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ABSTRACT 

This study aims to determine the histological and histomorphometric features of the turkey testes based on age levels. 

Turkey testes were taken from 21 male turkeys which were grouped into 3 different age groups; 12, 20 and 33 weeks. 

The testes were then processed into histological preparations with a thickness of 3-5 µm and stained with hematoxylin-

eosin (HE). The result showed that histological structure of the turkey testes has different characteristics in different age 

group. The spermatocytogenesis phase occurred at 12 weeks of age, while the myogenesis phase and the spermiogenesis 

phase were occurred at 20 weeks and 33 weeks, respectively. Histomorphometric data were analyzed by ANOVA which 

showed that there was a significant difference between seminiferous tubule diameter, seminiferous tubular epithelial 

thickness and seminiferous tubule lumen diameter based on age level (P <0.05). As conclusion,   there were different 

spermatogenesis phases with different age group of turkeys. The development of the spermatogenesis phase at each age 

group of turkey increases the seminiferous tubule diameter, seminiferous tubule epithelial thickness and seminiferous 

tubule lumen diameter. 
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1. INTRODUCTION

Turkey is a large type of poultry originating from 

America and domesticated by Indian tribes [1]. Currently, 

there is very little information on the reproductive system 

of turkeys in Indonesia. Reproduction is an important part 

of producing new offspring and maintaining the species 

from extinction. Basically, if there is no reproduction, the 

population of an animal will not increase [2]. 

The reproductive system of livestock will develop and 

start the reproductive process when the animal has entered 

the sexual maturity stage [2]. Reproductive organs play an 

important role in the reproductive activity of an animal 

species [3]. The reproductive organs of male turkeys are 

the same as other types of birds, they are a pair of testes, 

a pair of deferens that lead to the cloaca, and a copulation 

tool called a phallus [4]. The testes are one of the male 

reproductive organs that functions to produce 

spermatozoa, which are male sex cells that are in the 

lumen of the seminiferous tubules and function to fertilize 

the ovum [5], and produce the hormone testosterone 

which is a steroid hormone to help the process of 

spermatozoa formation [6]. The testes in poultry are 

located in the abdominal cavity at the front of the kidneys, 

at the back of the lungs, and are lined with fibrous tissue 

[7]. 

The turkey life phase consists of six phases, namely 

the pre-starter phase at 0-4 weeks, the starter phase at 4-8 

weeks, the grower I phase at 12-16 weeks, the grower 

phase II at 16-20 weeks, and the finisher phase at 20 

weeks. Turkeys at 33 weeks old are considered sexually 

mature and can be used as breeds [8]. 

The results of research on testicular morphology and 

histology in other birds have been previously reported by 
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Gerzilov et al. [9]. In that study, it was found that age had 

an effect on changes in testicular morphology and 

histology. Based on this, further research was carried out 

regarding the histological and histomorphometric features 

of the turkey testes (Meleagris gallopavo) based on 

different age levels. 

2. MATERIALS AND METHODS

This research was conducted at the Laboratory of 

Histology, Faculty of Veterinary Medicine, Syiah Kuala 

University, Banda Aceh. This study used testicular 

samples from 21 male turkeys (Meleagris gallopavo) 

obtained from Rumah Kalkun Mitra Alam, Sukaharjo I 

District, Pringsewu Regency, Lampung Province. 

Samples were then grouped into three age groups; 12, 20 

and 33 weeks old turkeys, each of which consisted of 7 

male turkeys. The sample size calculation is calculated 

using the Federer formula [10] as follows: 

 

 

The ideal sample size according to Federer's formula 

was 7 or more male turkeys. Therfore, the total number of 

male turkeys in all age groups was 21. 

2.1. Collection of Turkey Testicles 

Each turkey was slaughtered and its testis was 

collected. The testes were rinsed with 0.9% NaCl solution 

until clean, put into a closed container filled with 10% 

NBF, and fixed for 48 hours. Each sample was labeled and 

then transferred to a 70% alcohol solution as a stopping 

point until the dehydration process was carried out. 

