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ABSTRACT 
 A study was conducted to evaluate the semen quality parameters of individual and pooled guinea 

for semen at Poultry Research Station, Madhavaram Milk Colony, Tamil Nadu Veterinary and Animal 

Sciences University, Chennai- 51. Twenty-two male pearl guinea fowls, aged 12 months, chosen based 

on their phenotypic traits were used for the study. The birds were trained for semen collection by 

abdominal massage technique and the semen samples were collectedweekly twice. Samples were then 

evaluated for various parameters including volume, color, consistency, pH, motility, concentration, 

viability, and morphology.Six birds were excluded from pooled semen analysis due to either the absence 

of semen production or low semen quality. The mean semen pH, spermatozoa motility (%), spermatozoa 

concentration (106/ml), per cent live spermatozoa and per cent abnormal spermatozoa in pooled raw 

semen of selected males were 7.19±0.01, 81.47±1.52, 1408.75±83.21, 85.82±0.88 and 

13.75±0.65respectively. The semen quality parameters were within the normal range for optimum fertility 

by artificial insemination. This study offers insights into the screening process for selecting males for 

inclusion in breeding programs and discusses factors affecting semen quality in this species. 
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1. INTRODUCTION 

From a biological perspective, only viable and morphologically normal spermatozoa carrying intact 

genetic material can contribute to egg fertility. Consequently, the semen evaluation stands as crucial 

parameters in semen assessment. Guinea fowls, are yet to undergo genetic improvement for profitable 

meat and egg production under commercial system. However, their fertility and hatchability rates are 

comparatively lower than those of other poultry species, resulting in slower genetic progress and a 

restricted scope for improvement. This discrepancy may be due from factors such as a narrow sex ratio, 

challenges in sexing the birds [1], breeding seasonality [12, 23], and potential inbreeding.Artificial 

insemination emerges as a promising solution to enhance fertility rates in Guinea fowls. However, optimal 

fertility through artificial insemination necessitates the insemination of quality spermatozoa in the female 
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reproductive tract. Consequently, research has been conducted to assess the semen quality parameters 

of individual guinea fowl birds which will be proffer useful  informationin selection of birds with higher 

semen quality for breeding program or Artificial Insemination. 

2. MATERIALS AND METHODS 

 Twenty-two male guinea fowls of the pearl variety, aged 12 months, were carefully chosen based 

on their phenotypic characteristics and housed individually in cages with one square foot of floor space 

per bird. They were provided with standard guinea fowl breeder ration and unrestricted access to drinking 

water. After a week-long acclimatization period, the birds were trained for semen collection by abdominal 

massage technique. Feathers around the vent region were regularly trimmed to facilitate semen 

collection. 

 Semen collection was done twice a week during the early hours of the day, following the 

procedures outlined by Burrows and Quinn [7]. The soft part of the abdomen and bilateral region of the 

pygostyle were massaged rapidly and continuously until the guinea fowls responded by protruding the 

papillae. Upon protrusion, semen was gently squeezed out using the thumb and index fingers and directly 

aspirated into sterile glass tuberculin syringes to avoid contamination. The collected ejaculate, 

characterized by its pearly white appearance, was then transferred into sterile Eppendorf tubes and 

placed in a water bath maintained at 18°C to 20°C for subsequent evaluation. 

2.1 Macroscopic evaluation 
The volume of semen collected was measured directly in the tuberculin syringe with 0.01 ml 

accuracy. The colour and consistency of the semen was evaluated by visual assessment 

 A drop of freshly collected semen was placed on a strip of limited range pH paper (Merck India 

6.5-9.0) with an accuracy of 0.5 and the color developed was compared with standards given [25]. 

  2.2 Microscopic evaluation 
The motility of spermatozoa in individual and pooled semen samples were assessed [21] by 

placing a small drop of semen in the middle of clean grease free glass slide, which was covered with a 

cover slip and examined under microscope.  

The spermatozoa concentration was determined using Neubauer type haemacytometer and the 

final concentration of spermatozoa was expressed as millions per ml [2]. 

The spermatozoa viability was determined in fresh and diluted semen by eiosin - nigrosin staining 

procedure[4], with staining solution containing one per cent eiosin and five per cent nigrosin. Smears 

were carefully stained and a maximum of 200 spermatozoa were counted in each smear under oil 

immersion. The unstained spermatozoa were counted as live and expressed as percentage. The same 

slides stained for the assessment of live and dead spermatozoa were used for abnormal spermatozoa 

and a maximum of 200 spermatozoa were counted and expressed in percentage. 

