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Looking back - 2012 [=]J#i2012

TOTAL BORN ALIVE: 11.8 PIGS
EREAFEG: 11,83k

SOW MORTALITY: 8%
REET-Z: 8%

OPPORTUNITY FOR MORE PIGS
AND PORK PER SOW
g%&%%ﬁﬂ%ﬁﬁ%%%ﬁﬁﬂ
#1 GOAL - IMPROVE
REPRODUCTIVE PERFORMANCE
F—NHAF-REEEME

NRC PUBLISHES CURRENT
EDITION

NRCR AR = HI hig A<

2014 Photo. USDA Celebrates 150% Anniversary. https://www.ars.usda.gov/oc/images/photos/mar14/k9441-1/
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Total born alive, hd

IS THERE A RELATIONSHIP BETWEEN
LITTER SIZE OR WEIGHT AND SO

MORTALITY?

10

PE A Bk B S R FE TR [ 2 R ?

Trends for Pigs Born Alive and Sow Mortality
Align - PigChamp

Sow mortality . -

o TBA
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Simple regression of TBA
and sow mortality

TBA S BT % [ ] B2 [B] 15

R2=0.97
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Goals of this Presentation r—

AR 1 H A5 - .

1-FEEDING STRATEGIES FOR THE
SOW TODAY AND THE FUTURE
14 T 1K SR (IR W
2-REPRODUCTION IS STILL THE
FOCUS BUT...

2-SGE [1AR e \ATTSEEE RO 2 A5
3-FEEDING FOR SOW HEALTH IS
NOW IMPORTANT - BEYOND
REPRODUCTION V.
BT RS, WRERAE B
REE 4
4-PRECISION FEEDING IS A
NECESSARY ADVANCEMENT FOR
THE PROLIFIC SOW

A NEHELAIVR R R 7 B A B
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Genetic it 1L [t
Genomic selection 3 K 2H ik £

FACTORS
Management £ CONTRIBUTING
Labor %5 /1 TO SUCCESS IN
Training/Systems £:3)ll/ £ 4t I NC REAS I N G
PROLIFICACY IN
Physical /2t SOWS

Pigs, not sows e.g. teat # I = -—&.*EL%%EE
— = ] & a1 L
W, TR REHE, HnTLsks %
~N

“Smart” feeding needs to
Nutrition%?% consider the changing demands
- of the system to increase
conversion efficiencies

“Rhe” MATEZBRANIHR
Season i WHIT/R, UREEHREE

Lower farrow rates fit 4% Precision feeding capabilities are
a solution to changes

R TRINR BE /1 N 2R AL B — M
VES

Health ¢ 5
Multi-site production
Z AL
PRRS
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SUCCESSFUL FEEDING STRATEGIES [ . S
FSLTH) B 0] MR S SRR AR R

Knauer sow caliper
= Stages of Breeding and Gestation 1

BT AT 41D E2 9
* Gilts: key dates J & BHE: S8 H S i1
« Parity | sows —JIaEH&
 Body Condition &1k
= Transition: Pre-farrowing i J% 1

oA Vil
= Farrowing 4731
« Lactation W FL A

= Durability — keeping sows in the
herd

= I AR B S B AR R
= Efficiency &%




THE SOW AND LITTER ARE CHANGING...
BE3E A S AR
SINCE 2012 H20124Fi&

—

« Define changing needs: & X AW 284k ) 75 5K -
» Reproduction (22% higher) % (&= H22%)
a Pregnancy #42
» Milk production (18%) B}, =& (18%)
 Growth 4K
aLean: (5-7%) ERHE: (5-7%)

 Maintenance 4i¥F
a Lean tissue: 5-7% greater JE 4 2. #15-7%

* Yet, feeding rates are most commonly unchanged from 2012 in
gestation.

