T =<)L )T T - FLUE
—— Certified Humane®
hﬂ Humane Farm Animal Care

BINEE v2

221 kR

Copyright by Humane Farm Animal Care. All rights reserved.
PO Box 82, Middleburg VA 20118

EGG LAYING HENS




HFAC Standards for Production of Egg Laying Hens

bEa— A s Ty—hb T=<)b 7T

La—RAAfY s Ty—5h«T=<)- &7(mm)i%éﬂl¢f BEHICEE S
TWAEESOEEDR EBIOGEETAEMN T 2V 7 2 7 HREIEA L TWVWH I ED
HEE~ORFEEZfEMmE LTV 5D,

La—AAf 2« Ty7—D5h-T=<)L X7 I3EWEEL T HHE, A, EEeoIFK
INHHAGRINTWVS

WWFEE O E S ERBS 42 (RSPCA) D/AF L T4 RSPCA REE 7' 1 /' T L%
ISl DThoT=N, TN D 22— XA« 77 —25 « T =<)L« 7 LM
WEINHRTEHCTCELAY—T 4774 K+ ba—AA > Certified Humane®e”' &z 7/’
T ADY & TERINE O, TRV, ik, BEORELIEMR, T OREAEIIRERE
BH SN LETH M TRFAIRME, BRIERD O OB)E I X OVERERZ O FZ KR
DO DIFRNPEZEINLTND,

Tl UL 2 TIIFESEEEENRO L BT 5 L TTHESI LD,
o HETREDLDLHE~DT 7 &R
o HUIZREREIRXE!
o JILBESINT-EHMLH HEHH & EH
o HRE. Ak LR LA R B Ofi
o FHFITHME LI\, #ikk L UES




HFAC Standards for Production of Egg Laying Hens

La—RAAfL s T7—Ah« T=<)V - YTOENREES

HhOEWREE . BERM, BIXOAEZIIt 22— A A « Tr—Lb T =<)L 77T
LT 2 — AL VRBEEEFED T DD T =)L« T FHEERER L. FEOEFED
BT BT 2 8T LUWME SR 2 fike i FLE LICE Y FLA TV D,

Kenneth E. Anderson, PhD
Michael Appleby, PhD
Richard Blatchford, PhD
Elisabetta Canali, PhD

Sylvie Cloutier, PhD

Brenda Coe, PhD

Hans Coetzee, PhD

Caroline de Lima Francisco, Phd

Luiz Dematte, DVM, PhD

Inma Estéves, PhD

Anne Fanatico, PhD
Valentina Ferrante, PhD
Trent Gilbery, MS

Alan Goldberg, PhD
Temple Grandin, PhD
Thomas G. Hartsock, PhD

Jorg Hartung, DVM

Brittany Howell, PhD

Pam Hullinger, DVM, MPVM
Ellen Jongman, Phd

Maja Makagon, Phd

Joy Mench, PhD

North Carolina State University, USA
World Animal Protection, USA
University of California, Davis, USA

Universita degli Studi, Milan, Italy

Associate Director of Assessment, Canadian Council on Animal Care,

Ottawa, Canada
Pennsylvania State University, USA

lowa State University, USA

Scientific Researcher, School of Veterinary Medicine and Animal Science,

Sao Paulo State University, Botucatu, Brazil

Industrial Director of Korin Ltd, and General Coordinator of Mokiti
Okada Foundation, Brazil

Research Professor, Neiker-Tecnalia University, Spain
Appalachian State University, USA

University of Milan, Italy

North Dakota State University, USA

The Johns Hopkins University, USA

Colorado State University, USA

University of Maryland, USA

Institute of Animal Hygiene, Welfare and Farm Animal Behavior
University of Veterinary Medicine, Hanover, Germany

Fort Hays State University, USA
University of California, Davis, USA

University of Melbourne, Australia

University of California, Davis, USA

University of California, Davis, USA



HFAC Standards for Production of Egg Laying Hens

André Mendes Jorge, Phd

Suzanne Millman, PhD
Malcolm Mitchell, PhD
Priya Motupalli, PhD

Ruth Newberry, PhD

Abdullah Ozen, PhD
Edmond Pajor, PhD

Jose Peralta, PhD, DVM

Rosangela Poletto, DVM, PhD

Martin Potter, PhD

Mohan Raj, PhD

Jean-Loup Rault, PhD

Karen Scwean-Lardner, Phd
J.K. Shearer, PhD

Marilyn M. Simunich, DVM, Dip.
ACVPM

Carolyn Stull, PhD
Janice Swanson, PhD
Andpreia de Paula Vieira, PhD

Daniel M. Weary, PhD

Julia Wrathall, PhD

Adroaldo Zanella, PhD

Associate Professor, School of Veterinary Medicine and Animal
Science, Sao Paulo State University, Botucatu, Brazil

lowa State University College of Veterinary Medicine, USA
SRUC, Scotland’s Rural College, Scotland
IKEA Food Global Sustainable Sourcing Specialist, Sweden

Associate Professor, Norwegian University of Life Sciences; Adjunct
Professor, Washington State University, USA

Professor, Firat University, Elazig, Turkey
University of Calgary, Alberta, Canada

Western University of Health Science, College of Veterinary
Medicine, Pomona California, USA

Professor, Instituto Federal do Rio Grande do Sul, Brazil

Animal Welfare Consultant, Member of FAWT, UK and Advising
Member of EIG, UK

Honorary Visiting Fellow, School of Veterinary Sciences, Bristol
University, Bristol, UK

Institute of Animal Husbandry and Animal Welfare
at Vetmeduni, Vienna, Austria

University of Saskatchewan, Canada
lowa State University, USA

Director, Animal Health Laboratory, Division of Animal Industries,
Idaho State Dept. of Agriculture, USA

Chairman, Scientific Committee University of California, Davis, USA
Michigan State University, USA
Animal Welfare Scientist, Universidade de Sao Paulo, Brazil

Professor and NSERC Industrial Research Chair, Animal Welfare
Program, University of British Columbia, Canada

Director, Farm Animals Division, RSPCA, West Sussex, UK

Professor, Dept. Medicina Veterindaria Preventiva e Saude Animal /
FMVZ Univ.de Sdao Paulo, Pirassununga/SP, Brazil



HFAC Standards for Production of Egg Laying Hens

B

Ea—RA AL« T7—I T =< e TT oo 1
B B T AT vttt ettt et r e eeeae. 1
A. ‘H‘—7‘4 774 R+ ba—AACertified Humane®e = ......1
B. 7=~/b e T IEMEDE I T A R oo, 1
5 2 ¢ BHE 7K ettt 2
Ar BB e, 2
FW 11 B THRBMOD D DETEE e 2
FW 20 FABFS<D EH 72T 27 B oo, 2
FW 35 BEHEEER oottt 2
FW 4: FEHIZE T SAU TV DT oo 2
FW 51 BEF OB oo, 2
FW 61 fEF O A R80T & e, 2
FW 7: FEEEZRIS K UME IR BR DAL oo, 3
B K ettt ettt ettt et e e 3
FW 81 TR D R e, 3
FW 9: i 2 DfaKee0EE () 1ZUTOHEY &35, .. 3
FIW 100 FE7KEFOALEIS KL OEKET oo 3
FW 115 FEBE I ZK oottt et ee e 3
T B 1 BRI e 4
A TB e, 4
El: 7=~/ UL 7 =7 ZRitEd 558 ORMIEEE D il ix
B 2 TR D R E, oot 4

E 3: BENTHBEWE L OBAZLT e, 4
E 4t FBATRIM oo e et et ee et se et et ees e seeeeeeean. 4
E 5t B iR Et & TR oo, 5
E 6: BWIHEMPHOE y h~DT 72 AR H > IR b7, S
E 70 JEIBHDEBRIE oot 5
B ERIB T oot 5
E 8 R IR ET oo, 5
E 0t Bl e 5
B L0 BB IR oottt ettt et eneane 6

E 11: YAV TUDZRUDNEER e, 6
E 120 BEFOD LRI oo, 6
E 130 BB O BEEEMEDFRMR oo 6
E 14: 8Bt LD, F38kt 25T EROEEIL . 6
G B et 6
E 150 BHEA L BRI oottt e e, 6
E 16: BEEHBERT O FEERE oo, 7
B LT B e, 7



HFAC Standards for Production of Egg Laying Hens

Do BAIEE A2 2 et
E 181 3 ITHEUT D EH H oo
E 190 FHDEIZETEEE oot
E 200 HTEBED BRI L oottt
E 21 18 A=A DI FLER oottt
E. ZER DI L OV EBRET oo,
E 220 ZEAUD T oo 8
E 23 B8R oot
E 245 JRBES oot
e oottt ettt ettt en e
E 250 BB oottt
E 260 BEFEPNDIR DBIR oot
G B T D R e 10
E 27 IbFE D AR~ H BRI e, 10
E 28 IEFE D ARDFEEA oot 10
E 29 IEFE D RDEEEE oo 10
Ho ZEB:REE (B : A ET U= AT D) e 10
E 300 B oottt eees 10
E 311 ADT T TR oot e es e, 11
E 320 ERIDIEE oo 11
E 381 3 AT B R oo, 11
E 341 FEEF SO T 7 B R e, 11
HAED - BRI KON I e 12
A JEHTEREE (U AIUN) et 12
R 12 BHIT U T e 12
R 2 T et 13
B. ZEEAIR B EE (GREIIZR A LAAVY) e 14
Co MBIV NMTIZR oo 14
R 31 HUAAUNT U 77 e 14
R AT B e 15
B D BBt B ER e 16
A B B e, 16
M 1o FEIEDERME e 16
M 20 BHR L GEERIRETEEN oo 16
M 30 AR DBETT oo 17
M 4: AL = DG oo 17
B BTG T ettt ettt ettt 17
M 55 BB FBET oottt 17
M6: U7 7 EORIEDHR oo 17
M T B L i et 18
M 81 JHWVNRY DI DFEDIUN oo 18