3. RESULTS AND DISCUSSION 
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 The semen characteristics of 22 numbers of individual guinea fowl males trained for semen 

collection and pooled raw semen were presented in table:1 and table: 2 respectively. Birds numbered 10, 

15, 17, and 19 have not yielded any semen. Birds 14 and 18 were excluded from pooled semen analysis 

due to low sperm concentration and decreased motility. Only 16 birds with suitable seminal attributes 

were chosen for further evaluation of pooled samples. 

3.1 Macroscopic characteristics 

The mean semen volume of guinea fowl observed in this study was 0.04±0.01 ml. This is in 

accordance with the previous studies in pearl guinea fowls [15] and in white breasted (0.041±0.005) 

guinea fowls [11]. The volume observed in this study was higher than those reported [11] in pearl guinea 

fowls (0.027±0.002), lavender (0.035±0.005) and White guinea fowls (0.029±0.003). Marginally lower 

values than observed in this study was also reported [17] wherein the semen volume in Golden Sovereign 

guinea fowl was 0.032±0.001 ml. Higher semen volume of 0.073±0.003 ml and 94.97±10.91µl was 

observed by Singh [27] and Lavor et al. [13] in indigenous guinea fowls and helmeted guinea fowls 

respectively.  As reported by Thurston et al. [29], the semen volume in guinea fowls was less compared 

to chicken and turkeys. Higher semen volume of 0.130 ml, 0.28±0.01 and 0.16±0.01 ml was observed 

[20,9,30] respectively in Beltsville Small White turkeys. The difference observed in this study may be due 

to seasonality of breeding [27], variation in climate [3], place of the study, time of semen collection and 

difference in genetic makeup of the birds. 

The selected guinea fowl males yielded pearly white semen which was in agreement with 

previous studies [31,5,11]. Off-color or watery semen and semen contaminated with blood or droppings / 

urates debris was not used for analysis [5]. 

 The mean semen pH observed in this study were 7.23±0.03 and 7.19±0.01 in trained individual 

males and pooled semen samples from selected males respectively. Similar resultswere also obtained in 

Italian partridge [28]. Moderately lower (7.15±0.01) and higher (8.10±0.03) values were observed by 

Mohan et al. [15] and Keerthy [11] respectively in pearl guinea fowls. The pH of the guinea fowl semen 

observed in this study was moderately higher than that of White Leghorns [18,22]. In contrast, higher 

seminal pH of 7.4 was observedin Hubbard broiler breeder chicken [19] and Gramapriya hybrid cocks [8] 

respectively. The variation may be due to differences in genetic makeup of the birds, breeder nutrition, 

environment and method of analysis. 

3.2 Microscopic characteristics 
The mean per cent spermatozoa motility of trained individual and pooled semen from selected 

males observed in this study were 74.28±3.09 and 81.47±1.52 respectively. The values were higher than 

the value (37.1±0.1) reportedin Golden Sovereign guinea fowl [17] and lower than that reported in pearl 

variety guinea fowls(85.00±5.76, 83.47±1.75) [15,11]. Relatively lower spermatozoa motilities than 

obtained in pooled semen were observed by in Beltsville Small White (76.40±0.40), crossbred 

(75.75±0.40) and native turkeys (66.10±0.58) [20]. Higher per cent spermatozoa motility than observed in 
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this study was reported in chicken, with values of 85.60±1.38 [18], 87.35±10.12 [22] and 84.01±0.04 [8] in 

White Leghorn, Naked neck and Gramapriya hybrid cock’s semen respectively.  In contrast, lower 

spermatozoa motilities were also observed in Red Jungle fowl with corresponding values of 55.2±6.67 

[14] and 63.5% [24] respectively. 

The mean spermatozoa concentration of trained individual and pooled semen from selected 

males observed in this study was 1309.50±229.52 and 1408.75±83.21×106 respectively, which was lower 

than the earlier reports with values of 3.087±0.398x109[10], 2.62±0.01x109[17], 

3.18×109[27],3.27±0.14x109 [15] and 3.51 ±0.22 x109[16] in 8 months old guinea fowl, Golden Sovereign 

guinea fowl, indigenous guinea fowls and pearl guinea fowls respectively. However,comparable 

spermatozoa concentration of 1780.56±61.30x106cells/ml as observed in this study was also reported in 

pearl guinea fowls [11]. Lower spermatozoa concentration than obtained in this study was reported in Red 

jungle fowls (800 million) [24]. The difference observed in this study may be due to seasonality of 

breeding [27], variation in climate [3], place of the study, time and frequency of semen collection and 

difference in genetic makeup of the birds. 

