-Square		0.2245										R-Square		0.0694										R-Square		0.0752										R-Square		0.3187										R-Square		0.0982										R-Square		0.0713										R-Square		0.083

				Adj R-Sq		0.44										Adj R-Sq		0.14										Adj R-Sq		0.20										Adj R-Sq		0.2124										Adj R-Sq		0.0548										Adj R-Sq		0.0606										Adj R-Sq		0.2967										Adj R-Sq		0.0839										Adj R-Sq		0.0565										Adj R-Sq		0.0682

				AIC		-65.83										AIC		335.60										AIC		317.08										AIC		173.84847										AIC		515.64121										AIC		345.14363										AIC		165.96811										AIC		493.56087										AIC		184.46772										AIC		335.19135

				AICC		-64.84										AICC		336.24										AICC		317.73										AICC		174.23557										AICC		516.02831										AICC		345.53707										AICC		166.63478										AICC		493.95431										AICC		184.86116										AICC		335.59135

				SBC		-126.01										SBC		273.21										SBC		254.69										SBC		110.22778										SBC		452.02052										SBC		282.4924										SBC		105.49127										SBC		430.90964										SBC		121.81649										SBC		273.50911

				Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates

				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value

				Intercept		1		2.320		0.418		5.54				Intercept		1		4.888		8.332		0.59				Intercept		1		11.618		2.829		4.11				Intercept		1		16.63832		0.997356		16.68				Intercept		1		176.383102		27.597242		6.39				Intercept		1		21.456095		1.220609		17.58				Intercept		1		21.814611		2.23379		9.77				Intercept		1		175.993261		22.224495		7.92				Intercept		1		3.894634		2.667544		1.46				Intercept		1		9.647213		4.533557		2.13

				genetics SPG		1		0.326		0.102		3.21				genetics SPG		1		4.560		2.041		2.23				line control		1		-3.748		1.689		-2.22				lsw		1		-0.431494		0.100253		-4.3				caliper_49d		1		-4.205101		1.9252		-2.18				line control		1		-5.251729		2.319513		-2.26				nw		1		-0.556527		0.106284		-5.24				caliper_35d		1		-3.990045		1.523513		-2.62				feed_level_49d		1		1.850299		0.84141		2.2				nw		1		1.061769		0.448306		2.37

				genetics select		0		0		.		.				genetics select		0		0		.		.				line select		0		0		.		.																												line select		0		0		.		.				caliper_35d		1		-0.270138		0.123723		-2.18

				tnb		1		-0.082		0.012		-6.85				feed_level_77d		1		7.650		2.496		3.06				tnb		1		0.773		0.206		3.76

				feed_level_77d		1		0.341		0.127		2.68																																																																Stepwise Selection Summary

																																																																												Step		Effect		Effect		AIC		F Value		Pr > F

				Stepwise Selection Summary												Stepwise Selection Summary												Stepwise Selection Summary																																																		Entered		Removed

				Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F																																						0		Intercept				186.9105		0		1

						Entered		Removed										Entered		Removed										Entered		Removed																																												1		nw				168.7833		22.87		<.0001

				0		Intercept				-29.7743		0		1		0		Intercept				343.4162		0		1		0		Intercept				330.4388		0		1																																						2		caliper_35d				165.9681*		4.77		0.0328

				1		tnb				-55.7079		33.62		<.0001		1		feed_level_77d				338.6302		6.93		0.0106		1		tnb				320.0473		13.21		0.0006

				2		genetics				-60.592		6.93		0.0106		2		genetics				335.5966*		4.99		0.0289		2		line				317.0800*		4.93		0.03

				3		feed_level_77d				-65.8268*		7.18		0.0094





bump

				4		6				control		select				SPG		Select				tnb				feed level 77				caliper_49d				cal_gain100_114

		ave_bwt		2.43		2.44		0.92		2.34		2.53		0.06		2.61		2.26		0.00		-0.082		0.00		0.341		0.01

		litter_bwt		30.80		30.88		0.96		29.89		31.79		0.34		33.25		28.43		0.02						7.649		0.00

		tnb		12.89		13.12		0.80		13.01		13.00		0.99		13.12		12.89		0.83

		bwt_cv		19.6		20.7				18.3		22.0		0.04		19.5		20.8		0.49		0.772		0.00

																						lsw

		ave_lsw_wwt		12.25		12.88		0.25		13.03		12.10		0.12		12.87		12.25		0.32		-0.450		0.00

		lsw_wwt		108.8		119.3		0.16		114.6		113.5		0.89		120.2		107.9		0.14										-3.95		0.05

		lsw		8.90		9.63		0.32		9.08		9.45		0.65		9.45		9.08		0.66

		lsw_wwt_cv		18.8		16.8		0.36		15.0		20.6		0.02		19.6		16.0		0.14

		survival		70.1		72.5		0.59		69.5		73.2		0.47		72.6		70.1		0.64

																						nw								caliper_35d

		ave_wwt		12.35		12.78		0.41		13.04		12.09		0.10		12.83		12.30		0.39		-0.555		0.00						-0.282		0.03

		wwt		116.5		119.7		0.63		121.1		115.0		0.41		121.2		115.0		0.43						feed_level_49d				-4.155		0.01

		nw		9.57		9.79		0.73		9.59		9.77		0.79		9.69		9.67		0.97						1.806		0.04

		cv_wwt		20.1		16.8		0.09		16.5		20.3		0.08		20.4		16.5		0.09		1.019		0.02

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28

		estrus		70		70

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		1.30		0.05		-1.62		-0.22		0.00
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				4		6				control		select				SPG		Select				mid_gest_feed				tnb				caliper

		ave_bwt		2.44		2.44		0.98		2.34		2.53		0.06		2.61		2.26		0.00		0.36		0.02		-0.08		0.00						99.9				2.4365		2.56		0.1235

		litter_bwt		31.0		30.8		0.92		29.9		31.8		0.35		33.2		28.5		0.03		8.266		0.01										99.4				30.87		32.44		1.57

		tnb		12.92		12.95		0.98		12.94		12.92		0.99		13.20		12.66		0.62		2.58		0.11										100.2				12.9315

		bwt_cv		19.6		20.8		0.44		18.3		22.1		0.04		19.5		20.9		0.45		-1.17		0.67		0.79		0.00						106.2				20.195		20.65		0.455

																										lsw

		ave_lsw_wwt		12.25		12.81		0.31		12.99		12.06		0.13		12.91		12.15		0.23		1.07		0.25		-4.74		0.00						104.6				12.5295

		lsw_wwt		108.4		119.1		0.15		114.5		113.0		0.86		120.7		106.8		0.10		24.69		0.05										109.8				113.7225		116.6		2.8775

		lsw		8.92		9.49		0.44		9.02		9.39		0.65		9.51		8.90		0.47		2.01		0.11										106.3				9.206		9.43		0.224

		lsw_wwt_cv		19.1		16.6		0.23		15.1		20.6		0.02		19.6		16.0		0.14		0.33		0.93										86.7				17.828		20		2.172

		survival		70.2		72.0		0.69		69.2		73.0		0.45		72.7		69.5		0.54		5.03		0.52										102.6				71.09		72.7		1.61

		fullvalue		8.56		9.59		0.10																										112.1				9.0755

		ave_wwt		12.38		12.79		0.43		13.04		12.13		0.12		12.80		12.38		0.50						-0.55		0.00		-0.26		0.07		103.4

		wwt		116.9		119.8		0.67		121.1		115.6		0.46		120.7		115.9		0.54										-4.29		0.02		102.5

		nw		9.54		9.79		0.70		9.56		9.78		0.75		9.68		9.65		0.96		1.76		0.10										102.6

		cv_wwt		20.1		16.9		0.11		16.6		20.3		0.09		20.3		16.6		0.11										0.32		0.55		84.2

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28														95.9

		estrus		70		70																												100.0

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		-1.30		0.05		-1.62		-0.22		0.00														69.4





Sheet2

		

				4 lb.		6 lb.																																												day																						2.73 kg		1.82 kg

		35		3.06		3.17																																														BCS 2		BCS 3		BCS 4														Day 100 of gestation		14.46		14.46		14.50

		49		3.13		3.22																																												35		10.6		13.8		16.7				3.2		6.1		2.9						Farrowing		13.19		12.86		13.10

		63		3.21		3.27																																												49		11.7		13.5		16.2				1.8		4.4		2.6						Weaning		11.61		10.48		11.10

		77		3.15		3.20																																												63		11.2		13.2		16.0				2.1		4.8		2.7

		90		4.02		4.02																																												77		12.0		13.7		16.6				1.7		4.5		2.9

		100		4.02		6.02																																												100		11.9		13.8		16.4				1.9		4.5		2.6

																																																		114		10.5		12.3		15.1				1.9		4.7		2.8

																																																		7		8.0		10.3		13.2				2.3		5.2		2.9

																																																				2.6		3.4		3.4

																																																		Parameter		se

																																																		day(bcs) 35 2		0.677

																																																		day(bcs) 49 2		0.677

																																																		day(bcs) 63 2		0.677

																												BCS																						day(bcs) 77 2		0.677

																												4		2.87																				day(bcs) 100 2		0.677

																												3		3.19																				day(bcs) 114 2		0.677

																												2		3.75																				day(bcs) 7 2		0.716

				4 lb.		6 lb.																																												day(bcs) 35 3		0.422

		35		14.46		14.07																																												day(bcs) 49 3		0.422

		49		14.37		13.80																																												day(bcs) 63 3		0.422

		63		13.99		13.58																																												day(bcs) 77 3		0.422

		77		14.58		14.10																																												day(bcs) 100 3		0.422

		100		14.52		14.19																																												day(bcs) 114 3		0.422

		114		12.90		12.95																																												day(bcs) 7 3		0.429

		7		10.60		11.27																																												day(bcs) 35 4		0.486

				3.85		2.80																																												day(bcs) 49 4		0.486

																																																		day(bcs) 63 4		0.486

																																																		day(bcs) 77 4		0.486

																																																		day(bcs) 100 4		0.486

																																																		day(bcs) 114 4		0.486

				caliper 35d		caliper 100d																																												day(bcs) 7 4		0.499

		9		0		1.49

		10		4.48		0																																														BCS 2		BCS 3		BCS 4						BCS 2		BCS 3		BCS 4

		11		5.97		8.96																																												35		3.79		3.03		2.99				35		10.6		13.8		16.7		0.677		0.422		0.486

		12		7.46		7.46																																												49		3.71		3.21		2.84				49		11.7		13.5		16.2		0.677		0.422		0.486

		13		13.43		10.45																																												63		3.86		3.29		2.85				63		11.2		13.2		16.0		0.677		0.422		0.486

		14		16.42		22.39																																												77		3.64		3.24		2.81				77		12.0		13.7		16.6		0.677		0.422		0.486

		15		22.39		19.4																																												90		4.00		4.00		4.00				100		11.9		13.8		16.4		0.677		0.422		0.486

		16		17.91		10.45																																												100		5.43		4.90		5.00				114		10.5		12.3		15.1		0.677		0.422		0.486

		17		7.46		13.43

		18		1.49		1.49

		19		0		4.48																																												day		bcs		feed_level LSMEAN		LSMEAN Number						BCS 2		BCS 3		BCS 4

		20		2.99		0																																												35		2		3.79		0.20				35		3.79		3.03		2.99		0.20		0.13		0.14

																																																		49		2		3.71		0.20				49		3.71		3.21		2.84		0.20		0.13		0.14

																																																		63		2		3.86		0.20				63		3.86		3.29		2.85		0.20		0.13		0.14

																																																		77		2		3.64		0.20				77		3.64		3.24		2.81		0.20		0.13		0.14

				caliper 35d		caliper 100d																																												90		2		4.00		0.20				90		4.00		4.00		4.00		0.20		0.13		0.14

		≤10		4.48		1.49																																												100		2		5.43		0.20				100		5.43		4.90		5.00		0.20		0.13		0.14

		11		5.97		8.96																																												35		3		3.03

		12		7.46		7.46																																												49		3		3.21

		13		13.43		10.45																																												63		3		3.29

		14		16.42		22.39																																												77		3		3.24

		15		22.39		19.4																																												90		3		4.00

		16		17.91		10.45																																												100		3		4.90

		17		7.46		13.43																																												35		4		2.99

		≥18		4.48		5.97																																												49		4		2.84

																																																		63		4		2.85

																																																		77		4		2.81

																																																		90		4		4.00

																																																		100		4		5.00

																												TNB		LSW		Fullvalue

				4lb.		6lb.		se																		4lb.		13.05		9.14		8.56

		TNB		12.92		12.95		0.93																		6lb.		13.08		9.71		9.59

		LSW		8.92		9.49		0.73																				0.93		0.73		0.61

		Fullvalue		8.56		9.59		0.61

																												13.06		9.43		9.08
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		The MEANS Procedure

