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Age-related morphometric and weight parameters of third-eyelid (Harderian) gland in common 
bronze turkeys (Meleagris meleagris gallopavo)

D. Dimitrov*

Department of Veterinary Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. In this research, biological material from 60 clinically healthy bronze turkeys at the age of 1, 7, 14, 28, 35, 49, 56, 90, 120 and 240 days were used. Six 
birds (3 male and 3 female) were included in each of the ten age groups. By means of electronic balance, the individual live body weights were determined and 
then, in full compliance with the requirements of the Ethical Committee at the Trakia University, Stara Zagora, a pair of Harderian glands was collected from 
each bird. Morphometric and weight investigations were carried out on each of the 120 glands collected. The results were statistically processed and presented 
in a table. The weight and morphometric research have shown that one-day old bronze turkeys possessed a Harderian gland weighing 7.30 mg, with a length of 
8.50 mm, width of 2.16 mm and circumference of 3.66 mm. By the time of the sexual maturity and economic realisation (age of 240 days), the Harderian gland 
weight was 229.92 mg, its length – 24.60mm, width – 8.05 mm, and circumference – 16.81 mm.According to the results of the present study, the Harderian 
gland in common bronze turkeys has increased its weight almost 32 times 240 days after hatching. Its length was almost 3 times, its width – 4 times and its 
circumference – 6 times higher as compared to the age of one day.

Keywords: bronze turkey, Harderian gland, morphometry
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more substantial amounts of birds were imported in hunting reserves Introduction 
of King Ferdinand the beginning of the last century. The common 
bronze turkey has been created in the USA by crossing local All terrestrial vertebrates (Popivanov et al., 1995) have lacrimal 
indigenous turkeys with black Norfolk gobblers. The crosses had a glands situated in different parts of the eye orbit. The international 
black plumage with reddish and greenish tint, giving the specific scientific community has agreed hat apart the classic lacr4imal 
bronze-like sheen. Standard bronze turkeys are well adopted, and gland, the second primary intraorbital glands is the structure 
resistant to environmental influences, hence very appropriate for discovered by Johan Jacob Harder, which, after the congress on bird 
outdoor rearing until late autumn. These traits make them suitable anatomy held in Manchester (1976) is called third eyelid gland. All 
for breeding in pheasant farms of South Bulgaria in order to be used avian species are known to possess both intraorbital glands 
for hunting in game reserves. (McLelland, 1975) but the Harderian was better developed and of 

The lack of information about the morphometric and weight larger size. Both intraorbital glands have raised the scientific interest 
parameters of the Harderian gland in bronze turkeys and our of researchers after the publication of the report of Mueller et al. 
scientific interest in the intraorbital glands of birds, reared in aviaries (1971), affirming that in chickens, they contained immunocompetent 
or under industrial conditions (Dimitrov, 2001, 2009), and previous cells. The reports published later (Aitken et al., 1977; Burns, 1996; 
results of ours in broiler turkeys (Dimitrov, 2009, 2011, 2011), Akaki et al., 2000; Khan et al., 2007; Boydak et al., 2009; Bogdan, 
encouraged this study. 2010; Kozlu et al., 2010; Bayraktaroglu et al., 2011) have confirmed 

this hypothesis, but yet, there is not a full agreement as to which of 
these two glands is more important for the local immunity of the avian 
eye orbit. Material and methods

The detailed literature overview showed that there were few 
reports on the normal microstructure of Harderian gland in turkeys, The present experiment was performed with 60 clinically 
published mainly in the 1980s. Anatomic descriptions and some light healthy common bronze turkey poults and turkeys (Meleagris 
microscopy features of both lacrimal and Harderian glands in a local meleagris gallopavo) purchased from the pheasant farm in 
turkey breed are resented by Solovjova et al. (1978) but without Trankovo, Stara Zagora region. The birds were at the age of 1, 7, 14, 
reference to their age and gender. The first light microscopy 28, 35, 49, 56, 90, 120 and 240 days. Each age group consisted of 3 
comparative examinations of glandular ducts of Harderian and male and 3 female birds. The selected age groups included the 
lacrimal glands in turkeys, chickens and ducks were conducted by period from hatching to the sexual maturity of birds. 
Burns et al. (1979), again without specifying the breed, age or The individual live body weights were determined before 
gender of subjects. The first ultrastructural investigation of the third- removal of glands by means of automated balance „ADAM” 
eyelid gland of turkeys (Maxwell et al., 1986) was performed on a AAA100L (Czech Republic). All procedures were performed as per 
local stock hybrid from the day of hatching to 4 weeks of age. To our the requirements of the Trakia University Animal Ethics Committee. 
best knowledge, weight or morphometric data about intraorbital After inhalation anaesthesia followed by decapitation and 
glands in turkeys are not available. orbitotomy, a pair of Harderian glands (right and left) were obtained 

In Europe, the turkey is imported from America. In Bulgaria, 
* e-mail: dimitardimit@gmail.com
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from each bird by the method of Aitken et al. (1976). Each of the 120 longer by 3.75 mm, wider by 0.834 mm, and with greater 
glands was weighed on „SARTORIUS” AY303 (USA) automated circumference (by 6.63 mm). After another week, 14-day-old poults 
balance. The metric parameters were determined by means of a have gained another 49.93 g in weight. The third-eyelid gland weight 
ruler, graphing paper and calliper. Data were statistically processed has increased by 4.84 mg, its length – by 2.83 mm, its width – by 0.66 
by statistical software (StatMost for Windows) and presented in a mm, but its circumference – only by 0.33 mm. Over the next two 
table. weeks (28 days of age), bronze turkey poults weight was bigger by 

