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Abstract 

 
Abdominal massage (AM) is a common method for semen collection in avian species. There are few data 

concerning electro-ejaculation (EE) in this species. This experiment was carried out to study the effect of semen 
collection techniques (AM and EE) on semen quality and sperm motility parameters in three Siamese fighting cocks 
(Gallus gallus). EE was done under general anesthesia by isoflurane vaporizer. In experiment 1, either low voltage (5-
10 volts) or high voltage (5-30 volts) protocols for EE stimulation was applied. Ejaculations were obtained from all 
attempts (n= 4) in both protocols. High voltage protocol gave greater percentage of sperm motility (p= 0.01), but 
caused bleeding in 2/4 attempts. In experiment 2, comparison between AM and low voltage EE techniques (n= 15), 
the semen quality and sperm motility parameters were not significantly different (p> 0.05). After incubation for 6 
hours at 370C, all sperm motility parameters, except linearity, were also similar (p> 0.05). All cocks safely recovered 
from EE. Therefore, in addition to AM, low voltage EE technique could be the alternative method for semen 
collection, especially for the untamed and aggressive male birds. The ability to collect semen and the evaluation of 
semen are important factors for the management of breeding program or the application of reproductive technologies 
in avian species.  
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บทคัดย่อ 

ผลกระทบของวิธีการรีดเก็บน้ําเชื้อตอ่คุณภาพของน้ําเชื้อ และค่าพารามเิตอร์การเคลื่อนที่ของตัว
อสุจิในไก่ชนพันธ์ุไทย 

ณฐวุฒิ คณาติยานนท์ 1,2  กรไชย กรแก้วรัตน์ 3  ปิยวรรณ สุธรรมาภินันท์ 4  อนุชัย ภิญโญภูมิมินทร์ 5*  
 

การรีดเก็บน้ําเช้ือในสัตว์ปีกโดยท่ัวไปใช้วิธีการนวดกระตุ้นท้อง การใช้เครื่องกระตุ้นการหลั่งน้ําเช้ือด้วยไฟฟ้ามีข้อมูลอยู่น้อย 
การศึกษานี้ได้ศึกษาถึงผลของวิธีการรีดน้ําเช้ือท้ังสองวิธีต่อคุณภาพน้ําเช้ือ และค่าพารามิเตอร์การเคลื่อนที่ของตัวอสุจิในไก่ชนพันธุ์ไทย
จํานวน 3 ตัว ซ่ึงการใช้เครื่องกระตุ้นการหลั่งน้ําเช้ือด้วยไฟฟ้า ทําหลังจากการทําให้สลบด้วยไอโซฟลูเรน การทดลองที่ 1 เปรียบเทียบ
ระหว่างความต่างศักย์ต่ํา (5-10  โวลต์) และความต่างศักย์สูง (5-30  โวลต์) ท่ีใช้ในการกระตุ้นด้วยไฟฟ้า พบว่าท้ังสองแบบสามารถทําให้เกดิ
การหลั่งน้ําเช้ือได้ทุกครั้ง (แบบละ 4 ครั้ง) การใช้ความต่างศักย์สูงได้น้ําเช้ือท่ีมีเปอร์เซ็นต์อสุจิท่ีเคลื่อนที่มากกว่าน้ําเช้ือท่ีกระตุ้นด้วยความ
ต่างศักย์ต่ํา (p= 0.01) แต่ทําให้เกิดเลือดออกบริเวณที่สัมผัสแท่งกระตุ้น (2/4 ครั้ง) การทดลองที่ 2 เปรียบเทียบวิธีการรีดน้ําเช้ือระหว่างการ
นวดกระตุ้นท้องและการใช้เครื่องกระตุ้นการหลั่งน้ําเช้ือด้วยไฟฟ้า พบว่าคุณภาพน้ําเช้ือและค่าพารามิเตอร์การเคลื่อนที่ของตัวอสุจิจากสอง
วิธีการรีดไม่มีความแตกต่างกันทางสถิติ (p> 0.05) และหลังการเก็บรักษาท่ี 370ซ. เป็นเวลา 6 ช่ัวโมง ค่าพารามิเตอร์การเคลื่อนที่ของตัว
อสุจิ ยังคงไม่มีความแตกต่างกัน (p> 0.05) ยกเว้นค่า linearity หลังการใช้เครื่องกระตุ้นการหลั่งน้ําเช้ือด้วยไฟฟ้า ไก่ทุกตัวฟื้นและเป็นปกติ 
ดังนั้นการรีดน้ําเช้ือด้วยเครื่องกระตุ้นไฟฟ้าโดยใช้ความต่างศักย์ต่ําจึงเป็นอีกทางเลือกหนึ่ง ในการเก็บน้ําเช้ือจากนกที่ไม่เช่ืองและก้าวร้าว 
ท้ังนี้ความสามารถในการรีดเก็บและประเมินคุณภาพน้ําเช้ือเป็นปัจจัยสําคัญท่ีช่วยในการจัดการผสมพันธุ์ และสําหรับใช้ในเทคโนโลยีการ
สืบพันธุ์อื่นๆต่อไป 
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Introduction 

