Chapter I
Introduction
Broiler industry is the one of the fastest growing sectors in Bangladesh. Approximately 375 million number broilers chicken meat is currently produced in Bangladesh. Poultry chicken meat production increased from 366.265 million to 375.0 million during the year 2015 to 2016. Per capita availability also increased from 90 gm to 120gm during the same year (Raha, 2017). Broiler rearing is more feasible in rural areas, whereas its high demand in urban areas. Commercial poultry producers are suffering from economic loss due to error in management, adverse climatic or environmental conditions, disease and stress. Both genetic and environmental factor had resulted in an increased sensitivity of poultry to stressors that affect both physiological and biochemical status of the bird. Transportation stress not only affects the chicken birds but also decrease the quality of chicken (Jayaprakash et al., 2016).
The term stress is very familiar to most poultry traders. However, there is no universal definition for stress. One definition states that stress is any situation that elicits the biological stress mechanism of an animal. Another broader definition states that stress is any biological response elicited when an animal perceives a threat to its homeostasis. When a stressor is actually causing a negative impact on well-being of an animal, this can be defined as distress. To perceive how long- term stress can eventually cause a negative impact on the well being of an animal, it is necessary to understand the physiological processes an animal undergoes when it is confronted with a stressor (Virden and kidd, 2009).
Transport may involve individual and large group of animals. During transportation, animal interact with the physical facilities around them and the biotic environment which consists of both nonspecific and stockpersons. Loading poultry onto transport vehicle, movement is accomplished by more attractive route; proving more space, better lighting, and better response of animal to handling (Lengkey et al., 2013).
Transportation of poultry is a complicated multifactorial stressful and traumatic event and is considered a major stressor for farm animal and might have deleterious effects on health, well being, performance, and ultimately product quality. During transportation of poultry by land they are exposed to environmental stresses including heat, noise, motion and social regrouping (Lengkey et al., 2013)
There is evidence that journey duration can affect chicken mortality, Besides, the fitness of the birds and the quality of the journey (pre- and post-transport handling and the environmental conditions) must also be taken into account (Cockram, 2007). The type of handling system e.g. loose crates and the manner in which the birds are handled can increase the risk of injury (Bayliss and Hinton, 1990). The variability in DOA and injury rates suggests that there are multiple risk factors that can affect the risk of DOA and injury (Nijdam et al., 2004). Therefore, the present study was undertaken with the following objectives:

1. To assess body weight loss and different types of injuries and mortality rate during broiler transportation.
2. To know the different aspects of management of poultry during transportation. 








Chapter II
Materials and Methods
2.1 Selection of the study area
The study was conducted at August, 2017 to October at two commercial broiler farms (Farm A and Farm B) of Chittagong district where transportation occur from farm to market. The main reasons of selecting this farm was  that there was regular transportation of birds to meet demand of customers. 

2.2 Study populations
The study population was compound of total 1795 chickens originating from two broiler farms.

2.3 Data collection
Data regarding dead on arrival (DOA) of birds, laceration and dislocation of wings, legs, body weight before and after marketing and stocking density during transportation were recorded by using preset questionnaire. The risk factors during transportation were also identified by visual observation and palpation. 

2.4 Transportation system
At approximately 4-5 weeks of age, chickens reached the 'target' weight for marketing. Before transportation for slaughter, food is withdrawn for 12-18 hours and water for 6 hour. Humane handling of the birds is done and they are carried (fig: 3) to lairage. They are then transferred and stacked onto a van. The container modules are metal frame type containing 2 to 3 compartments (fig: 2). During transportation the birds already have wound, fractures, dislocations and laceration of wing and toe and this process adds significantly to their pain. Once on the van, the chickens, which have spent their entire lives in shed, are then exposed to traffic noise and this time they also suffer from extreme temperature. 
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Vehicles used for transportation of broiler;
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Day old chick transportation at night
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Carrying them in bunches on hand
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 During transportation rough handling, overcrowding in sunlight leads to heat stroke and death. When the vehicle arrives at the market, chickens are manually removed from the crates. Then the number of dead bird, injuries like dislocation, fractures, laceration of wing and leg of each van were recorded where injury were markedly visible. On the other hand overcrowding leads to death which mainly depends on the ambient temperature of surroundings. 





