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1) Krautwald-Junghanns ME et la., Current approaches to avoid the culling of day-old male chicks in the
layer industry, with special reference to spectroscopic methods. Poult Sci. 2018.03. 1:97(3):749-757.
doi: 10.3382/ps/pex389. PMID: 29294120.

2) Alice Di Concetto et la., Chick and Duckling Killing: Achieving an EU-Wide Prohibition, European
Institute for Animal Law&Policy, 2023.01.
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= oty Aot MAu9Z A UA 8720 AT ofel e ARt

O 259 PARUCIA He A4 BT ARG WAo] A 8FEo] ot WY AbR v
A, GUR o8 28A, qu A4, 24 A AA WD So|A ol LAY
.6 o2t o] 2 ARAEA Lol &7 AL TS oje Agoln, TAA Y

202 Buzala M2](2016)Q] ‘Effects of different growth rates in broiler breeder and

layer hens on some productive traits’2 Ej2 AH45t3S

7 AtE 2H] € HYE

O 4% 29YRE A9 AR AulFe AARCH 28)-38) Bo0l, BF A 3% S AR
AEGE SAVE O 2. EF $8} § 45205 Aolol 879 AIEo] AR o
£S. 4293 870 AFS AR ARS BIWLS © 51% ZASIAWL, AAL 87

At AMEol 35% S7tsted, o= Atmol mE JEEE A7t 2SS 2]
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3) EEA7|= 25 2] 2xo] mal Ao} 9. 20209 69 119 HEXNSH WEAlze} 20228 2SR
AtRo] w2 9ojuet 87 A% W AEL 1.5ke~1.6ked.

4) Llvestock Division of Extension, University of Wisconsin-Madison.,
https://livestock.extension.wisc.edu/articles/life-cycle-of-a-laying-hen/

5) &8 7 2HI AR gEte) 4342 S5 wEoln BE ®

6) Buzala M, Janicki B. Review: Effects of different growth rates in broiler breeder and layer hens on
some productive traits. Poult Sci. 1:95(9):2151-9. doi: 10.3382/ps/pewl73. Epub 2016 May 18. PMID:
27194733., 2016.09.
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7. RA|uRAl 2]utobA|(lipase)?] &/ AtAAIN BT SAOA B ¢ wWEA Z7tst
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7) Mahagna, M., and I. Nir., Comparative development of digestive organs, intestinal disaccharidases and
some blood metabolites in broiler and layer-type chicks after hatching. Br. Poult. Sci. 37:359-371.
1996.

8) Griffin, H. D. et al., Why are young broiler chickens fatter than layer strain chicks ? Comp. Biochem.
Physiol. Part A 100:205-210. 1991.

9) Swennen et al., Further investigations on the role of diet-induced thermogenesis in the regulation of
feed intake in chickens: comparison of age-matched broiler versus layer cockerels. Poult. Sci. 86:895
-903. 2007.
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Noradrenaline Serotonin, Dopamine

Growth hormone-releasing hormone (GHRH) Leptin

Melanin-concentrating hormone (MCH) Corticotropin Releasing Hormone (CRH)

Neuropeptide Y, S, AF Alpha-melanocyte-stimulating hormone

Actin-Related Protein (ARP) (-MSH)

Ghrelin Glucagon-like peptide (GLP1)

Orexin A, B Insulin

Galanin Tumor Necrosis Factor-a. (TNF-a)
Amylin

Z£2{: Strzalka et al., 2010

O Al Y(Neuropeptide Y, ©]|5} NPY)= SA2F 4FtAQ] Als A E A= 193
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D:\:l
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o] o] AGRIEo| == AFtAOA o EA|THI0 TAF A= B a5 B
=:]
(o]

O 3 M85 AAsh= EREolE AadS HA 2UT 4% AHA Hot
e 3 AAER G, A s 18X 5. B3 @ Aded v A% ”Edr?%l o
FollA AR Qlad 84 W Roulst 2o FHIAE Bored, sA9 A4
FFAEAY QAed AFY FEIA 1dadd 5ol LA

O 2gt $ 149 37 gor9 w oA =mtl(dopamine)at 1 CjAMFEQ] B 5| =S A|H o}
M| E4Hdihydroxyphenylacetic acid)?] 4#&]&= AHetA] ®ol2]Bo}t #A|s] =2 Zo=z 4y
A S ABRAG SR of= gl AbtA vijoprt S0 vlsl AP0l ¥ sEE B

O ] % =3 Al

S ARG RPN o s el 87 Solel ARbA Hotelo] vlah 4453}
oM AYs] we FRAA2EFolE 284 mRNAS WAL 9lon], ol &7 ot
o] 79 CRHYJ FAt 2 W&o] cj3t £8(GR-mediated) 20| Fojdg oju]g.12

DERELER

O o WAy Z|Zhat ok 3 A 19 FQo] A £ L ARbe 87 Atolo] Abol7} ¢l
oL}, AFS 73 SO 1 folr} wAla

O =AY A9 AP fles A=k & vfjof 9UPRE & 4 . AT & 208 FH Tt

>
ol

10) Zhou, W. et al., Developmental increases in hypothalamic neuropeptide Y content with the embryonic
age of meat- and layer type chicks. Brain Res. 1072:26-29., 2006.

11) Shiraishi, J. et al., Comparisons of insulin related parameters in commercial-type chicks: Evidence
for insulin resistance in broiler chicks. Physiol. Behav. 103:233-239., 2011.

12) Tachibana et al., Intracerebroventricular injection of neuropeptide Y modifies carbohydrate and lipid
metabolism in chicks. Regul. Pept. 136:1-8., 2006.
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Atolof] o] aH] F7tz AFRIAIY SAY A HE fAs 4T sa o9 Ay e
A= AR A sior Atojol F Apo|7h Qleu, SAl= ARt & 20280 ReF T
= AlY g #A7E 9 7. BE Ay e 2AE § Hioh + o

o, AA iots ARt oz AW AY &0l H =Us.19

HiorS| A IHE

“9f ARIS % HEO| i3t Oj3HE E7) FROIR, LS SMEE B, UMY, T, MalR Ay EAY
Z2{: Kim, Lee, Kim, Lillehoj and Lee., 2021.

O =y Ay AREO| Aol A 4xAVE Uehpr] AlRsi, 553 AN 28 U A
9 AR AARC 4 2819 A @l A x|y Held AW ME APA

ARG Ao o wEA FAEhs JloR 9sfon, ol ARAY 579

Nz =
A x5 &5 429 Aolrt 98e uighly

O XgrzF @ v)or ¥ S X AXHFat mass and obesity associated gene, ©]s} FTO SAX})=
I&fo] 1t

7153 olqAl oAt £RE ode st Aoz YA Y. FTO RAA UH

< Al BIs SAI AlGSHERAIA FoulsHAl o F.10

13) Chen, P. et al., Developmental regulation of adipose tissue growth through hyperplasia and
hypertrophy in the embryonic Leghorn and broiler. Poult. Sci. 93:1809-1817., 2014.

14) Griffin, H. D. et al.,, Why are young broiler chickens fatter than layer-strain chicks ? Comp.
Biochem. Physiol. Part A 100:205-210., 1991.

15) Donnelly et al., Comparison of the rates of proliferation of adipocyte precursor cells derived from

two lines of chicken which differ in their rates of adipose tissue development. Br. Poult. Sci. 31:187-
193., 1993.
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16) Tiwari et al., Cloning and characterization of chicken fat mass and obesity associated (Fto) gene:
fasting affects Fto expression. Domest. Anim. Endocrinol. 42:1-10., 2012.

17) Buzala M, Janicki B. Review: Effects of different growth rates in broiler breeder and layer hens on
some productive traits. Poult Sci. 1:95(9):2151-9. doi: 10.3382/ps/pewl73. Epub 2016 May 18. PMID:
27194733., 2016.09.

18) Sandercock et al., Quantifying the effects of genetic selection and genetic variation for body size,
carcass composition, and meat quality in the domestic fowl (Gal lus domesticus). Poult. Sci. 88:923-
931., 2009.

19) Yin et al., Expression profiles of muscle genes in postnatal skeletal muscle in lines of chickens
divergently selected for high and low body weight. Poult. Sci. 93:147-154. 2014.

20) Jones et al., Skeletal muscle protein turnover in broiler and layer chicks. J.Anim.Sci. 62:1576-1583.,
1986.

21) Orcutt, M. W., and R. B. Young. Cell differentiation, protein synthesis rate and protein accumulation
in muscle cell cultures isolated from embryos of layer and broiler chickens. J. Anim. Sci. 54:769-
776., 1982.

22) Muramatsu et al., Contribution of whole-body protein synthesis to basal metabolism in layer and
broiler chickens. Br. ]J. Nutr. 57:269-277., 1987.

