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Welfare and Management of Farmed Animals

Consumers today are increasingly interested to know more about the welfare of farmed animals. This has come
about from the public concern and alarm following the recent string of serious animal disease outbreaks. These
included foot and mouth disease, BSE, and bird flu. Likewise, distrust about food production and distribution has
also been a factor - for example - the faking of product-origin labels. Proper attention to farmed-animal welfare
can raise the status of animal husbandry which, in turn, can lead to winning back consumer trust. In this
workshop we are asking industry producers and researchers to explain about livestock husbandry and welfare,
and also about the quality evaluation of livestock and products. Experts from the distribution side of the industry
will introduce possible sales strategies for such livestock and products. The workshop then aims to discuss the

future of livestock husbandry and welfare.
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4. KeBEE 309
B Workshop lll "Welfare and Management of Farmed Animals"

Dates : Saturday 12th December 13 : 00 ~ 16 : 00
Venue : Meeting Room 502
Organizer : The Japanese Coalition for Animal Welfare
Joint Organizer : Laboratory of Animal Welfare (sponsored by Ishii Corp.),
Graduate School of Agricultural Science, Tohoku University
Chairperson : Prof. Shusuke SATO (Graduate School of Agricultural Science, Tohoku University)
MC : Associate Prof. Shigeru NINOMIYA
(Laboratory of Animal Welfare (sponsored by Ishii Corp.),
Graduate School of Agricultural Science, Tohoku University)
Speakers :
1.The Importance of Greater Consideration for Farmed Animals’ 30 min.
Prof. Shusuke SATO, (Graduate School of Agricultural Science, Tohoku University)
2.Rearing Systems and the Scientific Evaluation of Animal Welfare Husbandry 1 hour 20 min.
(1) Improved Broiler Production‘The Possibility and Future of Animal Welfare for Chicken in Japan’
Dr. Ai OHARA
(Assistant, Laboratory of Animal Welfare (sponsored by Ishii Corp.),
Graduate School of Agricultural Science, Tohoku University)
(2) Improved Pig-Keeping'More Comfort-Oriented Hog Raising with Consideration of the Pig’s Needs’
Mr. Katsuhiko TOYOSHITA (Representative, Porkland Group)
Dr. Daisuke KOHARI (Lecturer at the Field Science Center, College of Agriculture, Ibaraki University)
(3) Improved Beef Rearing ‘Fattening system with consideration for the physical and psychological health of cattle’
Mr. Takashi CHIBA (Field Science Center, Graduate School of Agriculture Science, Tohoku University)
Associate Prof. Shigeru NINOMIYA
(Laboratory of Animal Welfare (sponsored by Ishii Corp.),
Graduate School of Agricultural Science, Tohoku University)
3. Marketability of Animal Welfare Husbandry 20 min.
The Co-Op’s Perspective ‘Pal System’s Efforts in Support of Animal Welfare’
Mr. Yuzo KUWAJIMA (Products General Manager (Director), Pal Meat Co. Ltd.)
4. General Discussion 30 min.
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{EiERA  Shusuke SATO
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Professor, Graduate School of Agricultural Science, Tohoku University
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Today, we extend our considerations to our

domestic animals (livestock).
Each day, we consume 15.6g of beef, 31.6g of pork,

29.4g of chicken, 47.0g of chicken egg, 95.5g of milk
and 158.7g of daily products. But when they appear on
our dining table, even if they stimulate our senses by
being delicious or tasting bad, we hardly ever extend
our thoughts to the domestic animals that provide us
with such food. Today, I would like you to take a look at
the lives and emotions of domestic animals and extend
them your consideration by thinking about how we

should better associate with animals.

Domestic animals (cattle, livestock) are kept in order to
produce food for humans. As a consequence, how we
relate to, or associate with, them is often determined
and left up to the cattle faming industry. To create
change for the better one way forward is to enforce

compliance with the Animal Protection and Control Law.
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However if this also leads to economic restrictions then
there will be no subsequent social development. As our
sense of ethics increases, we need to exceed the
compliance with the law and the CSR (Corporate Social
Responsibility) and establish the ‘domestic animal

welfare farming’ as an industry.

As the first speaker, I would like to introduce the
emotional and social lives of domestic animals, and
provide some basic information from which we can
think about how to associate ourselves with domestic
animals. After that, a researcher who has been
evaluating domestic animal welfare will explain about
the domestic animal welfare farming. Furthermore, a
retailer will talk about the current situation and future
possibilities from the retailing side. Finally, there will be
a discussion time for you to all talk about domestic
animal welfare, its ethics and the future of an industry

ensuring better co existence.
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The Importance of Greater Consideration for Farmed Animals
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Shusuke SATO  Professor, Graduate School of Agricultural Science, Tohoku University
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1. The Emotions of Farmed Animals

This is a question about scientists capturing the
emotions or feelings (joy, pain, suffering, sadness) of
animals. To do this they apply, as an index, our own
senses (of feelings or emotions) for moments of
behavioral or physiological change. The behavioral
barometer (index) includes disturbed behaviors such as
avoidance, escape, conflict and frustration, and these
analogize negative emotions. Positive emotions are
brought by quickly approaching movements and by
sleep inducement. As for the physiological barometer

(index), activation of sympathetic nervous system
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(increase in heart rate, increases in noradrenaline, etc.)
and the activation of pituitary - adrenal cortex (increase
of corticosteroid hormone) analogizes negative
emotions. The comfort hormone called oxytocin
analogizes positive emotions. It seems there are several
factors in cattle management that cause negative
emotions such as surgical procedures that include
dehorning, castration and docking (cutting off tails),
isolation, change of groups and transportation. On the
other hand, grazing from fresh growing grass is
observed to produce positive emotions compared to

trough feeding on cut grass. The affectivity of normal
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behavior expression is suggested.