= SNT, S 0R B A D) PR 2 5 20 1 28R AH LB 22 4k




SUCCESSFUL FEEDING STRATEGIES
T Y PR PR S B

= Stages of Breeding and Gestation &4 A1 4T 4k 1 5N Bt
* Gilts: key dates J5 & tH#: 8 H A
* Parity | sows — itk
 Body Condition &4k,

= Transition: Pre-farrowing i JE . /4% a7
= Farrowing 73
« Lactation WF.HH

« Assess durability PEAS TR APE
« Health fg&j
 Nutrition &7
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GOALS IN FEEDING DEVELOPING GILTS

MR R I BEIE T B AR

Puberty starts early: Use selection pressure even at birth and

weaning F A AT a6/ 5. BIAEAE B A TN T 4 I 8 2t iz 35 5

» Adequate birth weight and colostrum intake for >6.0 kgweaning weight

o BB AEAREAVABANE, BiiikE>6.0 kg
« Selection pressure on soundness — adapt feeding Fa [ 4 )ik 5 5 1——id v 5

Growth: target body weight and lean mass
AR B R ERE R E

» 135-160 kg

« Second estrus & kK&

Pregnancy: account for both gilt and fetal demands

2. A 25 RS B A 2 B AR LR 755K

H K 2 Fk

Transition: frequency of feeding is important i3 7 MR AR AR B 25

Feed/Energy Intake: target body condition

Heg/peETmA: HArRIR

S




GOALS IN FEEDING PARITY | SOWS
PR — R BR2E HY E b

Feeding higher rate until 5 days after breeding 1A7E X &, BHIEWHE 5K

Target body condition: H Fr/AIR -

Pregnancy: account for both gilt and fetal demands R4 [Fi 2% f& 21 J5 & BERE G LAY
i oK

«Focus on amino acids in late pregnancy & s JevE i 4k J& W 2 L 1R

Transition: feed lactation diet 17 4] Mg 2Lk}

+ Amino acid supply is most important %2 3 At & 2 i 5 1)
«Frequency is important for glucose and insulin sensitivity 7/ % i 2 B F1 i % 25 i BURrEAR 8 3

Consider Pl specific diet 2% & — FaHF5 4 & bkl

Maximize feed intake in lactation % KPR EHIE S AT R E &
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PRECISION FEEDING: FEED ACCORDING TO NEEDS
FREMRSE: WRiEFEMS
Feeding Sows in Late Gestation for Fetal Demand  1E T4 & BAA PR 818 DL G J LY e oKk

B Gestation diet, 12% CP [ Lactation Diet, 17% CP M Blended diet, 14.5% CP

140%
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o 121% 117%
120% ° 114%
110% 107%
103% ’ 103%
100% - 100%
100% o
93%
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e .. 79% _—
g 80% ] 72%
o
o]
S
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Fetuses, No. in Late Gestation
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FEED AND MANAGE BODY Knauer sow caliper

|

9

CONDITION THROUGHOUT
THE LIFE OF THE SOW

BERE — A IR SR AR EARR

Keep sows in ideal condition

TRFFEE AL T HARRAS
* Thin and Fat Sows reduce profitability
PR FIE RS 2 AR A F) B
Fewer, lighter pigs weaned
BUb . BRI
Loss of body weight in sows £} 14 8 T %

= Assess body condition using objective measure
and/or caliper

= A 2L R I TN/ R RORVEAS AR
= Adjust feeding rate at d30, d60 and d90
= FEE30. 60190 K 1 B 1] M

= Consider use of the old-fashioned scale to
validate caliper targets

= BB 2 A FER IR AE R R H AR
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CONVERTING PIGS BORN TO FULL MARKET VALUE SALES
STARTS WITH THE SOW
R AERERWAERTRNE, HENHETS

« Estimated direct cost of mortality to the industry is high: $2.8 bil*
- EAbTH, ZATWHESNT AR GE: 28/4% T

« Sow mortality (15%) BT R (15%)
* Pre-weaning (16%) Wr el (16%)
« Wean to finish mortality (6-8%) Wi#ZIE RILT-F (6-8%)

= Conversion estimate: Only 40% of gains in total liveborn are full-value sales

- BT SEARET RF0%EEMEHE
* Indirect losses of sow mortality may be higher

ﬂ%%timmﬁ%%Tw (=

Loss of productivity: parity structure, growth, direct and indirect cost of disposal, and
replacement

o AR BRIREH. £k LCENBEBEMEERENE %
* Loss of sows affects pig mortality rate, treatments, and full-value pigs

« BERIRRSEWBRR TR, LB BN EH

+ Sow well-being, husbandry efforts, and labor and morale

- BREIEAE, BHOLME S, FAHMLS
(*estimated from Schull, 2020)
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TIME OF CHANGE FOR THE SOW

