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Abstract:
		  Today, animal transport uses sea roads, railways, roads and airways.In livestock businesses, live animal 
transportation is one of the most important activities of cattle and sheep breeding.
		  Stress experienced by animals during transport affects animal welfare considerably. Stress in animal trans-
port refers to the behavioral and physical state that animals have shown against threats. Prosperity is associated with 
the presence and absence of negative feelings in animal transport.Behavioral and physiological responses can be used 
to determine the response of the animal to the transport.Today there is a similarity between the problems experienced 
in the past and the rate of animal welfare and mortality.
		  Live animal transports are an important part of the livestock industry. In recent years, producers, consum-
ers, governments, lawyers, welfare organizations and transporters have been attaching importance to improving the 
quality of transport by improving transport conditions. In transportation; Studies focusing on transport such as water 
and nutritional needs, nutrition time, loading density, weather conditions, characteristics of transport vehicle and travel 
distance are made. The other major problem after transportation is the transport wastage.
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Introduction

	 In the world, for the purpose of animal transport, first 
the sea way, railway and the road and the airway are used. One 
of the most important activities that affect profitability in cattle 
breeding is animal transport.
	 The struggle that animals have given during transport 
seriously affects animal welfare. Stress refers to behavioral and 
physical conditions that a living creature perceived as threats to 
itself. Here, prosperity implies that transplants are carried out 
painlessly and in a healthy manner. Prosperity is associated with 
the presence of positive feelings in animals and the absence of 
negative feelings. Behavioral and physiological values can be 
used to determine the response of animals to transports. There 
is a similarity between today’s high mortality rate and welfare 
level with animal transfers made in the past years[1-4].
	 In recent years, producers, consumers, governments, 
lawyers, welfare-based organizations and transport companies 
are attaching great importance to upgrading quality by improv-
ing transport conditions. In transportation; studies focusing on 
topics such as nutrition needs, loading density, climate condi-
tions, characteristics of transportation vehicles, and driving dis-
tance are being studied[5-7].
	 Live cattle transports made under adverse conditions 
cause problems such as death, injury and reduced meat quality 
in animals, leading to economic losses. It is very important to 
ensure good welfare conditions during ruminant transports. Ad-
verse conditions before, during and after transport affect animal 

welfare, transportation costs and therefore quality of meat after 
cutting. There are many factors directly affecting animal wel-
fare, including the characteristics of the ramps used for loading 
cattle, such as the area allocated for animals (m2), the way the 
animals are transported, the characteristics of the transportation 
vehicle(suspension system, height, ventilation, etc.).In addition, 
environmental factors such as climate and road conditions are 
important[1,3,8-10].

Animal Transport from Abroad to Turkey
	 Today, Turkey imports cattle with butchery, breeding and 
breeding purposes. Imports are usually from countries like Uru-
guay, France, Australia, Hungary, Austria, Bulgaria and America. 
	 Cattle transports made from these countries are often 
used for livestock breeding. In live cattle transport, while the sea 
route lasts 20 - 28 days, it takes 30 - 34 days by road[11].
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Transport Wastage
	 The weight loss that occurs during live animal transport 
is called transfer wastage. Transportation is a physiological con-
dition that is difficult to control until the animals are loaded into 
the vehicles and started to be unloading[12]. 

Transport wastage (%) = (BWBT – BWAT)/BWBT x 100

BWBT=Body weight before transportation
BWAT=Body weight after transportation[13,14]

Transfer wastage are divided into two. These;
A) Metabolism wastes are the resultant,
B) Tissue wastage seen due to extracellular and intracellular flu-
id loss in the tissues.

	 Tissue wastage are a result of long-distance transplants 
made in unsuitable welfare conditions. The time required to re-
cover the tissue wastage and recover the animal itself (10 - 36 
days) is higher compared to the waste wastage (about 12 hours). 
Slaughter animals must be rested before slaughter so that the 
quality and quantity of the product can be corrected. Breeding 
animals will need time to make up for their transfer waste[9,15-17].
	 Transport wastage, it is more prevalent in the early 
hours of shipping[18,19]. The reason for this is the development of 
adaptation over time in living things.