23) Jung et al., Comparisons of chicken muscles between layer and broiler breeds using proteomics.
Asian-Aust. J. Anim. Sci. 20:307-312., 2007.

24) Oda et al., Quantitative differential expression of alpha and beta ryanodine receptor genes in PSE
(Pale, Soft, Exudative) meat from two chicken lines: broiler and layer. Braz. Arch. Biol. Technol.
52:1519-1525., 2009.
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Parvalbumin Parvalbumin Parvalbumin
overexpression wild-type silencing

RyRJ

20 & o
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Parvalbumin

Parvalbumin

° » L] »

¢ 9 ¢ .° fica®],,,
B e € s S
o o e o Mitochondrial

volume
tPGc1as
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Atrophy

SIPE00] IUHY ZQ0|s 280 $EE|0, O|LHY A0 280| H|Ch3H3.
£%{: Cell Reports Volume. 35

25) FARMFOWARD, Chick culling: What is it, what are the methods & is it cruel?
https://www.farmforward.com/issues/animal-welfare/chick-culling/
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(American Veterinary Medical Association, ©|} AVMA)JAl= X3t & 72A]7F o|Uf9]
280 Bl Ax 2 9 S Qul'y SS3 we] elEAlel okelxl w0 e
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£2{: Animals Australia

(2) A

O YAAAOIME 7IA ARAAS gH7] R (ventilation shutdown)o]2l= goj& AR &h7]

Aol 7] 529 AUsh PH. B8 AU DS il GAEL of wel 4w

N

SPe . olMElErAS FUlelel $BO) A4S WYL $H 5 ofe] J1A Yol U,
AVMAGIAl & OJALSIEIAS o 831 TE| WHE ALIUIY orAl W F SR 5§oty

9lom, 7t Ejolyt 2motele] 49 Mk Eo] COol ASElol 9of, 80~90%2] HEit 75%
o gel HES 58 5 )
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26) AVMA, AVMA Guidelines for the Euthanasia of Animals: 2020 Edition, 47p, 78p

27) AVMA, AVMA Guidelines for the Euthanasia of Animals: 2020 Edition, 44p, 76p

28) Rathnayaka Mudiyanselage Amila Subhashinie Bandara, Assessment of Methods for On-Farm
Euthanasia of Layer Chickens,Guelph, Ontario, Canada, 2019.06.

29) Gurung S et al., Depopulation of Caged Layer Hens with a Compressed Air Foam System. Animals
(Basel). 2018 Jan 11;8(1):11. doi: 10.3390/ani8010011. PMID: 29324639; PMCID: PMC5789306. 2018.01.
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30) Gurung S et al., Depopulation of Caged Layer Hens with a Compressed Air Foam System. Animals
(Basel). 2018 Jan 11;8(1):11. doi: 10.3390/ani8010011. PMID: 29324639; PMCID: PMC5789306. 2018.01.
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= Aasto] At $ 198 H HEoH21Y) Wi7bA] 28 A1F 28 @A eSS

Hjofe] 417 U 2 WY ¢
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2 25-28 =[O 28F A2}
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7 150 CHA|H A HEARZLO| ©+3] 31)

S AR, EHEL OE 24 Y 2

8 180 =& 4 Y 2

10 252 F4Y DQUZ U, 2] G

" 240-264 YOI 3| Y2 ¢S

| 23



gote| =& AP APHBet ®

ek CH2F2] LYo (Al Zh) 0 wg
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14 312-336 Ha| 22| (beak-clapping) 232
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17 384-408 ZHELN PP SAYY SXYE 2UBAL
18 420 2o ot WE HhE
19 432-456 ZtM|EFAH(postural reflex)
20 456-480 S5 A2|E U7| AR
21 480-504 QbYHQ UG, 2af AIZ}
«7|BF A7) 2 fZ7|Ee] EE2 EHER| Y.

O Hjojo] U7 S8 AU 44PRE 71551, o] A7]o] ALoA AV|A Hesr A
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A
LS A
dgst 2E4dol SUHEsY olep TRste] AR dAFoME TRAIYA Wb
(multisynaptic reflex arches)o] @35|= 7283 o|20] &5 <Ao] AJAEO] ozt 7]AA
Aol A7 4 ot BT 9S.

Hamburger®} Narayanan(1969)2] A-LoA+= 2|9 AR (trigeminal skin area) #
A7t A= doke o siotolA A A te]E fRe= S AlAst 2T tElE =
Fote TURY gAY UUE NAE UAS BT 109WIE AT ¥ 23
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At Ao, ol TP TANA = o Al

AALA] Blot 703 A WA WHAF 25 0] o
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T 4 ek At g

Al
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31) Rosenbruch M. The sensitivity of chicken embryos in incubated eggs. Altex. 1997:14(3):111-3.
32) Freeman, B.M and Vince, M. A.Development of the Avian Embryo. London Chapman and Hall., 1974.
33) HAMBURGER, V. & NARAYANAN, C. H. (1969). Effects of the deafferentation of the trigeminal area

on the motility of the chick embryo. ]J. expo Zoo!., 170: 411-426., 1969.

34) Martin Rosenbruch, Zur Sensitivitat des Embryos im bebruteten Huhnerei, ALTEX14, 111-113.
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35) Klinikum rechts der Isar Technische Universitit Minchen, Projektzusammenfassung:
Schmerzempfinden bei Hihnerembryonen, Bundesministerium fur Erndhrung und Landwirtschaft.
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36) $412, o 92| Al27] 22 B} 50 Tt £28A s U U YA~ 2022.04.01,

http://www.dailyonehealth.com
37) Roxell, Beak treatments for broiler breeders: a declining trend worldwide, 2022.03.29., https://www.

thepoultrysite.com/articles/beak-treatments-for-broiler-breeders-a-declining-trend-worldwide
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O g "o, AR A22Al7S Be A9 gt mi7|ES L7

g A 2K (s S Al Al o] A
Al-edoR sy 19 ®F 100kg, H1EAIHo] 9 19 B 300kg, LA AUoR A
2 AAE U O gia] 5E 5) ol4 ulEdTd AR wiEA Alng stofop
gt mebq wstelarel mol met ARJAEIS WEA Al o B gabd 4 9le

oh) rEAE 9T, AR
o W, A4EA R TE J150) BabAe 9 4G J1Ee [FE1) 2o,

2, AWE 5 /13RY =AS MUY, AW £ CO, FAUS ol gsjol dttt

o} o8], AW g
1 HAEo] 9le.
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AAPOIME 2Fote] wEf BAIZ AZSHA vlebpm, of 2AIZ 4UAY AHUOIA 2

7} &3 A3 o]Al3](Council of the European Union)42)

O 2022¢ 109 =AY 3](Agriculture and Fisheries Council) 3]9JoA =dap nadA

QETe AR HU(SY, ZPA, 9 AEsjol, Wlo], |2 A, WACS, ofUUS, SAR
23, Z2E7)2 fEste] 4¥ole £ YRS KA AUIH AL AL 275N
2. olFlo] 20209 SUu magAL 20219 LR Lote] EEjS FUY A G5

42) Other business, Agriculture and Fisheries Council, 17 October 2022, European Council,
https://www.consilium.europa.eu/en/meetings/agrifish/2022/10/17/
43) AR pgota] TEf FAES 5L 20229 1€ 1Y, kA E 20229 129 319 AI¥stR S
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Ministers discussed the importance of close cooperation between member
states when preparing the EU framework for forest monitoring and strategic
plans. They were additionally informed about the joint declaration on EU
carbon farming initiatives signed by the ministers of agriculture of the
Visegrad Group countries, as well as Bulgaria, Croatia, Romania and
Slovenia. Ministers furthermore argued for the need for an EU-wide end to
the systematic killing of male chicks, as well as the importance of tackling
co-financing constraints of phytosanitary and veterinary programmes. They
also discussed the possibility of using RENURE (recovered nitrogen from
manure) products, as an alternative to chemical fertilizers, as well as the
issue of organic protein feed from Ukraine.

« EU 8|93 BEJL ATote| EE ZH0| S g 87

gor

I-.

