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Rearing pigs without use of high
level of ZnO and the low use of
antimicrobials-The Danish

approach
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SEmIHAH Outline of presentation

- BESFELEHEN  Brief description of the Danish pig production
- BERTAEZEEH  Antimicrobial regulations in Denmark
. FEFFERIER  The Danish zinc history

- WMFRASIISFIESUEFERISFARSESR  Latest research results
on weaning without high doses of zinc oxide
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2020FEHZERIEI/EF~ Danish pig production, 2020

« 31001MF¥Em 3,100 farm units with pigs

- 1005838 —33005KL43E 1 million sows — 33 million pigs

- 180053LH+=¥ 18 million slaughtered in Denmark

» 15005:3L30kg¥E R M 15 million pigs exported at 30 kg
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2020FHEERETIES~D
Productivity in the Danish pig production industry, 2020

_ KHEIEHE Key figures -

L REBERFEE. Weaned pigs per year per sow 33.90
B3&EE Sow herds PRSPV
BEERFE Live-born pigs per litter 17.7

7-30kg¥E R HIEE, g/d

Average daily gain 7-30 kg, gram per day 461
G 730 kgREERISHE , FU/B AR a5
WIEERISE slslslel s Feed conversion ratio 7-30 kg, FU per kg weight gained '

7-30kgFET-=  Mortality 7-30 kg, % 3.6
30-110kg¥E R Y HIEE, g/d

ZEEmEAER Average daily gain 30-110 kg, gram per day 1030
Bt

ini | 30-110 kgEREGERIE LS | FU/BLAFTIEE

Finisher period g3 RBYTER S Vi=YNas e

Feed conversion ratio 30-110 kg, FU per kg weight gained

30-100kgFkT_% Mortality 30-100 kg, % 3.4
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2020FERIYEF N A-TERNE =S |, BEEE/BRRE =S
Average cost of production, 2020
- Competitive in Europe, but not in the USA/Brazil
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BEEETUAInEEEMANtimicrobial regulations in the Danish
pig production industry

- HEERENEEAREFAEZLTS Antimicrobials can only be prescribed by certified vets

o AER(EHFIELEFERT 205 T Growth promoters banned for approx. 20 years

- (FRSTEMNATEEIRRIZET Treatment with AB requires a clinical diagnosis

- FTEIEHEEEEREIREHEENIE All professional pig herds = Herd Health Contracts

- B EREMIPIAEZAER Focus on reducing antimicrobial use in food producing animals
- PAEFEIEA=IEENEERF Denmark has a large pig industry = Main user of antimicrobials
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HEEBI The Yellow Card Initiative

- 2010FEAZEEEMEREEBRIstablished in 2010 by the Danish Veterinary and Food Administration

- MARFERAREENNATRE100350ERRIE ( ADD ) Defines thresholds in Animal Daily Dose (ADD) pe
100 animals per day

- WNERMEEEEYFE=1EINEEFIZEA If a herd exceeds thresholds = increased supervision and fees
B2010FELE , BHEDLH NE T 52X Thresholds have been regulated down fives times since 2010
"BXEE" InEZADDsEAERY Differentiated ADDs on “high risk” antimicrobials

- WIEBEESE3/ 4, LEERIMEZR=F%K10 Quinolones, 3./4. g. Cephalosporins & Colistine = factor 10
A= =F41.5 Tetracyclines = factor 1.5

IR R I ERERTINE L FIRANIFERINIER

Proven to be a very efficient tool to reduce
antimicrobial use and change prescription patterns




AEREERTE
DANMAP

SlEEta=

SR TR (DANMAP)

20104 , "mhE" BHE
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20175 , HIET
o o One Health Strategy —Ifid 4 2=
2000 _‘t? "Yellow Card” initiati- and national action  Z&i D4R SERRFN
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SUMMARY
DANMAP 2020

Use of antimicrobial agents and occurrence of
antimicrobial resistance in bacteria from food
animals, food and humans in Denmark
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2011-2021 F &AM ERIEERR
Sales of antimicrobials for production animals 2011-2020
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BEEREERiEaIZnRNE
Medicinal use of zinc in Danish pig production