2.4 Different types of injuries:
Different sort of injuries in the body area were inspected or observed carefully among the chicken. For example, dislocation, laceration of wing and leg were observed. Besides, Body weight loss also observed. The different types of injuries and their complications were examined closely and defined using inspection and palpation methods of examination of animal were used to assess the physical condition of bodily injured chicken.

Dislocation
Dislocation means displacement from their normal position of bones meeting at a joint such that there is complete loss of contact of the joint surfaces which results loss of body weight carrying capacity. In chicken it is mostly found at the knee joint (fig: 4 & 5)
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Fig 4
: 
Dislocation of leg
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Fig 5
: 
Dislocation of leg
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Laceration
Laceration is a type of injury in which skin is torn, cut, or punctured (an open wound), or where blunt force trauma causes a contusion (a closed wound). In pathology, it specifically refers to a sharp injury which damages the dermis layers of the skin. This type of injury is occurred due to presents of sharp object in the crates of van which leads to injury of leg & wing. This laceration also occurred by sharp nails due to overcrowding of chicken (fig: 6)
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Fig 6
: Laceration of leg & wing
)
                                         










Swelling
Swelling is a transient abnormal enlargement of a body part or area not caused by proliferation of cells. This type of enlargement was recorded (fig: 7).
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Fig 7:
 Swelling of wing
)

Possible cause of injuries
The possible cause of the injuries was recorded either in the rough handling, cage metal friction, sharp objects friction, uneven floor surface, overcrowding during transportation, unstable transport system, were the inflecting factors to cause broiler injury. This list of possible causes were developed and evaluated by observing the animals, asking questions and discussing with the traders and the animal handlers. 

Dead on arrival birds
These birds are mainly found after transportation due to heat stress, overcrowding, less ventilation or previously occurrence of disease. This dead on arrival percentage was highest at the summer season if transport at daylight The DOA bird’s percentage was collected by interviewing who was involved during transportation previously (fig: 8)
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Fig 8
: Transportation of broiler at mid day leads to mortality;
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Chapter III
Results & Discussion
The result for mortality, live weight loss, number of injured birds along with transportation distance is presented in Table-1. Factors associated with DOA and injured percentages (dislocation of wing, dislocation of leg, laceration of wing & leg) of broilers per flock were identified. Ambient temperature, holding method, number of broilers in the flock, mean body weight before and after transportation, space allowance in crates, transport time and lairage time and others possible association with the DOA percentage of broilers was also recorded. Season, moment of transport, and ambient temperature associated with the bruises percentage of broilers were also considered. 
    Table 1: Total no. of injured and dead birds during transportation to the market (n=1795)
	Flock
	No. of chicken marketing
	Transportation distance (Km)

	No. of injured birds
	No .of  DOA

	A
	250
	12
	88
	0

	
	350
	18
	112
	1

	
	195
	15
	90
	0

	B
	300
	10
	98
	0

	
	350
	7
	110
	1

	
	350
	12
	115
	1


 A=1st broiler flock containing 795 chicken; B=2nd broiler flocks containing 1000 chicken;
From the mentioned above table it can be said that when large no. of chicken is marketed the injure percentage also increases in same manner.
However, in these studies, risk factors were only identified and the sizes of their effects were not quantified. Knowledge of the magnitude of effects is necessary to establish the reduction of DOA birds or injured percentage of broilers that could be obtained by removing or reducing these risk factors (Virden et al., 2009).