		Variable		Label		N		Mean		Std Dev		Coeff of Variation		Minimum		Maximum

		birthwt		birthwt		67		2.4253731		0.4252783		17.5345499		1.45		3.45

		ave_bwt				67		2.5618893		0.4749585		18.539386		1.7694444		4.03

		litter_bwt		litter bwt		67		32.438806		7.6942709		23.7193407		10.35		46.75

		tnb		tnb		67		13.0597015		3.7290042		28.5535182		5		21

		bwt_cv		bwt_cv		67		20.6522657		6.9840522		33.8173654		4.6423557		36.844607

		ave_lsw_wwt				66		12.5064389		2.4751977		19.7913871		8.61625		20.1716667

		lsw_wwt		lsw_wwt		66		116.619697		30.0992697		25.809765		13.285		192.51

		lsw		lsw		67		9.4328358		2.9399231		31.1669064		0		16

		lsw_cv_wwt		lsw_cv_wwt		65		20.0017701		8.6336221		43.1642904		3.895388		48.372813

		survival				67		72.706463		18.109158		24.907219		0		100

		ave_wwt				65		12.5051593		2.4961668		19.9610955		9.2568182		20.1716667

		wwt		wwt		65		118.4138462		27.3821865		23.1241425		9.585		172.3

		nw		nw		65		9.7230769		2.5031711		25.7446391		1		14

		cv_wwt		cv_wwt		64		20.1155897		8.3560633		41.5402351		6.3070741		48.372813

		caliper_35d		caliper 35d		67		14.4029851		2.1253142		14.7560678		10		20

		caliper_49d		caliper 49d		67		14.2238806		1.8734258		13.1709891		10		18

		caliper_63d		caliper 63d		67		13.9253731		2.0839461		14.9651005		10		20

		caliper_77d		caliper 77d		67		14.4776119		2.0102631		13.8853226		11		20

		caliper_100d		caliper 100d		67		14.4925373		2.1417434		14.7782498		9		19

		caliper_114d		caliper 114d		67		13.0597015		2.392416		18.3190713		8		20

		Day_7_caliper		Day 7 caliper		61		11.0983607		2.6501882		23.8790957		6		18

		cal_gain100_114				67		-1.4328358		1.5198074		-106.0698922		-6		2

		cal_gain100_7				61		-3.5081967		1.9546777		-55.7174493		-6		2

		caliper_lact_loss		caliper_lact_loss		61		-2.0491803		1.9529997		-95.3063831		-6		3

		ave_gest_caliper		ave_gest_caliper		67		14.2574627		1.9009418		13.3329602		10.75		19.5

		caliper_gest_change		caliper_gest_change		67		0.0895522		1.5543813		1735.73		-5		4

		feed_level_35d		feed level 35d		67		3.0932836		0.2676915		8.65396		2.75		4

		feed_level_49d		feed level 49d		67		3.1529851		0.3587521		11.3781734		2.75		4

		feed_level_63d		feed level 63d		67		3.2201493		0.4071389		12.6434797		2.75		4

		feed_level_77d		feed level 77d		67		3.1567164		0.3584368		11.3547352		2.75		4

		mid_gest_feed		mid_gest_feed		67		3.1557836		0.3002077		9.5129367		2.75		3.875

		tot_gest_feed		tot_gest_feed		67		3.5814366		0.2913241		8.1342818		3.125		4.2625
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		49		49		49		0.67665347		0.67665347		0.42151286		0.42151286		0.48609055		0.48609055
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		NS						Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square										Squares		Square

				Model		3		6.9		2.3		18.34				Model		2		631.9		316.0		6.17				Model		2		734.8		367.4		9.46				Model		1		89.39233		89.39233		18.52				Model		1		4085.27983		4085.27983		4.77				Model		1		358.97283		358.97283		5.13				Model		2		127.08319		63.54159		14.5				Model		1		4711.47548		4711.47548		6.86				Model		1		28.58713		28.58713		4.84				Model		1		364.96293		364.96293		5.61

				Error		63		7.9		0.1						Error		64		3275.4		51.2						Error		64		2484.5		38.8						Error		64		308.83692		4.82558						Error		64		54803		856.28926						Error		63		4411.55075		70.02462						Error		62		271.69113		4.38211						Error		63		43275		686.90015						Error		63		372.42826		5.91156						Error		62		4033.93604		65.06348

				Corrected Total		66		14.9								Corrected Total		66		3907.3								Corrected Total		66		3219.3								Corrected Total		65		398.22925								Corrected Total		65		58888								Corrected Total		64		4770.52358								Corrected Total		64		398.77432								Corrected Total		64		47986								Corrected Total		64		401.01538								Corrected Total		63		4398.89897

				Root MSE		0.36										Root MSE		7.15										Root MSE		6.23										Root MSE		2.19672										Root MSE		29.26242										Root MSE		8.36807										Root MSE		2.09335										Root MSE		26.20878										Root MSE		2.43137										Root MSE		8.06619

				Dependent Mean		2.56										Dependent Mean		32.44										Dependent Mean		20.65										Dependent Mean		12.50644										Dependent Mean		116.6197										Dependent Mean		20.00177										Dependent Mean		12.50516										Dependent Mean		118.41385										Dependent Mean		9.72308										Dependent Mean		20.11559

				R-Square		0.47										R-Square		0.16										R-Square		0.23										R-Square		0.2245										R-Square		0.0694										R-Square		0.0752										R-Square		0.3187										R-Square		0.0982										R-Square		0.0713										R-Square		0.083

				Adj R-Sq		0.44										Adj R-Sq		0.14										Adj R-Sq		0.20										Adj R-Sq		0.2124										Adj R-Sq		0.0548										Adj R-Sq		0.0606										Adj R-Sq		0.2967										Adj R-Sq		0.0839										Adj R-Sq		0.0565										Adj R-Sq		0.0682

				AIC		-65.83										AIC		335.60										AIC		317.08										AIC		173.84847										AIC		515.64121										AIC		345.14363										AIC		165.96811										AIC		493.56087										AIC		184.46772										AIC		335.19135

				AICC		-64.84										AICC		336.24										AICC		317.73										AICC		174.23557										AICC		516.02831										AICC		345.53707										AICC		166.63478										AICC		493.95431										AICC		184.86116										AICC		335.59135

				SBC		-126.01										SBC		273.21										SBC		254.69										SBC		110.22778										SBC		452.02052										SBC		282.4924										SBC		105.49127										SBC		430.90964										SBC		121.81649										SBC		273.50911

				Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates												Parameter Estimates

				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value				Parameter		DF		Estimate		Standard Error		t Value

				Intercept		1		2.320		0.418		5.54				Intercept		1		4.888		8.332		0.59				Intercept		1		11.618		2.829		4.11				Intercept		1		16.63832		0.997356		16.68				Intercept		1		176.383102		27.597242		6.39				Intercept		1		21.456095		1.220609		17.58				Intercept		1		21.814611		2.23379		9.77				Intercept		1		175.993261		22.224495		7.92				Intercept		1		3.894634		2.667544		1.46				Intercept		1		9.647213		4.533557		2.13

				genetics SPG		1		0.326		0.102		3.21				genetics SPG		1		4.560		2.041		2.23				line control		1		-3.748		1.689		-2.22				lsw		1		-0.431494		0.100253		-4.3				caliper_49d		1		-4.205101		1.9252		-2.18				line control		1		-5.251729		2.319513		-2.26				nw		1		-0.556527		0.106284		-5.24				caliper_35d		1		-3.990045		1.523513		-2.62				feed_level_49d		1		1.850299		0.84141		2.2				nw		1		1.061769		0.448306		2.37

				genetics select		0		0		.		.				genetics select		0		0		.		.				line select		0		0		.		.																												line select		0		0		.		.				caliper_35d		1		-0.270138		0.123723		-2.18

				tnb		1		-0.082		0.012		-6.85				feed_level_77d		1		7.650		2.496		3.06				tnb		1		0.773		0.206		3.76

				feed_level_77d		1		0.341		0.127		2.68																																																																Stepwise Selection Summary

																																																																												Step		Effect		Effect		AIC		F Value		Pr > F

				Stepwise Selection Summary												Stepwise Selection Summary												Stepwise Selection Summary																																																		Entered		Removed

				Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F		Step		Effect		Effect		AIC		F Value		Pr > F																																						0		Intercept				186.9105		0		1

						Entered		Removed										Entered		Removed										Entered		Removed																																												1		nw				168.7833		22.87		<.0001

				0		Intercept				-29.7743		0		1		0		Intercept				343.4162		0		1		0		Intercept				330.4388		0		1																																						2		caliper_35d				165.9681*		4.77		0.0328

				1		tnb				-55.7079		33.62		<.0001		1		feed_level_77d				338.6302		6.93		0.0106		1		tnb				320.0473		13.21		0.0006

				2		genetics				-60.592		6.93		0.0106		2		genetics				335.5966*		4.99		0.0289		2		line				317.0800*		4.93		0.03

				3		feed_level_77d				-65.8268*		7.18		0.0094





bump

				4		6				control		select				SPG		Select				tnb				feed level 77				caliper_49d				cal_gain100_114

		ave_bwt		2.43		2.44		0.92		2.34		2.53		0.06		2.61		2.26		0.00		-0.082		0.00		0.341		0.01

		litter_bwt		30.80		30.88		0.96		29.89		31.79		0.34		33.25		28.43		0.02						7.649		0.00

		tnb		12.89		13.12		0.80		13.01		13.00		0.99		13.12		12.89		0.83

		bwt_cv		19.6		20.7				18.3		22.0		0.04		19.5		20.8		0.49		0.772		0.00

																						lsw

		ave_lsw_wwt		12.25		12.88		0.25		13.03		12.10		0.12		12.87		12.25		0.32		-0.450		0.00

		lsw_wwt		108.8		119.3		0.16		114.6		113.5		0.89		120.2		107.9		0.14										-3.95		0.05

		lsw		8.90		9.63		0.32		9.08		9.45		0.65		9.45		9.08		0.66

		lsw_wwt_cv		18.8		16.8		0.36		15.0		20.6		0.02		19.6		16.0		0.14

		survival		70.1		72.5		0.59		69.5		73.2		0.47		72.6		70.1		0.64

																						nw								caliper_35d

		ave_wwt		12.35		12.78		0.41		13.04		12.09		0.10		12.83		12.30		0.39		-0.555		0.00						-0.282		0.03

		wwt		116.5		119.7		0.63		121.1		115.0		0.41		121.2		115.0		0.43						feed_level_49d				-4.155		0.01

		nw		9.57		9.79		0.73		9.59		9.77		0.79		9.69		9.67		0.97						1.806		0.04

		cv_wwt		20.1		16.8		0.09		16.5		20.3		0.08		20.4		16.5		0.09		1.019		0.02

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28

		estrus		70		70

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		1.30		0.05		-1.62		-0.22		0.00





bump2

		

				4		6				control		select				SPG		Select				mid_gest_feed				tnb				caliper

		ave_bwt		2.44		2.44		0.98		2.34		2.53		0.06		2.61		2.26		0.00		0.36		0.02		-0.08		0.00						99.9				2.4365		2.56		0.1235

		litter_bwt		31.0		30.8		0.92		29.9		31.8		0.35		33.2		28.5		0.03		8.266		0.01										99.4				30.87		32.44		1.57

		tnb		12.92		12.95		0.98		12.94		12.92		0.99		13.20		12.66		0.62		2.58		0.11										100.2				12.9315

		bwt_cv		19.6		20.8		0.44		18.3		22.1		0.04		19.5		20.9		0.45		-1.17		0.67		0.79		0.00						106.2				20.195		20.65		0.455

																										lsw

		ave_lsw_wwt		12.25		12.81		0.31		12.99		12.06		0.13		12.91		12.15		0.23		1.07		0.25		-4.74		0.00						104.6				12.5295

		lsw_wwt		108.4		119.1		0.15		114.5		113.0		0.86		120.7		106.8		0.10		24.69		0.05										109.8				113.7225		116.6		2.8775

		lsw		8.92		9.49		0.44		9.02		9.39		0.65		9.51		8.90		0.47		2.01		0.11										106.3				9.206		9.43		0.224

		lsw_wwt_cv		19.1		16.6		0.23		15.1		20.6		0.02		19.6		16.0		0.14		0.33		0.93										86.7				17.828		20		2.172

		survival		70.2		72.0		0.69		69.2		73.0		0.45		72.7		69.5		0.54		5.03		0.52										102.6				71.09		72.7		1.61

		fullvalue		8.56		9.59		0.10																										112.1				9.0755

		ave_wwt		12.38		12.79		0.43		13.04		12.13		0.12		12.80		12.38		0.50						-0.55		0.00		-0.26		0.07		103.4

		wwt		116.9		119.8		0.67		121.1		115.6		0.46		120.7		115.9		0.54										-4.29		0.02		102.5

		nw		9.54		9.79		0.70		9.56		9.78		0.75		9.68		9.65		0.96		1.76		0.10										102.6

		cv_wwt		20.1		16.9		0.11		16.6		20.3		0.09		20.3		16.6		0.11										0.32		0.55		84.2

		w2e		5.60		5.37		0.45		5.71		5.26		0.20		5.28		5.69		0.28														95.9

		estrus		70		70																												100.0

		cal_gain100_114		-1.09		-0.75		0.33		-0.55		-1.30		0.05		-1.62		-0.22		0.00														69.4





Sheet2

		

				4 lb.		6 lb.																																												day																						2.73 kg		1.82 kg

		35		3.06		3.17																																														BCS 2		BCS 3		BCS 4														Day 100 of gestation		14.46		14.46		14.50

		49		3.13		3.22																																												35		10.6		13.8		16.7				3.2		6.1		2.9						Farrowing		13.19		12.86		13.10

		63		3.21		3.27																																												49		11.7		13.5		16.2				1.8		4.4		2.6						Weaning		11.61		10.48		11.10

		77		3.15		3.20																																												63		11.2		13.2		16.0				2.1		4.8		2.7

		90		4.02		4.02																																												77		12.0		13.7		16.6				1.7		4.5		2.9

		100		4.02		6.02																																												100		11.9		13.8		16.4				1.9		4.5		2.6

																																																		114		10.5		12.3		15.1				1.9		4.7		2.8

																																																		7		8.0		10.3		13.2				2.3		5.2		2.9

																																																				2.6		3.4		3.4

																																																		Parameter		se

																																																		day(bcs) 35 2		0.677

																																																		day(bcs) 49 2		0.677

																																																		day(bcs) 63 2		0.677

																												BCS																						day(bcs) 77 2		0.677

																												4		2.87																				day(bcs) 100 2		0.677

																												3		3.19																				day(bcs) 114 2		0.677

																												2		3.75																				day(bcs) 7 2		0.716

				4 lb.		6 lb.																																												day(bcs) 35 3		0.422

		35		14.46		14.07																																												day(bcs) 49 3		0.422

		49		14.37		13.80																																												day(bcs) 63 3		0.422

		63		13.99		13.58																																												day(bcs) 77 3		0.422

		77		14.58		14.10																																												day(bcs) 100 3		0.422

		100		14.52		14.19																																												day(bcs) 114 3		0.422

		114		12.90		12.95																																												day(bcs) 7 3		0.429

		7		10.60		11.27																																												day(bcs) 35 4		0.486

				3.85		2.80																																												day(bcs) 49 4		0.486

																																																		day(bcs) 63 4		0.486

																																																		day(bcs) 77 4		0.486

																																																		day(bcs) 100 4		0.486

																																																		day(bcs) 114 4		0.486

				caliper 35d		caliper 100d																																												day(bcs) 7 4		0.499

		9		0		1.49

		10		4.48		0																																														BCS 2		BCS 3		BCS 4						BCS 2		BCS 3		BCS 4

		11		5.97		8.96																																												35		3.79		3.03		2.99				35		10.6		13.8		16.7		0.677		0.422		0.486