 Avian semen collection technique by 
abdominal massage (AM) was initially employed in 
domestic chickens (Burrow and Quinn, 1935), and 
extensively applied for wild species, e.g. crane (Gee, 
1983), parrot (Brock, 1991; Stelzer et al., 2005), 
parakeet (Anderson et al., 2002), pheasants (Jalme et 
al., 2003), vulture (Umapathy et al., 2005; Madeddu et 
al., 2009), penguin (Waldoch et al., 2007), bird of prey 
(Blanco et al., 2009) and rhea (Goes et al., 2010), with 
some limits to success (Brock, 1991; Jalme et al., 2003; 
Stelzer et al., 2005; Umapathy et al., 2005; Madeddu et 
al., 2009). Another technique for avian semen 
collection is the electro-ejaculation (EE) technique, 
which requires anesthesia. However, this technique 
has less reports in avian, e.g. drake (Watanabe, 1957; 

Setioko and Hetzel, 1984); parrot (Harrison and 
Wasmund, 1983); waterfowl (Samour, 1985) and 
hornbill (Ng et al., 1998), and is rarely used for routine 
semen collection. To our knowledge, only one study 
of the use of EE in chicken was reported (Kono and 
Hiura, 1983). However, recent availability of a safe 
inhalant anesthesia protocol for avian (Gunkel and 
Lafortune, 2005), together with the non necessity for 
semen collection training, especially in untamed and 
aggressive male birds, could make EE become a 
method of choice. This technique will allow those 
birds to be evaluated for their semen quality or 
fertility before entering reproductive management 
program.  
 In mammals, semen collection method may 
affect semen quality, e.g. volume, sperm motility or 
longevity. There were comparative studies between 
artificial vagina (AV) versus EE in cattle (Leon et al., 
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1991), ram (Marco-Jimenez et al., 2005) and llama 
(Giuliano et al., 2008) or manual massage versus EE in 
dog (Christensen et al., 2011). Moreover, studies in 
primate and human using penile vibratory 
stimulation (PVS) and EE showed different quality of 
ejaculated semen (Yeoman et al., 1998; Brackett and 
Lynne, 2000; Schneiders et al., 2004). The varied 
compositions of seminal plasma in semen which is 
secreted from accessory sex glands, caused by 
collecting methods, may contribute to semen quality 
differences (Yeoman et al., 1998; Christensen et al., 
2011).   
 For avian semen, unlike mammalian semen, 
the seminal fluid may come from paracloacal vascular 
body, lymphatic folds, dorsal proctodeal glands, 
ejaculatory groove region or tissues in the vicinity of 
the papilla of the ductus deferens, depending upon 
the species (Fujihara, 1992). In chicken, seminal fluid 
or transparent fluid (TF) mainly comes from 
lymphatic folds, resulting in variable sperm 
concentration by the ratio of TF addition to semen at 
ejaculation (Fujihara, 1992). TF has a favorable effect 
on sperm motility (Ashizawa and Wishart, 1987; 
Fujihara, 1992), no detrimental effect on sperm during 
in vitro storage (Wambeke and Fujihara, 1993), and 
contribution to protecting sperm from peroxidation 
(Surai et al., 1998). 
 The objective of the present study was to 
investigate the efficacy of electro-ejaculation  
technique for semen collection and its semen quality, 
in comparison to those of abdominal massage 
technique in Siamese fighting cock (Gallus gallus), a 
Thai native chicken breed. This result could be of 
benefit to the breed itself, and could be used as a 
model for implementation to other avian species.   