HFAC Standards for Production of Egg Laying Hens

e B ettt 18

M 9T B U U e 18

M 10: R, TH., BIOSEATEEEDTEER oo, 18

M 110 FFDNZRBLD FUN oot 18

D BRI R e, 19

M o120 BRI = R e 19

M 137 BEHEIHAC D AT Ly oot 19

M14?ﬁﬁﬁﬂ? ................................................................................ 19

M 150 FRIFFEZS OB (oo, 19

E.ﬁ%@%k%m ............................................................................... 19

M 16: BEEN LD D DI oo, 19

M 17: FomEMEBE L ONTZOIERT=F U > o, 20

B B T T oo, 20

M 183 AT O TEFT & THEE cvoveeeeeeeeeeeeeee e 20

T B D BB et 21

A NIl R e T T DD B T oo 21

H1: 7=l o SOV AT e 21

H2: BELOZEANDELD LI oo, 21

H 31 PEIRDTFFEBI L oo, 21

H 4 O A T = oo, 21

Hb5: HRBIOEIEZ LTeE DI e, 22

H6: FIDFEDINEEIETE oo 22

H7: =N XLER0D I 57200 EHEOEEL ... 22

H8: BUMEBEIRAEDEIDIETE oo, 22
H9: BRTHABRZHDVE7 v — 2 SNT-EIE & RO AITEET 5

FU U Dy ettt 23

H 10: F5EEZIRIE L COSRBIHITOERIE e, 23

B BRBUZEIEIE oo, 23

H L1 Z2ZEIE e 23

H 127 BEARDILET oo, 23

T T HD 2 BT ettt 24

T 12 FEITE e 24

R SRR e 25

BEE L T e 27

I 2 e, 30

R B B ettt 31

R E B et 32



B R

A =7 4774 K+ ba—RAACertified Humane® =

W —F 4774 K+ & a—AA > Certified Humane® il £ {X Z L6 O FEE @S T
HESOFEH KL ZHETH-OICHEBE L TWD, SHEEFCHE & ILAYE
DY & 727 FH & A O LR E & 52 1) Certified Humane Raised and Handled® @ =
PMERFREL 725, ZORIEDOENEITEF e 2a—RAf 2 « T7—L « T =<
e T OEREZITE=A -85, ZOHIEITAR TREIIEELR Y —T
A4 774 K+ bt a—RAA L Certified Humane® 4 PEF O R AR EE 252 ST D IS S £
bEallEEREL I N—T 5,

B. 7=/ rTEREDERANA F

o EMEDOEFRRRHEMIIFEDOEH THH SN T TIN DD H NIz 22
N5,

o BFTHRESNTVWDIEMEDEETHY, ETHILTLEND D,

o NG DEYETHPIRIC K ORISR DM b DA, M OF e 2 il i

%%mfmém REKRL LTS, Lo TEHMEORTEH ORNE DK
T A DO TR,

o MO LTV D NFITIBMER LIITAHRILE L &7 2 EONE Z1H
L/v(l/\éo

o AERFIRMOLEDDVITERFITHERE KITT &9 20/ Bigk, M

FITEBUFOEIN, FRAPEICE T A 1ERGIRS L OFET A E (E72i3M
D) OBREFRIEIEST L < TE R b0,




5288 - FskE K

B : W13 R FF 75 L N RAFL LN B NET 7E DICHTREL A & Fff~DT 2
ERPRS TIEREZRV, Al EKITBPTEIZHE L THR LS TH g

D IZHIEY - Rk 9786 2 &,

A.

ks

FW

1: A TRIEMD b Bk

WMER I T Dbtz 525 2 &,

a.

SEOMES, EPERME L OFEHEICES Lkt o a e U —F - o
b (NRC) OEGHHRECTHER S, F-FnFholili cHER I Wb b
D,

ERREHERFIC 0 72 B DG EE,

KEO=— A&z LB A,

MEFS VT IR E IR OB D=0 m AR IV U AR ST 5 2 L,

2 FR~DHHBRT 7 k&R

MER T, 22020 DT OBEDEGF ZFIS L LT, B HRED D HEE~D A H
T TEADRDHLZ L,

SRR 2 e T I A T 6 T o,

3 fGEEFOER

AEPEF I LB EIEID A — 1 — « e E DN E S LA 36 L ONREEAM
EmMIC LR ERE L TB 2 &,

EEFITEERB L O OMOEGFRICRELSk A E 2 — A« 77— L -
T =) TR L7 TUE R B2,

4: FEHZZEC HH TV DS
BIRHRD 2 7 BLEEEHT, JiZ st & L TEL T D

b. AREACER OFEHITEET TV D,

FW

MAEMERB LU= 7 o2y 28ITREHN RMOIGHR) OHIcEETE, L
HEE DR TOMEMFIEETH D,

5: FBOREE

BEHIIE Y U7z F 721505 VR AE THAEEER IO E L 72V 2 &

FW

6: FEHDR~RT

MER IR 2 B D 09 W KD ICAEFER 3B MER IR DR ARG 1232 2 &

a.
b.

C.

W57 7 A4 HEOMAGEE & 5 cm
F & A 7 OfEET 10 cm
MRS EE g O JE PHIE 4 cm

DAN—RA L ETNENMRT HZ &,




FW 7: #REEERE L OYAKE DAL E

a. ZERABEELEOHEENTHERPEFRRS LOUKO=OIZBEN 5 kX 7.3
mABRVNT &,

b. AELEEIEIP-ODEI %ot%%# TFEE - EB Y 7B A6
ERRARITITRFICIERE 2 9

B. K

FW 8: KDHLHE
a. MEBIXERFEEOFEETENWRIRBK~DT JEANRMETH D,
b, SURDKE T OEFOHBK~DOEEN VB TH D,

TKUEDY 27 JELL F-00 5 03 16 JELL TIZ 7225 EKDIFIRE DS, K DFFIR DS
EEHDFRIR & i V) FHE L R FEFE DI B D S, KD 38 JELL L S 0T 10 JE
LUTVEHELE L 2200,

FW 9: {Ex SHaKBOEE (BEX) ZUTO@EY &5 5,
1. ~LZ A7 100 PH7=-0 1o

2. = TINEAT 12PN BT 1O

3. FIZ1MH7=Y 1.27 cm

FW 10: fa/kERDOMER X ORRE

KT ZT D LAKIRIL B A U 2 8EVE ORI Z S <72 DITkKERIZHR LTI
DEEZTHZ &,

a. 2 TCOMBLOREIOHIZEVRERHITHDLZ &,

b. WYIRRFTHDHZ L, BLO

c. EHICF =7 LTETDHZ L,

FW 11: JEBFAK
FE K DOHAETRD KD IR WA AR 24 FERIE S VD THEEZ K MG T
X DFEDL TUI R 720,




FI3E : B’E

BH : BREPN BT 2/ T 2 TD=—XITEE L2 b D Th U YEER B
L ONBBDT A, B, E X P LRDEFY BRLIEFEITEINITZ 3L 5 IZRF
ShEZE, NEY—o—2, KB —, RlEx Y > F For—289 T
DL —H R FAIE, BEIZE O T EEIIBEE S —IC L TAD B L
IERHFSIA TS L ETY — - SXTALAFIZECATVS, T ET
J— « SRF A THLHBITBEDT X TDLNAUNDT 2P ERER S T
ROV,

A BE

El: 7=V Ux/V7 =27 2RET 3 BEOREHEIED T
HONWDERENT T 2NV T7 =TI LETESDOF = v 7 VR MNEEOTEE
EIba—RAA 2 Ty—Lh T =</ 7 (HFAC) DEEBICRMTX S L
L, RELREAIXMEET AL, ZOEEEIIIRONERNGENLZ L &
T 5,

. FBOE 2 AR (BELEWEDOIEE Y KEEDR) |

BB ARFOBEEOH, (WY OHEDEAN)

