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EXPLANATORY NOTE

On the 12 May 1981 the Council adopted Directive 81/389/EEC establishing 

certain measures necessary for the application of Directive 77/489/EEC con­

cerning the protection of animals in international transport.

The Commission agreed to ask the Standing Committee for Agricultural Research 

(SCAR) to exmaine whether there are good physiological, ethological and 

economic reasons for limiting the final journey to the abattoir of animals 

for immediate slaughter and, if so, of recommending a maximum duration for 

such journeys.

The SCAR studied this question on the basis of an extensive examination of the 

problems by a group of experts representative of the Member States.

The conclusions and considerations reached by SCAR, and the expert report 

entitles "International Transport of Farm Animals intended for slaughter" 

are annexed to the present communication.

(I)



DRAFT

COMMUNICATION FROM THE COMMISSION TO THE COUNCIL 

concerning the protection of animals during international transport

1. Introduction

On the 12th May 1981 the Council adopted Directive 81/389/EEC (1) 

establishing certain measures necessary for the application of 

Directive 77/489/EEC concerning the protection of animals in 

international transport.

The Commission agreed to ask the Standing Committee for Agricultural 

Research (SCAR) to examine whether there are good physiological, 

ethological and economic reasons for limiting the final journey to the 

abbatoir of animals for immediate slaughter and, if so, of recommending 

a maximum duration for such journeys.

The SCAR studied this question on the basis of an extensive examination 

of the problems by a group of experts representative of the Member 

States.

The conclusions and considerations reached by SCAR, and the expert 

report entitled "International Transport of Farm Animals intended 

for slaughter" are annexed to the present communication.

2. Report of the Standing Committee for Agricultural Research

Following a consideration of the expert report the Standing Committee 

for Agricultural research agreed that:-

"It will therefore be seen that both the content of individual 

chapters and the conclusions which can be drawn from the available data 

show more information is required before a specific answer can be given 

to the original question:

(1) O.J. L.150 of 06.06.1981. p. 1



"Are there good, physiological, ethological, and economic 

reasons for limiting the final journey to the abattoir for 

animals intended for immediate slaughter and, if so, of 

recommending a maximum duration for such journeys."

Specifically, further research would seem to be needed into the 

following areas:

(1) Feed and Watering

When and how should animals be fed and watered prior to and 

during transport, according to their age, species and physio­

logical condition?

(2) Resting

What is the importance to the animal of rest during transport? 

By what means can animals be provided with appropriate environ­

ments during transport in which they may rest? Is there a need 

alternatively for journeys to be broken - and at what intervals 

- and animals unloaded for resting?

(3) Stocking Rates

What are suitable stocking densities and group size by species,

age, sex and physiological conditions?

(4) Ventilation

What are the ventilation requirements of the different modes 

of transport for the different species and class of livestock?

(5) Physiology

Continued investigation of the various physiological factors 

may help in the assessment of changes in stress and behaviour 

of livestock during transit. What is the significance of these 

observations in relation to the animal's need for food, or 

water, or rest?

The monitoring of livestock being transported involving the collection 

of data on morbidity, mortality and injury during transport and the 

effect of transport conditions on meat quantity and quality are topics 

of crucial importance. The work requires the closest possible
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co-operation between Member States of the Community. This can and 

should be assisted through Commission initiatives in:

(1) the planning, co-ordination and discussion of laboratory 

and field investigations using the expertise and facilities 

which exist within Member States;

(2) the further encouragement of the exchange of information, by 

way of seminars and work-shops;

(3) the continuing exchange of research workers and others having 

practical training or administrative experience to offer.

There are indications of the priorities to be worked on if the 

paucity of information, in certain aspects, is to be solved; clearly 

more work will give more results but not necessarily all the answers."

3. The Commission has considered this report. It) view of the conclusions 

and recommendations made it considers that it would be premature at 

the present time to make proposals to the Council for amendments to the 

existing Community Directives which have been adopted in this sector.

4. It is apparent that if a better scientific basis is to be found to 

enable progress on these questions it will be necessary for further 

financial resources to be made available for specific areas of 

research, and to support projects of co-operation between Member States 

to monitor livestock being transported so that essential data can be 

collected.

5. At the same time the attention of the Commission has been drawn to the 

necessity of taking more immediate practical steps to facilitate the 

application of the existing Community provisions as regards the International 

transport of animals. The parliament in its resolution No. 229/83

in particular requested further improvements in respect of the 

International transport of horses intended for slaughter.
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These problems are also subject to consideration under the auspices 

of the Council of Europe where particular questions of transport 

from non-member countries are of importance.

6. In view of this situation the Commission considers that a useful role 

could be played in the immediate future by the development of 

European Codes of practice for the international transport of animals. 

There is a need, even within the limitations of existing data and 

knowledge, to improve the dissemination of knowledge at the level of 

education and in particular for the many citizens who in their daily 

lives are concerned with the international transport of animals.

The development of these codes by the Commission would involve 

considerable work and close co-operation with the authorities of 

Member States and consultation of the interested parties within the 

Communi t y .

7. Neither further research nor development of practical advisory codes 

are at present possible due to the absence of the necessary financial 

and staff resources. The Commission has already indicated to the 

Council this problem which is general to the sectors of work involving 

the protection of farm animals.
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1.
1. I n tr odu ct ion

1.1. Reasons for the report

The aim of this ex am in a t i o n  was to attempt to answer the 

ques tio n pose d to the C o mm iss io n of the European Communities 

(CEC) Stan din g Committee for Agricul tu ral Rese arc h (SCAR) by 

the Council of the European Communities. The ques tio n asked 

in 1980 was:

Are there good physiological, ethological, and economic 

reasons for limiting the final journey to the abattoir of 

animals intended for immediate slaughter and/ if so, of 

recommending a maximum duration for such journeys?

Within the European Communities thousands of slaughter animals 

are transported from one country to another every day.

Distances range from a few kilometres to hundreds and thousands 

of kilometres. The duration of such journeys runs from a few 

hours to some days. For some years there have been complaints 

because animals transported internationally were found in a 

poor condition in transit or at their destination.

In attempting to answer the main question, based on an examina­

tion of the current scientific literature, and valued experience 

in practice and to cover such complaints, four main considera­

tions were identified:

1. Are certain types of transport better than others?

For example, road versus rail versus boat.

2. What are the effects of loading, reloading and unloading 

on the welfare of transported animals?

3. What are the economic aspects of transportation?

4. Is research needed to answer questions on international 

transport of farm animals?
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1.2. Background and keyfactors

Concern has focussed on transportation and its effects, 

not only because of the need to assess stock requirements 

and normal comfort during travel, but because of bruising, 

or even death, occurring before arrival at the destination 

(Pearson and Ki Igour, 1980). Hails (1978) in his study 

pointed out some key factors:

(1) The great increase in numbers of animals now being 

transported

(2) The complicated nature of the variables operating 

during transportation

(3) Weather, loading density and distance travelled 

are factors in stress

(4) Prior husbandry experience is a very important factor.

(5) Many vehicles used for stock transport are poorly 

designed

(6) The concern for the animal being transported is in 

direct proportion to its value

(7) Some diseases are associated with transportation.

According to Pearson and KiIgour (1980)_the transport of 

animals involves a great variety of factors with which 

animals have to cope. If each factor is taken separately 

it would pose few problems for the transported animal, but 

in combination they may lead to changes of behaviour and 

metabolism or cause pathological conditions. Among the factors 

to be considered are climatic conditions, handling, food and 

water intake, exercise, social interactions, transport types, 

environment change and duration of journey.
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In 1971 "The European Convention for the Protection of 

Animals during International Transport" was promulgated 

by the Council of Europe. The aim of the Convention is to 

establish common minimum provisions for the protection of 

animals ensuring their welfare. The most important regulations 

relevant to the transport of farm animals were discussed 

by ADLER (1982), namely, that in the country of export the 

animals should be inspected by a veterinary officer who is 

responsible for

(1) the animals being deemed fit for transport

(2) satisfactory loading arrangements

(3) a certificate stating identity, that the animals 

are fit to travel and a record of the means of 

transportation.

Veterinary officers in all countries through which animals 

are transported are entitled to prescribe rest and care for 

the animals where considered necessary.

The Convention lays down the following points:

1. Adequate space and room to lie down should be provided.

2. Vehicle construction shall ensure protection against 

inclement weather conditions and proper ventilation.

3. Boxes and cages should be labelled and easy to clean;

they must ensure safety of the animals and allow inspection.

4. Floors must be solid, close boarded and prevent slipping.

5. There shall be segregation according to species, age 

(young and adult should be separated), sex (uncastrated 

adults should be kept separate from female adults boars 

and stallions separate from each other).

6. Bovines shall not be tied by the horns. Ties should be of 

adequate strength and allow for lying down, eatingiand 

drinking. Bulls above 18 months of age shall be tied and 

fitted with nose rings for handling only.
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7. Solipeds shall wear halters and shall have individual 

stalls or their hind feet unshoed.

8. Suitable equipment shall be used to prevent slipping and 

falling down.

9. Consignants of livestock shall be accompanied by an 

attendant (unless carried in containers or other measures 

taken).

10. Animals becoming ill or injured shall have veterinary 

attendance as soon as possible and if necessary shall be 

slaughtered without unnecessary suffering.

11. Ill or injured animals shall be considered not fit for 

transportation. Those becoming ill or injured are to be 

given first aid and submitted to veterinary examination.

12. When animals placed above each other in containers or on 

floors the falling of droppings on animals underneath 

shall be avoided.

The 10 Member States of the European Communities and 8 non­

member countries (Austria, Cyprus, Finland, Norway, Spain, 

Sweden, Switzerland and Turkey) signed the Convention. Since 

1979 the European Communities as a group has had the status 

of a contracting party. EEC Directives 77/489 and 81/389 

embody the Convention.

In international transport of farm animals special problems 

appear because the animals are often imported or in transit 

from countries, which have not signed the Convention.

For example, especially difficult situations arise on the 

German border with transport from Poland and the Soviet Union, 

because refusals on this border are not practicable, and 

because East Germany does not take back such transports.
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The n e c e s s a r y  regulation certifi ca tes c o nc ern in g the law 

relating to contagi ou s diseases from these countries verify 

the health and absence of epidemics but they do not give 

informa ti on on the fitness to travel of the animals, the time 

of loading and the rest periods .t hat have to be kept ('.Geye&

1982). One of the main problems is, who is responsible for 

the animals during international transport. The animals are 

loaded in foreign countries, and they are not accompanied by 

the owner, but by hired people. This results in the conse­

quence that in the case of complaints direct influences on 

the owner are nearly impossible.

1.2.1. Stress factors

The stress concept and its relation to transport is central 

to the u n d e r s t a n d i n g  of the reactions of livestock during 

tr an sportation.

Selye (1950) conside re d stress to be a response of the o r ga nis m 

to some experim en tal treatment or en vi ron me nta l feature that 

induces devi ati on from homeostasis. The environ me nta l factors 

which lead to stress are referred to as stressors.

Adaptat io n involves both metabolic adjustm en ts and be havioural 

(coping) responses. Stress occurs when normal adaptive mechanisms 

are inefficient to control certain situations. Stress is the 

process by which environ me nta l factors over -ta x these control 

systems in an individual, thus a c ti vat in g responses whose 

effects are p r ol ong ed and ul ti m a t e l y  de trimental to that 

individual in that they reduce its fitness (Broom, 1983).

Stress can be assessed by direct or indirect signs of the 

ac tivation of the main hormonal systems involved in adaptation, 

the pi tu i t a r y - a d r e n a l  system which releases cortico st ero id s 

and the sy mp ath e t i c - a d r e n a l  m e d u l l a r y  system which release 

ca te cho la min es (adrenaline and no ra drenaline). In addition 

various b e ha vio ur al responses which alter the state of an 

individual or signal the failure of the individual to cope 

with the situ ati on are re cognisable stress responses.
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B e c a use of the dynamics of the stress response and the m u l t i ­

p l i c ity of its components, there is no single measure of the 

degrees of stress which must therefore be asse sse d by the 

simulta ne ous measurement of several " i n d i c a t o r s ” (Stephens,

1980; Dantzer et al., 1983).

Transport to slaughter is likely to involve several factors 

which may be stressors (Porzig 1969, Dantzer and Mormède 1979 

pp 12-21, van Lo gtestijn and Romme 1981). These include:

1. Physical factors such as noise, vi bration and forceful 

contact with the vehi cle or other animals. These can be 

e x ac erb at ed by, for example, close confinement, poor 

vehi cle design, and excessive movement of vehicle. They 

may result in injuries which further stress the animal.

2. Environ me nta l factors such as temperature, humidity, 

oxyg en level or the presence of noxious gases. These 

factors may be of minor importance at the start of a 

journey but may become important as the journey progresses. 

High t e mp era tu re often as sociated with high humidity, is

a frequent stressor.

3. Metabolic factors such as those resulting from insufficient 

consump ti on of water or food. These may be present even 

when water and food have been available but not consumed.

4. Factors resulting from lack of exercise or prolonged 

standi ng.

5. Factors resulting from nove lty or from treatment by handlers 

or other animals. The loading procedures, the transpo rt er  

and the other animals being t r an spo rt ed will often be strange 

and frighte ni ng to the animal. The human handlers ma y not 

treat the animals in a manner which mini mis es stress and 

individual animals, forced into close pr ox i m i t y  to others 

who ma y be unfamiliar, are often under stress and may fight.
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Fighting can lead to injuries and further stress.

These factors may have a grea ter effect in concert than when 

acting individually. For exam ple an en vi ron me nta l te mp era tu re  

which is not su f f i c i e n t l y  high to have any adverse effect 

may be a stressor if it occurs at the same time as forced 

as so cia ti on with strangers. Such interac ti ons and indeed the 

relative importance of the various factors, are p o or ly u n de r­

stood. The most dramatic effect of transport is the death 

of an animal befo re or very soon after reaching the d e s t i n a ­

tion. This is an important prob lem in pigs and has been the 

subject of much research (for example Van Logtest ij h et al. 

1982), because pigs are more s u sc ept ib le to transport stress 

than other species of farm animals (Sybesma 1968; Lendfers, 

1970, 1975). Tarrant (1982) d e sc rib ed the porc ine stress 

synd rom e as the acute reaction to stress, me d i a t e d  by the 

sy mpathetic nervous system, which can cause severe distress 

and even death. In relation to this, it has to be noted that 

affe cte d animals show severe signs of dyspnoea, cyanosis 

and hyperth er mia , and they may deve lop rigor in the limbs 

before death occurs. This links up with the findings of 

Clark (1979), who found in 70 % of the transport related deaths 

diffuse and severe p u l m o n a r y  congestion, often a c co mpa ni ed  

by a m o de rat e degree of p u l m o n a r y  oedema. The hearts of these 

pigs were c o nt rac te d and pale. Thir tee n per cent of the other 

dead animals showed a v a r i e t y  of lesions from acute to chronic, 

in addition to the pu l m o n a r y  congestion and oedema, while 

o n l y  1. 9% had no lesions at all. C i rc ula to ry collapse also 

occurs in broilers. Lo'liger and Torges (1977) obse rve d a 

death rate of 0.08%=>after transport of 56,0 00 birds. A pe r­

centage of 0. 0 7 %  died because of ci rc ul a t o r y  collapse, while 

the others died from injuries (0.004%) and n o n - tra ns por t-  

related diseases or infections (0.004%). This is comparable 

to hens with a death rate of 1.46 % in which also most of the 

casualties died because of acute ci rc ul a t o r y  heart collapse 

and 0.17 % of injuries or diseases (0.13%) of different organs
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which o c cu rre d before transportation.

Bergmann, (1978, 1979) studied changes in cardiac and skeletal 

muscles of pigs following transport stress and found clinical 

signs of ex haustion and acute circula to ry insufficiency.

All these symptoms are attributable to the excessive muscle 

m e ta bol is m which leads to acidosis and hypercapnia. The con­

ce ntrations of lactate and carbon dioxide in the circulation 

stimulate the release of catecholamines and anaerob io sis 

even further. Therefore, one of the suggestions is that the 

pigs are thought to die in a state of cardiogenic shock, but 

there is no ph ys iol og ica l evidence which verifies this 

assumption. Another suggestion, much more important than the 

environ me nta l influences, is the stress s u s c e pt ib ili ty of the 

pigs. Many cases of transport losses in pigs, which range 

betw een 70 and 80% duri ng tr an sportation, while the remainder 

occur in the abattoir, can be attributed to the malignant 

h y pe rth er mia syndrome (MHS). This syndrome, which is an 

indication for s t r e s s - su sce pt ibi li ty, is g e ne tic al ly dete r­

mined, p r ob abl y by an autosomal recessive gene. Pigs suffering 

from the MHS, can be identif ie d at an age of 6-12 weeks by 

means of the h a l o t h a n e - t e s t . As a result of this test the 

percent ag e of reactors in the Dutch Land rac e breed could be 

d r a m a t i c a l l y  reduced (Sybesma and Eikelenboom 1969-1979).

Stress, what eve r its cause has e c on omi ca lly important effects 

on meat q u a l ity as well as being bad for the welfare of the 

animals. The dark cutting or DFD (dark, firm, dry) condition 

is a direct co nsequence of stress and ex ha ust io n during the 

p r es lau gh ter period (Tarrant, 1981) and has been obse rve d to 

occur in many meat species. The p h ys iol og y of DFD depends on 

muscle glycogen brea kdo wn that is stimulated by circula ti ng  

adrenaline and by the contrac ti le activity of muscle during 

p r es lau gh ter transport and handling, e.g. during social re­

grouping in young bulls (Tarrant/ 1982, McVeigh and Ta r r a n t /  

1983).

(2 )
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The PSE (pale, soft, exudative) condition, on the other hand, 

has a genetic base and is associa te d with h e re dit ar y su s c e p t i ­

b i li ty to stress in pigs (MHS). En vi ron me nta l stressors may 

increase the incidence or severity of the PSE-con di tio n, its 

e l im ina ti on part ly on selection of st re ss- re sis ta nt slaughter 

stock.

Injuries, including bruising, may also occur d u ri ng transport 

and, besides reducing carcass and meat quality, may be at the 

source of intense suffering. The incidence of death, injuries, 

reduced meat quality, s u s c e p t i b i l i t y  to dise ase and p h y s i o ­

logical and be havioural signs of stress is much higher during 

or after transpo rt s than during any other co mparable period 

of the life of farm animals.

Alth oug h it is apparent that tr an s p o r t a t i o n  is a critical 

peri od for the animal, adverse economic and welfare effects 

can be allevia te d by good conditions and careful h a n d l i n g .

1.2.2. Feeding and Wate rin g

"The European Convent io n for the Protect io n of Animals during 

In ternational Transpo rt " advises that food and water shall be 

given at suitable intervals. Animals shall not be left more 

than 24 hours without being fed and watered. This period may, 

however, be extended if the journey to the d e st ina ti on where 

the animals are unloaded can be co mpleted within a reasonable 

time. The animals shall be fed and wate red by the attendant 

of the transport, and cows are to be milk ed at intervals of 

not more than 12 hours.

There are doubts that these times suit all animals. These 

figures are not base d on scientific research and maybe young 

animals or m o no gas tr ic animals need to be fed and watered 

more often. Feeding and wate rin g duri ng tr an sp o r t a t i o n  are 

important and are di s c u s s e d  in further detail later in the 

report (p 12). There is national legislation which covers 

internal transport in each Memb er State.
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A c c o r d i n g  to the report of the Agricultural De partments (1978) 

experts in animal hu sbandry and nutrition are of the opinion 

that even calves which are still on, a liquid diet may go for 

24 hours b e t w e e n .feeds without ill effect. While even longer 

periods would not n e ce ssa ri ly harm the animal, an interval as 

long as 36 hours could cause a setback to the calf's d e v e l o p ­

ment. If the length of journey were such that feeding became 

n e ce ssa ry on the way, the calves should be unloaded and rested 

for 2 or 3 hrs before being fed, and should then only be given 

a m a in ten an ce level of feed.

These experts advise further that for ruminating cattle and 

sheep water is more important than food on a.journey. While 

ruminating animals could travel for 36 hrs or possible more 

between feeds without su ffering any ill effect, they should 

not go for intervals longer than 24 hrs without being watered. 

Under good en vironmental conditions a period of more than 

24 hrs without water would not n e c e s s a r i l y  be detrimental 

but 36 hrs would p r pb abl y be excessive.

Ac c o r d i n g  to the Convent io n adequate food and water shall be 

available for p o u l try unless the journey is less than 12 hrs 

or a journey lasting less than 24 hrs for day-old chicks 

p r ov idi ng the journey is completed within 24 hrs of hatching.

Despite both national and international legislation on feeding 

and wate rin g which requires livestock to be fed and watered 

at specific stated intervals there are doubts that such time 

intervals suit all species and ages.
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1.2.3. Grou pin g

This is a key factor but v e r y  Little work has been carried 

out as yet. The 1971 C o nv ent io n of the Council of Europe 

laid down, if animals of various species travel in the same 

truck, vehicle, vessel or aircraft, they shall be segregr at ed  

according to species. Fu rthermore special meas ure s shall be 

taken to avoid adve rse reactions which might result from the 

transport in the same consignment of species na t u r a l l y  

hostile to each other. When animals of different ages are 

carried in the same truck, vehicle, vessel, or aircraft, adult 

and young animals shall.be kept separate; this restriction 

shall not, however, apply to females t r av ell in g with their 

young which th ey suckle. With regard to bovine, and porcine 

animals, mature u n c a s t r a t e d  males shall also be s e pa rat ed from 

each other; this shall also apply to stallions.

The Convention, however, does not make any remarks.on group 

size or loading density.

A l t hough in national and in ternational legislation loading 

dens iti es are quoted for various species, weights and ages 

of animals, group size is not ment ion ed despite its obvious 

i m p o r t a n c e .

2. General criteria

2.1. On-f arm prepara ti on

Ac c o r d i n g  to Wythes et al. (1980) good welfare on the farm 

prim ary to transport is a matter of good handling, yard design 

and construction. The Amme rdo wn Group (1980) however, comes to 

the c o nc lus io n that this welf are leaves much to be desired, 

due to ov er - v i g o r o u s  treatment, the use of sticks, electric 

prodders and dogs.
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2.1.1. Feeding and watering

The qu estions whether to feed and water animals before long 

journeys, the quantities of food and water and the best time 

for the last meal before loading, have not been yet satis­

factorily answered.

Cattle

Dodt et at. (1979) found, that bullocks fasted in yards for 

24 and 48 hours were more bruised than those not fasted.

Th ey a t tr ibu te d the difference to agonistic b e ha vio ur in order 

to esta bli sh the new social rank. Wythes et al. (1980) found 

horns account for ap pr o x i m a t e l y  half of all bruising in cattle. 

Thus de h o r n i n g  would improve animal welfare during mark eti ng  

and grouping before transport. The German Gutachten (1977) 

advises not to feed and water cattle before loading above a 

weight of the rumen of about 10 to 15% of the animal's live 

weight. Only watering cattle does not induce any problem. 

Stephens (1982) could not detect any effect on "digestive 

scours" in calves, that were either overfed or not fed at all 

and t r an spo rt ed for two hours after the last meal of milk 

replacer.

