
 

~ 20 ~ 

International Journal of Fisheries and Aquatic Studies 2014; 1(4): 20-23 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN: 2347-5129  
IJFAS 2014; 1(4): 20-23  
© 2013 IJFAS 
www.fisheriesjournal.com  
Received: 03-02-2014  
Accepted: 03-03-2014 
 
 
C. Judith Betsy 
Department of Inland Aquaculture, 
Fisheries College & Research 
Institute, Tuticorin, India – 628 008 
E-mail: betsyjudith@gmail.com 
 
Dr. J. Stephen Sampath Kumar 
Department of Inland Aquaculture, 
Fisheries College & Research 
Institute, Tuticorin, India – 628 008 
Tel: 0091-461-2390291, 
Fax: 0091-461-2310991 
E-mail: jstephenkumar@gmail.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correspondence: 
Dr. J.Stephen Sampath Kumar 
Department of Inland Aquaculture, 
Professor (Aquaculture), Fisheries 
College & Research Institute, 
Tuticorin, India – 628 008 
Tel: 0091-461-2390291, 
Fax: 0091-461-2310991 
E-mail: jstephenkumar@gmail.com 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 New classification of motility score in fishes to determine 

the quality of spermatozoa   
 

C. Judith Betsy and J. Stephen Sampath Kumar 
 
ABSTRACT 
Knowledge on physiology of reproduction and gametes is important for the production of quality off spring 
and solving infertility issues in animals and human beings. Spermatozoa are prime entities having a 
prominent role in the successful fertilization of ova. Spermatological parameters are therefore considered as 
evaluation factors through which the quality of the spermatozoa can be determined. Motility is the inherent 
quality of the spermatozoa and the most preferred parameter that helps the spermatozoa in the search and 
subsequent entry into the ova. In the quality determination of spermatozoa, “motility score” is an essential 
factor and fixing the score demands visual observations on the motility pattern of the spermatozoa. It has 
been invariably evolved out from the animal spermatozoa evaluation and scrupulously followed for fishes 
too. Nevertheless, there is a wide variation in the fish spermatozoa and therefore a new and improved 
scoring system for the spermatozoa of the fishes was felt necessary. Various parameters that are to be 
considered for fixing the score have been included after thorough visual observation of the spermatozoa 
under varying conditions and as many motility patterns as possible have been included and the scoring chart 
widened. Although this might not be the ultimate in the motility scoring of fish spermatozoa, it can be a 
beginning for defining and classifying varied spermatozoa motility in fishes. 
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1. Introduction 
Advent of artificial insemination has brought in a revolutionary change in the dairy industry 
thereby the unlimited supply of milk and meat for the humans has been assured. In this line, 
cryopreservation or preservation of spermatozoa at sub-zero temperature has been considered as 
a viable technique for the successful breeding programmes through artificial insemination. 
Application of the same technology in fish breeding has received due attention in the recent 
days for the improvement of offspring quality and availability of fish fry for stocking 
throughout the year, besides helping in the genetic engineering research in fishes.  Success and 
advancement were made with the experiments conducted involving the storage of salmonid 
sperm at temperature from 0-9 0C [1,2,3,4]. In fishes the first successful fertilization of eggs with 
cryopreserved spermatozoa was carried out in the herring Clupea harengus [5]. Many scientists 
followed this and found success in the use of cryopreserved spermatozoa in fishes [6,7]. 
Following the successful cryopreservation attempts after the standardization of the protocol, a 
few sperm banks for fin fishes have been created notably for grouper, salmonids and a few 
commercial and endangered fish species [7]. 
 