The mean per cent live spermatozoa observed in this study were 87.01±1.58 and 87.73±0.56, 

which is in accordance with the earlier findings in pearl guinea fowls [15,11]. In contrast, noticeable lower 

percentage of live spermatozoa was reported with of 64% [6] and 55% [26] respectively in guinea fowls. 

Marginally higher value was reported in Golden Sovereign guinea fowl (91.6±0.1) [17]. Comparable 

valuesas in the present study were also observedas 85.30±0.65 [20], 86.91±0.67 [9] and 85.38±1.70 [30] 

in Beltsville Small White turkeys. Higher per cent live spermatozoa is vital attribute having strong bearing 

with fertility parameters indicating the superiority of semen samples obtained in the study. 

The mean per cent abnormal spermatozoa observed in this study were 12.45±1.03 and 

12.05±0.24 in trained individual males and pooled semen from selected males respectively. The values 

observed were in accordance with the earlier works [11] and higher than that reported [15] in pearl guinea 

fowls. Higher values of 26% and 23.1% were reported in eight months old guinea fowl [10] and Golden 

Sovereign guinea fowls [17] respectively.  The lower abnormal spermatozoa found in this study may be 

due to ideal age of the breeder males used for this study. 

4. CONCLUSION 

 In conclusion, the study gives insights on the importance of assessing semen characteristics in 

guinea fowl breeding programs to ensure optimal reproductive performance and genetic conservation 

efforts. Factors such as age of breeder males, breeding season, and environmental conditions play 

significant roles in semen quality and should be considered in future breeding and management 

practices.Further research may be warranted to explore the effects of additional factors on semen quality 

and fertility outcomes in guinea fowl. 

ACKNOWLEDGEMENTS 



 

 

The authors are thankful to the Hon’ble Vice chancellor, Tamil Nadu Veterinary and Animal 

Sciences University and the Dean, Madras Veterinary College, Chennai-07 and for providing all the 

necessary support and facilities for conducting this study. 

COMPETING INTERESTS 
Authors have declared that no competing interests exist. 

AUTHORS’ CONTRIBUTIONS 
 This work was carried out in collaboration among all authors. All authors read and approved the 

final manuscript. 

REFERENCES 

1. Abdul-Rahman II, Awumbila B, Jeffcoate IA, Robinson JE, Obese FY. Sexing in Guinea Fowl 

(Numida meleagris). Poultry Sci. 2015;94(2):311-318. 

2. Allen CJ, Champion CH. Competitive fertilization in fowl. Poultry Sci. 1955;34:1332-1342. 

3. Ayorinde KL, Ayeni JSO, Oluyemi JA. Laying characteristics and reproductive performance of 

four indigenous helmeted guinea fowl varieties (Numida meleagris galeatapallas) in Nigeria. Trop 

Agric. 1989;66(3):277-280. 

4. Bakst MR, Cicil H. Spermatozoa viability, Eiosin/Nigrosin stain for determining Live dead and 

abnormal spermatozoa counts. In: Bakst MR, Cicil H, editors. Techniques for semen evaluation, 

semen storage and fertility determination. Savory, Illinois: Poultry Science Association Inc; 1997. 

5. Bakst MR, Dymond JS. Artificial insemination in poultry. Intech. 2013;1:175-195. 

6. Blesbois E, Grasseau I, Seigneurin F. Membrane fluidity and the ability of domestic bird 

spermatozoa to survive cryopreservation. Reproduction. 2005;129(3):371-378. 

7. Burrows WH, Quinn JP. The collection of spermatozoa from the domestic fowl and turkey. Poultry 

science. 1937 Jan 1;16(1):19-24. 

8. Chauhan PM, Suthar BN, Nakhashi HC, Sharma VK, Sutaria TV, Parmar VR. Studies on certain 

biophysical attributes of grama priya hybrid cock semen. Wayamba J Anim Sci. 2012;5:629-634. 

9. Dhanushia P. Effect of semen diluents on fertility and hatchability in turkeys [M.V.Sc. Thesis]. 

Chennai: Tamil Nadu Veterinary and Animal Sciences University; 2004. 

10. Hess RA, Hughes BL, Thurston RJ. Frequency and structure of macrophages and abnormal 

spermatozoa cells in guinea fowl semen. ReprodNutr Dev. 1986;26(1A):39-51. 