Pigs

Food can have a de trimental influence on the well-being of 

pigs. Schütz (1975) found a high ly significant increase in 

heart rate in co rrelation with a shorter lapse of time between 

feeding and tr an sportation. A fasting period of 24 hrs before 

transport appe are d to have the lowest negative influence on 

the cardio-vafcular syst em duri ng transport. A longer fasting 

peri od than 24 hrs caused conside ra ble weight losses. The 

Meat & Livestock Co mmission (1974) recommends that pigs should 

be watered but not be fed on the da y of collection to be 

slaughtered. Wythes et al. (1980) report a Queensl an d survey, 

showing smaller transport losses in pigs duri ng transport if
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they had been given no food in excess of 12 hrs before loading, 

compared with those that had been fed until .transport. Warris 

(1982) compared the effe cts of different fast ing times before 

transport. In order to prevent e c o n o m i c a l l y  important losses 

the author advises that the time between the last meal and 

actual killing should not exceed 18 hrs. Markov (1981) reports 

weight losses in pigs on transport up to 10,2%, caused by 

journeys of 2 , 5  to 3 days.

There o b v i o u s l y  is a common opin ion that pigs s h ou ld not be 

fed at the day of co ll ect io n for transport. Ev e r y b o d y  agrees 

that pigs should have water a v ai lab le until the actual loading 

starts.

Sheep

H i nr ich se n (1979) and Grandin (1981) reco mme nd that sheep 

should be wate red and fed su f f i c i e n t l y  but not e x ce ssi ve ly  

befo re t r a n spo rt ati on . If the transport will not last longer 

than 8 hrs Grandin prefers a fasting period (for food and 

water) of 16 hrs prior to loading. Hinrich se n demands feeding 

of 1 day old lambs d e st ine d for fattening, in intervals no 

longer than 8 hrs duri ng transport.

There is general agreement that on the day of t r a n s po rt ati on  

pigs should be allowed water ad libitum but not other f e e d s . 

From the e x is tin g regulations on watering, feeding and 

recting prior to export for species other than pigs and the 

recomme nd ati on s for fasting periods prior to transport it is 

clear that more research is required to establish definitive

guidelines.
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2.1.2. Grou pin g

Unfamil ia r environ me nts are one of the most stressfull aspects 

of transport and preslau gh ter handling procedures. Platt (1982) 

recommends a period of conditi on ing at asse mbl y lairages.

For bulk transport of free ranging animals this period of 

adjustment is p a rt icu la rly relevant. The lairages should be 

located near the em barkation points. In this period stock 

become used to the diet, that will be fed on the voyage itself. 

The animals also become more manageable and loading is less 

stressfull.

Cattle

Strange farm animals penned together will start a fight in 

order to establish a rankorder. Kenny 8 Tarrant (1981) showed 

that mixed penning of steers before slaughter increased the 

incidence of mild and m o de rat el y bruised carcasses, but not 

the number of severe ones. Apart from deho rni ng unneces sa ry  

mixi ng of strange groups of animals will reduce the incidence 

of brui sed carcasses. Thus pens for lairage should not be too 

large, in order to be able to keep groups separated.

Pigs

After a fatt eni ng period of about 4 months, without having 

e n c o u n t e r e d  strange pigs, slaughter pigs were suddenly removed 

(Van Putten and Lambooy 1982) from their usual pen and mixed 

with pigs they had never met before. There was much resultant 

confusion and fighting. The mixing of pigs for transport 

causes stressors to accumulate, for example (1) leaving a 

familiar en vironment (2) losing the contact of penmates

(3) e n co unt er ing antagon is m with strange pigs.
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Van Putten and Lamb ooy (1982) showed for air transport 

that, by g r ou pin g and m i xi ng a few days in advance, strange 

pigs d e st ine d to travel in one compartment of a container 

then handling was easi er and less stressful. Furthermore 

such a prac tic e avoided the use of tr an q u i l l i z e r s  such as 

A z ap ero ne and the after effects. Schmidt and Van Lengerken 

(1980) and Schlicht (1980) advised strongly in order to 

prevent losses not to mix pigs from different pens.

Ex pe rie nc e gained from air transport Moss (1978), Schmidt 

and Van Leng erk en (1980) Schlicht (1980) and by many others 

should be conside re d for a p pl ica ti on to other forms of 

interna ti ona l transport.

The Meat and L i ve sto ck Commiss io n (1974) strongly advises 

that pigs from different fattening pens should be kept 

s e p a r a t e l y  before loading in order to reduce stress and the 

likelihood of fighting.

Sheep

The Amme rdo wn Group (1980) advised that sheep should be 

handled with great care. Ex tensive h a em orr ha ges may be 

caused by lifting by the fleece. Such hand lin g is likely 

to create both stress and physical damage and this often 

becomes apparent on ly after the animal has been slaughtered.

To prevent rough handling, the group re commended adequately 

sized, stro ngl y built holding pens, a ramp to load the animals 

at the t a il boa rd level of lorries and wherever possible the 

av oidance of stick, electric goads, dogs and noise.

P r ea rra ng ed grouping of animals well before the a c t u al transport 

starts decreases social stress c o n s i d e r ably during transport 

and ther eby prev ent s a c cu mul at ion of stressing factors.
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2.1.3. A s se mbl y points, markets and Lai rages

On the continent animals are picked up at the farms of origin 

and are transpo rt ed directly to the sl au ght er -ho us e or the 

asse mbl y point for export. In Great Britain and Ireland 

animals often pass through a market, asse mbl y point or lairage 

before starting their final journey. The A m m e r d o w n  Group 

(1980) reports that 50% of all cattle and 70% of all sheep 

pass through market before being transpo rt ed to the sl au g h t e r ­

house. Pigs are only ex ce pti on all y sold via auctions.

Cattle

Acco rdi ng to the Ammerdown Group (1980) cattle ge nerally are 

loaded, unloaded or reloaded no less than four times. Even 

with adequate facilities this procedure causes much stress 

and physical damage and reduces carcass quality. Apart from 

this the bruises and stressfull situations are detrimental 

for the animal's welfare. These cattle suffer from noise, 

from mixing with un familiar animals again and again, attacks 

from animals in adjourn in g pens, re stlessness by continous 

moving of other animals and blows and noise whilst being driven 

from one place to another.

Ac c o r d i n g  to Dow (1976) the purpose of lairage is to reduce 

the level of stress induced by previous handling. In Great 

Britain before export animals must be rested for at least 

10 hrs in a Government approved lairage at or near the port 

or airport of departure (Agricultural Department, 1-978).

The f o ll owi ng requirements have to be satisfied:

(1) The animals in lairage must be p r ov ide d with an adequate 

supply of suitable food and water,

(2) All animals must be examined at the lairage by an official 

ve te rin ar y officer. He issues a certifi ca te valid for

18 hrs from the time of examination.
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(3) Lai rage oper ato rs must keep proper records of the 

animals' movements.

(4) Calves must weigh at least 50 kg, and any underweight 

calves are t u rn ed back.

Deta ile d requirements for lairages include the prov isi on of:

(1) sufficient clean bedding;

(2) separate pens for different species arra nge d so that

not more than 40 cattle, 40 pigs or 100 sheep are deta ine d  

in one pen or enclosure;

(3) ex p e r i e n c e d  and competent su pervision

(4) isolation pens

(5) regular c l ea nin g and desinfection.

Not w i t h s t a n d i n g  some general ideas about how to keep animals 

at lairage, in order to let them rest, far too little info rma­

tion is avai lab le to esta bli sh definitive g u i d e l i n e s .

In terms of pr e- tra ns por t pr ep aration, from regulations 

requiring watering, feed ing and resting prior to export 

(Agriculture Departm en ts 1978) to varying recomme nd ati on s as 

to fast ing periods prior to transport (Stephens (1982),

Warris (1982), Grandin (1981), lead to the conclusion that 

much more research is required before de fi nit iv e guidelines 

can be g i v e n .

2.2. T ransport

Interna ti ona l transport may last from a few hours to some weeks. 

Most experie nc es and research are based on relatively short 

dura tio n t r a n s p o r t a t i o n  within one country. It would not be 

correct to ex tr ap o l a t e  these data to international transport 

lasting some days. Besides, d u ri ng tr an sp o r t a t i o n  over long 

dist anc es extreme climatic d i ff ere nc es may be e n co unt er ed and 

long periods of waiting for clea rin g by customs at the borders 

can occur.
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2.2.1. L o a d i n g  and the actual journey

One of the most stressful parts related to transpo rt ati on  

is loading. This applies especia ll y to movi ng the animals 

from their home-pen into the transpo rt ing vehicle.

Horses

L o a d ing of horses is difficult if the loading bridge is not 

quite stable, if the outside and inside light-conditions are 

different and if the hoofs on the loading-bridge sound 

hollow (Frohner, 1961). Therefore Hinrichseri & Korner (1978) 

advise to keep the noises as low as poss ibl e during loading 

and to cover the loading-bridge with straw or with coconut 

matting.

Cattle

Cattle trucks should load from the end rather than from the 

side. Si d e - l o a d i n g  trucks may confront cattle with the decision 

to turn once they are inside (Anderson, 1973), and then end up 

turn ing around completely therefore facing the door (Sutton 

et al., 1967) and making it very difficult for other animals 

to enter. Acco rdi ng to Grandin (1980b) cattle move more easily 

if they can see an animal ahead, if the driv ewa y is curved 

instead of straight, and surrounded by solid fences. Cattle 

enter facilities more easily, if they are well lit.

Well desi gne d ramps encourage cattle'to move and climb.

Handlers should keep in mind that cattle move slowly and should 

not be forced by electric prods and rough treatment to move 

fast. Such routines, ac kn owl ed gin g cattle behaviour, would 

help to minimize transport stress.

In another study Grandin (1979) reports that leg and foot 

injuries can occur if the truck is not prop erl y positio ne d  

against the loading dock, and recommends that the loading 

chute should be equi ppe d with te le sc o p i n g  side pannels and a 

se l f a l i g n i n g  dock bumper to prevent animals from jumping out 

through the gap between the back of the truck and the chute.
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Many animals are injured because the loading chute is too 

steep.

The slope of a p e r m a n e n t l y  installed loading chute for cattle 

or hogs should not exceed 20°. The slope of port abl e or ad­

justable chutes should not exce ed 25°. Stairsteps ramps are 

best for cattle and pigs. Prol ong ed t r a v e l l i n g  is not 

ne c e s s a r i l y  detrime nt al to the welfare of cattle. Friend et al. 

(1981) tr a n s p o r t e d  150 Angus x Here for d calves, weighing 

on average 164 kg for 70 hrs by rail and 36 hrs by truck.

Despite this t r a v e l l i n g  during five days, no nega tiv e effects 

or stress could be detected. Gastmann (1977) reports that 

during the first 30 hrs of transport (German Democratic Rep.) 

no tissue losses occur. Afterwards the w e i g h t- lo sse s of the 

carcass are about 0,12% per hr. Losses were higher in young 

animals and lower in older ones.

Pi gs

Ac co r d i n g  to Van Putten & L a m b ooy (1982) in most pig farms 

h a nd lin g and loading facilities are very poor, and designers 

never seem to have cared about it, despite the results of 

ma ny ex periments, indicat in g that these conditions do matter. 

Schlicht (1980) stresses this point and so does Gratz (1981).

Van Putten & E l s h o f  (1978 analysed the stre ssi ng factors in 

hand lin g and loading slaughter pigs by means of radio telemetric 

recording of the heart rate of 50 pigs. The loading bridge 

caused the largest stress. The electric p r ob e-s ti ck had an 

i n cr eas in gly bad effect every time it was used. Entering an 

unkn own dark room was much more stressful than e n te rin g a 

relatively light unkn own room and took three times as long.

The slope of the loading brid ge had a direct co rrelation with 

the heart rate of the pigs. The C.B.I. (1977) gives the fo l l o ­

wing advice co nc ern in g the treatment of slau ght er pigs at 

the farm:
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(1) tagg ing should not be done in the fatt eni ng pen but on 

the lifting platform or in a special pen at the base 

of the loading ramp;

(2) special light switches should be installed to always 

enable pigs to walk from a relatively dark place to a 

bright one;

(3) no obst acl es should hinder pigs whilst they are being 

driven through the passages, for example narr ow places 

(doors), unstable parts of the floor (ventilation grids) 

steps or sharp turns;

(A) slaughter pigs should remain inside on their way to the 

lorry, because they hate rain and wind and have never 

had any similar experience;

(5) every fatt eni ng pen should have a door, leading to a 

broad passage way

(6) no trough should be in their way;

(7) on ly small groups (about ten pigs) should be driven at a 

time, by a man with a board behind them.

The Scientific Commission on Intensive L i ve sto ck (1978) reports 

that at several farms in Holland farmers have begun to build 

small collecting sheds placed against the outer wall of the 

pig shed, equi ppe d with a ramp to make it easier for the 

animals to be loaded into trucks. On the even ing before tr a n s ­

portation, the pigs are driven into these small collecting pens 

by the stockman. Only pen-mates are placed together to prevent 

fighting. Upon being loaded the pigs will leave these unfamiliar 

surroun di ngs more readily than if they were loaded dire ctl y  

from their habitual stalls or pens. There is evidence that 

m o rt ali ty is lower during transport when the animals are 

collected into the special p r e l o a d i n g  pens a few hours before 

transport. Also under the conditions of industrial pig p r o d u c ­

tion in Eastern Germ any Schlicht (1980) recommends driving 

sl aughter pigs 1 to 2 hr prior to tr an sp o r t a t i o n  care ful ly to 

the ramp in order to avoid uneasin es s and excitement. Th ey are 

kept there till loading, and due to this proc edu re pigs get
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used to the changed e n v i r on me nta l conditions (temperature, 

light, floor) and to walking.

Drawer (1971) summarizes cruel methods often used in practici 

in driving animals into the transport vehicle. An example 

is forcing animals to move faster than th ey n o r m a l l y  walk. 

Pigs e s p e c i a l l y  move much slower than human beings. The 

exce ssi ve use of electric goads, often applied to handica pe d  

or injured animals to the last animals of a crowd wedged in 

is ve ry cruel. Pull ing or t h ro win g pigs down off lorries 

without using a ramp is cruel.

Since pigs often balk at bright sunlight, if they have to 

leave the stable in the course of loading, Grandiri (1982b) 

recommends covered loading chutes. If a s t a t i o n a r y  ramp is 

not avai lab le the loading bridge can be covered with canvas 

or plywood. Thes e closed ramps and the lorry should be 

equi ppe d with artificial lighting. Schlicht (1980) also 

recommends roofing ramps to protect animals from inclement 

weather conditions which ma y cause them to refuse to enter 

the ramp; and advises that the animals be allo wed to walk 

across an even bridge into the lorry in order not to stress 

them by forc ing them to climb a steep loading bridge.

Ac co r d i n g  to Smith & Allen (1976) transport losses are 

r e la tiv el y low belo w 10°C but increase rapidly above 18°C. 

The authors de ve l o p e d  a hyperbolic curve from which the 

m o rt ali ty at any t e mp era tu re can be predicted. Allen et al. 

(1974) as well as Sybesma et al. (1978) report seasonal 

changes in deat hra te of pigs on transport, revealing the 

summer months are much higher than the winter months. 

A c co rdi ng to Sybe sma et al. (1978) seasonal fluctuations of 

0.53 % in August and 0.27% in December are possible although 

th e y  found that these d i ff ere nc es are less important than 

the stri kin g di ff er e n c e s  between the average d e at hra te of 

different slaughtei— houses; 0.72% and 0.22%.
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There are indications that pigs are in a better condition 

after tr av e l l i n g  long distances compared to short distances 

but in formation is limited. In a study by Augustini (1976) 

pigs were tr an spo rt ed either for 300 km or 30 km. He found 

that the pigs were in a better shape after the longer lasting 

transpo rt ati on s. With increasing transport distance heart 

freq uen cy and body tempera tu re decreased. He also stated that 

the biggest negative influence arose from weather conditions 

(high t e mp era tu re and a high relative humidity). The next 

important nega tiv e influence was the lo ad ing -d ens it y and 

transport dist anc e was thir d in the pr iorities of negative 

influences. Whet her this can also be applied to very long 

distances, is not known.

Climatic conditions during transport are a major concern of 

many authors, e s pe cia ll y since pigs are very sensitive to hot 

temperatures. Van Putten & Lamb ooy (1982) give the example 

that cros sin g the Alps may mean a frost of -10°C, whereas 

next day in Italy the t e mp era tu re may rise to 20°C and more.

The authors are conc ern ed about regulations for large v e nt i­

lation openings being too strict. Driving style also 

influences deat hra te duri ng t r a n s po rt .Th e Meat and Livestock 

Co mmission (1974) recommends driving at even speeds with a 

m i n i mum of severe braking. As far as poss ibl e loaded vehicles 

should keep on the move. If vehicles are s t at ion ar y for any 

lenght of time, including stationary rest periods, air flow 

is greatly reduced, heat builds up, and the likelihood of 

losses increases. Scharner et al. (1979) perf orm ed e l e c tro­

ca rdiographic in ve stigations on pigs for slaughter t r an spo rt ed 

by a lorry across 10 and 40 km. Heart freq uen cy depe nde d on 

the kind of road the driver took. Driving on the even and b e n d ­

less Autobahn led to a decrease and a certain co nstancy of 

heart frequency. Driving on normal roads and adaptat io n to 

that kind of traffic, with all the stopping and speeding up 

in creased heartrate. Acco rdi ng to the Scientific Commission 

(1978) there are big d i ff ere nc es between truck drivers and 

enqu iri es have shown that some truck drivers have a worse
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record of dead pigs duri ng transport than their colleagues.

It is recomme nd ed that truck drivers who underst an d the 

beha vio ur of pigs are bett er able to handle these animals 

with calmness and firmness, and are p r e f e r r e d  for this type 

of work.

The use of t r a n q u i l l i z e r s  on pigs may assist by reducing 

stress, fighting and weight loss in transit. However current 

legislation in most countries limits their use. T h er efo re  

tr an qu i l l i z e r s  should not be a d mi nis te red less than 24 hr 

before slaughter, which is of ve r y  little value in practice. 

Allen et al. (1974) ment ion that the use of A z a p e r o n e  in 

B e l g i u m  s i g n i f i c a n t l y  reduced the number of transport deaths 

and lowered the incidence of inferior meat quality.

V e rs tra at en & Dietmann (1979) have test ed the bloc ker Carazolol 

as an alternative. Th ey found that unl i k e .sedativa this B- 

b l o c ker did not cause drownsiness. The numbers of transport 

losses and of animals with a poor meat qual ity (PSE) were 

s i g n i f i c a n t l y  higher in the group of animals not treated.

Sheep

Sheep should be loaded as q u i e t l y  as possible, avoiding the 

use of sticks and other forms of force. Most of the damage 

oc c u r r i n g  during haulage takes place at loading and unloading. 

Attempts to hurry stock usua lly have the oppo sit e effect, 

caus ing stock to slip and fall. Partiti on s or rear loading gates 

should not be used to force sheep into the vehicle (Meat & 

Li ve s t o c k  Co mmission, 1974). P r ob abl y the longest journeys 

are in t r a n s p o r t i n g  sheep. Since Australia is one of the main 

countries ex p o r t i n g  sheep then long distances have to be 

covered to reach the destinations. Export of living sheep 

for instance from A u st ral ia or from New Zealand may take place 

by road, by rail and then by sea through a tropical conditions. 

This t r a n s p o r t a t i o n  might take as long as 30 days (Pearson & 

Kilgour, 1980). A c co rdi ng to these authors some experie nc es  

show that even such long tr an s p o r t a t i o n  times can be s u st ain ed
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by the animals prov ide d adequate care is given and if 

poss ibl e some pr e - t r a i n i n g  is un dertaken before the final 

journey.

Drivers of international transporters should select transit 

routes ve ry care ful ly to avoid problems. Transport by road 

cah be un e x p e c t e d l y  extended if the driver does not find the 

right way and gets lost. This has happened with drivers from 

East European countries in Germany and caused in one case 

a high d e at hra te in sheep Peve c , 1982).

Poul try

G e r r i t s & D e  Koning (1982) describe loading of broilers.

By the most used loading method in The Netherl an ds 16 crates 

are placed on pallets and are tr an spo rt ed between the lorry 

and bo i l e r h o u s e  using a tractor forklift. In the broiler ho use  

four catchers fill the crates, while two other persons handle 

the empty crates and the full ones. The full crates are 

stacked by two people on the lorry, while a third man placed 

16 empty crates on an empt y pallet. The catc hin g of broilers 

in a b r o i ler -h ous e is usua lly done by pick ing up a bunch of 

four or five animals by the legs and squeezing them into the 

crate. Another method of catching, which is not applied as 

frequently, but n e ve rth el ess merits attention, involves 

catchers crawling around on the floor and pick ing up two 

animals by the sides with both hands. In this method the wing· 

remains closed; the risk of injuries to leg- or hipjoints is 

reduced. If b r o i l er ho use s do have doors in the side-wall another 

method is pr acticable. Two people pick up the animals in bunches 

of five and hand th em over to the "carriers", who walk to the 

lorry with a bunch in each hand. The lorry is parked at the 

door and the two or three people there, stack the crates on the 

loading floor of the lorry.

(3)
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Obviously loading and un l o a d i n g  facilities group size and 

loading d e n s i t y  are of crucial i m p o r t a n c e . The effect of 

group size and composi ti on on livestock during transport 

is little known and needs research.

2 . 2 . 2 .  Grou pin g and space requirements

The European Convent io n for the Protect io n of Animals during 

In te rnational Tran spo rt (Council of Europe, 1972) states 

which animals may be grou ped toge the r and for which animals 

it should be stro ngl y avoided. But it is not o n l y  grouping 

which is of great importance for tr an sp o r t a t i o n  since space 

requirements are of similar significance. Un fo rtunately, the 

European Convent io n does not give any in formation co ncerning 

the space n e ed ed during tr an sportation.

Many authors obse rve d that unfamil ia r animals start fighting 

if they are grou ped together. As desc rib ed previously, 

fighting during transport can be reduced if animals are kept 

together for some time before loading. In some countries, 

before export, animals have to be kept for a certain time 

period in lairages and in the course of loading p r ea rra ng ed  

animals have to be grouped together and not mixed with other 

animals.

Horses

Horses rest in a lying position only if they are familiar with

the en vironment. They are also able to rest while standing

for a longer time. Since there is p r ob abl y no familia ri ty with

the environment duri ng tran spo rt ati on , the expert opinion
2

recommends an area of 1.75 m (0.7 x 2.5 m) for adult horses

tr ansported. Beca use foals (up to 6 months) u s u a lly lay down

after a short peri od of tr an spo rt ati on , a m i n i mum space
2

requirement of 1.4 m (1.0 x 1.4 m) is c o ns ide re d as necessary.

Young horses (6-24 months) show the need to lie down after

having been on transport for more than 48 hrs. For those a
2 . .

mini mum space requirement of 1.2 m (0.6 x 2.0 m) or a mini mum
2

layinq area of 2.4 m (1.2 x 2.0 m) is re commended (Gutachten,
1977).
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Cattle

For cattle German experts recommend, d e pe ndi ng on live weight,
2

for calves up to 150 kg 0.33 - 0.70 m , for calves and young
?

cattle from 150 to 300 kg 0.7 - 1.10 m , for cattle between
2

300 and 700 kg of live weight 1.10 - 1.60 m , for pregnant
2

and lactating cows 1.30 - 1.70 m and for old bulls 1.75 - 2.00 

per animal. Group size of young calves (40 - 80 kg) should 

not exceed 25 - 30 animals, calves (80 - 150 kg) 15 - 25 

animals, and older calves (150 - 220 kg) and young cattle up 

to 300 kg live weight 10 - 15 animals in lorries and 20 - 25 

animals in a train wagon. Group size of pregnant and lactating 

cows and old bulls should consist of not more than 5 animals 

in lorries and 10 - 12 animals in a train wagon. These re­

commend at ion s are based on practical e x pe rie nc e not on 

scientific research.

Pigs

If the loading density is too high, this ma y cause un necessary

su ffering for the t r an spo rt ed animals. However, if the loading

dens ity is too low, standing pigs cannot support each other

and animals will fall down if sudden mo vements of the vehicle

occur. Information on the best loading d e n s ity is absent.

