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Number Percentage
1,5 0,0
mple Terminal Sires x TN70
= htd 2=29
1,0 1,0
sE8s8 JUSE fIHAM
+0.7 born -
i . Nol 4OoF 1T cH
0,5 alive/litter 20 AU FA T )
in the past -
Uz ol La
0,0 3,0
2
0,5 4,0

w==Total Number Born /litter ss=sNumber Bom Alive /litter ssmStillborn Piglets /litter
«==Number Weaned /litter ===Preweaning Mortality (%)

Source: 2024 Topigs Norsvin Breeding Program; Cargill Genetic webinar with Danbred, Topigs, PIC, Cooperl
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Litter size H& &% Litter size & &%
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el > 0|2 M HAIS %: + 1.7%

= MAl HF: -15 gram
(van den Bosch et al., unpublished)
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4 = 5000 - 850 = j —a— 14 piglets - 3.0 kg/day
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ADG CHANGES OF PIGLETS FED SOW MILK ONLY
HE fEUS Soist xHE YT SHFT Hal

350

300

250

8 200
<3

150

100

50

0

0-4 5-8 9-12 13-16 17-20 21-24

Days post partum

CHERet A LE0[7] AtRe| HE HFTF HIR 4 times
1600 | |
100 Maximize DM intake during suckling is the key for the

success of the growability for lifetime!
1200 Increase DM intake per piglet up to 1.5 kg with good

@100  quality piglet milk replacer
g 800 Z {72t St 8 M3 L(DM intake) S Z|CHEISH= Z10| B YWzt
z S4tt B0l (8 B0l AHEC| HE MHTS A0k 1.5kg7x| E7
= ! :
= LIQUID MILK REPLACER

m T R e

oRYFEED -
R R R I e R R S A N R N g o
PR B SE T, o N N R B S el

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19920 21 22 23 24 25 26
AGE OF PIGLETS
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tHER AL 43 Atdl: 78

78 AT Atall oAl
HE2tE 22, T2 23, 2001 4y 20t 7

Average of 5 European farms — Data per sow per year

== mes X0l
e 39.12 40.02 1.08
AbbE S 3.4 343 0.02
olg M HAS% 14.62 11.89 273
2E 3B 2.36 2.38 0.02
0l] &4 30.13 32.22 2.09
0le Xs 5.83 6.21 0.38
MES (=54 - ALS - HIAY 0.78 0.81 0.03
o2t Q= & It 22 (R2) 31,-

CHEs 20 Sl Ht 2= FC 31 2(2Hsl : 4058 IA) 9
ZF7t 0| ZLHEIAS

CHE & MAE 23 Al : HIEE

. HZTOHCH8S XalT @ 242 /4 30 £ 2E
. 089 H2|TE (88 7E 150g/L2 HESHO M 12 YLE 250K B

ST 6.74 35 5%
SY IS 12.71 13.27 0.55
= MAIMS (kg) 19.25 18.85 -0.39
S MAINZS (kg) 1.49 1.42 -0.07
=H0IgE=+ 11.86 12.69 0.84
= 02 A= (kg) 86.00 100.00 14.00
S22 0HS (kg) 7.25 7.88 0.63
2 S (g/day) 229 242 12.59
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Adapted from Wageningen University

PROTEIN DIGESTION
Control microflora to avoid
intestinal inflammation &
growth depression

GUT

INTEGRITY
Support and
protect GIT
structure and
maturation

INTESTINAL
FLORA
Balance in
intestinal

IMMUNITY
REGULATION
Essential nutrients
to support adequate
immune response

microbiome

Latest advances on piglet and sow nutrition
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Berrocoso, 2016
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g 48% 100 718 CHEHt
95
%0
85 0% fermentable protein
1% o
fermentable
protein 75
70
65
60
%
el eibips lleal Dig. % Fecal Dig. %

Apparent fecal digestibility of CP.Huting et al,, 2027 — Schothorst Feed Research

SBM tested originated from the same SBM batch where Provisoy™ was produced, piglets were ~47 days of age, 17 after

weaning
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Gastranaerophilales_unciassifed £

o
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Flavonifractor \

!
Oxalonacteraceae uncassited

\\\ : \\\
Bacteroiales_RF16_group_unciassified )