Z2{: Council of the European Union

H A3 X3 A 3](European Commission)
%oﬂ slojoA AEd HuAet dsiste B R AFE M x4 (Health and Food
Safety)> motg] =8| A9 GAA mX]o tist XS BYsIUS. ESH AFHAAoA
ot fYAolaL A& 7hHEsh AAE AJARIS] TS Flohal, Agedo] obA AJARRET Al

vl 571 wAlE 8ste] ©@7] 2 AR I FH7ME R8st AL SRS

t}) S39]3](European Parilament)

O 20099 FHYe]= aEoty] =Hjo oist F7PAQL dieto] #et AE Aeket vf dlou,
AE ol SRRl 23S Ao ¥E gUbEe AU ZraAA o) st EAIA
= AAstHA, EU el delo] & U A4 AE(in-ovo sexing)d} 22 ¢jet ofd2 Q45
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o
pre=

gore| TEfo ofier REAT o8] €Y

oE.-lolﬁ!
20094, RE%= 29 Ta Al
£ 98 27bsol g
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ar
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SE2z0| 2t 7#H(EC 1099/2009)2 Heolsh= mHEol|A, f+Hot2| e &
Lt o= BtEER] RotHE. 0lF 22 F A stollc Chtst A 25
A Al ZotM e = (European Food Safety Authority, EFSA)UIME £Hot2| 242 2=l 9
FEds Mo 22 M ZiHa 262 Cfot OtHS 215 S.

Z2{: European Parliament
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2016'd L EEEQI-YAETHU J|a-TE U
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20134 79 HAE|(Manster) ZAH S 2Hote) 2 wejA|7] Hsaro*xre 2R s, AI7E
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2. H552

a) 702 % WA nFolt W2

b) 717 B WrEAo=z AZE 304 N2ge 4%

44) Dritter Abschnitt Téten von Tieren§ 4, Tierschutzgesetz,
https://www.buzer.de/gesetz/5698/b15321.htm

45) Mannliche Eintagskiken der Legehennenrassen werden derzeit mit vernunftigem Grund im Sinne von
§ 1 Satz 2 TierSchG getoétet., Openjur, https://openjur.de/u/888106.html
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gglon], 20224 19 199E AISE QL. GA £QH2021.03.17.)01= At & 792 o]
Hjo} A2l& ZAI5tAT, EJdAY=AIZY (Bundesministerium fur Erndhrung und
Landwirtschaft, ©]s} BMEL)2Z A&l ®EA 27 Uhds 9o A3l sddidw
(Technische Universitat Minchen)o]] 9]2]sto] Atsh & 13UH¥EEH 553 w24 4 ot
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46) Bundesverwaltungsgericht., Urteil vom 13.06.2019-BVerwG 3 C 28.16

https://www.bverwg.de/130619U3C28.16.0

47) Klinikum rechts der Isar, Technische Universitdt Minchen Biotechnologie der Reproduktion, TUM

School of Life Sciences, Technische Universitat Minchen, Projektzusammenfassung:
Schmerzempfinden bei Hihnerembryonen

48) Bundesministerium der Justiz, https://www.gesetze-im-internet.de/tierschg/__4c.html

| 37



gote| =& AP APHBet ®

EERVE =29 ot =H FA|E

§ 4c
§ 4col= F AHHQl 7o) Qllon, 3719 7go] Q1o S
(1) Gallus gallus 59| 7% GA Hotgls Fol= 712 FA=HTH

(2) TH9F heo] H 9ol e opgict.
1. Wole] g Zol A9z
a) 7HEA Y 70 tet e 7EAY HHE 49 2o

[e]
b) =9 XS #sh 5¥E3] Tt ¢
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otAg E2E UYLSFA(EGNr.1234/20070  Oish  Alixdat @A A
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2008.06.17.,46p; L8, 2009.01.13.,33p)
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F %4 9o AP Lol & 14609 SR(3A3 oF 21799, 2024.04.71%)8 AL

49) AteA|(Gallus gallus &)of thigt 79
50) Verbot des Kiikentodtens, Bundesministerium fir Erndhrung und Landwirtschaft, 2023.12.04.
https://www.bmel.de/DE/themen/tiere/tierschutz/tierwohl-forschung-in-ovo.html
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Look at that!—the effect pictures have on consumer preferences
for in ovo gender determination as an alternative to culling male
chicks’

Corrina Reithmayer = ,* Michael Danne, and Oliver MuBhoff

Department of Agricultural Feonomics and Rural Development, Georg- August-Universitit Gottingen, 37073
Gottingen, Germany

ABSTRACT Gender determination in incubated eggs  that in ovo gender determination at each proposed day of
(in ovo) has the potential to substitute the highly dis-  incubation (d1, d4, and d9) was preferred to chick cull-
cussed practice of culling male layer chicks. The aim of  ing. In ovo screening on dl and d4 was significantly
this study was to investigate the effect pictures have on  preferred to d9. This preference for early gender deter-
peoples’ preferences toward in ovo sexing at different  mination increased significantly as a consequence to the
stages of embryonic development and chick culling. For  provision of pictures. Results furthermore reveal that a
this purpose, an online survey was conducted with a  high error rate of gender determination or the lack of a
representative sample of 482 respondents in Germany. A meaningful utilization of incubated eggs can decrease
within-subject design with 2 choice experiments wasused  approval for in ovo gender determination to an extent,

to investigate the influence pictures have on respondents’  where no positive willingness to pay remains. Findings of
preferences and willingness to pay. The first-choice  this study are useful for stakeholders in poultry produe-
experiment contained plain text only; the second con-  tion when considering the implementation of in ovo

tained also pictures of a chick or the incubated eggs at the  gender determination as a morally admissible substitute
corresponding stages of development. Findings reveal  to chick culling.

B ATE AR HES S YUY 4 0| HEt 45 MEES HDSID B4R
EXZ{: Corrina Reithmayer et al.
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Tabelle 3: Anzahl Briitereien nach Gefliigelarten und Jahren

Statistisches Bundesamt (Destatis) Briitereistatistik
Gefliigelarten
2014 2015 2016 2017 2018 2019 2020 2021 2022 (2021 2022 2023
Hiihnerkiiken 45 45 45 42 41 40 38 37 32
Legerassen 28 28 30 27 25 24 22 22 15 19 12 10
zur Zucht (12| 8) 3 3 4 4 4 4 3 3 3|2 1 1
zum Gebrauch (AF22%)| 25 25 27 24 24 23 21 22 14 |17 11 9
Mastrassen 21 20 19 19 22 20 20 20 21 19 17 19
zur Zucht 5 3 3 3 2 3 4 3 4 3 2 3
zum Gebrauch 20 20 19 19 22 19 20 19 21 18 17 18
Aussortierte Hahnenkiiken 3 3 3 3 4 3 3 4 13 4 9 9
Truthahnkiilken zum Gebrauch | 11 10 10 9 9 8 8
Giinsekiiken zum Gebrauch 16 16 16 14 17 I8 14 11 13
Entenkilken zum Gebrauch 10 10 10 7 ] 6 4
Perlhuhnkiiken zum Gebrauch | 2 2 3 2 2 2 1 1 0
Insgesamt 69 68 68 64 63 61 58 54 51

Anm.: Daten der deutschen Briitereistatistik jeweils zum Jahresbeginn
Quelle: Statistisches Bundesamt (Destatis). Stand Miirz 2023; Deutsche Briitereistatistik. Stand Miirz 2023

O SHA|9F Bahg gz ot &M= & W2 ¢3. 849 240 & =% 20199
ol% IFE3] F7Fotod 2021 oF 191 8,628%H7[19] EZFo] £RIEon, 52 2021'd =0
oF 491 7,570T7l19] EZo] £EFEHA S, AW SAEF Atro] =W 20229 =9 &%,
=& A

Tabelle 4: Ein- und Ausfuhren von Bruteiern nach Jahren

(R

Prutfe jex . 2014 2015 2016 2017 2018 2019 2020 2021 2022v
in Mio. Stiick

Einfuhren (2 92.141 132.275 127520 143.033 172.642 184.594 187.275 186.275 185.000
Ausfuhren($=) 351.899 385.497 401.009 415.055 415.780 429.822 444.823 475.695 470.000

Anm.: Ausschlieilich KN 04071 100 (Bruteier Gallus domesticus)
Quelle: Statistisches Bundesamt (Destatis). Stand Miirz 2023

O @7 +ACEEE I A9 oA 20179 olF PES] AASAS. 2022 FUFL 20209
Sl ulwstd of 15% Aolonl, ol A AR et 28 /1% a9 F shiz
AT 4 9le.

