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FE RS Agenda

o [IFITIRERIEELIEESIZ Feeding early gestating sows to

restore back fat

*  (IFITIRIERIEIEIAR EIR A ALERE K Feeding late

gestating sows to maximize mammary growth

(BRI E B INRZI =X IS 7 Feeding

transition sows to maximize piglet survival

o [FFRIFA R LUIRFEA=YIZE Feeding lactating sows to

maximize milk production

o  SCHIEHERIS IT#HINEZEE Achieving high feed efficiency of sows
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Development in litter size and piglet mortality in DK
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KRS
Carbohydrates

OUrine (and gas) energyFRRE
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m Heat =%
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B Retention (RE)ITAR
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Milk lactose (9) |3z gy B8R
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EEERE—HEWTE Sow nutrition is a delicate!

Z4ESEE Animal Requirement

P IR
Loss of
productivity

feed efficiency
FIEEFE N SURFIIAIRAY

s2ImEg/s Minimal
impact of swine

production on climate ) .-
and environment 2 ! -
ISINAREEFRRE Increasing dietary concentration of nutrient (g/kg)
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ZiXEIREIE SRR RRE

Back fat needs to be restored in multiparous ge: tat

rM?LLacqtcizn &E&E(Eestation 343 F Excess feed d 0-30

{#8E Body fat: 11.2 kg T

{$%H Body protein: 3.9 kg T

TMIMAEITE Extra feed

{#BE Body fat {#sBEBody fat needed:
12kg{ 374q/d 1T 47kq/3k/£E 47 kg/sow/year
| {33 HBody protein
(Hojgaard stal 2015 129 g/d 1 36t/8%/4F 36 t/herd/year (~3

%)!
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iEfIStarch - glucose

cose - Glycogen yam ) .
“\;‘%’@*E " Lactotce ?L*E DI'EtEf"y' f‘ﬂt E*EHEHE
AN / ™ =
“"‘-. Q——= NADH (=> O, consumption) 4 I', Milk fat
Starch &% v '. g
=> Lactafléﬁ& ---------- - P‘}ruugte (C3) eq-—— —» NADH (=> O, consumption) 1
?___,_--" AIBEER e —_— CO, production — E"Jd'r';ﬂt
Ala, Cys, Gly SEI‘ Thr, Trp €O, consumption ~—_ S #E_:_____P__-j_:‘} Nl
( P Asp, Asn - Acetyl CoA « -
NADH Oxaloacetate (C4) 4 .-"P f Y
3 %MZ;E&‘ IlI j!
[== 0, consumption) Alcetate { - ]
‘ Butvr é Ketone bodies B
p Sya |
{ﬂﬂj Q:FQE Fib Lys, Leu, Phe, Trp, Tyr, lle, Thr
ETEE riper
Asp, Phe, Tyr.
Kiehs cicle " CO, production+ NADH (== O, consumption)
z%&m?m — Arg, Glu, His, Pro
FADH L0, production+ NADH [=> O, consumption)
[==0, |.'l‘.l|15-LJF;T‘||.H‘ii.'.|I'l] PrDPiDHEtE, lle, Met, Thr, Val

) ey (Theil et al., 2020, Wisbech et al.,



INAERIRESE ? How may back fat be reste

IEMNBRAHSE= > &~ Increased dietary fiber content => reduces
heat production

$FeRi L S48:E5 Fiber reduces physical activity (Rijnen et al., 2003)
SF4EEINRSES IR Fiber increases fat retention (Wisbech et al., 2022)

SERR- > BERG : 17389k LI—SEbicstinse Starch -> Fat: 1/3 of the carbons are
lost as CO,

(Theil et al., 2020)

EEIREHIER{ESEHBE Use low dietary protein in early gestation

- BHERIEE Phase feeding (< 3 g SID lys/kg) d 0-30

- EER/MIIREIENERRE Or two-component feeding throughout
gestation
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FRIREFE[TH Feed needed to restore lostb 50