Materials and Methods 
Animal: Three Siamese fighting cocks, 2-3 years of 
age, were reared in individual cages (60x60x60 cm3) 
and fed on food and water ad libitum. The experiment 
was conducted between September 2011 and May 
2012. All cocks had no experience of semen collection. 

Semen collection methods:  Semen samples were 
collected from each cock every 2-4 weeks by either 
AM or EE techniques, alternatively. The animals were 
fasted for 6 hours before semen collection.   

Abdominal massage (AM): Each cock was trained for 
AM technique (Burrow and Quinn, 1935) for 2 weeks. 
Thereafter, semen, avoidance of feces and urine, was 
collected after AM from cloaca by microtubes and 
used for the study.  

Electro-ejaculation (EE): Cock was generally 
anesthetized by isoflurane vaporizer (Gunkel and 
Lafortune, 2005; Escobar et al., 2011) and placed in 
dorsal recumbent position. Feathers at cloacal area 
were cut, and the cloaca was washed with isotonic 
normal saline. The bipolar electric probe with three 
longitudinal electrodes was made from 1 ml. syringe 
(Fig 1). The probe was connected to an electro-
stimulator (Model 304, P.T. Electronics, USA). For 
electrical stimulation, the electrode was positioned 
and contacted at the dorsal body wall. Electrical 

 
Figure 1 The cloacal probe was modified from 1 ml. syringe  

 

stimulation was applied as either low or high voltage 
series. Semen was collected and pooled in microtubes 
at the end of each series stimulation. Antibiotic paste 
was topically applied to the cloaca. The entire 
procedure took approximately 40 min/cock.  

Semen evaluation: Semen was measured for volume 
using a micropipette. Some samples were also 
measured for pH using pH indicator stripes 
(Universalindikator, Merck Germany). Then, it was 
diluted to 1:50 with 370C warmed modified Tyrode’s 
medium (TALP) (Sontakke et al., 2004). Sperm 
concentration, motility and velocity parameters were 
evaluated by Computer Assisted Semen Analysis 
(CASA; HTM-IVOS, Hamilton Thorne Bioscience, 
USA). For dead sperm count and sperm morphology, 
a smear was prepared from a mixture of diluted 
semen and 2% eosin-nigrosin. The percentage was 
based on 200 sperm count. Sperm morphology was 
analyzed according to the classification of Stelzer et al. 
(2005).  

 Sperm motility and velocity parameters 
evaluated by CASA were: total motile sperm; 
percentage of progressive motile sperm; average path 
velocity (VAP; µm/sec); progressive velocity (VSL; 
µm/sec); curvilinear velocity (VCL; µm/sec); straight 
line velocity (STR; µm/sec); amplitude of lateral head 
displacement (ALH; µm); beat cross frequency (BCF; 
Hz) and linearity of track (LIN; %). The instrument 
setting was adapted from Sontakke et al. (2004). 

Experiment 1 Comparison of low and high voltages 
protocols for EE stimulation  

 To determine the efficacy of EE for semen 
collection, the two voltage series of stimulation, low 
and high voltage, were employed after general 
anesthesia. The ejaculated semen from both protocols 
was also evaluated for their quality. 

Low voltage stimulation protocol: The protocol was 
modified from the method described by Ng et al. 
(1998) and the method used in mammal (Wildt et al., 
1986). Briefly, three voltages series between 5-10 volts 
were applied. The first stimulation series was 5-6-7 
volts, the second series was 6-7-8 volts and the last 
series was 8-9-10 volts.  Stimuli were done 10 times 
for each voltage. Each stimulus took 3 sec with a gap 
of 3 sec between the stimuli. The animals rested for 5 
min between each stimulation series.  

High voltage stimulation protocol: The protocol was 
based on the method used in duck and goose (Samour 
et al., 1985). Two to three stimulation series were 
utilized. Each stimulation series began at 5 volts and 
gradually increased in 5-volt stages up to 30 volts. 
Stimuli were done 7 times for each voltage. Each 
stimulus took 3 sec and with a 3-sec interval between 
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them. Resting period was 5 min between each 
stimulation series. 

Experiment 2 Comparison of AM and low voltage 
EE techniques 

 To compare the quality of semen obtained by 
AM and low voltage EE, each cock semen was 
collected by AM and EE, alternatively.  Semen was 
evaluated as described above. Sperm motility and 
velocity parameters were measured freshly (0 hour) 
and after incubation at 370C for 6 hours.  