		12		7.46		7.46																																												49		3.71		3.21		2.84				49		11.7		13.5		16.2		0.677		0.422		0.486

		13		13.43		10.45																																												63		3.86		3.29		2.85				63		11.2		13.2		16.0		0.677		0.422		0.486

		14		16.42		22.39																																												77		3.64		3.24		2.81				77		12.0		13.7		16.6		0.677		0.422		0.486

		15		22.39		19.4																																												90		4.00		4.00		4.00				100		11.9		13.8		16.4		0.677		0.422		0.486

		16		17.91		10.45																																												100		5.43		4.90		5.00				114		10.5		12.3		15.1		0.677		0.422		0.486

		17		7.46		13.43

		18		1.49		1.49

		19		0		4.48																																												day		bcs		feed_level LSMEAN		LSMEAN Number						BCS 2		BCS 3		BCS 4

		20		2.99		0																																												35		2		3.79		0.20				35		3.79		3.03		2.99		0.20		0.13		0.14

																																																		49		2		3.71		0.20				49		3.71		3.21		2.84		0.20		0.13		0.14

																																																		63		2		3.86		0.20				63		3.86		3.29		2.85		0.20		0.13		0.14

																																																		77		2		3.64		0.20				77		3.64		3.24		2.81		0.20		0.13		0.14

				caliper 35d		caliper 100d																																												90		2		4.00		0.20				90		4.00		4.00		4.00		0.20		0.13		0.14

		≤10		4.48		1.49																																												100		2		5.43		0.20				100		5.43		4.90		5.00		0.20		0.13		0.14

		11		5.97		8.96																																												35		3		3.03

		12		7.46		7.46																																												49		3		3.21

		13		13.43		10.45																																												63		3		3.29

		14		16.42		22.39																																												77		3		3.24

		15		22.39		19.4																																												90		3		4.00

		16		17.91		10.45																																												100		3		4.90

		17		7.46		13.43																																												35		4		2.99

		≥18		4.48		5.97																																												49		4		2.84

																																																		63		4		2.85

																																																		77		4		2.81

																																																		90		4		4.00

																																																		100		4		5.00

																												TNB		LSW		Fullvalue

				4lb.		6lb.		se																		4lb.		13.05		9.14		8.56

		TNB		12.92		12.95		0.93																		6lb.		13.08		9.71		9.59

		LSW		8.92		9.49		0.73																				0.93		0.73		0.61

		Fullvalue		8.56		9.59		0.61

																												13.06		9.43		9.08
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								0.67665347		0.67665347		0.42151286		0.42151286		0.48609055		0.48609055

								0.67665347		0.67665347		0.42151286		0.42151286		0.48609055		0.48609055



BCS 2

BCS 3

BCS 4

Gestation day

Caliper score



								0.20091239		0.20091239		0.1251365		0.1251365		0.14428106		0.14428106

								0.20091239		0.20091239		0.1251365		0.1251365		0.14428106		0.14428106

								0.20091239		0.20091239		0.1251365		0.1251365		0.14428106		0.14428106

								0.20091239		0.20091239		0.1251365		0.1251365		0.14428106		0.14428106

								0.20091239		0.20091239		0.1251365		0.1251365		0.14428106		0.14428106



BCS 2

BCS 3

BCS 4

Gestation day

Feed intake, lbs. d



		

		The MEANS Procedure

		Variable		Label		N		Mean		Std Dev		Coeff of Variation		Minimum		Maximum

		birthwt		birthwt		67		2.4253731		0.4252783		17.5345499		1.45		3.45

		ave_bwt				67		2.5618893		0.4749585		18.539386		1.7694444		4.03

		litter_bwt		litter bwt		67		32.438806		7.6942709		23.7193407		10.35		46.75

		tnb		tnb		67		13.0597015		3.7290042		28.5535182		5		21

		bwt_cv		bwt_cv		67		20.6522657		6.9840522		33.8173654		4.6423557		36.844607

		ave_lsw_wwt				66		12.5064389		2.4751977		19.7913871		8.61625		20.1716667

		lsw_wwt		lsw_wwt		66		116.619697		30.0992697		25.809765		13.285		192.51

		lsw		lsw		67		9.4328358		2.9399231		31.1669064		0		16

		lsw_cv_wwt		lsw_cv_wwt		65		20.0017701		8.6336221		43.1642904		3.895388		48.372813

		survival				67		72.706463		18.109158		24.907219		0		100

		ave_wwt				65		12.5051593		2.4961668		19.9610955		9.2568182		20.1716667

		wwt		wwt		65		118.4138462		27.3821865		23.1241425		9.585		172.3

		nw		nw		65		9.7230769		2.5031711		25.7446391		1		14

		cv_wwt		cv_wwt		64		20.1155897		8.3560633		41.5402351		6.3070741		48.372813

		caliper_35d		caliper 35d		67		14.4029851		2.1253142		14.7560678		10		20

		caliper_49d		caliper 49d		67		14.2238806		1.8734258		13.1709891		10		18

		caliper_63d		caliper 63d		67		13.9253731		2.0839461		14.9651005		10		20

		caliper_77d		caliper 77d		67		14.4776119		2.0102631		13.8853226		11		20

		caliper_100d		caliper 100d		67		14.4925373		2.1417434		14.7782498		9		19

		caliper_114d		caliper 114d		67		13.0597015		2.392416		18.3190713		8		20

		Day_7_caliper		Day 7 caliper		61		11.0983607		2.6501882		23.8790957		6		18

		cal_gain100_114				67		-1.4328358		1.5198074		-106.0698922		-6		2

		cal_gain100_7				61		-3.5081967		1.9546777		-55.7174493		-6		2

		caliper_lact_loss		caliper_lact_loss		61		-2.0491803		1.9529997		-95.3063831		-6		3

		ave_gest_caliper		ave_gest_caliper		67		14.2574627		1.9009418		13.3329602		10.75		19.5

		caliper_gest_change		caliper_gest_change		67		0.0895522		1.5543813		1735.73		-5		4

		feed_level_35d		feed level 35d		67		3.0932836		0.2676915		8.65396		2.75		4

		feed_level_49d		feed level 49d		67		3.1529851		0.3587521		11.3781734		2.75		4

		feed_level_63d		feed level 63d		67		3.2201493		0.4071389		12.6434797		2.75		4

		feed_level_77d		feed level 77d		67		3.1567164		0.3584368		11.3547352		2.75		4

		mid_gest_feed		mid_gest_feed		67		3.1557836		0.3002077		9.5129367		2.75		3.875

		tot_gest_feed		tot_gest_feed		67		3.5814366		0.2913241		8.1342818		3.125		4.2625






Summary

0 Thin & fat sows reduce $
0 “Prevention” of fat sows Is key

0 If a sow becomes thin, increase feeding level

— Cull if she doesn’t respond to feed increase
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Overview

A\ vy

L Gestation

*After breeding
*Early-mid gestation
°Late gestation

A /

{ Peripartum

Lactation

Wean-to-estrus interval
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Key points

e Simplification of feeding programs
 Modest impact of nutrition on birth weight

e Maximization of feed intake in lactation

?
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Gestation

Goals of nutrition in gestation:

Meet sow & conceptus requirements
Manage sow body condition

?
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Estimated total protein deposition of sows
In gestation

160
® Pd Mammary
- 140 - Maternal Pd that is dependent on energy intake
?o = Pd Uterus
c 120 - 4 Time-dependent maternal body protein content
:S 100 - Pd Placenta & fluids
3 ® Pd Fetus
2 80
ge
£ 60
T,
)
© 40
o
20
0
1 21 41 61 81 101
s Days of gestation
Knowledge
!egeaﬁ}‘TE Adapted from NRC, 2012 ferLife



Estimated daily ME requirements of gilts in 6

gestation
B Maintenance Maternal gain ™ Fetal, placenta, & fluids ® Mammary
9000
o
= 8000
S
~ 7000 /
é 6000
3 5000
'S 4000
o
L 3000
>
&0 2000
]
S5 1000
0)
0 10 20 30 40 50 60 70 80 90 100 110
od Days of gestation -
i ' Knowledge
Rle{seag?';, Adapted from NRC, 2012 for] 1 fe
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Nutrition after breeding

Adequate feeding level after breeding
improves embryo survival in gilts

Embryo survival, d 10 P <0.05
SEM =3
o . o)
°\\ 188 92% n =18 gilts
© | ) (Landrace)
2 80 - 77%
S5 70 -
g 60 -
JED 50 A
w40 -+
3.31b/d 6.2 Ib/d
s feed intake feed intake
K-STATE . KTease

Research and Exten Reprod Fert/l Dev
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Nutrition after breeding

Feed restriction in gilts after breeding impact
total piglets born

Total born P <0.05
SEM =0.7
< 12 10.9 n =21 gilts
g 10 - 3.8 (Landrace x LW)
@)
Q
o0
5 6

I_Dreimplantation
4 5— period

Fasted on Fed with
d10-11 5.51b/d

Knowledqe

Reprod Fertil Dev forLife
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Nutrition after breeding

Feed intake of group-housed gilts with an
electronic sow feeding system

2.5
L Intake records:
Daily feed 9, o/ £ n=74,114
g k. o @t 2y w"-:c-ﬁ'“" cEEehe sy ®
allowance ( o g:':;f, Fra RN (Peioso, PiC)
i 1_5___’:_:#'!-;.‘.» % M SRR PEX R e St
- wary b.'. . = " Lt
E m 1 "
[ " . ., -
£ 1.o+ L -
=a -, " .
- g # s
o5t ——— S
U-O-;&J : sateseeseaseserasees 1 -+
0 20 40 60 80 100 120

Gestation, d

?
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Nutrition in early-mid gestation

Properly conditioned herd

\ fat measure pgr K led
K- STATE , g T e age

Research and Exte
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Effect of backfat thickness in gestation

on lactation feed intake

Parity
ml w2 "3 m4 m5

P < 0.0001, linear

T 18.0 - n=2,875 sows
o) (Landrace x LW)
o 16.0 -
Aﬁ
4§ 14.0 -
212.0 -
L
c 10.0 +
O
T 8.0 -
(@)
3 6.0 -
<10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 25-26 227
Backfat thickness at d 109 gestation, mm
?&
K- STATE | T e ose

Researc . Acta Agr/c Scand



Effect of backfat thickness in gestation

+1 mm
backfat
gestation

=
K-STATE

Research and Extension

on lactation feed intake

-0.1to-0.31b
daily feed
intake in
lactation

+2.91b
weight loss
in lactation

+0.25 mm
backfat loss
in lactation

Acta Agric Scand
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+0.37 mm
backfat gain
subsequent
gestation
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Effect of backfat thickness in gestation

on litter weight gain

Parity
] o2 3 o4 o5 o6 o7/

P < 0.05, quadratic

n=2,875 sows
(Landrace x LW)

110 -
100 A °
............. R
90 ] ’ .............. o
o 0

Litter weight gain, |b
00
o
|

70 - Range in BF:
60 - 13 to 22 mm
50 [ [ I I I I I I I I
<10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 25-26 227
Backfat thickness at d 109 gestation, mm
cod
K:STATE — KTease
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Sow weight d 112 gestation
P < 0.001, linear

580 - SEM = 3.75
n =971 sows
o 530 - (PIC 1050, PIC®)
;
480 -
- Gilts
430 - M Sows
380 -
13.5 16.0
SID lysine, g/d
?. . g/ Knowledge
KSTATE forLife 4

Research and - J An/m Sci (Abstr)
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Sow backfat d 112 gestation

P>0.10

25 - SEM = 0.32
E 20 o 19.6 19.7 19.6 19.5 nh =971 sows
S (PIC 1050, PIC")
+ 15 -
i
-é 10 - Gilts
oe

5 | M Sows

O _|

13.5 16.0
SID lysine, g/d

omas et al., 2018 Knowledge
J Anim Sci (Abstr) forLife
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Total born
P>0.10
20 ~ SEM = 0.31
C —
= 15.315.8 153162 153159 1531 n =971 sows
= 15 - (PIC 1050, PIC®)
@)
@)
hd Gilts
L 10 A
QD M Sows
(ol
5 _
13.5 16.0
SID lysine, g/d
?. ! g/ 2 : Knowledge
K-STATE S forLife ©

Research and Extension J Anim Sci (Abstr)
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Born alive percentage
Sows: P<0.0], linear

98 ~ SEM = 0.62
X g6 - 95.3 n =971 sows
g‘ (PIC 1050, PIC®)
= 94 -
C
c .
o 92 Gilts
m

90 - B Sows

88

13.5 16.0
SID lysine, g/d

J Anim Sci (Abstr)

forLife
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Stillborn rate
Lys x Parity: P <0.05

5.0 - Sows: P < 0.01, linear
© 40 - SEM=0.54
N n =971 sows
g 3.0 - (PIC 1050, PIC®)
% 2.0 1 Gilts
9 1.0 - I I I l m Sows
0.0 -
13.5 16.0
. SID lysine, g/d
R{g;g}:, J ni Sci (A.\’bstr) Kﬁ%’?} gdqe
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Nutrition in gestation

Evaluation of lysine requirements in gestation

Birth weight
P>0.10
= SEM = 0.04
n =971 sows
==y ° 25 28 25 78 28 (PIC 1050, PIC’)
=
2.5 +
= Gilts
2.0 - M Sows
1.5
13.5 16.0
5 SID lysine, g/d
K- STATE omas et al., 2018 K?%T;}lgd%e

Research and Extension J Anim Sci (Abstr)



112

Nutrition in late gestation

160
® Pd Mammary

Maternal Pd that is dependent on energy intake
W Pd Uterus
W Time-dependent maternal body protein content
W Pd Placenta & fluids
m Pd Fetus

[N

D

o
|

=

N

o
|

[EEY

)

o
[

(O))
o

Protein deposition, g/d
S (00]
o o

N
o O

1 21 41 61 81 101
Days of gestation
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Knowledge
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Nutrition in late gestation

Amino acid requirements greatly increase in
late gestation and w/ litter size

20 Total born
2 =10
S~
15 +
b? w12
c
%z 10 7 =14
= W16
Q g5
wm
0 _|
1to 45 45t090 90to 114
Gestation period, d
K- S?ATE Knoufledqe
Research Adapted from NRC, 2012 forlife
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Bump feeding in late gestation

Energy intake in late gestation (d 90-111)
increased weight gain by approx. 16.5 Ib