EE1TmmIRKEISIEEE21-29kgidfl 21-29 kg of feed is needed to
restore 1 mm lost backfat

WS 1kgIrFKAFEFEE.9kgf
kg of lost body weight

¥l 1.9 kg of feed is needed to restore 1

-
ol

(Wisbech et al., 2022)
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INRERMEMNYTITIRIGHEAAYSZID Impact of lysine supply inlal |

(FERRZEIRC86-104dFEESE Requirement using isotopes d 86-104: 17.4
g SID Lys/d

(Samuel et al., 2012)

B8R 249SIDIMRABMIZL~miZZIFRA Maximal colostrum yield achieved at
24 g SID Lys/d

(1=hniaElkFEMFIERE Dose response with increasing feed levels)
(Feyera et al., 2021)

8X26gSIDIRERES S 18gtHEL , ZLARSERRAMIRIENMNA44% 26 vs 18 g SID Lys/d
increased mammary parenchymal mass 44%

(Farmer et al., 2022)
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S IRATRIEIRFIE5F PHYSIOLOGY AND NUTRITION AT ONSE

N A
-12->-1h 0->+7h 0->+24h
fAE Nest-building $34% Farrowing #1%, Colostrum

(B4FiEzhPhysical activity) (FEU4EUterine contractions) ZEF* Production

~ o

=t

e E X IR =
Glucose is a limiting factor at the day of farrowing

O Ry (Theil et al., 202




M , BiEENFI~=#* Nest building, physical activity ane tp

i iET(EEE A REIE Standing activity doubles the heat production
of sows (Theil, 2022)
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ZSEEE (22E/KE ) Multicatheterised so

FEFNZLIR{iE Uterus and mammary metabolism

ANEIMuscle

F=Uterus

PAH

ZLFEUdder /

3 3 '_.1\_“.‘: \
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LA CEMEF ERRERE 2

Which metabolites are used as fuel i |n

B Triglycerides
Hil=F

OAcetate
BEERER

B Lactate
FER

mNEFA
T TR

B Glucose

\ ¥ ﬁﬁﬁ/@gngY (Theil et al., 2
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Prioritization of glucose at farrowing among.oro

mmEGl-tract 0/
380 g BB . \ O)‘
(rssxportal vein) () @ =

\

150 g
(BTEEhEEEETEEEGlycogen-depot in liver)

mEa+Net flux

-Net flux 4 } } ‘ -Net flux
:)ﬁ 1. megMuscles 2. ZMammary 3. F=Uterus 200 g BFRE Liver
ox. Ox. ox. (Ox.)
3 OO q #RE Glycogen 2 70 g Z #ELactose \:;j; ol ¥E[REE Glycogen depot
depot ZLES Milk fat (RsEB& BkFat synthesis)
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PiEE—EMoteiSsatE R
TIMING OF LAST MEAL AND FARROWING DUE N oMY
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(CLadadES pa gy A A =
EXPECTED IMPACT OF FEED SUPPLY ON FARROWINGI

/ AARHUS
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H/=%Z Farrowing length FEiE1EEEBlockage of birth canal
geEiH#EEnergy-depletion =>3E{<F =2 Extended farrowing length

=> I FEFEExtended farrowing length

1.8 kg/d {FEHIRI Feed supply 5.0 kg/d



PENNERKEREES

AMOUNT OF FEED NEEDED TO OPTIMIZE THE FAR

RMEESOptimum = 4.1 kg/d
_ (P =0.06)

) 1.8 24 31 3.7 43 5.0
k
7.607 1 +
Optimum = 3.8 kg/d
(P=0.12)
4.2
T T T T ¢ ) . : =

18 24 31 37 43 50
Kg/day 1.8 24 3.11{g/d3.7 43 5.0

o SR Feyera et ¢

Optimum = 4.1 kg/d
(P <0.01)