2. Complicated Society of Industrial Animals

Cattle remember the faces of their mates and people
easily and it seems that they can remember these faces
for more than one year. They live closely with their
mates in the grazing land and, as a form of social
interaction, lick each other. They need 3~4 months of
living together and close kinship to have such a close
relationship. From studies of feral cattle on Tokara
Island, it is known that a group consists of 4 adult cows,
their calves and 0~4 adult bulls in average. Cows behave
solely and they are peaceful to one another when they
meet. They do share time together forming a loose
society which does not need any hierarchy. Pigs are as
intelligent as pet animals. Basically, 4~6 female pigs and
their off springs form a group and when the sows are in
breeding season, a male will join the group until after
mating. Their home range is about 20~30 ha, and they
have special places allocated to sleeping, mud playing,
eating and rubbing. Those places are connected with

animal trails.

Unlike cows, pigs form very strong blood related groups.
Chickens form harems and need 0.24 ~ 2 ha to live. A
harem group consists of one leader cockerel, a few
cocks, 4~6 hens and their chicks, which all share the
same nest every day. Different to cattle, chickens form
very close groups and therefore they have a social

hierarchy in order to keep the social order.

3. Consideration is a Common Human Ethic

Domestic animals have emotions similar to our own and
an ability to lead complex social lives. When we can
realize this fact, with a spirit freed from all cultural
bindings, we arrive at the concept that we have to have
greater consideration for those domestic animals. Our
ethics of consideration for animals has its root in the
animal protection culture of our one to one relationship
with draft animals. Exceeding this emotion of love, and
by extending it to domestic animals, we now also need
to create a domestic animal welfare culture which will

lead to better domestic animal welfare development.
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Rearing Systems and the Scientific Evaluation

of Animal Welfare Husbandry Improved Broiler Production
NE B HILKFAFEREZWER REEUE (11) HHEE BT
Ai OHARA  Assistant, Laboratory of Animal Welfare (sponsored by Ishii Corp.),

Graduate School of Agricultural Science, Tohoku University
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The Possibility and Future of Animal
Welfare for Chicken in Japan.

What is a Pure Japanese Chicken'?

About 70 % of chicken we eat normally are reared in
Japan, but more than 99% of their breeding parents and
grandparents (pure breeding chicken) are always
imported from abroad. For “Pure Japanese Chickens’,
reared and selectively bred from pure breeding chicken
in Japan, so it is of great feature to be able to check the
management record by a tracking system. If an Avian flu
pandemic occurs, we cannot supply chicken meat stably,
because we depend on imports chicken resource from
abroad, In order to take measures against such a

situation, ‘pure Japanese chicken’ has been produced.

Current Situation of Meat Chicken and Characteristics of
‘Pure Japanese Chicken’
For productivity and animal welfare, it is the most

important to reduction of mortality. Bird mortality is

DD EIR T L 2EZ TTHTF TN T,

affected by ‘daily gain’ and ‘the density of bird numbers’.
It has been argued that this is possibly due to bone
development not catching up with the rapid growth of
muscles due to a restricted amount of exercise. Japanese
chickens grow up slowly over 60 days with only 55
chickens per 3.3 m2 of area, a regimen expected to be
good for both productivity and welfare. Currently, we
are researching the effects of animal welfare

improvements on productivity.

To produce genuinely safe and secure chicken meat it is
essential that producers pursue further research and
education with accurate knowledge, for retailers to
provide products with accurate information and pricing,
and for consumers to have an accurate understanding of
pricing. I will be glad if everyone, as members of society,
thinks more about what is needed to ensure a safe and

secure food supply.
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Improved Pig-Keeping
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Katsuhiko TOYOSHITA  Representative, Porkland Group
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Daisuke KOHARI Lecturer at the Field Science Center, College of Agriculture, Ibaraki University
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More Comfort-Oriented Hog Raising with
Consideration of the Pig’s Needs.

Generally speaking, from the perspective of disease
prevention and productivity per-area, pigs are kept in an
enclosed and standardized environment. Within this
environment, pigs are extremely dependent on their
farm manager for each of the various aspects of their
existence. Their natural freedom is severely restricted.
Therefore in recent years, problems such as production-
line stress and abnormal behavior have become
apparent and there are more and more indications that
several improvements in the current hog-raising system
need to be made. From the animal welfare side,
regulations governing animal raising systems have been

tightened internationally so it can be said that pork

production is entering an era of major change.

In this current environment, from the point of view of
food safety and livestock product quality guarantees,
people’s interest in animal welfare is showing an
increase both within Japan and internationally. The
animal welfare influenced movement that was concerned
with the cattle livestock industry has made its mark not
only among researchers but also within the hog-raising
industry. As a result, at this lecture, Porkland Group - an
innovative hog-raising farm that has been actively
applying animal welfare ideas - will be introduced as a
practical case study. Later on, research data from the
farm will be used to explain about the needs and

comforts that pigs require.
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Improved Beef Rearing
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Takashi CHIBA  Field Science Center, Graduate School of Agriculture Science, Tohoku University
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Shigeru NINOMIYA  Associate Professor, Laboratory of Animal Welfare (sponsored by Ishii Corp.),

Graduate School of Agricultural Science, Tonoku University
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Fattening system with consideration for the
physical and psychological health of cattle.