2.2. Preparation of Histological Samples 

The histological preparations were conducted 

according the Kiernan method [11]. The process was 

initiated with dehydration of testicular tissue using graded 

alcohol concentrations (80%, 90%, 95%, absolute I, and 

absolute II), purification with xylol solution, infiltration in 

liquid paraffin, and tissue embedding in paraffin, followed 

by blocking, sectioning with an incision thickness of 3-5 

µm. The results of the incision were stained with 

hematoxylin-eosin (HE) staining. 

2.3. Hematoxylin-Eosin Staining 

The samples were deparaffinized using xylene, 

rehydrated in a decreasing ethanol series, and rinsed with 

running water. The tissue slides were then put in 

hematoxylin for 5 minutes and eosin for 5 minutes, then 

the dehydration process was carried out using ethanol 

(96% ethanol I and II, absolute I and II, dipped twice 

each). After that, the clearing process was carried out with 

Xylene I, II, III for 3 minutes each, then mounted with 

Entellan® [11]. Observations were made with an 

Olympus CX31 light microscope. 

2.4. Observation of The Histological and 

Histomorphometric Features of the Turkey 

Testes 

Histological observations included spermatogenic 

cells features consisting of spermatogonia, primary 

spermatocytes, secondary spermatocytes, spermatids, 

spermatozoa as well as Sertoli cells and Leydig cells. The 

histomorphometric observations of the turkey testes 

included the thickness of the seminiferous epithelial layer 

which was measured from the membrane to the lumen 

boundary, the seminiferous tubule diameter, and the 

seminiferous tubule lumen diameter. The measurement 

used a toupview application program which is then 

connected to the Olympus CX31 microscope using a 

sigma camera connected to a computer, after connecting 

with the application, a straight line is drawn in red with a 

line drawing angle of 90˚. The seminiferous tubules that 

were chosen to be measured were the seminiferous tubules 

which were round as many as 10 tubules. 

2.5. Data Analysis 

The histological features of turkey testes were 

analyzed descriptively while histomorphometric data 

were analyzed using ANOVA (Analysis of Variance). 

3. RESULTS AND DISCUSSION

3.1. Turkey Testicular Histology 

The results of histological observations of turkey 

testes based on age levels showed that the histological 

structure of the turkey testis was the same as other animal 

species consisting of spermatogenic cells including 

spermatogonia, primary spermatocytes, spermatids, 

spermatozoa and Sertoli cells in the germinal epithelial 

layer and Leydig cells in the interstitial tissue. These 

spermatogenic cells differentiate from spermatogonia to 

become spermatozoa cells according to the age of the 

turkey. According to Eroschenko [12], the seminiferous 

tubule is part of the testis in the form of a round and 

tortuous reed consisting of germinal epithelium or 

spermatogenic cells and Sertoli cells and is a place for 

n : number of 

samples 

t : number of 

groups

(t-1) (n-1) ≥ 15 

(3-1) (n-1) ≥ 15 

2n-2 ≥ 15 

2n ≥ 15-2 

2n ≥ 13 

n ≥ 6.5 ~ 7 
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differentiation of germ cells, from spermatogonia cells to 

spermatozoa cells [13]. 

Spermatogenesis process is divided into three phases: 

spermatocytogenesis, myogenesis, and differentiate 

ohase. Spermatocytogenesis phase starting with 

spermatogonia which consists of type A with a pale color 

and type B with a dark color. Type A spermatogonia 

divides into type B spermatogonia which then proliferates 

mitosis to produce primary spermatocytes. In myogenesis 

phase, haploid spermatids are produced. Primary 

spermatocytes divide to produce secondary 

spermatocytes. Secondary spermatocytes divide to 

produce round spermatids. In the meiosis process, the 

number of chromosomes and DNA in each cell will 

decrease. Differentiation phase, this phase is also called 

the spermiogenesis phase, in which round spermatids that 

have been formed, differentiate into elongated spermatids 

which have flagella to move and mitochondria to produce 

energy. 

3.2. A 12-Week Old Turkey Testicule 

Testes turkey of 12 weeks age is shown in Figure 1. 