Hg=d Etr3lE

- B AB| WD 9 NS S
- EL o] grof 7|H Uy

. AslEa 2| =4

. 9o @5 NF

Ruminococcaceae_UCG 008

Megasphaera

o= gk

Low fermentable
protein

‘ High fermentable
protein

Sphaerochaeta

Lachnospiraceae_NKAA136_group

Cargill research, 2020
7 days post weaning rectal samples
provisional data

UBY B4

s YU MzS0 22 Rz HS
o 2= M=l T X|YLo] o4 X Ee 2
ABEITM FLf A= 2

NE ASH HIESH E+52 + 2% :
¥'Improves ADG (2-5,7%), ADFI (2-6,8%) 2 & =X
v'Reduces deads/removals (up to -2,8%) HIAF X2

o Wheat bran

e Qat hulls

e Rice hulls

[ ] s oss%

/ N k.
[ swrF30% y 5
JRURE

® Beet pulp

e Soy hulls

Firmicutes, Lactobacilli spp |

{ / Cargill - Project Microbiome ALVA,
= 2019
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 Feeder type and location
=017] Ef it 91X

 Feeder hygiene

. 17| ¢l
Drinking water & = ' "7

« Ambient temperature
FH2E

« Distribution quantity &

frequency
Soizm Sojus * Feed freshness
ABt AL
— Py
ztol 37} 28

O
oo

F-HIOIES &

. Zol &1

(=1 o]
SH—

» Feed presentation AtE S0{44|
« Aromas and
flavors &, 2t

» Crude protein and amino
acids level Z=cr 9l ofojic it

* Ingredient
palatability
#Ro7|24d
« Functional
ingredients
Jls8es
« Imprinting » Wet / dry

= 11 10
U=0|7| Atm MF T 344 282
2 Mo Ee2 1.13 0.80 0.04

1.

Imprinting = Exposed (sows fed EO) or unexposed (sows not fed EO)

2. Ratio of consumption of EO flavoured creep feed to unflavoured creep feed

Latest advances on piglet and sow nutrition
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Cargill research, 2003




-#2. 82 B/ 20 ZEIH

-#3. G U | v

PIC el it d
PIC (wean to finish) From "E i ; :
2015 to 2021: el -
ADG increased by 70 g/d from a base of 805 g/d : J_I_l g I_I

FCR improved by 0.14 points from a base of 2.33

|
Terminal Sires x TN70 Terminal Sires x TN70
Topigs (35-120kg) @@ Topigs Norsvin > ..
From 2017 to 2022: " Y .
ADG increased by 100 g/d " ) -

FCR improved by 0.20 points

So
DANBRED

Documented Results.

Feed Conversion Rate, 30-115 kg (66-254 Ib)

SGS
Danbred (30-115kg) DANBRED ~y Al
From 2010 to 2020: :
ADG increased by 85 g/d from a base of 870 g/d
FCR improved by 0.18 points from a base of 2.85

N

Source: information shared during Cargill and Genetic companies exchange (2022 - 2024 sessions)

| S
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S5 ol M2t QUL 27 5
« Genetic improvement is faster and broader (#2131 HO{ T F& 742

SID Lys/CNE requirement for 98% max gain

O XK MXA} =240 650
FHH 98 S0 60 . BestFCRor ADG : + 8 to 11% SID LYS
54 M H|sl| CHEF 25~40% =2 550 y = 1E-05x2 - 0.0139x + 5.8617
R? = 0.9251
N w500
ZIS-Q- %E 2|A|-(—D-| 'Igl'xd&ll 9 § 450 o F6-G21-01
= + 2021 PIC
HE 1.5~1.8% 7HM 8 40— e = CHEtAl (F6-G21-01)
350 s CHatAL (2021 PIC)
H2F Of 3~530kC} 3.00 ‘
o 2.50
gYr 97 Yol ey L
0 50 100 150 200 250 300

Cargill research F6-G21-01, 2021

B =54 sHo et x| ST 21F BE

Lean Gain is the amount of lean tissue gained per day (g/d).
It can be correlated basis ADG and lean meat %.
Hgo| 52 2 28 HEQ Mol
U SHE SO BB (K0 HREAT US + ULk,

Lean meat %
ADG (kg/d)| s3 54 55 { 56 I 57 58

0.725 How to read and apply the information

0.750 P P

e \ in this table?

0.800 adium 1. Know your ADG and lean meat %* for

0.825 the main phenotypes. $X EHYZ|

s | AgtsH ot HS Hlge?