Kk ER, FREERROREL. H D WVITEETLE TR O 5 AT DR,

TR DOE O BAEES I ONREXT A —4

FREH DR L~L L BRG],

BRaRrOFIE (KK, Bk, BEMEEEOMER, SURSFFAEPESIMNI 72 o T2k
%),

E 2: BEORE
HENTITBIZEECA PV ADFIN E 2D RS> THSA NN & ZRFET D
TCDICHER DT 7 B AT H5RE O ZOTIROZ EBRETH S,

a. IKEEINTHREERTHDH L,

b. I<EHINLTNWDHZ &,

E 3: BENTHEEWE L OEfERE<
BERS I, 2R BEH AMRTAL. HEAH D WIEEBICH B2 ENLNOWmE
WIZHEL Tl e ey,

E 4: BEXERE
FEFOLETOBXIRMIIROZ EBMLETH D,
MEFEAN T 7 & A TE 720,
<IN b,

F RIS E STV D,
WU I N TWD,
FEEIEDOT- D DOEMIITHRE I N TV D,

moe o o

°© a0 os




E 5: BEORG L RIEA
MER A C BRI IR R 2 2 K ) ICBE L REITR SR Tns 2 &,

IR HNT S LMD 7 = 2L 7 = 7 DIC T - NI Dk~ DR Lo
ORI KTV, HFAC TIFHERS D) I I TR IR EEAR D Fi i
GHEH D7 — 72 D (1115 = & &

E6: BIIPHHHOE Y hADT 7B AN o TIER RV,

POy b (FETH856) OfE LT 2HERTH I L,

a. /J\f£< k%) El @iﬁﬁuuo

b. ZOMERNREZTLERT D,

c. T7EBALTWEENWIUIZDRER, TOHEDOREBLOSHBOT 78R %
ik T 270 0HE & 5,

7: RAEORE

a. WEORINEEOEFILER L CTHERER B BEORAIBEEELE IS
AR

b, BWEOEEOBEBICHANLIVTHES LTISEFRL B L,

=

B. K¥ K UBCE

E 8: IKODO&E

A DRI RB 7206, BN T D L 912 UEA B0 i O B5H 2 B 1k 4
b, a7 U—FORITE VRS EHEENTEL20TCEE LD biFER
Do

E 9: Bkt
a. MEIZ LS BHEINEE > TWARWIEISENTZEE O F TR SE50EHT
TR AEIHDLT &,
b. BEHILLFTHDZ L LT 5,
1. EE R OKE & LRI,
2. BEDOH o,
3. ML TUES LT W (EE - TR R CHREE L
4. PR ANVIAD BRI T & O L PR a0 7 Hetd) <5
IR &
5.%1@mwﬁm ECHHZ L, BLW
6. VE LA LEE AR EED &,
C. *ﬁﬁ%ﬁ TG CEBE~D T 7B ANRVETH 5,

WG I 7 1 H DEEFITIH T RANZ GNLEEI TS, B DL TEINT S M
T DTELENI 2 GBI KDL 9 780 2 & THENT S Z 2P TE S,

1) BFf~DT 2 R ITFHELZIHZHRT S (P12 13EF L THES) .

2) BHD LD 205 < 9852 LICL D rE L8 L TrEsN 2 1L 93,




E 10:Bchl iR

a. HOBHIEN RO Z LA HHBICTE AT O+SRERETHDL Z &,
1. Wi,
2. HHIZEEY

b, BEIZAT v FHHWVIET Y v RIZR T2 KD H 5 EE TITRR O & EREF I
U 7280k 2 B RIS CRLE L CHEECHD R N TE 5 L H T
o

c. FEEAECHFHINICEN T I3V b3, MBI EHE Cila 23 KL
25 RAFEDORK 16% 20 L=kt 28 < 2 &)

I NG 3 & E 40 L RUVDKLBEEZHEFFT 572012775 T LiTE)) O—
DCH D, MEBHITHIE N (02 X005) 248 EPDE)E TH&EIL, €4
FSBVEE T, RARFDIKIEDHEFFITIETC DG I & KIFEFED 72 8D | Z IR 12
E o TITHEETD S,

e

11: BTV W Bk

a. BEIEZELT, AR E2RASED, FRIIAEL LT X 9 5l
R G E A S A AN

b. IENTZH D WITZENLUNOEH THIL TV DEEHIEEIC AN RN &,

c. R LT-FAKCTEENENLD EE IR B0 HEEZ RS 5 2 &,

E 12: BBlORE
HREAREEHIRNOEEIYONRVER L ZAIREE LT &,

E 13: BeBto BEEMDOEM

a. FREITEEVEHN RS RWREO Y 2V 7 =7 EORBEIZ T 53k 23 LB T
b,

b. FAIEHITEEIOIRREIC B2 RITTHRZ T 22 L Ky, EFR
K MEOOEE, [EE o TR,

E 14: BBl LD, 382 Eb+EROE I
Mo —= 7 %2BHETHOTHIVUIEEDONE T TOREHEHTHZ &N
TE AN, e 25 WICTET D EE A8 L2 < TiEZe 7wy,

Ht
A

N

C. MBI

E 15: BAHA L KEHA

24 FEE1 D D BIEEDOWAT 27 MIROSM2R4T 25 2 &,

a. NLOWHH DL HBZ 5K 8 KfH, BL W

b. e L C 6 R ORF A S 2 W T2 & 0 BT v B AR 2R RE O BT,




E 16: FREABRFRIDFTE

ETOBREORIA NN — 7 0 7T ATk L. BEOREH DV IEZF LM
FHELNZb 2 —A A« T7—Lh « T=<)L« F TR TEXHLHICLTE
<,

E 17: FREE
a. HENOPBIEEE D 5\ EBERO BB ChHIUENDT b AR < B4 7T
BERTxHIHL LT D,

b. FENTIIATOERBESD L VTHBROSELZBET L& THD

c. W=NY RANEERT D7D REMICRAZE L2 L ITREDOTFEL LT
DIHFE S RXRETH D,

d. Bt (Bl ; RE) 3L T,

e. NTHRHAZERATAHAEENH A IIHRAICH LTV 2, 29552 L
IZ RV MERIIRORABEN TX, IbE D KIZIT 2 & 218 LIRS SvRIC e
Do

RIFEDOW S X2 H2 52 EITFEDHAE LITE) &35 d 5 DIZH D, Pz

1%, BT ) 7D FTH S < T8 ERHIERESCHUE DT 5~ & e S

Bo F, IFE VKD LPERFE HPDKE SIET D, IEE D KICES =D F
CINSEED 2D T B DI AR D PR T S, HIE DR IF 2 =3 Y
XAD Y X 2RI D008 LI,

D [ HARHFEIZ L > TIIR LN ESRIFS 0 b e X7 Y —ad =5 F =213
FERB VR P55, Eaz—XL2 s Tr—25h« T/« 77 |TR4 IR 5
B L THEBHZIE I 2 S5 2 & #4395,

D. FAEAR—R

E 18: +4ICENF 5 BH

a. 2 TOMHITIREE: FBIZT D, [Blo TP ZMIE L0823
HHMXLETH D,

b, FMOEITHED K U/ BN E D ITHIC & E D EIEE TR D 572
F O+ ANR— R EFRET H L,

E 19: BOFREE

FRINIKEHEITIE, BEBLIUBVVNEILHDIEEVARZEER, 7V v

FORIZHBSAENT-E ETENTWRWIEE Y RIZKEFEO—H L T, R

R R L TIRKO—oDSEM 23 &,

a. FOBHE SN B LoV OB TR 2T X PRt & T
XHLHITHER 1 P H7-0 0. 14m* DOFELR,

b. MEFEAT 7B A LTI bR 0WHEIE Y FHLWIE~V R EIZ BT AT v
FOZ Y TNRHY | WEHER. fBKEE. IEE VR EVIAT Y 7T OH L8E %
AW D 88 CIIRIKTFAmEAEIIMES 1 HH7-0 0.11 n* Th D,




c. ZERIBEW : mA T U — - PRAT L) THHET & BKEIZE EoIEE Y
KT T79 b T7+—2DLEIZHY, MEBEORIK55%IXIEE D KTIKRD S (MRS
DEAROIEE VK 15em 720 1F]) HE . S 1P H7= 0 HK0.09m * D
ANR—ZA%HAH T &.

d. fRE I3 7 U v RIRO BN S Clam s BN 22 RIS 1 P dh 7
D 0.09m * &9 5,

E 20: #FEMEDEE:
a. W 16 M T 20kg/m B HEETEAL TTR B0,
b. UFDOZ ELEEELT20 kg/m 2N L,
1. BFBITIF DR AR—2A% 52 BRI ADHEOBIIRINEDO = 712
THEIZEDETHEL, LVBEBOZSTZHICH R AN—RA %52
5, BRZELTEHEED LT 10%NOREIEROED 20% 28 2 722
L.
2. BREY 7T OME/m® OBEHWT D EZITROTA RTA v &EHZ &
OROREEE O/’
15 iA: 15 P/ m®* XiIfEH7=0 .73 m®
16 ##: 14 P/ m* XIfEH-0 .78 m®
17 3 13 3/ m* I#EH7-D .85/ m
18 ¥ 12 3/ m* 3% #EH7=0.92/ m

E 21:f# A _— R DLk
BEORKNEEZBZIRNEL ) AR—ARBEEMIRET D L,
a. EEBICIE R CEXAEHEEOHEIIRIN DI RENEITROBED ,
1. WMl C X DR Hifd
2. fAEAN—2R
3. BEICINATEHHEOHERE (E1 & L7T)
b. W DR CHARER - BEEBDEZITHRAETE 5 X ) ITEHEAR—ZADF
BAEWDZ L, ZNHDOREITIIRORNEEEGTeZ L LT 5,
1. YHFEEITEASNEBORE L ORFOBOR DT
2. EHDOEEHK
3. WIKLTE=HOBBLObnd26E2 55 HK
c. FHICHEIZPEIN DR, HE 16 705 18 M. ITERINIGICR T Z &,