. . . . E4.6. 3% , SEAFRE - SIS (ZnO)NEH(Zn) R FIE
B0FRRRALIKEER T EMR R 46 Usage (in tonnes) of medical Zine_zinc axide (Zn0)
Commonly used in weaner diets since the early 90’s '

a0d - 35

2004%F : G FAZNOAYEFUMDEIES-HFINEAR | s o+ ° |y

J92500ppm¥EE ﬁ gi
2004: Magistral ZnO allowed to control PWD — Max. t o M T En
. . % 8 5 =

level 2500 ppm Zn, requiring a prescription Wog g Em
Tu%m)% 300 E(E

20118 NERIZNOF=R L 7h : o
2011: First registered ZnO product marketed g 200 , ;i:)*

2014F IR ZnOF=ga L e
2014: Two additional ZnO products marketed

L]

0 ; 0
sk aP Al o
20226F6 BB Zn OF= R R EIE Rt f’f
June 2022: All marketed ZnO products will be 0 —e—2n  ® Pl

withdrawn SEGES






WraBRSFoZnO:Z2EEFIEZ M Weaning without zinc oxide: multifactorial and complex

=g Sz

Management Climate

IZWRaTT
Diagnostics & Weaning
HEELE without

medicinal
zZinc

et I TRVRRYIYE
R Robust

Immunization weaned pigs

B=-/E
Pen-design
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AR : #FERFHIER
Feeding: The best "tools” in the box
« [BIERIERYIE - ESRIEE
Robust weaned pigs — sows with high milk yield

- ApteBESRMEEIER Supply of creep feed in the farrowing pen
- BRpE After weaning

Low protein {K&EH

Low calcium %55
Feed raw materials @&kl
Additives 0|




MBI FIE LS At (Um
Testing alternatives to medicinal zinc oxide for weaners

1. 2,500 ppm zinc  2500ppmé#
2. 1,500 ppm zinc  1500ppmé$¥
3. 0 zinc F§f
4

. Seaweed from Ocean Harvest, Ireland
BIR=1GF ORI
5. ‘MiyaGold’ from Huvepharma
KEHIBATR ‘MiyaGold' &7 3
6. ‘GaerPlus’ from Danish Agro (Yeast product) | el
XBAERIEEmEY 'GeerPlus’

Conclusion /245
+  2500%01500 ppmAJZS ARSI EF DRI I NI ERAIERBERER
2,500 and 1,500 ppm medicinal zinc identical effect on productivity and AB use

0 ppm medicinal zinc identical to Seaweed, MiyaGold and GaerPlus INNOVATION




BN RRRZSBEENRIE Reduction driven by reduced dose
of medicinal zinc in weaner diets

SEGESiRISIRESS. 1101(20174 ) SEGES trial report NO. 1101(2017):

M2500ppmiE/EI1500ppm , XA RSN SERRAERER
2,500 ppm 1,500 ppm zinc = same productivity and AB usage

ERZTEFERENE , MBD> 7 2ESAERIER

Implemented on many Danish pig farms resulting in a reduction in the
national use of zinc oxide*

ROEKRGTEELIERZSRE
Few farms have fully phased out the use of medicinal zinc ML . | \

RERAE NI EERS

*Based on questionnaire answers and reports from the field veterinarians




BRSNS : M23 N ERIEE AT S |
Concept trial: The four concepts — selected from 23 applicants

Company | Company | Company Company

A B C D
[Z{lk&2H Reduced protein X X X
SRR EE y y y
Increased threonine/lysine
Hif&Es Monoglycerides X X
BB Organic acids X X X X
@4EE Probiotics X X X
4 Fibre X X X
HnEEE Additional enzymes X X
255 Chelated minerals X

TRFB7KAY%MFE SEGES
Addition to drinking water



6-30kglERRIEFLEE R Production results 6-30 kg

[ IR 1
HigE Daily Gain,g Best results

TERIER Feed Efficiency, FU/ kg gain

560 1.66

550

1.64

540 537
530
520 516
510
500
490

zinc zinc

INNOVATION

Same as 2.500 ppm




6-30kgMERRIIESiafr R Diarrhea treatments, days, 6-30 kg

FLEIE5ialT K& Diarrhoea treatments, days, per pig

5
2
©
a)
% 4
H<

B
Best results

Same as 2.500 ppm

5Eﬁmﬁ %E$ﬁﬂ}

2.500 ppm zinc No zinc GES

Positive control Negatlve control A C OW\THDN



&3¢ Conclusion

« TR ERIESY - &3L580.26BR5T (0.31355T)
No medicinal zinc lowered production value by approx. € 0.26 (0.31 $) per pig

FZL-SIIERIE =TIk RSB RIF W
Effect productivity or diarrhoea treatments by concepts:

« Company B > 2,500 ppm zinc.