BW gain, |b

50

= N W b
o O O O

0

Net energy, Mcal/d

i
K-STATE

Research and Extension

Parity

47.2° 45 gb Parity x Energy,
P <0.001

37 8?2 n=1,102 sows

4.50

76.52 (PIC 1050, PIC")

6.75 4.50 6.75

Gilts Sows

Knowledqe
forL ife

JAnim Sci
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Bump feeding in late gestation

Energy intake in late gestation (d 90-111)

increased born alive birth weight by 0.07 |b

n=1,102 sows
2.99 (PIC 1050, PIC")

1

o

S
I

2.92

Birth weight, |b
N N
o
o o

N

~J

o
|

4.50 6.75
s Net energy, Mcal/d

K-STATE

Research and Extension
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Bump feeding in late gestation

Energy intake in late gestation (d 90-111)
increased stillborn rate by 2.2% in sows

6.5P Parity x Energy,

7

X 6 P < 0.05

) n=1,102 sows

E > (PIC 1050, PIC®)

- 4

o 3

= 2

)

v 1
0

Net energy, Mcal/d  4.50 6.75 4.50 6.75
Parit i ,
KS?ATE y o Sc-) -S" e Knowledqe
J Anim Sci frLife
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Bump feeding in late gestation

Energy intake in late gestation (d 90-111)
increased stillborn rate by 1-2% in gilts

7 - P < 0.05
o\o 6 | 5.5b n=977 g||tS
N b (PIC 1050, PIC’)
% 5 _ 4.6 4.2b
—i
S 3 -
= 2 -
7
0 -
Net energy, Mcal/d 5.90 7.50 9.10 10.70
Qry allmann et al., 20 Knowledge
K-STALE Unpubl.,, UFRGS iLtfe

Research and Extension
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Gestation feeding systems
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Electronic sow feeding systems

Feed intake of gilts in ESF system

2.5
N Intake records:
Daily feed 9, | £ n=74,114
allowance ( o e SRR E | (Pic 1050, PICY)
L T . '!.-'.-* S ‘.‘ _'. ,'f‘-' ’
_.,‘ 15 m R peteted ::: o8
- i b.'. . - » - .
2 = 1 :
[ T . s, -
£ 1 0-+ L -
e -, - 5
e ; 5
Us_r i 3 b - Mg .l.'
U.U';Q ; --"*'4. sessserer sess seserrees
0 20 40 60 80 100 120

Gestation, d
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Electronic sow feeding systems

Feed intake of parity 1 sows in ESF system

3.0
Intake records:
Daily feed -9 n=74,114
a3 1 ®
allowance 501 l-_: - o | (PIC1050, PIC")
2 & . - r -
& £ ..
£ 1.5{ L. :
= k.
- 1.04>
05| =
0 0 LA e e e e e cee et meeces semme e oo smsmosmee
0 20 40 60 80 100 120

Gestation, d
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Electronic sow feeding systems

Feed intake of parity 2+ sows in ESF system

- - . I Intake records:
Daily feed 231 A\ I . n=74,114
allowance B i SN (PIC 1050, PIC")
20 s e - - f. ':.
. .3”

Intake, kg
o

LSS e e S B S S S S S8 SR S S S e
T

40 60 80 100 120
Gestation, d

20

?
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Research and Exte KSU Swme Day Reports
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Nutrition in peripartum

Restricted vs. Ad libitum feeding

Ad libitum

9.0 ¥ Farrowing LR 32 3
R / 2 - - ; -
R o1 S A% A
8.0 1 /I\ .I \[,I 2% 2 x.
~ . /
7.0 S
6 A R .
.0 H ]
g7
5.0 o

Restricted

I
3.0

Daily feed intake (kg/day)

\/

2.0 -
1.0 1 Peripartal | Lactational
0.0 T T T T T
-5 0 5 10 15 20
Days relative to farrowing
00 J14

Anim Reprod Sci
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Nutrition in peripartum

Ad libitum feeding on peripartum

reduced backfat loss during lactation
Feeding level: 2 P < 0.05

M Restricted ™ Ad libitum Body condition: P < 0.01
7 SEM = 0.3
6 - 5_43 n=112 sows
& (PenArLan Naima)
£ O
A 4 - 3.5°
s
S 24 15°
= 0.9°
1
O _
<18 mm 18to 22 mm >22 mm
s Backfat thickness, d 105 gestation
K-STATE ; KTease

Research and Extensio Anim Reprod Sci



Nutrition in peripartum

Feeding level on peripartum influenced
colostrum yield and composition

P<0.10
Sem=141 4500 7
n=50sows _> 3999
(PIC") T 4000 -

. 3508

£ 3500 A

o

% 3000 -

)

)

2500 A |
Low feeding High feeding
level level
(3.3 1b/d) (9.9 Ib/d)
| —od
K- STATE

Research and Exten
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Nutrition in peripartum

Feeding level on peripartum influenced
colostrum yield and composition

P <0.05 a0
SEM =141 o 300 - Concentration
n=50sows T 239 of lactose and
(PIC?) o 250 - n-3 PUFA
g 200 -
2 200 - 186 level
>
& 150 A +O.88 Ib/litter
é weight gain
O 100 - | first 24 h life
Low feeding High feeding
level level
?. (3.3 1b/d) (9.9 1b/d)
K-STATE T ShTige
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Lactation

Goal of nutrition in lactation:

Maximize feed intake
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Estimated daily ME requirements and -

intake of sows in lactation

Bl Maintenance requirement = Milk requirement —Estimated intake

— 30000
=
;«3 25000 Mobilization of
5‘; body reserves
o 20000
C
L
2 15000
0
©
=
5 10000
O
3
o 5000
2 _

0

0 5 10 15 20
| od Days in lactation N——
- rnowledge
a1§ea§??mé | Adapted from NRC, 2012 jorl ife
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Nutrition in lactation

Amino acid requirements in lactation increase
w/ litter size and litter growth rate

SID lysine, g/d

30
70
60
50
40
30
20
10

0

5.8

Total born
10

w12
m14
16

6.0 6.2
Weaning weight, kg

Adapted from NRC, 2012
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Lactation
How to minimize lactational catabolism?

1) Maximize feed intake
2) Appropriate amino acid levels

?
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Feed intake in lactation

Thermoneutral zone
18-20 °C or 64-68 °F

1 °C above
25 °C

-3.7%
feed intake

Diet impact on feed intake in lactation:

Fat inclusion = 3%
Soybean meal level < 35%
Cautious fiber inclusion m
Mycotoxins
Unpalatable ingredients
Water access

Knowledqe
NRC, 2012 forl1fe
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Feed intake in lactation

~

Correlation w/
feed intake

Water consumption

7.3 gallons water per day

Impact on water intake in lactation:

 Water flow

 Malfunctioning drinkers

e Acquaintance to new drinkers
e Feeder and drinker design

* Temperature

K- S?ATE o € Knowledqe

Jor
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Amino acid levels in lactation

Appropriate lysine levels reduce body weight
loss during lactation

Linear, P < 0.01

i 40.8 SEM =1.63
o 40 - 37.0 n =150 sows
; 3 _ 344 34.2 37 g (Landrace x LW)
§ 30 - Dietary energy:
; 1,474 kcal/lb ME
m 25

20 +

15

21 24 27 30 33
SID Lys:ME, g/Mcal
oot ' - : Knowled
K-STATE e forLife ©

°’
Research and Extension J Anim Sci Technol
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Amino acid levels in lactation

Appropriate lysine levels reduce protein loss

during lactation
Linear, P < 0.01

E 3 -

= SEM =0.61

&‘ n =710 sows
S 5 _ (DNA 241, DNA®)
.."_:. Dietary energy:
T 1,579 kcal/lb ME
T 4 Increased

V .

> loin eye depth

c 0.1 by 0.5 mm

o 0 4

— I |

2.2 2.6 3.0 3.4
SID Lys:ME, g/Mcal

Transl Anim Sci
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Wean-to-estrus interval

Goal of nutrition in WEI:

Reproduction
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Estimated daily SID Lys and ME
requirements and intake in WEI

Bl Maintenance requirement = Protein deposition requirement —Intake: 5.5 lb/d
16
T 14
o012
g
%)
Z 6
()]
5 4
2
0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Days after weaning Days after weaning
Knowledge
EEEEE_ Adapted from NRC, 2012 ferLife
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Wean-to-estrus interval

Sows in good body condition do not benefit
from high feed allowance during WEI

" P>0.10

18 - Body condition score: > 2.75 SEM = NR
c n =638 sows
- 16 1 (PIC 1050/C22/C29)
S
© 14 -
o
2 12 A

10 -

12.0
- Feed allowance during WEI, Ib/d
aham et al., Knowledqe
RISEaShE,E J Anim Sci (Abstr) forLife
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Wean-to-estrus interval

Sows in good body condition do not benefit
from feeding lactation diet during WEI

19 - Caliper score: 13 + 2 SPE>h/(|);18.36
c 17 - n =542 sows
£ 15.0 15.4 15.1 15,1 (Camborough, PIC)
8 15 A
"
+ 13 _
2
11 -
5.7 7.5 5.7 7.5
Gestation diet Lactation diet

Feed allowance during WEI, |b/d

\Imeida et al., 2018 Knowledge
J Anim Sci (Abstr) forLife
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Wean-to-estrus interval

Contrarily, high feed allowance of lactation diet
improved farrowing rate

P=0.05
93.3 SEM = 2.78

n =543 sows
(Camborough, PIC®)

O
U
|

O
o
|

88.3

Farrowing rate, %
(00]
Ul
I

80
75
6.0 8.2
- Feed allowance during WEI, |b/d
K-STATE Almeida‘etal., 2018 Ki;i%m;?gedqe
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Take-home message

* Avoid feed restriction after breeding

e Adjust body condition by day 30 of gestation

* Impact of nutrition on birth weight is modest
 Maximize feed intake in lactation at placement
e Simplify feeding programs

* |nvestigate strategies for transition feeding and WEI

=
- Q7 Knowledge
K Td forLife

Researc h an
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Feeding Group-
Housed Sows

Global Technical Services
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Introduction s

e Modern consumers demand production practices and facilities that they can
associate with animal friendliness

 Beyond the housing setting definition, producers have to decide what feeding
system to use

PIC
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Introduction s

e Basic principles need to be well understood to develop sound management
practices and stay competitive in the business

e There is not the best one group housing system, but each one with the pros and
cons

e We would like to share our experience and lessons learned over the last few
years

PIC
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Outline

e (Qverview
e Lessons Learned

e Take Home Message

PIC
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Group Housing in NA Industry

Last Segmentation Done by PIC

e 88% of the companies had sows in group housing
e 33% of sow inventory were in group housing

USA Housing Segmentation

Group Housing Penetration Per Company
120%

100%

100%

0, 0,
80% 6?%?3 Yo7 3%
60%

60% 50%
41%

40% g 375 32%

6% 18% 19%

Group Housing

20% 10% 10% 12% 12% 12%13% 1
3% 2%

0% 0% 0%

0%

@ © ¢ ¢« © SN Q o 4 Ry

> 2 L P P > 2 o &F D > LD L > & 2
LIS LL LS
FCECCPLECCPLECLRECLCECEPCERE S

@ Group Housing %
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Most Common Options iy

Stanchion

PIC
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Group Housing Comparison s

Free Floor . JYGA
' Stanchions
Access Feeding Gestal
Ediely Cemeien ++++ +++ ++ +++ ++++ ++++
Management *
Aggressions X X XXX XX XX X
Building / Retro . o . . S5 S5
fitting Costs
Running Costs X XX XX XX XX XX
Ease of management ++++ +++ +++ +++ ++ ++
Feed Usage X XX XXX XX X X

+ poor, ++ acceptable, +++ good, ++++ very good
x lower, xx moderate, xxx higher

* |t considers the potential to have a better managed body condition.
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Stanchions Overview s

e Lower building costs and easier to retro-fit
stalled farms

e Harder to manage body condition in larger
pens

e Tend to use more gestation feed than
individual feeding systems (1/4 to 1/2 more
Ibs/d)

PIC
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Stanchions Key Points

e Needs to consider one feeder per sow in the pen
 Same time feeding pattern every day

e Segregation by body condition, parity and weight. Smaller pens work better (8
to 14 sows)

PIC
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Floor Feeding Overview s

e Lower retro-fitting costs

e Harder to manage body condition in
larger pens

 Tend to use more gestation feed than
individual feeding systems (1/4 to 1/2
more lbs/d)

PIC
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Floor Feeding Key Points

e Space below feeders plays a role in the distribution and competition while sows
eat

 Same time feeding pattern every day

e Segregation by body condition, parity and weight. Smaller pens work better (4 to
10 individuals)

PIC
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ESF Overview s

e Higher building and running costs

e Allow individual sow feeding in
group housing

 More challenging to manage

e Technology brings new solutions

PIC
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ESF Key Points

e A proper gilt training process is needed for proper performance
e Be proactive to use the reports to find non-eater sows as soon as possible

e Have people engaged to technology and open to new ways to produce pigs

PIC
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ESF Gilt Training ADFI (lbs.) at a 5K Sow Unit provne.

9.0 9.0
8.0 8.0
7.0 . - . - ' * 7.0
6.0 et 6.0
— 5.0 4.5 4.3 5 5.0
[ - 4.0 3.8 4.1 41 4!‘ a
< i3.3 ] [ |
4.0 32 L T " i 4.0
H

3.0 u ! 3.0
H

2.0 . 2.0

: : H
1.0 . . i : 1 : : 1.0
. . t : X t
0.0 : - : : : 0.0
0 1 2 3 4 5 6 7 8 9 10 11 12

Training Group
+ Individual ADFI M ADFI by Group
* Blue dots: ADFI for the gilt training group.
* Red crosses: individual ADFI.

* Total of 2,714 gilts trained, ~250 gilts per training group, 11 training groups, 3 weeks gilt training process.
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Gilt Utilization By ADFI (lbs) At Training prove

100% 1000
- 900

95% —
96% - 800

20% ///92; ’ - 700
85% 88% - 600
500
- 400
- 300
- 200
- 100

L 4
L 3

>
©
w

©

(o}
w
o

80%

75%

280 268
199 202

70%

65% 89

60%
up to 2.0lbs 2.1to 3lbs 3.1to 4lbs 4.1 to 5lbs 5.1 to 6lbs 6.1lbs and up

B Number of Gilts —e—Gilt Utilization

* Preliminary results 2018.