0.900 2. Link the main phenotypes to a
Medium, High or Hyper lean gain.
ool 7o HEo He Y2 52,

58, 02 53 5 YTk

3. Define your feeding program basis the
phenotype. B0 M2t AT At
=20 T2 Hotof &
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[

Phenotype is based on the actual performance observed in the
pig farm, unlike genetic potential that explains only part of it.

H B 8 (Phenotype)2 SEF0A &K= LIEILIE S0H0ll JIEHEt HE 22,
dH & LR £H5l=s KT E F I H (Genetic potential) = el &K Z2UE SHI st

Genotype Environment

f
Tr!l
. %l & T

%5

Phenotype

S X (Genotype) 2 HiXI7} 712 §HF F4o|ct

Genotype is the genetic
constitution of a pig.

EHE (Phenotype)2 =)X|2| ST 1t #F 7t
Y5Ego] olsf LIEtLHE BE TSt @EE9| Heo|ct

Phenotype is the set of observable traits of a pig

resulting from the interaction of
its genotype with the environment.

g5 MM W& ADG E5tLF(115kg)
Medium lean (X|%¥) 840 174
High lean (57} 900 166
Hyper lean (‘88%) 970 159¢4
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& .I o \S
- HISEQ| H2, Ofu{x| Mol olsh X7 b2 %
HHSSICIZ} 0|2 CHINE SRS ROl LI
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Protein Intake

ATl BY
Consistent payback

Y4 +9 50

Nutrient demand
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— o | == o T
NHE RUSH IS ot S U A2
o | x
Atz g Ho| #e2lel Z27d
40
39
NUTRIENT 2 38
(DRY MATTER BASIS) ANERRGE £37
g 36
Dry matter, % AHg 893 873 -924 § zi
Crude protein, % ZChay 309 287 - 329 33
32
Crude fat, % 10.7 88-124 T T P R R IS B B ]
=AY bf';& bf":& v’«:& b-'q’ﬂ’g b-gﬁc > i w\’\;& w,v’@ b-’xwQ v’wf& b-?;@ o >
Crude fiber, % xM9 72 54-104
Ash, % sg 6.0 3.0-98
Swine ME, kcal/kg 3810 3504 — 4048
oA x|
Lysine, % ato| Al 0.90 0.61 - 1.06 Cargill QC data, 2018/2019
Phosphorus, % ol 0.75 0.42 - 0.99
[

Y YY T2IU| 74K

Can you see the difference?

Grower pigs (Pomar and Remus, 2019)

« Production cost -8% At
e« NandP -40% Ez, ol HjdE
excretion -6% =AMt~

*  GHG emissions

Lactating sows (Spinler et al.,, 2024)

-4.9% EJE AZH|
-22% =9 SID 2to|4l

» Feed cost
/Sow/lactation

« SID LYS g/kg litter gain

Gestation (Gaillard and Dourmand , 2022)

* Feed -3,7%
cost/gestation -18,5% & -9%

* N & P excretion

= Adjusting feed supply to individual nutrient
requirements (~age, production stage, genetics &

health status)
(Gaillard and Dourmand 2022)

Lysine Requirement, g/day/keal of net energy

0 10 20 30 40 50 60 70 80
Experimental day

© 2024 Cargill, Incorporated. All rights reserved.
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600
500
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Arg Cys His lle Leu Lys Met Phe Thr Trp Tyr Val Ala Asn Asp GIn Glu Gly Ser Pro

AA (% of Lys)

8

8

OControl WAcute LPS
Van der peet-schwering et al,, 2019 VDN report WUR
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HAA7t 2/ SSHE =f X0 A =FE A= S =045l Of SfLt?

- 27 Aol mE WS AT IY2 / FHH LHIE FY 5 UL
ADG 0-19d pw g/d
250
Effect of immune system activation on
piglet response to dietary lysine

c
bec
o b
700 200
650 a
600
550 10
Trp - TRP.LYS = 0.19
450 Trp + TRP.LYS = 0.22
100

400 Challenge Challenge Control Control
Trp - Tp + Trp - Tp +

- IS x QL P=0.01 Le Floc’h et al 2005
04 0.6 08 1 12 14
SIDLYS , % diet (13to 59 IbBW )

ADG 6-25kg , g/d
w
3
3

Tryptophan plays an important role in cell division (Mellor
and Munn, 2004) and as immune modulator (Chen and