Statistic analysis: Two-way analysis of variance 
(ANOVA) and paired t-test were used to analyze the 
semen quality and sperm velocity parameter. 
(Saunders and Trapp, 1994; Pallant, 2005). 

Results 

Comparison of low and high voltage protocols for EE 
stimulation: Under general anesthesia, all cocks 
responded to the electrical stimulation by protrusion 
of the phallus and leg spasm in both low and high 
voltage protocols. Semen could be obtained in all 
attempts. Ejaculation occurred mostly in the second 
series of stimulation at every voltage stimulus. 
Comparison of semen quality obtained from low and 
high voltage protocols is shown in Table 1. Both 
protocols yielded acceptable semen quality. There 
was a significant difference (p< 0.05) in the percentage 
of motile sperm. The other parameters, meanwhile, 
did not differ (p> 0.05) between protocols. However, 
in high voltages protocol two of four attempts 
resulted in slightly bleeding at the electric probe 
contacted area. The blood contaminated semen 
fractions were discarded and not included in the 
results. All cocks recovered safely after anesthesia. 
The injuries occurring in high voltage protocol were 
healed without any complication.  

Table 1 Comparison of efficacy of semen collection 
and semen quality obtained between low 
and high voltage protocols for EE 
stimulation. 

Parameters 
Low 

voltages 
(Mean ±SD) 

High 
voltages 

(Mean±SD) 

p-
value 

Number of 
ejaculates/attempt 4/4 4/4*  

Semen volume (µl) 300.2±253.2 133.7±83.2 0.10 

Sperm concentration 
(x109/ml)  13.2±9.6 15.1±6.0 0.72 

Total sperm/ 
ejaculate (x109) 5.8±8.0 1.8±0.9 0.39 

Motile sperm (%) 80.5±5.0 a 91.0±3.3 b 0.01 

Normal sperm (%) 80.2±8.4 91.3±3.3 0.09 

Dead sperm (%) 6.3±2.2 7.0±1.4 0.58 

* Some semen fraction from two ejaculates were discarded 
due to blood contamination.  
Values in the same row with different superscripts differed 
significantly (p< 0.05). 
 

Comparison of AM and low voltage EE techniques: 
On Day 4 of AM training, some cocks responded with 
erectile abdominal feathers and phallus everting 
when squeezing at paracloacal area. All cocks started 
ejaculating on Day 8 and were used in the study after 
Day 14 of training. For EE, only low voltage protocol 
was used in all cocks. 

 Semen quality from both methods was 
compared (Table 2). The semen obtained by AM had a 
greater sperm concentration than EE (p< 0.05). 
However, the total sperm per ejaculate and other 
parameters were insignificantly different (p> 0.05). 
The semen pH were 7.6±0.7 (n= 4) in AM and 7.8±0.9 
(n= 8) in EE, with insignificant difference between the 
two methods (p> 0.05).  

Sperm motility and velocity parameters 
evaluated freshly after collection (0 hour) were 
insignificantly different (p> 0.05) between the two 
methods (Table 3). After incubation at 370C for 6 
hours, all parameters except LIN were also 
insignificantly different (p> 0.05).  The results 
indicated that sperm obtained from both AM and EE 
techniques could maintain their motility similarly.   

Discussion 

 The present study indicated that semen 
collection by EE technique can be accomplished in 
Siamese fighting cocks with high success rate and 
safety. Semen obtained by EE has similar quality to 
those obtained by AM. The advantage of EE is non 
necessity for semen collection training as a 
requirement for AM, but with the condition of 
available anesthesia protocol and equipment.    

 As previously reviewed by Gee et al. (2004) 
that small electrode or high current can cause injury 
during electro-ejaculation, high voltage EE protocol 
employed in this study resulted in bleeding in some 
attempts. Therefore, low voltage EE protocol is safer 
and can give similar results.  