E. ZROER L CERERE

E 22: ZRDOE
2L DB E N N OB TRN O NFE ERPRBEIZES 2N & 2 RGET
HFHAETDHI L,

E 23: #%
L BES AT AN, BROAWVITEER Y AT A ThoTH, 2T TRLY A4
R TELIDEDONT A= BT X I SN TnD Z &,




b. BOESITBIT AT U E=TEEIT 10ppn B2 TR 5T, OFWERET
BN B 2 R LIS T 25ppm &8 2 TIE/R B 7R,

c. BOEIIZBTAT7 rE=TRERKEEIC—EREL, ZNLOERITE =
—AAf e Tr—DLh T =)L FTOEERG L WITESE LT E NS D
FRICHR R CX D L0952 L,

A BEZRHFIZE R 2 lE T FE) 5 5 01T H B M DZE DEH DIREE  (PEIER
F ARERFL) AR Ea—~ s T r—L e T =l o T EEED
BUNTEFEDIUTEILN DIFIZIHE R TE S L 9ICT 52 4,

o HtEAFIT—MAIIC 0.5 ppm L V< 2.6 ppm FE 272002 &,

o IB(LIRFIT—AHTIZ 3000ppm L VAL 5000ppm FHEZ R0 &,

o —AfBIEIRFEIT—HRIIIZ 10ppm L DML 50ppm 282 2000 T &,

o MEEIT—MRHIIZ 8 HFIDFET T 1. 7 mg/ o’ (RANE#EE) F5 L OF

4 mg/ o’ GRFEER) L VIS, 6 mg/ o (RAVEREE) 5L 0816 mg/ ' (7%
BEE) &2 T E,

E 24: BEESM:

a. BEBIOEINLDA ML AN K S ICHMERI TP RS BRI HEEICT
JEALTWHZ EEFHTOHMETHD,

b. FHEDHHDORKE KERIEZLHE LEABICIERTEDEIICTHZ L,

c. PDBKITHED DLGEFENGDETIT ok % 5225 2 & TLY REREOHE
KB H & ET D,

F. 525

E 25: BEOH

WDOELBNOEMEmIZT Z L,

a. FHIBIIHES S PNH L CHRER1FOREETHET D Z &,

b. 2 TCTOEMBM L AT ATITHEMAT Y 7THEKRAIZ 100 PH7-0 0.8 n* & H
BETAHZ L,

E 26: BIENDEKROEAS

a. WHAITHEEDL Y 22T L5 RIKOEHM P72 < T B auy,

b. HBOBMITEEMTE L BEMIC K VHEEITRR D) @EFERRELA MR 57
DIZHBITL U TCANE L CERT 52 &,

B D L 9 IR DR & PESIR 2 5 ZAFIZIHE TS Z & THEITRAE 2 FIH 95 Z
FEET LD TESL,




G. lEEDAK

E 27 LEFVAR—EAFERLE

WTEKE BIZIEE D R~DT 7 EANRMETH D,

a. fHFEBEDRBIZ/R D 4 BRI D IEE D KR~OT 7 & ANV TEINBRE A~
L IS,

b. IV ARIIMESHVRKIKT.5 cm ODRSEZHRBETDHZ L LT 5,

c. IEEDRIZMESH7-V 15em L F THho T 5720, HEORTO BT L —
NHETZ ENTX S,

E 28: 1L 0 RKOFEE

a. ERIZICEEIN-IEF VRO 7 TIEHRIEK 20% XM 5K ) 7 X0 4
EWALEICIEF Y KEEE, 2O SITMEESESEE R T SN DEmETH Y [HE
RRIZEE L TROBEFEZIETZ AR SICLTEBL, BEDOKR LD 41em LI E
MU TFICHBELTWAIEED RIIEWIEEY RE LTEHESN D, ZOEWIE
F D RITV DR HEERORHED S 1AL 20em BfEFL TV CIHEES 2N 45 A 2 72\
AETREY bGND L9175, MEBICEROBGBREN 2 WE D ICHZIZZEL T
WHZ E LT D,

b. 7'V v FIRIZKEENSH D WITRD EICERE S, .29 OMEICEET HIEE
DRI T ELTEETAHAILENTES, TNHMHARENTWAHIEE Y ARD
BAKERRIE 30em & LM IXRIFFICE S 2RO 5 L 9125 5,

E 29: 1IEF Y AKRDHE
a. WEENIEE D KRIZONE > TRPRERE BERMA 72V K D IZIEE D KO RIZIX
1.3 em ZHZ DEMNH > TR B2,
b. MEEEIZIEE VY RIZEZ LoD EonE LHERHBY 7 /&x L7z BBz
é:kk?éomi@ﬁiﬁﬁi%fizmcm®%f( ERDIEE D KD
BNV L 2.54 em TT.6 cm X TR L) SETdR-> T
i@%# SRCHIVIEREFEO TREE, W0 IC WHE Tl T
RIS b D LT 5,
c. ILEVROMEIXTFOMBELZHEST, AIETHIVUTHEYHOE v F, HDHW
TP D a2 X7 L O FICERET D,

TS0, FEFIED S 0EF S AD I F D KIFAN M FE DAL D b B DFE~DIE
DI SN T T | (BHEE) DY X2 FS TS R TE S,

H Z2BREBE Bl : =/ TV — - AT D)

E 30: %k
REOIEOWU A K O R, B, FiE > TV D H D WIISEA T EREE W
BLTHAHA~DHERT VB ANTEDL L) RBEORKRIFTHDLZ L,

10




E 3l: ADT 7 EX
BH EOE SIZHENWDGE., MESCHREICEEST 5 ANERIZZ LD « BRIZT 7
TRATELLHICEE (FLIT0FH) DREINTWVDH I L,

E 32: BXflOBH)
BEIIEDPRGICKRAIIBEHTE, B TO U TET TRIIRZ Y TRIE~D
TIEANRHDH I L,

E 33: AT ARE

a. ZEBEXITR > TV DLGEEIFHEY O~V S35 57, TEIZW DHER NG
RN K D BRLERT T TR TR B AR,

b. =R LBEOEARIORED BT 083> TWOUEFN HITEEICHET S
N7 —7CRIF=FFIcLTRBL Z &,

E 34: BBf~DT 7R
IR DRF CTHRIKIROBEI =Y 7 (BIKEFED 15%) ~DT 7B AN 72
TR B,

11



BAE - BB LRV ERE

B : ZRIFBBD T =~/ « T HE TITMEB D3I A~D T 2 7 R B S 0 I B Thi
BINBZEIFTERIA TR, BT 2NN T2 TIZE S TDR Y > P 3D
DEFIINERETHS, MBITHIHD SV IIHFA~DT 2 X055 S BEITARD
JEZE b BT HE T BLEDR DB,

B AAE (B LEG ) - B ES TS L THAEDD S EST U 7 Tt =9 fi 2
SRATATHS, BHEDIILERIE T 250D H 5 [HE X i1725 5 01T Af B
DAY 1706 HHI~D T 2 & X035 5, FITEN T HRAES T
B3 14 H#ERE L T—HHPENIZE EDTES ZEIFEL LTINS, KKbiET
= T IHEIC T TS EIRRN— R DRACER G IL 1000 5720 1 ~2
S— L TH 5,

FHIH) R ETRE . FEHIIZ A FE X172 MR Tl FA 2 5723, SRl
JEDFRD 0 /L 7 = T DG &7 & TITHHIIZ H] 6 41 5 BFICHER B, Tatd =

o WIS ED KT (FREC O JELLT) DG EFE I LB FaE KR #3007
OMER DB THHNIZB) E ] 5 Z &3 TE RNV EDBMI~D T 2 T %75 <
24 HFIE L TR Tild 292 SV TE S, BAKETZE TRD 5715 [Efe/dHH & A
CTHYZDV=2T /DS CDMDINED i /2 I8 < TEL LR,

RV AT A D T ThEE S S KT & &I A DR ESf
DT I ERX P55, VEIDBIED 7=~/ « o 7T LT B EHN X AN— XD
R CER G IE 1 F 5720 0. 19 of TH S,

A R (B LERY)

LU DIEEEIT A~ = =2 T I B 5 1 DB I 2 72 B Th S,

1: Bty 7
a. EELTHHEDHD EZ A, HHEDHILEED =D ORI B Db D T
Do
b, Bh= ) 73RO Z L AFE L Cxat LEMANIZEE L2 TUTR 50,
. BOAHEAY OLGEENSM =) 7252 S Z & 2T,
2. LI RFLNRDNDI, THNTZE ZATRNRIZT A, HLIEED
RHDEIET S,
3. WMRDRKERDHD (FFER, NAH., Va4V R) OHEIEZ F/NRIZT
%,
4, FEINEEYEIZfILD Z L BRET D