11. Keerthy, A.J. Studies on semen characteristics and short-term storage of diluted semen of guinea 

fowl [Master's thesis]. Chennai: Tamil Nadu Veterinary and Animal Sciences University; 2014. 

12. Konlan SP, Avornyo FK, Karbo N, Sulleyman A. Increasing Guinea Fowl eggs availability and 

hatchability in the dry season. J Wor Poultry Res. 2011;1(1):1-3. 

13. Lavor CTB, Câmara SR, Bandeira BM, Salgueiro CDM, Castro EV, Nunes JF. Powdered coconut 

water as preservation medium of guinea fowl (Numida meleagris) spermatozoa. Ciencia Anim 

Bras. 2012;22(1):79-81. 



 

 

14. Malik A, Haron AW, Yusoff R, Nesa M, Bukar M, Kasim A. Evaluation of the ejaculate quality of 

the red jungle fowl, domestic chicken, and bantam chicken in Malaysia. Turkish J Vet Anim Sci. 

2013;37(5):564-568. 

15. Mohan J, Khanday JM, Singh RP, Tyagi JS. Effect of storage on the physico-biochemical 

characteristics and fertility of guinea fowl semen. Adv Anim Vet Sci. 2013;1(2):65–68. 

16. Mohan J, Sharma SK, Kolluri G, Singh RP, Tyagi JS, Kataria JM. Semen quality characteristics 

and seasonality in different varieties of male guinea fowl. Advances in Animal and Veterinary 

Sciences. 2016;4(6):320-6. 

17. Nwakalor LN, Okeke GC, Njoku DC. Semen characteristics of the guinea fowl (Numida meleagris 

meleagris). Theriogenology. 1988;29(3):545-54. 

18. Omprakash AV. Fertility and hatchability studies in White Leghorns as influenced semen diluents 

and vaginal douching [M.V.Sc. Thesis]. Chennai: Tamil Nadu Veterinary and Animal Sciences 

University; 1988. 

19. Orunmuyi M, Akanwa CL, Ifeanyi NB. Semen quality characteristics and effect of mating ratio on 

reproductive performance of Hubbard broiler breeders. J Agr Sci. 2012;5(1):154. 

20. Pandian C. Characterization of turkey semen of different genetic groups [M.V.Sc. Thesis]. 

Chennai: Tamil Nadu Veterinary and Animal Sciences University; 2003. 

21. Parker JE, McKenzie FF, Kempster HL. Fertility in the male domestic fowl. Research Bullitin. 

1942;(347):1-50. 

22. Peters SO, Shoyebo OD, Ilori BM, Ozoje MO, Ikeobi CON, Adebambo OA. Semen quality traits of 

seven strains of chickens raised in the humid tropics. Int J Poultry Sci. 2008;7(10):949-953. 

23. Premavalli K. Influence of strain, age and system of management on the productive and 

reproductive performance of Guinea Fowl [PhD Thesis]. Chennai: Tamil Nadu Veterinary and 

Animal Sciences University; 2013. 

24. Rakha BA, Ansari MS, Hussain I, Malik MF, Akhter S, Blesbois E. Semen characteristics of the 

Indian Red Jungle Fowl (Gallus gallusmurghi). Eur J Wildl Res. 2015:1-8. 

25. Rozenboim I, Navot A, Snapir N, Rosenstrauch A, El Halawani ME, Gvaryahu G, Degen A. 

Method for collecting semen from the ostrich (Struthio camelus) and some of its quantitative and 

qualitative characteristics. British poultry science. 2003 Sep 1;44(4):607-11. 

26. Seigneurin F, Blesbois E. The first method of cryopreservation of guinea fowl semen. Proc. of the 

French Poultry Research Days. 2005. 

27. Singh H. Some observations on seminal traits of indigenous guinea fowls. Indian J Poultry Sci. 

1989;24(1):24-26. 

28. Siudzinska A, Lukaszewicz E. Effect of semen extenders and storage time on spermatozoa 

morphology of four chicken breeds. J Appl Poultry Res. 2008;17(1):101-108. 



 

 

29. Thurston RJ, Hess RA, Hughes BL, Froman DP. Seminal plasma free amino acids and seminal 

and blood plasma proteins of the guinea fowl (Numida meleagris). Poultry Sci. 1982;61(8):1744-

1747. 

30. Venkatesh G. Effect of pre-Insemination vaginal douching and different semen extendors on 

fertility and hatchability in turkeys [M.V.Sc. Thesis]. Chennai: Tamil Nadu Veterinary and Animal 

Sciences University; 2005. 