* Total of 1,249 gilts bred. Average 90% gilt utilization, 3 weeks gilt training process.
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JYGA- Gestal Overview

e Combination of ESF and Free Access f?_itﬂiﬁlff}FP;llf-'
e Allows individual sow feeding '

 Does not need to have gilt training, but
just crate breaking.

PIC
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Free Access Overview s

e Higher building costs due to stock
density/sow

e Easier to manage condition than
Stanchion and Floor Feeding: Possible to
lock up sows with unfavorable body
condition

e Size of pen and segregation by body
condition, parity and weight still
iImportant

PIC
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Group Size

Larger Groups
(More than 150 individuals):

The group is intended to be large enough to minimize or eliminate social
hierarchy.

Usually ESF dynamic.

Medium Groups
(40 to 150 individuals)

Structured to match either the size of a breeding group and/or
the capacity of a particular feeding unit.
Usually ESF static and Free access.

Smaller Groups
(5 to 20 individuals):

Group is typically chosen to have similar body condition, parity
and weight, and to have similar feed requirements.

Usually Stanchions and Floor Feeding.
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Pre Implantation Post Implantation

Flow needs more discipline Early gestation in individual spaces

Dynamic Static

—>  Space optimization

Keeps group integrity

——>  Different gestation groups

Larger Pens
(>150 animals)

Smaller Pens

—>  Reduce competition —>  Size/group segregation



The Usual Challenges

Excessive Body Condition

A herd in the heavy side will be less forgiving in group housing settings.

Main reported issue is lameness.

Never
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590

570

550

530

510

490

470

450

Gestation Feed Delivered Per Quarter vs Sow Mortality
2.5k Sow Unit- No changein inventory

584

Q214 Q314 Q414 Q115 Q215 Q315

=== Gestation Feed Delivered (Ton Short US) -‘-Sow Mortality

- 27%

- 22%

- 17%

- 12%

- 7%

- 2%
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Pens vs. Conventional s

Sow Mortality

14.0%
12.1%
12.0%
10.3% .
10.0% 57% 9-5% 9.0%
8.0% 7.6% 7.6%
6.0% 5.1%
4.0%
2.0%
0.0%
System 1 (21k sows) System 2 (54k sows) System 3 (126k sows) System 4 (12k sows)
Pens: 5k Pens: 21k Pens: 15k Pens: 3k
Conventional: 11k Conventional: 33k Conventional: 90k Conventional: 10k
Junel7 to May18 Jan to Jun18 Jan to Dec17 Jan to Jull8
B Sow Mortality In Pens B Sow Mortality In Conventional
Difference between sow mortality in pens vs. conventional 0% +0.6% +2.6% +3.9%
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Additional Thoughts s

 Harder to identify individual sows in need of intervention

e Retrofitted farms usually faces a spike on sow mortality

e Risk factors have been identified but sometimes are not properly addressed

PIC
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One Page Summary s

e Group Housing is a reality in North America

e There is not a single best type

Somehow all of them are related to the way to feed sows

PIC

Industry should be aware of the challenges, to overcome them




Camborough Efficiency:
Roundtable Discussion

PIC




Lunch + The Science
Behind Meat Quality
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The Science
Behind Meat

Quality

PIC

2018 PIC Swine Nutrition Seminar
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Pick Your Pork s

CHULETAS DE LOMO 8
e,
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Pork Quality Around the World

DUROC PORK

& HERITAGE PORK
FROM LEGACY BREEDS
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Pork is NOT Beef or Chicken rovne.

CHICKEN

e Non-ruminant

e Ruminant e Non-Ruminant

e~ 24 months at slaughter e~ 6 months at slaughter * "~ 40 days at slaughter
e More “red” fibers * More “white” fibers * All"white” fibers (in breast)
* Typel e Type Il (mostly Ilb) e Type Il (~99% llb)
«  More collagen e Less collagen e Less collagen (barring defects)
» Difficulty getting pH to go down  Difficulty keeping pH from going down ¢ Difficulty keeping pH from going down
e  Fatty acid profile more saturated e  Fatty acid profile less saturated *  Fatty acid profile less saturated

n
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Pork Quality or Pork Marketing s

Table 1—Pork Carcass Quality Grade Based on Lean Color and

Marbling 3
Quality grade Lean color score  Lean marbling score
USDA Prime 4-5 Greater than or equal to 4.
USDA Choice 3 Greater than or equal to 2.
USDA Select 2 Greater than or equal to 2.

(b} The following descriptions provide a guide to the characteristics of barrow and gilt carcasses in each grade.
(1) USDA Prime—Barrow and gilt carcasses in this grade have at least a slightly firm lean, a color score of 4 or 5, and a marbling score of 4 or greater.
(2) USDA Choice—Barrow and gilt carcasses in this grade have at least a slightly firm lean, a color score of 3, and a marbling score of 2 or greater.

(3) USDA Select—Barrow and gilt carcasses in this grade have at least a slightly firm lean, a color score of 2, and a marbling score of 2 or greater.

\COMPART 5

wv-fw.co-mpartduroc.com
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What is Quality? s

Quality is the total of all characteristics that cause differences between samples of
a product and which influence the appreciation by the end user (processor -
consumer)

End users define “quality” based on different characteristics

PIC
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How Do You Define Meat Quality? s

*Tenderness
Hygiene / :::lljiciness
Food Safety .A::;’;;
*Off-flavor

_ N
What is

Nutritional Meat

Composition Quallty

A

° pH

» water holding capacity
e color

e fat quality

* IMF

Ethical / Technological
Welfare
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Conversion of Muscle to Meat

45 min post-mortem
7.2 7.0 6.8 6.6 6.4 6.2 5.2

pH scale

Basic (Alkaline) Neutral Acidic

Rate and extent of pH decline influenced by:

e glycolytic potential e carcass temperature

® enzymatic processes e stress
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Factors That Determine Pork Quality s

Factors affecting
carcass chill rate

Factors affecting
glvecolvtic potential

Factors affecting stress
Lairage
conditions

Metabolic
modifiers

Genetics
(RN gene)

Loading  Unloading Nutrition

Transportation

Feed Exercise

Stocking withdrawal

density

Type of Temperature

stunning

Initial carcass

Animal Handling temperature

Enzymatic Activity /
Anaerobic Metabolism

Water-
holding
capacity

Rate and extent of pH Eating
decline Quality

Firmness
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Meat Quality Relationships s

High pH Low pH

PIC
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Effect of pHu on Water Losses s

¢ Drip Loss m Carcass Shrink

6.00 1.26
y =-0.1479x3 + 2.8415x2 - 18.162x + 39.737

\\ R? = 0.6573 1.24

5.00 1.22
4.00 . 120 X
= 1.18 €
2 =
9 3.00 1.16 &
o 2
5 1.14 g
) e _ B ©
2.00 112 ©

[ |
1.00 1.10
y = -1.9649x3 + 41.151x2 - 285.05x + 654.33 1.08
R2 = 0.9993
0.00 [ [ [ [ [ [ 1.06

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60

*x*k*E*Sample size was 28,024 for drip loss and 21,996 for carcass shrink.
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Relationship of Drip Loss and Water Uptake to pHu 'mff';%';i
2.1 — 160
1.9 L a0
1.7 A &
> 15 - T 120 | &
4 o
213 + 100 | 2
ol 1.1 - I3
= - 80
0] 0.9 A §
0.7 1 T 60
0.5 . . . . 40
pH ultimate —& Drip Loss, %

Adapted from: (Eikelenboom et al., 1995)

PIC
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6.00
—IMF —pH

5.80
35.60
v 5.40
g 4_
QE, 5.20 —
g
5 4.80 -
£ 4.60
g 4.40 It takes a 5.72% unit improvement in IMF to be
O 4'20 equivalent with a 0.1 unit improvement in pH.

4.00 [ [ [ [ [ [ [ |

IMF, %  2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

pHlevel 5.40 550 560 570 580 590 6.00 6.10 6.20 630 6.40

* Adapted from Moeller et al., 2010; Consumer score 1 = most unfavorable and 8 = most favorable.
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Managing the Pork Quality Quiz

Non-systemic
Environmental Factors
= Not Well Understood

+ 10%

Systemic Environmental
Factors = Manageable

60 to 70%

Genetics
20 to 30%
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PIC Pork Quality Blueprint

»

»> Areas that have influence on ultimate pH

»» Areas that have influence on initial pH

>

»» Areas influencing chilling

Must start with
good genetics

Remaining
procedures can
not "make-up”

for poor genetics

Minimum of 6-8
hours on farm
feed withdrawal
with a maximum
feed withdrawal
of 24 hours
{farm to stun)

Move small
groups

Mo electric prods
Practice good pig
movement

behaviors

Loading ramp
less than 25°

Provide ample
bedding

Stocking density

Length of
transport

Move small Proper ventilation

groups
Water misters use

Unleading ramp during warm

less than 25° weather
No electric prods Proper stocking
density
Move in small
groups

Avoid 90° turns

Avoid excessive
water on floor

Maintain good
lighting
Minimize
reflections

Minimize stress
moving animals
into the stunner

_Feed Loading Transportation] Unloading Lairage and Stun to
Stun to stick time Chill as q!.u:kIjr

of <60 sec for CO2

stunning or <20
sec for electrical

Move in small 5tu|1|1ing
groups
Use proper
Try to maintain effective sticking
fluid movement Prn:edu res

of pigs
Scald temperature
CO2 Stunning <60°C (tub)
Concentration >95%
Dwell time >90 sec Minimize stun
No overloading to chill time;
gondolas <0 minutes is
desirable
Electric Stunning
Use proper settings
Maintain
equipment
Froper tong

placement

as feasible

Attain 32°C in the
deep ham and
loin before pH

goes below 6.00

Good blast chilling
is a combination

of air flow
(=10 m/s during
early stages) and
temperature

Great chilling
will maintain
meat quality but
not correct
issues earlier in
the “chain”
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Production Chain Factors Affecting Pork Quality rovne.

Genetics

Nutrition

On-farm Handling
Loading/unloading
Transportation duration
Lairage

Pre-stun handling
Stunning Type

Pig to carcass

Carcass chilling

”H”H'”

PIC Impact on Meat Quality




Never

Stop

Improving
Nutrition.

Nutritional Effects on Meat Quality

Feeding to affect fatness/marbling.
e Low lysine diets fed to increase marbling (very expensive as growth rate and FCR
are affected negatively).

Feeding vitamins, minerals, or other ingredients to improve pork quality (i.e. color, pH,
sensory panel).
e Most cases results are inconsistent (pre- and post-slaughter process are much
more influential).
e Carnitine, Chromium, Betaine, Creatine, Mg, Fe, Mn, Niacin, Vit E., Vit. D, and Vit.
C are a partial list reviewed in the literature.
e Cost often does not support the benefit.

Feed withdrawal
* Feed withdrawal prior to slaughtering of pigs is essential for developing good
pork quality.

PIC
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Feed Withdrawal and Lairage Rest Stop
Time Recommendations mprovine.

Target 12 — 20 hours of total feed withdrawal.

e Maximum of 24 hours

e Start losing carcass weight between 24 to 30 hours off feed

e Ensure that on farm feed withdrawal is actual feed withdrawal and not just feed
system shut off.

Minimum of 6-8 hours on farm feed withdrawal before loading.
e Gut shuts down once pigs are loaded on the truck

Minimum of 3 hours rest in lairage prior to slaughter.
e Maximum rest time is dictated by not exceeding the feed withdrawal
recommendations

PIC




PIC Pork Quality Achievements

Rermbwved Halothane
siress gene from PIC lines

Introducsd First PIC Pork

Halothane tesd Quality Blueprint

1990 1994 1996 1998 2002

Exfensive Consumer
Lashe parsels
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drabyred friustle fdded lactate testing

fuality & fber type 8% stress indicator pravtiles ol pure lires

Characterized faty acid

Started pure line Using Marker Assisted
carcass dissechions Selaction lor park |:'|u:'||i'.','

Removed RN gene
fram Hampshires

Added pHu in breeding goals

2017

» Established recording of primal and sub-primal cut-outs on
thousands of GNX pigs/week

» Performed large scale benchmark study for fresh pork quality,
trained taste and consumer panels

2018

» Implemented EBVs for carcass primals and sub-primals in pure line
evaluations

» Started pork tenderness measurements on GNX pigs

» Implemented EBV for pork tenderness

2003
Set up GNX program

2005 2007 2009 2010 2012

Intraduced ultrasaund Added fitness bo breeding goals
to salact for

and ladine Valua

PIC is adding direct selection for desired traits that drive Carcass Value

Primal Value Processing Value Eating Satisfaction
Loin Depth, Backfat

Primal Cuts /New)

Marbling, Color

H
P Tenderness [New)



Creating Genetic Potential for Total Carcass Value

Selecting For Genetic Potential
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Three key breeding objectives

Primal Value:
Maximize Quantity

Until 2017

One point measures of
backfat & loin depth

o5 S5y S0y 1,000s pigs / week
Number of animals on which PIC

el
ﬂm% measures Primal Values

Processing Value:
Preserve Quality in Plant

Majority of pork
is processed
pH & water holding
capacity critical to preserving

quality during processing 65%

Processed

1998:
PIC introduced pH in its
genetic index

35%
Fresh

Eating Satisfaction:

Drive Consumer Value

Tenderness identified as main
driver of eating satisfaction

AR

PIC is the first breeding
company to measure and
select for tenderness
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Realizing Genetic Potential of Total Carcass Value

Realizing Genetic Value in the Chain

PIC Pork Quality Blueprint: PIC Meat Science Team:
Best Practices to Realize the Potential World Class Experts Available to Help You

Many environmental factors impact the ability to realize the genetic potential

Transportation

)

Animal
Handling

Genetic
Potential

40+

Plant visits
per year

Global team of
technical experts

z‘
Ui

il
il
o0
HE |
il
g
i;!

i
]
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Summary

Pork is NOT Beef and it is NOT Chicken

e Pigs are unique, requiring unique production practices

e Porkis unique, with different requirements for enjoyable eating experiences
The basic factors influencing pork quality are not new

e Basic biology does not change

 Our understanding of the biology and the environmental impacts constantly
improves

PIC is actively focusing on improving pork quality for all of our customers
 Through genetics and services
e We have been for 28 years
* We will continue to do so in the future

PIC
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IF IT nnisu'nmvi

Questions or Comments?