Cattle Behavior Specific Features
	 It is beneficial to know the race-specific behavioral 
characteristics of raising the quality of prosperity.
In this sense;
- Their vision skills are weak and they cannot perceive the 

details. So they do not want to go to dim areas.
- Cattle are afraid of sudden movements of nearby objects or 

creatures.
- They are disturbed by sudden and loud noises.
- Herd instinct is strong and must not be isolated.

Issues to be Considered Before Cattle Transports
	 Herd management applied to cattle can cause signifi-
cant problems in animals. In order to reduce these problems, it 
is important that employees are informed and educated about 
the vulnerability of animals. Negative behaviors that employees 
exhibit against animals will cause stress in animals. This is why 
they need to pay attention to the behavior of employees. One of 
the factors affecting animal welfare in the transport process is 
the well planned transport. For the well planning of the animal 
shipment to be made;
1- Preparation of animals for transports;
	 It is necessary to ensure that animals are collected in 
a common area and this process should be adjusted to create as 
little stress as possible.
2- By choosing the transport time as an estimate, choosing the 
appropriate vehicle for the duration;
	 Estimation of transport time is important for the selec-
tion of vehicles that have the necessary equipment for transport 
(watering, barn, feed etc.).
3- Preparation and maintenance of transport vehicle;
	 Vehicles must be disinfected and checked for the pres-
ence of mechanisms.

4- Documents required for transport must be prepared in ad-
vance,
5- How many animals will be loaded into the vehicles should be 
calculated;
The loading density must be calculated and avoided from over-
loading.
6- Carrying out disease control of the animals to be transported,
7 - Consideration should be given to matters such as the prelimi-
nary determination of places where breaks will be taken to meet 
the needs of the animals[1].  

Loading Density
	 The loading density can be defined as the area to be 
separated per animal during transport and can be measured in 
different ways. 
When calculating; 
- Area allocated per animal (m2/animal),
- The area allocated according to live weight (m2/100 kg)
- One of the live weight per unit area (kg/m2) can be used.
	 In the per-animal area method, live weight variation is 
not considered. Therefore, it is reported that while the loading 
density is calculated, the area method according to live weight 
should be used[9,20].
	 The loading intensity is influenced by gestational sta-
tus, transport time, age, live weight, horn existence, ambient 
temperature and gender factors[1,9,10,20,21].
	 The equality value used by the UK Livestock Welfare 
Council[22] to calculate the minimum area valid for all animal 
species is as follows;
A = 0.021 W0.67
A - Minimum floor area required per animal (m2)
W - Animal weight (kg)
0.021 constant - Ratio of body length to body width
	 When determining the area allocated per animal, the 
aggressiveness among individuals or the behavior of animals on 
each other should be taken into consideration. 
	 Reduced space can cause fighting between bulls. This 
can lead to reduced animal welfare and the formation of hard 
and dry carcasses[9,23,24].
	 Connecting animals from their places such as their 
neck and legs to their means of transport can result in death of 
the animal during transport. Depending on the increase in animal 
density in the vehicle in a study, It has been found that cortisol, 
glucose, creatine kinase levels and injuries are increased in ani-
mals[19].

Table 1: The effect on the plasma concentration of the loading density 
for long-distance transport[19].
Loading Density Low n=24 Medium n=24 High n=24
Plasma cortisol (ng/mg) 0,1 0,5 1,1
Plasma glucose (nmol/l) 0,81 0,93 1,12
Plasma creatine kinase 
(unit/l) 132 234 367
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Table 2: Area allocated per cattle during transport according to EU 
standards[20,25].
Class Estimated weight 

(kg)
Required area (m2/

area)
Small calves 50 0,30 - 0,40
Medium-sized calves 110 0,40 - 0,70
Heavy calves 200 0,70 - 0,95
Medium heavy cows 325 0,95 - 1,30
Heavy cows 550 1,30 - 1,60
Very heavy cows > 700 > 1,60

	 Cattle must be placed on the transport vehicle either 
vertically or parallel to the driving direction. The high animal 
density in the vehicle makes it difficult for the animals to orient 
themselves in the direction of driving and causes the stress fac-
tors to increase[1].