Schütz (1975) obse rve d that pigs lie down during transportation.

To make it poss ibl e for all pigs to lie down at the same time
2

an area per pig of 100 kg live weight of 0.5 m must be 

provided. This demand is underli ne d in experiments b y V o n  

Mickwitz (1982), who found that a high animal density (less 

than 0.4 m2 ) leads to an increase of body temperature, heart 

rate and respiratory rate. This means higher stress for the 

animals and results in a higher amount of PSE meat, because 

animals were s l au ght er ed with high body temperatures (up to 

4 1 ° C ) .
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Von Mick wit z (1982) conc lud ed the limit for loading dens ity
2

for slau ght er pigs (100 kg live weight) is 0.5 m . The Meat

and Live sto ck Commission (1974) confirms the recomme nd ati on s
2

for sl aughter pigs in othe r countries (0.5 - 0.6 m ), but
2

indicates that a range from 0.4 - 0.5 m would be adequate 

for baconers. The same source holds the opinion that variati on s  

in weight of pigs, weather conditions, vehi cle design and 

co nstruction prec lud e the re co mme nd ati on of precise loading 

densities.

Sheep

Sheep should be tr a n s p o r t e d  in groups, which do not contain 

more than 20 animals. The groups should be s e pa rat ed on the 

transport vehicles by fences. Rams have to be t r a n s p o r t e d  as 

single animals, if they are not t r an spo rt ed with sheep of 

their own herd (iinri chsen., 1979). Platt (1982) reports that 

on ships sheep are kept in pens with about 50 - 60 heads.

Muller (1982) who t r av ell ed with sheep from A u st ral ia to the 

Midd le East by ship, conside re d an average floor space of 

0.30 - 0.33 per animal to be sufficient. A c co rdi ng to this 

author, densities of 0.25 to 0.45 m^ had no influence

on death rate duri ng transport. Sheep should not be too losely 

packed, because this results in brui sin g whilst the vehicle 

is in motion.

There is much conflic ti ng evidence on journey times. Schmidt 

and j e n g e r k e n  (1980) found death rate increased with distance 

to the sl au ght er hou se whereasAugustini (1976) found pigs in 

"a better shape" after t r a n s po rt ati on over 300 km as against 

30 km. Although in national and international legislation 

loading densities are quoted for various species, weights and 

ages of animals, group size is not m e nt ion ed despite its obvious 

importance. The regulations on loading densities are based 

more on opin ion and n e go tat io n than on scientific information 

which can only come after plan ned research.
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2.2.3. Feeding and watering

The Euro pea n Convention for the Protect io n of Animals during 

In te rnational Tr ansport (Council of Europe, 1972) states:

"Dur ing transport animals shall be offe red water and appropriate 

food at suitable intervals. Animals shall not be left more 

than 24 hours without being fed and watered. This period may, 

however, be exte nde d if the journey to the destina ti on where 

the animals are unloaded can be comp let ed within a reasonable 

period". W h e t her this period has been based on ph ysiological 

data is doubtful.

Horses

If horses are t r an spo rt ed from Poland to Italy by rail, they 

are wate red at the border station in the Federal Republic 

of Germ any after having left the German Democratic Republic.

The transport has lasted about 18 hours then. The de scription 

of Wei chert (1981) shows that the horses are unlo ade d and 

some start to drink right away on the platform. Others, however, 

are much too excited to drink and have to be walk ed up and 

down the p l at for m for about a quarter of an hour before being 

able to drink. If horses are found sick or injured, they are 

excl ude d from the transport and sl au ght er ed in the nearest 

abat toi r i m me dia te ly (Bornkessel, 1982). Horses imported to 

Germ any and t r an spo rt ed by truck reach their d e st ina ti on within 

24 hrs, so they are not fed and watered. Horses in transit to 

France are wate red (Geyer., 1982).

Cattle

B i ss cho p (1961) studying feeding and resting behaviour of 

cattle during breaks in long journeys, showed a consistent 

patt ern of beha vio ur in the cattle. The cattle were unloaded 

into pens containing water and lucerne hay. The animals spent 

a short period of intensive feeding, duri ng which they ingested 

about 2 kg of hay. A short peri od of fidgeting, walking around, 

de su l t o r y  p i ck ing at the remaining food, dr inking, po s s i b l y  

el i m i n a t i n g  and finally lying down to rest, ruminate and sleep
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followed. The period of rest lasted up to an hour. After that, 

when the animals felt hung ry again, they were restless and 

moved about sear chi ng for food. Sutton et al. (1967) found 

that under similar conditions cattle showed a marked prefere nc e  

to walk around slowly befo re sett lin g down to eat and drink. 

During a combined journey of truck and rail desc rib ed by Friend 

et al. (1981), calves star ted i m me dia te ly eati ng hay and 

drinking water after loading into the railcar, reflecting the 

de pr iv a t i o n  duri ng the 75 0 km journey by truck to the rail­

road station. The calves c o nt inu ed eati ng and d r in kin g  

regardless of the smoothn es s of the ride. When the car was 

standing still, consump ti on was grea tly reduced as calves lay 

down to rest. When the car star ted movi ng again, the calv'es 

stood up and commenced eati ng and drinking. Apparent hay 

(5.1 kg) and water (21.1) c o ns ump ti on per head was normal. 

Ac co r d i n g  to Jackson (1974) duri ng a 24 hr. air journey,

Hereford cattle brow sed at hay but did not drink water.

These 4 reports suggest that cattle do eat and drink during 

transport, if the move men ts of the means of tr ansport are not 

too vigorous (Friend et al., 1981). However, if they are, 

cattle have to be u n lo ade d in order to be able to eat, to 

drink and to rest (Bisschop, 1961; Jackson, 1971); as is the 

case with horses.

Pi gs

If sl au ght er -pi gs are t r a n s p o r t e d  from The N e th erl an ds via 

B e l g i u m  and France to Italy, they hardly make use of the 

dr i n k i n g  nipples, made o p er ati on al at the bord er between 

France and Italy after havi ng been tr a n s p o r t e d  for at least 

24 hours (Van Putten & Lamb ooy/ 1982). One could imagine 

several reasons for this behaviour. The assumpt io n that they 

are not t h i r sty is a ve r y  simple one. However, there may be 

other reasons, which are much more c o mp lic at ed to deal with.
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One could for instance assume, that these pigs did not use 

the d r in kin g nipples, because they were not familiar with 

them. This po s s i b i l i t y  was tested by comp ari ng the drin kin g  

behaviour of 160 pigs used to drin kin g nipples with that of 

80 pigs being watered with troughs. There appeared to be no 

d i ff ere nc e between the pigs with nipples and the ones with a 

trough. However, pigs under a heavy stress did drink very 

little in contrast with pigs not being stressed. The latter 

did drink relativ el y much, no matter whether th ey were fed 

or not. The time before, during which they were not watered 

(24 hrs. of 48 hrs.) did not influence the amount of water 

intake (Lambooy, 1982).

It is not ve ry likely, that the pigs d r in kin g little were not 

thirsty. Inspection of the blood and carcasses of the slaughter 

ed pigs showed a certain amount of dehydration. Ne vertheless 

the claim is made that these pigs were not thirsty because 

they conv ert ed their body fat into water. Another observation 

does not support the assumption that pigs in transport are 

not thirsty. Many pigs for bree din g purposes are transpo rt ed  

by lorry from B e l g ium to the airport of Amsterdam. These 

transpo rt s last at least five hours. At Schiphol airport the 

pigs are unloaded and, once on the ground, are wate red from 

water troughs. Under such circumstances they appear to be 

really thir sty and are eager for water (Van Putten & L a m b o o y /  

1982).

Ther e may be another reason for not d r in kin g from the drinking 

nipples during a stop at the French-Italian border. Friend and 

others (1981) report the b e ha vio ur of calves during a rail 

transport of 2.5 days. Food and water were available during 

the whole transport. However, duri ng the stops the calves 

did neit her eat nor drink. They used these occasions to rest. 

Maybe t r a n s p o r t e d  pigs also are too tired to drink during the 

stops and simply rest.
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There is no reason at all to presume that horses are more 

stress suscept ib le than pigs. If this applies also to pigs, 

it would mean that pigs on their way to Italy have to be un­

loaded from time in orde r to let th em drink. This would be in 

accordance with the p r oc edu re we use with horses and also with 

the ne c e s s i t y  to unload cattle to let them eat and drink.

The n e c e s s i t y  to unload depends largely on whether the vehicle 

moves in a very u n p r edi ct abl e way like lorries, or provides 

a more or less stable e n vi ron me nt en a b l i n g  the animals to 

rest, to eat and to drink, like on ships in calm water and 

sometimes on trains. Jackson (1973) a c co mpa ni ed a transport 

of 120 pigs (age betw een 6 and 9 weeks) from England to Italy 

by ferry and railroad, which lasted 7 days. During the journey 

508 kg of creep feed and 10,9 10 1. of water were consumed by 

the pigs.

Sheeg

Ac c o r d i n g  to Geyer (1982), the duration of sheep transports 

by road from the middle and western parts of Poland and from 

Eastern G e r m any last no longer than 24 hours. It has to be 

supp ose d that sheep transpo rt s from the East of Poland and 

from the Soviet Union do not reach d e st ina ti ons in France 

within 24 hours. For this reason sheep from the Soviet Union 

had to be unloaded, fed and watered. If the animals arrive at 

their d e s t i n a t i o n  place however within a " r ea son ab le time" 

(according to Geyer, 1982, not longer than additional 6 hours) 

they are not unloaded. The author assumes that the unloading 

of 400 sheep out of multiple floor trucks causes more stress 

to the animals than a dura tio n of the transport of about 30 

hours.

Vigorous movements of the vehi cle prevents animals from 

drinking. During stops animals often prefer resting to d r i n k i n g . 

Ther efo re it is useless to install expe nsi ve watering devices 

without giving the animals a real chance to consume the water.
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The re quirements for "a real chance" differ from species 

t o species. For horses it means unloading. For other animals 

research is urgently n e e d e d .

2.3. At the abattoir

2.3.1. Unlo adi ng and handling

Arri vin g at a sl au ght er -ho us e at the end of the journey the 

animals should be unloaded immediately. Animals should not 

have to wait in a standing transport vehicle. For unloading 

the same basic rules should be applied as for loading.

Grandin (1981, 1982b) claims that u n lo adi ng chutes should be 

c o ns tru ct ed d i ff ere nt ly from those used for loading. A chute 

used for unlo adi ng any type of livestock should be wide and 

straight to provide a clear, unimpeded path to exit. If the 

chute is curved too sharply, the animals may refuse to leave 

the truck beca use the chute appears to be a dead end. 

Di se mb a r k a t i o n  of se a- tra n s p o r t e d  livestock can also be haza r­

dous for the animals. The watei level at ports affects the 

angle of the gangway on which the cattle are driven off the 

ship; a correla ti on was found betw een the steepness of the 

gang way and the damage to the animals (Muller & Von Horsten, 

1982).

I

Cattle

A c co rdi ng to Drawer (1971) hurrying too much while driving 

cattle on slippery ramps and ways may cause painful fractures 

of vertebra and other bones, and bruises. At abattoirs special 

vehicles should be available for injured animals. According 

to Grandin (1979,1980b) livestock often get injured while th ey  

are being loaded or unloaded. Leg and foot injuries can occur 

if the truck is not p o si tio ne d properly against the loading 

dock. In cattle 66% of the bruises of the loin area occur 

during loading or u n lo adi ng of trucks. The double deck trucks 

which unload through the side instead of through the rear may 

be a factor in the high percent ag e of brui sed loins.
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The major p r o b lem in such trucks occurs when cattle are being 

unlo ade d from the top deck since they have to walk down an 

internal ramp from the top deck, ne g o t i a t e  a 90° turn, and 

walk out the door at the b o tt om of the ramp. If the animals 

become exci ted or are rushed by the handlers, th ey can dumb 

their loins against the side of the door.

Pigs

For u n lo adi ng pigs various types of p l at for ms are used. The 

upper deck of the lorry is n e ar ly always unlo ade d first and 

because the u n lo adi ng pl atforms have been adju ste d to the 

height of the lower deck, it is ne c e s s a r y  to bridge a differe nc e  

in heigt of about 1 m when unlo adi ng the upper deck. Pigs 

prefer to walk up a slope rather than down one. They become 

fr ig hte ne d when th ey have to walk down the slope. The truck 

drivers are usua lly in a hurry, so that the pigs tend to be 

handled with a lack of p a ti enc e and often with undue force.

The pigs are driven down the slope with the help of an electric 

goad. Those pigs that cannot get up, because of cramp or 

because of dise ase or injury, will be tramped underfoot during 

the process. They will have to be dragged off the truck. This 

is usua lly ac co mp a n i e d  by beat ing or kicking or they are 

drag ged across the floor, often with a chain atta che d to one 

of the hind legs (Scientific Commission on intensive livestock., 

1978).

At the end of the journey, which often means after two or three 

days of travell in g, pigs may not be too well received. They 

may arrive at night and then have to wait in lairage until the 

next day to be slaughtered. They may even have the m i sf ort un e  

to arrive on a Sa tu rda yn igh t and in that case th ey have to wait 

a whole weekend. M o s t l y  they are showered after arrival, but 

sometimes such facilit ie s are not present.

After transport pigs should be showered, but not continuously. 

They prefer 2 showers of a quarter of an hour to un- 

interupted show eri ng duri ng a two hours rest at the slaughter-
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house ( Van Putten & Lambooy., 1982).

Sheep

Ac c o r d i n g  to the Meat and Livestock Commission (1974) unloading 

facilities for sheep at the lairage should provide unloading 

ramps to reduce steepness of lorry tailboards. Adequate lighting 

is ne ce s s a r y  in the unloading area during the hours of darkness. 

The use of "Judas- sh eep " to lead sheep from transport vehicles 

to lairage pens would reduce handling and stress to a minimum.

Poult ry

Gerrits & De Koning (1982) desc rib e the un loading of broilers. 

After arriving at the slaught er -ho us e the broiler stacks are 

de-stacked. Only a small number of s l a u ght er -ho us es are equiped 

with a mechanical de-stacker. In many cases the full crates 

are dropped onto a roller conveyor; the top crate from a stack 

falls down about two meters. During the manual de -stacking the 

crates are not always kept in a horizontal position, so that 

sometimes all broilers are pressed t o ge the r along one side of 

that crate.

In order t o avoid delay in unlo adi ng then tr an spo rt ati on should 

be well planned. Delayed unloading is unaccep ta ble if animals 

have been t r an spo rt ed in a way nobody can take care of t h e m , 

or in vehicles without adequate ventila ti on during s t o p s .

B e c a use the animals are tired after long journeys special 

ar rangements should be made to prevent them from stumbling and 

falling down ramps.
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2.3.2. Immediate slau ght er or Lai rage to precede slaughter

Acco rdi ng to the Euro pea n C o nv ent io n for the P r ot ect io n of 

Animals for slaughter, animals shall not be taken to the place 

of slau ght er unless they can be s l au ght er ed immediately.

Animals which are not s l au ght er ed immedia te ly on arrival shall 

be lairaged. Kenny and Tarrant (1982) noted that a so-called 

rest period in p r ac tic e is u s u a lly unavoid ab le in order to 

ensure the co nt i n u i t y  of the supply of animals for processing. 

Several authors doubt that animals are able to rest or re­

cover from the stress of tr ansport in the given types of 

lai rages.

After t r a n s p o r t a t i o n  animals often are plac ed toge the r with 

strange groups in lairages. Grandin (1979) and Kenny and 

Tarrant (1982) i n ve sti ga ted mixing of u n fa mil ia r groups of 

cattle. This caused a high level of agonistic beha vio ur and 

resulted in a high level of physiol og ica l stress. Cattle 

became stressed if they were sorted and regrouped more than 

once during a 48 h period. Mixi ng was co un ter pr o d u c t i v e  as it 

p r ev ent ed the animals resting and they fr eq uen tl y become 

exha ust ed and sometimes injured. Ac c o r d i n g  t o K e n n y  and 

Tarrant (1982) the behavioural response to mixed penn ing is 

most obvious and intense among young bulls. They o b se rve d that 

the animals showed an immediate and high level of aggressive 

and m o un tin g a c ti vit y which grad ual ly abated over a considerable 

numb er of hours, as the social h i er arc hy was e s ta bli sh ed and 

the animals became exhausted. The total number of behavioural 

interac ti ons per minute at 30 min after m i xi ng was 1.29;af te r  

150 min 1.21 and after 240 min still 0.95.

Kilgour (1976) reported that the shape of pens is an important 

factor. Cattle, like pigs and sheep, prefer to rest along the 

fence, also square pens mean that cattle are more crowded than 

in long, n a rr ow pens. Bulls start to fight, if the distance 

betw een animals is less than 5.5 m, even in formed groups.



36.

Bulls are ve ry sensitive to d i st urb an ce and grea tly stimula te d  

by seeing other socially active cattle, whet her figh tin g or 

mounting. Mixi ng strange bulls can best be carr ied out towards 

evening, immedia te ly before feeding.

D a rk -cu tt ing in cattle which spend the night in the slaughter 

plant stockyards can be p r ac tic al ly e l im ina te d in steers if 

the animals are kept unmixed in the stockyards. Bulls should 

be s l au ght er ed as soon as possible after arrival. Loads of 

cattle which have been shipped for long dist anc es or through 

bad .weather should be allowed to rest for one or two hours 

only and then slaught er ed ( Grandirv 1980).

The effect of penning of steers before slaughter on the 

oc cu rre nc e of d a rk -cu tt ing meat was in v e s t i g a t e d  b y G r a n d i n  

(1979). She described observa ti ons on 423 steers penned in 

groups at a show ground, t r an spo rt ed by road for 5 h to an 

abattoir, where they were again p e nn ed in groups until 

slaughter. The animals were trea ted as follows:

No of animals Treatment % DFD

80 T r a n s p o r t e d  im me di a t e l y  0
penned and slaught er ed 
on arrival at abattoir

45 1 night penned at show- 
ground, s l au ght er ed on 
arrival

0

84 2 nights penned at show- 
ground, slaught er ed on 
arri val

3.5

29 3 nights penn ed at show- 
ground, s l au ght er ed on 
arrival

10

79 1 night penned at show- 
ground, 1 night in lairage

(figure missing)

109 1 night penn ed at show- 
ground, 1 night in lairage

17
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Grandin (1980) points out that one of the reasons the incidence 

of da rk -cu tt ers is lower in the U.S. (0.5%) than in England 

(8-10%) is that the m a j o r i t y  of the fed steers and heifers 

are handled in large homogen ou s groups and not mixed with 

strange animals. Investi ga tio ns indicated that mixi ng strange 

steers together on ly once would u s u a l l y  not cause dark cutters 

if the animals were s l au ght er ed within 24 h after mixing.

If strange steers were mixe d together, and then re-sorted, 

so that their social h i e r a r c h y  was di s t u r b e d  two or three 

times within 48 h prior to slaughter the i n ci den ce of dark 

cutters rose sharply.

McVeigh et al (1982) s t u d ied muscle glycogen br e a k d o w n  duri ng  

mixed p e n n ing of young Friesian bulls. M i xi ng was ac co mp a n i e d  

by a high degree of physical activity, which g r a d u a l l y  

lessened d u ri ng the 6 h stress period. Physical exchanges 

betw een the n e wc ome rs and the e s ta bli sh ed group consisted of 

aggress iv e b u t t ing and pushing, and frequent mounting.

Physical ac t i v i t y  was pr o b a b l y  ac co mpa ni ed by emotional arousal 

in response to a novel and t h r e a t e n i n g  situation. Stressed 

bulls showed increases over controls in body te mp er a t u r e  

(P 0.001), heart rate (P 0.001), serum n o n e s t e r i f i e d  fatty 

acids (P 0.05) and plasma creatine kinase (P 0.01).

Musc le glyc oge n content fell duri ng stress to 41% of the value 

for the control animals (P 0.001). Re c o v e r y  of muscle glyc oge n  

co nc e n t r a t i o n  to resting values took 3 to 7 days under 

favoura bl e conditions (McVeigh et al 1982; McVeigh and Tarrant 

1982).

Augustini (1981) i n ve sti ga ted the effect of different wait ing  

times and group co mp ositions in the lairage for bulls raised 

in loose yards. He found that lengthening the waiting time 

on the day of arrival and also p r ol ong in g the time in lairage 

till the next m o r n i n g  was closely a s so cia te d with an increase 

of d a r k - c u t t i n g  beef in M. semimembranosus. On ly if the animals 

were sl au gh t e r e d  immedia te ly after arrival was d a r k - cu tt ing  

avoided. When bulls were mixed together, wait ing times up to 

90 min resulted in some incidence of high ultimate pH values.
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The fr eq u e n c y  of da rk -cu tt ing in beef was Lower in groups 

which were not mixed together. In these groups a prol ong ed  

wait ing time (at least 1.5 to 3 h) was n e c e s s a r y  to produce 

this qual ity fault. The pH value at 48 h post mort em was 

clos ely correla te d with glycogen concent ra tio n and meat 

te mp er a t u r e  (both meas ure d in M. semimem br ano su s at 30 min 

post mortem) but not with the co nc entrations of creatine 

ph osphate, ATP and lactate.

Kol'k and Kol'k (1972) studied the influence of different 

starvat io n times and overnight p e n n i n g  in lairages on the meat 

pH values. The pH value was measured on a total of 305 cattle. 

St ar vat io n times were from 0 to 28 h. Starvat io n did not improve 

the pH value. On the contrary, for animals kept in lairage 

overnight, the number of carcasses showing pH values above 6.2 

was twice as great as in animals sl au gh t e r e d  im mediately after 

arriving.

Ge sc h w i n d t ar|d E h i n g e r  (1979) studied the influence of different 

wait ing times before slaughter in broilers. For this purpose 

the animals were placed on the ramp of the slaught er hou se for 

0 to 4 h. The ambient t e mp era tu re was 20 to 24° C, inside the 

boxes it was 13° C higher than outside. The co ncentration of 

carbon dioxide was between 0.2 and 0.3 volumes per cent and 

the co ncentration of ammonia was 4 ppm at the end of the expe ri­

ment. The weight loss after the first hour was 2.6 per cent and 

after 4 h was 3.75 per cent. By increasing waiting periods up 

to 3 h the tenderness of breast and thigh meat was decreased.

The water bind ing capa cit y was at a m i ni mum after 3 h of waiting 

before slaughter. Bloo d paramet er s including haematocrit, 

haemoglobin, serum protein, serum lipids and serum cholesterol 

in dicated an increasing stress situation.
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3. Specific criteria

Methods of transport

Animals are t r a n s p o r t e d  by road, rail, sea and air. Each 

method has its unique ad vantages, the most common method 

of transport of farm animals within or betw een European 

countries is transport by road. National legislation within 

Member States ensures m i n i m u m  co nstruction requirements.

For example, the Agricul tu ral Department (1978) state that 

livestock vehi cle s must c o n f orm to statutary co nstruction 

and ma in te n a n c e  standards. These are intended to ensure 

that animals do not get injured or suffer in vehicles which 

are poorly de s i g n e d  or m a i n t a i n e d  or not p r op erl y equipped. 

The re quirements cover the prov isi on of:

(1) floors c o n s t r u c t e d  so as to give a proper foothold to the 

animals

(2) interiors which are free from da ngerous projections

(3) ramps for loading and u n lo adi ng c o ns tru ct ed acco rdi ng to 

certain specifications.

(4) suit abl y desi gne d and c o ns tru ct ed partiti on s used to 

sepa rat e the animals

(5) rigid sides and suitable roofs to vehi cle s, to protect 

the animals from the weather

(6) adeq uat e ventila ti on

(7) easy access to the animals

(8) arrange me nts to prevent overcro wd ing , including spec ifi­

cations of m a x i m u m  pen sizes.