IT'S ASNACK

PIC
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2

Nutrient Availability
in Wean-to-Finish- == . —

Metric Version
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How Can We Ensure Nutrient Availability?

alanced v s Feed

Diets

Access

Feed Water
Quality Access

Temperature
Control

PIC
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Never

Stop
Feed Access in Five Dimensions Improving
Nutiition.
Feed Access
Individual Feeder Design Feeder Space Feeder Feeder
Feeder Space Per Pen Capacity Adjustment
. W2F dry feeders: 1.00 in./pig NRY ) . .
>10% of shoulder width ; . . 1 day of feed intake Economic decision
15 inches/feeder space (WF) © 7512 'r]' D?pth 2.00 !n./p!g FIN (Dry) per pig Pan Coverage 50%->35%
e 4.0-5.0in. Lip 1.25 in./pig FIN (WD

Measure by Pig Measure by Pen

Market Weight Decisions Stocking Density Decisions

194
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Space per Feeder Hole- Example in GDU

PIC
3 Feeder’s divisions ......... Just 2 pigs can eat!!!
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Individual Feeder Space

Important Concept with Solid Feeder Separations, Some Feeder Positions or Deep Feeders

o | ‘
A

Feeder Position
V= W~
) RN
(g -

Dr Brumm picture, 2012
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Feeder Adjustment rovne.

Same Nutrient Availability?

FCR
A
ADG
- ~30-35% +

Pan Coverage  ~15-20% Pan Coverage  ~70-80%
ADG -0.1 Ib/d ADG +0.03 Ib/d
FCR +0.03 FCR +0.06
Opp.Cost $5.0/pig Opp.Cost $2.3/pig

Simulation with Feed Cost: $0.11/Ib, Space Cost:$0,12/d, WF: 13-285Kg in 158 DOF
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Feeder Adjustment: A Daily Job

Diseases  Figs/pen

(ax\xe Water Intake

{ermP®

€o
(2
nes Venti/at,o
g TP
D¢ FCR

ADG
Dynamic issue based on eating pattern

v

- +
ADJUSTMENTIS .......... EVERY DAY....EVERY PEN..... EVERY FEEDER
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Feeder Space & Stocking Density s

e ADG Eff eCt' 359’ progeny @ 280-2951b USD/Pig; Margins above feed and housing
1.86 - / pig placed, $

1.84 -
8.02 sq. ft. / pig

1.82 - 4@_
1.80 - {T $15.12/pig

$14.96/pig $19.15/pig

1.78 -

1.76 -

1.74 -
7.09 sq. ft. / pig

~~—~

1.72 -

$14.75/pig
1.70 -

Average Daily Gain, Ib. / day

Best Economic
Result

1.68 - $14.44/pig

1.66 -
6.36 sq. ft. / pig

~~—

1.64 -

280-295Ibs

162 - Same Nutrient Availability?

1.60 - $12.31/pig

2.54cm
T

3.175cm 3.81cm 4.45 cm
T T T T

1.58 .
0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 23 24 2.5

Linear Inches of Feeder Space / Pig PIC Information, Nov2013



Chart1

		0.9		0.9		0.9

		1		1		1

		1.1		1.1		1.1

		1.2		1.2		1.2

		1.3		1.3		1.3

		1.4		1.4		1.4

		1.5		1.5		1.5

		1.6		1.6		1.6

		1.7		1.7		1.7

		1.8		1.8		1.8

		1.9		1.9		1.9

		2		2		2

		2.1		2.1		2.1

		2.2		2.2		2.2

		2.3		2.3		2.3

		2.4		2.4		2.4



7.09 sq. ft. / pig

8.02 sq. ft. / pig

6.36 sq. ft. / pig

6.36 sq. ft.

7.09 sq. ft.

8.02 sq. ft.

Linear Inches of Feeder Space / Pig

Average Daily Gain, lb. / day

1.6177
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1.7891
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1.6981

1.7907

1.6331

1.7031

1.7923

1.6409

1.7081

1.7939

1.6486

1.7132

1.7954

1.6563

1.7182

1.797

1.664

1.7232

1.7986

1.6717

1.7282

1.8002

1.6794

1.7332

1.8017

1.6871

1.7382

1.8033

1.6948

1.7432

1.8049

1.7025

1.7482

1.8065

1.7103

1.7533

1.8081

1.718

1.7583

1.8096

1.7257

1.7633

1.8112

1.7334

1.7683
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Feeder Space & Stocking Density s

2.72 - ’, _
FCR EffeCt’ 359’ progeny @ 280-2951b USD/Pig; Margins above feed and housing
/ pig placed, $

2.70 -
c 266 - 6.36 sq. ft. / pig Best Economic
£ Result
[-1+]
g N\
"_;. 2.64 -
9 $14.96/pig
b 7.09 sq. ft. / pig .

14.75
= 262 - S /pig
s
2
g
§ 20 8.02 sq. ft. / pi
3 TeSe LI pg $15.12/pig
'E 258 - $14.44/pig
’/_O/ $19.15/pig
2.56 -
2.54 -
2.54 cm 3.81 5.08 cm
2-52 T T T I3'175 cml T T cm T T 4.45 cm T T T T T T T 1

0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 23 24 2.5

Linear Inches of Feeder Space / Pig PIC Information, Nov2013




Chart1

		0.9		0.9		0.9

		1		1		1

		1.1		1.1		1.1

		1.2		1.2		1.2

		1.3		1.3		1.3

		1.4		1.4		1.4

		1.5		1.5		1.5

		1.6		1.6		1.6

		1.7		1.7		1.7

		1.8		1.8		1.8

		1.9		1.9		1.9

		2		2		2

		2.1		2.1		2.1

		2.2		2.2		2.2

		2.3		2.3		2.3

		2.4		2.4		2.4



7.09 sq. ft. / pig

6.36 sq. ft. / pig

8.02 sq. ft. / pig

6.36 sq. ft

7.09 sq.ft

8.02 sq. ft

Linear Inches of Feeder Space / Pig

Feed Conversion, lb. feed / lb. gain

2.6763

2.6274

2.565

2.669

2.6238

2.5661

2.6617

2.6202

2.5673

2.6544

2.6166

2.5684

2.6471

2.613

2.5695

2.6398

2.6094

2.5707

2.6325

2.6058

2.5718

2.6252

2.6022

2.5729

2.6179

2.5986

2.5741

2.6106

2.595

2.5752

2.6033

2.5914

2.5764

2.596

2.5878

2.5775

2.5887

2.5843

2.5786

2.5814

2.5807

2.5798

2.5741

2.5771

2.5809

2.5668

2.5735

2.582



Sheet1

		Floor space		6.36 sq. ft		7.09 sq.ft		8.02 sq. ft

		0.9		2.6763		2.6274		2.565

		1		2.669		2.6238		2.5661

		1.1		2.6617		2.6202		2.5673

		1.2		2.6544		2.6166		2.5684

		1.3		2.6471		2.613		2.5695

		1.4		2.6398		2.6094		2.5707

		1.5		2.6325		2.6058		2.5718

		1.6		2.6252		2.6022		2.5729

		1.7		2.6179		2.5986		2.5741

		1.8		2.6106		2.595		2.5752

		1.9		2.6033		2.5914		2.5764

		2		2.596		2.5878		2.5775

		2.1		2.5887		2.5843		2.5786

		2.2		2.5814		2.5807		2.5798

		2.3		2.5741		2.5771		2.5809

		2.4		2.5668		2.5735		2.582

				To resize chart data range, drag lower right corner of range.






Never
Stop
Improving

Water Access iy

Water Access

Drinker Drinker Height Water Flow Water Quality
per Pig
1 _ o 1 . )
10-12 pigs/water source N!pples 90o Shou‘lder Level (1SL ) 0.5 It/m!n NRY Check Section F
Nipples-60 2-3 in above SL 1.0 It/min FIN PIC Nutrition Manual
Bowl 40% of SL! 1.0 It/min WF

*Based on smallest pig per pen
1SL = Shoulder Level

www.wattagnet.com

Measure by Pig Measure by Pen Measure by Site
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Temperature Impact in Nutrient Use e

Energy destined

to heat (MJ/Ib) Thermoneutral
i\ LCT ECT o UCT
Pig is cold and it is producing 7 Energy available for Productioén
maximum heat to maintain N\
itself g

4.5

Pig is going to comfort zone,

generating less heat %%

(%]
£
Q
o)
(@)
S
a
[%2]
>
(@)
'z
)
n

Best Performance
Waste Energy for cooling

\%

Energy for maintain Temp

Pig in comfort zone, Minimum 2.3
heat generation, 100% of
feed intake to grow

N
e

32°F  50°F 68 °F 86 °F 104 °F
Temperature

Adapted, John Gadd, 2005

LCT; Low Critical Temperature (below pigs need energy to maintain temperature)
ECT; Evaporation Critical Temperature ( temp when pigs start to expense energy in temperature control)
UCT; Upper Critical Temperature (above pigs lose metabolic control and die)
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Temperature vs. Grow-Finish Performance Stop
Improving
Nutrition.
_— Thermoneutral range oo ki
Feed:gain
= == Growth rate
g 90 r
2 V1.7
£ 70
e
< 60
50 [
40 50 0 90
Environmental Temperature, °F
Source: Coffay, af al, Universtly of Kenfucky Extension publication ASC=147, 1995

Cold Stress (-5.4°F @ below optimum) Heat Stress (+5.4°F @ above optimum)
ADG -0.20 Ib/d (90.7gr/d) ADG -0.19 Ib/d (86.3gr/d)
FCR +0.1 FCR +0.01

Opp.Cost $5.59/pig Opp.Cost $2.80/pig
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Nutrient Availability Impacted by Water Availability mprovine.
1.25 inches/pig Losing WD feeder advantages 2.0 inches/pig
Wet- Dry > Dry

Too Many Water Sources or
Waer Prse oIe Not

i i o

Drinking

i | s e

Ay Lo gi Ve

Too Much
Water Inside

Heat Stress Situations or \
Water Pressure Problems J

Wet- Dry _ Pan Drinker

»

FEFEFE R R R R

Heat Stress? >85°F and >200Ib additional drinkers? LIQUId Feedlng?
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Heat Stress vs. Water/Feed Intake prove

Finishing Windchill Effect Based on Building 40" wide x 7'6" ceiling
Pig Weight =50 Ibs., NO Evaporative cooling

| Nat. Ventilation | Tunnel

Temperature

70 Using nutrients
i i 74
Using Nutrients I h to Keep Cold
L
to Keep Cold . 2411 Temperature
Temperature s o
S
i 90
n 93 Same
g 95 at
Table presented by Isaac Singletary, Mexico 2012 a el'
A 9 S Me Feedl lntake?
b 97 IMme Ny, Ntage P
i Tient 4..... 2ttern;
100 GSS?
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Nutrient Availability Impacted by Feed Quality

Example with Fines

It’s not always is
understood

Although the feeder
adjustment rule is
“every day, every pen, every

* Less Pellet Investment Return
e Performance Consequences by Fines ,
» Feeder Adjustment Problems feeder

e Extra Labor (adjustment + cleaning)
* Potential Feed Outages Nutrient Access

Mycotoxin Risks Problems




Nutrients Availability Map _ Never
Evaluation
Stop
| Feeder '| Feed Improving
Feed Capacity Outages Nutrition.
Quality | Feeder
Feed Adjustment Feed Nutrients Availability
Cost > R * Pig Performance
* Animal Welf
Feed » Feeder Design ) e
> Access 5 : !
! t || individual | Feed -
__, | Balanced I Feeder Space Availability |~ ~ o
Diets I ! /
t ' / Feed
,| Feeder Space PR
Per Pig ! Intake
, A
» Water Quality e |
e I Waste \
Evaluati : :
valuation — » Drinker Height \
Water \ | Water
ACEeSS . Water Flow \\ Intake
- N
> i i ~
e S waer | |
» Drinker Design Availability .
Evaluation
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Take Home s

e Balanced nutrients must be available for good pig performance (ADG, FCR, Full
Value Pigs and meat quality) and animal welfare

e Diets provide an important part of nutrient availability but it isn’t everything,
along with water, nutrients must be available for pigs with minimum waste

e Access to both feeders and water sources should be evaluated in all their
dimensions. Because they provide the availability of both feed and water, there
are several direct factors impacting them

e Factors like Temperature and Stocking Density could play an important role in
nutrient availability at pig performance level

PIC
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2

Any damn fool can put in plenty.
The trick is putting in just enough.

Just enough is different in each market scenario.
v’ Pig and ingredient prices.

PIC
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2

Nutritionists are in a tough spot:
more people look at close-out
performance instead of
cost/profitability.

PIC
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Nutrient Access iy

The pig should eat to meet his energy needs... IF we let him...

| will talk about the nutrients we need

Fernando talked about environment, equipment, and management

...s0 the pig is willing and able to consume needed nutrients.

PIC
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2

Energy

Biggest cost

Cheapest fix

e Grind: 100 microns improve 1.0% F/G and costs 5 cents/t

e Fat would cost S2.5/t

PIC
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1.2% per 100 microns 1.0% per 100 microns

3.5 3.5

'\\-\ ——Paulk, 2011
3.3 x ~ ~s ——DeJong, 2012 3.3
N ——Nemecheck, 2013

3.1 - —#Delong, 2014 - 31
-=-Gebhardt, 2015

2.9 2.9

l\.\.__.
—+—Cabrera, 19943 5 7
2.7 -=-Cabrera, 1994b % '
5 —t—Wonldra, 1995 | 2.5

300 600 400

Particle size, microns

750
650
550
450 -
350
250

Particle size, microns

Woodworth et al., 2015; ICFES
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Why Not Embraced?

Feed flowability... or, maybe,... flow. Or, it could be also flow.

2 ISU students

e Don’t put feed on top of feed
e Tandem bins are managed poorly

e Deflector plates
e Are not for mash feed
e Take at least one out!

e Proximity switch: feed run fewer but longer
PIC
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Single Auger Hopper Bottom

Both Deflecions Rear Deflecion Front Deflector Mo Deflertor

Figure 1: Single Auger Hopper Bottom with Deflector
options

PIC
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Before You Increase Particle Size Due to Flow, Think... ) 'mszgjg;i_

1,200 head barn

Wean-to-finish

Two turns

14 to 290 |b BW

2.6 F/G

S200/ton feed cost

$172,000 goes through the barn per year

PIC
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Response to Energy

F/G fairly consistent
e Rule of thumb
20 kcal ME about 1.8% F/G
 More response in summer than winter?
 More response in late than early? Or the other way around?
Is the first increment as valuable as the last?