At Tohoku University, Field Science Center, Graduate
School of Agricultural Science, (from here onwards ‘Field
Center’), we keep a total of 200 Japanese Black Cattle
and Japanese Shorthorn cattle. The Field Center
manages the work of breeding, raising and also fattening
the livestock. Especially, the Japanese Shorthorn cattle
breed is well-suited for grazing together with an ample
supply of coarse feed. Therefore at the Field Center, the
cattle are kept in the higher mountains during summer
and at lower levels (where people usually live) in winter.
To be more specific, at the Field Center, from May till
October, they graze in the vast mountainside fields
stretching 600 ha 600m above sea levels. In winter,

they are brought down to the cattle shed and fed on the

dent corn produced at the Field Center and with a
mixture of whole crop silage rice and bran. As for the
rearing and management, the Field Center has developed
a ‘Standards of Conduct: Breeding Management of
Fattening Japanese Shorthorn Cattle from Birth to
Delivery’ under which our procedures are implemented.
Furthermore, enrichment is provided to the summer
grazing and winter cattle shed, and rearing management
methods are being practiced with consideration to
animal welfare. For this lecture, the production of
Fattening Japanese Shorthorn Cattle, the rearing system
for fattening, and the standard of conduct for rearing
management will be introduced. At the same time, the
relationship between rearing methods and cattle welfare

will be scientifically explained.
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The Importance of Greater Consideration for Industrial Animals
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Yuzo KUWAJIMA  Products General Manager (Director), Pal Meat Co. Ltd.
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Pal System’s Efforts in Support of Animal
Welfare.
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Pal System is a cooperative association (Coop) with

approximately 1 Million members and covers the Tokyo

area and eight surrounding prefectures. The livestock
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products handled by the Association, with only a few
exceptions, are mainly raw ingredients produced by the
contracted producers themselves. The company I work
for, Pal Meat Co. Ltd. is a subsidiary set up with a 100%
investment from Pay System. In other words, we are the

Coop’s own meat shop!

Our mission is, of course, to supply safe and reliable
meat products to Coop members. Furthermore we aim
for better mutual understanding between our producers
and consumers to solve problems together by actively
conducting inspections, by encouraging exchanges, and
by research. Within such activities, the term ‘animal

welfare’ has been used consciously since 2005.

Coop members want to know and understand more
about cattle conditions. In fact, there was a great deal of
hesitation in-house when we first took up the issue
because, at that time, we did not employ the term

‘animal welfare’. But within our ‘products direct from
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the producer’ business, Pay System has been pursuing
methods for keeping animals with reduced stress. In
fact, the 5 basic principles guiding animal welfare over
@ hunger and thirst @ discomfort @ pain and injury @
fear and suffering ~ ® realization of normal behavior,
were in the consciousness of our producers and
members even before the term ‘animal welfare’ was
introduced. Looking back, this way of thinking behind

animal welfare has always been part of our approach.

Through all our efforts, Pal System has been making real
progress to cut down the quantities of chemicals and
drugs used in cattle breeding and rearing through stress
reduction - something which the Coop members had
very much demanded. As a business, as well by
improving production results, Pal System wants to
contribute to the sustainable development of cattle

farming (animal husbandry) in this country.
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Rearing Systems and the Scientific Evaluation

of Animal Welfare Husbandry Improved Broiler Production
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Ai OHARA  Assistant, Laboratory of Animal Welfare (sponsored by Ishii Corp.),

Graduate School of Agricultural Science, Tohoku University
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Improved Beef Rearing

FEE BIAFAFRRFAEHMBESERY «— )V FEEWEL V42— KE
Takashi CHIBA  Field Science Center, Graduate School of Agriculture Science, Tonoku University

HRBNHIDE S TEVE T, A,
RICKRET 4 —IV FEBERR LV 2 —
T, RIEBUBEERMRRELTHEYE
TFE ETY. LALIBRAVLT
L&Y,

SE. RKDIFSICEVWTHZEED
5&2LEBVETIFEL, RILKE

RIERF7 +—ILF B -2—CHI
BFEARIETES onEaER

|
T
ZS5AR 1 T
TA4—=IVREVZ2—cH T2 BREABEELOFESE
BELTEERWNLEY,

RIKRFET 4 —ILFEVZ—DBELLTTTITNE
B, RIULKRET 1 —IL eV 2 —EEHEIET L VAL
FJERITK 100 FOIMHBELTHEVET, TNT. 71—
IV RE>Y 2 —DE#EE 2215\ 2=V ET, £
DS BB OEREIFH 600 N7 2 — VA EH YV E T,
FEREICRALTIE. AREHNRENMECTI005E,. H
AEEATEN 100 B8, ALABE LTRIVA R A 218 50 85,

30I7—793v7m FESEEII ORIAL & R E

ZDIEHIESOELAELTHVEY, ABREICEALT
T, BEHLSBEM. BBO—EREXT>TCHVET,
[RS4F 2]

A7k
7zl 7: PERELERRTSS2E

- ERSTHRAREHTRHRES SCE

- HREEEEMET 32
TP TR P ERES BOE

[R5k 3]

5B, BREABESFZfH&E T 5IcE>TnIY
T ME EDS. DI T T ICRELIEAETCHS
TE. IEBESABEARERICETT S, B, B
AR TOLRE4IFEGAR. CNERMEERDE DT,
KEBRNZE2ND8E). HLMfaAN s LRSIV EE
FBEAEEZTIHEVWHERSATTIFES, - FEb 5,
TNH2BREDIRE LTV ET, SElE. HEAR%E 8
2l BEERlZ 28 CaRELTEYET,

R, FREEEZBEETEH &,

RIS, TVVYFAV N ERBET DT E, SE. TV
JyFAYRELT, BABICEESRICTSVEREBEL
TERTHZRELTEVET, [(R51F3)