Today: 4k
HHE B A ALY 8] Highly-prolific
Genetic =& =1
. . CAUTIONSs:
Prolificacy %5~ e 2t
fEdE Health Management 18
PRRS PRRS Pens B=
AE Care JFIE  Sow mortality = 16%
Inflammation BIFEBE T %= 16%
Prolapses, ascites /i .
. Physical #p3Epy fEK
==
ga@?ﬁ? Season Infrastructure EfigjE Sudden death 45t
Summ_er -Anatomy &FQ Lameness B 4T
mortality Svet A3
Nutritional "Oysiems Unknown causes >40%
EFA’s RN A3 20> 40%
Targets?
=4

WRASALER Bim?
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TRENDS IN SOW MORTALITY 8331 %F;

(¥
b

Chart1 Sow Mortality % over Year P Voarume
PRODUCTION INDEX
2012-2021 J
15.00%
- 13.84% 13.56%
66.2% increase between 2012 to 2021 12.52% ®
s 13.00% :
. 11.78% _@
i 1200 10.98% 11-12% e
£ 11.00% . .
=
g ST 8.84% 3.23%
A 9.00% 8.16% _a i
8.00%  ® 7.32%
7.00% 2
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TRENDS IN SOW MORTALITY IN DENMARK
FIEBIE LT RS

18
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10

Sow mortality rate (%)

Sow mortality rates are rising in Denmark — reflecting the global trend

(Source: Sorensen, 2022; modified from Jensen, 2021). https://www.pig333.com/articles/what-role-does-feed-play-in-the-
longevity-of-breeding-sows 18890/
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https://www.pig333.com/articles/what-role-does-feed-play-in-the-longevity-of-breeding-sows_18890/

You Know
WhatTheySay...

MORE PIGS:
L EZ LR
MORTALITY
RISK
PROFILES
FOR SOWS
BEEILT R X
i)y

DON'T PUT
BEFORE
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CAUSES OF SOW MORTALITY
IN THE U.S.

K ESENTHRE

Breakdown of Causes of Mortality

W Vaginal/Uterine Prolapse BHAE /5 i 3

15% 4% | M Rectal/Anal Prolapse E /AL

Both Rectal and AR /5
Vaginal/Uterine Prolapse I s -

M G305 A/ B 2
F?rrowingfﬂetained Pig(s) e

B Disease
Intestis_'\ai l_{UIcer) Wi &%) B
Complications

W Lame/Injured/Downer B AT /5245 /18R

m Unknown/Other AR/ HoAm

21% of mortality was due to POP

Ross et al., 2019. NPB report.

SOUTH DAKOTA

STATE UNIVERSITY

College of Agriculture, Food
and Environmenta 1 Sciences




SOUTH DAKOTA
STATE UNIVERSI

oooooooo f Agriculture, Food

CAUSES OF SOW MORTALITY AND POST-MORTEM
FINDINGS IN 10 FARMS IN DENMARK

FHEA0 R G B SE T R R A HI R 45 R
» 53 sows necropsied in farrowing in Denmark
« FHEEB3IRER (E 4 i RS T

» 17 pigs born alive, 33 pigs per sow per year
s ATRIEHE, RER BB RAEI3kL
= Peripartum period (0-5 d) mortality 24%
= [l 2 BA(0-5R) FET-#H24%

- Liver lobe torsions - 42%iTM-3%#%- 42%

« Endotoxemia due to retained pigs — 13%

o HHAR B B 5] B A N B = IMAE-13%

» Cardiovascular collapse — 8% U Ifl. % %% -8 %

- Intestinal torsions — 8% Ji7 i H##%-8%

(KONGSTEDT ET AL., 2021)



CAUSES OF SOW MORTALITY AND RISK FACTORS
TO POST-MORTEM FINDINGS
BB SE TR A E A R ER AR

= 123 post-mortem sows in Brazil — 100 spontaneous deaths, 23 euthanized
= ELP1233LFE J5 BHE——100k HARBET:, 23350 % SRt

- Mortality highest in peripartum period 7= 1 KI6 -5 & =
+ Significantly associated with heart failures, genital disorders, urinary disorders,
and prolapses 50 /138 AFHARIA WA PR FR GU5 I A1 I 2 I 25 AH O
« Manual obstetric interventions led to 9% of sow deaths A 1.4 % -1 5 509% [t £}
A

= High BCS associated with heart failure 5BCSL5 s /) il #H 5%

= Low BCS associated with locomotor disorders {£BCS-5iz s [&E 5 HH 5%
= Gastric ulcers in 24% 24%/11 & 9%

= Multifactorial — >60% had post-mortem findings with 2 or more system
pathologies

= ZAER->60% 1 e & LA 270 B2 LA _E ) &R S B

(MONTEIRO ET AL., 2022)
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% of sows culled due to POP

10

Prolapse rate increasing
since 2014

20144 DR B E R AW EF-

Figure 3. Percentage of sows culled due to POP over time.