ADG not so consistent, why is that?
e Fernando gave us some clues.
e My 2¢C: feeder space and pan coverage.

PIC
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PIC/KSU Optimum Energy Tool

Meta-analysis by Nitikanchana (2015), based on 41 studies
Tool created by Soto (2017)

Helps us make better decisions

PIC



http://na.pic.com/resources.aspx

Never
Stop
Improving

ADG Prediction s

Above 2.3 Mcal NE/kg (3.06 kcal ME/kg), residual error was 1 gram (-6 g overall)

1080 -
1060 -
1040 -
1020 -
521000 .
S 980 -
960 -
940 - ——2017 Energy tool
920 - —=-This energy study

900

2.11 2.21 2.32 2.42 2.53 2.63 2.73
PIC NE, kcal/kg
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F/G Prediction prove

Above 2.3 Mcal NE/kg (3.06 kcal ME/kg), residual error was -0.11 (- overall)

3.25 -
3.15 -
3.05 -
2.95 -
EZ.SS s
w275
2.65 -
2.55 -
2.45 -

2.35 ‘
2.11 2.21 2.32 2.42 2.53 2.63 2.73
PIC NE, kcal/kg

2.3 Mcal NE/kg

——2017 Energy tool
-=-This energy study
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Amino Acids s

Lysine Biological Tool
e US or Metric
 ME or NE
e Gilts or barrows
e Values are for 100% of growth and 99% of F/G

e But, may not put the most dollars in your wife’s pocket.

PIC



http://na.pic.com/resources.aspx
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Amino Acids

Lysine economic tool
* US or Metric

 ME or NE
e Gilts, barrows or mixed

* The drivers are pig price and feed cost
e Predicts performance change

PIC



http://na.pic.com/resources.aspx
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Tryptophan

e Takes more to maximize gain than F/G

e KSU Tryptophan tool

PIC



http://www.asi.k-state.edu/research-and-extension/swine/calculators.html

Never
Stop _
Av. Phosphorus, % ) mprovine.
Body weight, Ibs.
50-90 90-130 130-180 180-230 230-285

Gilts

2016 0.30 0.28 0.26 0.25 0.24

2018 0.34 0.31 0.28 0.24 0.22

Barrows

2016 0.30 0.28 0.26 0.25 0.24

2018 0.32 0.29 0.26 0.23 0.21

PIC




STTD Phosphorus, %
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2

Body weight, Ibs.

50-90 90-130 130-180 180-230 230-285
Gilts
2016 0.33 0.30 0.28 0.26 0.24
2018 0.40 0.37 0.33 0.29 0.25
Barrows
2016 0.33 0.30 0.27 0.25 0.24
2018 0.37 0.34 0.31 0.28 0.24

PIC
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Vitamins

e Less than 1% of feed cost grow finish
e Less than 2% of feed cost sows

On-going wean-to-finish commercial study
United Animal Health -Coming soon!

K-State — Old vs New — Swine Day

Mahan Vit. A and its impact on E
2X industry 4-5X
PIC Flohr  Vit. D and its impact on E
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Seasonality Tool rovne.

Pigs are typically more valuable in the summer time and weights are typically down
Don’t wait until it’s hot to change your diets

This tool can tell you when to change each diet based on:
e Your optimum price window,
e Your feed allocation,

e Start/stop dates for each diet can appear on your Outlook calendar

PIC



http://na.pic.com/sites/genuspic_com/Uploads/Nutrition/April%202018%20Nutrition%20Update.pdf
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Tough Times Ahead? rovne.

Look hard at additives
e Validation
e Especially those that just drive gain

If the pig has adequate nutrient access

e Look hard at energy - We have a tool
e Look hard at lysine levels - We have a tool
e Look at tryptophan - KSU has a tool

e Review Phosphorous levels

PIC
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Tough Times Ahead?

* When times are good we sometimes put stuff in we shouldn’t.
e Be proactive and evaluate now.

e When times are bad we sometimes take stuff out we shouldn’t.
e Stay the course.

PIC
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[t is impossible to over
communicate your expected
changes in performance.

Paul Cline story

PIC
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“No one has to change.
Survival is optional.”
- W.E. Demming

PIC




Any arguments,

Talk to my son.

PIC




Roundtable Discussion
(10 Minutes)

BREAK

PIC
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PIC 2018 Nutrition
Manual Update

PIC Global Nutrition Team
Uislei Orlando
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Sow Nutrition and Feeding

40+ nutrition studies with over 50,000 pigs
since the last manual update in 2016.

PIC
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Sow Nutrition and Feeding s

PIC
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Sow Nutrition and Feeding s

Body condition management continue to resist the test of time by being the single
most important factor in sow feeding.

Current studies suggest that bump feeding gilts as well as sows results in negative
aspects like increased stillborns and reduced lactation intake with little to no
benefit in piglet birth weight (Amdi et al., 2014, Buis et al. 2016, Goncalves et al.,
2016, Greiner et al. 2016, Mallmann et al. 2017, Mallmann et al. 2018, Thomas et
al., 2018).

Our updates reflect that, we will stop recommending bump feeding gilts as well.

PIC
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Sow Nutrition and Feeding s

Several experiments were conducted in amino acids requirements for gilts and
sows during gestation and lactation and was concluded that current
recommendations are adequate for today’s prolific sow.

Consider using objective tools such as the Caliper to assess body condition (Bryan,
2014).

PIC




Never

Pre-weaning survivability, %

Consider Using Objective Tools Such as the Caliper to Stop
i Improving
Assess Body Condition i
====f=--= Born Alive  --<%-- Pigs Weaned —@&— PW Survival
13 100
A | |
=
. 0
12 . | T
“' ) i i tah 20 ‘E
AE | R 0w
H Pt '>13-16< E
S 60 w
‘-I'j.r $
s ol
0 o 50 £
40
9 30
6 8 10 12 14 16 18 20 22

Breeding Caliper units

Bryan and Knauer, 2014; A total of 2460 sows were used.



Feed Intake in Late Gestation (d 90) and
Stillborn Rate in Gilts

PIC

Stillborn rate, %

7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0

2

Quadratic, P<0.01
SEM =0.47

5.6
4.7
4.3
3 | 7 l
4.0 5.1 6.2 7.3
Feed intake (1.47 Mcal ME/Ib), Ib/d

A total or 9// gllts; IMlallmann et al. 201/
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Consumo ração (3.3 Mcal ME/kg), kg/d
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PIC 2018- Gilts

4.0 b
(4.3 Mcal NE/d)

0 28 90 112

Days of Gestation
Assuming corn-SBM based diet with 0.60% SID Lys. Average of SID Lys intake = ~12.5 g/d
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PIC 2018- Sows Improving
Nutrition.
7.01b . :
(7.6 Mcal NE/d) Thin sows, 7.0 Ib/d until recovery, then base
l Most thin sows should be able to
regain body condition by the 30 d
preg. check
5.01b
(54 Mcal NE/d) To recover from lactation
4.01b
(4.3 Mcal NE/d) Base level
351b
(3.8 Mcal NE/d) Fat sows, 3.5 Ib/d until recovery, then base

0 28 90 112
Days of Gestation

Assuming corn-SBM based diet with 0.60% SID Lys. Average of SID Lys intake = ~12.5 g/d
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Finishing Pigs
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Energy Dose Response

Overall ADG - 66 to 287 |b
d 0-97 Linear, P<0.001

. Quadratic,
Equiv. Corn-SBM P=0.004

SEM =6.8

2.36

2.34

ADG, Ib

PI1C 953 1002 1048 1098 1143 1193 1238
23% NDF NE, Kcal/lb 9% NDF
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Energy Dose Response iy

Overall ADFI—66 to 287 |b
d 0-97

6.5

_ Linear, P<0.001
Equiv. Corn-SBM Quadratic, P<0.001

SEM =20.9

ADFI, Ib

PIC 953 1002 1048 1098 1143 1193 1238
23% NDF NE, Kcal/lb 9% NDF
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Energy Dose Response

Overall F/G-66to 287 |b
d 0-97

Equiv. Corn-SBM Linear, P<0.001
3.2 - 3.07 Quadratic, P<0.001

SEM =0.017

953 1002 1048 1098 1143 1193 1238
23% NDF NE, Kcal/lb 9% NDF

PIC
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Energy Dose Response

Removal and Mortality Rate

Linear, P=0.297

o 10 - Quadratic, P=0.020
) 9 - SEM =3.1
g g 8.1 Equiv. Corn-SBM
©
S
S 6
£ 5 -
O
= 4 -
+ 3 -
> 2
£ 1-
g 0
PIC 953 1002 1048 1098 1143 1193 1238

23% NDF NE, Kcal/lb 9% NDF
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Energy Dose Response

Vices were numerically more prevalent in low energy diets

R Equiv. Corn-SBM m Others
N B Vices

Removal rate, %
O, N WP UTOONOO WO

953 1002 1048 1098 1143 1193 1238
PIC 23% NDF NE, Kcal/lb 9% NDF

Could not analyze statistically because there is no data of reason per pen, only per treatment.
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Removal rate, %
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																				Probability, P<

																		SEM		Linear		Quadratic

		Phase 1		2.10		2.21		2.31		2.42		2.52		2.63		2.73

		ADG, g		954		964		986		988		1026		1056		1066		12.8		0.001		0.256

		ADFI, g		2149		2079		2052		2006		2010		2067		2027		35.4		0.001		0.002

		F/G		2.26		2.16		2.08		2.03		1.96		1.96		1.91		0.022		0.001		0.004

		G:F		0.444		0.464		0.480		0.493		0.512		0.512		0.525		0.0054		0.001		0.024

		Phase 2

		ADG, g		962		1026		1036		1078		1089		1067		1090		17.1		0.001		0.005

		ADFI, g		2799		2681		2606		2616		2484		2486		2589		41.0		0.001		0.001

		F/G		2.92		2.62		2.51		2.43		2.28		2.34		2.37		0.032		0.001		0.001

		G:F		0.344		0.383		0.398		0.413		0.439		0.429		0.422		0.005		0.001		0.001

		Phase 3

		ADG, g		1053		1031		1058		1071		1099		1108		1125		24.4		0.001		0.358

		ADFI, g		3372		3176		3106		3071		3076		2893		2960		57.5		0.001		0.023

		F/G		3.23		3.08		2.95		2.87		2.80		2.61		2.63		0.101		0.001		0.054

		G:F		0.312		0.325		0.340		0.350		0.359		0.384		0.381		0.012		0.001		0.316

		Phase 4

		ADG, g		783		835		879		899		896		927		907		9.9		0.001		0.013

		ADFI, g		3136		3093		2996		2881		2841		2934		2766		30.2		0.001		0.303

		F/G		4.03		3.73		3.42		3.21		3.19		3.18		3.06		0.067		0.001		0.001

		G:F		0.2492		0.2695		0.2935		0.3118		0.3144		0.3153		0.3271		0.006		0.001		0.001

		Overall

		ADG, g		960		989		1012		1031		1051		1059		1069		6.8		0.001		0.004

		ADFI, g		2942		2830		2753		2706		2670		2639		2639		20.9		0.001		0.001

		F/G		3.07		2.86		2.72		2.62		2.54		2.49		2.47		0.017		0.001		0.001

		G:F		0.3261		0.3495		0.368		0.382		0.394		0.402		0.405		0.0023		0.001		0.001

		BW

		d 0		33.4		33.5		33.4		33.5		33.4		33.5		33.4		1.84		0.937		0.892

		wt1		58.1		58.7		59.0		59.2		60.0		61.0		61.1		1.02		0.001		0.445

		wt2		78.8		80.9		81.3		82.4		83.5		83.9		84.6		0.70		0.001		0.055

		wt3		102.3		103.6		105.1		106.5		108.3		108.8		109.9		1.69		0.001		0.257

		wtfinal		131.1		133.4		134.1		136.1		137.7		137.5		138.5		1.68		0.001		0.048

		Removed, %		6.5		7.5		3.5		3.2		3.2		3.9		4.9		2.80		0.081		0.035

		Dead, %		0.3		0.6		0.0		0.6		0.6		0.9		1.2		0.30		0.063		0.359

		Removed + Deads, %		6.8		8.1		3.5		3.8		3.8		4.8		6.1		3.10		0.297		0.020

		Daily NE intake		6.19		6.25		6.37		6.54		6.72		6.93		7.21		0.05		0.001		0.001

		Caloric eff		6.45		6.32		6.29		6.33		6.39		6.55		6.74		0.04		0.001		0.001

		HCW, kg		100.2		102.9		103.8		106.8		108.5		107.8		109.8		1.54		0.001		0.003

		Backfat, mm1		17.2		18.1		18.9		19.1		18.9		19.7		19.0		0.49		0.006		0.016

		Loin depth, mm1		63.0		64.0		63.0		63.0		65.4		65.1		64.2		1.05		0.161		0.841

		Lean yield, %1		61.4		61.0		60.6		60.6		60.7		60.4		60.7		0.22		0.021		0.017

		Carcass yield, %		76.4		77.1		77.4		78.5		78.8		78.4		79.3		0.28		0.001		0.068

				2.10		2.21		2.31		2.42		2.52		2.63		2.73

		Relative Predicted ADG - Diet G as baseline, g		976		989		1002		1015		1027		1041		1053

		Actual ADG, g		953		977		1002		1023		1039		1045		1053

		Relative ADFI, g 1:1		3231		3118		3014		2923		2839		2757		2686

		Relative Predicted F/G - Diet G as baseline 1:1		3.31		3.15		3.01		2.88		2.76		2.65		2.55

		Actual ADFI, g		3008		2897		2805		2743		2726		2682		2688

		Actual F/G		3.16		2.97		2.80		2.68		2.62		2.57		2.55
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		Count of Pen		Column Labels