Loading and Unloading Ramps:
	 One of the important factors that cause stress during 
animal transport is the loading and unloading of animals. Load-
ing conditions, especially loading elements (loading ramp and 
scaffolding), are among the factors that greatly affect the level of 
energy and psychological stress the animal spends. To prevent 
this;
- When loading animals into vehicles, do not use sticks or prod,
- Care must be taken to use doors and locks in such a way as not 
to disturb animals during loading and unloading,
- Slippery floors, sharp corners or metal constructions should be 
avoided from such constructions because they can injure ani-
mals and cause stress,
- The tilt direction of the ramp should be adjusted (animals pre-
fer to ramp upwards), the ramp should be at the lowest possible 
slope (max 20º)
- The channel to which the ramp and the animals will travel on 
the ramp must be made of solid and hard material,
- The channel and the channel section should be wide so that the 
animals can cross each other without hurting each other,
- If a portable ramp is to be used for loading, the thickness of the 
material used on the ramp surface must be 20 cm in adult cattle 
to prevent slippage,
- The ramp and vehicle lid must have been designed for loading 
/ unloading,
	 Also, if the used ramp is fixed and has a concrete floor, 
it is recommended that the ramp floor should be 10 cm high and 
30 - 45 cm wide[9,26-28].

Animal Transport Time 
	 This period is defined as the period from when the first 
animal is loaded, until the last animal is taken down from the 
vehicle. The stress level of animals that are not accustomed to 
loading the car is quite high during the first hours after loading. 
Adaptation develops according to the species and environmental 
conditions in the later hours of transport. However, the longer 
the transfer period, the more stress the animals experience. This 
means that the transfer period should be kept as short as possi-
ble[10,21]. 
	 Some animals can cope better with stress than other ani-
mals, depending on species, race and yield orientation. In a study 

conducted, it was determined that cattle were transported more 
easily to long distances compared to sheep. In another study, 
dairy cattle breeds reported that their ability to cope with stress 
during transport was better than fattening cattle breeds[9,25,27,29].
	 In the transport legislation of the European Union[30,31] 
it appears that cattle can be transported continuously for a max-
imum of 14 hours and they must be allowed to rest for at least 
1 hour following this transplant. During rest, animals were re-
ported to be allowed to transport for another 14 hours after their 
needs were met. It is also added that if transport conditions are 
good, it will not have a negative impact on the welfare of 15-
hour transplanted cattle[32,33].

Effect of Ambient Temperature
	 The effect of season is important in the transport wast-
age formed during transport in cattle. Transfer wastage are more 
common in the summer months than in the spring and autumn 
months. In one study, reported that the transport of beef cattle 
in the summer and the autumn months caused more transport 
wastage than in winter and spring months[34-36].
	 Teke (2014) examined the transport of 3874 cattle in a 
total of 121 transporters at a transport distance of 1800 km in the 
study of environmental temperature. The transfers were carried 
out between July and December 2010. The transport wastage 
were highest in August (8.39 %) and December (7.27 %), lowest 
in October (2.99 %) and November (1.77 %). The average trans-
fer wastage during these periods was 5.57 %.

Rules concerning ruminant transportation in the european 
union
	 The European Union has made legal arrangements for 
the protection of animals during animal transport with the aim 
of ensuring that animals are transported in accordance with the 
conditions of welfare by the decision of 22 December 2004.  
With the arrangements made, European Union standards have 
to be applied in marine, land and air transport in animals, and 
arrangements have been made from the design to the hygiene of 
the transport vehicles to be used[1,36].
	 10-day-old from the small calf, were reported to be 
transported to a distance less than 100 kilometers. Animals that 
are not cut from milk should be given a one-hour break after a 
9-hour transport. In 2007, expressions were added that vehicles 
to be used in transports that will last 8 hours or more must have a 
special watering system and air conditioning system for animals. 
In longer transports, the animals must be rested; water and feed 
should be provided where necessary. Feed should be given if the 
animal will not be cut within 12 hours after transport. Vehicles to 
be used in animal transport that will last 8 hours or more should 
have a satellite monitoring system[17,36,37].