BFEAREHEFFORRERONR

1 FEH(ElT)ICFaMRE.
X TOARR R
2 RERRONBEROCIERTFEE

3 RSAAOBSEATA.
AR aBEERNCHE

@ HEHSHES TONEERIC
M3 SITRMREEICE > CENER




T, SEHIBAMRR  RRETOBEHR

71—V R 2—TOERNEBRBIEEFDOHEERE
DOEHE LT, OF. TNIRERFEENTHIET
ITEE. HTY., WFICKZBRRE, B TOER
D, QBIHDOF B E SO TBEFDEE, GBS
o5 ziZ. AXBEREEDIAEE, QRELS
HEE COMBERICET 2THREICA > AEERE
ERELTVET, TOVoTENFHEEOTHY
£9, IhoZz, INHSBEEZFOTHBALTWEE
ED

O&ELT MEFICLZBARBEENDTET, TDE
BIDEELS, BAREZ LTS, WA KSR
BEATTITES. ERIDBEET. sIDIE S HMFICHE
XY, BADEFTT, TNT. 74—l FEV2—
Tk, HWFEOFBEORICS0 BRIFEHRBLELT. &
WERBEREHRLTBYET,

ARIDEETYIFEE. It BADRE L
T\ AIFEICRFICE > TRlR Uz 4DV B L DR
TERICDHLT, 10 BET. TOLITRETEL
LTETONE T, [R50K4] [R54F 5]

2, BRBOVIRERNE FTED
ERFEE !!!!iﬁ!

)

-2 -mbNnAEL
[SAXS10A]

]
3%m
BN R

BEOEARNT D
(£ R R )

[R5AF 6]

EELT. @E LT BtOFBESOHBEE
ELELT. Z4—ILFEY2—Tl&k 33— VHRIC
KBBBEEEETO>CHBYET, @8, 1V—XAVEf:
2 —XVDBEHEBTIEHVEITH. 71—ILF

U2 —TlR BBstOFIRERD BRI, 3V—X
Y OBMERY) ANE Lz, 3Y—XVRBiREIE 1Y —
A>Z6HBMELT. 3EMIEITIHNDTY., Th
ICBILT. TNDSFHBALTVEL Y, [RF1F 6]

158

5.6A%#n] 0AST
MTTE%

5 A LSy

[(RSAFT]

FT1FEBTTIFES, ARAIDEEDL ST, HRL
feltfd% 5 A EAlc. BLOBc EILEETiie
L Ed., TN T BRIDEEDLSIC. 58, 68
ICHAHT2DIFTIIFEE. 58, 6 BlcakL T,
10OBETHFCHRI TR LET, TDE. TICF
LWEET. BAIIGESDIFTTIFED. HFTANSE
Eide A AR, 6 HBRICITBILEET. FHIEEK
FHBICAVET, [RF4F7]

258

[R5+ 8]

2FRTIED, 2FBEEKIC. BRFETKE
BOTFFDNEMDEETTIFES, INZ5AICR
thoBHstic, 10 BE TR ZETVWET. T’ T
IEET. XFEFEERICBYEYT, COBDEBNEES
HDIE. BREDHERE ST EDOMEIET,
(R51F 8]

3FERTYIFED. 3FEBIR. SETEAMKRICS Al
LT BATTIINED, SEIR8BETHIREET.
9BANSTILEET. TOFMTORKMTHINEET
FAELET, ATCIO2VSTLEPBRIHNETVET &
B L OHBOIEIER D 600 X — ~MUIZEH > T, #IC

Workshop I Welfare and Management of Farmed Animals I 31



3%8

SRS 10A
(FEMBSRIC TR )

SASE8R

[R54F10]
BHERVELHIEFHADT, TIIHEALT. BEDZ
WEMTHET AHICCDLIGTETEEVELET,
ZTNC. FHOBHICHE LT, ZFMICEDSDIFTT
I EL ZE[IF. FHOBBtHO S ERICHE D T LT,
BREDT Y bO—VR—)booy THAL—I L&
PAL—JEERR YA L—Y HEZTEEFBOEL
T, FREHN 650 FOIFE. KELSTETHLHA WL
LEF, [RS54K9] [R54K 10]

k4%t O fiEas
LINE 4 77, (RS, kiR

[ZZ1F 1]

TOEIIT, 3FEFMBIRENSEHtICIE. TDELD
G EHBETDRODN VT v, FEM. hiEs.
HEINTWVWEEIATY., HREETNTVT. B1E
DHEEAEPHERER EIEDNE T, T, LKAE

32I7—793v7m FESEEII ORIAL & R E

BBHMITT DT TDKDHAKEN 6 ERBEINTLT.
BR. GO BLDICEO>TVET,
TOERDEETTIITNES, TNESBDELEDE
BRETYT, BARDEEIF. b&DERERSTHI
ZI2CWBETATIIFEE, J4—ILFEYZ2—TC
& TV DL SVDFF. 4. 100 FOREDH
BATTIITNED. TOFFICH L THRT 2BIcO—
TERIRYELGEVLSICLTWVWET, FEfFE> TR
TBIEF52D FITHLTDR ML AHKDEWEBDONS
TEéE. Hé BREEORIDDSHVENDSTEE
EZTC. TOEIBHETPOI>TEVET, [RF1F 1]
3, RSllEOBSEREIATEN]
BisEE RN CEH

[(RS1F 12]

MEXLTC. OESHENDKBSZIZ TEKBHRES
BOAE, BBEEAREFRIE. BELSITEOHTY, &
nL@EREAR s LTHOESZ AT . LFHEH .
AR E LCEREDT Y bO—rR—iboyOy 7494
L—Y, BREREYAL—Y, ARXR—ILoOy S
YA L= TNUFRATY,. BEfEaRE LT 748
DHFHEERREARNZANTHELTVET, T0DIZ
D DOEHEATC. BREA. BBERRIE. STETRIGLTEY
9, [RS51K12]

