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Spermatozoan motility was examined in Salmo trutta L., 
Salmo trutta m. lacustris L., Salmo gairdneri Rich. and Salve

linus fontinalis (Mitch.) from different spawning grounds and 
fish cultures. Fairly big differences were found in motility 
between spermatozoa examined under identical conditions. 
These differences were observed both between individual 
species (the spermatozoa of the lake- and sea-trout showed 
the highest viability and those of the rainbow trout the 
lowest) and between particular specimens; in this last case the. 
differences seemed to be caused chiefly by different degrees 
of maturity of the gonads. 

In connection with the investigation carried out in the Institute of Ichthyology on. the 
fertilization of salmonid eggs, delayed in relation to the spawning (Cykowska et al., 
1972), it appeared essential to examine the spermatozoa for their viability and possibility 
of transport. 

Only few investigators conducted observations on the motility and survival of sal 
monid spermatozoa in ordinary water. Out of the species used for the present study, the 
rainbow trout received the most attention (Haempel, 1913; Scheuring, 1924, 1928; 
Schlenk, 1933; Lindroth, 1947; Medem et al., 1949; Dorier: 1951; Hamor, 1966; 
Babus"ldn et al., 1971). Scheuring (1928), Werner (1934} and Allison{l961) dealt with 
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the spermatozoa of the brook trout, Hamor (1966) with the spermatozoa of the sea
trout, and Sdi.eurm.g(1928) and Ginzbmg(1963, 1968) with those of the lake trout. 
However, no comparative studies have been published. 

The spermatozoa of fishes become motile at the moment of coming into contact with 
water. In accordance sith the accurate description given for salmoni'd fishes by 
Scheuring (1924) and confirmed by Medem et al. (1949), the motion is vigorous, inertial 
and rotating for the first several seconds and next turns into forward motion, during 
which the spermatozoa travel, at first fairly quickly, towards the end more slowly until 
they stop at a moment. The head of the spermatozoon, however, keeps vibrating and 
performs rhythmic oscillatory movements. The period of motility of fish spermatozoa is 
not very long and, besides, it depends on a number of factors, in the first place, on the· 
age of the reproducers (Scheuring, 1924, 1928), the temperature of the liquid enviro
nment (Schlenk and Kahmann, 1937; Lindroth, 1947) and its salinity (Scheuring, 1924; 
Ellis and Jones, 1939). A longer duration of motility is unnecessary, since having been 
placed in water, the fish eggs lose their fertility nearly as soon as the spermatozoa do 
(Lindroth, 1947). Nevertheless, this definite time of their motility (about 1 minute in 
salmonid fishes) seems to' be biologically necessary for fertilization. 

MATERIAL AND METHOD 

This investigation was carried out using the spermatozoa of the seatrout (Salmo 

trutta L.) obtained from the River Rega at Trzebiat6w, the spermatozoa of the lake trout 
(Salmo trutta m. lacustris L.) from Lake Wdzydze and those of the brook trout (!ialve

linus fontinalis (Mitch.)) and rainbow trout (!ialmo gairdneri Rich.) stripped from 
specimens grown in the ponds of the Regional River Laboratory IRS at Gdansk-Oliwa. 
Milt was obtained from living mature males, 3-4 years old, in 1970-1972. Only the best 
quality milt (pure, uniform in consistence, easily evacuated by a light pressure) was used 
for this study. 

The milt was placed in clean and dry test tubes, tightly corked, and transported in 
vacuum flasks (at 9.5-l0°C) to the laboratory at Szczecin, where it was kept at a tempe
rature of 10° C throughout the period of experimentation. 

The motility of the spermatozoa was examined under a microscope (300x magnifica
tion) adjusted for clear image so as to facilitate the observation of the response of the 
spermatozoa possibly soon after their coming into contact with water (2-4 seconds). In 
each case tap water (pH 7.35) at about 11 °C was used as the diluent medium. For 
examination a slight amount of sperm was transferred with the help of a bluntly ended 
thin wooden rod on to a cover slip and put on a droplet of water placed on a slide. In the 
samples used for study the dilution of sperm was approximately l: 100. At the moment of 
its mixing with water a_ stop-watch was set going. The time of forward motion (including 
the first period of vigorous motion) and that of oscillatory motion were measured, taking 
into account the general motion of most of the spermatozoa. In the light of the data 
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obtained from liter·.·me (among other authors, Ginzburg, 1963 and Popova, 1968), 

confirmed by our observations, the movement of all the spermatozoa must be distingui

shed from that of individual specimens, which is due to the fact that they do not begin 

moving simultaneously, for the water does not reach all of them at. the same time. 