Results
	 Animal transport must be carried out in accordance with 
the standards set by the relevant units. Loading density, ramps, 
transport time, transport vehicle structure factors are crucial for 
transport. Of course, these factors are mainly based on animal 
welfare. Welfare plays an important role in transports as well as 
in all areas of livestock. In transportation, the stress that occurs 
in animals must be kept at the lowest level. Drivers of transport 
vehicles should also be trained in these matters. Livestock for 



page no: 4/5

Citation: Onur, E., et al. Cattle Transportatıon and Transport Wastage. (2018) J Vet Sci Animal Welf 3(1): 1- 5.

www.ommegaonline.org Vol: 3  Issue: 1

the purpose of profitability will be negatively affected if trans-
port wastage, which are an important factor in transplants, are 
not taken into consideration. During the transport of animals on 
transport vehicles, a number of precautions must be taken to en-
sure that the losses are minimized. These measures are:

1- If animals are to be given a different feedstuff in their place of
transportation, the animals must be accustomed to this feed-
ing prior to transporting. Feed and water needs should be met 
a few hours before being placed on the means of transport.

2- Objects that are likely to injure animals must be cleaned from 
places where animals will be loaded into vehicles, where they 
be unloaded from vehicles, and places to take breaks.

3-  Parts of the transport vehicle which may damage the animals 
must be corrected.

4- An appropriate loading plan should be made. The most suit-
able vehicle should be selected for the requirements and con-
ditions, the time to be loaded according to the climate condi-
tion should be set.

5- During loading and unloading, animals must not be lifted 
from their feet, ear, tail or throat. The slopes of the ramps 
should be considered[38].

References

1. Altınçekic, S.O., Koyuncu, M. Nakil Koşullarının Hayvan Refahı 
Üzerine Etkileri. (2010) Hayvansal Uretim 51(1): 48-56.
Pubmed│Crossref│Others
2. Skaggs, J.M. Prime Cut: Livestock Raising and Meatpacking in the 
United States 1607–1983. (1987) Texas A&M University Press, Col-
lege Station 74(2): 493-494.
Pubmed│Crossref│Others
3. Swanson, J.C., Morrow-Tesch, J. Cattle transport: historical, re-
search, and future perspectives. (2001) J Anim Sci 79: E102–E109.
Pubmed│Crossref│Others
4. Terlouw, C. Stress reactions at slaughter and meat quality in pigs: 
genetic background and prior experience: A brief review of recent find-
ings. (2005) Livestock Production Sci 94(1): 125–135.
Pubmed│Crossref│Others
5. Edge, M.K., Barnett, J.L. Development of animal welfare standards 
for the livestock transport industry: process, challenges, and implemen-
tation. (2009) J Veterinary Behavior 4(5): 187-192.
Pubmed│Crossref│Others
6. Ljungberg, D., Gebresenbet, G., Aradom, S. Logistics Chain of Ani-
mal Transport and Abattoir Operations. (2007) Biosystems Engineering 
96(2): 267–277.
Pubmed│Crossref│Others
7. Miranda‐de, la, Lama, G.C., Salazar-Sotelo, M.I., Pérez-Linares, C., 
et al. Effects of two transport systems on lamb welfare and meat quality. 
(2012) Meat Sci 92(4): 554–561.
Pubmed│Crossref│Others
8. Grandin, T. Assessment of stress during handling and transport. 
(1997) J Animal Sci 75(1): 249-257.
Pubmed│Crossref│Others
9. Kara, K.N., Koyuncu, M. Sığırlarda Taşıma Sırasında Hayvan Re-
fahına Etki Eden Faktörler. (2011) Kafkas Univ Vet Fak Derg 17(3): 
511-516.
Pubmed│Crossref│Others
10. Unal, N., Teke, B., Ozbeyaz, C. Ankara Ticaret Borsası Kesimhane-
si ’ne yapılan kasaplık hayvan nakillerinde bazı koşulların hayvan re-
fahı bakımından incelenmesi. (2008) Ankara Üniv Vet Fak Derg 50(1): 
51-56.
Pubmed│Crossref│Others
11. Çelik, B. Koyunlarda Nakil Süresi ve Yükleme Yoğunluğunun Re-
faha Etkisi ile Nakilde Görevli Personelin Hayvan Refahına İlişkin Algı 
ve Tutumu. (2013) Doktora Tezi, Afyon KocatepeÜniversitesi, Sağlık 
Bilimleri Enstitüsü.
Pubmed│Crossref│Others
12. Tarrant, P.V. Transportation of cattle by road. (1990) Applied Ani-
mal Behaviour Sci 28(1-2): 153–170.
Pubmed│Crossref│Others
13. Anonymous. Published by the Department of Local Government 
and Regional DevelopmentWestern Australia March, 2003. Code of 
practise for the transportation of cattle in Western Australia.
Pubmed│Crossref│Others
14. Coffey, R., Laurent, K. Livestock Calculations for Skillathon Con-
tests. (2016) Kentucky 4-H Livestock Skillathon.
Pubmed│Crossref│Others
15. Anonymous, b. transportation-shrink-in-beef-cattle. (2014).
Pubmed│Crossref│Others
16. Brownson, R. Shrinkage in Beef Cattle. (2012) Cattle Producer’s 
Handbook, Western Beef Resource Committee 835.
Pubmed│Crossref│Others
17. Cockram, M.S. Criteria and potential reasons for maximum journey 
times for farm animals destined for slaughter. (2007) Applied Animal 
Behaviour Sci 106(4): 234–243.
Pubmed│Crossref│Others
18. Tarrant, V., Grandin, T. Cattle transport. (2000) CABI 151-173.