51) Bericht zur Markt- und Versorgungslage mit Eiern 2022, 2023, Bundesanstalt fur Landwirtschaft und
Erndhrung gefertigt

52) Bericht zur Markt- und Versorgungslage mit Eiern 2022, 2023, Bundesanstalt fur Landwirtschaft und
Erndhrung gefertigt
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Tabelle 16: Einfuhren Schaleneier nach Versorgungsbilanz (ohne Bruteier)

8 2%

AHe) YT

(etsi:a4at)

2011 2012

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022v

Einfuhren(4=¢

in Mio. Stiick o

6.145 6.133 7.175 6.865 7.037 6578 6.467 6.275 6.092 5216 5.150

SEWAN 930 YT WS

Criechenland

Luxemburg

Osterreich

Zypern

Slowenien

Kroatien

Portugal

Spanien

Malta

Deutschland

Rumanien

Slowakei

3) ZF2| A

7h =] B
O mH20AE i

t

o
=

24 52 O9Y SAHER MFE2
a4 wel wmo) AL 10070Y 7618238 o
Az 591 20221 S WO) F1AL 10070 12.069 2 (3t
R WAL 1 dgel Zd e 1
T T AE ge
(2022/2021)
20,81€
19,1€
20,65€
18,3€
18,79€
15,01€
17,23€
16,02¢€
13,55€
10,92¢€
13,16€
8,95€
12,96€
8,4€
12,49€
7.92€
12,16€
10,15€
12,06€
761€
10,95€
7,52€
10,78€
B.07€

Z2{: statista

sxjO} on, 20199 %, YA EAA

T

ofejo] s@olelzt ZEfE R 9%
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53) L214, BROYAGE DES POUSSINS : 1214 DENONCE LA TRAHISON DU GOUVERNEMENT, 2022.12.07.
https://www.1214.com/communications/20221207-derogation-broyage-poussins/

54) Question N° 4180(Nicolas Thierry), 16éme législature Assemblée nationale, 2023.01.21.,
https://questions.assemblee-nationale.fr/ql16/16-4180QE.htm

55) Le broyage des poussins males désormais interdit dans la filiére des poules pondeuses, Le Monde &
AFP, 2022.02.06., https://www.lemonde.fr/planete/article/2022/02/06/le-broyage-des-poussins-males-
desormais-interdit-dans-la-filiere-des-poules-pondeuses_6112544_3244 html
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MINISTERE DE L'AGRICULTUREET DE LA SOUVERAINETE ALIMENTAIRE, Fin du broyage des poussins
males d'ici fin 2021 : les ministres allemand et francais mobilisent les acteurs des filiéres avicoles
pour accélérer la dynamique de développement et de déploiement d'alternatives, 2020.01.13.,
https://agriculture.gouv.fr/fin-du-broyage-des-poussins-males-julia-klockner-et-le-ministre-de
-lagriculture-et-de-lalimentation

L'Usine Nouvelle, Comme le confirme un décret paru au Journal officiel dimanche 6 février,
'élimination des poussins males dans les couvoirs sera interdite en France & partir du ler janvier
2023. En face, la filiére ceuf s'inquiéte de la mise en ceuvre et des colts de cette mesure., 2021.07.,
https://www.usinenouvelle.com/article/les-inquietudes-de-la-filiere-oeuf-face-a-l-interdiction-de-1
-elimination-des-poussins-males.N1147617

58) Question N° 4180(Nicolas Thierry), 16éme législature Assemblée nationale, 2023.01.21.,

https://questions.assemblee-nationale.fr/ql6/16-4180QE.htm
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Al B30 Bt AT +#7(EC n.1099/2009) o wa} 4gota] wEf Ao #gt Y&
2 0F s

O $YAY EC n.1099/2009= 580 i A] 52 Bzo] B ULS A4St AS. 58

59) VIER PFOTEN in Osterreich, Pionierprojekt ,Haushuhn und Gockelhahn®, 2023.11.15.,
https://www.vier-pfoten.at/kampagnen-themen/themen/nutztiere/pionierprojekt-eintagskueken

60) Tierschutzgesetz, Tiertransportgesetz, Anderung (2586/A), Parlament Osterreich
https://www.parlament.gv.at/gegenstand/XXVII/A/25867selectedStage=105

61) TSchG Verbot der Toétung, Tierschutzgesetz, Jusline, https://www.jusline.at/gesetz/tschg/paragraf/6

62) Legge di delegazione europea 2021. (22G00136), Presidenza del consiglio dei Ministri,
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:legge:2022-08-04:127
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EEVEN olga{or HEO AME "FEHEDY A 18X

GAZZETTA # UFFICIALE

DELLA REPUBBLICA ITALIANA

Atto
Completo

DECRETO LEGISLATIVO 7 dicembre 2023, n. 205

Adeguamento della normativa nazionale alle disposizioni del Regolamento (CE) n. 1099/2009 del Consiglio, del 24 settembre 2009, relativo alla protezione degli animali durar
I'abbattimento, ai sensi dell'articolo 18 della legge 4 agosto 2022, n. 127. (23G00212) (GU Serie Generale n.299 del 23-12-2023)

note: Entrata in vigore del provvedimento: 07/01/2024

sulla partecipazione dell'ltalia alla formazicne e all'attuazione

della normativa e cklle politiche dell'Unione europea e, in |
32

particolare, gli articoli 3

Wisto il regolamento (CE} n. 1089/2008 del Consiglio, del 24
settembre 2008, relative alla protezione desli animali durante
| 'abbattimento;

Wisto il regolamento (UE) n. 2016/429 del Parlamente eurcpeo e del

Consiglio, del 8 marzo 2018, relativo alle malattie animali
trasmissibili e che modifica e abroga taluni atti in materia di
sanita' animale (<normativa in materia di sanita' animale»);

Yisto il decrete legislative 4 marzo 2014, n. 26, recante
«httuszione della direttiva 2010/63/LE sulla protezione deali animali

£%{: GAZZETA UFFICALE

O FW ojZelol #muA MY RZ(Coop)t 20194 “QEME 98] Rm BHEo] AMF
27 Tl A Holelg £ Aozt Aoy, fEofe]g FHolA e w0lA
U2 @492 58 Aozt AgE W6 Fo: o]d 2002FFE o]Fe|ol %9
w1 829 suYez, ARVt otd ¥RY sAOA ALt 24S T $=-

O olg Fu= 202139 9€EH Alsio] £7S. F=o] EA o]JAQl Renata Pascarelli=
"Coope ote] =EE msh7] 3t 5= Fs ZAnlo] oSy o] gL =L
Al oju] HIAEE|QIOD, 927} AREShHE A|ARIR AR o2 o|gfe|otofA] o] RojA|Y, £
dste =% olgejolruch. @A Aol WA Folo 99 WRE XL @] AR o
AQUCk olafal WAloz £% stir gl sl 27| ool AAld 33 & 9

e ug Aaat aulxte) el ojs) AFsle

S AQUCE 2 89 g olol BFYol
O
a

63) IL POST, Cosa vuol dire che Coop “salva il pulcino maschio”, 2019.04.05.
https://www.ilpost.it/2019/04/05/coop-salva-pulcino-maschio/

64) Maria Teresa Manuelli, Le uova Coop sono «cruelty free»: stop alla soppressione dei pulcini maschi,
JtalyX, 2021.07.14.,

https://www.ilsole24ore.com/art/le-uova-coop-cruelty-free-stop-soppressione-pulcini-maschi- AEPiUVW
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o|gtz|of R X (Coop)2| ZZ mof

COOP SALVA
IL PULCINO MASCHIO.

+ore| & stz FE(Coop)
Z2: IL POST

o 2mole] =8 WA A7 L 7%

O smole] TEj= 2 stt) BAI9 ulged 2AIS oplstiL glof, AR ofe] oA
Hote] wEjS FUslr] I3t et 7184 ATt o] RolA L e, B BuAL SAAY
SAZERBMEL)) AHF AW Wob S efo|mx|s| tfat of s|;olA ARG Current

approaches to avoid the culling of day-old male chicks in the layer industry, with

special reference to spectroscopic methods'@] 88 E0jz AMA5HY LS.

¥

1) #9 A+ & 7=

r.l

7h e 2gotele] S e

(1) 2got2] AR 97169
O o] ArwE whel o] At §A|9) SR Aelo]A g Atolg Holi 9

° 5. AR
avlol HHE, GF BRI A8 £F S2ROME o]z} gloul, Yo Al mAo|

65) Mirjam Koenig, Gisela Hahn, K. Damme and M. Schmutz, Utilization of laying-type cockerels as
coquelets®: Influence of genotype and diet characteristics on growth performance and carcass

composition., Arch.Geflugelk., 76(3),197-201, 2010.11.25.,
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<45 Il xpol7t lZ. ol2fgt Ro|7t Fol= =5k, ot S AN EE THA]
= =Y Yot dst A= e

O Mirjam Koenig, Gisela Hahn(2010)= =9 AtHEZ%9] Lohmann Brown(o|st LB)xzt
Lohmann Selected Leghorn(°o]|st LSL)S tjatoz 87 BZSE Alg(standard diets for
broilers, o|st BD)Q} At B& At&(standard diets for laying-hens, ©]st LHD)S &
ofstof 4947t At ole =A|Q St £A] /o tish vlw 2ASHA 2