% of totalborn piglets
O = N W &= O

DI BNHFEECI TR N HE
Farrowing assistance

. (Y @Eiﬁ_tb
Farrowing duration, hours
O P N W PS>~ O OO N 0

Stillborn, % of totalborn
O=NWHOARNOY

&5 S ITH 33 1 o HF EE ¢k Oy B




EANBERELIRRD IRIZIEEEE
GLUCOSE INFUSED TO ENSURE ENERGY FOR FARROWII CESS

SRE M HAEE 3000 =HE
300 g glucose infused during nest building and

farrowing
BIERR1R/K |, 3.3kg/XK
Sows were fed 1 meal/day, 3.3 Kg/day)

FERAZE Stillbirth rate: 16.1-> 7.4% (P < 0.05)
Bz Farrowing assistance: 21 -> 9% (P =0.01)
MizEHEE FE Plasma glucose dropped!: 5.53 -> 5.09 mM (P 0.03)
#ZL.7=& Colostrum yield: 6.7 ->7.1kg (N.S.)
\ ¥ 4 ﬁﬁﬁ/@gngY Nielsen et al. ( 4




DIRBIREMEA TS
FIBER SUPPLEMENTATION THE LAST 2 WEEKSS

HERa%
Stillbirths, %

eIl I
AB treated sows
o N Y ()] (o]

Control Fiber
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FisHiERHEERR ?

Farrowing length and crude protein in sow feed?

(Y Hi
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2]

e EAESE Protein content in sow feed (%)

(Tydlitat et al., 2008)
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MAIHFEFEERNE f

Importance of colostrum for pig

®7 a > 55T : SR(FHE250040%,
Critical lower limit:
501 ~ 250 g colostrum/piglet
{é 40 -
ﬁE =
C2
E£E 30+
=
20 1
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0 . | || -_I
100- 200- 400- >
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Colostrum intake, g

TFEBANE , g
) ey Quesnel et al., (20




JIzLHAIE) (0-24h) 2B

~. Mihai Curtasy)
_uput 480 g Carbon

L= A48

o LR (Feyera et al.,
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uptake, g/h

/6 ST v S
Mammary glucose
SN &

O B e O I I I B (Photo: Mihai Curtasy)
- & M o O I~ e <t
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(pteFiaEaEdE Hours after onset of farrowing)
o R (Theil et al., 202




EF PSR EES

AMOUNT OF FEED NEEDED TO OPTIMIZE COLOSTH
Optimum = 3.1 kg/d (P < 0. 01)

7000 A

ERREAM &
6000
°000

Protein oxidation?
4000

0 - (Photo: Mihai Curtasy)

3000
1000
1.8 24 31 3.7 43 5.0
kg/d
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oiEriAYtEEER. FEED SUPPLY PRIOR TO FARROW

HRiESIERapid farrowing: Eﬁ*Fz e _
Maximal colostrum yield:
~4.0 Kg/day ~3.1 Kg/day

P ‘ #fith ? A compromise?

P e ".’
el -,.»m.:o:é Maximal productlwty”
(B skt s
by optimising feed
composition)
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—LERNIE N~ N E RIS LER

')
Dietary fiber and colostrum production (Theil et al, 2014)
EREFAERIRI LAY - weight aain (4/piglet)
aH5% 33% DF - suger beet pulp Mating- > d 108 136 (&
*%i& 35% DF - pectin residue  Mating->d 108 131 &
O4%EHR 40% DF - potato pulp Mating-> d 108 71 <2
{ReF4ER4EY) 17% DF - Low fiber Contr.  Mating-> d 108 96
N (Krogh et al., 2015)
iz 20% DF - suger beet pulp d 105 -> pglgtﬁurltlon 101
&5 20% DF - alfalfa d 105 -> parturition 90
ReF4ERgEY 15% DF - Low fiber Contr. d 105 -> parturition 85
(Loisel et al., 2013)
#iss% 23% DF - SBP, Sunflow, soyH d 106 -> parturition 76
{Reretiresin 13% DF - Low fiber Contr.  d 106 -> parturition 85
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2008-20207= %] H. K 3 &