Spermatology is the study about various spermatological parameters like sperm motility, 
velocity, direction of movement of spermatozoa, etc. Among the various parameters, sperm 
motility gives an overall idea about the physiological status of sperm. Sperm motility can be 
defined as the movement of spermatozoa from one place to another or in loco with or without 
flagella movements. Although the motile character of a sperm does not indicate the fertilizing 
capacity, it is still used as a tool for evaluating the viability of spermatozoa.  
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In animals, four types of motility can be observed namely 
progressive, circular, oscillatory and reverse movements. 
Sperm motility test involves estimating the percentage of live 
sperm, the activity of the sperm and grading the sperm 
motility. Grading of motility or sperm motility rating is a 
visual gradation which is based on the nature and speed of the 
movement of spermatozoa. Sperm motility rating gives a fairly 
accurate estimate of the percentage of live sperm and the vigor 
of the sperm. 
Fish spermatozoa differ from animal spermatozoa in that, it 
does not possess acrosome and its size ranges from 50-55µm 
which can be observed only through electron microscope. In 
animals, spermatozoa have to travel a long distance in the 
reproductive tract of the female to fertilize the egg. Therefore, 
semen samples with progressive motility and +4 or +5 grading 
are selected for fertilization. In fishes, it has been reported that 
even an immotile spermatozoa can fertilize the egg [8, 9, 10]. 
Hence there is a marked difference in motility grading 
between fish and animal spermatozoa. Many authors have 
suggested various motility scores based on the movement of 
spermatozoa and percentage of motile sperms for fishes 
[11,12,13,14,15,16]. 
 
2. Motility score for the spermatozoa of fishes 
Spermatozoa of fishes spawning in brackish water and marine 
waters have more long lasting motility duration [17] otherwise 
the motility of fish spermatozoa ranges from 30 seconds to 
300 seconds [18, 19]. This makes the study much complicated 
and almost all the species have immotile spermatozoa in their 
testes that are activated when they come in contact with the 
medium of lower or higher osmolality [20]. Therefore, the 
motility is a factor that can be observed only for a limited 
period and all the observations should be completed within 
that period. 
 
 

3. Subjective methods for motility estimation in fishes 
The assessment of motility of fish sperm has essentially relied 
for a long time on subjective estimates of motility 
characteristics [11, 21, 12] by the percentage of motile sperm cells, 
[22] by the total duration of movement, [23] or by a combination 
of both parameters [24]. The percentage of motile spermatozoa 
and the swimming vigor have usually been given a motility 
score corresponding to an arbitrary scale of criteria from 0 
(immotile) to 5 (all spermatozoa vigorously motile) [11]. 
The motility rating has been defined in terms of percent 
moving spermatozoa in the field of view [12]. This method was 
also used to evaluate the percentage of moving cells [13]. In sea 
bass, motility classes were also used according to the 
percentage of rapid, vigorous and forward-moving motile 
spermatozoa [25]. Since all of these use arbitrary, nonlinear 
scales, they cannot be used for any statistical analysis. In the 
above context, some of the authors have proposed the various 
motility scores.  
 
In our lab, we observed motility pattern in different semen 
samples. More than 500 semen samples of Cyprinus carpio, 
Cirrihinus mrigala and Labeo rohita were visually observed 
for the motility pattern to describe different motility patterns. 
We assigned and compared motility scores suggested by 
various authors [11, 16, 15] and found that some of the movements 
or motility pattern were found non-described. The criteria 
under which the motility score was assigned by different 
authors were not always observed in the samples. For 
example, a motility score of ‘1’ was assigned for the 
spermatozoa vibrating in loco with few progressive motion [11]. 
But there was also a condition existed where all the 
spermatozoa were vibrating in loco without any progressive 
motion. Based on the above observation, an attempt has been 
made in the present paper to provide a comprehensive scoring 
for the fish spermatozoa motility and is presented in Table 1. 
 