—e—High santary status  —e— Low sanitary status Guillemin, 2009).
William, 1997
=28 ZF AF MXFE 70| 1
o = 7|j (=} oEHQI' (<] oEJ-I-I'—I |_|'Z“
N 23| WY @Ottt EA B
287138 Digestive Poor
Respiratory bacterial housing
5 diseases infections conditions
-10 %
-20 *
I ADFI
o, .
30 -10 ~ 30% ¥ noc
-40
% of control
healthy pigs

Fig. 1. Figure 1. Impacts of health disturbances on average daily feed intake (ADFI) and average daily growth (ADG) in % of the value for control
healthy pigs (adapted from Pastorelli et al., 2012). The symbols *and ** indicate that the impacts of health disturbances differed for ADG and ADFI
atP < 0.05and P < 0.01, respectively. r

- & FEERECIVEY, Le Floc'h et al, 2018
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o AEZA BF Y
ASH FE ,
VAL B9} i
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AEFA TZIL

243}

AEH A =7} S

"FHGOZ HEE HAIE OFY HAI0 Bo =& FE=

s YL BT

AH

AHAFA]

>

=2 B YL reactive oxygen metabolites (ROMs)E
ZIX|2 Q=G (Brambilla et al, 2002). (...) Ol= S84 AtEfo] XH28 H)X/7}

213l o=o
ZEpt 25

81 AEte) oLy

reactive oxygen metabolites (ROMs) &-=8} 2AFFL}. (Amadori and Zanott, 2016)

3 =
SHAY AU EHE
AEFA

840 RI=037
820
a
S 800 a T a
) I I
o 780 1
= B ey 57V (B9 1
S | | [T %
2.0 1 11 T = [
~ 740 ]
720 -
193 112 70 23
700 T
0 0-1% 1-2% >2%
Oral manipulation received (% of observations)
74 F=AF 2026. 6

S

SE SX|Q 2T E A2 Y 24t F7t
AEY AL SHAMRE F0|H,
UL B2 20E 7HHS
(Camerlink et al.,, 2012)

Camerlink et al,, 2012




1) Nutrients

Contro;,

. g%_/l\_ 'O;FEO': 1;)(;: Large Group
. _JEl:l_l'Eﬂ|'| .{I\_Z,:—’ 7|%AO-1 Ol’DliAl_}' 80% Control™
ofl : Tryptophan(E & ETh e P=0.002 smal Group
* I:II-:]-L-"-% :Z: 43.8% f::glesgi?;flp
« AtE HEl/=0] HEY a0 s =
* Multi particle? O |
1:: o) I'J_ﬁi%(
2) Additives < 5 lesiones 5-10 lesiones >10 lesiones
A AR ‘
.« A2 22 stimulating GABA receptor Cargill research, Spain 2023
AEYA HLH O WE HE I}
[tem e S$AEY A X0l P-value
JHAI LY, day 72 67 5 days of age | 0.3440
= A 7|2t day 177.7 173.8 3.9 days | 0.4656
H|S 7|2t day 122.5 114 8.5 day | 0.5000
THAIHS, kg/pig 28.3 26.95 1.4 kg/pig | 0.4208
Z2H%, kg/pig 110.95 111.25 03 kg/pig *  0.9208
ADG, g/d/pig 674.80 742.64 68 g/d 1 0.4881
ADFI, g/d/pig 1968.81 2138.75 170779@ T 05460
FCR, 9/g 292 2.87 005 ¢ 00552
Mortality, % 8.5% 10.5% 2% 1 0.4276
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Ef2 XML E=EHE 21
NEX=Z= P = ISEE EEF AE 2019; 2540 pigs
Item tHEZ SAEY A
£ MZ 83, kg 381,176 176,639
Z =5HH 5, kg 197,240 94,080
] N 1933 [ 1878 |
A2EE M - 0.055
[Z3l %]
Item == SAEY A XtOl
HRE % 75.27% 75.26% 0.01% |
| ®2 =ol MAS, kg/pig 116.65 117.49 0.84kg 1 |
S2E (grade 11) 77.26% 76.80% 0.46% |
1+ grade 40.8% 36.9% 391% |
1 grade 36.5% 40.0% 3.46% 1
2 grade 22.3% 22.3% 0.08% |
of2.2) 3 0f

< AtE Y/ AMGEE| ZRIE
#1. 0|7 ® S ML (KHER X L=0/7| &8)
#2. dYEN AL 7Y R
#3. Atz g7 SO}

=d Hs= Y AFHE ZQE
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