« Cost approx. € 1.1 (1.3 $) per pig FLIERALI1.1ERTT (1.35E7T)
« Company D = 2,500 ppm zinc.

« Cost approx. € 0.9 (1.1$) per pig FHLIEREALY0.98%7t(1.15E5T)

« AMICREIS LN EHEHERTER
Company A and C - not different from no zinc oxide

SEGES



BB Perspective

ke sy IEE] (2=
Effects observed in trials:

- (KEESE Low protein content
ﬁ%@ﬁfﬁ)ﬂz Amino acid profile
- I0FI4EE Combination of additives
(KBS E  Low calcium content

AR — (L SR B

Zinc cannot be
replaced by a
single compound

SEGES
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T AEERRK ? Reduction of protein, why ?

- EOEETRECERAR Reduce undigested protein in the hindgut
- BEEEMEBIXE Reduced risk of osmotic diarrhea
- BFEARAE Prevention of protein fermentation

o MM LR, BIARAIRTNEERISEH. IHINGEEARIMEYIEYI(NHS | %)
Reduce microbial metabolites (NH3, amines) which damage colonic epithelium, interrupt
mucosal function and structure, and increase villous atrophy

. BV AIFFERERE  Reduce colonization of E.coli

BXEFNEAFIE
But adverse effect on productivity ®




AP EaRS s Effect of protein content in feed for-
2117150003047 ESHriniAEis Tested on 2 farms, 15,000 weaned pigs 4-7

Gro’ SEER
Expensive feed
£100kg50-65KTT ( 42-45357T )
50-65 euro (42-54%) /100 kg
PANEAY), ADREEE. . 8

heat-treated grain,
soyaprotein conc.
milk powder
fishmeal

128 Gain (groay

SEGES

(Trial rep. 740, 2006)



3&iZ1T Trial design E|HEBKE Level of protein

20 NN N N N L NN LLH VL HH
191 19.1 19.2 19.3 4,

19 18.4 18.4

18.4

Pos control Neg control
14 2500 pp Zn 0 pp Zn

1 2 3 4 5
Grou
69kg  9-1bkg~ 15-30kg
B Phasel mPhase2 ™ Phase3

N=norm, L=low, H:rLi_gh, VL=very low, M=middle ﬁNEOﬁEDSN
N=IF& , L=k, H=& , VL=AR{E , M=rhZ




FHEERIF NSRBI NR | o |
Reduced protein as an alternative to medicinal zinc:

- SZMEZHESHIKEER Same level of soybean meal in all groups in each phase
o MER1 (6-9kg) Phase 1 (6-9kg): 7% - (14.0-19.1% protein)
o M2 (9-15kg ) Phase 2 (9-15 kg): 14% - (16.2-19.3 % protein)
o MER3 (15-30kg ) Phase 3 (15-30 kg): 21% - (18.4-19.2% protein)

- pEBREAPER Reduction of protein in the diet
o RAKEREER. TEERHEH

Reducing soya protein concentrate, potato protein and fish meal

. EMLIB75MNESE(#2) 75 replicates (pens) per treatment

« 68003k , 25 ~ 27HEHAII(FIE , IFES.5 ~ 9.0 kg
6,800 piglets weaned at 25-27 days, weight 5.5-9.0 kg

- B8 DLYZ*3Z DanBred DLY crosses

SEGES

INNOVATION




%R : 6-30kgliEr , FLIEIEEIRTTREN
Results: Diarrhoea treatments, days per pig, 6-30 kg

3 4 5 6
Bl

BNER Total, 6-30 kg 2.080 410972

AN nl Phase 1’ 6_9 k szgﬁﬂﬂ2500ppm'f‘¥gﬂiﬁﬁ50%ﬂg{?
e 9 IS AR RSN T 2K

50% more treatments

fTE&2 Phase 2, 9-15 kg without 2500 ppm Zinc
+2 treatment days

fTEZ3 Phase 3, 15-30 kg

N=IE® , L=, H=F , VL= , M= SEGES

N=norm, L=low, VL=very low, H=high, M=middlIe INNOVATION




%8R : 6-30kgPfiER , BLIEIEEIRTTREN
Results: Diarrhea treatments, days per pig, 6-30 kg