Table 1: New scoring method 
 

Criteria Motility score 

All spermatozoa (95 – 99%) progressively motile with various flagella movements. 10 

Most spermatozoa (90 – 95%) progressively motile, while others exhibit strong vibration with forward movement. 9 

Most spermatozoa (85 – 90%) progressively motile, while others exhibit weak vibration with forward movement. 8 

Most spermatozoa (80 – 85%) exhibit strong vibration with forward movement, while others vibrate in loco. 7 

Most spermatozoa (75 – 80%) exhibit weak vibration with forward movement, while others vibrate in loco. 6 

All spermatozoa (90- 95%) exhibit strong vibration in loco. 5 

All spermatozoa (90 – 95%) exhibit weak vibration in loco. 4 

Most spermatozoa (85 – 90%) exhibit strong vibration in loco while others oscillate. 3 

Most spermatozoa (85 – 90%) exhibit weak vibration in loco while others oscillate. 2 

Most spermatozoa (75 – 85%) oscillate while others vibrate. 1 

Most spermatozoa (60 – 75%) vibrate while others are immotile. 0.75 

All spermatozoa (90 – 95%) oscillate. 0.5 

Most spermatozoa oscillate while others are immotile. 0.25 

All spermatozoa immotile. 0 
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4. Definition of motility terminologies in the scoring 
 Progressive movement- Spermatozoa exhibiting various 

strong flagella movements with unidirectional cell 
movement; unable to follow the direction and pattern.   

 Forward movement- Spermatozoa exhibiting various 
flagella movements with unidirectional cell movement 
that can be tracked with normal vision in the microscope. 

 Strong in loco vibration- Spermatozoa vibrating in a 
fixed place; with 5-7 movements per sec with stationary 
position. 

 Weak in loco vibration- Spermatozoa vibrating in a fixed 
place; with 1-3 movements per sec without any movement 
from the place. 

 
 Strong oscillation - Spermatozoa oscillating with 2-3 

swings per sec. 
 

 Mild oscillation - Spermatozoa oscillating with 1 swing per 
sec. 

 

 Immotile - No movement and carried by the medium 
added. 

 
5. Conclusion 
The above description is an attempt to quantify the motility 
pattern in an empirical manner so as to use the parameter in 
the evaluation of the quality of spermatozoa. Every effort is 
made to make it comprehensive covering all types of 
movements and patterns. But there can be variations with the 
spermatozoa of other species that might require further 
investigation and description. This description is provided as a 
supportive tool in the spermatological research in fish 
gametology. 
 
6. Acknowledgement 
The authors thank the authorities of Tamil Nadu Fisheries 
University. 
 
7. Reference 

1. Scheuring L. Biologische and physiologische 
untersunchungen an Furellensperma. Archiv fuer 
Hydrobiologie Supplementband 1924; 4: 181-318. 

2. Bennigton NI. Germ cell origin and spermatogenesis in 
the Siamese fighting fish, Betta splendens.  Journal of 
Morphology 1936; 60: 103-125.  

3. Smith RT and Quistorff E. Experiments with the 
spermatozoa of the steel head trout, Salmo gairdneri 
and the Chinook salmon, O. tshawytscha. Copeia 1943; 
3: 164-167. 

4. Barrett I. Fertility of salmonid eggs and sperm after 
storage. Journal of Fisheries Research Board Canada 
1951; 8: 125-133. 

5. Blaxter PC. Sperm storage and cross fertilization of 
spring and autumn spawning herring. Nature 1953; 
172: 1189-1190. 

6. Rana KJ. Cryopreservation of fish spermatozoa. In: 
Cryopreservation and freeze drying protocols (eds. 
D.G. Day and M. R. McLellan). The Human Press Inc., 
New Jersey, 1995. 

7. Stein H. Spezielle untersuchungen am Fischsperma 
unter besonderer Berucksichtigung der 
spermakonservierung. Dissertation, Tech Universtst 
Munchen, 1975. 

8. Okado S and Ito T. On the activity and fertilizing 
capacity of sperm in dog-salmon (O. keta). Scientific 

Reports of the Hokkaido Fish Hatchery 1955; 10: 21-
31. 

9. Stoss J, Buyukhatipoglu S and Holtz W. Short-term 
and cryopreservation of rainbow trout (Salmo 
gairdnerii Richardson) sperm. Annales De Biologie 
Animale, Biochimie, Biophysique 1978; 18: 1077-
1082. 