4. EENSEEFTORREERIC
fd SITENREEICIS - CITEEIER
- WEWR (BROFH. SMOBN) QWK
- HRROSL BRBS TR
- ARTERA, BENEONE

HOT7zILT7 = TICHT SREEE
REHBOND HEkOWS.
RESHONE. EXTRONE. £0INLONE

[RS1F 13]
@HEELSHAFE CORMEEEICET 51THREIC
AoFAEEEE LT, BEBEOHME. HEHDOZW
G5 A MEEEIS. BREFEORE. DV



ITIL7 27T 2EEZHRE. IhICEFES - 1 THD
B, AT ELKOBEE, NEREOERE. ERTHOE
B, ORMOOEED S BRARELTHVET,
[R54F 13]

SR

FH2 155, ACHE - - - 38
HERR

HWAE F4835N0A
L@ E FE653ko

ARNE Bl-Im BZ2-28
HMER F83 35k
REBQEGL

FRZ 1 FHERTEEIWM 0 1mEste
IHH (BENERERT) BMAERCSSFE

[R51F 14]

MEDLSGHEEREZTOER. SFE. 5A.
6 BICHE LIBEIE 3B EDLUVATTIINE D, &
AEGEIL. B BT 35 K B HEMAET 653 0.
REBEFMEB 1£B2 & REEFY335 0. KE
BfilEH ) FHATLE, TOERIE. BEDEEHLS
RNEHEDBEWMERTH S EBONDATTH. HEaH
FHRCRIAFAS TR ERTIDT. TORBRTLELD
HBELODEEEBNET,

TR 21 FEOHAEFTEF IBICOEXTLTCE. 18
HieWDZERELT30 FAERELD B FETT .
[RZ54F 14]

BHTAr—FHEEE zo00uen 7ra-mmnems

EFY, BoEA. BSrect W SaMASAOTESOSANEMILE

o E 1048}

Z7-+HOBANE
(118&)

e
Al

(RS51F 15]

SEERFTLIEFICELTORKY v 7r— MRAERER
EHREXLET,

BK7 V77— MAROFABREEB L. ICBL BT A
PhoHhE Bk 2FEHD5EET. ¥EIE5EEZMN
BLIEREGSOTBYET,

RO, AT —FRADHEETHETT . AT —FADE
BFMiilE. TTETTIFEEZRELEY. 581%ULH
KV EDFEREGTES>TEY 7. HUINADKE T

IROBH
(HKRHZ94%5)

» whi

pY

&, 75.8% U LD, TTETTTY. FWLULEDERE
BOTHYVET, EVWUETRADKEETHEIE. 75.8%U
DEWEREGODTHBYEY, 3RBDEFTOFMEIE.
675%ULENKEREGZESDTHEVET, TDT LS.
AR EATRAAETH, BRHKY V7 — MRABRBRIE
KWEWSREREGOTEYET,
[R54F 18] [R5k 16]

PR

+Wm3“§i¢m¥i 1I2EE

<RLIMFHCEN). R, 0, HERIEH,
AWEEHIH, <>

ENEG<s ST B E MR GT S
HNeigis

A 8 qummﬂ:
HECHRIFER RRANN RGO By
e Smon s MRECTE—1>
(RS51K17]
F=EIC. FIRTTINED. FERBTREIRZBITHL
(EREEZEZEBLHVTENELKHV T, F&4
ATCESHLIE. B, BFRA. Z8B. BEERYDIH 8
BEUDIFGE. WAWAKBZEETVWET, TSI
XL TERBZEDGSTBoHICIE. FIZITHILGSIE.
HFLDICERZ T HHEADLETH Y. FA. &
B551E. BFRAMBEIT O RBIITOHELHINER
WET, LH L. INBZEPET EIE. ETHIEERH
O, BEEIZZADIENEZASNET T, LHL.
RBICESDTEETHLAEEIDEIEFGEEAONE
ED
MEELE LT SEIDIEEFIF. —RMIE TOFREIFIE
WEREBWE LD BT V7 — MERIFLWER
EilVE L, Thi REOKAFHMEEEL. FBREY
FREEFESMERZDIFS 06, SEL HiFLE
FTROATIFBWMEREGSORLEBDNE T, £o

Workshop I Welfare and Management of Farmed Animals I 33



T HRADOTHEE.EL RETIEHWLLEEZSNET T L,
FRRADKEEE S EHEBEEICTE—ILLT, oL HE
EAKTZBEDRH DI EEEZSNET, [(RS51K17])

CHBEDINESTINEFLE.

G

[XZ51F 18]
UEEEHEBELT. DSDREREKDY EWVELE
¥, ED2EbUMNESTEVE LT

34I U—ray T FEEDVIO L RE



IVVYFF-BESF
Improved Beef Rearing
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Graduate School of Agricultural Science, Tohoku University

FELL T DBEEGATTIFE
6. AIBEDDERLGDT. BEHREMN
ZPYVET, i RBRFZET.
RILRZE, RREIARF. oo ®it
RICRDE LT RIEKRFARERES
MERORERUAT (11) FHiEE
BEOEBFRZPOTEIET,

TN TFE - BRE

PORGE - BRNERICEEL LIET

IVUYF R - BEE. FORFIEEIERICERS
LTEBTY.