Several authors believe all transport vehicles have to be 

equi ppe d with lights. These requirements apply for all means 

of transport.
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Road vehicles

Road vehicles are the main transport meth od to carry pigs.

Pigs are t r an spo rt ed in specially d e si gne d trucks which have 

two storeys, with a lower and upper deck; some trucks may 

have three decks. Pig transporters are desi gne d to carry 

between 75 and 100 pigs at a time (Scientific Commission on 

Intensive Livestock). Van Putten and Lamb ooy (1982) recommend 

a distance of 3 m between partitions in a lorry.

Ac co r d i n g  to the Meat and Livestock Commiss io n (Technical 

B u ll eti n N° 14,1980) some vehicles have an inadequate head- 

room which accentuates overcrowding. It is assumed that precise 

recommendations for heights between decks in p i g  vehi cle s are 

not possible as there are considerable variati on s in the size 

and weight of pigs carried. However, as a guide each animal 

must be able to stand up and there should be sufficient head- 

room for the proper circulation of air. Each pen on each floor 

should be easily accessi bl e to personnel. But this is difficult 

to achieve due to the low distance between the decks and the 

loading density.

Van Putten (1982) states that vehicle loading ramps are 

gene ral ly at an angle of 30° to the ground. This is, as me n­

tioned earlier, too steep for pigs. The loading ramp should not 

exceed an angle of 15°, which makes the ramp too long to be 

a part of the lorry and ther efo re should be equipment at the 

fattening farm. A c co rdi ng to Sybesma et al. (1978) lorries are 

now available with hydraulic lifts, which makes loading and 

unlo adi ng less stressful for the animals. A claimed d i s a d va nt age  

of hydraulic lifts is that the process of loading and u n lo adi ng  

is more time c o ns umi ng compared with other methods.

About 10 years ago containers to carry pigs were discussed.

Van Putten (1973) and Wohl fah rt and Schroter (1974) reported 

good results using this meth od in respect of deathrate; pigs 

also arrived far less stre sse d at the abattoir. The higher 

organiz at ion al requirements of this meth od pr o b a b l y  meant 

it never became popular.
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A c o nt inu in g p r o b l e m  seems to be the proper v e nt ila ti on of 

the lorries. Ac co r d i n g  to Van Putten and L a m b o o y  (1982) pigs 

are ve ry hot after loading on a lorry because of the physical 

and ps yc hol og ica l stress. The authors state that ample v e n t i ­

lation-openings are vital even for transport lasting only some 

hours. There are many p u bl ica ti ons on the influence of high 

tempera tu res , but no informa ti on about the impact of ve ry low 

t e mp era tu res on pigs in long dura tio n transpo rt ati on . One 

solution could be to equi p lorries with air co nditioning 

Horses, cattle and sheep (depending on the fleece) are less 

sens iti ve to cold conditions than pigs, alth oug h these species 

have to be p r ot ect ed from inclement weather.

In interna ti ona l transport cattle are carr ied in trucks with 

two decks holding about 70 bulls (Geyer, 1982). For trucks 

tr a n s p o r t i n g  sheep the Meat and Livestock Commission (1980) 

recommends adequate p a rt iti on points, ideally at 30 cm centres, 

should be provided. Partitions should be p r ov ide d for at least 

ever y 2.4 m of vehi cle length. The top deck of three-deck 

vehi cle s should be t o t a lly enclosed. To reduce the slope of the 

deck, lorries should be built on either the step ped frame 

p r in cip le or with a lower than normal tu rn t a b l e  height.

A c c o r d i n g  to Geyer (1982) one lorry can carry 300 to 500 sheep 

or lambs. The same author reported horses intended for slaughter  

are t r a n s p o r t e d  by trucks carrying 18-22 animals.

Ac c o r d i n g  to Loliger (1974) and L o l i ger and Torges (1977)

tr an s p o r t a t i o n  of p o u l t r y  d e st ine d for slaughter is carried out

n e ar ly e x c l u s i v e l y  by road. Poultry (broiler, poulards, finished

laying hens) are t r a n s p o r t e d  in special containers which have

openings for ve n t i l a t i o n  on each side. The height is between

23 and 26 cm. The d e n s ity in the co ntainer depends on the weight

of poultry: up to a live weight of 12 50 g the area prov ide d
2

per animal is 250 cm , up to a live weight of 1500 g an area 
2

of 32 0 cm and for animals heavier than 1500 g an area of 

360 cm^ is recommended.
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Each cage contains 12-2 0 broiler or 10-17 laying hens.

The loading capacity of a lorry with trailer is between 10 

and 1 5 .0 00 broiler and laying hens, or 1000 to 1200 turkeys.

These authors expect the duration of tr ansport of broilers 

to be betw een 3 and 6 h and for finished laying hens 12 to 

15 h in Germany.

Ac c o r d i n g  to the same authors turkeys are tr an spo rt ed for both 

short and long journeys with distances up to 600 km. Turkeys are 

t r a n s p o r t e d  in metal containers (each for 6-12 animals) in 

5-7 tiers on the lorry. The sides of the containers consist 

of bars or fences that allow proper ve ntilation. The tiers 

of containers are divided by solid horizontal partitions.

In mult ipl e deck lorries concern is e x p r e s s e d  about the droppings 

falling from the upper decks on to the animals beneath, and 

from the lorry on the road. Animals become wet and cold from 

the faeces of their conspecies. Droppings lost on roads are 

not desirable if there is any danger of pathogenic c o nt ami na­

tion.

3.2. R o l l -on /r oll -o ff ferries

From the United Kingdom the greatest pr op ort io n of livestock 

e x po rte d for breeding, further f a tt eni ng and slaughter goes 

by roll-on/rol l-off transport. Five v e t e r i n a r y  officers 

a c co mpa ni ed livestock from certain major English ports for a 

six-week period. They pu bl i s h e d  in detail on this method of 

transport (Brown et al. 1976). L i ve sto ck lorries were loaded 

as late as poss ibl e on the ferries. These lorries were placed 

nearest to fans or open spaces, where the vehicles had the 

best ventilation. If the hold was not full, the vehicles were 

given extra space all around, or if the hold was full, they 

were plac ed in the best p o si tio n available. The best po sitions 

were those in the centre since the ones on the sides of the 

ship were not this good. Problems can occur in ventila ti on,  

p r ob abl y due to a brea kdo wn in communication, or lack of kn ow­

ledge, rather than an actual mechanical fault. T e mp era tu res  

in the hold varied on different trips from 14° C to a maxi mum
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of 24° C. These were independent of the external weather 

conditions. T e mp era tu res up to 26° C were recorded. The higher 

tempera tu res usua lly o c cu rre d in the forward pens of the 

upper tiers. If two or more rows of vents were provided, 

ammonia was not u s u a lly experienced. In a l um ini um containers 

with limited ventila ti on, ammonia was frequen tl y noticed.

All vehicles were pr o v i d e d  with access doors; so all pens were 

accessible to some extent. Some vehi cle s had safety grills 

inside the doors. Few lorries had two metal cross bars inside 

each d o o r  t o  prevent animals fall ing out when the doors were 

opened. U n lo adi ng time from ferries was g e n e r a l l y  very rapid 

and livestock lorries were u n lo ade d as soon as possible.

3.3. Trains

The European Convention requiries that railway trucks shall 

be marked, covered and co ns tr u c t e d  to prevent escape and 

ensure safety and adequate ve ntilation.

Vehi cle s shall prevent escape, ensure safety and have a roof 

and tying facilities. Pa rtitions shall be rigid. The advantage 

of t r a n s p o r t a t i o n  of livestock by trains is that they are 

a c co mpa ni ed by personel. For long du r a t i o n  transpo rt ati on  

they carry feed and in some cases water. But if the water is 

not p e r m a n e n t l y  available livestock are prov ide d with it on 

stops during the journey. Another ad vantage of transport by 

train is that trains in transit are control le d p e rm ane nt ly and 

the posi tio n of the train is always known. In the a c co mpa ny ing  

travel documents the locations, time and dura tio n of feeding 

and w a te rin g are noted. About one fourth of the horses expo rte d  

from Pola nd are t r a n s p o r t e d  by railroad. The transports are

carried out by the German or the French Ra i l r o a d  Administrations.
2

The area of these wagons is 25 to 33 m . The middle of the 

wagon is reserved to feed or inspect so that the area is 2.4 

to 2.75 m per horse. Eight to ten horses are loaded per wagon 

in a right angle to the driving direction.
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O n l y  sports horses are loaded in the driving direction. 

V e n t i l a t i o n  wings, de p e n d i n g  on the w e a t h e r  are tota lly or 

p a rt ly opened and the sliding door is 15 to 35 cm open 

(Bornkessel, 1982).

Jackson (1973) reports the transport of 120 piglets from the 

United K i n g dom to Italy in a railcar conv ert ed into 4 pens 

each of 4.65 m^. A central area between the doors of 2.74 x 

2.44 m was left for feed, water and bedd ing for the pigs.

The journey lasted 7 days and included 2 days of waitingtime. 

The only serious p r o b lem was with ventilation. The ventilators 

could not be adjusted from inside the railcar so the choice 

was between cold or co ndensation and Jackson (1973) believes 

that if plen ty of food is available it is better to keep the 

v e nt ila to rs open.

3.4. Fitted vessel

The European Convention incorporates specific regulations 

about sea transport. The articles 25 to 30 of the Convention 

state, that animals should be tied, or pr o p e r l y  accommo da ted  

in pens or containers, with adequate p a ss age wa ys between to 

allow access. All parts of the vessel where animals are 

a c co mmo da ted should be prov ide d with d r ai nag e and kept in a 

sanitary condition. The number of attendants shall be suffi­

cient. The vessel shall be pr o v i s i o n e d  with sufficient 

d r in kin g water and ap pr opr ia te foodstuffs. Provisions for the 

isolation of ill or injured animals are required.

Dow (1976) states that there are matters for concern 

due to transport by sea. First, an increas in g number of ships 

enga ged in livestock import and export, which once flew the 

Brit ish flag, are pass ing under flags of other nationalities. 

This might be true for several other member states of the EEC 

also. Second there is growing evid enc e of ships' captains 

sailing under owners' order but cont rar y to their best judge­

ment on the s u it abi li ty of conditions for their livestock 

cargoes.
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Transport of horses by sea was important for m i li tar y reasons 

as a means of mass t r a n s p o r t a t i o n  in the past. Sea transport 

of sports horses has been replaced by airtransport. Except in 

countries, which proh ibi t the import of horses by air for 

reasons of co nt rol li ng diseases. Horses are kept on ships in 

containers of the f o ll owi ng m i n i mum size: 85 cm wide long, 

and 200 cm high. The containers are arranged at right angles 

to the sail ing directi on , in order to bala nce the d a sh ing of 

waves and the rolling of the ship. The passages between the 

containers have to be 90 cm wide to make a change of the 

p o si tio n poss ibl e duri ng the journey. The horses are loaded 

on a gang way which shou ld have sidewalls of 150 cm (Hinrichsen 

and Korner, 1978).

World Society for the P r ot ect io n of Animals (WSPA) (1982 a) 

field i n v e sti ga tio ns into the bulk transport of horses for 

sl aughter showed a high p r op ort io n of injuries when the horses 

were e x am ine d at the place of di se mbarkation. In some instances 

the u n s a t i s f a c t o r y  mode of transport, i.e. bad design features 

of the tr a n s p o r t e r  and equipment, is clearly the cause of these 

injuries. However, there have been occa sio ns when the mode 

of transport was clea rly not a fault and the causes remained 

obscure. Ethological studies into equine be h a v i o u r  and the 

effects of stressful stimuli in horses indicate that horses 

react su bs t a n t i a l l y  d i f f e r e n t l y  from domestic farm animals, 

p a r t i c u l a r l y  in relation to bulk transport. In this respect; 

a special case may well be to prec lud e horses from this type 

of transport unless the most stringent safeguards are applied 

- acco rdi ng to the opinion of the WSPA. Horses tr a n s p o r t e d  in 

bulk for slau ght er purposes are usua lly t e th ere d alongside 

each other or in close p r o x i m i t y  with each other within the 

confines of pens. While these a r ra nge me nts permit desirable 

bodi ly contact to be maintai ne d, the individual distances 

required betw een animals for peaceful c o ex ist en ce is not 

provided. The results are bite wounds.
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Ac c o r d i n g  t o M u l l e r  and Von Horsten (1982) sea transport is 

the cheapest way to transport cattle. Cattle t r an spo rt ed  

in these ways as well as those reported by Von Horsten (1979) 

are d e st ine d for breeding. Increasing ambient te mp eratures led 

to higher body temperatures, re spiratory rates and pulse rates 

in animals t r an spo rt ed on the deck of the vessel.

Sheep are tr an sp o r t e d  by sea from Australia to the Middle East. 

Several of the ships used are carrying 90.0 00 to 100.000 

sheep on six decks. Five to six stoc kme n take care of the 

animals supervi se d by a livestock offi cer who is responsible 

for nutriti on , health, treatments, records and the m o ni tor in g  

of t e mp era tu re and ventila ti on levels (Platt, 1982).

Muller (1982) has also accompa ni ed these transports. He 

d e s c r i b e d  the climatic conditions. The tempera tu re increased 

from 21°C to 36°C on the E-deck and the relative humi dit y  

from 65% to 95%. NH^ - concent ra tio n vari ed between 7 and 

35 pp m and CO^ - concent ra tio n between 0.08 and 0.1 0/00.

Stre win g s u p e r ph os pha te reduced the NH^ - co nc ent ra tio n from 

15 to 4 ppm and in one transport reduced the losses.

3.5. Transport by aircraft

Air transport is the most careful, but the most expensive 

m e th od to carry animals. It is poss ibl e for an animal to be 

taken to any part of the world in a matter of hours, thus 

increas in g its survival potential. Millions of animals are now 

carried by aircraft each year, but, because of its high costs, 

air transport is more widely used for the movement of zoo 

animals, wild animals for laboratories, and valuable domestic 

animals, such as racehorses, and bree din g animals, than for 

the routine transport of livestock (Halls, 1978). Transport 

by air shall be d e sc rib ed even if animals of high value are 

tr a n s p o r t e d  by this meth od so far.

R e gu lat io ns for horses transpo rt s are prov ide d in the Live 

Animal Regulat io ns of the International Air Tran spo rt A s si cia ti on  

I A T A ) .
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Acco rdi ng to H i nr ich se n- a n d K o r n e r  (1978) normal planes, 

freight or t r a n s f o r m e d  pa ss e n g e r  planes serve as the means 

of transport. The numb er of horses tr a n s p o r t e d  by a plane 

depends on the type of plane. The animals are loaded in 

containers outside the aircraft. As soon as an animal is in 

a container, it is s e c u r e d  by a belt that runs across its 

back. This prevents the m o un tin g of the horses in the container. 

The loading of the container is carried out with the help of 

a special lifting pl atform, which conveys th em up to 8 m into 

the cargo department. The critical stages on the flight are 

the take off and landing. The horses calm down as soon as 

the flight alti tud e is reached.

Similar ob s e r v a t i o n s  were made by Jackson (1974) with cattle; 

resting be ha v i o u r  seemed to increase in the animals as the 

journey continued. The transport of one-day old chicks by air 

is reported by H o og erb ru gge and .Ormel (1982). G e ne ral ly 3 to 

12 hours after hatc hin g the chicks are tr an sp o r t e d  by truck 

to the airport, then the boxes are put in pall ets or dire ctl y  

loaded into the bell y of the aircraft. The time between 

loading and take off has to be as short as poss ibl e since 

duri ng loading there is usua lly only natural ve nt il a t i o n  in 

the aircraft.

In modern aircraft heating is present in all compartments.

This means that only in the case of mist ake s or accidents is 

the death of 1-day old chicks caused by low temperatures.

During the flight the authors collected data about tempera tu re  

values inside the plane. The data show a large d i ff ere nc e in 

t e mp era tu res found in boxes located at different places. 

Sometimes the authors found t e mp era tu res e x ce edi ng 35°C.

These high t e mp era tu res are dang ero us for the chicks. The 

heat p r od uce d in the chick box can only be removed by con­

vection or ve ntilation. As most chick boxes are surroun de d by 

other boxes the net heat loss by ve nt il a t i o n  is about zero.

So the only p o ss ibl e way to reduce the heat is by convection. 

The loading co nf i g u r a t i o n  of the boxes depends on the size 

of the boxes and on the compartment in the aircraft.
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To prevent boxes from moving they are often stacked Like 

bricks. This means that air ci rculation between the boxes 

is Limited and heat removal is reduced.

Much better ventila ti on is possible when there is an open 

space between each stack of boxes. But this will render the 

adhe ren ce between the individual boxes to be poor, making 

the use of so-called "spacers" nece ssa ry to keep the box 

stru ctu re rigid.

In most aircraft the fresh air inlet is situ ate d at the top 

of the compartment and the outlets at the side wall or at the 

loading floor so that the v e nt ila ti on s y s t e m  does not suit 

the transport of large numbers of chicks. The authors are 

of the opinion that the present ve nt il a t i o n  system is inadequate 

for animal transport, which involves a layered system of 

stacking. For chicks and p o u l try the removal of warm air is 

less than the ventila ti on rate of the aircraft would suggest. 

Muller (1978) calculated v e nt ila ti on rates per kg bodyweight 

for the air transport of the different species of domestic 

animals, which will allow a s a ti sfa ct ory t r a n spo rt ati on  

of these animals. As ve nt i l a t i o n - r a t e s  during flight are 

smaller than at ground level it is n e c e s s a r y  to have additional 

v e nt ila ti on equipment prov ide d during loading etc. The t e m p era­

ture of the- cab in is easy to keep about 18-24°C while the 

ambient te mperature outside is about -50°C. Critical conditions 

arise in the course of landing and on the ground itself, where 

the t e mp era tu re of the cabin or cargo department cannot be 

cooled down by inlet of ambient air of high temperatures.

These situations occur in the tropics as well as in temperate 

zones if the loading d e n s ity of the aircraft is too high.

In all transport methods s a t i s fa ct ory v e nt ila ti on is crucial 

and this must function e f f e c t i v e l y  during all climate 

conditions and for the different species sex and age; havi ng a 

direct re la tionship to group size and stocking density.
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Economic, ma r k e t i n g  and social c o n s ide ra tio ns  

Economic effects of t r a n s p o r t a t i o n  of animals include losses 

caused by death, brui sin g, lower meat q u a l i t y  and weight loss. 

Whilst in most countries transport deaths have decr eas ed 

recently reports of lower meat qual ity caused by stress 

during transport have increased. Further c o n s i de ra tio ns of 

economic aspects include co mparisons of the means of transport 

and the advanta ge s or di sa d v a n t a g e s  of slau ght er near the 

point of production. This report does not deal with the 

economic aspects of the e n t r epr en eur ia l co ns i d e r a t i o n s  of 

in te rnational trade in slau ght er animals.

Death rate and injuries

Death rates in in ternational transport seem to have de c r e a s e d  

recently under w e s t ern Euro pea n conditions. One of the reasons 

might be that animals intended for export are sele cte d ca re­

fully to pass the v e t e r i n a r y  inspection and c e r t i fi ca tio n of 

fitness for transpo rt ati on .

There might be another reason, however. There is the p o s s i b i l i ­

ty that the remarka bl y low death rate could be a result of an 

in sufficient re gi str at ion of major fatalities. Everyone who is 

engaged in t r a n s p o r t a t i o n  of livestock knows cases of high 

mo rt al i t i e s  where the au thorities were n o ti fie d too late or for 

other reasons were not able to react. Examples of such cases 

are high death rates in cattle caused by pr o l o n g e d  wait ing times 

in North African ports where the cattle were not un l o a d e d  because 

of Ramadan; calf losses in France were caused by an unsuita bl e  

lorry, calves broke through the upper decks; high sheep losses 

were caused by e x ce ssi ve driving time without a break because 

the driver got tost. But the statistics in which such cases 

are registered are unknown.



4.1.1. Mortality and injuries in horses

Ac co r d i n g  to Bornkes se l (1982) the loss of horses transpo rt ed  

by train from Poland to France is on average 0. 8% obse rve d at 

the German border. Geyer (1982) found from a total of 27,000 

horses t r an spo rt ed by road from Poland to France in 1980 five 

animals were dead at the border station of Helmstedt, and six 

horses had to be excluded from further transport because of 

severe injuries or sickness.

4.1.2. Mo rt a l i t y  and injuries in cattle

T r a n s p o r t a t i o n  can result in high calf mortality, especially 

when the animals are tr ansported at an early age (Stephens,

1982). For example, calves younger than 14 days of age that 

were tr an sp o r t e d  over long distances have shown a m o rt ali ty rate 

as high as 23% (Staples and Haugse, 1974). Calves are susceptible 

p a r t i c u l a r l y  in the first days of life or duri ng long distance 

transport (Barnes et al. 1975). For example in several shipments 

of calves by air from the USA to Italy in 1964, mort ali ty during 

shipment was very low, but heavy losses oc c u r r e d  during the 

first 8 days after transport, in some cases more than 9% 

(Claxton, 1968). Rodenhoff and Schonherr (1971) found that 

transport mort ali ty in cattle carried by rail was twice as high 

as it was during road transport. Deaths of cattle during road 

or rail transport were esti mat ed at 0.01% and the most frequent 

causes of death were su ffocation or cardiac insuffi ci enc y  

(Istvan, 1979).

Apart from these findings, most of the information on transport 

m o rt ali ty in adult cattle is related to sea transport. Losses 

in cattle e x po rte d from Australia in 1 9 56 -19 58 were caused by 

heat stroke, high humi dit y and injuries sustained during 

e x ce ssi ve mo vements of the ship (Lavers, 1959). Contrib ut ory  

causes were ov ercrowding, inadequate d r in kin g water, incorrect 

feed and failure of cattle to adapt. During shipment of 350 

cattle from New Zealand to South East Asia 102 died (Donaldson, 

1970). Ande rse n and Lowe, (1971) co ncluded from a study of ship­

ments of cattle by this route that m o rt ali ty could be reduced
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simply by pr ov i d i n g  adequate ve nt il a t i o n  and water supply.

The effect of o v e r c r o w d i n g  has also been de m o n s t r a t e d  during 

the sea transport of 5275 br e e d i n g  cows from West Germ any to 

Morocco in fourteen shipments between Nove mbe r 1974 and March 1975, 

m o r t a l i t y  was 1.3% in pregnant cows and abortions accu rre d in 

4.5. % (von Mick wit z et al., 1976), of 5509 pregnant cows in 23 

shipments, 0.69 % of the animals died and 4. 6 4 %  had abortions of 

those t r an spo rt ed on deck, whereas 2.0% died and 6.92 % had 

abortions when the animals were kept belo w deck, (von Horstein,

1979).

Bruises are traumatic injuries without p e n e t r a t i o n  of the skin, 

where tissue and blood vessels are dama ged to such an extent that 

there is e x tr ava si on into the su rr ou n d i n g  tissue (Petersen, 1978).

The economic loss resulting from bruises in the U S livestock 

industry was e s ti mat ed at a p p r oxi ma tel y § 46 million annually 

and of this § 22.4 mill ion was in cattle (Grandin, 1980).