http://dergipark.gov.tr/download/article-file/85038
https://doi.org/10.2307/1900047
https://academic.oup.com/jah/article-abstract/74/2/493/715652?redirectedFrom=fulltext
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.196.1828&rep=rep1&type=pdf
https://doi.org/10.1016/j.livprodsci.2004.11.032
https://www.sciencedirect.com/science/article/pii/S030162260400274X
https://doi.org/10.1016/j.jveb.2009.07.001
https://www.sciencedirect.com/science/article/pii/S1558787809001579
https://doi.org/10.1016/j.biosystemseng.2006.11.003
https://www.sciencedirect.com/science/article/pii/S1537511006003746
https://www.ncbi.nlm.nih.gov/pubmed/?term=.+Effects+of+two+transport+systems+on+lamb+welfare+and+meat+quality.
https://doi.org/10.1016/j.meatsci.2012.05.026
https://www.sciencedirect.com/science/article/abs/pii/S0309174012001982
https://www.ncbi.nlm.nih.gov/pubmed/9027573
https://dspace.library.colostate.edu/bitstream/handle/10217/4155/ANIStg100012.pdf?sequence=1
http://web.firat.edu.tr/myuksel/makaledosyalari/91 Sigirlarda Tasima Sirasinda Hayvan Refahina Etki Eden Faktorler.pdf
https://doi.org/10.1501/Vetfak_0000000285
https://www.researchgate.net/publication/270331809_Ankara_Ticaret_Borsasi_Kesimhanesi'ne_yapilan_kasaplik_hayvan_nakillerinde_bazi_kosullarin_hayvan_refahi_bakimindan_incelenmesi
http://acikerisim.aku.edu.tr/xmlui/handle/11630/2159?show=full#sthash.zeuiVVCx.dpbs
https://doi.org/10.1016/0168-1591(90)90051-E
https://www.sciencedirect.com/science/article/pii/016815919090051E
https://www.agric.wa.gov.au/sites/gateway/files/Code of Practice for the Transportation of Cattle in Western Australia_0.pdf
https://afs.ca.uky.edu/files/livestockcalculationspublication.pdf
https://u.osu.edu/beef/2014/09/10/transportation-shrink-in-beef-cattle/
http://blogs.oregonstate.edu/beefcattle/files/2016/09/835-Shrinkage-in-Beef-Cattle.pdf
https://doi.org/10.1016/j.applanim.2007.01.006
https://www.sciencedirect.com/science/article/pii/S0168159107000330