Attention was given to the number of moving spermatozoa relative to that of motionless 

ones, i.e., the non-activated or ,,run out" ones. Measurements were taken three times for 

each sample and the mean was calculated. 

Results 

The results presented in Tables 1-4 show that the time cf motion of spermatozoa 

(forward and oscillatory movements) examined immediately after spawning at 10
°

C is 

about l minute, being longer in the rainbow trout and brook trout (50-83 seconcls) than 

in two other species i.e., lake-and sea-trout (51-66 seconds). 

The motility (in seconds) of spermatozoa of the sea-trout (Salmo trutta L.) 

Specimen No. 

1 

2 

3 

4 

examined at different intervals after spawning (in hours). 
Numerator - forward motion; denominator - oscillatory motion; 

0 

4051--
11 

58 42 
16 

41 60--19 
32 

51-19 

number preceding the fraction - sum of both values 

12 

39 48--
9 
38 53--
15 
39 58-
19 

29 
49 20 

No. of hours after spawning 
24 36 

38� 38�l 
6 5 
30 32 

54-- 49-24 17 
24 27 51- 51-27 24 
26 22 

so- 39-
24 17 

48 

31 40-9 
28 46-18 
2850 22 

few 

60 

* 25 36-
11 

25 43-18 
25 49-. . 24 

few 

72 84 

* 22 * 23 25- 32-3 9 
* 17 * 19 33- 32-

16 13 

17 * 21 55- 40-38 19 

* - about half the spermatozoa move 

Table 1 

96 108 

few 

few 

few 

The time of motion of. spermatozoa _decreases, as they are kept out of water after 

spawning, but the decrease is not uniform in all species. For example, in the lake trout 

the motility of spermatozoa is nearly the same after 48 hours as it is at the beginning of 

the experiment, whereas in the rainbow trout it keeps at the initial level for the shortest 

time, only 24-36 hours. As can be seen from the results given in the tables, the forward 

motion also shows some specific differences. In the lake trout the time of forward motion 

ranges within the same limits immediately after spawning and 36 hours after it. The other 

species, especially the rainbow trout, are inferior to the lake trout in this respect in 
a varied but always distinct degree. 
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Table 2 

The motility (in seconds) of spermatozoa of the lake trout (Salmo trutta m. lacustris L.)

examined at different interwals after spawning (in hours). Numerator - forward motion; 

denominator - oscillatory motion; number preceding the fraction - sum of both values 

Specimen No. No. of hours after spawning 

Nr 0 12 24 

1 66! 62* 76
50 

26 

2 6� 6* 
44 

5� 
28 

52� 
4� 

3 s4u 
23 

4 6
1 

39 
6°zl 

41 
5413 

* - about half the spermatozoa move

36 

41 
75

34 

l
o 

5
14 
28

5
°ii 

48 60 

9
2* 

28 
71-

43 

6+ 29 * 29 - 51-
33 22 

55 
28 

54�
27 24 

40 32 56
16 

10169
33 

5°i7 

72 84 96 108 

7�
39 

few few 

few few few 

* 40
5°w few few few

30 30 * 32 
46-

47- 58-
16 17 26 

The motility (in seconds) of spermatozoa of the rainbow trout (Salmo gairdneri Rich.)

examined at different interwals after spawning (in hours). 

Numerator - forward motion; denominator - oscillatory motion; 

number preceding the fraction - sum of both values 

Specimen No. No. of hours after spawning 

0 12 24 36 48 60 72 

29 
8� 20 20 

l 6°ii" 10-- 5� few few few 
68 50 

.2 
35 

79-
44 

i31
7 41 

few few 

3 
27 58-
31 

24
53

29
few 

26 22 
4 so- 33-

24 11 

20 
55-

35 

20 
51-

31 
few few 

5 55 78
23 

330 
7-

43 si3o22 
*26 

46-
20 

* 25 46-
21 

few 

6 
36 

33-
47 

24 
85--

61 
31 

80-
49 

* 25 
62-

37
few few few 

* -· about half the spermatozoa move

120 

few 

Table 3 

84 
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Table 4 
The motility (in seconds) of spermatozoa of the brook trout (salvelinus fontinalis (Mitch.)) 

examined at different interwals after spawning (in hours). 

