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ABSTRACT 
This experiment aimed for evaluating the stress and financial losses resulting from transporting broiler chickens  

from farms to slaughterhouses under harsh Iraqi conditions. Data were collected from 18 farms, where 42,564 

broiler chickens were transported to slaughterhouses. Depending on the time of journey, the marketed birds 

were divided into three groups: short-time (T1), medium-time (T2), and long-time (T3) that lasted 3, 6, and 9 

hours, respectively. The total percentage of mortalities  resulting from transporting broiler was 0.46%, while the 

percentage of lost weight was 5.12%, thus the percentage of total losses resulting from transportation reached 

5.58%. The overall percentage of mortalities and the percentage of lost weight increased with the increase 

transport period, as the percentage of mortality reached 0.08, 0.31 and 0.71%, while the percentage of lost 

weight amounted to 3.84, 5.12 and 5.63% when transporting broilers for 3, 6 and 9 hours, respectively. The 

financial losses resulting from the transport of broiler amounted to 12.627.275 Iraqi dinars, and the transport 

process led to a significant (P ≤ 0.01) increase in body temperature, H / L ratio, glucose and aspartate 

transaminase (AST) and alanine transaminase (ALT) enzymes in blood serum and highly significant (P ≤ 0.01) 

decrease in packed cell volume, hemoglobin concentration, cholesterol, triglycerides and uric acid. It is 

concluded that the transportation of broiler chickens in Iraq is very stressful and causes financial losses that 

exceed international rates. 
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 العبيدي وأخرون                                                                                 759-752(:3 (51: 2020-مجلة العلوم الزراعية العراقية 

الصفات الانتاجية و الفسلجية والاقتصاديهبعض تقييم اجهاد نقل فروج اللحم في العراق على   
ضياء حسن الحسني***             عمار قحطان شعنون**          علي حسين العبيدي*    

 أستاذ                 استاذ                              مدرس مساعد                               
ة الزراعه، جامعة كركوك، *** قسم  *قسم الانتاج الحيواني، كلية الزراعه، جامعة ديالى، ** قسم الانتاج الحيواني، كلي

نتاج الحيواني، كلية علوم الهندسه الزراعيه، جامعة بغدادلاا  
 ستخلص الم

جمعت  القاسيه.  تحت ظروف العراقحقول الى المجازر المن   الناتجة عن نقل فروج اللحم الماليةتقييم الاجهاد والخسائر  هدفت التجربة 
فروجة لحم  الى المجازر و اماكن البيع المفرد. قسمت الطيور المسوقه بالاعتماد   42564حيث سوقت  فروج لحمحقل  18من  البيانات 

 9، و 6، 3(  أستغرقت T3 طويلة الرحلة )  ( وT2متوسطة الرحلة )  (، (T1قصيرة الرحلة   لرحلة الى ثلاث مجاميع هي : ا  مدةعلى 
% و  5.12نسبة الوزن المفقود  و %  0.46فروج اللحم  ة عن نقل ساعات على التوالي. بلغت النسبة المئوية الكلية للهلاكات الناتج

%. و ازدادت النسبة المئوية الكلية للهلاكات و نسبة الوزن المفقود بازدياد مدة   5.58بذلك بلغت نسبة الخسائر الكلية الناتجة عن النقل 
%  5.63و  5.12،  3.84للوزن المفقود  فقد بلغت % اما النسبة المئوية  0.71و    0.31و  0.08النقل اذ بلغت نسبة الهلاكات 

دينار   12.627.275 الخسائر المالية الناتجة عن نقل فروج اللحم  بلغت  .ساعه على التوالي 9و  6، 3عند نقل فروج اللحم للمدد 
 أنزيمي ، تراكيز الكلوكوز و   H/L ( في درجة حرارة الجسم ، نسبةP ≤ 0.01أدت عملية النقل الى زيادة عالية المعنوية )  عراقي كما

aspartate transaminase   وalanine transaminase  ( في مصل الدم و أنخفاض عالي المعنويةP ≤ 0.01 في حجم خلايا )
العراق الكولسترول ، الكلسريدات الثلاثية و حامض اليوريك. يستنتج ان عمليات نقل فروج اللحم في  الهيموغلوبين ، الدم المرصوصة ، 

 مجهده جدا و تسبب خسائر اقتصاديه تفوق المعدلات العالميه. 
 هيموغلوبين، حجم الخلايا المضغوطه ، فروج اللحم، نسبة الخلايا المتغايره/ الخلايا اللمفيه، الارتفاع الحراره الكلمات المفتاحيه: 
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INTRODUCTION 