O A+ 43} Als BD7F LHDEGH H|& 8= £915. BD1E2 LHDEC Ats AF o] of
2 AJATE A2 O 571619 S. ol Atm BDO| ©HiA Shafo] =31 tiAl ofUA7t =2
Ea At Fdor A9E & 3 E3F A4 Zibe BDE sede2H Atailgha(feed
conversion rate, FCR)& 74 & Q3= 7t E Hogxq 918,

EEEDN 233 A20| 2 4HORIY HF 57 Y ARUHE

u]

Parameter Genotype (EE) piet (AFRRd) Genotype  Diet
LB LSL P BD LHD P P
(SEM) (SEM) (SEM) (SEM)
Feed intake 1551 1564 0.581 1521 1594 0.05 0.553
(&) (16.1) (16.1) (16.1) (16.1)
Weight increase * 6402 5795 <0.001 647> 5725 <0.001 0.152
(@ (8.68) (8.68) (8.68) (8.68)
FCR** 2.432 2.73b <0.001 2.35% 2.81° <0.001 < 0.008
(e feed/g increase) (0.03) (0.03) (0.03) (0.03)

Data with no common superscripts are different with P < 0.05
LB = Lohmann Brown, LSL= Lohmann Selected Leghorn; BD = broiler diet, LHD = laying hen diet

+ BZIF AFRRE0 T2 X 59 Z7F 20| p-7t 0.001 O[5t2 SAX o= §o|0jF
o BZIALRQE, £ 2019 DEAR0| IR AFRHUEF(FCRIS {0l SAHo=z go0j3

£2{: Mirjam Koenig et al.

O @W % LB/} LSLETH 8A2A o A8d 55 PHL Bolxn 9ol =49 18 74
o Azuct 250 ol 2 o2 e,
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EEEEIE 34 AR ORE £3ore|el 22 A9 HlE

Parameter Genotype (EZ) Diet (Al2SH) Genotype x Diet
B LsL P BD LHD P P
(sEM) (sEM) (sEM) (SEM)
Meat (%) * 66.4° 67.3° <0.001 66.9 66.7 0.40 0.63
02) 02) 02) 02)
Bones (%) * 19.6b 18,13 <0.001 18.7 19.0 0.16 0.86
(0.2) (0.2) (0.2) (0.2)
Skin/fat (%) 8.35 8.49 0.43 8.67° B.18% 0.008 0.76
013} (013} (0131 (0.13)
endons (%) 277 268 036 2,652 281 0.11 <0.001

Data with no common superscripts are different with P < 0.05
For each group, 60 chicken are pooled in 5 replicate batches of 12 from separate compounds
LB = Lohmann Brown, LSL = Lohmann Selected Leghorn; BD = broiler diet, LHD = laying hen diet

* B0 IE RA /g (Meat, BoneS)Sl ZFOI._ -Zf 0.001 O|5t2 E71|X+ oz 0_1n|o+

£2{: Mirjam Koenig1 et al.

O FAPIAIE A 2Holels |
ARG 4R o Be A 2}
4072 oz o BN g#oR WEEL 98
QAo Sld 24 siAS sl A SForels ARSA T Y ALS W

ol ootz wejsyo .

Aze & A= ool Ag. A
il

|
AtR7F Wasto], obRle SEEA|AE

(2) olF BA F5 H67)68)69)

O olF FA9 H2 AAY SAE wHljste dYAoz e Ao, S8 A
g AtolY] B5d 52 dule. dixy F5e= 2% m¥(Lohmann Dual)o] Q&

O o5 F4 559 H2 auf A=A 2ot Atr R0l H ol Atz H|go] gyt A
Hoh Ao} 50%=2 9 w2 oz AKrE.70) 28 5do] Fo =R vt Hnt sk 2089

66) M.-E. Krautwald-Junghanns et al., Current approaches to avoid the culling of day-old male
chicks in the layer industry, with special reference to spectroscopic methods, Poultry
Science 0:1-9, 2018.06.17., http://dx.doi.org/10.3382/ps/pex389

67) Mirjam Koenigl, Gisela Hahnl, K. Damme and M. Schmutz, Utilization of laying-type cockerels as
coquelets”: Influence of genotype and diet characteristics on growth performance and carcass
composition., Arch.Geflugelk., 76(3),197-201, 2010.11.25.,

68) LOHMANN, LOHMANN DUAL-Layer and Broiler at the very same time, Poultry News., 2013.02.,
https://lohmann-breeders.com/lohmann-dual-layer-and-broiler-at-the-very-same-time/

69) Icken, W., M. Schmutz, D. Cavero, and R. Preisinger. 2013. Dual purpose chicken: the breeder’s
answer to the culling of day-old male layers. Proc. 9th European Symposium on Poultry Welfare,
Uppsala, Sweden.

70) M.-E. Krautwald-Junghanns et al., Current approaches to avoid the culling of day-old male
chicks in the layer industry, with special reference to spectroscopic methods, Poultry
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SIS W 68%UTIAl UEO ALS 8L 3GR(RSt oF 44509, 20240471V}
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Z2|9f vl

O 27t 52 £9gotalo] 704 59 A4 AleS HY
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Science 0:1-9, 2018.06.17., http://dx.doi.org/10.3382/ps/pex389
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ESVAN 2T 79 #FH ZAE HL(0H )
20F HefE(rF) 2 72 (=F)
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A EHHE(FCR) 14 1:25
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AtEH| S €2.2 €3.0
4o|/otz| gt €1.0 €3.0
£:01-At2H| & -€1.2 €0.0
O s3@ote] wE $E2 Hdll 5¢ 5 o8 =7MllA o5 54 o det d+= SH7IHL
2 YT Qg AR AFSEF®OE ofue), bR gFS & 4 At Q9% thfsin
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Z2{: LOHMANN
1}s 1=1a=;! H
L) vgshA ol A4 AEny
A I =2 O0O]s U3 o = < Slw
O fote] =8 YAE ¢t WHe=z, Rt A 22 JHAA & dEsto A2lste 2o
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71) M.E. Krautwald-Junghanns et al., Current approaches to avoid the culling of day-old male
chicks in the layer industry, with special reference to spectroscopic methods, Poultry
Science 0:1-9, 2018.06.17., http://dx.doi.org/10.3382/ps/pex389
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(1) 22 A dict F&h AF A+

O Imholt(2010)= 222 JHIC g2 Atolof] AW B3171 sl 1.22371Y 2SS gL
2 2g) Qolo} 2] AISL SHsAe. 54 Ad 2Zoict FEA xbolst AR, o)zt
o] duyol Qcie A Wl £,

O Yilmaz-Dikmen, S.Dikmen(2013)= GAISH A1S £3885192. 5 300709 AtstA] @4
o ol ol Wl 2AE FR 3, ¥6k 5 YEE WAsAS. A7 A3 e
e AR 2 T2 ARl Ry, JEo| et JEjAl et 249 do], &, Ru
o= fulgh Aolg ES.72

O ot JdoMe 229 FEIRSe 29 Hut 245 g8otdd 780l 55 B9

Ne. FEIAlS SI=(W/L, W=22Z<] 8], L Eé”e“’ Zo]) x 10022, o] RYo| &
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Figure 1: Estimated probability of hatching Female chick (sex = 1) versus shape Index
of the hatching ega. Figure 2: Estimated probakility of female dhick sex versus width of the hatching egg

{0=male; 1=female).

£ Yilmaz-Dikmen et al.

72) Yilmaz-Dikmen, B., and S. Dikmen. A morphometric methodof sexing white layer eggs. Braz. J. Poult.
Sci. 15:203-210. 2013.
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Figure 4: Estimated probability of female chick sex versus egg weight (0= male; 1=
female). Figure 5: Estimated probability of female chick sex versus egg volume (0= male; 1=
female).
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go2to] wet e W ohe), U
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471 oo A xpo]7} QT St
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73) sleadolA: UA ®= A IS HAT YE 2AS AMEF5tL dASH: 7]+ (K.Cadwallader et al.)

74) Matthias Corion et al., Trends in in ovo sexing technologies: insights and interpretation from papers
and patents, Journal of Animal Science and Biotechnology, 2023.,
https://doi.org/10.1186/s40104-023-00898-1

75) Clinton, M., S. Nandi, D. Zhao, S. Olson, P. Peterson, T. Burdon, and D. McBride. Real-time sexing
of chicken embryos and compatibility with in ovo protocols. Sex. Dev. 10:210-216. 2016.
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(7H A. Weissmann 2]°] AL

O A. Weissmann 2](2013)= At & 92Uxf QUutoloA] o AE= An|o|E(estrone sulfate,

0|5} EIS)9] =52 ZEA5to] A . 47gote]9] Hjot= 47

O
2ol s 2229 2A7F AR5 H2 Zloz WA, A P 98%0IUS.