B r u i sed meat cannot be used for human food. Br u i s i n g  results from 

an animal striking its body against a sharp object or being hit 

by an abusive or careless handler. Studies in Aust ral ia indicated 

that horns are one of the major causes of bruises, brui sin g being 

almost doub led in groups of horned cattle when compared with 

groups of polled cattle. Tipp ing did not reduce the bruise 

losses. In a further study Grandin (1981) found that cattle which 

had been handled roughly during weighing and loading at the feed- 

lot had 15.5% bruises causing price discount. Cattle which had 

been carefully walked onto the scales and trucks with a mini mum  

of excitement had only 8.35% d i sc oun ta ble bruises. The author 

observed that putt ing just one or two extra cattle on a truck 

can double the amount of bruising. The highest pe rc ent ag e of 

bruises were located in the valuable loin area. A total of 45% 

of the bruises occu rre d on the loin, 23% on the back, 2% on the 

rump, 15% on the flank, 11% on the rib and 4% on the shoulder.

Overall 10.5% of cattle surveyed had di sc oun ta ble bruises, and

5% of them had d i sc oun ta ble loin bruises, 2.3% had loin bruises

which were so severe that they exte nde d all the way through the carcass.
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The cattle in this survey had been truc ked 80 to 240 km 

(Grahdin, 1981).

B r u i s i n g  was more frequent in cows and resulted in higher 

average trim min g losses than in steers (2.6 kg versus 1.6 kg, 

respectively), (Yen, 1978). The weight of brui sed tissue trimmed 

off the cercasses of cows was related to the length of tran s­

port ati on and increasing fatigue may be important in that respect.

M e is chk e (1975) found a connection betw een b r ui sin g and the 

numb er of stops in a train journey. Bruise trim on equal journeys 

was 0. 89 kg/carcass when there were four stops versus 1.2 kg/ 

carcass when there were 10 stops.

The Australian Meat Boar d reported that 10% of all cattle surveyed 

were do wn g r a d e d  for b r ui sin g (Dow, 1976). A survey in Australia 

in 1971 indicated that beef losses due to b r ui sin g were valued 

at about §17 mill ion (Thornton and Gracey, 1974). Three trials, 

each with 100 bullocks p r ev iou sl y grazing improved pasture, 

compared bruising in cattle starved for 24 and 48 h before 

transport for slaughter. Overall the weight of bruised trim from 

fed bullocks (0.48 kg) was less than that from bullocks starved 

for 24 h (0.99) or 48 h (1.03 kg). Overall, duration of feed 

wi thdrawal had no significant effect (Dodt, et al. 1979).

Ship pin g fever is the most important disease associated with the 

transport of cattle and has caused severe economic losses, part i­

c u la rly in Canada and in the USA. It has also been reported in 

most Euro pea n countries (Hails, 1978). It occurs main ly in store 

cattle fati gue d after long transport with insufficient feed 

(Thornton and Gracey, 1974) although it can occur in calves 

(Barrett and Neylon, 1971). The syndrome is charact er ise d by 

fever, dyspnea and pneumonia. The dise ase is initiated by lowered 

host resistance, as a result of e x po sur e to stressors during 

t r a n s po rt ati on (Irwin, 1979). Typical stressors which were found 

to alter the immune system of animals include heat, cold, c r o w ­

ding, mixing, noise and restraint (Kelly, 1980; Tarrant, 1982).
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4.1.3. Mortality and injuries in pigs

In the Netherl an ds (Van Lo gt est ij n et al., 1982) the overall 

transport death rate, including lairage, de c r e a s e d  from .42% 

in 1972 to .3% in 1980. The number of deaths in the lairage was 

on average .07% in 1972 and .05% in 1980. It is well known that 

transport losses are much higher during the summer months than 

in the winter months due to higher t e mp era tu re and humidity. 

Transport losses are also caused by rough, abusive and othe rwi se  

inconsi de rat e treatment of pigs by handlers and transport 

personnel. The death rate of pigs, t r an spo rt ed for 2 or 3 days 

over long dist anc es (about 2500 km) was only 0.17% (Marov,1981). 

However the p o s s i b i l i t y  that pigs suffered from severe stress 

to such an extent that their meat q u a l ity was d e cr eas ed was not 

investigated. During transport by road of 2,000 pigs from the 

N e th erl an ds to Italy the death rate amounted to only .1%

(Lambooy, 1982). Similarly, in the UK between 0.5% and 0.12% 

of pigs taken to slaughter die en route or in lairage.

A Swedish investi ga tio n (Fabiansson, et al.1979) showed that 

the death rate duri ng transport to and lairage at 25 abattoirs 

was 0.13%. These losses remained static over several years.

The financial losses due to deaths amou nte d to about three 

million Swedish crowns per year. In Germ any the death rate 

duri ng transport increased from 1962 (0.24%) to 1975 (1.0%) 

(GRATL, 1981). Since then losses remained constant at 1%. The 

authors calculated the financial losses for 1980 to be 102 

million DM per year (1% of a total of 34.8 mill ion slaughter pigs 

at an average price of 300 DM per slaughter pig).

According to Nielsen (1982) tr ansport losses were reduced when 

lorry and lairage were fitted with ventila ti on, in which case 

losses amounted to 0.24 per t h ou san d in transport and 0.68 per 

thousand in lairage compared to 0.46 and 1.06 re spectively wi th­

out ventilation.
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Cont rar y to the European results, Clark (1979) reported that 

transport losses of slaughter pigs increased recently in S a sk at­

chewan. The losses increased from 2 per thousand in 1974 to a 

high of 4 per thousand in 1978. The highest losses o c cu rre d at 

the hottest (July-August) and coldest (December-January) months 

of the year. Seventy per cent of the deaths happened in transit, 

the remainder occu rre d at the abattoir before slaughter. The 

pigs were transpo rt ed in trucks for an average distance of 

150 km (15-450 km).

The Meat and Livestock Commission (UK) found in a survey of 

10,0 00 pigs that over 50% of all carcasses were damaged. The ’ 

carcasses of 44.4% of all pigs surveyed were damaged pa rt icu la rly  

around the head and shoulders by fighting. Fourteen pigs were 

dead on arrival at the factory, of these 8 were badly damaged 

by fighting. Brui sin g occu rre d in 7.9% of all carcasses.

Br u i s i n g  was not confined to any specific part of the body 

although it was more common in the central pelvic area. The 

causes included striking with sticks, kicking, crowding in ga te­

ways, tram pli ng at loading, u n s a t i s f a c t o r y  vehi cle or lairage 

floors and the misuse of slap markers. Visual inspection did 

not always show the full extent of the damage. Some surface 

di sc olo ur ati on s which appeared to be of little importance were 

found on cutting to conceal serious brui sin g ne ce ssi ta tin g  

condemnation. Skin blemishes or d i s c o lo ur ati on occu rre d in 

3. 6% of the carcasses. These seldom pe ne tra te d into the u n d e r ­

lying tissue but were of importance where carcasses or rind-on- 

joints were sold. Blemishes were caused by urine scald, a cons e­

quence of inadequate bedding on long journeys or of holding pigs 

for long periods in lairages without bedding and with inadequate 

drainage.
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4.1.4. Mortality and injuries in sheep

There are few reports in the literature of sheep losses during 

road transport. Heat stroke was found as the main cause of 

mort ali ty in sheep t r a n s p o r t e d  by sea from Australia to Singapore, 

and in shipments from Brazil to Iran. M o r t a l i t y  rates on these 

transports were 0.3 to 1.7% for 8 to 9-day voyages and 3.6% 

for 18 to 20-day voyages (Gardiner and Craig, 1970); Mondino 

Silva, 1973). Other causes of m o r t a l i t y  were Salmonella infection 

and hy po cal ca emi a (Hails, 1978).

Geyer (1982) reported very low m o r t a l i t y  in transit. In 1980 

there were 14 deaths among 234, 434 sheep t r an spo rt ed by road.

There are some reports of much higher road losses. In the 

summer of 1982, German police stopped a truck tr an spo rt ing  

sheep from Poland to France at Baden where the Po l i s h - s p e a k i n g  

driver had lost his way. V e t e r i n a r y  au thorities found many 

animals dead and others in such poor conditions that they 

ordered immediate slaughtering. The total losses were 65 out 

of 400 t r an spo rt ed sheep (Pevec, 1982).

The Meat and Livestock Co mmission of the UK (1974) reported 

b r ui sin g damages in 10% of all fat lambs and hoggets. Ac cording 

to this study the fat lamb and sheep industry has an annual 

output of § 120 (stg) to i 140 million. If 10% of these animals 

ma r k e t e d  are reduced in value by 2p/lb carcass weight, the total 

loss will amount to about £ 1.0 million. The report found three 

main ca tegories of damages. Br u i s i n g  was most severe in milk-fed 

lambs and was evident over the shoulder, in the area of the ribs, 

on the loin, the rump and down the hind leg. Damage appeared to 

be worse in lighter weight lambs. B r ui sin g of weaned lambs and 

hoggets was seen m a in ly along the back and on the rump. The cause 

of a particu la r bruise was difficult to pinpoint, but stick marks 

wool pulling, crowding in gateways and t r am pli ng by other lambs 

during drawing, loading or in transit, all contributed. Bruises 

may also be caused by rough hand lin g when ear tagging prior to 

loading, or su b s e q u e n t l y  during the process of loading or unloading.
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Poor v a cc ina ti on techniques can result in se co n d a r y  abscesses, 

causing severe damage. Blood splash (blood spots or streaks 

in various parts of the lean meat) may assume serious pr oportions 

in certain conditions.

4.1.5. M o r t a l i t y  and injuries in poultry

Losses during transport of broiler fowl in Germany in January - 

March, April - May, and June - July were 0.22, 0.18 and 0.23%, 

respectively, while in old hens losses for the same periods 

were 0.16, 0.17 and 0.53% respect iv ely (Hails, 1978).

Seligmann and L a pi nsk y (1970) found m o r t a l i t i e s  of 0.32% in 

28,704 slaughter poul try and of 0.64 % in 19,195 birds delayed 

at a wholesa le r for 2 - 3  days with no feed and water. Loliger 

and Torges (1977) found that t r a n s p o r t - r e l a t e d  deaths in one day 

old chicks are nowadays ve ry rare, if transport does not last 

longer than 60 h and the ambient te mp er a t u r e  is at least 25°C 

and not too high. Chicks n o rm all y travel well if ve ntilation is 

adequate, (King, 1970).

Ho o g e r b r u g g e  and Ormel (1982) i n ve sti ga ted the effect of temp era­

ture on one day old chicks t r an spo rt ed in boxes by air. They 

found that when the te mp era tu re is over 34°C and ventila ti on is 

limited the t e mp era tu re inside the box will increase rapidly 

to values exceeding 40°C. There is a strong correlation between 

body tempera tu re and the higher te mp er a t u r e  inside the box.

When the bo dy te mperature rises above 40°C the acti vit y of the 

chickens rises, further increasing heat production, and the 

chicks start panting. When the b o d y  te mp era tu re reaches values 

of about 43 to 44°C chicks become comatose and die very quickly. 

Acco rdi ng to Loliger and Torges (1977) the death rate is between 

0.02 and 0.4% in broilers and between 0 and 2.5% in spent hens. 

The losses are higher in summer than in winter.

(5)
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The reasons for higher transport Losses in laying hens compared 

to broilers were longer tr an s p o r t a t i o n  times and higher su s c e p t i ­

bility to transport stress. The same authors found a death rate 

of 0.59% in turkeys. Most losses were caused by chronic p e r i ­

carditis, ep icarditis, liver cirrhosis and intestinal diseases. 

However, injuries a t tr ibu ta ble to the method of loading were 

rare. Scholty ss ek and Ehinger (1976) e x am ine d broilers after 2,

4 and 6 h journeys and found more brui sin g after longer transport 

times and in transport cages with more space.

Unsuitable transport vehicles, p r ol ong ed waiting times, and 

rough handling contribute to an incr eas ed death rate in farm 

a n i m a l s .

4.2. Influence of t r a n s p o r t a t i o n  on carcase weight

4.2.1. Weight losses

The reduction of live weight and carcass weight during transport 

is of major concern to the livestock and meat industries (Tarrant, 

1982). Loss of live weight results from ex cretion, ev aporation 

and respira to ry exch ang e (Dantzer, 1982). Loss of carcass weight 

during p r ol ong ed t r a n s po rt ati on is due to the dehydra ti on of 

the carcass tissues and to m o b i l iz at ion of depot fat and muscle 

glycogen. Tissue protein catabol is m may also occur, due to gluc o­

corticoid action (Trenkle, 1981). Loss of weight due to tissue 

brea kdo wn in fasted animals will occur earlier in monogastric 

animals than in ruminants (Tarrant, 1982).

4.2.2. Weight losses in cattle

Shorthose (1965) calculated that the a p pr oxi ma te rate of carcass 

weight loss in steers was 0.75% per day for transport and holding 

times lasting from 3 to 8 days. Liveweight losses in cattle were 

about 8% for the first 24 h of transport, c o ns ide ra bly in excess 

of the loss expe cte d from fasting alone. During the next two days 

liveweight fell about 2% per day. Mayes et al (1979) found that 

slaughter cattle hand led and tr an sp o r t e d  a dist anc e oif 85 km in
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5 h shrank by 2% of liveweight. Those handled and transpo rt ed  

1,250 to 1,625 km during a 26 h period shrank by 6.3%.

The long distance journey described by Friend et al (1981) 

referred to pr ev i o u s l y  in this report, resulted in weight losses 

of 10.6 % in calves tr ansported by truck. The rail shipment had 

a lower weight loss than the truck shipment (4.1% during the 

truck transport to the train, and 2.1% during rail transport 

and truck ride to the destination). The calves tr an spo rt ed by 

rail had a s i g n i fi ca ntl y higher average daily gain at 7 and 

14 days post transit, but there was no d i ff ere nc e between the 

road and rail transports after 28 days. The effects of dehydration 

after a long journey (1,420 km) by road and rail on liveweight, 

carcass weight and muscle properties of cattle were exam ine d by 

Wythes (1980). After unloading, bullocks were watered without 

feed for 0, 3.5, 7, 28 or 32 h or watered with feed for 32 h, 

prior to a 16 h preslau gh ter fast. This treatment allowed 108 

bullocks in the first three treatments (36 animals per treatment) 

to be slaught er ed after resting for one day and the remaining 

108 after resting for two days. Bullocks lost 10.4% of initial 

liveweight (656 kg) in transit. The mean liveweight of 588 kg 

on arrival increased when the animals had access to water, so 

that after 3.5 h on water the net liveweight loss was reduced 

(P 0.05) to 6.0% of the initial liveweight. After longer periods 

the loss varied from 6.8 to 7.3%. The net loss of the group also 

o f f e red lucerne hay was 6.7%. In another study cattle lost up 

to 13.5% of initial liveweight during long distance transport 

to abattoirs in northern Aust ral ia (Wythes, unpubli sh ed data).

Losses of body weight are reported to be the most significant 

economic effect of transport, Leach (1982). Self and Gay (1972) 

m o ni tor ed liveweight changes in 4,685 feeder cattle, weighing 

between 255 and 275 kg, t r an spo rt ed by road over distances 

between 240 and 1,824 km (average 1,023 km) in the USA. Cattle 

collected dire ctl y from ranches showed an average loss of 7.2% 

body weight, while those collected from auction markets averaged
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a 9.1% Loss (P 0.05). Weight Loss in creased by 0.38 % for 

every 100 km of the journey. Weight Losses are infLuenced by 

the seasons, they are grea ter in summer months than in coèLer 

periods.

4.2.3. Weight Losses in pigs

Live weight Losses are high initiaLLy; about 0.5 to 1% of Live 

weight is Lost per hour of transport in pigLets. Of Live weight 

Lost duri ng t r uc kin g for 2 h 42% was acco unt ed for by e x cr eto ry  

products, w h i Le 58% was a t tr ibu te d to e v ap ora ti ve Loss and 

re spiratory exchange. Of the Latter data 36% was at tributed 

to road traveL and 22% to the stress of handLing and confinement. 

Live weight Loss - when co rrected for e x cr eto ry Losses - was 

correLa te d to ambient t e mp era tu re and humidity, and increased 

with duration of transport or sociaL grou pin g (Dantzer, 1982).

The weight Loss duri ng transport for 2.5 to 3 days was 10.2% 

on average (Markov, 1981). In transports from HoLL and to ItaLy 

by road 5.2% was the average Liveweight Loss for 6 transports 

to ta L L i n g  1,200 pigs (Lambooy, 1982). ActuaL Losses depend 

LargeLy on cLimatic conditions. These Losses are considerabLe 

and enforce the suspicion that Long Lasting transpo rt s mean a 

Lot of suff eri ng for the t r an spo rt ed pigs. Weight Losses are 

caused by excr eti on and by d e pl eti on of the reserves of bodyfat 

during Lengthy fasts. This situation has not n e c e s s a r i L y  a 

detrime nt aL effect on their heaLth (Van den Bergh, 1977). The 

infLuence of p r es Lau gh ter fasting on carcass and Liver yieLd in 

pigs was exam ine d by Warriss and Brown (1983). They found that 

Live weight began to be Lost by pigs aLmost immedia te Ly after 

food withdrawaL. Loss of carcass weight started after between 

9 and 18 h. ALth oug h no differe nc e was found in the composition 

of chops from animaLs fasted for different Lengths of time there 

was evidence that some of the carcass weight Loss was at tributabLe 

to Loss of water. Liver weight decr eas ed rapidLy over the first 

24 h after food withdra wa L and a Large part, but not aL L, of this 

decrease was Loss of water and gLycogen. The rates of Loss between 

18 and 48 h of fast were 0.21% of Live weight and 0.11 % of carcass
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weight per hour.

Results suggest that the effects of transport are independent 

of, and additional to, those of fasting (Warris et al 1983). 

Si gnificant losses in carcass yield can be attributed to transport 

even in pigs which have been fed before transport. Fed pigs lost 

on average 1 kg of liveweight in the first hour of road transport 

and an additional 0.4 kg per hour in journeys lasting for 6 h.

The 1 kg live weight lost during 1 h transport is main ly due 

to loss of gut contents and urine. On the other hand, carcass 

weight was si gn ifi ca ntl y reduced in a 6 h transport group, by 

about 1 kg of carcass weight.

4.2.4. Weight losses in sheep

Lambs of 40 kg liveweight starved for 18 h, then tr ansported 

for 1.5 h lost 0.9 kg (Rudloff, 1974). Sheep will lose up to 

3.6 kg during transport for 24 h, but this is mainly loss of 

ingesta, as tissue loss appears to be only slight during journeys 

of this length, (Thornton and Gracey, 1974). However, during 

p r ol ong ed transport by rail (more than 3 days) in South Africa, 

it was shown that significant losses in carcass yield can occur 

(Sutton and van den Heever, 1968). In lambs, loss of carcass 

weight was nearly a linear function of fasting time and occurred 

at a rate of about 1.5% of initial carcass weight per day for up 

to four days of fasting (Starke, 1948 cited by Shorthose, 1965).

A series of New Zealand lamb experim en ts has indicated that 

carcass weight reduction resulting from p r e - sla ug hte r starvation 

is a source of loss to the meat industry. Carcass losses start 

between 8 and 24 h off past ure and a loss of about 0.25 kg by 

24 h has been noted (Kirton et al., 1972).
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The Meat and Livestock Co mmission, U K , (1974) reported the 

influence of distance from farm to sl au g h t e r h o u s e  on liveweight 

and carcass weight. Milk lambs and weaned lambs (totalling 1,100) 

were t r an spo rt ed between 9 and 160 km (average 66 km). The milk 

lambs were sl au ght er ed within 3 and 6 h of loading, the weaned 

lambs were held over night and s l au ght er ed within 22 - 26 h of 

loading. The findings indicated a small increase in live weight 

loss with increasing distance. Killing out percent ag e based on 

farm liveweights were higher where liveweight losses in transit 

were low.

4.2.5. Weight losses in poultry

Broilers t r an spo rt ed for 1.5, 3 and 4.5 h had weight losses of 

1.3, 2.3 and 3. 1 %  respect iv ely (Scholtyssek et al 1977).

In another study Scholty ss er and Ehinger (1976) reported 

significant di ff er e n c e s  in weight losses in broilers were observed 

in some trials after journeys of 2, 4 and 6 h. Bloo d cortico st ero ne  

co nc ent ra tio n and creatine kinease activity, in dicating tissue 

damage, reached their highest values after 4 h of transport.

4.3. Influence of transport on meat quality

In addition to the problems of brui sin g and loss of carcass 

weight d i sc uss ed in the previous two sections, tr an spo rt ati on  

of meat animals to slaughter may a d ve rse ly affect meat quality.

The two most common s t r e s s- re lat ed meat qual ity defects are pale, 

soft, ex udative (PSE) and d a rk -cu tt ing or dark, firm, dry (DFD) 

meat. PSE meat is of normal acidity and keeping quality, but is 

a b no rma ll y pale and watery and gives lower yields in cooked and 

proc ess ed products. DFD meat is of low acidity, poor keeping 

quality, dark in colour, and has a high w a t e r - b i n d i n g  capacity. 

A b no rma ll y low pH values in the hot carcass (pH^ values below 

6.0) are associated with PSE meat, whereas high final or ul t i ­

mate pH values (pH values above 6.0) indicate DFD meat.



62.

4.3.1. Meat Qual ity in Cattle

Acco rdi ng to Leach (1982) the most common defect in beef attr i­

butable to transport is probably dark-cutting, in which in vivo 

d e pl eti on of the glycogen reserves of the muscles results in 

failure of the pH to fall to normal levels post mortem.

Prol ong ed stress, emotional as well as physical, which may 

result from mixing strange animals, e.g. in overnight lairing, 

wi th ho l d i n g  food and water or exposure to marked diurnal t e m p e r a ­

ture variations. Substantial losses of muscle glycogen pre- 

slaughter result in dark-cu tt ing meat. Tarrant and Sherington 

(1980) obse rve d that d a rk -cu tt ing in beef may be caused by 

hard shi p arising from higher meat factory throughput of (grass 

fed) cattle in the autumn. When throughput is pa r t i c u l a r l y  high, 

stress is likely to result from delays in transport and in­

creased mixing of cattle during the pr e s l a u g h t e r  periods.

They obse rve d a seasonal effect with more d a rk -cu tt ers in the 

period September to January (5.2%) than from February to August 

(1.2%). The degree and duration of excitement and anxiety have 

a major effect upon the incidence of d a r k - c u t t i n g  (Hedriek, 1981). 

Dark cutting beef was induced by the in di scriminate use of an 

electrical goad such as the "hot-shot". Short-t er m mistreatment 

(2h ) did not produce dark-cu tt ing , but longterm mistreatment 

did. Young bulls are p a rt icu la rly su sceptible to the DFD 

condition because of higher levels of aggressive and sexual 

a c ti vit y among male animals (Tarrant, 1982). There is a period 

of intense be havioural stress after mixing while a dominance 

h i er arc hy is being established. The reaction of steers to social 

re grouping is less energetic.

Shorthose et al (1972) studied the effects of a long journey 

of 400 Shorthorn steers t r an spo rt ed 322 km by road to a railhead. 

The animals were rested for 16 h, with water available, and then 

railed 966 km to the meatworks, a journey which took a further 

42 h. Steers rested and fed for 4 days rather than 2 days after 

the long journey to slaughter had a lower pH in M. longissimus 

Horsi and flpxor profundus 24 h post m o rt em and a lower 48 h pH
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in M vastus .lateralis. It was poss ibl e that musc ula r activity 

during the journey d e pl ete d the glycogen c o n c e nt ra tio n of the 

leg muscle (M vastus l a t e r a l i s ) more than in M longissimus 

d o r s i . It was of commercial interest that the extra holding 

period reduced the p r op ort io n of animals with a 24 h pH value 

above 5.8 in M longissimus d o r s i. The extra holding period 

before slau ght er did not si gn i f i c a n t l y  affect the mechanical 

propert ie s of the cooked leg or loin muscles or the pe rc e n t a g e  

loss of weight during cooking.