1 2 3 4 5 6
al

ISi5EX%L Treatments, days per pig

EZBHER Total, 6-30 kg 2.08b.73.686l 3.242

(KA BREF250FREIESaTT X

#ISM7T 1R

Bzl Phase 1, 6-9 kg 0.04 25% less treatments with 0.11 0.1/
low protein

BiE&2 Phase 2, 9-15 kg 1.57 +1 treatment day 210 1.65

BRER3 Phase 3, 15-30 kg 047 111 131 120 147 1.42

N=norm, L=low, VL=very low, H=high, M=middle
N=IE% , L=ff, H=% , VL=1K{Ek , M=%




LR . 6-30kgfERRIEFNER (6800L3EH )
Results: Productivity results, 6-30 kg (6,800 piglets)

5 Groue
NNN+Zn NNN LNN LLH VLHH VLMH
AigE Daily gain, g/day 5202 5192 5162P 504° 5173b 504

s SRS 1432 1443 1443 1443 1400 1429
Kg feed/kg gain

2019364k 1175
Trial report 1175, 2019

N=norm, L=low, VL=very low, H=high, M=middle

N=IF% , L={% , H=5 , VL=tR(E , M=rhZ SEGES
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BNEMTH4L? What did we find?

« SAREINEEEHELE | BREERINEFEIESRERNLY T50%
Medicinal zinc diarrhoea treat. days reduced by 50% comp. to no zinc

- (KEREEHIESXRERLVT25% Low protein reduced diarrhoea treatment days by 25%
o (BREBHEAMESY But medicinal zinc is better

- (§FEA=@%E~H Low protein =low productivity
o EREMER , BEEERE2*ME Partially compensated by high protein in the last phase

- RIEREE: K. 8. 5 The best strategy: Low Low High
- MEEAGBESRBABLT25% 25% less AB treatment days
- BIBERL T 159 159 lower daily gain

+ SEGESEIN : MER1IFIMER2BRARESEFEFH17.5%
New SEGES recommendation: 17.5% protein for phases 1 and 2 SEGES



pEEERIHIE2
Reduced protein trial 2

SAMLEE , 75088 |, 560045
5 groups, 75 replicates, 5,600 piglets

- 2N\WIEBH (+/-75A%E) 2 control groups (+ / — medicinal zinc)

- 2MEEBEE (17.5%%R ) FEE12

2 groups with low protein (17,5% protein) in phase 1 and 2
- FEERER  New amino acid profile

- IMREERSA (15.5%F1 ) EMER12

One group with very low protein (15,5% protein) in phase 1 and 2
- RIEFNENIERRE. Sak. Bk, AARE. Rk EGES
Added isoleucine, leucine, histidine, phenylalanine, tyrosine according to new Standardano\mnom




FRiAIG24516 Conclusion protein trial 2

- RS ARMFAEREELELY T 50%R9IE5
Medicinal zinc =50 % less diarrhoea compared to no zinc

- IRMEEBARLT65%IEE ({§-1K-1E5 )
65 % less diarrhea at very low protein (low-low-norm)

- IRMKERHA : RIKrIHIEE-409
Very low protein: very low daily gain - 40 g

- AN SRBERHEMAE
undersupply of synthetic added amino acids




PEEER RIS S-S E S

Effect of reduced protein on diarrhoea — sum up from trials

IKE Level 1
¥BEEH Protein % 19,0
52, o B E R/ A BN EFRENL 145

g dig. protein/FEsv

5K | IE5EaT iR BBt

% reduction in diarrhoea treatments
Compared to level 1

IFRMNEERNERT | SSLENERREDE
Reduction in Gross margin per pig €/$
Same feed price

2
17,5
135

20

0.13 €
0.16 $

16,5
125

30

0.33 €
0.39%

4

15,0
115

60

1.47 €
1.75%

SEGES



INiALEE - BRYBRIAARINZORTE

Field experiences:
Weaning without medicinal ZnO




BERIBIINAHAG Field study in Danish farms

Frederikshavn
Q

Vendsyssel

g P ;
e

K|.tmo,,eg Aalborg % ldentify features in weaner herds with no medical ZnO
. L
=Q 05 : W F2018-20194F 268 , SREAIIE1650-80000SLKF I T
(9 rI?atgll: Collected from 26 herds in 2018-2019 — 1650-80.000 weaners per
: er
Q Vibo! Poders
1olstebr R 2
9 : OQ WpFEFRF Herd owners interviews:
QY iehing Aarhus . =l ERHRE O, DEARE
e 9 Hels  Management, herd health, feed, hygiene, personnel etc.
ivide Sande \W - PEEFER- 2EZHEIEE  Antibiotic usage —Vetstat
() o . .
9 Bilund  Vejle L ke - ERECH- BRhHER Feed recipes — weaner diets
e Dannark 99,\33. - EFOiRE Productivity reports
jerg A ~ 0l