12




BAR ML BERAZE/MIE 1000 P47 1 ~7 X —1Thb, B HESLESS
IEB) DO RIS HID Z2R— R L g KRN T DI A B D R
2O TIER B0,

d. B S EEH HWIE BRSO A Y O E THEEABEI L2 TiEn b
72\ K FEREI 366m A 2 /RN T &

e. Ml UTHIMHT 2 BT E I im#s U C HEOBE YR E 2 B Ik LERED
LOBEIEZFREICT 5, HHEO LHOHRAI R 2 ER L FE T 52 &, H
FHIRFICE ORI R 2 F i TR T A 0ERH D,

f. AKIRIX 10 JELL L 38 JELLFTHD Z &,

g BITEFEA R 6 R AT I+ 2 &, RERFMESITEE H 5\ I Ez
HEICERE L TR 4 Hl—HHERNICE EH TR ZENTE S,

h. &, B —, o=y 7

1. BEETINTHER O MARD 2 L<HkaSnzo=) 72 +505 272 < T
X782 B 720,

2. HAR—=L LT, AR, #BA, 3 ATHREEY I I 2oL <
EZEOINBN G Z T RWIT A 2D LI oFH 2R,

3. B U T IR OIS TE L LD IZEE > T2 WHER 2 2 TH< Z
e

e

%ﬂ4ﬂﬁ@%%%<%ﬁ%bfﬂﬁfﬁfé Eo FHEIZ G TN EPZIL K
LD, LD, JEE L TS D& E DL 5 IZHENT 57006 k- ONE D11
DE L IE, %éﬂ%f DIEL 2R/ INEIIR S 05, N LRI S 01k H D
B, Sl — GN=2EDL IR BTENIALE TS 0 L Ok 2 L L
T&) S B DI 210 <" T 1555,

=]

2: BE

a. AR ORIBITIENL TITESLCIMD H5F > T D [EE SN 7- £ 7213 afEh
WEE~DT IV EARNH D T L,

b. MEERIZITEMOE DI+ THRUNCEE SNZHAY DMz b BEOR
I CHAK 15m FBIZ 1 2) ANBFHIT 7vATE D &, FHAY OF—E
W2 1P Emin s Z &,

c. HAY DITEMKE I3 46¢em, TR 53ecm D Z &

d. MEBIIRICIEE D RITKRGLBERH D . KEIED D2 WVITERENSLFH 7290
WZHAY OZADDIMEBNETCDZ DD, THIHA TERINTWD IR
FOARZVUT (E27 -29) ZHEOWNMICHETZDHEIICTH I &,

e. BEICHL UIARY=2 7 VMO - e TF e by, HEERD 24

L FERPIC AN B D, EYEICEA T 5 72 DRI R BUEN LB TH T

OIS EICRHT OV E LD 5,

B AL DT J TG E2S EH00 5305, K LDI, FAF~DEE 7200
S EBLOHD D w7 = T FEEE s 1T T EIRR SRS,

13




B. MR (FHORH LEW)

1. HfREE ORI T Tz S UL R B R0,

2. %@ﬁ%@@tbﬁmfﬁ T EXIIFENODOHDOENTIRE LU OLK
RZFLEk L T 2 &, HFACDEEEBIZZ N L DS BRTE 5 L 91
Lf%<:&k#éo

C. YAz

LU F DL T L O B ZE IZ T3 6 DT D = D~ =2 T ILDF D Dy [ e
ICNZT7E D TH S,

R 3: LENY T

a. FWINT 7 BATEDZHNOZ Y TIFROBEHZET- S 2 TR LR,

1. AIRECTHIUTHIE A TEDNL TS Z &, R, b, vV F i
IR AR TRV E ZIRBTEZ 200 TH S, MW biEADIEL
T OTHLETHD,

2. WM W= In, BYREND EIXRNDIRIREEICR D U 27 Bi/NIT 5
FIEIZERE S, RIS ﬁ@ém@<fi&6@m

3. WRZESIER I T LI (FAER, NAHEH, 7 /LR) PRAE - HEHH
L7aWE DI IND Z &,

4. WEBS DOV DB HWE £ T3 ERY & O AL <,

b. I NR=ZNTWRWHADZ Y 7 O/ NEFEITHERS 1 P H720 0.19m> TH %,
HHEBEHE L TEY (HESECS) oo EHFIAITREO bt 20
THUTEAE O EITIZE D By,

c. MEENIEDOHAY OO Y 7ONER () * TH<KROIEREX
366m & 2 T2 B 720,

d. B CoORFARSCHMDOFIREORAE Y A7 28T 5 72 DI B Ot £ 72 1%
OBEHREBHFELEH L2 TUIR LR, A~DT 7 A 0H HHHOE
I O P HAE R E A LETH D,

e. ST 7 RT, BRBED D VITEEMIZ X SR £ 72IXB2 055136154
ELTHYRIK6 WS 252 L,

f. L hN—

L. WP TEEL TRD D Lo lIZHmicikaniczodb s & Z A% 4 T
BLZ L,

2. EAR, BARSANLOMEEW 2 EOH S —Z B # LTS O EZ22n s
DIMBUNZ 62 RMTEE) 2980 5 LB ORI H 2127,

B L7 PR Ik, il L A E T S 7e < TR B2y Z Dt ]
LpNEPBNL ; B DT, LT, JEIEL TEESDZEDL IS Jﬁfﬁ%
14




D LD EPE )5, 7 O DT & R N2 5 705, A TLHID S 0T H
ROz, oz X —, GN—2EDL DI BT HE TS 05 L OMEK 2 /r)
L T2 B DAL a5 <754,

R 4: BB&

a. 2 TOHIEN TR LT O, T OREOMODIAH IZH 5 A il
T2 LTmBE~DT VAN TER B,

b, MEFIZEDOE v IZHEYNCEE SN AY O GEEO AN 15m [H6E
AV O12) BRHY, ETOMBIRIGITENZY TOT 78 AFHEIZT
HTE, HHAYD T —EIZ1I P LOMER L EELZ L T D,

c. HAD OIEE S &AL 46em TEAAL 53em &5,

15



EH5E : B

ARy : RWT =/« Do)l 7 T ERAF T S IZIFHRE L BHfED S EFEIZT A X
Th B, BEELBLEEEZITBIYDEE L L NEH 6 DIEAHZE L TILEEZ
FFEZ 2, BEEZHFLEEFTIETD Y, X520 5 DEZEDFA E 1 6 D
& T BRI T B B ESHHI L7325 7572 LR 680,

A. BEE

M 1: E¥EOHME

BEEIILTORTEHIICTHZ &,

A, FBEFIZBITOBRIFBO T =<)L « ¥ 7 HEOa ' — 5o L,
b, FHE LEEHIIERELZAIM L TND L,

c. EWHFLEBEZTIZIFONKEIEL TWDH L,

M 2: B L FLGFRETEE)

BHEIUTOZ L2 L TUIR BN,

a. fAEEOTDIZ, EMIICAEZ FH LI 2 e iR OS2 5.2 5
WO L —= a5 AOVER L i,

b. T==/L« AT DEEEZA D AL v 713 2T DI 2 TR e & £
LENNEHATE A2 L, T ThRWZ LIRS L EFE T2 hL—
=T EEME L TR TOREBENLEREREREZFF-> TWVD Z & EIRiET D,

c. FEHE, ok, ERHEHEOKE, v7 T4 (8], K, BN OFEORIER X
U D 72 6 O B HIH & Gl & Epk, FEhid 5.,

1. BRAKOTEGMEEAZEFOITICE X BAERE (FHE, ok, (£8)
DFERKFIZIA RE FINEENA T4 FTHZ L,
2. BOHAY DICBRAEER L ERTH I L,
d. 7=~ L AEE (1) ICBLTROZ EAERESNS,
1. FEicshdZ &,
2. EHIMICHEFIIhDZ L,
3. WELT —ZPNEUNIFER SIS Z &,

e. HET—HBIONEKLLTY 7 F o O EZHFFLE 22— AL - 77
— LT =2 FTOEEBIZIEIETE AL L TELS, INHOE
WCHMDREAISNIKONENTEHIND Z L,

1. BOHAY K

2. HIPAERE

3. BT (FUAASHIB I UL REE)

4. MR SRR L, BT & ITRNC i)
5. Bt

6. KDOWHE (FRETHIVUXEHBEIOKEHZHKETHZ L)

7. e & RIERIR

8. #ik (BREMONLE/RLH)

16




9, TUE=T DL~

M 3: fEEDRES
BT, BATOFRA TOFHFRAN— A DORERE X ORE O JLERE S 5\ i
X M7 TR 2 BT DRSS ORE1 2 BB L2 TR B R,

M4: AR —F—~DEE

a. TN —F—NBEINDEDIZIEt2—AAf L« Ty—LhL « T=<)L 7T
FUe (IS0§ 15) AT L TCWARWGREWOEEDZITEY . e, BLOTrE
{bDOHAHZH L TR TER B R,

b. WHEEZITMA AR —F —[ZRDZ L 2T 5T &,

1. EEIRITENE: & o> THIFICRHST 52 &, BEIY
2. REEMOBMAITELZ T LR —EZADWN R 5 RN ERK M Z &
ET5Z Lk,

c. FCERAMERLSNIZHIH SR 3 FiTA R L —F =N EEO AR L7 <
TIEER LR, RBEICIIROERE CELTDHZ L,

1. ZF -T2 ToOEE GERXITAETZIT I EE) o
2. EEOXIETAR L —Z —N L o -1TH),

d. BERONTINOOFEKITE 2 — A « T7—Lh « T =<)L« 77|
TAHZ L, ba—RAAf L« T7—Lh - T=</b FTIIEICKKE—E, £FEL
DFREEFRIZ Z N O OFLEICH 2187,

e. MOWEHEEIZZOEELZHHITIBUFORIEICL VAL —F—Dt =
— A A IR EEATICN UCARIRHE (B 2Eis 1k, RERE, 814 XIEH|
#H) "TFENHaE, A —F—3ZFDFba—Af L« Ty—Lh T =<
JU e 7zl Le < TEZR B 72wy,