Relation of injured percentage with journey distance
During transportation injury rate also closely related with the size of the flock that is transported and the distance of market. During transportation when large amount of bird transported for long distance the more number of injured birds also increase. In my study transportation of 350 birds at a distance of 18 km which leads to injury of 16 birds. On the other hand when 195 birds were transported at a distance of 7 km there were leads injury of 2 birds that findings are agreed by the result of Petracci et al., (2005). When transporting of poultry for 4 hours or more vehicles should be equipped with mechanical ventilation systems. But in our country it is still not practiced.
           
                Graph 1: Frequency of injury in relation of journey distance;
From the graph we may compare and got a point that large number of birds when transported for long distance (≥15 km) leads to increase in the injured percentage. For DOA and corrected injured percentages, catching and transporting during day time were found to be  risk factor. Moreover, the increased percentage of bruises such as laceration may have resulted from higher activity of broilers during daytime. 
Table 2: Type of injuries and total no. of DOA with percentage (n=1795)
	           Types of injuries
	  Total injured
	 Percentage (%)

	Dislocation of wing
	260
	14.5

	Dislocation of leg
	220
	12.3

	Laceration of wing
	95
	5.3

	Laceration of leg
	38
	2.2

	DOA

	3
	0.17



From the above table we see that within the injured birds dislocation of wing percentage was more than the other parameters. This result in concordant with Verecek et al., (2005).
Relation of weight loss with journey distance:
Rough handling, uneven floor of crating and long time transport are known as stressors. Apart from stress caused by these factors, broilers suffer metabolic exhaustion due to feed and water withdrawn for a longer period of time. As a result broilers may lose live weight, glycogen stores may be depleted and hyperthermia can occur during lairage that might likely contribute to weight loss which agreed by Simoes et al., (2009) where they observed decreased body weight in broilers during transport period 30. 90 and 180 min which were 2.11%, 3.03% and 4.82% respectively that is also supported by Karaman et al., (2009) who observed significant reduction in body weight of broiler chicken during transportation.
Birds of lower initial body weight (<2.0 kg) lost 40, 60 and 102 g of body weight on journeys of 1, 2 and 3 hours duration, respectively. For heavier birds (>2.0 kg), the corresponding figures were 90, 130 and 135 gm, respectively. These results are agreement with various reports such as Aral et al., (2014); Ondrasovicova et al., (2008). 

                            Table 3: During transportation loss of mean body weight:
	Duration of transport(hr)
	Before journey mean body weight(kg)
	Loss of mean body weight(gm)

	1 
	< 2.0
	40

	
	≥ 2.0
	90

	2
	< 2.0
	60

	
	≥2.0
	130

	3
	<2.0
	102

	
	≥2.0
	135


 
From the above table we can compare and get point duration of journey and longer feed withdrawal time responsible for loss of body weight.

   Graph 2: Relationship between journey time and live weight loss


Relation of temperature with transportation
Both low and high temperatures increase the DOA percentage. In our data collection it was found that transportation during daylight results more DOA than other time of day. A good cause for this increase rate of mortality might be thermal stress agreed by (Petracci et al., 2005). 
During a normal summer journey of 3h, with an ambient temperature of 27°C or more temperature cause hyperthermia which is profound and may become life threatening that is similar with Abeyesinghe et al., (2001). So, value of temperature may be a part of the explanation for mortality both at high and low temperatures. 
The interaction between ambient temperature and transport time resulted in a greater increase of injury and DOA due to long duration of transportation of poultry by road across various ecological and climatic zones imposed many stressors such as thermal changes, acceleration, motion, vibration, fasting, withdrawal of water, social disruption, noise and internal vehicle thermal microenvironment (Abeyesinghe et al., 2001). 
The percentage of DOA and injured birds is more than would have been expected from the separate effects of ambient temperature between 15 and 25°C and transport at time that is agreed by Dadgar et al., (2017) Webster et al., (1992) observed that broilers transported in an open transport vehicle would be thermally comfortable when the having ambient temperature between 18 and 26°C. In our transportation the temperature is maintained within 28- 30°C which is slightly more than recommended range. 
The European Food Safety Authority, (2010)  recommended that the upper  temperature  limit  in  a  transport  container  for  broilers  should  be  24-25°C, assuming a  relative humidity of 70% or higher. The lower temperature limit for broilers in containers should be 5°C.