Cervenka (1968) found, that with increas in g dist anc e and dura tio n  

of transport the pH of the meat incr eas ed but little in cattle 

t r an spo rt ed by rail. Fischer and Augustini (1980) stud ied the 

effect of diff ere nt tr ansport t e mp era tu res and food d e pr iva ti on  

for several days. H o l s t e i n - F r i e s i a n  bulls were tr an spo rt ed for 

4 h in an air c o nd iti on ed truck at 2, 12 or 36° C and 65% 

relative h u mi dit y and were s l au ght er ed i m me dia te ly afterwards. 

T e m p e r a t u r e  had no effect on heart rate, but at 36°C ambient 

te mp er a t u r e  the rectal tempera tu re was si gn i f i c a n t l y  raised 

duri ng transport. M e as ure me nts taken at 45 min and 48 h post 

m o rt em showed a t e nd enc y towards lower glyc oge n and higher 

lactate and glucose contents, p a r t i c u l a r l y  in M se mi tendinosus 

and M s e m i m e m b r a n o s u s . Final pH and water b i nd ing capacity were 

not influen ce d by this treatment. In bulls tr an sp o r t e d  under 

the same conditi on s but then penn ed without feed for 48 h before 

slaughter, muscle glycogen de cr e a s e d  by 50% and half the animals 

had final pH values higher than 6.2 in M longissimus d o r s i.

Final pH values and w a t e r - b i n d i n g  capa cit y values in other 

muscles also di f f e r e d  si gn i f i c a n t l y  between starved and non- 

starved animals.

Cervenca (1971) reported that the meat pH was only m a r g i n a l l y  

higher in slau ght er cattle tr an sp o r t e d  at higher ambient 

tempera tu re (30 - 34°C) than in cattle tr a n s p o r t e d  in a cold 

season (0 to 4°C). Rest ing bullocks after a long journey of 

1,420 km for two days rather than one day s i g n i f i c a n t l y  reduced 

the pH values of the M longissimus dorsi at 24 h post mort em
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from 5.64 to 5.57 CWythes et al, 1980).

Tarrant (1981) concluded from q u e s tio nn air es he ci rculated 

that p r es lau gh ter stress was the most frequen tl y cited cause 

of d a r k - cu tt ing in beef. Problems were associa te d with in­

adequate handling, transport and penn ing of cattle. Problems 

with transport were specified as over lon g distances or times 

in transit, bad conditions during transport and insufficient 

recovery time after transport. Also climate was seen as an 

important factor causing d a rk -cu tt ing in beef. The specific 

climatic features ment ion ed were inclement weather, large 

dail y t e mp era tu re fl uctuations and e x c e s s i v e l y  hot or cold 

environ me nta l temperatures.

4.3.2. Meat q u a l i t y  in pigs

In pigs, as in cattle, there is ample evid enc e that stress 

and exhaust io n occur during p r e s l au gh ter transport and handling. 

Clark (1973) showed that lower meat q u a l i t y  (DFD) and lower 

yield of liver resulted from long dist anc e transport of pigs 

by road in Britain. The average dist anc e tr a v e l l e d  by pigs to 

a bacon factory was 193 km. Pigs then fed sugar in solution to 

replenish lost stores of liver and muscle glycogen, gave better 

meat q u al ity (lower ultimate pH values) and better yields of 

liver. Gallwey, Tarrant and McMahon (1977) studied carcass yield 

and meat q u a l ity in pigs after road tr an sp o r t a t i o n  of 80 km 

and overnight lairage at a bacon factory. Their results supported 

those of Clark (1973). They o b se rve d that s u g a r-f ee din g (2.2 kg 

of syrup) of pigs after transport lowered the ultimate pH of the 

meat, improved the keeping qual ity of the cured meat, gave a 

higher carcass yield and a su bstantial increase in liver weight 

compared to control pigs that were held overnight after transport, 

with access to water only.

The ulti mat e pH of 34% of the muscles of the control group were 

ab no r m a l l y  high (above 6.0) compared with 8% in the suga r-f ed  

group. The hot carcass weight of sugar-fed pigs was s i g n i f i c a n t l y  

greater than that of the controls, and the carcass yield was
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s i g n i f i c a n t l y  higher for the sugai— fed pigs (77%) than for the 

controls (73.7%). Sugar feed ing prod uce d an increase of 34% 

in cold liver weight. The added weight consisted almost e n ti rel y  

of carbohy dr ate and moisture.

Gallwey and Tarrant (1978) showed that there is a relatively 

high incidence of pigmeat of a b no rma ll y high ultimate pH value 

(DFD) in the Irish bacon industry. The source of pigs, factory, 

time of year and grade had si gnificant effects on ultimate pH 

value of pork. However, over 80% of total vari ati on in the u l t i ­

mate pH of pork remained un e x p l a i n e d  by the general variables 

me nt i o n e d  and was conside re d to be due to specific en vi ron me nta l  

stressors acting on individual pigs during the p r es lau gh ter  

period; transport being only a part of it.

Pigs from small f a tt eni ng units had the lowest p H u values, pigs 

from large fa tt e n i n g  units had intermediate values and pigs 

brought at market and from dealers had the highest values.

This was c o ns ide re d to be due to better p r e s l au gh ter handling 

and transport of pigs from small units. They were usua lly  

de l i v e r e d  by the owner to a local fact ory in small unmixed groups. 

The higher values of pigs from large fattening units were p r ob abl y  

caused by a combina ti on of factors c o n t r ib ut ing to increased 

stress, such as mi sh an d l i n g  during loading and unloading, in­

adeq uat e tr ansport type, fighting among pigs from different 

pens and p o ss ibl e adverse physiol og ica l effects of intensive 

hu sb a n d r y  practices. In addition to the above stress factors 

pigs p u rc has ed from dealers and markets (which had the highest 

p H u values) fr e q u e n t l y  suffered from exposure, low nutriti on al  

status, travel fatigue and the effects of interac ti on between 

groups coll ect ed from different sources.

DFD meat is also a common prob lem in the British pigmeat 

industry as can be seen from the data of Kemp ste r and C u th ber ts on  

(1975) and Chadwick and Kempster (1983). Ex ha ust io n of pigs 

duri ng p r e s l a u g h t e r  road tr an sp o r t a t i o n  and penn ing at the 

factories is a wi d e s p r e a d  p r o b lem with serious economic impli­

cations for the pigmeat industry and nega tiv e welfare implications



66.

also. In the Ne therlands it was esti mat ed that up to 15% of 

all slau ght er pigs suffer from being tr an sp o r t e d  to such a 

degree that their p h ys iol og y before slaughter and their meat 

q u a l i t y  afterwards are d e fi nit el y abnormal (van Lo gtestijn, 1970).

Post mort em musc le m e ta bol is m determines the occurre nc e of PSE 

and DFD properties, and these were also recorded on the basis 

of the ch em ico -p hys ic al properties of the meat. It was found 

that there was an e x t r aor di nar il y high p r op ort io n of PSE meat 

in all conditions of transport studied (about 53% in M lonqissimus 

dorsi and about 31% in M s e m i m e m b r a n o s u s ). No definite differences 

in pH value, colour brightness, wa te r - b i n d i n g  capacity and state 

of rigor were o b se rve d between the variants.

It is evident that even very careful t r a n s p o r t a t i o n  cannot 

prevent poor q u a l ity in the meat if the animal is co ns tit ut ion al ly  

di s p o s e d  in that direction. The results e m ph asi se the need for 

very good ventilation, pa r t i c u l a r l y  on sult ry days, and a 

reasonable stock density. These measures will be unavailing 

however, unless the constit ut ion of the modern pig can be 

improved by breeding.

In a subsequent experiment with halothane tested pigs it was 

shown that under uniform transport conditions the significant 

d i ff ere nc es in PSE oc cu rre nc e between animals were explained 

almost e x cl usi ve ly by halo tha ne reaction, Augustini and Fischer 

(1982). A further reason for the d i ff ere nc e within treatments 

was due to di ff e r i n g  degrees of muscling. This supports the 

opin ion that the incidence of PSE meat d e te rmi ne d more by genetic 

factors than by pr e s l a u g h t e r  treatment. It is important to 

st an dar di se the method of judgement of meat quality. Von Mickwitz 

(1982) found that at routine meat inspection, of 237, 058 sl au ght er ed  

pigs only 99 (0.41%) were classif ie d as PSE, but when meas ure d  

the carcass pH at 45 min post mort em (at the same slaughterhouse) 

the f r eq uen cy of PSE-type carcasses based on low pH^ values 

increased to 20.6% (239 of 1160 carcasses examined).
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According to Nielsen (1982) the longer and more stressful the

p r e s l au gh ter treatment is for the pigs the more pigs have DFD

meat and the fewer pigs have PSE meat. The author reports an

experiment in which 84 pigs were taken 20 m to the stun nin g pen 

without any kind of force being used while the same number of 

pigs were no r m a l l y  tr an sp o r t e d  and held in lairage. The results 

showed that the e x t r e m e l y  conside ra te treatment on the day of 

slaughter led to a higher incidence of PSE meat, but no DFD 

occurred. Ac t i v i t y  duri ng tran spo rt and lairage ensu red a certain 

amount of musc le e n er gy (glycogen) co nsumption and thus fewer 

pigs with PSE meat.

Prange et al (1977) t r an spo rt ed (60 to 70 min) a total of 

1,010 slaughter pigs either by truck co nv e n t i o n a l l y  or in con­

tainers each of which contained 7 pigs of one fatt eni ng group.

The method of t r a n s p o r t a t i o n  did not influence the pH-value, 

colour br ig htn es s and drip loss of the pork. Transport losses 

were reduced when the animals were t r an spo rt ed in containers due 

to less v o l u n t a r y  musc ula r activity. However, because the tr e a t ­

ment of the animals was the same after arrival at the slaughtei—  

house, the advantage of co nt ain er ize d transport may be lost and 

no benefit achi eve d in terms of meat quality.

4.3.3. Neat q u a l ity in lambs

The effect of transport and physical stress on ultimate pH of 

lambs were studied by Chrystall et al (1982). In the first part 

of the ex periment, transport (400 km, 9.5 h) and light exercise 

(2 km walking) were shown to have ve ry little effect on mean 

ultimate pH values of M lonqissimus dorsi but there was an 

increase in intei— animal v a r i a b i l i t y  in pH^ values. In the second 

stage, recovery from severe stress was followed by serial sl aughter 

of groups of animals. Ulti mat e pH values were still slightly 

elevated above normal after 24 h of recovery. The intei— animal 

v a ri abi li ty in p H u in the stressed groups was very high with 

some animals being relatively in sensitive to stress and others 

recovering ve ry rapidly.
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4.3.4. Heat q u a l ity in poultry

Scholtyssek et al (1977) investigated the influence of t r a n s p o r t a ­

tion and starvation on the carcass qual ity of broilers. They 

on ly found significant physiological effect of stress or 

exhaust io n after starvation for longer than 12 h. The carcass 

q u a l ity showed little affect, only the tenderness was reduced, 

when the birds were starved for longer than 12 h.

Ristic and Schon (1977) studied the effect of transport distances 

of 10 - 15, 36 and 90 km in broilers. The w a t e r - b i n d i n g  capa cit y 

of w a te r-c oo led carcasses was better after 36 km than after 

either of the other two distances studied.

Ehinger and Gschwindt (1979) investigated the effect of transport 

times between 0 and 6 h on meat quality. They found that water 

bind ing capacity and loosely bound water were worst after 4 and

3 h of transport, respectively. Meat tenderness was lowest after

4 h. They also found that by increasing waiting periodsthe 

tenderness of the breast and thigh meat decreased. The watei—  

binding capacity also decreased. Female birds had greater 

roasting losses from both breast and thigh meat and higher pH 

in the thigh than male birds. The pH at 15 and 45 min post 

slaughter was 5.87 and 5.74 r e sp ect iv ely in no n- transported birds, 

6.3 and 6.18 in birds tr a n s p o r t e d  for one hour, and 6.1 after

six hours of transport. Ehinger and Geschwindt (1981) studied 

the influence of t r a n s po rt ati on for 2, 4 and 6 h on meat quality 

and on ph ys iol og ica l parameters, in 240 birds of four commercial 

strains (Lohmann, Hybro, Hubbard, Ross). Water-h ol din g capacity 

of raw breast meat, tenderness and cooking losses in thigh and 

breast meat were not s u b s tan ti all y influenced by transport and 

strain, but female birds showed inferior results with these 

characteristics. p H ^  was lowered si gn ifi ca ntl y after 4 and 6 h 

of transpo rt ati on in breast and thigh meat. Scholtyssek and 

Ehinger (1976) examined criteria of meat quality in broilers 

after journeys of 2, 4 and 6 h and found negative effects on the 

shear force values after the longer transport times.
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Much work has been carried out on liveweight loss and loss in 

c a r c a se yield f o ll owi ng transport. Both occur but vary co n s i d e r ­

ab ly with different species, transport methods and p r a c t i c e s . 

Similar work has been carried out on meat qual ity with similar 

fi nd i n g s .

Co n c l usions and recommendations for further research and 

development

It is obvious that t r a n s po rt ati on is a critical pe r i o d  for the 

animal but the effects of transport can be allevia te d by good 

conditions and handling. There is also much evidence that care­

ful handling reduces bruising to livestock and thus to the 

carcase and that most of such damage occurs at loading and un­

loading if the facilities for those pr ocedures and the way in 

which they are carried out are un sa tisfactory. As general is ati on ,  

c o n s i de ra tio n of all the available and relevant scientific 

informa ti on cont ain ed in the previous pages, both experimental 

and that o b ta ine d by ob se rva ti on under normal work ing conditions, 

indicates that attention to the p r ep ara ti on of livestock prior 

to transport, improved loading and unlo adi ng facilit ie s at the 

b e gi nni ng and end of transport, improved h a nd lin g and physical 

transport conditions would all result in impr ove d animal welfare 

during transport of livestock to slaughter.

It is obvious that animals will tire during transport and they 

may be seen to rest in p r ef ere nc e to eating after a long journey. 

However, other stressors can still occur on short journeys and 

conclusions on the merits a n dd e-m er its of long as against short 

journeys cannot be drawn with any certainty.

To enable a valid co nclusion to be reached on the ques tio n posed 

at the b e gi nni ng of this study more in formation is required on, 

amongst other matters, the in te rpr et ati on of the various p h y s i o ­

logical m e a s u re me nts which can be made on livestock during 

transport; which of those mea s u r e m e n t s  are most useful with 

regard to deci din g on criteria which will indicate the onset of
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distress and the relationship of those ph ys iol og ica l measure me nts  

with a time limit to be set for any journey, and in particu la r  

the final journey of livestock to the slaughterhouse.

Despite the great deal of available knowledge which if used 

would enable animals to be transported, according to their 

species, age and condition with little stress, there are many 

areas where it is impossible to make specific recommendations 

on transport conditions because vital in formation is lacking.

The appropr ia te time prior to a journey, during a journey, and 

after a journey at which feeding and watering by species, age 

and physiol og ica l condition is adminis te red is not prec ise ly  

known. There are great di fferences between the monogastric 

species and the ruminant and there will be co nsiderable differences 

in their requirements at different times of the year. Stocking 

densities by species, age, physiol og ica l condition and method 

of transport are based very much on practical observa ti ons but 

there is still much more in formation required, which could be 

obta ine d by observa ti ona l studies, before advice on stocking 

densities that provide for all species and all methods of 

transport can be promulgated. In addition the ve ntilation require­

ments of the various methods of transport are not precisely 

known for all species, age and ph ysiological condition of animals; 

and the effect of lack of rest for all livestock is an area in 

which very little, if any, work has been carried out.

At the present time with the vast m a jo rit y of transport methods, 

limiting factors for journey time will depend on:

(1) The species (whether ruminant or monogastric) age and 

ph ys iol og ica l condition (pregnant or not pregnant, shorn 

or unshorn in the case of sheep etc.)

(2) climatic conditions during the journey

(3) the co nstruction and v e nt ila ti on of the means of transport

(4) methods of loading and un loading
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(5) methods of p r e p a r a t i o n  of Livestock prior to the 

journey

(6) methods of reception of Livestock at the end of the 

journey.

The range of combina ti ons of a L L these factors is aLmost infinite 

and except in a ve ry few instances it is impossibLe to draw 

concLusions on journey time. On a very hot day, with fat pigs, 

poor prepara ti on, with poor Loading faciLities and a poor 

means of transport, alL Lead to the conclusion that the journey 

time must be as short as p o s s i b l e  (indeed a journey in such 

conditions may not even be indicated) whereas on the other hand 

with good p r ep ara ti on, good means of transport, with adequate 

room, v e nt ila ti on, and watering and feeding facilities on board, 

it could be argued that a journey of indefinite length is 

poss ibl e without d i st res si ng the livestock so carried.

So more in formation is required before definit iv e conclusions 

can be reached on what limit should be placed on the dura tio n  

of the transport of livestock being conveyed to slaughter. 

However, it still may not be possible to reach such conclusions 

even after further investigation. Further research is certainly 

required into:

(1) when and how to feed and water animals prior to and during 

transport by age, species and ph ys i o l o g i c a l  conditions

(2) the importance of rest duri ng transport and by what means 

animals C B n  be prov ide d with e n vi ron me nts during transport 

in which they can rest, or is there a need for journeys 

to be broken for the prov isi on of rest

(3) stocking densities by species, age, sex and physiol og ica l  

condition;

(4) ve nt il a t i o n  re quirements of the different modes of 

transport for the different species;
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(5) the economic effects of the various methods of t r a n s p o r t a ­

tion on the quality of the meat produced;

(6) information on morb idi ty and mo rt a l i t y  during transport 

by species, age and ph ysiological condition;

(7) investi ga tio n of the design of lairages at slaughterhouses 

and the prov isi on of water and feed (or not) prior to 

slaughter;

(8) further investigation of the various physiol og ica l m e a s u r e ­

ments which can be used for assessm en t of changes in the 

physiol og ica l and ps yc hological status of livestock and 

the si gn ificance of those measure me nts in relation to 

assessment of any time limit which should be placed upon 

the journey of livestock being moved to slaughterhouses.

There would appear to be two main methods by which this further

research can be carried out and both require the closest poss ibl e

co-oper at ion between Member States of the European Communities.

(1) Ob servational studies of tr an sp o r t e d  livestock in intra- 

Community trade

(2) L a bo rat or y investi ga tio ns using the expe rti se and facilities 

which exist within the C o mm uni ty on a co -o rdinated basis, 

to encourage the exchange of information in small seminars 

and workshops; by the exch ang e of research workers; and

the funding of specific research contracts.
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6. Ac kn owl e d g e m e n t

Over a period of three years (1980-1984) a small group of scientists 

with willing helpers e x am ine d the scientific literature available.

A number of important studies have been reported since work on this 

examina ti on started in 1980 and there is a clear need for more 

research, de velopment of ideas and training. Those reviewing, 

compiling and editing this report have met on only a few occassions 

and the final document, although the answers are not yet complete, 

is a valued judgement of the in formation curr ent ly available.

The experts involved met under the c h ai rma ns hip of W. Sybesma, 

Instituut voor V e e t e e l t k u n d i g  Onderzoek, Schoonoord, Zeist, The 

Netherlands. Major contrib ut ion s were made by D. B u ch ena ue r and 

D. Smidt (D), R. Ddntzer (F), P.N. Demertzis (Gr), M. Verga (I),

P.V. Tarrant (Irl), G.van Putten (NL), R.Moss and D.M. Broom (UK).

Coordin at ion at the Commission of the European Communities was by 

J.Connell and T.Golden. The fine work of all of those involved is most 

g r a t e f u l l y  ac k n o w l e d g e d  and the document produced is an excellent 

example of e n th usi as tic coopera ti on and ha rm oni sa tio n of the data 

and views present in many different countries on qu estions of 

international animal tr an sp o r t a t i o n  to slaughter.
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A p p e n d i x  2

8.An e x a m i n a t i o n  of t r a n s p o r t  a c c o r d i n g  to the b e h a v i o u r  of d i f f e r e n t  

species

The main p u r p o s e  of this report is to e x a m i n e  q u e s t i o n s  of trans p o r t .  

H o w e v e r  since this section, the main and salient poin t s  of which are 

in the text, exists d e a l i n g  with sp e c i e s  it s e e m e d  useful also to 

present this i n f o r m a t i o n  as an a p p e n d i x  to the text.

There are o b v i o u s  d i f f e r e n c e s  both w i t h i n  and b e t w e e n  s p ecies in t heir 

p h y s i o l o g i c a l  and b e h a v i o u r a l  re a c t i o n s  to t r a n s p o r t  m e t h o d s  and 

practi c e s .

1. H o r s e s  in t r a n s p o r t

The few reports of hor s e s  d e s t i n e d  for s l a u g h t e r  in i n t e r n a t i o n a l  

long lasting t r a n s p o r t s  are that of B o r n k b s s e l  (1982) and Geyer 

(1982). Both a u t h o r s  d e s c r i b e  t r a n s p o r t a t i o n  of hors e s  from P o l a n d  

or Soviet Union to France, B e l g i u m  or the N e t h e r l a n d s  via Germany. 

B o r n k e s s e l  (1982) gives a d e s c r i p t i o n  of a rail t r a n s p o r t .  If the 

horses are f o u n d  to be fit for t r a n s p o r t  by Polish v e t e r i n a r i a n s ,  

t h e y  are fed and w a t e r e d  b e f o r e  loading, also the shoes have to be 

removed. The hors e s  are t e t h e r e d  in a way that all o w s  them to take 

hay from the f l o o r  and lie down. Th e y  are s e p a r a t e d  from any 

n e i g h b o u r  by beams.

From 19 7 3  to 1 9 7 9  most t r a n s p o r t  of horses was done by train. But 

s ince then the t r a n s p o r t s  c h a nged to the road, so that in 198 0  onl y  

90 0 0  (25%) hor s e s  were t r a n s p o r t e d  by train, but 2 7 0 0 0  horses were 

c a r r i e d  by road. The t r a n s p o r t  of horses by road is c r i t i c i z e d  by 

W e i c h e r t  (1981). H e h o l d s  the o p i n i o n  that t r a n s p o r t  by road is more 

a d v e r s i v e  to horses than rail tr a n s p o r t  and that the i n s p e c t i o n s  at 

the b o r d e r  are not done i n t e n s i v e l y  enough. L i t t l e  i n f o r m a t i o n  about 

the p h y s i o l o g i c a l  r e s p o n s e  to t r a n s p o r t  in hor s e s  is known. The most 

freq u e n t  cau s e s  of d e a t h  or serious s i c k n e s s  were c h ronic d i s e a s e s  

of the legs and r e s p i r a t o r y  o rgans, and d i s o r d e r s  of the heart and 

c i r c u l a t o r y  s ystem, w h i l e  inju r i e s  were f ound on the legs and bite 

injuries on the head and ne c k  areas.
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2. Catt l e  in t r a n s p o r t

K e n n y  and T a r r a n t  (1981) gave a review of the b e h a v i o u r  of cattle 

d u r i n g  t r a n s p o r t  and p e n n i n g  befo r e  slaug h t e r .  The f o l l o w i n g  is an 

ex t r a c t  of this paper. The a uthors d i v i d e d  b e h a v i o u r  d u r i n g  tr a n s p o r t  

in four stages: b e h a v i o u r  after loading, s t a n d i n g  in tran s i t ,  lying 

down in trans i t ,  and b e h a v i o u r  in s t a t i o n a r y  wagons.

