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ABSTRACT

In the present study an evaluation on animal welfare (AW) in male turkey 

BUT 9 was performed through the relative weight of adrenal glands and testes, 

plasma corticosterone and testosterone levels. The worsening of poultry welfare 

is often due to continued influence of physiological stress by unsuitable 

technological breeding. The aim of the study was to determine the reliability of 

the same indicators in the appraisal of poultry welfare of male turkeys BUT 9, 

reared on the litter and on a slat floor.

Two consecutive experiments on a total of 80 male turkey broilers from the 

hybrid BUT 9 were performed. Each experiment included two groups- group I: 

turkeys, reared on a litter and group on a slat floor. The birds 

were housed in daily controlled microclimatic conditions. The breeding period 

lasted from the age of 1 to 115 days.

-nd

group (hybrid BUT 9, reared on a slat floor) were significantly higher than the 

-st

 one (hybrid BUT 9, reared on a litter). On the contrary testes’ 

-nd

 group (BUT 9 on a slat floor) 

-st

 group (hybrid BUT 9 hybrid, reared on a 

litter) during the two experiments. 

These results show that the weight of adrenal glands and plasma 

corticosterone levels can be used as reliable indicators for the worsening of the 

poultry welfare of male turkeys, reared on a slat floor. Unlike relative testes’ 

weight and plasma testosterone levels are unreliably to be used as an evaluation 

of the poultry welfare of BUT 9. 

Keywords: poultry welfare, male BUT 9 turkeys, slat floor, litter, adrenal-

and testes-weights, plasma corticosterone and testosterone levels, 

aggressiveness. 

INTRODUCTION

The objective assessment of poultry welfare is presently a global problem. 

Summarizing the definitions suggested by many investigators- Broom (2000), 

Boom (2001), Fraser at al. (2003) we could say that the term “welfare” 

comprehends the physiological comfort in a certain moment. The majority of 
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investigators use adrenal- and testes weights, as well as plasma corticosterone

and testosterone levels as indices of worsening of the poultry welfare. 

The disruption of turkeys’ physiology comfort is due to the pain, caused 

from the unsuitable technological housing- Noll et al.(1994), Simpson and 

Nakaue (1987) and Andrews et al. (1990). 

Therefore testes-weights and plasma testosterone levels, especially before 

puberty, could be used as indicators of worsening of bird’s welfare - Popova-

Ralcheva et al. (2002-a,b); Popova –Ralcheva (1994).

The aim of the study is to investigate the reliability of same morpho-

physiological parameters - adrenal- and testes-weights, plasma corticosterone-

and testosterone levels, as indicators of welfare in male BUT 9 turkeys, reared 

on different floor types. 

MATERIAL AND METHODS

Two consecutive experiments on a total of 80 male turkey broilers (BUT 9) 

(40 birds per experiment) were performed. Each experiment included two 

groups- groups I: turkey broilers, reared

reared on a slat floor. The slat floor was wooden with width of grids being 38 

mm and that of slots − 18 mm. The turkeys were housed in daily controlled 

microclimatic conditions, and were fed ad libitum with a balanced diet 

according to their age. The breeding period lasted from the age of 1 up to 115 

days. 

Plasma corticosterone and testosterone levels were determined by 

radioimmunoassay (RIA)- plasma corticosterone level was determined by RIA 

method of Etches (1976) and plasma testosterone level - by RIA method of 

Cantley at al. (1975). Adrenal- and testes weights were defined by balance 

methods. The results from the investigation on relative weight of adrenal glands 

and testes, plasma corticosterone and testosterone levels as indicators of 

turkeys’ welfare were analyzed by the program STATISTICA / ANOVA/ 

Nonparametric Tests/ Mann-Whitney Method. 

RESULTS AND DISCUSSION

The plasma corticosterone level is used of majority investigators as an 

indicator of worsening of the poultry welfare- Broom (2000), Broom (2001), 

Fraser at al. (2003), Hocking et al. (1999), Popova-Ralcheva et al. (2002-a,b).

Male BUT 9 broilers from 

-nd

 group (birds, reared on a slat floor) had 

significantly higher plasma corticosterone levels

-st

 one (birds, reared

on a litter) in both experiments (Fig.1 and Fig.2). Corticosterone levels in turkey 

broilers, raised on the slat floor were significantly higher, than in broilers on the 

litter 98- and at 112-days of age ( .01 and .05; 

( .01; Fig. 2).
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The higher corticosterone levels in BUT 9 turkeys, raised on the slat floor

could be due to the pain, caused from the breast blisters, founded only in 

broilers from 

-nd

 group (hybrid BUT 9, reared on a slat floor). Noll et al. 