Stocking density during transportation
As a homoeothermic animal bird has ability to cope up with environmental changes that depends on stock density. The stock density is usually determined by total live bird weight and depends on both sex and age of the birds to be transported. An increase of the stocking density of broiler during transportation likely results in an increase of the environmental humidity, due to water evaporation from the respiratory tract, skin, and excreta. Under these circumstances, heat loss will be more difficult, which can lead to hyperthermia that was findings of several researches Petracci et al., (2005). In our experiment revealed that the birds transported at low stocking density exhibited higher live weight loss than those held at the medium or high densities (1.92 vs. 1.70 and 1.61%). This could be due to the fact that a broiler producing heat would lose 0.22% of its body weight per hour. In our country during transportation stocking density is not considered. This leads to increase the injury, temperature & humidity ultimately leads to death. The space allowances recommended for poultry in transport by EU Regulation 1/2005 are as follows:
               Table 4: Stocking density during transportation
	     Weight of broiler
	Stocking density during transportation
(cm2 / kg)
	EU recommended space (cm2 / kg)

	            <1.6 kg
	      180-200
	220-240

	             1.6 to <2 kg
	      160
	200-226



Relation of dead on arrival of bird with journey time:
In my study birds were found exposed to extreme hot & cold weather, packed tightly into cages without the ability to stand or move comfortably that’s leads suffering, slow death that is supported by Saundercock et al., (2006) who reported that rapidly growing strains of broiler exhibited an increased susceptibility to stressors Vecerek et al., (2006) observed that short journey caused less mortality (0.15 %) compared than long journey (0.86 %). This dead on arrival percentage was mainly highest at summer season due to excessive heat, overcrowding, heat stress. In this experiment there was found 0.167% dead on arrival birds that supported by Warriss et al., (2009) who reported that journey length has long been recognized as an important factor in broiler DOAs.
















Chapter IV
Conclusion
There is an intimate association between management and injury during transportation which can be considered to reduce stress in broiler. Management parameters like stocking density in lairage, feed and longer water withdrawal period, increased distance between farm and slaughter area turns to increase the injured percentage. In our study increased ambient temperature showed responsible for mortality of chicken. Injury on leg and wing occurred when more chicken were transported within a small space. Heat stress during summer was reported to increase percentage of DOA. Chicken also experienced a dislocation, laceration, swelling of wing and serious injuries of leg. These findings might contribute to the understanding of the welfare scenario of chicken at selected markets of Bangladesh during transport and these scenarios clearly indicate the potential scope and need for undertaking intensive focus oriented research and development initiative on prevailing animal welfare issues in Bangladesh.







Recommendation and future perspectives: 
Greater attention should be paid in handling methods of chicken in Bangladesh during transport. Nutritional manipulations are an easy and cheap way to reduce stress. Most widely applied supplements used in recent days to prevent stress during transport of broiler which are based on amino acid, vitamins and minerals may be added in diet of broiler. Besides, all kinds of management should be done to reduce stress in broiler.
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Appendix
Questionnaire
 Time of marketing: ………………………………………………………………..
Transported by: ……………………………………………………………………
Cage size: ……………………………………………………………………………

Stocking density: …………………………………………………………………..
No. of chicken transport: …………………………………………………………
Distance from farm to market: …………………………………………………..
Total number of injured birds: ……………………………………………………

Types of injuries: ………………………………………………………………..... 
Total number of dead on arrival: ………………………………………………….
Body weight before journey: …………………………………………………….

Body weight after journey:………………………………………………………

Feed and water withdrawal time…………………………………………………

Journey time: ……………………………………………………………………….
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