O ole} Ang BH, 74U 8UAS Qe E1SO et Ho] wlz §ojujat Afolg
olZ QA YA, 9UH LHote)(FYL=0.1 5U2=0312)9) o|2E2A

molE Tt p-3t 0.0010]51e] £F02 R Ajolg WY,

O o|2Eetestradiold] Hwo F9 ARSI WL Wol 9LYINE PEe W
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L a
Z1oe F27F 1S, SHAIRE 102 Y RE ot (S dut=104.4)t Ygot2l(EYt=156.
&&= Atol7t p-3f 0.0010]5t9] &0 FAAKCZ [ojulet Auts B
Bl E(testosterone)d] ¢ 7dY~10€9F 70 A7 = 5

S HolA] AUs.

76) A. Weissmann, S. Reitemeier, A. Hahn, J. Gottschalk, and A. Einspanier. Sexing domestic chicken
before hatch: a new method for in ovo gender identification. Theriogenology 80: 199-205., 2013.
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SRR JE0 IE 28] o AEE JHO|E(E1S), fAEEHE 5

g

Estrone sulfate concentration (ng/mL)
Fi

2
]
{11
Esteadiol concentration (pgiml)
g
[

STTIR AT AL L PO DO

Day of incubation Deay of incubation

O|AER MIO|E(E1S) & AEZHE 5
2719 SEF (O &2 3|} A4 S22 (82 sIM)E LEW HAZR
o JHO| e FAMCE [o|0|$t x40|& HO|=

*
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e

Z2x{: A.weissmann et al.

=

O AmHoz ElSy JArEsitguct 4 o] o A=Y & e w0l AE Axe

24 AN AZto] @ 4 aElo] Jh B JlsAo] =L 528 Hole 0y HrjE

2 7) BAL x2)st AlFZ2 e tR2o] vla)] Balgo] ZtAastgct= Mol o] 13 9]
A9l % 9YUFol= 19%p(H AT 54%, tix+ 73%), 1
@ 83%)°] Afolg moln glov], x| B e A% §
H3IS (AT 80%, TR 81%)S HILS

QOfoHo| FE 2Z Hbt

$0

O

QYo = 19%p(LAT 64%, ChE
A HEES TR D, 82 B

- =

77) Matthias Corion et al., Trends in in ovo sexing technologies: insights and interpretation from papers
and patents, Journal of Animal Science and Biotechnology, 2023.,
https://doi.org/10.1186/s40104-023-00898-1
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O =% Seleggtrl] 71 /e oY @72 vigoe

(L}) SeleggtAHSeleggt GmbH, Cologne, Germany)78)
O AlZMAF 7]a Folo] HatchTech®lt $-E&E-woff Fofe] REWE 152 Seleggt(2017)2}
Respeggt(2019)8 5&52= AHsto aHFotg] cE 52 2 7= 7IE= stls.

The Lab The sorter

Circuit
— —
Qotoio] x5 ot ofe] ot Rakalz

PCR A}

Allantois
Embryo Yolk sack
204 22 BAE
£2%{: Respeggt
AR e EF § AHEoe RRelo, smole] BHS Alse Sy

H%L 712 97%

SHA)1Z). Matthias Corion 2](2023)2] L9 U‘—}EI_
O, AIZF 3,000719] A2]7} 7hsst REA] A|ARIY.

78) Respeggt group, Let's end chick culling together, 2024.
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[EEWAN SeleggtAtel & Ui 4 28 RAE

i SIS

Marker v v

I _

(t}) PLANTeggAHPLANTegg GmbH, Kiel, Germany)79
O 2020 PLANTegg= EWI1E9| AF2]AIQl Ter Heerdt(ETHE=o| Hag)et dHZ &
PCR 4 48 7l& Z=NAS oIl 20229 =Y Z(Kiel)o|A 2025E71R] AA F

2 Al2st=s.

oy

ol
=1

Access to the Egg Processing DNA Analysis Sorting

CThoF A} oOx A u5h AR Es
Ploldz ggol A — fA W EYE — PR AR BN 7 o0 ug
2 79g ol 523 g

O oz 2o A UL Yol Quol B W AT 3 A@u] $. Qofoo]
) 9] o 2 .

QAR ZiAfo] Qg DNAZL Zaielol glg.
Sol A4S UL 2 g AWY dYole RatAl|m, 2ol AR Alaet 2L o
2 250z A8d

O Y 7S BRI o8 ARE A 24ER ool FAF At 99% ol HEE
2 Holn 98, E3 ARG 3000749 4 @Hol sbsstel, @ Zo| 360.000709 wEL
e 4 91880 SIAIT 602 o ARE: 71 BHARY ALE ul§OR sh AP
o tha WolFlthe 7 91880

79) The PLANTegg process, https://www.plantegg.de/en/#our-feature

80) Pressemitteilung der Plantegg GmbH vom, 2021.10.15.,
https://www.plantegg.de/media/plantegg_pm_pcr_test_gegen_das_kuekentoeten_v02-1.pdf

81) Matthias Corion et al., Trends in in ovo sexing technologies: insights and interpretation from papers
and patents, Journal of Animal Science and Biotechnology, 2023.,
https://doi.org/10.1186/s40104-023-00898-1
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(2}) In OvoAHIn Ovo BV, Leiden, Te Holland)82)

O In OvoAt= Lﬂ':qEJrE 7147 Wil Stutterheim@} Wouter Bruins®] AL 7S A|Ato &2
20134 UG, 20209 3 2Hole] TE) gl S ARTOR 20220 9F AHS

sk l2kel E/}iod ‘Ella’7} 7N Q1S

Biomarker Sampling Mass Spectrometry
gg £7] @AY gars - AZRAYE olgsio
B0 25
T & Qe Hiol oA Agor|gt 257, A
O HAAIEL "|TEiAN JARAEQ] 3-[(2-aminoethyl) sulfanyl] butanoic acid’t &% ot2]

O

oA o ke ST Boln 9gg HAUstAm, AT ¥ 9ol HAEI} 90% oY,
EJ o] £57 vbo]otA (non-specified)5 £Ysto] ARESHH A At 2 1093
o 95% ooz FAAL 2 A,

O ot 9% oAM= & mA(feature)ol] Tzt =A|AE 3]H 2 (Logistic Regression
Classification Model)83)-8& UERJEH 3-[(2-aminoethyl) sulfanyl] butanoic acid =T =2
JE 5 FHETE 95% ol ddS BolFal lon, @R JY2 F HpoleupHo| =X|A
g5 4 22S A&ste 4% 10¥€% o]oe 95% o9 AHEEE Holi &S UE

3
iR
In OvoAtel "2EX|AH 3| 25 ZHE0 23t 48 o= &k
A Feature 159925 F A Zid B 2Features 0|Z (507 % 1599)

100

100

o ] =
_ 8 _ r =]
§E :.55%__ LT o'rl 92 95 o7
H e H
ol ol o
Z0 %0 @ -
(=]
b o
g
S &
o o ‘ L ‘l |
7 8 9 10 11
o
T M| gt 2AAY 87 22 2 2 Mo 22|25 87 2

=4 Q1 25 2 H|.HO|, S5 YEHMMHIA 7| XA

bl o

O In OvoAlQ] AlsFRAM®H(Mass spectrometry)= At & =37 DNA EAo|4 T E 7|20
Bl Al® ZuIL} ulopo] W eska] grol AIZIE 6500700 WhE A2ls} sbseit, vlwA

82) A Groundbreaking Technology, In Ovo, https://inovo.nl/ella/
83) 2AAH I @59 £4& Had =59 W4 WAE T2 HEYo] F5 ofFo|4 25/ o] 8&(D.R.
Cox, 1958)
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o} DNA 241} 87

0] g4)
=

g7} v

sgote| =& APgat oeY 0

&2 FELISA(Enzyme Linked ImmunoSorbent Assay)

I
AR % 9UolA W U A ZES T 4 Ik B8 12 F SPUR

Ol

(Oh =41 @ g o] g
O o229 GAA ¥ (Genetically Modified Oraganism) 7]&< F2|AE sfjote](Aequorea
Victoria)?] =AR i TEiA(enhanced green fluorscent protein, ©]st eGFP)S M

Aol Agstol wat Hol 2Holals Este PHa.

ofef T3} 7ro] eGFPL Q]3to}H]

Aol sligshs 'C'o] dAMA] BAfsto] ohg A2 AZd. T=2{H AR AoiQl "ABCD
ol 4290 F9 =M P o] @Y 4 9lg. AT o) wAwo] B9 eGFPo
7148 F9ol7] el Aol G U 4 Ohe aASE WHE] Slatel w5 B3 7
T2 AFEAS
EENAN a4 3= 7=
l l I
Grandt B (ZW) D (ZW)
paren female female
stock
/ \_/
ABCD
(zwW)
Laying | emale
* ZU4H F), IWSH QuYoE AYEHYS.
Z2{: Bruijns, M. et al.
O ol 7la2 220 vAgAcr Bolgo] T2 UIRA detie Aol S, ST 7]
% U8 Sof ofel el up glon, S2EAE Féstx] gherhal strjeh Afedzelg
(Naturalness)Z& H2A2He w2A ZAZF & &2 0|8 AMAAA A4 HEPolgt= Al

84) Matthias Corion et al.,

Trends in in ovo sexing technologies: insights and interpretation from papers

and patents, Journal of Animal Science and Biotechnology, 2023.,

https://doi.org/10.1186/s40104-023-00898-1
85) Bruijns, M. R. N., V. Blok, E. N. Stassen, and H. G. J. Gremmen. 2Moral

“lock-in”

in responsible

innovation: the ethical and social aspects of killing day-old chicks and its alternatives. ]J. Agric.