B i s s c h o p  (1961), one of the cited authors, f ound two di f f e r e n t  

sets of b e h a v i o u r  o c c u r r i n g  in the inter v a l  b e t w e e n  loading and 

d e p a r t u r e .  In one case, w here the interval lasted 1.5 h the 

stee r s  (of m i x e d  breeds) were v e r y  n e r v o u s  and r e s tless, showed 

t r e m b l i n g  and kept on b u t t i n g  each o ther and c h a n g i n g  their p o s i t i o n s  

in the trucks. T h e y  d e f a e c a t e d  and u r i n a t e d  c opiously. This state 

lasted for the first 4 h after d e p a r t u r e .  D u r i n g  the f o l l o w i n g

8.5 h the a n i m a l s  s e t t l e d  down; th e y  s t o o d  resting. In two o ther 

s t u d i e s  of the same author (one c o n s i s t e d  of cat t l e  of m i x e d  breeds 

and the o t h e r  of A f r i k a n e r t y p e  c attle), 3 h e l a p s e d  b e t w e e n  loading 

and d e p a r t u r e .  No animals show e d  n e r v o u s n e s s ,  t r e m b l i n g  or more 

th a n  norm a l  e l i m i n a t i o n .  T h e y  did, h o w e v e r ,  mill about. The a u t h o r  

o f f e r s  no e x p l a n a t i o n  for this d i f f e r e n c e .  H o w e v e r ,  the first group 

t r a v e l l e d  8 h to the r a i l r o a d  s t a t i o n  and s e e m e d  to s pend just one 

n ight there. The o t h e r  grou p s  t r a v e l l e d  2.5 days and 5.5 days 

to the r a i l r o a d  station, r e s p e c t i v e l y .  It is p o s s i b l e  that the first 

g r o u p  had not suffi ci ent time to c o m p l e t e  f o r m a t i o n  of a social 

h i e r a r c h y .  Sutt o n  (1968), a n o t h e r  c ited author, n o t e d  the b e h a v i o u r  

a f t e r  loading of A f r i k a n e r - t y p e  oxe n  fro m  a single herd. I n i t i a l l y  

t h e y  were restl e s s  and anxious. A high state of al e r t n e s s  was suggested. 

This stage of u n s e t t l e d  b e h a v i o u r  lasted o n l y  3 0  min, p r o b a b l y  due 

to the e s t a b l i s h e d  n a t u r e  of the group. A c c o r d i n g  to the m e n t i o n e d  

a u t h o r s ,  g r o u p s  of cat t l e  tend to set t l e  down soon a fter d e p a r t u r e ,  

a l t h o u g h  o c c a s i o n a l  gro u p s  e x h i b i t  c o n t i n u e d  n e r v o u s n e s s  as d e s c r i b e d  

above. W h i l e  they are in mo t i o n ,  an i m a l s  s t a n d  p a r a l l e l  to each o t h e r  

and at right ang l e s  to the d i r e c t i o n  of travel of the train, f a c i n g  

i n d i s c r i m i n a t e l y  in e i t h e r  d i r e c t i o n .  This p o s i t i o n  a p p e a r e d  to be 

the best to c o u n t e r a c t  the s i d e w a y s  sway of the t r u c k  when it was 

m o ving.
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An animal rarely ch a n g e s  its p o s i t i o n  w hile the t rain is m o ving, 

o n c e  the p a r a l l e l  p a t t e r n  acr o s s  the r a i l w a y  truck has been formed. 

Cat t l e  o f t e n  lie d o w n  in the t r u c k s  w h i l e  t h e y  are moving. In a

9.5 h j o urney by road, A n d e r s o n  (1973) f o u n d  25 a n i m a l s  out of 

a total of 494 down. Of t h e s e  20 were lying in a norm a l  p o s i t i o n  

and were e a s i l y  b r o u g h t  to t h e i r  feet. In rail trav e l  the a n imals 

u s u a l l y  do not lie dow n  u ntil 20 h a fter the jo u r n e y  has started.

When t h e y  were u n l o a d e d  in rest p e r i o d s ,  the y  r e m a i n e d  s t a n d i n g  for 

1 3 - 1 7  h a f t e r  r e l o a d i n g ,  b e f o r e  the first one lay down. In the course 

of a 96 h j o u r n e y  w i t h o u t  o f f - l o a d i n g  all the catt l e  lay down at one 

point or a n o t h e r  (Sutton, 1967). Up to 13 h t r a v e l l i n g  a f t e r  the 

first rest p e r i o d  it was e a s y  to f o r c e  b u l l o c k s  to their feet.

From this j o u r n e y  time on, more a n i m a l s  were found down and were 

a s s i s t e d  to t heir feet with i n c r e a s i n g  d i f f i c u l t y .  A fter 31 h 

t r a v e l l i n g  some 50% of the h e a v i e r  and 25% of the lighter b u l l o c k s  

wer e  down in the w agons. The p e r i o d  spent lying down a v e r a g e d  

15 min, but c o u l d  be up to 5 h at a time. A g r e a t e r  p e r c e n t a g e  of 

an i m a l s  lay d o w n  in the p a d d e d  than in the u n p a d d e d  wagons.

S t a n d i n g  a n i m a l s  c o n t i n u e d  to m a i n t a i n  the p a r a l l e l  p a t t e r n  across 

the truck, a l t h o u g h  o c c a s i o n a l l y  the a n imals ne a r e s t  the one lying 

down s t o o d  l e n g t h w i s e  in the t r u c k  with t heir heads over it.

S t a n d i n g  an i m a l s  were c a reful not to t r a m p l e  on r e c umbant ones. 

H o w e v e r ,  a n o t h e r  a u t h o r  f ound that the animal with the h e a v i e r  

b r u i s e  tri m  wei g h t  was down in the truck d u r i n g  the journey.

T r a m p i n g  w o u l d  be u n l i k e l y  if the a n imals were calm or not thr o w n  

off balan c e .  In t r a n s p o r t  by road the a n imals b e c a m e  u n s e t t l e d  when 

the v e h i c l e  was sta t i o n a r y .  D u r i n g  rail t r a n s p o r t  the stand i n g  

p o s i t i o n  was rar e l y  c h a n g e d  until the t rain came to a halt. The 

a n i m a l s  f r e q u e n t l y  m o v e d  to face the d i r e c t i o n  while the train was 

m o v i n g  or to h a p h a z a r d  p o s i t i o n s .  H o w e v e r ,  the t r a n s v e r s e  p o s i t i o n  

was i m m e d i a t e l y  r e - a s s u m e d  when the t rain s t a r t e d  to move.

F r i e n d  et al. (1981) r e p o r t e d  on a long j o u r n e y  of about 2000 km 

by rail and road. As m e n t i o n e d  b e f o r e  150 Angus X H e r e f o r d  steer 

and h e i f e r  calves w e i g h i n g  about 165 kg were t r a n s p o r t e d  from 

T e n n e s s e e  to Texas. 50 of t h e s e  calves were loaded into a c o n v e n t i o n a l  

cattle t r u c k  and t r a n s p o r t e d  d i r e c t l y  to the d e s t i n a t i o n  point. The 

o t h e r  calves were t r a n s p o r t e d  by t ruck 7 5 0  km w here t h e y  were t r a n s -
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f e r r e d  to the railcar. After loading the cal v e s  i m m e d i a t e l y  c o m m e n c e d  

e a t i n g  h a y  and d r i n k i n g  water, r e f l e c t i n g  the w a t e r  d e p r i v a t i o n  

d u r i n g  t r a n s p o r t  to the railcar. The calves r e m a i n e d  h i g h l y  a c t i v e  

for the first two hours after loading. A f t e r  2 - 5  h after loading 

t w o - t h i r d s  of the a n imals on the b o t t o m  dec k  were lying down.

None were lying dow n  on the upper deck, but t h e s e  were d i s t u r b e d  

s e veral times by p e r s o n n e l  c h e c k i n g  equip m e n t .

M a n y  of the catt l e  were lying down w h i l e  the t r a i n  was stan d i n g  

( - 2 5 % ’ of the time in transit) or m o v i n g  at slo w  s p e e d  (30 km/h 

or less). L y i n g  w hile the car was m o v i n g  was a c o m m o n  o c c u r r a n c e  

fr o m  m i d n i g h t  (6 h a fter loading) of the first d a y  on. If the ride 

was rough, almost all w ould stand. T h o s e  that r e m a i n e d  lying were 

u s u a l l y  a long a wall. E x a m i n a t i o n s  of v i d e o t a p e s  s h o w e d  that the 

calves p o s i t i o n e d  t h e m s e l v e s  in a ran d o m  m a n n e r  t h r o u g h o u t  the car 

r e g a r d l e s s  of s peed and s m o o t h n e s s  of ride. The calves c o n t i n u e d  

to eat hay and drink regar d l e s s  of the s m o o t h n e s s  of the ride.

Whe n  the car was s t a n d i n g  still, c o n s u m p t i o n  was g r e a t l y  reduced 

as calves lay down to rest. When the car s t a r t e d  m o v i n g ,  the calves 

s t o o d  up and c o m m e n c e d  e a t i n g  and d r i n k i n g .  A p p a r e n t  hay (5.1 kg) 

and water 21 l) c o n s u m p t i o n  per head was normal.

The calves show e d  no heat stress d e s p i t e  the p r e s e n c e  of o n l y  a 

slight breeze. The c o m b i n e d  t r a n s p o r t  by t r u c k  and r a ilcar lasted 

69.2 h and the tra n s p o r t  by t ruck 36 h.

S h o r t h o s e  et al. (1972) d e s c r i b e d  a t r a n s p o r t  of catt l e  in A u s t r a l i a ,  

w h e r e  cattle are t r a n s p o r t e d  o f t e n  long d i s t a n c e s  to slaug h t e r .  In 

this case a group of 4 0 0  S h o r t h o r n  steers was t r a n s p o r t e d  322 km 

by road to a r a i l r o a d  station. The a n imals were rested for 16  h, 

with water a v a i l a b l e  and then railed 966 km to the me a t w o r k ,  a 

j o u r n e y  which took a f u r t h e r  42 h. The c a t t l e  had been w ithout feed 

for a p p r o x i m a t e l y  4 days. A f t e r  a r r i v a l ,  three groups of 20 a n imals 

were split from the g r o u p  and put into a bare r esting paddock. The 

r e m a i n i n g  340 a nimals were he l d  t o g e t h e r ,  in a n o t h e r  bare r e sting 

paddock. One group (no. 1) had acce s s  to water and a n o t h e r  g r o u p  (no.

2) to feed and water for one day after a r rival and both gro u p s  

were kil l e d  2 days a fter arrival. Two gro u p s  (no. 3 and 4) were
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s l a u g h t e r e d  4 days a fter arrival. G r o u p  3 had access to feed for 

2 days and water for 3 days p r i o r  to s l a u g h t e r  and g r o u p  4 had 

access to both feed and w a t e r  for 3 days. In the first 23.5 h in 

the h o l d i n g  p a d d o c k  the appa r e n t  w a t e r  c o n s u m p t i o n  by the 60 steers 

in the groups 2, 3 and 4 was 2 5 . 9  1 /head. 20 l / h e a d  was c o n s u m e d  

in the first 5.5 h. From 23.5 to 50.5 h c o n s u m p t i o n  by the 40 

cattle of groups 3 and 4 was 11.4 l / h e a d  in the p e r i o d  50.5 - 73.5 h 

after e n t e r i n g  the h o l d i n g  pa ddock.

On the first day the a p p a r e n t  c o n s u m p t i o n  of m o l a s s e d  hay was 

0.6 6  kg/head, gro u p s  2, 3 and 4. This i n c r e a s e d  to 0.8 6  kg / h e a d  

on the s e c o n d  day, g r o u p s - 3  and 4, and 0.92 k g / h e a d  on the third 

day, g r o u p  4.

K e n n y  and Tarrant' (1982) in t h e i r  revi e w  report about t r a n s p o r t a t i o n  

of h o r n e d  cattle, when a n imals are left u n d i s t u r b e d  there is always 

m o r e  a c t i v i t y  among groups of h o r n e d  cattle than among d e h o r n e d  

cattle. H e t e r o g e n o u s  grou p s  were always m i d w a y  b e t w e e n  the hor n e d  

and h o r n l e s s  groups in activity. On closer o b s e r v a t i o n ,  most of 

the a c t i v i t y  s e e m e d  to be of the a v o i d a n c e  type. No serious deg r e e  

of m a l i c i o u s  h o r n i n g  or a g g r e s s i v e  b e h a v i o u r  was o b s e r v e d  but 

m a n y  i n c i d e n c e s  of a c c i d e n t a l  h o r n i n g  and i m p e d a n c e  of free move m e n t  

we r e  noted. H o r n e d  cat t l e  find it hard to m a n o e u v r e  without b r u s h i n g  

o t h e r  stock in the c r o w d e d  c o n d i t i o n s  and some h o r n i n g  can o ccur 

when new p o s i t i o n s  are b eing taken up. The i n c i d e n c e  of b r u i s i n g  in 

h o r n e d  groups t r a n s p o r t e d  by rail was o b s e r v e d  to be 4 1 . 8 %  versus 

2 0 . 1 %  in p o l l e d  cattle. O ther a u t h o r s  o b s e r v e d  that there was a 

s i g n i f i c a n t l y  hig h e r  amount of b r u i s e d  t i s s u e  on the ca r c a s s e s  of 

h o r n e d  catt l e  t r a n s p o r t e d  by truck to the s l a u g h t e r h o u s e .

The long horns of A f r i k a n e r  ty p e  cattle in which the most o b s e r v a t i o n s  

have been made are e s p e c i a l l y  likely to cause damages. But K e n n y  

and T a rrant (1982) c o n c l u d e  g e n e r a l l y  that d e h o r n i n g  is an i m p ortant 

req u i r e m e n t  where cat t l e  are t r a n s p o r t e d  in groups. M a n y  a n imals 

are n o w a d a y s  e i t h e r  p o l l e d  or a l r a d y  d e h o r n e d  as calves.
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D u r i n g  a 24 h air j o u r n e y , H e r e f o r d  cattle b r o w s e d  at hay but did 

not d rink and for the most part a p p e a r e d  u n c o n c e r n e d  d u r i n g  the 

whole flight. R e s t i n g  b e h a v i o u r  see m e d  to be i n c r e a s e d  in the num b e r  

of a n imals as the j o urney went on (Jacksqn, 1974).

B a i l e y  et al. (1982) o b s e r v e d  that in sea t r a n s p o r t  s m aller cattle 

shou l d  not be kept with more than 40 head per pen even if large 

enou g h  to carry more animals. In larger groups a nimals can get 

i n jured when th e y  are caught against the fence while f r i g h t e n e d  

a nimals all push in one direction. The au t h o r s  r e c o m m e n d  that groups 

of large size animals should not c o ntain mor e  than 20 animals for 

the s a f e t y  of both the animals and their att e n d a n t s .

The a u t h o r s  found that fou r- f o o t e d  a n imals are g e n e r a l l y  more stable 

and show less stress than humans do dur i n g  rough seas.

Von H o r s t e n  (1979) o b s e r v e d  that cattle kept on dec k  c h a n g e d  their 

r u m i n a t i n g  behav i o u r .  With i n c r e a s i n g  a mbient t e m p e r a t u r e  and 

d u r a t i o n  of the j o urney th e y  always s t a r t e d  to ruminate sooner 

after eating. Also the time per r u m i n a t e d  bite s h o r t e n e d  with the 

d u r a t i o n  of the journey. It lasted 7 0 - 8 0  sec at the b e g i n n i n g  of 

the jo u r n e y  and d e c r e a s e d  to 5 0 - 6 0  sec.

In cat t l e  kept b e l o w  deck such c h anqes c ould not be observed.

The amount of cons u m e d  feed d e c r e a s e d  with hig h e r  wind v e l o c i t y  in 

both cattle kept on deck and b e l o w  deck. It also d e c r e a s e d  in 

cattle on deck with ambient t e m p e r a t u r e s  hig h e r  than 25°C. The feed 

intake of cattle b e l o w  deck did not change since the t e m p e r a t u r e  

there was n e a r l y  constant. Wi t h  i n c r e a s i n g  t e m p e r a t u r e s  cattle on 

deck d rank more water, e.g. with t e m p e r a t u r e  of 18°C the y  drank 

b e t w e e n  24 and 28 kg w a t e r  and at 28°C the c o n s u m p t i o n  was be t w e e n  

32 and 38 kg per day.

B a i l e y  et al. (1982) o b s e r v e d  the b e h a v i o u r  of steers w e i g h i n g  about 

6 3 0  kg d u r i n g  a sea t r a n s p o r t a t i o n .  Five a n imals were kept in m o d i f i e d  

20 ft c o n t a i n e r s  (standard s h i p p i n g  unit 8 x 8 x 20 ft, a p p r o x i m a t e l y  

o n e - h a l f  a truck trailer) e q u i p p e d  with a w ater buck e t  and a feed 

trough. From dusk to dusk (a 25 h period) a n i m a l s  were lying down
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55% of the time, s t a n d i n g  30%, e a t i n g  grain 7%, e a t i n g  s t r a w  5%, 

and d r i n k i n g  3%. In Light p e r i o d s  ste e r s  spent mor e  time with 

the a c t i v i t i e s  s t a n d i n g ,  e a t i n g  and d r i n k i n g  and Less time with 

Lying down tha n  in n ight peri o d s .

5. Some p h y s i o L o g i c a L  r e s p o n s e s  of catt L e  to t r a n s p o r t a t i o n

L e a c h  (1982) r e ports in a r e v i e w  of ef f e c t s  of t r a n s p o r t s  on p h y s i o -  

LogicaL systems: in 3 5 0  caL v e s  and steers, aged 1 3 - 1 4  mo n t h s ,  tr a n ­

sp o r t e d  35 km to s L a u g h t e r ,  L oading cau s e d  high inc r e a s e s  in c o r tisoL, 

gLuc o s e ,  Lipids, p r o t e i n  B n d  urea, aLL i n d i c a t i n g  that the a nimaLs 

were stressed. T i s s u e  p r o t e i n  c a t a b o L i s m  may aLso occ u r ,  due to 

g L u c o c o r t i c o i d  (cortisoL) a c t i o n  (TrenkLe, 1981), which can resuLt 

in d e c r e a s i n g  t i s s u e  prot e i n .  Stee r s  were more a f f e c t e d  than caLves.

In a n i m a L s  t h e n  f a s t e d  24 h b e f o r e  s L a u g h t e r  g L y c o g e n  v a L u e s  were 

h a l v e d  and 48 h f a s t i n g  re d u c e d  th e m  seven foLd , c o m p a r e d  with 

a n i m a L s  ki LLed on arrivaL. In 1.5 - 2.5 year oLd heifers

t r a n s p o r t e d  by road for 1.5 h and in 2.5 - 4.5 year oLd cows

t r a n s p o r t e d  for 2 h c o r t i s o L  Levels and total white cell counts 

s h o w e d  a m a r k e d  i n c r e a s e  ove r  p r e - t r a n s p o r t  values. The w hite cell 

count had r e t u r n e d  to nor m a l  v a L u e s  with i n  10 h, w h i l e  cortisoL Level 

was n o r m a l  w i t h i n  48  h.

S e r u m  e n z y m e  a c t i v i t y  of caLves, w e i g h i n g  107 - 165 kg, t r a n s p o r t e d  

by road 266 - 3 1 0  km, rose s i g n i f i c a n t l y ;  GOT i n c r e a s e d  by 7 - 38%, 

GPT 29 - 83%, LDH 14 - 4 2 %  and CPK 30 - 38%. The rate and d e g r e e  

of rise was g r e a t e s t  for CPK, but it aLso fell most rapidLy.

In cat t L e  s e r u m  v a L u e s  of GOT, LDH, and a l d o s t e r o n e  (ALD) rose after 

t r a n s p o r t  and c o n t i n u e d  to incre a s e  to the time of s L a u g h t e r ,  20 - 

50 h Later. The rise in ALD was most m a r k e d  and r e lated to t r a n s p o r t  

d i s t a n c e ,  age and ambient t e m p e r a t u r e .  After Long journeys pH was 

n o r m a l  or s l i g h t l y  Lowered, pCO^ vaL u e s  were c o n s i s t e n t l y  d e c r e a s e d .  

C h l o r i d e  Levels we r e  a l w a y s  raised and some groups show e d  a sLight 

h y p o c a l c a e m i a .  In 18 - 3 0  m onth old L i m o u s i n  c a t t L e  t r a n s p o r t e d  

by road for ove r  500 km b l o o d  vaLu e s  of P C O 2  and P O 2  d e c r e a s e d  while 

pH increased.
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T r a n s p o r t a t i o n  has be e n  shown to result in a d e c r e a s e d  pla s m a  

c o n c e n t r a t i o n  of g l u c o s e  and total p r o t e i n s  with a con c o m i t a n t  

i n c r e a s e d  level of urea and uric acid (Agnes and G e n c h i ., 1972).

T h e s e  a u t h o r s  s u g g e s t e d  that such c h anges r e s u l t e d  from the m u s c u l a r  

a c t i v i t y  and s t a r v a t i o n  im p o s e d  by the journey. S t e p h e n s  (1982) 

s t u d i e d  the e f f e c t  of a road j o urney on k i d n e y  f u n c t i o n  in ve r y  

y o u n g  calves (usu a l l y  u nder 1 week) i n t e n d e d  for s laughter. From 

g r o u p  of 14 such calves bLCôd s a mpLes were taken for urea e s t i m a t i o n  

at a m a rket. Some d e g r e e  of d e h y d r a t i o n  was o b s e r v e d  as a c o n s e ­

q u e n c e  of s c o u r i n g ,  w hile m i c r o s c o p i c  o b s e r v a t i o n s  of the kid n e y  in 

t r a n s p o r t  d e a t h  calves sho w e d  signs of t i s s u e  d e g e n e r a t i o n .

S u b s e q u e n t l y  the calves were loaded o n t o  a s t a n d a r d  catt l e  t r a n s p o r t e r

ca p a b l e  of c a r r y i n g  up to 100 calves. After a 4 - h o u r s

j o urney to the a b a t t o i r  a second b l o o d  sam p l e  was t aken immediately.

The dat a  for the b l o o d  urea levels were 50.2 mg/ml on the start 

and 59.1 mg/ml on the end of the journey. The d i f f e r e n c e  was not 

si gni ficant.

A c c o r d i n g  to Stephens. (1982) in s i m u l a t e d  t r a n s p o r t  s t u d i e s t h e r e  was 

small d e c r e a s e  of 5% in renal b l o o d  flow d u r i n g  the first few m i nutes 

of ex p o s u r e .  A fter a few m i n u t e s ,  the renal b l o o d  flow rega i n e d  

nor m a l  levels and than was e l e v a t e d  for the d u r a t i o n  (45 min) of 

t r a n s p o r t  s t i m u l a t i o n .  Heart rate i n c r e a s e d  from 100 b e a t s / m i n  

to ove r  1 4 0  b e a t s / m i n  and r e m a i n e d  at this level for the d u r a t i o n  

of the t r a n s p o r t  s t i m u l a t i o n .

S t e p h e n s  (1982) i n v e s t i g a t e d  the e f f e c t s  of t r a n s p o r t a t i o n  on heart 

rate (HR) and p l a s m a  c o r t i c o s t e r o i d  levels in calves aged 2 - 4  months. 

Cal v e s  s t a n d i n g  and u n f e t t e r e d ,  HR was e l e v a t e d  from a resting level 

of about 80 b e a t s / m i n  (b.p.m.) to about 110 - 115 b.p.m. for 1 hour 

w h i l e  the t r a n s p o r t e r  was in motion.