10. Truscott B and Idler DR. An improved extender for 
freezing Atlantic salmon spermatozoa. Journal of 
Fisheries Research Board Canada 1969; 26: 3254-
3258. 

11. Guest WC, Avault JW and Roussel JD. Preservation of 
channel catfish sperm. Transaction of American 
Fisheries Society 1976; 3: 469-474. 

12. McMaster ME, Portt CB, Munkittrick KR and Dixon 
DG. Milt characteristics, reproductive performance, 
and larval survival and development of white sucker 
exposed to bleached kraft mill effluent. Ecotoxicology 
Environmental Safety 1992; 23: 103-117. 

13. Viveiros ATM, Jatzkowski A and Komen J. Effects of 
oxytocin on semen release response in African catfish 
(Clarias gariepinus). Theriogenology 2003; 59: 1905–
1917. 

14. Viveiros ATM, Amaral TB, Orfão LH, Isaú ZA, 
Caneppele D and Leal MC. Sperm cryopreservation of 
tiete tetra Brycon insignis (Characiformes): effects of 
cryoprotectants, extenders, thawing temperatures and 
activating agents on motility features. Aquaculture 
Research 2011; 42: 858-865. 

15. Rideout RM, Litvak MK, Trippel EA. The 
development of a sperm cryopreservation protocol for 
winter flounder Pseudopleuronectes americanus 
(Walbaum): evaluation of cryoprotectants and diluents. 
Aquaculture Research 2003; 34: 653. 

16. Mansour N, Richardson GF and McNieven MA. Effect 
of extender composition and freezing rate on post-thaw 
motility and fertility of Arctic char, Salvelinus alpines 
(L.), spermatozoa. Aquaculture Research 2006; 37: 
862. 

17. Hines R and Yashouv A. Some environmental factors 
influencing the activity of spermatozoa of Mugil capito 
Cuvier, a grey mullet. Journal of Fish Biology 1971; 3: 
123-127. 

18. Alavi SMH and Cosson J. Sperm motility in fishes: (I) 
Effects of temperature and pH: a review. Cell Biology 
International 2005; 29: 101-110. 

19. Alavi SMH and Cosson J. Sperm motility in fishes: (II) 
Effects of ions and osmotic pressure: a review. Cell 
Biology International 2006; 30: 1-14. 

20. Takai H and Morisawa M. Changes in intracellular K+ 
concentration caused by external osmolarity change 
regulate sperm motility of marine and freshwater 
teleosts. Journal of Cell Science 1995; 108: 1175–
1181. 

21. Billard R, Dupont J and Barnabé G. Diminution de la 
motilité et de la durée de conservation du sperme de 
Dicentrarchus labrax L. (Poisson teleostéen) pendant 
la période de spermiation. Aquaculture 1977; 11: 363-
367. 

22. Levandusky MJ and Cloud JG. Rainbow trout (Salmo 
gairdneri) semen: effect of non-motile sperm on 
fertility. Aquaculture 1988; 75: 171–179. 

23. Duplinsky PD. Sperm motility of northern pike and 



 

 

~ 23 ~ 

International Journal of Fisheries and Aquatic Studies 

chain pickerel at various pH values. Transaction of 
American Fisheries Society 1982; 111: 768–771. 

24. Baynes SM, Scott AP and Dawson AP. Rainbow trout 
Salmo gairdneri Richardson, spermatozoa: effects of 
cations and pH on motility. Journal of Fish Biology 
1981; 19: 259–267. 

25. Sansone G, Fabbrocini A, Ieropoli S, Langellotti AL, 
Occidente M and Matassino D. Effects of extender 
composition, cooling rate, and freezing on the motility 
of sea bass (Dicentrarchus labrax, L.) spermatozoa 
after thawing. Cryobiology 2002; 44: 229-239. 