B. fA&#E

=

5: RIRED#RFN

a. BFRFIIERINEOIEFITENZ B0 L EWEERRE L © = L7 = 7 O Jkfk & B iR
L TR TER B 2R,

b. FAFEE T b VIO BB TR Z RIRITEFT 5 2 LI X 0 RE 275 LTl
HWICHEE BIET A2 &,

c. FOFEIATENDRAET D &3 ITHRHE UEBAH| 2@ U2 8 U < CTiEi

BV,

M6: V7 =7 ELOBBEDOER

a. FIREITLSROERPEE (BEOJIER, BOROAE, My =%) (B
Liey =7 =7 EORBICH L CORBALETH S,

b. fAAEITEBIORIE (K5, BENDT v E=T DR, BRGH R, BK.
FROFREE) (CHEEY KITTEROEMENRLETH D,

c. HHFTEIOY A2 (FOMeS, MHBOBE, M. K&, OS2
DAEMKHEE) ZEIRT DLEDD 5,

17




M7: hL—=uF

a. FHEDY VT =T DBEIENE 2 LNDRNIEFRBEE IXIROEI 2155 72D Dl
7 b —=0 7 %%, TN EZFIIOTDH I &,
1. X< &2FIROIEZ TR LU 22BN GO i d K 9 IV OBk 12E

T RENEZHNS>TNDZ &,

B 72ATE), BE7ATE), 2 U CRYURTTED,

WHES O BRBE B A D B,

ROT 4 T THEHWRLY OB LB TR ZH Y = &,

. MER DR A LRI T D &,

b. 2O ML —=V TRNFIILENRT DL, FABEORNZHET D Z &,

O W

M 8: H\ehDdhiBEDHN

a. fABEIIR ST 4 TN OB A CTEEWMZ LTI ZEEIFTHZ L,

b, il EILE LAZLT-0TRFEMEDOH D FIE (ZEEE) T H e &2 EiiFT
HZ L,

C. B&E

M9: E=&XY L

a. 1 BIZEIK2[MNIRA. 70, HeE o7z, £HRI3RAE2TEZ L WA T
WEWATE D FEEZHWCREY RET 5,

b. MAERHIAELE N 2V 7 =27 FEOREEZRE R T 5 & Tl x ity 5
L,

FIHR o 07 2 7 7 = 7L ORGBECHiT H DI ) R B IR D0 T
MTNE Tl o AP BIUTZNE E 2R 2+ T7—D « Fml s 5T
DB I DR F B0 AL LTS,

M 10: AR, 0. BLOFATLERDFEE
a. RV RAEOTE TRICHS, 7B L OFEATEHOLEREHERFT 2 2 &,
b. FRERICIZRD Z L MJHAT B D,

. Ea—AA - T7—»Lh T =<)L FTICEERD D WITEFHOHLITW
DTHIWRTEDHZ &,
Mtz L TV D RGOMAENEA L TND Z &,
RAERHRATLHSNTND Z &,
HMONTOIUTHERB LOREROFEREZTH T L, BLY
TEIRDIFRIN Z fLdk 45 2 &,

M 11: B07REY HFuv

HET AR BT R BV T2 2T 2 T GRS L — T oM T A1 D 4387
BIETETS 2 b, IR EBEDHTORT OB S LM% R L BORE S
D - BROWREMEZET 272 OBRMICEHN TP - D E1TEIT 52 L,

Sl

18




D. Bfi - PRASER

M 12: Bfe - %35
a. FABF ITERINEDE TS 5 BEWEER © & OR%H - BEERJEIC R E R 70 VK 1
H1FENIMRTHZ L,
b. BHENROMoTGE (REREDH D WIXWN 72 DO |
1. HONZEDORFEZEHETHZ &,
2. ENDEMAFRETHIVUXE O BRE ORERMER N E LARNE /R A N LA
AR E DR E D ICEFENRIESN D F CHERZ25F D HE 23003
fid 5 &,

M 13: HEMAR T AT A

HENMAK S AT DTIIR D ER Z S BN 5 5,

a. MR AT ADOREERCHEUNHERE LW E2mbE 8577 —4 (FFE
RS SR THLT I — M 3ETH 2 L)

b, TR T AT AOREERHIZE OEEFEIC L 2B ~ORE RN 2 Bh 1k Ui Y 7o
Rz fEhd D T OHLRERH & 2 WV IT R O FB,

M 14: #EBHEIR

a. BOT VT = THEFHCIIR D E R VWESHESROH D BETIX, BENOEE
7RSSR SRR ) 0 R 2 EE )Y 24 R I MEKG © X DB EIR & B i
R DMBERLITEY B2 L

b. A= —OHIET HHECEFREZMHER L, ZIDOERARE LE LT HZ
s

M 15: FRfEt&2sDER

FBH IO LN TE B L,

a. RIEHEEEOMY) L EERE AT 5 2 L 0FEHIE BE., B, #5. 77 v
7 B EEE)

b. —F U DRSFIEZED T X HHET] DL,

REEND L < & D IkBEDOFRH., B

d. PEERICERD RETEOHNGRLET 5 Z & OFEFE,

e

=

. HEBY LI

M 16: HEBMW &SN b DIRFE

AEEY LD DERINE Z IR T 272012t 22— A A U IRVEE Z 4L O MBS

bHbH, EVDITROF[ITIEET D &,

a. BIROWKSY 7 M OREITHE I IXFBEOMEI CHEICHSORALZ <,

b. R b & OIMBITHES E~DERAZEIL &5, REMEPIBARTRERE Z
AIBERORADLEITTHI L,

19



c. BEHMENS E I ZENTE D L) BRMEHEEDOT SHORAERTEMIIRET
5l BRI EEEOEIGEBMOMBR ) T 28T, Fomdme+
BN OARYT A FARE S Z LR HER S D,

DT 2t XIS R O T DIC A2 T S/ S 72 H D & s THZ» = &
PTES, HHIKEENICAI TE < Z EBHEX NS,

M17: \ToREBHBLONZDEBE=FY 7

a. [FoWEWOE=41 7%k, Fd TERWT > WEIMOIEE N HENT
B2 I D L) 72T > WEMBESR FEEZ VWD 2 &,

b. NZDE=HZ U T ITWVHERES TRBTEROANAZOIEHNBEIND L
Gl = DBERE T H T &

F. ERLHEE

M 18: BEAFIOFER L HE
WEE 721X BRIPE 2 F 72\ E AT DRk & Masta 2 BB CHE LG5 2
&

20




6 fEE

BH : EBIZENE, BRI L N6 FE 2 &, MBDBEDREILR R
THRTEZ L, BTDLEEZIFEER ETHH L T~VXFHEZER TS 2 &,

A. ~VAR - 7 OBAT

H1l: 7=</U+ ~VREHHE

a. 7=/« ~LAGHHE (AHP) Z{ERk UEHRIICERERT S AR L CHEHT 5 2
Eo

b, AHP IZEENDHREINFITROEY
1. U U F o OFEMIER,

REDTRIE R L OMERE O Z Ot ORI 1283 5 15 .

HerE, TIKZ B DT DOJRIA,

HERIEORAE DR,

NRAF X2 T 4 —DOHIE,

HRB L OHEEORY v—,

H2: BRlORE~DEY %
BOHBNTWVDIRNZEDBEE DT O TMAEMOEERD =D DO NWERIET 0 7/
TAEBRHAL, THICHEY 2 L,

H 3: BHROFHRIL
a. T LRFBOFNDBENOBEERE OWI /2R E @S 2B F 7=
IR WFIEICH > TiEZe 570,
1. BT IR L IFEROBI A5 OEUMERH > TH URK A2 R~E3 5 &
WRASESES
2. PEERIZFERCIR ORHEAR S 5 WITECEFIC K E b7 b TIF EEE DR
HTHY, EMARENIC L TN > BEHELIV HFE L K& A
MMETH B,
b. HEOEDER I OMOBREICEENLETH S,
c. TOXIREENFERAEIND LIEHAOITEI 24 ET D Z L,

H4: BORET —F

a. HRHDHWIIEED X EZ R TIIEARORET — % Tl E=%1) > 7
T 5,

b. BEDRAE/XT A — & 53 AHP TRED I A FPHINT 72 D & ATEN G & Rk LA
aelETHZ &,

c. WDEIBREFMITFITIEEERL S 2 &,
1. =" XA
2. F LWL
3. BHX=DRE
4. BB LIOEEELE. BLOY

ISR

21




5. FEE Y

Hb5: WMRBLOERE LBONE

RO LOIME E 7213 E 78 ERIEZ B o TV D E 73R PEIE D Kix L
TV A IEEIE,

a. oBEL.