Morisse. et al. (1982) report some c hanges in b l o o d  c o m p o n e n t s  and 

b i o c h e m i c a l  p a r a m e t e r s  of 25 y o u n g  calves s t r e s s e d  by t r a n s p o r t a t i o n  

and s t a r v a t i o n  c o m p a r e d  to 25 calves of the same age kept in op t i m a l  

c o n d i t i o n s  at the f a r m  of origin. R e s u l t s  show s i g n i f i c a n t  d i f f e r e n c e s  

in s t r e s s e d  a n imals concerning: i n c r e a s e  in t h r o m b o c y t e s  and n e u t r o ­

p h i l s  c o unts, d e c r e a s e  in l y m p h o c y t e s  counts, i n c r e a s e  in urea and
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s e r o t o n i n e  (serum and total blood),, incre a s e  in c r e a t i n i n e  and 17 

h y d r o x y s t e r o i d s  (urine), d e c r e a s e  in p r o t e i n s ,  g a m m a - g l o b u l i n s  and 

g l y c e m i a  (serum).

The effect of t r a n s p o r t a t i o n  on b l o o d  s e r u m  c o m p o s i t i o n  was i n v e s t i ­

g a t e d  by M o r m e d e  et al. (1981). B l o o d  s a m p l e s  were t aken b e fore, 

dur i n g  and after a 12 h t r a n s p o r t  by road with a stop at a tr a n s i t  

centre. T r a n s p o r t  i n d u c e d  in c r e a s e s  in b l o o d  urea, c r e a t i n i n e ,  

b i l i r u b i n e ,  SG O T  a n d  LDH, s u g g e s t i v e  of d a m a g e s  to k i d n e y  and liver. 

En e r g e t i c  m e t a b o l i t e s  (glucose, t r i g l y c e r i d e s )  were o b s e r v e d  to 

decrease. Some d e g r e e  of cell u l a r  d a m a g e  was e v i d e n t  from the 

i n c r e a s e d  level of b e t a - g l u c u r o n i d a s e .  For most v a r i a b l e s ,  the changes 

o b s e r v e d  at the d i f f e r e n t  stages of the t r a n s p o r t  were a d d i t i v e ,  

a result which w o u l d  s u ggest that they reflect more the effect of 

the t r a n s p o r t  d u r a t i o n  than the c o n s e q u e n c e s  of the d i f f e r e n t  c o m p o n e n t s  

of the t r a n s p o r t  proc e s s .  T r u c k i n g  the calves p r o d u c e d  an increase 

in cortisol levels w hich was m a x i m u m  at the time of arrival in the 

tr a n s i t  centre. The cort i s o l  levels retu r n e d  to initial levels 

w i t h i n  one day. P l a s m a  cortisol levels are of l i mited interest since 

the p i t u i t a r y - a d r e n a l  axis h a b i t u a t e s  ver y  ra p i d l y  ( Dantzer, 1982).

4. Pigs in t r a n s p o r t

To e s t i m a t e  s t r a i n s  of t r a n s p o r t a t i o n  Augustini and Fischer (1982) 

i n v e s t i g a t e d  the h e a r t r a t e  d u r i n g  t r a n s p o r t a t i o n .  For this p u r p o s e  

77 b a r r o w s  w e i g h i n g  1 0 0  kg were t r a n s p o r t e d  s i n g l y  for 14.5 min.

The h i g h e s t  f r e q u e n c y  rates were o b s e r v e d  b e f o r e  and after t ransport.

The v a l u e s  c l i m b e d  s t e e p l y  d u r i n g  d r i v i n g  to the w e i g h i n g  point, 

the y  d r o p p e d  s l i g h t l y  while w e i g h i n g  and c l i m b e d  even mor e  d u r i n g  

d r i v i n g  to the lorry. W i t h i n  t he first mi n u t e s  inside the lorry 

the heart rate d r o p p e d  sharply. Dur i n g  t r a n s p o r t  the rate r e m a i n e d  

at a r e l a t i v e l y  cons t a n t  level of about 130 b e a t s / m i n .  D u r i n g  t r a n ­

sport no animal lay down but, rather, they i n t e n s i v e l y  i n v e s t i g a t e d  

the new s u r r o u n d i n g s .  W h i l e  u n l o a d i n g  and w e i g h i n g  at the end of 

the t r a n s p o r t ,  the heart rate v a l u e s  again increased. During 

t r a n s p o r t  the rectal t e m p e r a t u r e  i n c r e a s e d  on a v e r a g e  by 0.7°G (from

39.05 in stall to 3 9 . 7 0  i m m e d i a t e l y  after tra n s p o r t ) .  A rest p e r i o d  

of 45 m i n u t e s  was n e e d e d  b e f o r e  t hese valu e s  d r o p p e d ,  but the initial
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v a l u e s  in the stall were not reached in this time.

The a u t h o r s  also c o m p a r e d  loading eith e r  with the t a i l - g a t e  lift 

o r  by  ramp. D u r i n g  loading with the t a i l - g a t e  lift the heart rate 

d r o p p e d  w h e r e a s  r a m p - l o a d i n g  led to a s teep rise in heart rate.

The initial v a l u e  in the stall was 83.1 b e a t s / m i n . ,  d u r i n g  d r i v i n g  

to the lorry 1 9 4 . 7  and d u r i n g  loading 217.8. A fu r t h e r  i n v e s t i g a t i o n  

of the same a u t h o r s  showed, when limits of loading d e n s i t y  (0.35 

or 0 . 7 0  m 2 /1 0 0  kg), t e m p e r a t u r e  (2°C, 19°C, 29°C) and relative 

h u m i d i t y  (60 or 90%) are e x c e e d e d  d u r i n g  t r a n s p o r t  special stress 

is p l a c e d  on the pig. The t e s t i n g  of v a r i o u s  c o m b i n a t i o n s  of these 

f a c t o r s  d u r i n g  constant d u r a t i o n  of t r a n s p o r t  (100 min.) s h o w e d  the 

s t r o n g  i n f l u e n c e  of tr a n s p o r t  d i s tance. In all s i t u a t i o n s  the heart 

rate d e c r e a s e d  with i n c r e a s i n g  d u r a t i o n  of t r a n s p o r t .  The d e g r e e  of 

d e c r e a s e  was i n f l u e n c e d  by r e s p e c t i v e  t r e a t m e n t  comb i n a t i o n s .

W i t h o u t  c o n s i d e r i n g  relative h u m i d i t y  and loading densi t y ,  tra n s p o r t  

at 19°C p r o d u c e d  more f a v o u r a b l e  v a l u e s  than that at 2°C or 29°C.
2

R e l a t i v e  h u m i d i t y  (60 and 90%) and loading d e n s i t y  (0.35 and 0. 7 0  m / 

1 0 0  kg liveweight) led to d i f f e r i n g  results in each t e m p e r a t u r e  range. 

The v a l u e s  were o b v i o u s l y  s t r o n g l y  i n f l u e n c e d  by v a r y i n g  levels of 

p h y s i c a l  a c t i v i t y  d u r i n g  t h e r m o r e g u l a t i o n  and by the amount of room 

avai lable.

The v a l u e s  at loading and at the end of t r a n s p o r t  were c l o s e l y  

cor r e l a t e d .  In m a n y  cases there was also a h i g h l y  s i g n i f i c a n t  c o r r e ­

lation b e t w e e n  rectal t e m p e r a t u r e  and heart f requency.

Augustini a n d F i s c h e r  (1977) e s t i m a t e d  the d e g r e e  of e x h a u s t i o n  with 

the help of a g r a d i n g  system. S l a u g h t e r  pigs were t r a n s p o r t e d  for 

100 min. with the above m e n t i o n e d  d e n s i t i e s  and t e m p e r a t u r e s .  The 

h i ghest d e g r e e  of e x h a u s t i o n  s h o w e d  pigs which were t r a n s p o r t e d  at 

a d e n s i t y  of 0.35 m 2 and at t e m p e r a t u r e s  of 19°C, and 29°C and at a 

h u m i d i t y  of 90%.

The lowest d e g r e e  of e x h a u s t i o n  were o b s e r v e d  in pigs which were 

t r a n s p o r t e d  at lower d e n s i t y  (0.70 (m ) and t e m p e r a t u r e s  of 2°C with 

60% h u m i d i t y  and 19°C with 60%. The a c t i v i t y  a fter t r a n s p o r t  was 

h i g h e s t  in pigs which were t r a n s p o r t e d  at 19°C.
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A c c o r d i n g  t o M i c k w i t z  (1982) the heart rate d u r i n g  t r a n s p o r t

of s l a u g h t e r  pigs u n d e r  p r a c t i c a l  c o n d i t i o n s  wer e  i n f l u e n c e d  by 

times of f e e d i n g  p r i o r  to c o m m e n c e m e n t  of t r a n s p o r t a t i o n .  He f o u n d  

that pigs fed 24 h - p r i o r  to the t r a n s p o r t  had the lowest heart rate 

during, and i m m e d i a t e l y  a f t e r  t r a n s p o r t  and d u r i n g  the rest p e r i o d  

instead of an i m a l s  w h i c h  wer e  fed 1, 4, 8 or 12 h p r i o r  to the 

t ransport.

Sybesma. et al. (1978) r e p o r t e d  on the c ause of g e n e t i c  c o n s t i t u t i o n  

and d e a t h r a t e .  I n v e s t i g a t i o n s  s h o w e d  that t h e  M a l i g n a n t  H y p e r t h e r m i a  

S y n d r o m e  is g e n e t i c a l l y  d e t e r m i n e d  by a a u t o s o m a l  r e c e s s i v e  

h e r e d i t a r y  trait. T h e r e  are d i f f e r e n c e s  in s u s c e p t i b i l i t y  b e t w e e n  

d i f f e r e n t  b r eeds. The m e a t y  type P i e t r a i n  is mor e  s u s c e p t i b l e  to 

stress than less m e a t y  breeds. O n l y  3 . 1 %  of L a r g e  W h i t e  pigs r e acted 

h a l o t h a n e  p o s i t i v e ,  while in Dutch L a n d r a c e  22.2%. The d e a t h r a t e  of 

h a l o t h a n e  p o s i t i v e  pigs d u r i n g  t r a n s p o r t  was 3.35%, w h e r e a s  in none 

s u s c e p t i b l e  pigs d e a t h r a t e  was o n l y  a t enth of it (0.32).

The a u t h o r  r e p o r t e d  on o t h e r  e x p e r i m e n t s ,  in which fr o m  172 c r o s s b r e d  

pigs 44 pigs r e a c t e d  po s i t i v e .  Of t hose d u r i n g  t r a n s p o r t  3 a n i m a l s  

died, w h i l e  non e  of the 128 n e g a t i v e  reac t i n g  pigs died. From 557 

Dutch L a n d r a c e  pigs, m o r e  than 226 r e a c t e d  p o s i t i v e  and 331 re a c t e d  

ne g a t i v e .  The losses were 13 and 7 (0.57% and 0.2 1 % ,  resp.) The 

a u t h o r  c o n c l u d e d  that e f f e c t i v e  s e l e c t i o n  for a pig more resistant 

to t r a n s p o r t  loss is p o s sible.

5. B e h a v i o u r  of pigs on t r a n s p o r t

On a 7 d a y  long j o u r n e y  from E n g l a n d  to Italy by t r a i n  J a c k s o n  (1973) 

o b s e r v e d  no signs of r e s t l e s s n e s s  which was not due to the pigs b e i n g  

e i t h e r  t h i r s t y  or hungry. The pigs did not app e a r  to be a f f e c t e d  by 

the m o v e m e n t  of the wagon, a l t h o u g h  when v i o l e n t  s h u n t i n g  was b e i n g  

c a r r i e d  out, th e y  were all on their feet, s w a y i n g  in unison. T h e y  

did h u d d l e  on few o c c a s i o n s  when it b e c a m e  cold, but most of the time 

t h e y  were h a p p i l y  w a n d e r i n g  aro u n d  the pen, o n l y  b e c o m i n g  d i s t u r b e d  

at meal times. All pens t e n d e d  to b e h a v e  in the same way e v e n  tho u g h  

the y  we r e  well s e p a r a t e d  from each other. If one pen was s l e e p i n g ,  

the o t h e r  pens t e n d e d  to be sl e e p i n g ,  if one pen had a few pi g s  on
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its feet and the rest s l e e p i n g  the o t h e r  pens were u s u a l l y  the same.

One for m  of p l a y  was v e r y  n o t i c e a b l e .  Each pen of pigs h a p p e n e d  

to have t h r e e  metal rings located one foot above floor level. Much 

of the ti m e  pigs w o u l d  be p l a y i n g  with these, s o m e t i m e s  two pigs 

w o u l d  be p l a y i n g  with the same ring at the same time but more 

u s u a l l y  o n l y  one pig. The ring w ould be n o s e d  and b i t t e n  by the pigs. 

The aut h o r  c o n c l u d e d  that rail travel is an e x c e l l e n t  way of 

m o v i n g  a n i m a l s  on long journeys p r o v i d e d  t h e y  are accomp a n i e d .

A u g ustini et al. (1977) o b s e r v e d  pigs d u r i n g  t r a n s p o r t a t i o n  by  road 

at d i f f e r e n t  d e n s i t i e s  (0.35 and 0. 7 0  m /pig) and t e m p e r a t u r e s  

(2°, 19°, 29°C). At low t e m p e r a t u r e  d u r i n g  t r a n s p o r t a t i o n  pigs 

s h i v e r e d  with cold e s p e c i a l l y  if the h u m i d i t y  was high. The higher 

a n i m a t  d e n s i t y  led to considerable m o t o r  a c t i v i t y  u ntil each animal 

found a plac e ,  then the pigs ca lm e d  down quic k l y .  At 19°C the 

a n i m a l s  felt well at Low d e n s i t y  (0.70 m /pig) w h e r e a s  in high 

d e n s i t y  at the same t e m p e r a t u r e  pigs sho w e d  high e x c i t a t i o n  and 

panic r e actions. T h e y  calm e d  down v e r y  slowly. If there was at the 

same t e m p e r a t u r e  the h i g h e r  h u m i d i t y  m a n y  a n i m a l s  b r e a t h e d  heavily. 

A c c o r d i n g  to P e a r s o n  and K i l l g o u r ( 1 980) several a u t h o r s  c o n s i d e r e d  

that pigs do not fight d u r i n g  m o t i o n  but do so when the v e h i c l e  is 

s t a t i o n a r y .  In a d d i t i o n  a c o r r e l a t i o n  has been f o u n d  b e t w e e n  the 

n u m b e r  of bites and the time the lorry was s t a n d i n g  still. When 

the t r a n s p o r t  times were r e duced by 50% by c u t t i n g  out long stops 

the n u m b e r  of b i t e s  was r e duced by 23%.

6. Some p h y s i o l o g i c a l  re s p o n s e s  of pigs to t r a n s p o r t

H e r d i n g  pigs to a lorry and s u b s e q u e n t  t r a n s p o r t  led to increases 

in h a e m o g l o b i n  and h e x o k i n a s e  a c t i v i t y ,  i n d i c a t i n g  stress. The levels, 

h o w e v e r ,  retur n e d  to normal a fter 1.5 to 2 hrs rest. B l o o d  val u e s  

of h a e m o g l o b i n ,  h e x o k i n a s e  and l actate were also lowered by a r e sting 

p e r i o d  at the s l a u g h t e r h o u s e  ( P r a n g e  et al. 1977).
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S h e e p  in t r a nsport

Platt (1982) r e c o m m e n d s  that s h e e p  t r a n s p o r t e d  by sea sho u l d  be 

a l l o w e d  to mak e  some a d j u s t m e n t s  b e f o r e  s a i l i n g  b e c a u s e  in the 

event of initial rough w e a t h e r  c o n d i t i o n s  injur i e s  could be c a u s e d  

on o v e r c r o w d e d  pens and i n p a r t i a l l y  o c c u p i e d  pens. A c c o r d i n g  to the 

same author s heep are kept to about 5 0 - 6 0  hea d  per pen. Each pen 

cont a i n s  three feed and t h r e e  w ater troughs. The d a i l y  ration of 

feed is about 1 k g / a n i m a l  in two feeds, w a t e r  is s u p p l i e d  cont i n u o u s l y .  

The nor m a l  air flo w  is not s u f f i c i e n t  to d i s s i p a t e  the levels of 

h u m i d i t y  and a m m o n i a  in the centre pens. T h e r e  the i n s t a l l a t i o n s  of 

fans is i n d i c a t e d  to d i s p e r s e  fumes when a n i m a l s  are resting.

After the author the most comm on d i s e a s e s  are t h o s e  of r e s p i r a t o r y  

and g a s t r o - i n t e s t i n a l  t racts, also i n f e c t i o n s  k e r a t i t i s  (pink eye).

With v o y a g e s  of 1 0 - 1 4  days d u r a t i o n ,  t here are s i g n i f i c a n t  loss of 

c o n d i t i o n  with a c c o m p a n y i n g  s i c k n e s s  and m o r t a l i t i e s  d u r i n g  the 

latter half of the journey. Los s e s  of 1.2 to 1 . 4 %  are not u n c o m m o n ,  

which m eans 1 0 0 0 - 1 5 0 0  s h e e p  die on the larger stock carriers.

If s h e e p  are not kept s e p a r a t e l y  with respect to the same age, h i g h e r  

d e a t h r a t e s  a mong s u b - a d u l t s  arise. C a r c a s s  e x a m i n a t i o n s  s h o w e d  that 

t h e s e  an i m a l s  c ould not c o m p e t e  for food with o l d e r  and more 

a g g r e s s i v e  animals. A mor e  j u d icious g r a d i n g  s y s t e m  at the time of 

loading to s e p a r a t e  a n i m a l s  is n e c e s s a r y .  The aut h o r  poin t s  out 

the i m p o r t a n c e  of a rest of at least 24 h after e m b a r k a t i o n  bef o r e  

f u r t h e r  trans p o r t .

Some p h y s i o l o g i c a l  res p o n s e s  of s heep to t r a n s p o r t a t i o n  

Rei d  and Mills (1962) found that the cortisol and b l o o d  g l u c o s e  level 

were less a f f e c t e d  d u r i n g  t r a n s p o r t  in sheep a c c u s t o m e d  to indoor 

h o u s i n g  c o m p a r e d  with those taken d i r e c t l y  from pasture. P e a r s o n  and 

Kill g o u r  (1976) took p l a s m a  corti s o l  levels at the time of thr o a t  cat, 

it has been found that the levels rise from a bas e  of less than 

10 n g / m l  to 22.7 + 6.0 n g/ml for t r a v e l l i n g  20 km, 4 9 . 8  + 1 0 . 9  ng/ml 

for 30 km, 69. 7  + 19.2 ng/ml for 60 km and a peak of 77. 9  + 1 8 . 3  ng/ml 

for t hose  t r a v e l l i n g  100 km to the ab a t t o i r ,  even tho u g h  the j o urney 

was on the day b e f o r e  slaug h t e r .  G r e a t e r  d i s t a n c e s  t r a v e l l e d  c o n t i n u e d  

to give high levels of cort i s o l  r a n g i n g  b e t w e e n  61. 0  + 22.3 ng/ml
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and 76. 3  + 13.7 ng/ml, up to 225 km. As all the lambs ar r i v e d  at 

the a b a t t o i r  with i n  a few hours of one a n o t h e r  and were su b j e c t e d  

to si m i l a r  t r e a t m e n t ,  there appears to be some link between the 

d i s t a n c e  t r a v e l l e d  from the farm at the levels of pla s m a  cortisol 

next day at slaughter.

A c c o r d i n g  to P e a r s o n  et al. (1977) in t r a n s p o r t  up to 2 hours there 

is an incr e a s e  of the mean level of cortisol. S u b s e q u e n t l y  there 

was a slight fall as t r a v e l l i n g  time f u r t h e r  i n c r e a s e d  to 8 hours. 

K i l l g o u r  and De Lang e n  (1970) s t u d i e d  short ter m  t r a n s p o r t a t i o n  in 

sheep. U s i n g  a f l u o r i m e t r i c  a s s a y  t h e y  e s t i m a t e d  a cortisol level 

of 66 ng/ml in 12 sheep after a 90 min. truck j o u r n e y  comp a r e d  with 

m i n i m a l  d i s t u r b a n c e  levels of 36 ng/ml.

B e h a v i o u r  of sheep

Sutton and De Hee v e r  (1968) o b s e r v e d  sheep on a long rail trip and 

the y  found that adult M e r i n o  sheep sel d o m  lie down in r a ilway trucks 

even on a 5 - d a y  journey. When rested after 2 to 4 days t r a v e l l i n g  

w i thout w ater or food no p r e f e r e n c e  was shown, but after 5 days 

t h e r e  was a p r e f e r e n c e  for water. In the rest pens o n l y  0.4 kg of 

lucerne hay per sheep was eaten in 24 hours, i n d i c a t i n g  that if the 

r e g u l a t o r y  4 h rest was given, v e r y  little food w o u l d  be taken up. 

Ewbank (1975) c o n c l u d e d  from s tudies on the road t r a n s p o r t  of store 

lambs i n d i c a t i n g  that after t r a n s p o r t  and return to their field, 

these lambs g r a z e d  for o n l y  2 to 3 hours and spent the next 22 hours 

resting. A c c o r d i n g  to K i l l g o u r  (1976) w here a n imals have not been 

able to lie down (older stock start to lie down for longer p e riods 

a f t e r  long journeys) r e sting takes p r e c e d e n c e  over f e e d i n g  on arrival 

at the d e s t i n a t i o n .  This was also the r e a c t i o n  of t rucked calves 

d u r i n g  h a l t i n g  times.

Some p h y s i o l o g i c a l  r e s ponses of p o u l t r y  to t r a nsport 

A s i g n i f i c a n t  effect of stress in p o u l t r y  can be m e a s u r e d  by the 

c ontent of c o r t i c o s t e r o n e  and c r e a t i n e  kinase. Both in c r e a s e d  s i g n i ­

f i c antly, r e a c h i n g  the h ighest c o n c e n t r a t i o n s  f o l l o w i n g  4 hrs of 

t r a n s p o r t  (Scholtyssek & Ehringer·, 1976). B e s i d e s  stress this also 

in d i c a t e s  tiss u e  d a m a g e  as a c o n s e q u e n c e  of t r a n s p o r t a t i o n .
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C o r t i c o s t e r o n e  a p p e a r e d  to be c o r r e l a t e d  at a high level with the 

amou n t  of l o osely b o u n d  water. This is in ag r e e m e n t  with o t h e r  

f i n d i n g s  c o n c e r n i n g  meat quality. W a t e r  b i n d i n g  c a p a c i t y  had a 

m i n i m u m  at 3 hrs f o l l o w i n g  t r a n s p o r t  in c o m b i n a t i o n  with d e c r e a s i n g  

t e n d e r n e s s  in breast and thigh meat (Gschwindt S E h r i n g e r . ,  1979). 

Other b l o o d  p a r a m e t e r s ,  as h a e m o g l o b i n ,  h a e m a t o c r i t ,  s e r u m  p r o t e i n s ,  

lipids and c h o l e s t e r o l  also s h o w e d  s i g n i f i c a n t  e f f e c t s  due to 

t r a n s p o r t a t i o n ,  which was r e f l e c t e d  in meat pH too ('Eh ringer & 

Gschwindt, 1981). A n o t h e r  f a c t o r  o c c u r r i n g  in r e l a t i o n  to t r a n s p o r t  

is s t a r v a t i o n .  In b r o i l e r s ,  e x p o s e d  to stress s i t u a t i o n s  as s t a r ­

v a t i o n  and t r a n s p o r t ,  a p h y s i o l o g i c a l  i m b a l a n c e  d e v e l o p e d  (Gschwindt, 

1977). L i v e r  g l y c o g e n ,  m i c r o h a e m a t o c r i t ,  total s e r u m  lipids and 

p r o t e i n s  c h a n g e d  s i g n i f i c a n t l y  in a short time w h e r e a s  b l o o d  glucose, 

s erum c h o l e s t e r o l  and c r e a t i n e  kina s e  were o n l y  s i g n i f i c a n t l y  c h a n g e d  

after longer p e r i o d s  of stress.