Advances in colostrum production from 2008 - -

BRI’ @% HFREIABAE
Sow colostrum yield: 20% T ~ Piglet colostrum intake: 28%
(b) (c) i .
10 1 Slope = 89 g colostrum/sow/year S0 Slope=-10.3 g colostrum/piglet/year
g 4 R?=025 : . 5004 e . R?=0.40
s ; . ] . l‘ 1?-%) 400 =] !' """"""""" s ....... . v ° ®
gﬂ\% SR [ T—— D TR T e e b S | ST DO 0.'i
L2d : ‘ . 4338 300 A s
2T 4 7 . ]:5:‘% E -'-_g]b
e A E B 200 - s
822 - gz
%é 0 1 1 1 1 1 1 % 8 103 -
(@) _ T T T T T T
e 2007 2009 201 2015 2005 2017 200 2007 2009 2011 2013 2015 2017 2019

Year experiment conducted .
Years experiment conducted

I nent <o
BREAFE (FR) Litter size (liveborn): 48% T

) ey (Theil et al., 2022
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SMAIRG - WEEXT ( ~FIE )

3 feeding strategies - no impact on litter gain (~milkyie B v
— 4
5 - g
2 B
@) 10 {E? = 2
n ®
N / g2
HL g2
> g = 8.75  10.0
N % Feed supply (FUsow)
> 4 - 25
P E P <0.001
S as w
L RE 10
Golélﬂ;IéIl;'l1l0l1I2l1I:1.1I6-1I8-2I0-2I2-2I4-2I6-2IB. §O§ 5 I
WA RH Day of lactation €% o0
(1 FUsow = 0.94 kg) /5 875 100

Feed supply (FUsow)
I RS (Bruun et al., 201




HiRE

e =
3.8 RS 2=t
_— F’rlmlparous sows = = Mu tlparous SOWS
T
SEaNE E, I
~FFIhE © }
Daily litter gain <
~ milk yield 2
4 = AEREE
- DK recommendation:
e Ty BEAES 125 g SID CP/kg
Loss of ' | T T ] | ] ] |
productivity 90 100 110 120 130 140 150 160

SID CP, g/kg
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(Hojgaard et al., 2




mAEILE-~EiEMaximal litter gain ~ milk yield
4.00 -

— — - Primiparous sows %)]f-’-l% @_

s 375 ----- Multiparous sows 7 ﬂi 6395\‘)%%

=TY]
Y, | a
Ao 350 : 'a__,éﬁg%ﬁ et ¥
e i A el sine
22 3000 g L Gos e o
H ’
% E ‘{5—_%‘3\) " c‘o\\on g 63 Q{ T 1 lgEs

3 M pe° of ap?P I DK recommendation:

y inka¥® : 8.1 SID Lys/kq
, dalty

5.5 6.5 7.5 8.5 9.5 10.5

SID Lys, g/kg (Hojgaard et al., 20194a)

AARHUS
N UNIVERSITY




R RAES 1 Importance of gestation feee ield

BEIERRIFEERRRBR ( LLAEXNTIREEMEFE31% )
Organic sows fed reduced dietary protein
(31% below DK recommendation for gestating sows)

= TEIETRAOMBZLEIGINAINE ( Eskildsen £ , k&% ) Increased
milk yield in the following chtatlon (Esklldsen et CI|

unpublished)
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HLRET ARG ? What determines feed

K% - B AKPEEE Growing pigs: Maximizing
Gain:Feed-ratio

(X=vELBgLEE Or Minimizing Feed:Gain-ratio)

,A—_'\
o o )
| =

I§ZL %% Lactating sows? K ()
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If we maximize kg milk per kg feed...

5,00 ’
> @ 4,00
c O
Q .':D ®
‘s ¥3,00
i . |

T3 = 2,00 ® .