(1994), Simpson and Nakaue (1987), Andrews et al. (1990) and Platz et al. 

(2003) have announced that the number of breast blisters in turkeys housed on a 

slat floor is increased. The pressure, exerted by the slat floor on turkey breasts, 

could explain those results. Based on these data we conclude that the increased 

corticosterone level is a reliable criterion for worsening of the poultry welfare, 

due to pain, caused from the pressure of the slat floor on broilers, reared on a 

slat floor. 

Fig.1. Plasma corticosterone levels of BUT 9 at 98 days .01and at 112 days, .05.

Fig 2. Plasma corticosterone levels of BUT 9 at 98 and 112 .01. 

Similar pattern was found in the dynamics of the relative weights of 

adrenals in male turkeys. The relative weights of adrenal glands in male turkeys, 

raised on the slat floor were significantly higher, than in broilers on the litter

during the both Experiments (p<0.01; Fig.3 and Fig.4).
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Fig. 3. Relative weight of turkeys’ adrenal glands at 115 days, p<0.01. .

Fig. 4. Relative weight of turkeys’ adrenal glands at 115 days, p<0.01. 

The pressure, exerted by the slat floors is a cause for the pain of broilers 

from 

-nd

 group (birds, reared on a slat floor). This causes discomfort and as a 

result, a nonspecific adaptive response of the organism, manifested by the 

activated hypothalamic-pituitary-adrenal system, adrenal hypertrophy, increased 

synthesis and release of adrenal glucocorticoids, of which corticosterone is the 

essential one in poultry (Siegel, (1971); Siegel (1980)). Based on these data we 

conclude that adrenal weights are reliable indicators of stress and they cause 

worsening of the poultry welfare. 

-nd

 group (birds on a slat 

-st

group (BUT 9 hybrid on a litter) 

during the two experiments at 98- and at 112-days of age ( ; Fig.5 and 

Fig. 6.). The higher testosterone levels in BUT 9 turkeys, raised on the slat floor 

could be due to the more intensive growth of broilers on this floor type 

(Bozakova, 2003). Cecil and Bakst (1991), Massa et al. (1980), Balthazart and 

Hirschberg (1979) have established that the relative testes’ weight and plasma 

testosterone level in male birds increase during age, especially before puberty. 
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Fig. 5. Plasma testosterone levels of BUT 9 at 98 and 112 days, .05. 

Fig.6. Plasma testosterone levels of BUT 9 at 98 and 112 .05. 

Hocking et al. (1999) have found abnormal behaviour, related with lower 

plasma testosterone levels in male BUT 9 turkeys by imbalanced diet. We 

couldn’t be categorical about the reliability of the testosterone level as an 

indicator of worsening of the welfare in BUT 9 turkeys.  
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Fig. 8. Relative testes’ weight of BUT 9 a .05.

Similar pattern was found in the dynamics of the relative weights of testes 

in male turkeys. The relative weights of testes in male turkeys, raised on the slat 

-nd

 ) were insignificantly higher, than in broilers on the litter (I

-st

 group) 

during the both Experiments, (Fig.7 and Fig.8).

-nd

group) could be due to the more intensive growth of broilers on this floor type 

(Bozakova, 2003). Platz et al. (2003), Bacon et al. (2000), Cecil and Bakst

(1991) and Young and Rogers (1978) have established that relative testes’ 

weight and plasma testosterone levels in male birds increase during age, 

especially before puberty.

We couldn’t be categorical about the reliability of the relative testes’ 

weights as an indicator of worsening of the welfare in BUT 9 turkeys. The 

present results should be interpreted very carefully, considering the duration and 

intensity of the stressors, as well as the other welfare criterions.

CONCLUSIONS

Interpreting the relative weight of adrenal glands and testes, plasma 

corticosterone- and testosterone level as criterions of poultry welfare, we could 

conclude that:

1. The weight of adrenal glands and plasma corticosterone level can be 

used as reliable indicators for worsening of the poultry welfare of turkey 

broilers, raised on the slat floor. The worsening of the bird’s welfare is due to 

the pain, caused from the pressure, exerted by slat floors on turkey breasts. 

2. The relative testes’ weight and plasma testosterone level are unreliably to 

be used as an evaluation of the poultry welfare of BUT 9. 
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