Figure 1 showed that the number of seminiferous tubules 

was still small and the seminiferous tubules look empty 

and there is no activity of spermatogenic cells. The 

seminiferous tubules in 12 weeks of age turkey also 

showed the presence of spermatogonia, Sertoli cells, and 

Leydig cells located in the interstitial tissue of the 

seminiferous tubules. Spermatogonia cells in the 

seminiferous tubules appear to be more dominant than 

other cells. Vazquez et al. [14] stated that spermatogonia 

are the largest germ cells in the testes, round or oval in 

shape and located one layer below the basement 

membrane consisting of two types, namely type A 

spermatogonia with a pale color and type B spermatogonia 

with a darker color [15].  

Figure 1 A 12-week old turkey testicular 

microphotography. (A). The number of seminiferous 

tubules is still small. Seminiferous tubule (TS) is not filled 

with spermatogenic cells and the lumen is still empty. (B). 

Inset A, showing the presence of Spermatogonia (SG); 

and Sertoli cells (SC) in the germinal epithelium and 

Leydig cells (SL) in the interstitial tissue. HE staining. 

Scale: 200µm (A) and 30µm (B). 

Sertoli cells are testicular support cells located 

between germ cells in the seminiferous tubules [16] which 

provide physical support and provide nutrition for 

spermatid development [17]. 

According to Mruk and Cheng [18], the function of 

Sertoli cells is influenced by Follicle Stimulating 

Hormone (FSH) which facilitates the spermatogenesis 

process, while Leydig cells function to secrete androgen 

hormones and regulate the spermatogenesis process [19]. 

3.3. A 20-Week Old Turkey Testicle 

The histology of 20 old weeks turkey testis is 

presented in Figure 2. Figure 2. showed the presence of 

spermatogonia, primary spermatocytes, Sertoli cells, and 

Leydig cells in equal numbers, while secondary 

spermatocytes immediately divide into round spermatids 

so that their presence is rarely seen. Spermatids round 

were seen in large numbers and some of them had 

transformed into elongated spermatids, and there were 

also spermatids which indicated that the 20 weeks old 

turkey testes were reaching maturity. Aire [20] states that 

the development of the testes is marked by the presence of 

large numbers of spermatocytes in the seminiferous 

tubules, the spermatids have appeared to have spread and 

the process of spermatozoa formation has begun.  

Figure 2 A 20-weeks turkey testicular microphotography. 

(A). The number of seminiferous tubules has started a lot. 

The Seminiferous Tubule (TS) is filled with 

spermatogenic cells. (B). Inset A, showing the presence of 

Leydig cells (SL) in the interstitial tissue; Sertoli cells 

(SC); Spermatogonia (SG); Primary Spermatocytes (SP); 

Round Spermatid (RS); Elongated Spermatid (ES); and a 

little Spermatozoa (Sperm). HE staining. Scale: 200µm 

(A) and 30µm (B).

3.4. A 33-Week Old Turkey Testicle 

The 33-weeks old turkey testes are shown in Figure 3. 

The figure showed the presence of spermatogonia and 

primary spermatocytes. The seminiferous tubules in 33 

weeks of age turkey also showed round spermatids and 

elongated spermatids which had been transformed into 

perfect and mature spermatozoa cells. According to Dreef 

et al. [21], secondary spermatocytes are rarely seen on 

histological observations due to the rapid differentiation 

of secondary spermatocytes into round spermatids. 
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Histological observations of 33 weeks old turkey also 

showed the presence of myoid cells. Myoid cells are cells 

located on the basement membrane of seminiferous 

tubules which are oval and flattened [22]. 

A 33 weeks old turkey has seminiferous tubules that 

are filled with dense mature spermatozoa. This is 

consistent with the statement of Rasyaf and Amrullah [8] 

that male turkeys that are sexually mature and can be used 

as breeds are 33 weeks old turkeys. The 33 weeks old 

turkey undergoes an end process spermatogenesis called 

spermiogenesis. This can be concluded from the 

appearance of spermatozoa in the seminiferous tubules. 

Spermiogenesis begins after the spermatids change from 

round spermatids to elongated spermatids [23]. According 

to Aire [20], when the spermatids change into 

spermatozoa, the Sertoli cells and Leydig cells begin to 

function.  

Figure 3 A 33-weeks turkey testicular microphotography. 