page no: 5/5

Short title: 
Cattle Transportation

Muyuan, M Vol: 3 Issue: 1

Pubmed│Crossref│Others
19. Tarrant, P.V., Kenny, F.J., Harrington, D., et al. Long distance trans-
portation of steers to slaughter: effect of stocking density on physiolo-
gy, behaviour and carcass quality. (1992) Livestock Production Science 
30(3): 223-238.
Pubmed│Crossref│Others
20. Anoymous. Report of the Scientific Committee on Animal Health 
and Animal Welfare Adopted on 11 March 2002. (2002) The welfare 
of animals during transport (details for horses, pigs, sheep and cattle) 
1-130.
Pubmed│Crossref│Others
21. Yıbar, A., Çetin, E. Hayvan Refahının Et Kalitesi Üzerine Etkileri. 
(2013) Uludag Univ J Fac Vet Med 32(2): 31-37.
Pubmed│Crossref│Others
22. FAWC (Farm Animal Welfare Council), Report on the European 
Commission Proposals on the Transport of Animals. (1991) London: 
MAFF Publications. 
Pubmed│Crossref│Others
23. Kenny, F.J., Tarrant, P.V. The reaction of young bulls to short-haul 
road transport. (1987) Applied Animal Behaviour Science 17(3-4): 
209–227.
Pubmed│Crossref│Others
24. Randall, J.M. Environmental parameters necessary to definite com-
fort for pigs, cattle and sheep in livestock transporters. (1993) Anim 
Prod 57: 299-307.
Pubmed│Crossref│Others
25. Yıldız, Ü., Saatçi, M. An Evaluation of the Welfare in the Large and 
Small Animal Transportations Made from Sarıkamış. (2009) Kafkas 
Univ Vet Fak Derg 15(3): 363-368.
Pubmed│Crossref│Others
26. Anonymous. Investigations into mortalities. (2015) Australian Gov-
ernment, Department of Agriculture and Water Resources.
Pubmed│Crossref│Others
27. Broom, D.M. Causes of poor welfare in large animals during trans-
port. (2003) Vet Res Comm 27(1): 515-518.
Pubmed│Crossref│Others
28. Mounier, L., Dubroeucq, H., Andanson, S., et al. Variations in meat 
pH of beef bulls in relation to conditions of transfer to slaughter and 
previous history of the animals. (2006) J Anim Sci 84(6): 1567-1576.
Pubmed│Crossref│Others

29. Albright, J.L. Dairy Cattle Behaviour, Facilities, Handling and Hus-
bandry. (2000) CABI 127-151. 
Pubmed│Crossref│Others
30. Anonymous a. Welfare of Animals During Transport Advice for 
transporters of cattle. 2016.
Pubmed│Crossref│Others
31. European Commission (EC). Council Regulation (EC) No. 1/2005 
of 22 December 2004 on the protection of animals during transport and 
related operations and amending Directives 64/432/EEC and 93/119/
EC and Regulation (EC) No 1255/97. (2005) Off J Le 1-44.
Pubmed│Crossref│Others
32. Teke, B. Sığırlarda Nakil Firesi ve Etkili Faktörler. (2014) J of Fac-
ulty of Veterinary Medicine, Erciyes University 11(1): 63-67.
Pubmed│Crossref│Others
33. Warriss, P.D., Brown, S.N., Knowles, T.G., et al. Effects on cattle of 
transport by road for up to 15 hours. (1995) Vet Rec 136(13): 319-323.
Pubmed│Crossref│Others
34. Harman, B.R., Brinkman, M.H., Hoffman, M.P., et al. Factors af-
fecting in-transit shrink and liver abscesses in fed steers. (1989) J Anim 
Sci 67(2): 311-317.
Pubmed│Crossref│Others
35. Self, H.L., Gay, N. Shrink during shipment of feeder cattle. (1972) 
J Anim Sci 35(2): 489-94.
Pubmed│Crossref│Others
36. Anonymous. Council Regulation 1/2005/EC on the Protection of 
Animals During Transport and Related Operations and the Welfare of 
Animals (Transport) (England) Order 2006. (2010) Published by the 
Department for Environment, Food and Rural Affairs. 
Pubmed│Crossref│Others
37. Von, Borell, E., Schaffer, D. Legal requirements and assessment of 
stress and welfare during transportation and pre-slaughter handling of 
pigs. (2005) Livestock Production Science 97(2-3): 81–87.
Pubmed│Crossref│Others
38. Gülten, Ş. Hayvan Naklinde Fire ve Zayiatın Azaltılması İmkanları. 
(1978) Journal of the Faculty of Agriculture Atatürk Üni Vet Fak Derg.
Pubmed│Crossref│Others