Jand016 Jan218 Jan2D2ge 000000 Jam2022

Month-Year of Culling

Bhatia, V., T. Stevens, M. Derks, J. Dunkelberger, E. Knol, J.
Ross, and J. Dekkers. Poster. lowa Pork Congress. 2023.

IDENTIFICATION
OF THE GENETIC
BASIS OF SOW
PELVIC ORGAN
PROLAPSE

Bl e A T
I8 A5 2 Al 45
CONFIRMED A
GENETIC ROLE
UESE T B AEEH
MODERATELY
HERITABLE

& A
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% MORTALITY POST SERVICE AS % OF TOTAL MORTALITY
FEAl RT3 5 BT R F 7t

50,0%

A45.0%

0L m 019

35.0% 2020

300,05 m 2021
c
g 75 0% w2022
a 2023

20.0%

15.0%

10.0%

5.9% 5.6%
o e

1st 2nd 3rd FA Lac Wean Past Wean iblank)
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RISK FACTORS FOR PRIMARY PELVIC ORGAN
PROLAPSE AND PROLAPSE RECURRENCE: AN
UPDATED SYSTEMATIC REVIEW AND META-

ANALYSIS ) )

RRrRERERERENREEERNERER: SR

RMZEZE T

IN WOMEN Z e IN SOWS £}3&

= Birthweight (HA:fA#E) : OR, * |Is the trend for an increase
1.04 in litter weight at birth a

risk factor to sow mortality?

- Age (4E#) :OR, 1.34 o
o AN B EIRINRE S

- Body mass index ({5 #5 %k BEREBET 11 IR s PR 251, 2
- ) -OR. 175 Has body infrastructure in
’ the sow kept pace with
= Levator ani muscle defect (T[] the physiological and
LI : OR, 3.99 metabolic demands

driven by more pigs?
o REFE) B AR FEA Bt A 1
PR b 2 A I AR AN

N ’?E' S A
= Schulten et al. Am J Obstet Gynecol. lﬁf[ﬁ;k ?
2022 Aug;227(2):192-208
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Has body infrastructure kept pace with demands of

more pigs? HAEMEERETR L TELSERTER?

Pelvic organs Pelvic ligaments

. /.

. IS LITTER SIZE A
) RISK FACTOR?

A BsSSSsSi B RS R R ?

supporting tissues/change?

How much pressure on
— ? i?ﬁéﬁéﬂ/w%ﬂ’]}fﬁﬁﬁk?

Pelvic floor muscle strength?

AEEANASIE?

Ligament strength?
b A_A_A_A_A_A_A_A . W E?

Don’t forget normal
distribution

AEGRIESD
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RELATION BETWEEN LITTER MASS AND TOTAL
NUMBER BORN

BEESHAERBHIREA

30 - ;
y=503+0919x R’=098 y=6.11+0887x R’=1.00
2
- 20+
17} ]
wn
(1]
E
@
£ 10+
- *
Nr of piglets ® 500 ® 1000 @ 1500 @ 2000
0-

5 10 15 20 25
Total number born

Knol et al., 2022
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RISK FACTORS ASSOCIATED WITH SOW
MORTALITY IN A MIDWEST PRODUCTION SYSTEM

HFRAEF= RGP SEEIE TR R RS E &
= Year 5 [H]
« 2019 — 14.2%

« 2020 - 17.3%
« 2021 - 19.4%

= Factors with a significant impact

= HAT B ) R R

e Parity I X
- Gestation housing - 4R #A#k 45
* PRRS status PRRSIKZ

« Feed medication TR| MR 2454
« Feed med X PRRS 7A/lE4 % PRRSHI 254
- PRRS X M. hyo PRRSHI J5 {4

Paiva et al., 2022 IPVS
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POSSIBLE RISKS LEADING TO HIGHER SOW
MORTALITY - LOWER DURABILITY