Specimen No 

Numerator - forward motion; denominator - oscillatory motion; 
number preceding the fraction - sum of both values 

No. of hours after spawning 
0 12 24 36 48 60 72 84 96 108 120 

1 78 38 
40 

2 
39 

7031

3 
33

6
3

30

4 
40 

8040 

36 
7 

31
75

39 
3 

42

36 
4�5822 7 

28 27 
6133 6033

36 34
69t- 65

31 

*. - about half the spermatozoa move 

few few few 

few few 

few few few 

28 
6� 6�6�· 

· 29 27 · 

DISCUSSION 

few 

40
6°w 

* 32 * 30 
48- 45-

16 15 few 

The viability of spermatozoa of the specimens examined was different and depended 
on species. There were also individual differences, especially well seen in the rainbow 
trout. In the light of these facts the practice of fish culturists, consisting in applying 
a mixture of semen obtained from several males for the fertilization of eggs, is justified. 
In this case the differences seem to be caused in a great measure by the varying degrees of 
maturity of the gonads. It must be stated in general that the viability of spermatozoa is 
remarkable and, as has been proved by Cykowska �t al. (1972), spermatozoa retain their 
full fertilizing power even after a fairly long interval (2-3 days). 

As the time passes, the period of motility becomes· reduced and fewer spermatozoa 
move, which cannot be explained exclusively by the differences in the time of their 
coming into contact with water (as above) or, in other words, there occur individual 
differences betwe�n spermatozoa not only within a species but also within the milt of the 
same male. 

The comparison of the results obtained in the present study with those given by other 
authors is impeded, among other things, by the fact that-as a rule none of these writers, 
except for Hamor, specified the temperatures at which they examined the motility of 
spermatozoa, or that they studied it at temperatures different from the temperature of 
water in spawning grounds (4-9° C). Some of them confinedtheir investigation exclu
sively to the measurement of the forward motion, which many investigators regard as 
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their main or even only concern, because admittedly this very phase of motion plays the 
most essential part in fertilization. 

The data from literature, on the motility of spermatozoa of particular species after 
many hours storage of the milt at the temperature found at its initial examination, are 
also fragmentary. In some cases the forms are st�died as genera and their specific names 
are not given, or in other cases, the sort of motion dealt with is not mentioned (forward 
motion or whole period of motion including the oscillatory phase). The duration of 
motility of these spermatozoa will supposedly be still longer at lower temperatures (such 
as prevail in brooks at the commencement of spawning), but this remains to be demon
strated in further studies. 
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Translated: mgr Jerzy Zawadzki 

GATUNKOWE I INDYWIDUALNE ROZNICE W RUCHLIWOSCI 
PLEMNIKOW R YB tOSOSIOW ATYCH 

S treszczenie 

Badano ruchliwosc plemnik6w Salmo trutta L., Salmo trutta m. lacustris L., Salmo gairdneri Rich., 
Salvelinus fontinalis (Mitch.) z r6znych tar!isk i hodow!i. Stwierdzono dose znaczne r6:1:nice w ruchli
wosci plemnik6w badanych w identycznych warunkach. R6znice odnoszq siy zar6wno do poszczeg61-
nych gatunk6w (najwiyksz4 zywotnosc przejawiajq plemniki troci jeziomej i troci morskiej, a naj
mniejszq pstr�a tyczowego), jak i poszczeg61nych osobnik6w, przy czym r6znice w tym ostatnim 
przypadku zdajii siy bye spowodowane gtownie stopniem dojrzatosci gonad. 

BmnoB�E M MHllli!BMnYA]hHblE PA31MqmH nonBMlHOCTM CilEPMMEB 

]OCOCEB�X PblE 

P e 3IO M e

fil3yqanoc» ITO'ABH�HOCT» crrepMHeB Salmo trutta L., Salmo trutta m. lacus
tris L., Salmo gairdneri Rich., Salvelinus fontinalis (1U tch.) rrpo11cxo'All!IIMX 
113 pa3HHX HepeCT11Hl1� a TaK�e 113 ITPY'AOB. Hawn11 'AOBOHLHO 3Haq11TenLH�e pa3-
n11q11a ITO'ABH�HOCTH crrepMHeB rrp11 11'A6HTHq�x ycnOBHHX OITHTOB. Pa3x11q11a Ka
caIOTCH KaK OT'A6RLHHX BM'AOB (ca.Myro 60RLWY!O XHByqecTL ilpOHBHH!OT crrepMHH 
KYMEM 03epHOH 11 MOpCKOH, 11 caMyID Hl13KYID - pa'Ay�HOH WOpex11), TaK H OT'A6R�
HHX oco6eH, rrp11 qeM, B rrocne'AHeM cnyqae pa3n11q11a, KaK KaEeTca, B�3BaHH 
rxaB�M o6pa30M cTerreHLIO spexocTH roHa'A. 
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