3L —ZUHISER + &8

ER L 118 *&A

58

[RS4F 2]

FIFE FETALSBNLTW TR LA AL
ANBEICEIEENT L COLD ETHRBUMITEETNE T,
ZZH5. 11 BOVAE TR LELT. KIFEHES
e EDN BEREZGUVD T TCELREADT,. EW
THAWE T, FR5BETERATHLTC. e WL
DRI LT, 11 BIcED D, o £ &R
LT LT, BREETEVWS LT, BB L

EREEZRVELTVET,

INH. B TIECABRERLET. BATIETI S WD
EWDHRTEOATTIFESL. TNTNOEFER#HET
ZRIVDIIVT 27 EDBHRICDWTEL TWTI S LR
WET, [R31F2]

Fow /b 2 FITREL S O ME

| 5o0HMl (FAWC 1992) |

TEN-®arsaEH
BN EoRBETY. EEORALERS tHs

Z4pErenEd
W CMRR O (EEROEE - M - X - ERE. REDE.
ETHEREWL) . ENOAREERYE

AW - ER - mASSOAR
EEPRROFE. PMUNLHE FRONSPAR - EREELT
AERITHERUT 2 LOHER

ANEREARALSEENL. FROERTHEAN-RARIES
Sia - B SoEd

N ERg e A nEEy T ERoRET Rkl

[R5 41F 3]

| 5ok (FAWC 1992) |

T8N - ®abrSOES
B xokbeme. EEoRLERS tHs

[(R54/F 4]

ERANRE AmuRE
BRI 257
B 20h
e
#i 237ha
wempEon

B T e

.

[R5 AF 5]

Workshop I Welfare and Management of Farmed Animals I 35



N, LOFAEILHTAHAT. i, LeNBT %L
HOCERATTIINES. TOT7ZRIVIIIVT T
EREODMBEEZEZSD LT, TORDERAWVWSENST
EDN REBEODLETHIEGVET, 15, EE -8
ELNSDERH. FRELSSDEH. &EH - 1FH - J/RH
SOBEMR. HEERBTBMORRZT2EHE. T - T
HH5DBEE, [RF1F3]

BERADDEBEEWVWS T ET £9. ZIFEBNL
TWeREL LA Bt TiEcnEESRDDEWL
DT EBRATIH. BBHDOBIE T, §TWEWET A,
INA2FOHICHEYET, KEE257\TE2—)LE
260\ Z2—)L&. HEEIDLIHADHDHATTITN
EH, TOWVWDETATHMLTELT. 0 EHICH
WTWET, TOWDfc&ETAD BEHNEZTVSEW
STET.TESHID B & o EBHENE DI HMICHE S
TELT. MOFICEDTHEASVAAGELNEZT
WET, TOW\WD&ETA%, TRHBAETHHOT. FiF
WFEBETAIITO>TEZRBNDEWNWS T ET. T
BNTWET, Bt LFEEBNHYELED
IZ. KERHBELREDH Y T DT, KDIESDREES R
iz E, [RSAF 4] [RS4F 5]

| 5@ (FAWC 1992)

1imEr oD m
NG ERRROEE (WEFDES - OR - X - wRER. BTk,
EREREWL) . ENOSRRERLE

[(Z51F 6]

Hrcamam

(P &200)

?_1 i GPF SRR L VIOl ROER

[RS4AF 7]
BEELT. FREASDEAEWVDS T ET. Bk
FERRENESD, B 5. BT 52kE&5lc. ¢

36 I U—rvavy T EXEBYIORME LR

TOBEARRETHEMIUIZSTE5H LEDT. BELWVLDS
BEHE T I TWBEEES 5D FHESEZTWS DD
DEHEWTTIFES. BARE T, TORT. XEH
ENTED o). BRADRVRDESVTBHAT
FTIFEE FIFTNISEIST BENERIEFO>TVET,
(R51F 6]

HEFEDBBHTEDLSITTHLTVEHEVSID
T, ZEDM/BEVSIEEDN, BB CGPSEDITE
LT IEERIBEDNSRE Lic, BREATITIFES.
ENTHEEIE. TOVSMME»ENETAEFIAL
T, Ffee MABLWVWEE, B2UVEEE 2UVLOTKRE
D. MOFICAS>TEEBNSEVD LD ICEIGLTWL
£9. F. KIFEBDOBMEHYELIED. 2505
BENEFMITFT O TWBDIFTHY ET, [RS4F7]

g g Tralm ]
AR ARITRES 2% o b AT |
o e e e e HATRCE YL

| Som@Ef (FAWC 18092) i .
V. TN
[ ERE \
BEFz & |
P RERE /

Wows ’,/

e e

AW - EE - BRSO AR
EEPAROFE. MOCHE FEROES RN - SR T

(R51F 8]

BEigLsoanOh

| 5@ (FAWC 1992)

AERTUERAT - LOHE
ANCREAROASEENL,. FROERITHEMI-AREE D

(R51F 9]

FlE ZO20I3DITBLTCBATTIFES. B
AREFTY I LIEVWEVWHTRWEEWD T ET, FHP
RRD TR BUEARLITO>TCVET, ZEFE A1
DEEREENDITLEZFE>TCE LD BICTEED
2BIIEHEERDEEDD O LD L. TDEE
Ic. B3IET2>THELHED TREVALRELDE
MERF IV IZINEREVNDIT L, HE. Bt
DT, HFERDOFRGELPOTVET, IOV
HEE, HEEERICH LU TEFETREESNTY



BEEY. TOEWVWSTEIHEL>TVETY, [R54F8)
BB E ERBITEIDBEREWVS CETTITNES. &
kR HBBROLEEY . FIFTEDERH. b—2 &5, 18
NLIESVICRYET, [R34F0]

Hmnym

GPFSARELL VDD E0ER
8 1 LRy

[XS54F 10]

HigL5onOm

| 5omAm (FAWC 1992)

ik - Bl ooES
N ERE A oEEG RS ERORET Rty

[RSAF 11]

| BRSO D MR T BT e

22 OBRVEMT SRWSORE
HFnGL@BRERGCIGT. BRECHT JHEESET.
- 2L OBSEBLY ZRE

BeLaEl. 2ELO0BEEAT. ARCEEET RV IOERTRELT
TRERLLU, FARCEADT kLRSI LOE 2000, RRBSCLoSY
ERUBS.