b. BHRNIHET HZ L, b LT

c. MERDE 22— A A NZHIKT 5,

H 6: BOEEDOAFEMEILE

FRIFZG DLV, e LEa fi e DA 0 =N Y ZADFELEY X2 585, FEICE
B E TLEDISBDENGITOE S BED 370 1) DI & < [HIIC 57 RIF L 5
Do

Wk (7B —2 ) DLEPEITHGE R TR X 4T THTTOHFERTR T b 2
A &5,

EPEFANT D =N Y XA DI HIHT L& DB IE 5755 75 & 20 [11H D
BEEHIIE I 2T B E DD B,

Ez—XAg2 e T7—L5 « T=/b T TITHEDICETFERE L THFRIRICL S
F YU I FRERD D ZDFNETDNEA DI PV 3 2 T pg /D[] L2 =
T = 7T D] LD A[GEMER S S T & Eidak L TS, HFAC 132 DEEE TORED
WFFEFE R 2 B8 | CRB R TFILEDHR LIET L 200 = & F 95,

a. Wi (T E—7) 3L TWS, fEE2 25,
b. =Y ZXLOFELLT WVEETII TR & L CHE 10 B 7213 LLaT
(R A W95 = E N TE D,
1. Al ZZ ITARR AN — 2 =D EIN a2 L COARBMEN T
x5,
2. WEBSOKGEE, HimoEE, WEWEZIHET LI Z < AEZL LYV RS HE
HIFRS 572D EEEDO D RrETE 5,
3. THAIIRZRICHE DRI OB BT DO ZBrEET IR 5" (B
BAE) 52 LN TE S,
c. DEXEI IV vTTDH, BWiEbrE, EEBLOENLUNOARIEIEIZET S
NTW5b,

H7: A=Y XAERD IV 00EEFHEOEIE
H=NY ZLH LD DT OITREF ST N TR @R (e RBIc T Y v —
DIEFHESLT L H T LU REE) BER LN L,

H 8: BWREIREBOBDORE

BOBREOHIIZEET LLARAWEE, 20T 7Ly o7, M. HAVE,
EATUT, =N RN, PEXREODHIHELERRERETH L,

22




H9: BEFHABEZHINIZ o —r SR8 L FROFEHIIZEC LA TWY

2o

H 10: #BEEZIRIE L ToisEH#BP DIk

WrEHIZ &L 2 MEFR O SRR XA U o T b,

B. BARER

H 11: 2R

a. FESI. BESINTIIEZZ AR A v 70— B FI-ITEERMIC X 55

RELITERZ LIEBEOBRATE 22— A A VR B TOZEIEIC X DRI HE

TEHRENLETH D,

b, FEREIZEERIN D L TH & DRI VERE TR A e LA ZBET 572912

DI DNMEINDOIE %2 RO DHVE N B 5,

c. FWBMZD T EDRAHEREL DA THE LA TWVDEEITECINICE RIS

THNEThD,

d. WOBBZZILDOFTENED LTS,

1. FTRIETED2ERAY U H o TRM ST EEZ IS E OYIWT,

2. SHERLE ; DEOBOUNKEIITRBARFICER T2 &, gL LEMH
ZYWrT 52 LI FRME AR 5, WIKHO~FOoES T
REHEEOST LD R OERATIZAEE Tt 2 — A TRV Z
NHIEHAL TR 6720,

3. TRbLIRFBFIITIELIRBL T NI AHERTEXHEEICES L Cly)
RN B DDA,

H 12: EEOLS
a. RILDOFNERITEDPFERIZIEA TV DN EEEICRET S Z &,
b, ERIFHFHEZEL T, &2 WITMNCHIBEOIERIZE SN HIETOUGT 5

Z &,

c. JEGANTOIT,

L. SERITAGR EN Mgk ZB LT, &2 WM BIRIROIERIC SN =T
ETU 52k,

2. ETORRMEPI STV DX DA T Z LT DNERDH 5,

d. B TSRSy

L SRR Ty s D56, o HTiEDOREE R L TR <,

23




BT : ik

BH9 : B DB LI TR FELR X P LR E TR HEEIZEZ 2L D
ICRFF L EBET B> L, MEBDEIEE L DR IR IZ R/ RIZ RO B

B, BIERICHEDSERITRKD 670 TVSIEEZBITTE 372D DF5707NF 77
TEDEEHL TR THZHZ0,

T 1: ¥

1. ApEE - EPLE IR O BN A BEORIKEIE (DAP) 2B+ 2 2 &, ik
THEICAES « BHEHEE B4 SN BEE LHET—LD ) — &4 —
P RERNEEZ L E2— LER L2 TR beu,

2. VAIKEHE DAP IIZROFW A GTeZ & B oORE. EHHE, ko Fi
(HE b L —DFERIABL D BIEA T A LSE T £ TORMIT 10 KN TH D Z
&) B L OVEIK DRk,

3. TAUO DFLERIT HFAC DEEE B IZfRMAIREIC L TR 2 &,

HEF—LIv=r7 27 LD A — REZEHFL TUIR B0,

5 WMERITH ST — AR BA OB EHIEST HETIIKDOT 7 EANRLETH D,

=

P—F 4774 K+ ba—AACertified Humane® 7’1 7 7 LD BEJIZH AN
DUEIKETORY —%2EIRTHZLITH D, 5ORFETIE, < OEEEITE
PN AR D & Z A~ L T TR TOBALESE~T O TIHARW=d Z o
CEEFMTLHAMMETRWN T LidFkx 138 L T\ b, ARTHA~TELNHED
HD, BALHENREESINRVBY, =T 4774 K ba—AAf Y
Certified Humane D11 2% F THEANIIIGE TE 220,

24



BEER

Appleby, M.C, J.A. Mench, and B.O. Hughes 2004. Poultry Behaviour and Welfare. CABI,
Wallingford, UK.

Berg C. 2001. “Health and welfare in organic poultry production.” Acta Veterinaria Scandinavica
Supplement 95: 37-45.

Animal Care Series: Egg-type Layer Flock Care Practices. 1998. California Poultry Workgroup,
University of California Cooperative Extension, Davis CA. Available online at
http://www.vetmed.ucdavis.edu/vetext/INF-PO_EggCarePrax.pdf.

Code of Recommendations for the Welfare of Livestock: Laying Hens. 2002. Department for
Environment, Food and Rural Affairs, London, UK. Available online at
http://www.defra.gov.uk/animalh/welfare/farmed/layers/layerscode.pdf.

European Commission. 1999. “Council Directive 1999/74/EC of 19 July 1999 laying down
minimum standards for the protection of laying hens.” Official Journal L 203, 03/08/1999 P.
0053 — 0057. Available online at http://europa.eu.int/eur-
lex/pri/en/oj/dat/1999/1_203/1 20319990803en00530057.pdf

Euthanasia of Poultry: Considerations for Producers, Transporters, and Veterinarians. 1998.
Center for Animal Welfare, University of California, Davis, CA. Available online at
http://animalwelfare.ucdavis.edu.

Report on the Welfare of Laying Hens. 1997. Farm Animal Welfare Council, London, UK.
Available online at http://www.fawc.co.uk/reports/layinghens/lhgretoc.htm.

Gregory, N.G., L.J. Wilkins, D.M. Alvey, and S.A. Tucker. 1993. “Effect of catching method and
lighting intensity on the prevalence of broken bones and on the ease of handling of end of lay
hens.” Veterinary Record 132: 127-129.

Gregory, N.G., L.J. Wilkins, S.D. Eleperuma, A.J. Ballantyne, and N.D. Overfield. 1990. “Broken
bones in domestic fowls: effects of husbandry system and stunning method in end-of-lay hens.”
British Poultry Science 31: 59-69.

Groot Koerkamp, P.W., and R. Bleijenberg. 1998. “Effect of type of aviary, manure and litter
handling on the emission kinetics of ammonia from layer houses.” British Poultry Science 39:
379-392.

Guide for the Care and Use of Agricultural Animals in Research and Teaching. 2010. 3rd Edition.
Federation of Animal Science Societies, Champaign, IL.

Gunnarsson, S., L.J. Keeling, and J. Svedberg. 1999. “Effect of rearing factors on the prevalence of
floor eggs, cloacal cannibalism and feather pecking in commercial flocks of loose housed
laying hens. ” British Poultry Science 40: 12-18.

Huber-Eicher, B., and L. Audige. 1999. “Analysis of risk factors for the occurrence of feather
pecking in laying hen growers.” British Poultry Science 40: 599-604.

Hughes, B.O., and M.J. Gentle. 1995. “Beak trimming of poultry: its implications for welfare.”
World's Poultry Science Journal 51: 51-61.

25


http://www.vetmed.ucdavis.edu/vetext/INF-PO_EggCarePrax.pdf
http://www.defra.gov.uk/animalh/welfare/farmed/layers/layerscode.pdf
http://europa.eu.int/eur-lex/pri/en/oj/dat/1999/l_203/l_20319990803en00530057.pdf
http://europa.eu.int/eur-lex/pri/en/oj/dat/1999/l_203/l_20319990803en00530057.pdf
http://animalwelfare.ucdavis.edu/
http://www.fawc.co.uk/reports/layinghens/lhgretoc.htm

Kuenzel, W.J. 2007. Neurobiological basis of sensory perception: welfare implications of beak
trimming. Poultry Science 86:1273-1282.

Kristensen, H.H., L.R. Burgess, T.G. Demmers, and C.M. Wathes. 2000. “The preferences of
laying hens for different concentrations of atmospheric ammonia.” Applied Animal Behaviour
Science 68: 307-318.

Mench, J.A., A. van Tienhoven, J.A. Marsh, C.C. McCormick, D.L. Cunningham, and R.C. Baker.
1986. “Effects of cage and floor pen management on behavior, production, and physiological
stress responses of laying hens.” Poultry Science 65: 1058-1069.