] g BUERHE SE T 23R Tt R B R —— I A P P

Nutrition

Fetal/ Placental IR
weight

Discasc/H L/ B
H H

Body condition

score

Physical limits
PO ER R ]

O 71

Unprecedented gains in prolificacy 7= i ff) % /= }\\

Unprecedented learning curve \\\
HIFITARAT 57 > i 2%
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SEASONAL STRESS IS RELATED TO HIGHER
MORTALITY IN COMMERCIAL FARMS

RS SRR GBRER R RE R

= Sow mortality peaks in the summer months
o BRRERE T FRAE 5 Rk B

(@) ,_ (b)

,IN

w3 [ -]
“@
=— Overall —- 2009
== 2010 == 2011
== 2012 == 2013
o L]
2014 2015
£ £ ; == 2016 2017
= =z \ —= 2018
g g
Ew ] g
i kA
] =]
® "
=2 =2
= [=
c [ =
< <
o4
w
E T T T T T T L T T T = L T T T T T L T 1
Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Mov  Dec Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Mov  Dec
Month Menth

Kikuti et al., 2022
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HIGH RISK POP SOWS ARE NOT WELL
e e B8 B B R B A

A Total Born =0.15 live Born F<0.01
3 14.37 14.17 16
= 14 13 12.35
12 12
g 10 E 10
2 g o 8
S 6 2 6
4 4
2 2
0 0
alive prolapse alive prolapse
n =98,060 n =547 n=93,760 n =547

Figure 11 (above). Total born and live born of sows that did not prolapse and are still alive compared
to sows that died due to POP 2-30 days post farrowing. Litter size data from a subset of 33 farms was
extracted from databases containing information for sows that farrowed between February and May 2018
(culled sows were excluded). To ensure farrowing was completed and no piglets were retained thereby
complicating the interpretation of the analysis, only sows that died due to POP between days 2 and 30 post-
farrow were included in the analysis. There was no difference in total born between sows that prolapsed and
sows that did not (A). Prolapsed sows had lower live born numbers compared to sows that did not prolapse

(B).

Ross, J.W., 2019. Identification of putative factors contributing to pelvic organ
prolapse in sows. Final Report, National Pork Board.
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HIGH RISK POP SOWS ARE NOT WELL

i

. Stillborn yaq F=0D4
0.97
2 1.0
o
=
2 0.5
0.0
alive prolapse
n=101,660 n =548

R H A% E B B BRI

Figure 12 (left). Stillborn piglets of sows
that did not prolapse and are still alive
compared to sows that died due to POP
2-30 days post farrowing. Prolapsed sows
had more stillborn piglets compared to sows
that did not prolapse. Data was extracted

from 33 farms using farrowing information
from February to May 2018.

Farrowing Assistance

Ross, J.W., 2019. Identification of putative factors contributing to pelvic organ
prolapse in sows. Final Report, National Pork Board.
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FEED AND MANAGE BODY CONDITION THROUGHOUT
THE LIFE OF THE SOW - LACTATION

BEME — A KRS A DL E B EL

= Eliminate times of negative essential nutrient balances — particularly amino acids
- HER DR EIFR R OUHZZEER) P18 ]

= Manage to minimize body weight loss and catabolism

o J el AR B R A A

= Maximize feed intake in lactation

- KPR FEE R = LU R B &

- Feed restriction increases sow body weight loss Fal¥} R i 184 0 £ 5% 4 & i 2

= Consider parity structure in feeding programs

= FEMRIR TR 25 FE R IR 451

= Supplement with essential fatty acids for reproductive performance
- Kb TR T RIDTG, 1R B IH T RE

(Rosero et al., 2018)
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FEED AND MANAGE BODY CONDITION
THROUGHOUT THE LIFE OF THE SOW

B — R RFE AL B

* Pregnancy: account for demands £2%: 75 Z2% (& 1 r)
» Focus on amino acids in late pregnancy in thin sows = i %VE & B IR 5
IR i

= Transition:_restrict feed lactation diet if possible i 7%: R FE[R
GilKib SR G
« Amino acid supply is most important 2 3 2 )£ N /& B B E 1
* Frequency is important for glucose and insulin sensitivity
o BR8] %) Bl A1 R I 2R AR AR EE
= Consider seasonal and PI specific diet changes

= 25 FEZ TR AR OURs € 1 H AR AR AL

L 4

= Maximize feed intake in lactation

= BONPR B R AL R B