AP FARBTFRTS

BRCOLEZHIOAFCAFDEERL. #FU8 6L 200MT S, Vi k0D
LOEEOTIE. APDHER. ARHNE & SATCHLTESEEY &, £
LEthbmApbyr=tEiRhicr bt FRLETATES GG, ARDEE
EERHT AR COHNECES. S<ORLVEEFRACVEICTE,
MR AICES. b e WM o WRERICES. L,

AT oL

HOHNREW Tl d, BOIT D, ARCR>E). HSOQHOERT 0K
EELBLECIT L.

[RS54F 12]

S5FBDOEW - FUHSDBEBREWVWDITET. ES50
SIBEMNMBICESRDTTIFEDE. TOIVDLDITRE
T EDVDADICHZMYRSHDEVSIEELTWLS
ATTIINES, BRI EIES B LEDT, FEA
ENEETHHBEDLGOVATITIFES, HRERE &N
FREERD EEITlE, ICESHT. BLNAATTETD
Frv 35D THIELT. TOLVIEETOEY
‘N EODBIFTVEWESEBWIITEWNED . @RS

ITB2fel . HAHWNIHEOZET DI, EHKDITEW
ITIEWL. ZO2U252BBDFR[ELEY EH. X b
LA FHhU2< Y La0nE DI, BBRIGPA ML X
EREZFBERETEDL DO T EEVNENS T &R
HELTWLWET, Z5L50D1k. SFEADLREDITS
DIFELWVDT, RN FTEEGADDEREICHTT S
BERETO>TWAEWVWS T EITBYET, AR, 7
IRIVIINT 2 T7EREIF—EWVSETAICE. B
JFEARDEENRT., #EELIEWVNDTETT,
(RS54 1] [R54F 12]

| 5omAm (FAWC 1982)

T8N - ®abrSOES
R EoRBEme. EERLEAS Hs

[RSAK13]

BT SWSRETHS>TTC. VIV 72 7EHAM
DREDIFTEOTWBLEARLIKE, FHEHALX
BATIINED, RIFERTT, FI>TEDLOT. %
EERNGZDT. TNHECESHELNE T HATT T
£t BEREBUDBEREWVWSTET, £9. AT LK
FATTIINED, KIFZTIEBBEC 2LV DTER
TZBHEVLDT, RiF. EOMICMYE>TcE&EZ&FEFEL T
Thz5EZTWET, B8, BEZT55%BaICIE. K5
EHEVWEWTEVLDT, THW0 2L 5GEBMEZEL
T RIFEHBNHYELIITFE. POTVET, Th
BHICT TV FEEZROFMGDT. FlcE>TH
BITIZBDT. WIDZRELPTVEWNDSTEBATT
IFELE. SEL FEoTWAHREAEAREVNSDIE. 25
WO E, RERBDEEZBNTLAZEVSFIRAHYF
LT. THoHBDIFS>EEEKIC, InNE@mBERE LTE
BHAEZEEEZTVWEEVNDSTETY, KDIZFSH.
ZOWVD 5D ICEEEKERT. TTERLIEKDESD &
WS T ET. EEHMICCTITEAASTZY T BDT. 7
BRLIEVGADEERAEP D TVET,

BEYEEEREBEORBEVDS T ET. TNLBEEICE
EVWTHBAATTIFEE, SETD. NEETADHEKT
HEHVELIEEBY. TOVSEEREED. FHE
AREVDDIF. TNETLEEREDEETT VR
HEDOIFSNTELT. HIZIEE, ZER TR, B<E>

Workshop I Welfare and Management of Farmed Animals I 37



EOBRTHENTIT R K B BEREVIDE. &
EDOIFTEEBLTVET, H&. mRICENIXEER%Z
HAEYED. ZTNEFHITEHLOGREELPAL
POTVWBEVWSTET, EADIFIIE. B EEST
E2oh LTREVDT, $<EICDLDT. #EEED
CEIRRF vy ELIEY ED. TCRITIFREN
SHIEHHBEBNET, [R5/ 13]

LSO 0h

| 5DoAMm (FAWC 1992)

[RS5AFK 14]
e T
e
o Ty | B ek, I g
Raif TG b 4L
WD MR BR
LLF ] . e
it HiE, wlE NN

AR, P,
SELHR Bt BHEL
i ]

e e S
Bl ] W, LG, W,
« M, BE S
RN By i
&P
L]

ROEAGs TR B LA
EH e

TR . WA, g T
T ., B M L
it T i), W
i L ed ity

L
thfrm £, A LK
L = &

AR (P, T

[XS4F 15]
BEAT—BEEICEZON. EBTEZERRT S L
DEBHEVWD T ET, BIREEST. ACAHTEST
WBDIFTIH L. ERTEZBRICRIRTESDID
HVFELh. TORTEDKSIITENZFIEHT H2H &L
SOLMEEICE>TELT, ZFENDTOAAS—TEA
E DDEREDNEFYARTENED. BRTEAIRL. Y
RLUTEIED. WAAG, KBUTEIED. 5L 5D
ZRIETBHDIFTTIINES. ERTIE FDFERE.
HELTTEEHE52TLBEVDITETT R, KIFE, &
BRdH Y £ LIeh. TNBITEIREGATT O, 258N
LTHE52fcAT FDBE. BN EMRR LY.
SABE LY & HIEELWEY &b BETEILE
DED WA, HE. MEEOURITEL. HE. &
JEITEIC I R TOWVWDDHAERTEIE L THBHATY
ThEE. AITTNAEENEWVSFEE LIEWERLE
T, [RS4K14] [RS4K 15]