31. Zelleke G, Ayalew W. Application of Artificial Insemination on Poultry in Ethiopia. In: Proceedings 

of 11th annual conference of the Ethiopian society of animal production; 2003. p. 215-222. 

 



 

 

Table: 1 
Semen quality parameters of trained individual males (Mean± SE) n=6 

Bird 
No. Colour Consistency Volume 

(ml) pH Motility 
(%) 

Concentration 
(106/ml) 

Live 
Spermatozoa  

(%) 

Abnormal 
Spermatozoa  

(%) 
1 Pearly White Thick 0.04±0.009 7.17±0.02 79.17±1.56 3350.00±267.90 90.91±1.12 7.95±0.85 
2 Pearly White Thick 0.02±0.004 7.20±0.03 76.67±3.56 1322.16±212.20 80.30±2.63 12.43±1.84 
3 Pearly White Thick 0.05±0.009 7.28±0.02 80.83±3.53 1627.88±387.40 86.76±1.76 13.68±0.71 
4 Pearly White Thick 0.03±0.007 7.28±0.04 61.67±2.38 1428.83±267.00 88.72±1.89 12.24±1.22 
5 Pearly White Thick 0.03±0.003 7.23±0.03 76.67±4.21 1664.73±264.88 88.53±1.43 13.96±2.50 
6 Pearly White Thick 0.05±0.012 7.34±0.03 77.00±2.12 1317.50±251.82 87.88±1.56 11.00±0.56 
7 Pearly White Thick 0.04±0.007 7.15±0.03 78.33±3.42 1693.33±262.16 86.21±1.94 13.69±0.31 
8 Pearly White Thick 0.04±0.005 7.20±0.03 72.50±2.60 1163.33±235.26 84.97±1.73 14.08±0.30 
9 Pearly White Thick 0.05±0.009 7.28±0.02 72.50±3.57 1060.73±192.47 86.53±1.67 15.72±1.24 

10   - - - - - - 
11 Pearly White Moderate 0.08±0.007 7.15±0.02 75.83±2.33 1063.75±166.44 90.43±1.45 13.22±1.62 
12 Pearly White Thick 0.04±0.006 7.27±0.03 75.83±2.10 1347.78±282.26 90.00±0.86 16.03±0.96 
13 Pearly White Thick 0.03±0.008 7.25±0.04 69.17±4.52 1501.37±375.66 91.36±0.77 13.07±1.43 
14 Pearly White Thick 0.02±0.003 7.27±0.03 75.83±3.53 605.83±132.44 85.60±1.61 11.42±0.60 
15   - - - - - - 
16 Pearly White Thick 0.03±0.004 7.30±0.03 70.83±2.90 1112.92±251.62 83.84±1.89 12.66±1.20 
17   - - - - - - 
18 Pearly White Thick 0.03±0.005 7.22±0.03 64.17±4.41 762.92±137.20 83.39±2.38 10.12±0.60 
19   - - - - - - 
20 Pearly White Moderate 0.10±0.007 7.27±0.04 77.50±3.28 764.17±127.94 89.26±1.35 9.25±0.86 
21 Pearly White Thick 0.04±0.008 7.13±0.02 69.17±2.33 803.33±108.00 84.53±1.01 11.86±0.59 
22 Pearly White Moderate 0.08±0.008 7.13±0.02 83.33±3.27 980.42±208.65 87.04±1.39 11.69±1.16 

Overall Mean 0.04±0.01 7.23±0.03 74.28±3.09 1309.50±229.52 87.01±1.58 12.45±1.03 

 
 
 
 
 



 

 

Table: 2 
 

Semen quality parameters of pooled raw semen from selected males (Mean± SE) n=10 
 

Sample 
No. pH Motility (%) Concentration 

(106/ml) 
Live 

Spermatozoa (%) 
Abnormal 

Spermatozoa 
(%) 

1 7.2 75 1059 89.75 12.67 
2 7.2 80 1213 90.05 11.1 
3 7.2 85 1340 86.50  11.3 
4 7.2 80 2016 85.55 11.87 
5 7.2 75 1407 86.00  12.85 
6 7.2 80 1528 86.52 13.04 
7 7.2 80 1203 88.83 12.05 
8 7.1 85 1311 89.79 10.92 
9 7.2 90 1553 88.15 12.73 
10 7.1 85 1457 86.11 11.97 

Overall 
Mean 7.19±0.01 81.47±1.52 1408.75±83.21 87.73±0.56 12.05±0.24 

 

 

 

 

 



 

 

 

 