 

Table 2 Comparison of semen quality obtained 
between AM and low voltage EE techniques  

Parameters AM  
(Mean±SD) 

EE 
(Mean±SD) 

p-
value 

Number of 
ejaculates 15 15  

Semen volume (µl) 194.2±159.8 163.8±163.8 0.61 

Sperm 
concentration 29.9±16.5 a 17.4±13.0 b 0.02 

Total sperm/ 
ejaculate (x109) 6.4±6.9 2.8±4.3 0.10 

Motile sperm (%) 86.9±20.6 85.1±8.7 0.76 

Normal sperm (%) 88.2±7.2 87.6±7.8 0.83 

Dead sperm (%)* 4.8±2.3 5.9±2.1 0.22 

* Data of 12 ejaculates for each technique 
Values in the same row with different superscripts differed 
significantly (p< 0.05). 
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Table 3 Comparison of sperm motility parameters 
between AM and low voltage EE techniques 

Sperm motility 
parameters 

AM  
(Mean±SD) 

EE 
(Mean±SD)  

p-
value 

Number of 
ejaculates 15 15  

At 0 hour    

Total motility (%) 86.9±20.6 85.1±8.7 0.76 

Progressive 
motility (%) 47.0±15.5 42.8±12.8 0.42 

VAP (µm/sec) 114.0±19.6  101.2±22.0 0.10 

VSL (µm/sec) 87.0±20.9  75.8±23.4 0.17 

VCL (µm/sec) 166.3±25.9  153.2±25.3 0.17 

STR (µm/sec) 73.2±7.1  70.9±8.2 0.42 

ALH (µm) 5.9±0.8  5.5±0.8 0.31 

BCF (Hz) 24.2±3.0  25.7±4.7 0.31 

LIN (%) 50.9±6.7  47.6±8.7 0.25 

At 6 hours after 
incubation at 370C    

Total motility (%) 84.4±19.7  72.6±16.5 0.08 

Progressive 
motility (%) 56.7±14.2  47.0±13.8 0.06 

VAP (µm/sec) 114.1±31.1  98.1±27.8 0.15 

VSL (µm/sec) 97.0±26.9  81.3±25.5 0.11 

VCL (µm/sec) 158.4±36.5  145.8±29.7 0.30 

STR (µm/sec) 81.6±5.2  78.6±5.6 0.14 

ALH (µm) 5.5±0.9  5.4±0.9 0.83 

BCF (Hz) 26.7±3.6  27.4±4.0 0.59 

LIN (%) 58.8±7.0 a  52.8±8.5 b 0.04 

Values in the same row with different superscripts differed 
significantly (p< 0.05). 

 Semen quality of Siamese fighting cocks 
obtained by both AM and EE techniques in this study 
was comparable to that of previous studies in Thai 
native cocks using AM technique:  semen volume 
[0.13-0.30 ml (this study) vs. 0.27-0.41 ml 
(Chotesangasa, 2001; Sunathai et al., 2004)], total 
sperm/ejaculate [1.8-6.4x109 (this study) vs. 2.2-
3.2x109 (Chotesangasa, 2001) and sperm total motility 
[80.5-91.0 % (this study) vs. 93.8-96.6 % (Vongphalab 
and Phasuk, 2007). Other characteristics were within 
the ranges reported for cocks of this species (Garner 
and Hafez, 2000).    

 The methods of semen collection affected 
semen quality in several mammalian species (Leon et 
al., 1991; Yeoman et al., 1998; Brackett and Lynne, 
2000; Schneiders et al., 2004; Marco-Jimenez et al., 
2005; Giuliano et al., 2008; Christensen et al., 2011). 
The variation in seminal fluid composition may 
contribute to different results (Yeoman et al., 1998; 
Christensen et al., 2011). The present study did not 

find any significant differences (p> 0.05) in semen 
characteristics between AM and EE. This may due to 
the different source of seminal fluid. In avian species, 
the fluid is secreted from the cloacal area that is being 
squeezed during the collection in both AM and EE 
techniques. Therefore, the similar semen composition 
could be obtained. A study in drake that has 
intromitten phallus revealed the different semen 
quality among the use of artificial vagina, electro 
ejaculation and manual massage (Setioko and Hetzel, 
1984). The dissimilar structure as non-intromitten 
phallus of domestic chicken might be responsible for 
the similar results between the two methods in the 
present study. 

 In conclusion, in addition to AM, another 
common semen collection technique in avian is the 
low voltage EE technique, which may be the 
alternative technique, especially for untamed and 
aggressive male birds. As demonstrated in the 
Siamese fighting cocks, the technique is safe and 
semen quality can be evaluated. The ability to collect 
and evaluation of semen from any avian species are 
important factors for the management of breeding 
program or application of reproductive technologies. 
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