Muir, W.M., and J.V. Craig. 1998. “Improving animal well-being through genetic selection.”
Poultry Science 77: 1781-1788.

National Research Council. 1994. “Nutrient requirements of chickens.” In Nutrient Requirements of
Poultry, 9th Revised Edition. National Academic Press, Washington, DC.

Newberry, R.C. 2004 “Cannibalism” in “Welfare of the Laying Hen” Chapter 22. Ed. G.C. Perry.
CAB International.

Newberry, R.C., A.B. Webster, N.J. Lewis, and C. Van Arnam. 1999. “Management of spent hens.”
Journal of Applied Animal Welfare Science 2: 13-29.

Newberry, R.C., I. Estevez and L.J. Keeling. 2001. “Group size and perching behaviour in young
domestic fowl.” Applied Animal Behaviour Science 73: 117-129.

Potzsch, C.J., K. Lewis, C.J. Nicol, and L.E. Green. 2001. “A cross-sectional study of the
prevalence of vent pecking in laying hens in alternative systems and its associations with
feather pecking, management and disease.” Applied Animal Behaviour Science 74: 259-272.

Raj, M. 1998. “Welfare during stunning and slaughter of poultry.” Poultry Science 77: 1815-1819.

RSPCA Welfare Standards for Laying Hens and Pullets. 2011. Royal Society for the Prevention of
Cruelty to Animals. Southwater, West Sussex, UK.

Von Essen, S., and K. Donham. 1999. “Illness and injury in animal confinement workers.”
Occupational Medicine 14: 337-350.

Wang, G., C. Ekstrand, and J. Svedberg. 1998. “Wet litter and perches as risk factors for the
development of foot pad dermatitis in floor-housed hens.” British Poultry Science 39: 191-197.

Webster, A.B., D.L. Fletcher, and S.I. Savage. 1996. “Humane on-farm killing of spent hens.”
Journal of Applied Poultry Research 5: 191-200.

Wechsler, B., and B. Huber-Eicher. 1998. “The effect of foraging material and perch height on
feather pecking and feather damage in laying hens.” Applied Animal Behaviour Science 58:
131-141.

Wilkins, L.J., J.L. McKinstry, N.C. Avery, T.G. Knowles, S.N. Brown, J. Tarlton, and C.J. Nicol.

2011. Influence of housing system and design on bone strength and keel bone fractures in
laying hens. The Veterinary Record 169: 414-420. doi: 10.1136/vr.d4831.

26



fijR 1

N
r%Humane Farm Animal Care
K

Scientific Outreach Newsletter #1

Managing cannibalism in laying hen flocks

We have received questions from some egg producers on our program about the issue of
cannibalism. After consultation with the laying hen specialists on our Scientific Committee,
most especially Dr. Ruth Newberry, we are happy to provide you with the following
information in an effort to help you manage cannibalism in your flocks. Most of these
recommendations are incorporated within existing HFAC Animal Care Standards for Laying
Hens. However, further background information is given here.

Cannibalism

Cannibalism is the act of consuming tissues of other members of the same species and is a
common problem in poultry. In laying hens, cannibalism may be directed towards different
tissues, from eggs to feathers. The most serious concern for welfare comes from the
cannibalistic pecking and tearing of skin, and internal organs of birds. Severe pecking of the
tail feathers results in blood, which stimulates further pecking. Accidental injuries which
cause bleeding can also stimulate cannibalistic behavior. Cloacal cannibalism (vent
pecking) is the most severe and fatal form, where pecks at the cloaca can proceed to the
removal and consumption of intestines. This form of the behavior generally occurs after the
onset of lay.

In commercial practice, pecking and cannibalism is primarily controlled by beak tfrimming,
and often also reduced lighting programs within the houses. Unfortunately, there are
adverse welfare consequences associated with both of these practices:

Beak Trimming
In an effort to reduce or eliminate cannibalism, some producers have their birds beak re-

frimmed at 5 -7 weeks old because early beak frimming (less than 10 days of age) can result
in some re-growth of the beaks.

Beak trimming causes additional pain when performed after 10 days of age.

For this reason, HFAC animal care standards do not permit this practice to be carried out on
birds older than 10 days.

Although beak trimming reduces the opportunity for birds to cause injuries to flock-mates, it
does not eliminate the motivation to peck at other birds.

Lighting
Birds need good visibility to be able to feather-peck, and cannibalism increases with light
intensity.

Using reduced light to control cannibalism, by rearing chicks in permanently dim or
monochromatic lighting, or fitting hens with colored contact lenses or goggles, is
questionable because vision impairment has been associated with eye disorders, elevated
mortality and reduced productivity.
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Also, when birds are kept in dim light, it is necessary to raise the light intensity for daily bird
and equipment inspection, and this routine may trigger cannibalism.

Cannibalism is notoriously unpredictable and has been reported in all types of housing
systems, including barns, aviaries and free-range systems. However, research has identified
several risk-factors affecting both the motivation and the opportunity of birds to perform
cannibalism.

Current research is working towards identifying genetic strains of birds less prone to exhibit
cannibalistic behavior; however, the practical outcome of these studies is not likely to be
seen on farms for some time. Control of behavior is likely fo be most effective, in combination
with housing design features and husbandry techniques.

The following are some suggestions based on scientific research on how to reduce or
eliminate cannibalism in your flocks. Please note that a number of these factors are designed
to be preventative and should be integrated into husbandry practices, wherever possible:

1. Delay the onset of first lay until hens are at least 20 weeks old.

e Inflocks exhibiting cannibalism, the increase in mortality due to cannibalism typically
starts around the tfime of sexual maturation. Delaying the start of lay unfil after 20
weeks of age can reduce the risk of cannibalism.

2. Provide attractive foraging materials.

e Birds deprived of litter for the first 4 weeks affer hatching may show increased
cannibalism as adulfs.

e Rearing pullets without litter, or on poor foraging litter types such as wood shavings,
increases the risk of feather pecking and cannibalism.

e Pecking at flock-mates may represent misdirected ground pecking behavior that
occurs in the absence of adequate ground pecking substrate.

o Keep litter dry. The use of hanging bell drinkers over litter, which can result in wet litter
conditions making the litter less attractive as a foraging material, has been
correlated with increased cannibalism.

e Less cannibalism occurs when chicks are given long-cut straw bundled in sheaths
rather than short-cropped straw, and polystyrene blocks rather than polystyrene
beads.

. Meet nutritional requirements

e Cannibalism has been correlated with nutritional deficiencies, including minerals,
protein, and energy, especially with regard to a low-sodium diet. As rations change
with each stage of production, ensure that nutritional content is maintained at an
adequate level. Any factor that reduces feed intake (e.g., hot weather, reduced
water intake, novelty due to a change in diet or environment, feed contamination,
introduction of new birds, presence of predators or other fear-inducing stimuli, iliness)
can increase the risk of nutritional deficiencies.

4. Provide feed in small-particle form

e Considerably less cannibalism occurs when hens are fed an unpelleted (mash) diet
rather than a pelleted diet, or crumbles rather than large pellets (possibly because it
takes hens longer fo consume an equivalent amount of feed in small-particle form).
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Lower mortality due to cannibalism has been observed in hens fed a diet high in
insoluble fiber than in those fed a commercial diet (possibly because the birds spend
longer feeding fo meet their energy needs.)

Phase feeding involves changes from nutrient-dense diets to more dilute diets as
hens age. If the dilute diets are less preferred, this could explain why frequent diet
changes are correlated with increased cloacal cannibalism in commercial flocks.

Minimize opportunities for birds to learn cannibalistic behavior

Housing should be designed in such a way that prevents accidental bleeding injuries,
and any injured or dead birds should be immediately removed from the flock.

Allow sufficient access to all resources for all birds

Victims tend to have lower body weights than other birds in the flock. There has been
a reported correlation between inadequate feeder space and cannibdalism which
may result from lack of uniformity of growth among the flock.

Cannibals are attracted to victims that appear less fit than other hens as a result of
lower body weight, disease, bleeding injury, frapping, or damaged plumage.

Risk of cannibalism is lower in flocks with high body weight uniformity, body condition,
health, and plumage quality.

Provide perches that are high enough to provide refuge from birds on the floor

Provision of perches reduces the risk of cannibalism, both during rearing and in
adulthood. Access to perches by 4 weeks of age results in a reduced risk of cloacal
cannibalism in adult hens.

Perches provide hens with an opportunity to avoid or escape cannibalistic attacks.

Effectiveness of perches as refuges is increased if hens are reared with perches from
an early age.

Training of birds o ensure perch use is also recommended.

To be effective, perches should be 16 inches or above from the floor to prevent birds
on the floor from reaching up and pecking the perching birds. However, perches
should not be so high that hens are injured when landing after jumping off perches.

Provide nests to minimize visibility of the cloaca during egg laying

Provide nests that are enclosed and relatively dark rather than open or provided with
supplementary lighting.

If the cloacais exposed and visible during oviposition, it can be an attractive stimulus
for birds to peck at.

The information in this document is excerpted from Chapter 22 “Cannibalism” by R.C.

Newberry in “Welfare of the Laying Hen” (Ed. G.C. Perry), published by CAB International

2004. The full PDF version of this chapter, including all scientific references of studies
mentioned is available to producers on request.
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