Environ. Ethics 28:939-960. 2015.
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& Aoz E £
eGFP 7|2 &

Z21: leefilters.com

(U) eggXYt(eggXYt Ltd., Jerusalem, Israel)

O 9o RALEOlA AWa vlel Zol £F AL YL old ZW, AL 729 ANAS T}
T 98 AREZY A RRAVE T ¢ 2

JAre. Tebd oA RAARE BEReh
o A AE AxHoz O 4 PES T » U2
O TJ.Doran 52 %0|QIXKtransposon)st) 7|=3 ARgsto] 27 O0f7 & *ﬂ% IR H2 A4
e o Agslo] Rak2 FUAL & S,
Offen& Y J{AX|9] SAX=S o] &sto] YAMAINZ(Primordial germ cells, ©]s} PGCs)

9] 33’5;‘ (transfectlon) 71%% LEASIR L, o]AfAY] egeXYtAlE SHAYY AlagE

ruE

(th) £%ota] wfote] At G w89
O o]Agtd  Volcani Center Agricultural Research Farmings= 929 ZZEX|WA|
Compassion in World Farming®}e] 2o 2 Qteruke H3lst= 8 761 el-2.90)

O Yuval Cinnamoni} 4412 gotel= fAY 9FS LA FoBA, 27] 271 vok=

86) AolQUAF: Nl&o] JAIAA ofH YHRNA o HAIZ AFR-20] o]5sh= DNA @9, o]s {AA, Aol7h 4
ofLiw SeRlolz} 4717k DNAS] Wshrh A3 (324 Eieta), A EnstAlA)

87) Matthias Corion et al., Trends in in ovo sexing technologies: insights and interpretation from papers
and patents, Journal of Animal Science and Biotechnology, 2023.,
https://doi.org/10.1186/s40104-023-00898-1

88) eggXYt, https://www.eggxyt.com/

89) Poultry by Huminn, https://www.huminnpoultry.com/sexing-solution/

90) Abigail Klein Leichman,Golda, the Israeli hen that lays only female eggs, Israel2lc, 2022.12.28.,
https://www.israel21c.org/golda-the-israeli-hen-that-lays-only-female-eggs/
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A st As BoHGolda)S TAAHS. o APE BAC Z GMHE 270
Qe WA eherhs APUS olgstel, wTe Ao o

H

Eof =E SRR

oF =FAZ|H =AH DNAZE &/dste o], d=gota] vjot= /AISHAA 4719 o}
2F 14 =

19 R AJASII oW, o] 7= 4]
st e, UAle Mool tad, dHotelo AS
Z(Genetically modified organism, ©]s} GMO)o]

Ho}5HA] b2 71 wlote] H GMOZF mE|o] QAT X Ao T2t & Ale 52

~
o]

N
o
L

s

"Q‘j A /
2 [ 2w L * S | zw |
zz  zw eS8 - non-GMO .
& BAF At
18 i
|
i i muse]
gtmote| | zw |
r.&\ / &
Nl 5 - \ . %
YL Ll
\@r (z2) AL (e
. \
S h / \ e non-GM
L | @z ) SHolE|= A CEZE

ORI UEHM HE

() GMO A& /] @
O GMOO| tfE 2= Yite BA s1a w0l IFL 71
Sugx] Re AROR, thgol Rk GMO AEo Ae £1 9s.
O 20249 WA SUAY AWUDL vlFSte], £F, YR 5 64hZoIAE GMO AEo| ha
BAE oRalstn glon], SUAY YT F ZuA, 5U, exEelol I, Pt

- o =

7t2jot, EY=, ®Iot3, =B S=2H|Yof,

0 =
ofAlo}, otdl27t =7t A= GMO AFS SAIstL SIS, mefA 23gote] &8 FA] 7|e

oA RAGA W2 415 s5] A= ojof &

oh Feta el 4 7

91) Countries that Ban GMOs 2024, World Population Review,
https://worldpopulationreview.com/country-rankings/countries-that-ban-gmos
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(1)

Uil Bagst 9l X 8B I XHReflectance Spectroscopy & Hyperspectral Imaging)
Rozenboim¥t Ben Dor(2011)= 24%39] glo]lE g|1=0] F& 450719 48 Ao =2
HAATFAME P ZeiE(ynscrambler platform)y} Al7dul B2 ndgo s5t8510] 28ist A}
104 9] YHAL o] Hjor E817] A 7ol Agdsichal sh2.92)
Lei-qing Pan 2](2016)= H7&5H —EE% oo e gAE & e A2ES ALES
o, gola]o] A HH 7|&8 ALY -E. Support vector machine(O]

least square discriminant analysis(olﬁ} PLSDA), Artifical neural network(o
o Al 7HA] RHS &8s o, Aut= At & 10939 HijotolA 7Mg =2
e, A3 A3 600nm~900nmo] AMEH JAoA SVM1t PLSDACS] Z9HAQl

A

o = stz
o] 75.00%, ANNZ 82.86%= ANNQ| ¥ o] 50| ¢ lL—OPK]Uh Mut™ o g Ashe 7t
Tolq WAAQl 71 BES PaIAE FI1A Ao} Wes A9

BTN Lei-qging, P.2/(2016)9] =222 FAf

L Camera
] | o =3 e
e F
Spectrome ler | _D
% Lens : i =
Chicken Vo
HL I Computer
embryo
Samgle ' ‘ B 5
halder Tunable b, B
| light source b. Female
wﬁmf ﬁ%m
Transpon unit Light soume
Leiging, P.2| 2528 T4 ALE HHE Hior LR oj| UE Lsf(diagram)

O

(2) G'ohler 9J9] x¥:3} AXiHHyperspectral Imaging)
(

Z%{: Lei-qging pan et al.

G ohler 9J(2017)= A Eo]AQl &7IE€(down feather)?] AALO 2 AFHA|O] U W A 744
2 ¢ 5 9t 2EWL /122 APSRL. 2 Hoke Ayolel 24 JES AAT oA

92)

93)

Rozenboim, 1., and E. Ben Dor. The use of reflectance spectroscopy for fertility detection in freshly
laid egg and gender sorting in mid incubation period. Poult. Sci. 90(E-suppl. 1):98. (Abstr.)., 2011.
Leiging, P., Z. Wei, Y. Minli, S. Ye, G. Xinzhe, M. Long, L. Zijun, H. Pengcheng, and T. Kang. Gender
determination of early chicken hatching eggs embryos by hyperspectral imaging. Trans. Chin. Soc.
Agric. Engin. 32:181-186. 2016.
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sgote| =& APgat oeY 0
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ofgf= =M ZIEZ JHXAL Qlg. ERAMT e g d|Fo], 400nm~1,000nm

A E oAl 600nm~950nm = HHE Fo4l) AHERS £33

Ast o]l Y HEXM(principal component analysis)9do|u A&

discriminant analysis)?)g Ap8sto] A2 Z4EHsSH 7]|&9] A= Atgt & [1U2H~14Y

o] Hliotg tife s FItESIeH, 1440+ oF 97%2] s Holil 9l5.9)

SRS A 7142 Hlot S5 L 4 Qb wlRA Lo Aol 4 ZEe ¥ & Ut
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3 1293~1393 Aolo] &21EL 7RI

to ta 2
—|> SIS
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=
+ &S 7L Qg ok At

715 7171 o2 gl 9ls.

A
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(SPECIM PFD V10E)

Table 4. Overview of classification success in %.

closed system
(no influence of extraneous light)

female male

Incubation Time Training Validation Training Validatior

66.35 61.16 G2.60 HR.33
i bl 1

— incubated egg 71 70.43

86,89 00 72 (M) 32

§T 4
97.21 06.72 I 07.48 07.46 I

Halogen
" #——— mirror reflector lamp
v 230V /35 W

G ohler 2/(2017)9] 2532 HAF A|AH JHFT LA 7 A

Z2|: G ohler et al.