Submit your manuscript to Ommega Publishers and 
we will help you at every step:

• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in all major indexing services
• Maximum visibility for your research

Submit your manuscript at

https://www.ommegaonline.org/submit-manuscript

https://doi.org/10.1079/9780851994093.0151
https://www.cabi.org/cabebooks/ebook/20002212519
https://doi.org/10.1016/S0301-6226(06)80012-6
https://www.sciencedirect.com/science/article/pii/S0301622606800126
https://ec.europa.eu/food/sites/food/files/safety/docs/sci-com_scah_out71_en.pdf
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13013173&AN=111008753&h=XYYnqethyH3OmYsX3n2lhnmy6bV5wmt2xEcDd%2bU%2fziH1xQrs3eU0YVsMAo0NiNo18bW7p%2bELFDbpAeVTC0ttNQ%3d%3d&crl=f&resultNs=AdminWebAuth&resultLoca
https://doi.org/10.1016/0168-1591(87)90147-X
https://www.sciencedirect.com/science/article/pii/016815918790147X
https://doi.org/10.9775/kvfd.2008.124-A
https://www.researchgate.net/publication/288776087_An_evaluation_of_the_welfare_in_the_large_and_small_animal_transportations_made_from_Saridotlesskamidotlesss
http://www.agriculture.gov.au/export/controlled-goods/live-animals/livestock/regulatory-framework/compliance-investigations/investigations-mortalities
https://www.ncbi.nlm.nih.gov/pubmed/14535460
https://doi.org/10.1023/B:VERC.0000014210.29852.9a
https://link.springer.com/article/10.1023%2FB%3AVERC.0000014210.29852.9a
https://www.ncbi.nlm.nih.gov/pubmed/16699114
https://watermark.silverchair.com/1567.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAaMwggGfBgkqhkiG9w0BBwagggGQMIIBjAIBADCCAYUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMTDyvrdbfojHLIr6qAgEQgIIBVoPiP9j6gK13bOxdOpNIQz0Sew0A7nCTuhOlgT5hLTNcPv-euQb
https://doi.org/10.1079/9780851994093.0127
https://books.google.co.in/books?hl=en&lr=&id=UkTkMXsifOgC&oi=fnd&pg=PA127&dq=Albright+JL,+2000.+Dairy+Cattle+Behaviour,+Facilities,+Handling+and+Husbandry&ots=AryjNsyIYY&sig=fcT42nlK-BvoSr9e9l8Yf2eEWtg#v=onepage&q=Albright%20JL%2C%202000.%20Dairy%20Cattle
http://adlib.everysite.co.uk/resources/000/263/132/PB12544a.pdf
https://www.animallaw.info/statute/eu-transport-council-regulation-ec-no-12005-protection-animals-during-transport
http://dergipark.gov.tr/download/article-file/66248
https://www.ncbi.nlm.nih.gov/pubmed/7604507
https://doi.org/10.1136/vr.136.13.319
https://www.researchgate.net/publication/15593650_Effects_on_cattle_of_transport_by_road_for_up_to_15_hours
https://www.ncbi.nlm.nih.gov/pubmed/?term=Factors+affecting+in-transit+shrink+and+liver+abscesses+in+fed+steers.
https://doi.org/10.2527/jas1989.672311x
https://academic.oup.com/jas/article/67/2/311/4631449
https://watermark.silverchair.com/jan0350020489.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAa0wggGpBgkqhkiG9w0BBwagggGaMIIBlgIBADCCAY8GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMpXvlZ0lkiMhVORvyAgEQgIIBYEx7reqKMrIeBFrUmWBQipJEZMgJCDcGRQDj4jKn-e
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69384/pb13551-satellite-tracking.pdf
https://doi.org/10.1016/j.livprodsci.2005.04.003
http://www.livestockscience.com/article/S0301-6226(05)00104-1/abstract