26N RN EREANIY(EG0k/E) Description, average from 26 weaner herds (600.000 weaners/year)

Qrk

WPl X% Lactating days 29.4 days

¥rniAE Weaning weight 5.5-8.5 kg
AigE Daily weight gain, 7 to 30kg 4909 (20185954629 ) 490 grams (nat. avg. 2018 =462 grams)

razer—= Weaner mortality 2.2 % (nat. avg. 2018 =3.1 %)



B2i5E-RKEBE Common approaches — feed intake

ElEIRERRSE Rindy
Increase feed intake after weaning # farms

ith FERSMGIE Extra feeding on the floor 10

FHERIBIIEYMIEIRS E] 5
Extra feeding spaces in troughs
IMAIIKESE Extra drinking spaces 4

ZL&) Fa9ER. Supply with milk products 3

erEER Gruel feed 2
HithiE e Other measures 2

Toi5RIiEHE No special measures 2




#EilAixZ Common approaches —
int=RiERiainsTRIER

Focus on cleaning & use of disinfectants after emptying:

BTN HNBES TR
Focus on drying out before weaners entering:

B N E iR =R B S, _
Control by measuring the temperature on floor and inventory.

Zi31ZiIBY AR Trained personnel ’
- {¥EERJE Employment period:

20/268F : WiIN{FEETEE(EER > 16
20/26 herds: Manager of weaners employed >1 year

- #2208 Experience:
18/26%F : {F AT PEEIEE SIRMYMFE TIFFIR > 35
18/26 herds: Manager of weaners has worked with
weaners > 3 years

SEGES

INNOVATION



S IEIIE

Test of concept
ETIRE A NNZS At

weaning without medicinal Zn

B e Optimized weaning diet
ERTNRIEE BiFRRAER
Frequent feeding - liquid feed before and after weaning

kranAtR MPEiRRE Reduced mixing of piglets at weaning
SEGES

INNOVATION



XiFREBE FOCUS on feed intake

PIEEX Farrowing section:

- M7H&RFE  BRER3-4X
Wet feed 3-4 tlmes/day starts from 7 days age

1SEERIEBERNSE7X AND continues until day 7 post
weaning

ESEansiEdRat Provided in round troughs in
farrowing unit

IR5X Weaner section:

- ERESKESEM Provided in long troughs in
weaning unit

« RATEIRERRNHERNERTRS
Mixed in feed cart with automatic mixing system

SEGES

INNOVATION



8 Results:

- AEESEES No difference in gain
- 959K In the farrow section
. EHRYEE Or after weaning Wi s PE

o EEEATRIES NN Control Trial P-value
Effect on diarrhoea treatments EaEEa Treated pens, %

FL5E:a77RE No. of treatment
days pr. pig

SEGES

INNOVATION



B4 Summary
HEmREEABNREZEBNER T BERASARmAERG
The goal is cost-effective solutions without increasing antibiotic usage
. WKSHPZERERN , XAIARERZH95 Not an easy task for the majority of Danish herds
- PHPRPEEEPERINEENERGE  Zinc is still a common approach to control PWD in DK
- PHFEFRETRE-BOFNEEFEIRSS  Zinc usage dropping — reduced doses is the main driver
- TR Tools:
- BEPEERPEARKE Reduced protein levels in piglet diets

- KEWIRIEREE Focus on feed intake before and after weaning
- EIAR-EHRFIREEY Trained personnel — knowledge and stability

SEERFERASZE No common solutions
BT RZEFR THENECKRZERHIGE !
— each farmer needs to learn what works at the farm! SEGES




2022FFHHIFER

FoH U BRI
202266822-230 , FEFAFIER

ZEROZINCSUNMMIT2022

HEALTHY WEANING WITHOUT ANTIBIOTICS

22- 23 JUNE 2022, COPENHAGEN, DENMARK

zerozincsummit.com

@G Fo,
@ ™
L X 5SEGES
/bh )

Danish Pig Research Centre



ZERO
ZINC

SUMMIT

2022

1. Preweaning management  bpsieE
2. Diet components and nutrients BamiEs:
3. Feeding strategies tameszns

4. Feed additives @hxmm

5. Immunity and gut health &&fneEe

6. Practical experiences =#&%

.

. Treatment of post weaning diarrhea wipEistsar

zerozincsummit.com



DR ? IiBekE D MR Enirw @If.dkiEiT
Questions?
Now or at nirw@If.dk

SEGES
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