		Row Labels		A		B		C		D		E		F		G		Grand Total

		belly bite		1		2		1		1								5

		flankbite				2				1								3

		tailbite		15		11		9		3		4		9		8		59

		Grand Total		20		23		11		10		10		12		15		101

		Sum vices		16		15		10		5		4		9		8

				6.5		7.5		3.5		3.2		3.2		3.9		4.9

				2.1		2.21		2.31		2.42		2.52		2.63		2.73

		Vices		5.2		4.9		3.2		1.6		1.3		2.9		2.6

				1.3		2.6		0.3		1.6		1.9		1.0		2.3
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Never

. Stop
SID Lysine from 285 to 330 |b of BW Improving
Nutrition.
0.300 -
0.290 - ¢
° o ¢
(]
Ve
g 0.280 -
S .
0.270 -
Breakpoint = 2.21 +|0.001 SID Lys:ME (g/Mcal ME)
R?=0.798
0.260 [ [ [ [ [ [ |
1.3 1.5 1.7 1.9 2.1 2.3 2.5 2.7
SID Lys:ME

PIC

UNITED Orlando et al., 2018

ANIMAL HEALTH




Never

How Does This Data Fit with Current Stop
: P Improving
Requirement Curves: N eition.
3.8 -
3.57
3.3 -

SID Lys:ME
N
0

N
w
|

1.8 | ‘

44 88 132 176 220 265 309 353
Body weight, Ib

Pl L M. Gongalves, U. Orlando, W. Cast, and M. Culbertson. Standardized lleal Digestible Lysine Requirements for Finishing PIC Pigs
Under Commercial Conditions: a Meta-Analysis, 2017, ASAS Midwest meetings
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Bermuda Triangle of Swine Nutrition s

241 to 275 Ib (20 d)

Linear, P < 0.001 Linear, P < 0.01

SRR 34
2.01
5 1.89 1.99
0} 1.69
0O
< I
10

Crude protein, %o Crude proteln, %

PIC

Soto et al. 2016;
A total of 224 pigs (PIC 1050 X% 327; initially 241 |b) were used in a 20-d experiment with 7 pigs per pen.
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Stop
Growing Boar Lysine Requirement Improving
Nutrition.
% of SID Lys boars higher than barrows
0,
25% 3%
20%
17%
15% Weighted average = 14% 12% 15%
10% %
7%
5% 0
5% 0 4%
0%
50 75 100 125 150 175 200 250
PIC 75 100 125 150 175 200 250 285

Body weight, |b
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Ongoing Studies

Phosphorus during gestation: Univ. Wisconsin/DSM/PIC
Sow transition diet: CF/KSU/PIC
Lys x energy during lactation: CVS/Ajinomoto/PIC

Vitamins during wean-to-finish: DSM/PIC/CVS
Ca:Phos with and without phytase for finishing pigs: KSU/PIC/DSM

PIC
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Improving

Summary s

2016: Sow feeding and amino acids for wean to finishing pigs

e Stopped bump feeding sows: Focus on body condition management
e Updated SID Lysine and Tryptophan
e Tools: Biological and economic SID Lysine, TRP Economic

2017: Energy dose response

* Tool and validation;

2018: Sow feeding and wean to finishing pigs;
» Stopped bump feeding gilts: MORE focus on body condition management
e Updated Phos requirement
e Updated SID Lys for Intact male

PIC
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Thank You

PIC Global Nutrition Team







Lysine requirement meta-analysis

v’ Lysine is the first limiting AA
v" The amount of Lysine to make 1 kg of body weight
gain is virtually the same over the years

Improved weight gain

Improved feed efficiency

Overtime there is a need to concentrate the diets

PIC
©PIC




Maximizing Profit

Total cost]

| Profitability

\{ Revenue]

PIC

©PIC




Multiple approaches for diet formulation

PIC

Optimum SID Lys, %6

©PIC

=
o

=
N

=
N

=
o

o
0

O
o

1.42
1.28

ADG F/G

Maximize
performance

Example of levels of standardized ileal digestible lysine to optimize
different outcomes for PIC pigs (20- to 25-kg pig; PIC internal data).



More than biological requirement...

PIC

Lysine requirement for PIC pigs

Energy level, NRC ME kcal/kg 2200 2200 2200 2200 2200 2200
Weight In, kg 23 40 60 20 105 105
Weight Out, kg 40 60 80 105 123 123
Lys:Cal ME

Barrows 3.48 2.99 2.57 2.25 2.09 2.09
Gilts 3.67 3.10 2.65 2.35 2.2b 2.26
Boars 4.26 3.79 3.20 2.91 2.69 2.69

Lys % (ME equation)

Barrows 1.15 0.99 0.85 0.74 0.69 0.69
Gilts 1.21 1.02 0.88 0.78 0.74 0.74
Boars 1.44 1.25 1.09 0.96 0.89 0.29
I M 4 » M| Instuctons o Lbs - ME - Lbs - NE | Metric - ME - Metric - NE %2 I

...maximizing profit!

©PIC




2017 it is worth up to ~S2/pig being at the new

PIC lysine specs
PIC

Economic model for
optimum lysine for PIC pigs

Input {please fill beige cells)

d d gil
E?Z pEi; price, 5/cwt e anSE?Dt; U SA J u n e 2 O 1 7 :

v 4

Feeder pig cost, S/pig 550.00 )
Facility cost, $/pig/day 20,12 $_ O 08 p 1 94/p g
Other costs, S/pig 514.00 " u to - I
Biological requirement Current diets
Bw, |b Energy, keal MEAL | SID Lys, % S/ton P SID Lys, % Sitond
&0 a0 1,125 1.19 5224 : P10 5214
90 130 1,125 1.02 5206 i i 093 5204
130 180 1,125 0.87 5189 i {078 $180 :
180 230 1,125 0.77 5179 : i 0.68 5170
230 285 1,125 0.73 5175 i i 0.64 5166 ;
Output ! : :
% of maximum ADG 100.0% 96.6%
% of maximum feed efficiency 98.7% 95.8%
Met profit difference, 5/pig : i i
Fixed time  (space shaort) +1.94 -194
Fixed weight (space long) -0.08 +0.08

$55/cwt live, corn $3.34/bu, SBM $303/ton
L-Lysine-HCI $0.73. ©oPIC




Futures closing prices

Performance of the December Lean Hog Futures Contract. June 1 Close = 100%
Futures Closing Prices [Jun - Dec) for the period 1998 - 2016

180%

140%

A0%

20%

©PIC

2004

2016

1998

AR R
lun |

Jul

T
Aug

Sep

MR CHCRRHRR R R R
Oct Mow Dec



December 2016 was worse scenario for new

PIC lysine specs
PIC

Economic model for

optimum lysine for PIC pigs

Input {please fill baige cells) 1
Gender Barrows and gilts U SA DeC 2 O 1 6 :

Live pig price, 5/cwt 550,00

Feeder pig cost, S/pig 550,00 $_O 38 to _O 23/pig

Facility cost, 5/pig/day w0.12 " "

Other costs, $/pig 514.00

Biological requirement Current diets

B, [k Energy, koal ME/lh TS Lys, % S/tan i {OSID Lys, % Sftu:uni
50 90 1,125 1.19 5229 ; S L 5219 |
90 130 1,125 1.02 5211 i {093 5202
130 180 1,125 0.87 5196 i i 078 4186
180 230 1,125 0.77 5185 ; i 068 5177 !
230 285 1,125 0.73 5182 i {064 $174 |

Output : : :

% of maximum ADG i 100.0% 96. 6%

% of maximum feed efficiency 95, 7% 95.8%

S35/cwt live, Corn $3.00/bu, SBM $300/ton,
DDGS 100% corn price, L-Lysine-HCI S0.78. Economics will vary within a country. onic
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Economic model to optimize dietary

net energy for maximum profitability
in growing-finishing pigs

JA Soto!*, MD Tokach?, SS Dritz2, MAD Gongalves3,
JC Woodworth?, JM DeRouchey?, RD Goodband?, and U Orlando3

Vitaplus Corporation, Madison, WI
’Kansas State University, Manhattan, KS
3pIC-USA Hendersonville, TN

PIC




Outline

" Functional aspects of the model:
= Growth performance prediction equations
= Carcass vyield prediction equations
= Model optimization (IOTC, $/pig)

= Model validation

PIC




PIC

Background

=Feed accounts for up to 75% of pork production cost, with energy
alone representing 50% or more of the total cost. Thus, the first and
most important step in diet formulation is to set the energy
concentration.

=To set the optimal energy level in the diet, we must know how an
incremental change in dietary energy affects factors such as: diet
cost, growth (ADG, G:F) and carcass traits (yield, lean).

=Even though energy is the most expensive component of the diet,
the level used in formulation is often based on history or impact on
diet cost rather than an in-depth analysis to determine the most
economical level.



Objective

= To develop a tool to estimate the dietary NE concentration
that yields maximum profitability for growing-finishing pigs.

PIC




ADG at various levels of dietary NE

ADG,g
1000
o0 NE,kcal’kg
900 2,800
850 2.400
800 2,000
750
700

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
Average BW, kg

ADG,g =0.1135 % NE (kecal’kg) + 8.8142 x Avg BW (kg) — 0.05068 = Avg BW (kg) * Avg BW (kg)
+275.99

Data from 104 observations from 17 trials were used as a database for statistical analysis

Nitikanchana et al. (2015). J. Anim. Sci. 93:2826-2839



Predicted ADG of pigs increasing NE at various
levels of SID Lys (%)

ADG,g
1000
950 SID Lys, %
1.0
900
0.8
850
. . . . . . —s (.6
" —e - . . *
800
Tso T T T T T T T T T T T T T T T T
2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600 2850 2700 2750

NE kcal/kg

ADG.g =-0.1004 = NE (kcal’kg) + 1.674 x Avg BW (kg) — 286.56 » SID Lys (%) + 0.1918 x NE
(keal’kg) = SID Lys (%) + 836.6

Data from 285 observations from 41 trials were used as a database for statistical analysis

PIC

Nitikanchana et al. (2015). J. Anim. Sci. 93:2826-2839




Growth performance — Model settings

Growth curve — user values

Section 1. Economics and System performance

O =~ O U e W R -

Live price, $/Ib

Carcass price, $/lb

Feeder pig cost (50 Ib), $/pig

Facility cost, $/pig/d

Current ADG, Ib

Current Feed efficiency

Current carcass yield, %

Other cnai', $/pig

" Vielerinary supplies, field service personnel, trucking, efc.

Economic evaluation criteria (Live or Carcass)
Marketing basis (Fixed weight or fixed time)
Growth curve (enter own values or use default)

0.48

0.65

55.00

0.1

210

2.70

73.40

8.00

Carcass

A |

Fixed Time

k|

Default

I' |

Diefault |



Growth performance — Model settings

Growth curve — Default

—ADG, Ib —F/G —Adj. ADG, Ib —Adj. F/G

4.00 - - 4.00
3.50 3.50
3.00 3.00

==

g 2.50 2.50

< 2.00 2.00
1.50 1.50
1.00 | | | | 1.00

50 100 150 200 250 300

BW, Ib

PIC 337 reference growth curve (PIC internal data)

PIC

F/G



Impact of increasing NDF on carcass yield

76.5 \ Average slope = 0.162%
PN 75.5 =3 0.117%
5"} 0.158% 0.131%
n
-
S
72.5 \0.162%
0.229% °
0,
71.5 | ?.210/{: | 0.118%
3.0 12.0 16.0 20.0
NDF, %
# Whitney et al., 2006 &-Jacelaetal, 2011 *®-Graham et al., 2014 (1-1)
¢-Graham et al., 2014 (1-2) -#~Grahametal., 2014 (2)  #-Asmus et al,, 2014
--Salyer et al., 2012 -+-Goehring et al., 2012

PIC

Coble et al. (2015).




Carcass vyield prediction equation

Resulting prediction equation:

= 0.03492 x WP (d) — 0.05092 x NDF1 (%) — 0.06897 x NDF2 (%) —
0.00289 x (NDF2 (%) x WP (d)) + 76.0769

Yield, %

! Data from 8 trials were used as a database for the statistical analysis to develop the model.
NDF1 (%) = NDF concentration in dietary phase before final dietary phase.
NDF2 (%) = NDF concentration in final dietary phase before marketing.

WP (d) = Withdrawal period.

PIC

Soto et al. (2017).




PIC

Optimization criteria

Maximize: income over total cost

1) I0TC Live, S/pig =
(BW gain, Ib + Feeder pig BW, Ib) x Live price, S/pig —
Feed cost and facility cost, S/pig — Feeder pig cost, S/pig - Other costs

2) I0TC Carcass, S/pig =

((BW gain, Ib + Feeder pig BW, Ib) x Yield, %) x Carcass price, S/pig —
Feed cost and facility cost, S/pig — Feeder pig cost, S/pig - Other costs



A PIC

Kansas State |aeplied
University

nutrition

Economic model for optimum NE V2.6

Section 1, Economies and System performance Section 2 Weight by phass and cunent distary ensrgy levels
1 Live price, $1b R Select number of dietary phases | & ]
2 Carcass price, §1b 085
3 Faodar pig cost (80 b), $/pig 500 Current NE, NE (Keallh)
¢ s i - Phase  Infalweightb Fralweighth mhf =
5 Current ADG, Ib 210 { 500 150 1,104 1,083 112
6 Current Feed efficiency 29 2 150 1250 1,12 1,087 Rk
T Current carcass yield, % 7300 3 1250 1100 1,130 1,110 1,153
8 Othercost’, $pig 800 4 1700 200 1445 {119 1164
"Velerinary supplies, fisld service personmel, ruckin 5 200 200 1,150 1126 1170
b 200 250 1,140 1117 1,159
Economic evaluation criteria (Live or Carcass) Carcass
Marketing basis (Fixad weight or fixed time) Fieed Time Back to main menu Summary of Calculations
Growth curve (enter own values or use default) Defrut
Saetion 3. Distary specifications
Are your diets adequate on SID Lys?
Dietary Phase Energylevel  NEKeallh  Cost8Ton NDF,%
Min 1,083 15971 i
1,083 168,08 o
1 Cunent 1,104 AL i

Model | Economics & System |

settings Dl e Nutritional program




» ADG prediction
Above 2.3 Mcal NE/kg (3.06 kcal ME/kg), residual
error was 1 gram (- 6 g overall)

2.3 Mcal NE/kg

——2017 Energy tool

920 - -=-This energy study

900 |
2.11 2.21 2.32 2.42 2.53 2.63 2.73
NE, kcal/kg

PIC




Economic model to optimize dietary
net energy for maximum profitability
in growing-finishing pigs
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