2 Agri Advanced Technologies(o]s}t AATANC] 7]|& 7fHe s ALE vlgtoz 5}
o

AATAHAgri Advanced Technologies GmbH, Visbek, Germany)9%7)
20150 A= o|5t AATAF= = H|AH|Z(Visbek)o]] EAFS £31. 9= EW GROUP9]
Asirte, ThEe ALS TRl 7)% Jf gA.

AATAPOA] 7Jgh ‘CHEEGY & 241 A7) jore] A wim) 21d g 7]

EN
lo

2 gEe 2A

94)
95)

96)

97)

7to] AIEAZE Qe Thabde] lolEls 8802 AP HojE2 Qokste WY & &t
TRASIOI o9 B AAG. 00A wAolN el ALSH. (RSrrEAAZE, ol 4 i}i i 2})
AR QY WLEY MY AT W PAs Pojel, B Aol gt WRY B W] S of
St AT, Ylols] ALBOIAE)

G ohler, D., B. Fischer, and S. Meissner. In-ovo sexing of 14-day-old chicken embryos by pattern
analysis in hyperspectral images (VIS/NIR spectra): A non-destructive method for layer lines with
gender-specific down feather color. Poult. Sci. 96:1-4., 2017.

CHEGGY Automated sex determination in the hatching egg of layer chicks, Agri Advanced
Technologies GmbH,

https://www.agri-at.com/images/flyer/2023/aat_broschuere_cheggy ENGL_230426web-NEU.pdf
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98) Anke Forster, Laura Zumbrink, Jérg HurlinAAT's CHEGGY as a tool for in ovo sex determination of
layer chicken embryo, Agri Advanced Technologies GmbH,
https://www.agri-at.com/images/flyer/aat-cheggy-study-2022-03-zootecnica.pdf
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Zumbrink, L. et al. (2020). Electrical anaesthesia of male chicken embryos in the second third of the
incubation period in compliance with animal welfare. European Poultry Science, 84.
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IEEERENIE Hof 14432 VIS_NIR

Absorbance (log(1/T))

500 600 700 800 900 1,000

O VIS-NIRL %7] djojoa]= ALsk 2~ olo gidt
o] g wFaYl SYTI} AL =on, 74
=2 oz UEd.

O VIS-NIRQ] z=Q ARL njaladoz vgA w2 xa|7l 7Fsstn, ©go] Anio] WgQ
ott= 7ol w3 matal Aol Hofol|A Falo] A &a 9lo] Al8Ao] wo

So a7 Aol t2w 3uY 23 )
QR dole] He2Ey §YEs o

(5) F:a]of ¥zt AelAd HiH(Fourier transform infrared spectroscopy)

O F2o] et AQH #d¥H(Fourier transform infrared spectroscopy, ©]s} FTIR)2
40,00074~60.00070] vgted AlE2 THE ujolo] §H HWE o] gsto] e Zhua. ol
ole At A7st glont, S whEo] WebA Fao] of2igo] 9I9lg. FTIRE
22 WE Fi2o] CO, 2o|X S Argsto] 22779 Aelehd £R20 FYstA BAE
Z AZ. ot o] vivtg ANmrt gor2]o] wivryd AMlaxEch DNA o] oF 2% A&
2 oz dHA e AHE PCR Ao e} Pot AHEHN REHAS ALtstH
ofeff Dt Z2 Auprt Ug. AHEYP MUK o R 0 [AFSHAIRE siiko] QI4E]e] Al
52 UERHE ~HMER 9] 1,088cm oAl F31&t xlo] g Holi §lS.100)

100) Gerald Steiner et al., Gender determination of fertilized unincubated chicken eggs by infrared
spectroscopic imaging, Anal Bioanal Chem 400:2775-2782, DOI 10.1007/s00216-011-4941-3, 2011.
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2 L 24412
(n=801), 72417Hn=1209) 0.2 Uhro] FARLY] AFol Hego] Al JFL WY
2. AT AT 0ARF 1O A4S Rakge AN YAS HAKTHE.6%). 72413t Fo ]
FI ALY F9 SUF AAL 2YslE $algol 80.9%2 TIEZY Aot YFs| Aok
B gal7]

(6) 29t E3H(Raman Spectroscopy)101)102)
oj

O 92 oH S 54T o R 1) FoA olZsh e YFez RsYste AdS
Atroletal st ojm o] mpgs ®IShAZl= g2 2fth ARtolsta & b aEw
(Raman spectroscopy)> 2ttt 2iS o]&sto] #A9] Alg AHERHS F45t0] 241
A 25 AU 249 A, AT 2400 ol&H ol §5. 2ol BAEA Ml
W &2 Al o] Aststd, ety JE F42 gt Aoz AEH 15109

O 2}y AmlE=”IS 7F Bxjojct 79510 &% “BX} A& "(molecular fingerprints)o|2til e
g ot ot thE st 42 skl lof, 2t 23ye ARESHY] ot

2] E] =
m L= = o v (o]
& . CO, FlolME el WEY BRES Q. oluf AU I 5 BEY B

101) Krautwald-Junghanns ME et al., Current approaches to avoid the culling of day-old male chicks in

the layer industry, with special reference to spectroscopic methods. Poult Sci. 1:;97(3):749-757.
doi:10.3382/ps/pex389. PMID: 29294120.,2018.03.

102) Roberta Galli et al. In ovo sexing of domestic chicken by Raman spectroscopy. Anal. Chem. 88:8657

-8663. 2016.
103) 2hgt Rasto] ols, thstastr|UjAZstelx] 2004:28(Suppl. 1):120-125
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1 module
Suggested for an annual production
of 1-3.5 Million female chicks

Per hour 3,000 eggs
Per week 120,000 eggs
Per year® 6,000,000 eggs

2 modules
Suggested for an annual production
of 3- 7 Million female chicks

Per hour 6,000 eggs

Per week 240,000 eggs
Per year® 12,000,000 eggs
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Table 5 | Ranking of determining factors when buying eggs or poultry meat (rated
on Likert scale 1-5).

Highly educated women (n = 143) Rest (n = 86)

Food safety 5.86 5.84
Animal friendliness 5.62 5.48
Environment 5.18 4.87
Naturalness 4,76 4.76
Taste 4.43 4.70
Feasibility 417 4.48
Availability of the product 3.15 3.25
Price 2.83 2.62

Factors were not explicitly defined. Highly educated women Friedman's test:
X = 273.769, df = 7, P = 0.000; Rest Friedman’s test: X> = 152.024, df = 7,
P = 0.000. Post hoc analysis with Wilcoxon signed-rank tests. The higher the value, the
more important respondents find this factor.

£24{: Elske N. de Haas et al.
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113) Corrina Reithmayer, Michael Danne, Oliver MuBhoff, Look at that! —The effect pictures have on
consumer preferences for in ovo gender determination as an alternative to culling male chicks
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Poultry Science, 2020.09., https://doi.org/10.1016/j.psj.2020.09.092
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ATTITUDES FOR IN OVO GENDER DETERMINATION
I do not support
Alternative 1 Alternative 2 any of the given
| do not support any of the alternatives
Alternative 1 Alternative 2 given alternatives
Day of gender determination Day of gender determination ’
2 Day4 Day 1 2 \ / \ /
Price i 10
rice mcrs-;e per 10 eggs - et i Day4 Day 1
Price increase per 10 eggs
? €1,00 €1,00
Usage of screened out eggs of chicks | prycassing in the chemical G Usage of screened out eggs
industry il Processing i the chemical industry Pet food
Percentage of wrongly sorted eggs or chicks| ge of wrongly sorted|
2 10% 5% eggs or chicks 10% %
2
Which alternative » . Which alternative
do you choose? do you choose?
o Zt0F O] 74O 2|2 5r9Q5F 74O
=S Q= R ARIS =B85 ER

Z2{: Corrina Reithmayer et al.
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Table 3. Model 1: RPL' model in the WTP space with mteractlon
terms between attribute levels and the variable “treatment” ~ (N =
482)”.
Variables Mean
ASC" X treatment —0.40%**
dl X treatment 0.85%**

__ . d4 X treatment 0.19**

gk o et e d9 X treatment —0.36%%*
d21 X treatment [—0.68]
Error rate X treatment —0.01
Chemical industry X treatment 0.11
Pet food X treatment —0.03
Waste X treatment 0.02
Fodder X treatment [—0.10]

s o sHO
AEZAO| 2-&F H{OF F ®OfE| AR ARIE E83ME O A 2

+QO| A% P<0.05; #+P<0.01; **+P<0.001
I #(Mean)of| A AtRIO| ZEHE|Z| k2 DCE(discrete-choice experiments)=-1, AtZ10| Z&tE DCE=1

L5

Z2|: Corrina Reithmayer et al.
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