The poultry industry is one of the main pillars 

for providing food to the world's 

population(24). The demand for poultry egg 

and meat products will increase as a result of 

the increase in the number of people in the 

world during the coming years, which may 

reach 8 billion in 2030. The process of 

transporting broilers to slaughterhouses is one 

of the main and important links in the chain of 

poultry industry, during which birds are 

exposed to several Stressful factors such as 

operations of handling, crowding, fear, 

vibrations, noise, hunger and thirst as well as 

changes in temperature and humidity (2, 9, 

22). All these factors and their interaction 

negatively affect productive efficiency and 

lead to exposure of birds to severe stresses that 

weaken the immunity and increase the 

numbers of dead birds and weight loss and low 

nutritional value and quality of meat produced 

as a result of wounds, fractures, bruises and 

drought, and thus increase economic losses 

(22). Bywater and others (13) reported that 

birds lose about 0.2 - 0.5% of their weight per 

hour during transport. The percentages of 

losses during transportation vary between 

0.25, 0.35, 0.41, and 0.46% (9, 11, 23, 32). 

The percentage of deaths increases with the 

increase in transportation times and the 

increase in temperatures to reach 1-2% during 

the summer months (22). The operations of 

transporting birds especially broiler chicken in 

Iraq are not practically and scientifically 

correct, as it lacks modern transport and a 

specialized vehicles for transporting birds, in 

addition to  high temperatures in most days of 

the year, which increases the stress incurred by 

the chicks (6,7, 18, 19) and thus high 

economic losses. To our knowledge, no field 

and scientific study was conducted until now 

in Iraq, and accordingly this study was 

conducted. 

MATERIALS AND METHODS  

This experiment was conducted during the 

period between 1/15 - 4/6/2018 on 42564 Ross 

308 broiler chickens at the marketing age, 

obtained from 18 poultry farms in Diyala 

Governorate on the day of marketing. The 

birds were placed in plastic cages for the 

transport of broiler chickens, and the birds 

were transported by Hino vehicles. Depending 

on the journey  time, the birds were divided 

into three groups: T1- group of birds 

transported for three hours and by five trips, 

T2- group of birds transported for six hours 

and by five trips and T3- group of birds 

transported for nine hours and by eight trips. 

During the transport process, hourly 

temperatures and humidity were recorded 

using the Chinese TCH-4 Mini electronic 

thermometer. Figure 1 shows average 

temperatures and humidity during trips. The 

birds were weighed before and after the 

transport and calculated the lost weight and the 

percentage of loss and the number of dead 

birds and their percentage using the following 

equations: lost weight during transportation = 

weight before transportation - weight after 

transportation, lost weight ratio = lost weight 

during transportation / weight of birds before 

transportation x 100 , The number of dead 

birds = the number of birds before 

transportation - the number of birds after the 

transfer, the mortality percentage = the number 

of dead birds / the number of birds before the 

transport x 100. Economic losses are 

calculated on the basis of the price of 1 kg of 

live broiler chickens is 2,500 Iraqi dinars. 12 

birds were chosen to estimate physiological 

characteristics, as the temperature was 

measured by inserting a TCH-4 Mini digital 

thermometer sensor into the rectal opening for 

a distance of 5 cm. The packed cell volume 

was measured according to (10) and 

hemoglobin using the Drabkins Reagent 

product from Swiss company Agappe. The 

differential count of white blood cells was 

measured (12). Biochemical blood serum traits 

and activity ALT and AST enzymes were 

estimated according to the instructions of the 

German HUMAN producing Kits.Data were 

analyzed by using ready statistical analysis 

system (27) and the significant differences at p 

< 0.05 level (15).  

RESULTS AND DISCUSSION 

It is also noticed that the mortality increased 

with an increase in the transport duration time, 

as the group T1 recorded the lowest mortality, 

which amounted to 0.08%, and the percentage 

increased to 0.31 and 0.71% in groups T2 and 

T3, respectively. Consequently, losses 

increased due to weight lost due to dead birds. 

Table 2 shows that the transport process led to 
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a significant loss of body weight, as it reached 