QO & ®
& 801,00

0,00

1 2 3 4 5
ADFI (kg/d)

(modified from King and Dunkin, 1986)
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NS EEIERE Energetic efficiencies for mills

83%(F R Sow body

/N

B | 1989Feed ————————3 75475 Milk yield I8 i
78% &

(Theil et al., 2020)
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3
Q(ﬁsf cO 2® REERKR

aoto” “o 134 140 147 156
SID crude protein, g/kg sSIDHEER , g/kg

(Pedersen et al,,




IEHEIR : PG

TWO-COMPONENT FEEDING: THE WAY FORWARD?

{35 Maintenance =45 Milk production

b
Rt

& Energy BEE+Z=7F Energy + nutrients
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YWEHIER - EEADS

TWO-COMPONENT FEEDING: THmWAY TO GO” |

$ ‘ \oo,o\\
10 :
2 ||| o
s 5 | s L V &&\G‘e
O X
1-comp. & ||H| || e \%@ d""’e L
g 0 2 L ‘(\Q -~
O o \(\ o\ 3 ed\ .,_‘
& 6\“q o 57 ale™ g
£e® yet B \o\© e -}
e %’@"3‘\ o0
.‘\,40"’0 > 1&’3& 5‘99‘0 i yield: 13,3 kg/d
R “ek
*’)"@6\“ '\?N #riBE Weaning weight: 8,0 kg
e©

2-comj “eﬂxtmﬂﬁjﬁ_ﬂ ieRhEh R Fat mobilisation: 10 kg
o«\? . 1417 20 23 26
WO ay of lactation wALXH

o RS (Pedersen et al




£ CONCLUSIONS

o TEREGRERRE TR S AR DL RN 8 Ao id 2 1) B B R UTAR
Avoid excess protein retention in gestation sows fed to gain lost body condition
« BEARSIBOBEE GG B
Insufficient energy causes farrowing problems (stillborn, assisted farrowings)
o FPHIRLRIBREFRE R EZ83. 1kg/d, {84 BRE £14.0kg/d
Optimal feed supply for colostrum is ~3.1 kg/d but 4.0 kg/d for farrowing
. HHEFRNTHGNZAMEE  Fibers are beneficial for farrowing and colostrum performance
© FAE—HABRANFEFERNRFEIE R

Colostrum yield — a limiting factor for colostrum intake and piglet survival
o VIAFERESBGIFEEFZAE  Colostrum is mainly produced AFTER onset of parturition
« BEBRANES R EMER RN EE HRER

Lysine and protein important dietary factors for milk yield & feed efficiency
o PHEEEFREEEWER (REERE)

Milk should mainly be produced directly from feed (=> high feed efficiency)
« KRIERENEBORE SRR RE

Too high live weight and oxidation of protein reduces feed efficiency

AARHUS
N UNIVERSITY




H ¥ 5 & Dietary strategies

F9x Gestation
«  RIBARI0-30dtERMEIME2.2-4.0kg/d
Feed supply 2.2 — 4.0 kg/d (d 0-30) according to body condition
o RIBEARI30-60d1F K EINE2.0-2.8kg/d
Feed supply 2.0 — 2.8 kg/d (d 30-60) according to body condition
«  60-84d#F£2.2kg/d, 84d-43 3. 3kg/d
Feed supply 2.2 kg/d (d 60-84) and 3.3 kg/d (d 84 until farrowing)
- IR RS FRETR)E JLRHER4.0kg/d
If possible, supply up to 4.0 kg/d the last days prior to parturition
o FIEHEFE: 4.09 SIDHiEE/kg DK recommendation: 4.0 g SID lys / kg

WH, Lactation

- FEWIFER (17d) HERREEHENE8.5kg/d
Increase feed intake until reaching 8.5 kg/d at peak lactation (d 17)

FIE#EHEE: 8.1g SIDBEM/kg DK recommendation: 8.1 g SID lys / kg
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Thank you for
your attention

©

BB Contact:
peter.theil@anis.au.dk &
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