222.66 g, the Harderian gland was by 7.70 mg heavier. Its length has 
increased by 0.292 mm only, the width – by 1.084 mm, and the 
circumference –by 0.41 mm only. After another month, the live body 

Results weight of 56-day-old turkeys has increased by 677.50 g and the 
weight of the Harderian gland – by 47.72 mg. The gland dimensions 

The results in Table 1 present the live body weight of turkey increased by 5.12 mm (length), 1.50 mm (width) and 2.00 mm 
poults and adult turkeys, average for males and females. It could be (circumference). Thirty-four days later, 3-month-old turkeys were 
seen that during the first post hatching week, bronze turkey poults heavier by 1945.25 g, their Harderian gland – heavier by 34.82 mg, 
have increased its live body weight only by 26.40 g, but the and its length, width and circumference have increased by 1.87 mm, 
Harderian gland at the age of  7 days was heavier by 12.92 mg, 0.50 mm and 0.750 mm, respectively. The turkeys have added 

Table 1. Age-related weight and morphometric parameters of Harderian gland of common bronze turkeys 
(Meleagris meleagris gallopavo)

Age of
birds
(days)

1

7

14

28

35

49

56

90

120

240

46.0000 

72.4000 

122.3330 

345.0000 

438.3620 

480.0000 

1022.5000 

2475.0000 

2885.0000 

4866.0000 

± 

± 

± 

± 

± 

± 

± 

± 

± 

± 

0.300

0.186

0.839

0.943

0.822

0.707

0.483

0.068

0.111

0.104

± 0.331

± 0.288

± 0.375

± 0.451

± 0.821

± 0.359

± 0.719

± 0.371

± 0.151

7.3000 

20.2200 

25.0666 

32.7750 

34.3000 

44.9300 

80.5025 

115.3250 

132.4750 

229.9200 ± 0.140

8.5000 ± 0.149

12.2500 ± 0.589

15.0833 ± 0.748

15.3750 ± 0.712

15.8750 ± 0.725

18.1250 ± 0.285

20.5000 ± 0.653

22.3750 ± 0.738

22.7500 ± 0.877

24.6000 ± 0.571

2.1666 ± 0.086

3.0000 ± 0.189

3.6666 ± 0.172

4.7500 ± 0.215

5.5000 ± 0.236

5.8700 ± 0.136

6.2500 ± 0.096

6.7500 ± 0.215

6.8250 ± 0.160

8.0555 ± 0.282

3.6666 ± 0.172

10.3000 ± 0.813

10.3333 ± 0.502

10.7500 ± 0.347

10.8750 ± 0.285

11.6250 ± 0.160

6.2500 ± 0.096

13.5000 ± 0.192

14.3750 ± 0.140

16.8125 ± 0.454

Body weight
of birds

(g)

Glands
weight
(mg)

Glands
length
(mm)

Glands
width
(mm)

Glands
circumference

(mm)

410.00 g to its body weight after a month, and 17.15 g to Harderian mg per week in average between days 56 to 90; by 4.28 mg between 
gland's weight. The gland's length has increased by 0.37 mm, its days 90 and120 and by 2.86 mg per week between days 120 and 
width – by 0.07 mm, and its circumference – by 0.87 mm. Over the 240. Third-eyelid gland's length increased at the highest rate during 
last time interval of 120 days, the 240-day-old sexually mature the first week of life (3.75 mm). Within this period, the circumference 
turkeys were heavier by 1981.00 g. The Harderian gland was also increased most intensively (by 6.63 mm per week).
heavier by 97.44 mg, and with greater length (by 1.85 mm), width The comparison of presented weight and morphometric 
(1.3 mm) and circumference (by 2.43 mm). parameters of the third-eyelid gland in sexually mature bronze 

turkey (240 days of age) with BUT-9 hybrid broiler turkeys (France) 
allowed making the following conclusions.

By the time of the sexual maturity and economic realisation (age 
Discussion of 240 days), the Harderian gland weight was by 217.58 mg heavier. 

The gland in broiler turkeys was shorter by 2.55 mm than that of 
As already mentioned, there are few data available about bronze turkeys, narrower by 0.09 mm only, but its circumference was 

Harderian gland's metric parameters in turkeys and no data about by 1.98 higher.
age-related changes. No information has been encountered about According to the results of the present study, the Harderian 
the Harderian gland of the common bronze turkey. The present data gland in common bronze turkeys has increased its weight almost 32 
could be only compared to the results of a previous study of ours times 240 days after hatching. Its length was almost 3 times, its width 
(Dimitrov, 2009) in broiler turkeys. – 4 times and its circumference – 6 times higher as compared to the 

The results allowed us to focus the attention on some trends in age of one day.
the development of the Harderian gland in common bronze turkeys 
from hatching to sexual maturity (age of 240 days). There were two 
periods of most intensive growth of gland's weight – during the first 

Referencespost hatching week (by 12.92 mg weekly) and between 28 and 56 
days of age 9 by 11.903 mg weekly). After the second period, the rate 
of increase has slowed down and gland's weight increased by 6.96 Aitken I and Survache B, 1976.A procedure for location and 
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