683 kg (3.84%) in Group T1, and the amount 

of loss increased to 1360kg (5.12&) and 2592 

kg (5.63%) in T2 and T3, respectively. Thus, 

the total weight loss was equal to 4,635 kg, by 

5.12% which is considered high compared to 

the global  values ( 20, 21). The table reveals 

also that the single bird lost weight 0.073, 

0.101 and 0.109 kg in T1, T2 and T3 groups, 

respectively. Figure 2 shows the economic 

losses resulting from weight loss during the 

transportation of the broiler chickens, where it 

amounted to 1.707,500 Iraqi dinars (ID) when 

transporting broilers for 3 hours, and the losses 

increased to 3,400,000 and 6,480,000 ID when 

transporting broilers for 6 and 9 hours 

respectively. The losses resulting from the 

dead birds also increased with the increase of 

the transport duration time, reaching 39075, 

210.700 and 815.850 ID when transporting 

broilers for 3, 6 and 9 hours, respectively, and 

the total losses resulting from the dead birds 

amounted to 1,039.775 ID (Figure 3). Figure 

4 exhibits the total economic losses resulting 

from weight loss during the transport broilers 

of the three groups from the rearing farms to 

the slaughterhouses and marketing places 

where the total economic losses reached 

12,627,275 ID at a rate of 5.58%, while the 

losses amounted to 1.746.575, 3,610,700 and 

7.295.850 ID when transporting broilers for 3, 

6 and 9 hours, respectively. Figure 5 shows 

the average total economic losses resulting 

from weight loss and dead birds, that 

amounted to 349315, 722140 and 911981.3 ID 

in groups T1, T2, and T3 respectively, and the 

overall total is 702951.3889 ID. It is noted 

from Table 3 that the transport led to 

significant changes in the physiological traits 

and caused acute physiological stress, as the 

body temperature increased significantly (P ≤ 

0.01), also a significant (P ≤ 0.01) decrease in 

packed cell volume (PCV), hemoglobin Hb 

concentration, lymphocyte percentage, and 

high significant (P ≤ 0.01) increase in the 

heterophil cell percentage that caused a 

significant (P ≤ 0.01) increase in heterophil / 

lymphocyte ratio (H / L). Rise of H/L ratio is 

one of the important indicators reveals that 

birds exposed to sever physiological stress. 

Table 4 indicates that the transport process 

resulted in a highly significant increase (P ≤ 

0.01) in the concentration of glucose and a 

significant (P ≤ 0.01) decrease in the total 

protein concentration and the concentration of 

globulin while the albumin concentration was 

not affected. A significant (P ≤ 0.01) decrease 

occurred in the concentration of uric acid, 

cholesterol and triglycerides, while AST ALT 

enzymes increased significantly. Weight loss 

is the main cause of economic losses, as it was 

found that 92% of the total economic losses 

are due to it, whereas losses due to dead birds 

accounted for 8% of the total losses in the 

experiment. There are several factors that 

affect weight loss, such as temperature, 

humidity, and fasting. The ideal temperature 

for transporting broilers is 20 - 22 ° C and 65 - 

70% relative humidity (22). The higher the 

temperature, the higher the weight loss rate ( 8, 

34). As shown in Figure 1, extreme heat 

increase and low humidity That indicates the 

harsh conditions in which birds are transported 

in Iraq. An increase in ambient temperature 

leads to loss of body fluids and thus 

dehydration (31). Also, withdrawing food 

before transport while keeping water causes 

the crop and gut to be emptied, thereby 

reducing body weight (17, 26) and the birds 

are exposed during catch and loading to the 

stress that causes the absorption process in the 

small intestine to be stopped immediately (17). 

Fear and  tough handling provokes the nervous 

system and increased excretion of dropping, as 

Taylor and others (30)found that Fear causes a 

loss of 1.8% of the live weight of broiler as a 

result of increased dropping during transport. 

The period between holding, placing birds in 

cages, loading and transporting them up to the 

slaughterhouse is considered one of the most 

dangerous periods for the life of the bird (9), 

as the total stressful factors that the bird is 

exposed to and the interference between them 

negatively affects the productive efficiency of 

the birds And increases the chance of being 

exposed to die as a result of a weakness and 

depression in immunity. Elrom (16), Chauvin 

and his colleagues (14) mentioned that 40% of 

the dead birds during transportation are due to 

stress, especially heat stress. Either the transfer 

and loading process leads to 35% of the total 

dead birds, or the cause of the dead may be to 

the heart failer or fear and shock, where 

Najdam and his colleagues (23) found that 
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about% 42.4 of the total mortality  resulted 

from heart disorder  , while  the mortality due 

to fear and shock form about 28% of total 

mortality. The increase in the concentration of 

the corticosterone hormone as a result of stress 

leads to the destruction of immune cells, 

especially lymphocyte, which leads to an 

increase in the proportion of heterophil: 