(A). The number of seminiferous tubules is large. The 

Seminiferous Tubule (TS) is already filled with 

spermatogenic cells and spermatozoa. (B). Inset A, 

showing the presence of Leydig (SL) cells; Sertoli cells 

(SC); Myoid cells (SM) on the basement membrane; 

Spermatogonia (SG); Primary spermatocytes (SP); Round 

Spermatid (RS); Elongated Spermatid (ES); Spermatozoa 

(Sperm). HE staining. Scale: 200µm (A) and 30µm (B). 

Based on the results of histological observations, it can 

be concluded that turkeys have different spermatogenesis 

phases for each age. According to Mahmood [24], age 

affects the histological structure of the testes. The testes at 

a young age usually only show Sertoli cells and a few 

spermatogonia in the tubules, while at adulthood, 

spermatogenesis activity will be seen, namely the 

presence of spermatogonia, primary spermatocytes, 

secondary spermatocytes, spermatids, and spermatozoa. 

3.5. Turkey Testicular Histomorphometry 

The results of histomorphometric measurements of 

turkey testes based on age levels including seminiferous 

tubule diameter, seminiferous tubule epithelial thickness, 

and seminiferous tubule lumen diameter are presented in 

Table 1. 

The results of the analysis using ANOVA showed that 

there were significant differences (P <0.05) among the age 

groups in term of seminiferous tubule diameter, 

seminiferous tubular epithelial thickness, and 

seminiferous tubular lumen diameter. Follow-up results 

using the Duncan test showed that the seminiferous tubule 

diameter in the 12, 20 and 33 week age groups showed a 

significant difference (P <0.05). Sarma and Devi [25] 

stated that age has an effect on the increase in the diameter 

of the seminiferous tubules. 

Table 1. Mean ± SD of turkey testis histomorphometry by age level 

Size parameters (µm) 
Age group 

12 weeks 20 weeks 33 weeks 

The diameter of the seminiferous tubules 109.14 ± 20.32a 158.42 ± 19.56b 203.00 ± 40.08c 

The epithelial thickness of the seminiferous tubules 18.00 ± 3.60a 43.00 ± 6.85b 52.85 ± 15.74b

The lumen diameter of the seminiferous tubule 73.00 ± 13.01a 74.71 ± 22.55a 95.85 ± 9.61b

a, b, c differences superscript within the same row indicate significant differences (P <0.05). 

The thickness of the seminiferous tubular epithelium, 

based on the follow-up results using the Duncan test 

showed that the 12 week age group was significantly 

different (P <0.05) compared to 20 week and 33 week age 

group, while the 20 week and 33 week age group showed 

not significant differences (P> 0.05). Sertoli cells and 

spermatogenic cells are the constituent cells of the 

seminiferous tubule epithelium so that the thickness of the 

seminiferous tubule epithelium corresponds to the level of 

development of the cells [26]. The increasing the 

thickness of the seminiferous tubule epithelium, the more 

spermatozoa formation process develops [27]. 

The lumen diameter of seminiferous tubules in 33 

week age group showed a significant difference (P <0.05) 

compares to the 12 week and 20 week age group, but the 

12 week age group showed no significant difference 

compared with the 20 weeks age group (P> 0.05). Okpe 

and Ezeasor [28] stated that the wider the diameter of the 

seminiferous tubule lumen, the more spermatozoa 

produced. 

Based on the results of histomorphometric 

observations of the turkey testes, it can be concluded that 

age has an effect on the increase in the size of the 

seminiferous tubules. White et al. [29] stated that the 

increasing age factor has an effect on the increase in the 
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size of the seminiferous tubule diameter, the thickness of 

the seminiferous tubule epithelium, and the seminiferous 

tubule lumen diameter. 

4. CONCLUSION

Based on the results of histological and 

histomorphometric observations of turkey testes with 

different ages, it was concluded that there were different 

spermatogenesis phases that were different for each age, 

namely the spermatocytogenesis phase in 12 weeks of age 

turkey, myogenesis phase in turkeys aged 20 weeks, and 

the spermiogenesis phase in turkeys aged 33 weeks. The 

development of the spermatogenesis phase at each age of 

turkey causes the seminiferous tubule diameter, 

seminiferous tubule epithelial thickness and seminiferous 

tubule lumen diameter to increase. 
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