38I7—793v7m FEETN DAL & RE

BmAsTRY LT

ORGENADETEAE LYY
MMER, & 3. M= P@ AR

(TMmGEs R @< BRI L enHRT S |

Eb PECANEER. ArLRECE

IRECERNCUARICRESSET S ! |
RAGHHHL, ME, HEW. WEAENCTOTSLERTLS
7

BHAD ARLA ¢« BEIAL.
HoAE (AR - RN - TH) OKT

[RZAF 16]

EBSEEEFBATN TIEOTHEIITER IO 81
IEHTHEERYECREICHEIGT 5OHICTHT SA
&, BGEEND BB EF. SEVWE LD, ZNHT
TRV, BGASHTWB ETELGWEENS T, &R
ICERLCTWBHDESIHDDDLAGWTTITE. BEERT
FERO Y £ AL RITEY T 1,

LD 1EEZEGON, EETRENELTEONELD
I, BEGEBTEICEIHANERNMFET 5L, BDOD
DEED. BOEVIR LITEIE D FTIERIG. FTEO
T8, SEI OO BN TITELERLTEGATY
FEEH, TNHPR2IEYW AT ENHABTREDEETCTE
HLEWSDH A LA KRAHEZERLS LELT.
ZOWVWDDHEEMDET, HROKREEDET. RBhE
B &b BHREBRY & OWLWTIEEBENHIE
TLTHMRIDEEMDTHA S EWVWSIERICEDATT
e TD2RHAEBTHCOVWTCERLZAECTY

[RS4F 16]

TOWVWSDZFEICANE LT, hDFEERE LT B
FTTh BALILTDFE, BETHLEDFT. &
BRIV YT AV b TE87ZRIMT 2REZMML
ERBGEATTIINEE. ESVSDZEPOHEED
&L BIZTHRETHOER. FHENSTLET T
ICZDSHVDIRERELZ LT, JIV—TTH>TWS
DTHTHEN. LWEHESNBEREZTNZ L L& SHERE



FREROIA Y F22 b (HET - BAYS)
OB ()

ad 11}
L

T AR I, N
ST R
AR TR

Qi (RS

WO B
BT
(il )

[RSA4F17]
DWBATTIINESE, ZNHWVLSHIEEEIC, 5ULME
EDNTDHENTER-ITT B2 ERIFT. TDEICENS
ATTH, BWNMNEDIE. TABHRWEZAEBE>TET
WEBHTKBENKEWVWD T ET. BBUMERIE T T ITRkS
NEVCHENTET CRITENDEVNSIEREED D
TR2E HERFTZVTHRELWEYTERLY T BA
TIH. RIEEICK > TRRIGED A TI D, REZITE.
REGIEIECTHBEENIZEVNST LTI, H
JIVFV—Ib, EBHGR ML RIBENTH 2V TS
DIFTT. LG ED. ITADDREV TS
Lo TOVDIZDIT, HFITE>TRBELGREICES LW
ST ETITh. TNHEENRELEENH S E D RER
BATTIFESE. TOW2TZV%DIFT. hEHIT
e EDN TNEMIESETHEELWVY EH. AOZ
EBONTHYELT. REDNTEEVSEREBETES &
OHAMEBDLEEICTOSVSDEDIFTVDE T
EEVRITE LT, GEDOHNERBED DG GOT. ™
B COMMEN Lol &b &, BARFHEA. B
DELZEVSBEHEGERIHTEY ET, DFW. 17
BDBEHREVSIDIFL KDL SGHEWMIESEH DA TT IS
Et. KIFEE2IDDRAV M EBRS LEDETT
VYU FAVNTBE RIFEEETOMRLH S &,
HEIFTDRETHEMDIRX MREICHZYET, 50
DRAILARDEEF. FHEFTEH. IO WO TF V&R
BLTELT. ThET7SVEREBELTRDE. WER
DESTELT. THOP-TT &M, ADEVE T2
DEDN TOWVDIBTRYEWVWSIKSETET, £HW
VRICGESZ EMENGL. EobrLE L.

EATIE . POEVHNETATYIV—TTHSDT.
HERIFEETHIE T, HE. ADDDDIIFZELE
WDT. ABDES DD DZHOHT TVWEREICE>TK
5EWVWSTET. THOVDEBDESEDIFTELSHED
EVWDSTEITIEVET, (R34 17]

B FMET =IO IIT

| FoTAIIAIIF - cERSRERCORRR SRR
| RN BSOS
2T SO b
SamEm AEA - HE - MEYSO0D
ATGHERATLZ EORM
S - W2 GOED

o
FoTRTZIATZFEEN ERABTRITIS

[R5AF 18]

REIT. BE2EXFIFLTETH. 2507
IRIVIIINTZ 7D ElE. EBEEEDBNICEHY
FLreL DT, EMDIREE, RENICHIFRRICEHER
EREVWSREICEET HEWNSTEE. EEELSD
WEPYARETHEITED L HEIFTARX MRETT
BELVSEKTIE, TS5V 2BEERNTDT =X
WITIVT 27 DEBAXHIEILTEDA L REVLDLE
WORET LTz, [RF1F 18]

UETY, #WEEHUNESTEVE L,

Workshop I Welfare and Management of Farmed Animals I 39



ZRIVY TV T T T EEDTISGMNE

The Importance of Greater Consideration for Industrial Animals
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