lymphocyte ratio (1 ), and the reason for the 

decrease in hemoglobin and the packed cell 

volume as a result of transport may be due to 

the exposure of birds to acute stress (3, 29).  as 

a result of interference between transport and 

high Temperatures and lack of water, which 

affects the process of Erythropoiesis , and 

consequently a decrease in the number of red 

blood cells, where there was a decrease in the 

number of red blood cells when the broiler 

exposed to thermal stress (4).The transport 

stress causes an increase in the levels of 

catecholamines, corticosteroids and glucagon 

In the blood. These hormones activate the 

glycogenolysis process, that increase the level 

of glucose in blood to provide the energy 

needed to fight stress, as well as the formation 

of glucose from non-carbohydrate sources 

through the process of gluconeogensis, and 

this is accompanied by a decrease in the 

formation of proteins and fats (5, 33, 28). The 

reason for the increase in the effectiveness of 

ALT and AST enzymes in liver and their 

increased concentration in the blood may be 

due to cell destruction and tissue breakdown, 

and thus the transmission of these enzymes to 

the blood. The effectiveness of these enzymes 

is higher in Erythrocytes than in plasma or 

serum, so Hemolysis leads to an increase in 

the activity of these enzymes, which can be 

inferred by a decrease in the hemoglobin 

concentration and packed cell volume, or the 

reason for their high concentration may be due 

to high temperatures (25). The results showed 

the magnitude of the losses resulting from the 

transport of very stressful broiler chickens in 

Iraqi conditions. 

Table 1. Mortality and weight loss resulting from the transport of broiler from farms to 

slaughterhouse 

Treatment 
Number of 

Journeys 

 Weight before 

journey(kg) 

Weight after 

journey(kg)  

  Weight Loss 

(kg) 

  Weight Loss   

(%) 

T1 5 17776 17093 683 3.84 

T2 5 26552 25192 1360 5.12 

T3 8 46031 43439 2592 5.63 

total        18  90359 85724 4635 5.12 

*In this table and succeeding tables & figures, treatments T1, T2 and T3 mean birds transported for 3, 6 and 9 hours 

respectively. 

 
Figure 1. Average of temperatures (0C) and relative humidity (%)  recorded during 

journeys of experiment 
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Table 2. Weight loss (kg) due to broilers transported from farms to slaughterhouse 

 

 

 

 

 

 

 

 

Figure 2. Economical losses due to weight loss throughout broiler Transportation (1kg of live 

body weight equals to 2500 Iraqi Dinars) 

 
Figure 3. Economical losses due to mortality throughout broiler transportation 

 
Figure 4. Economical losses due to weight loss and weight of dead  birds during 

transportation 

 

*Treatments 
Number of 

 journeys 

Number of 

Transported 

birds 

Number of 

arrived 

birds 

  

 

Number of 

Dead  

  birds 

Mortality   

(%) 

 

weight loss 

(Kg) 

T1 5 9096 9088  8 0.08  15.63 

T2 5 12600 12560 40  0.31  84.28 

T3 8 20868 20720 148   0.71  326.34 

Total            1         8 42564 42368 196 0.46  415.91 
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Figure 5. Average Economical losses due to each transportation journey 

 

Table 3. Effect of transportation of broiler chickens from farms to slaughterhouses on some 

blood traits 

P-VALUE 
AFTER 

TRANSPORTATION 

BEFORE 

TRANSPORTATION 
  TRAITS 

** 42.99 ± 0.07 41.50 ± 0.11 body temperatures(oC) 

** 31.70 ± 0.20 37.00 ± 0.99 PCV % 

** 10.12 ± 0.21 11.49 ± 11.49 Hb gm /100ml 

** 42.10 ± 0.45 33.40 ± 33.40 H% 

** 49.00 ± 0.39 57.70 ± 57.70 L% 

** 0.85 ± 0.013 0.61 ± 0.01 H/L 

            ** = p<0.01 = highly significant difference 

Table 4. The effect of transport stress on blood serum traits of broiler chickens. (mean ± S.E) 

P-VALUE 
AFTER 

TRANSPORT 

BEFORE 

TRANSPORT 
  TRAITS 

 ** 187.78 ± 10.75 145.58 ± 5.44 Glucose (mg/ dl) 

 ** 3.09 ± 0.16 4.24 ± 0.16 Total protein (g/dl) 

N.S 1.94 ± 0.15 2.71 ± 0.15 Albumin (g/l) 

 ** 1.15 ± 0.16 2.07 ± 0.18 Globulin (g/l) 

 ** 6.40 ± 0.51 9.74 ± 0.49 Uric acid (mg/l) 

 ** 136.41 ± 10.68     162.67 ± 4.75  Cholesterol (mg/l) 

 ** 61.91 ± 5.46        78.48    ± 2.64 Triglycerides (g/l) 

 ** 126.84 ± 0.89      116.24 ± 0.78 AST (IU/l) 

 ** 12.05 ± 0.58 8.68 ±  0.28 ALT (IU/l) 

        ** = p<0.01 = highly significant difference 
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