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An attempt to estimate the quality of milt obtained from
trout males stripped three times was made. The estimation
was carried out through examining the spermatozoa moti-
lity and verified by analysing the viability and fertilization
degree of the experimental roe.

INTRODUCTION

The present paper is aimed at finding an independent criterion of the sperm quality,
the sperm being obtained from sea -trout males (Salmo trutta trutta L). The evaluation
was based on motility of sperm after contact with water. The salmonid spermatozoa, in
general, show two stages of their movement, i.e., a pregressive movement and an oscilla-
tory one, the latter observed when spermatozoa move “’in place”. According to many
authors who agree on this point, only the progressive movement is significantly important
in the fertilization. Moreover, the observations of many workers show the examination of
spermatozoa movement including the duration (particularly its first stage) and intensity
of movement as well as the motile/motionless spermatozoa ratio to be a practical quick
test which, combined witha the milt outer appearance, almost faultlessly allows to evaluate
the milt suitability in fish culture.

An analysis of the viability of eggs fertilized with the investigated males sperm served
to verify the estimation of the above kind.
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MATERIAI_ AND METHODS

The experimental material consisted of the four years-old sea trout spawners (Salmo
trutta trutta L.) reared in ponds belonging to River Laboratory of Inland Fisheries Insti-
tute in Gdanisk—Oliwa. 9 males were chosen at random and tagged in order to their better
identification. All the data concerning the experimental males are given in Table 1.

Table 1
Sizes of experimental trout males (S. trutta trutta)

Tag No Length (cm) Weight (g)
(L. caud)
1 36 520
2 43 790
3 42 820
4 37 510
5 42 800
6 34 440
7 36 520
8 36 510
9 43 910

The males were being stripped three times: on Nov. 8, 17 and 22. A special care was
taken to prevent any contamination of the milt obtained. To assess the sperm motility,
each time a triple milt sample was taken from each male using a blunt end of a wooden
stick. The sample was then placed on a coverslip, this being immediately put onto a slide
with a drop of water and placed under a pre-focused microscope (magnification 15x20)
(Tomasik, 1973). A stop-watch was set on once the water drop got in contact with the
sperm sample. The duration of both the total spermatozoa movement (disregarding sin-
gular spermatozoa of a delayed activation or of a longer-lasting movement) and its stages
(the progressive and oscillatory movement) were noted. A relative number of activated
spermatozoa versus immobile ones was approximately recorded. The mean values were
then calculated from obtained in this way triplicate results of sperm motility measu-
rements of each fish individual.

During each spawning, the sperm from 9 males studied served to fertilize separately
eggs samples taken from 3 females. The latter were randomly chosen for each experi-
mental spawning, those of eggs of poor quality being rejected. The experimental spawning
proceeded in the following way. Milt was takeén from each male to a labelled cristallizer.
The eggs were stripped from every one of the three females into an individual labelled
basin, the roe obtained being then divided into 9 parts (87—208 eggs in one part) placed
in separate labelled vessels. The milt taken from 9 males served to fertilize the egg samples -
from 3 females, each egg sample being fertilized with three drops of sperm. The expe-
riment described is presented schematically in Table 3.

Having fertilized and rinsed the roe, each sample was placed in a separate compartment
of aspecifically adjusted Californian apparatus (a typical one comprised 36 compart-
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ments). A place for each sample was fixed at random using a table of random figures.
Since the experiment had been. planned in order to determine the quality of sperm
expressed in percentage fertilization of eggs, the observations were made until the “eyed”
~stage of eggs was attained. The dead eggs were currently picked out and then fixed in
Bouin’s fluid. Once the eggs became eyed, they were rinsed; the number of non-whitened
and non-fertilized eggs was recorded. A whitened roe was picked out during the incuba-
tion, preserved eggs being examined to determine the embryonic developmental stage.
The latter was determined according to Devillers scale (Domurat, 1964).

The experimental egg viability expressed in % was angularly transformed to allow its
statistical treatment. A double-factor variance analysis with two elements per a sub-group
as well as that with one element were applied (Ruszczyc, 1970).

RESULTS

Table 2 summarizes the results of examining the motility of sperm obtained in three
subsequent collections from 9 experimental males. A tendency toward a decrease in the

Table 2
Motility of sperm (sec.) from subsequent strippings of each trout
individual (progressive movement in numerator, oscillatory one in
denominator)
Date 8.11.1972 17.11.1972 22.11.1972
Male No T U
P 21.7 22.7 19.7
1 38.7 2LT 0 221 447 7L
17.0 43.0 20.3 7 25.0
22.7 19.0 9.0
ey 38.7 =2~ 80.0 —=— a)
2 323 Ty 19.7 71.0
30.0 19.7 18.3
3 A e 40.0 —— 0 —
7 T 00 553 380 497
23.0 21.3 21.7
0 == 3 = 52.3 =
4 42.0 9% 423 910 306"
23.3 20.0 19.0
41.3 === 41.7 =/ 36.7 _=—_
S 18.0 21.7 177
24.7 18.7 20.3
457 =~ 3 =———0»> 57.0
6 57 21.0 36.3 17.6 ) 36.7
25.3 21.0 19.0
40.0 === 39.3 —— 42.3 2=
7 14.7 18.3 23.3
24.3 17.7 19.3
3 = 0 — 38.7 —/—=——
8 383 140 350 4759 19.4
25.3 20.0 ’
B Rt 0 = d
? 451 20.4 38 18.0 )

a) most spermatoza become activated only after several seconds from contact with water
b) ca 70 — 80% of spermatozoa move; weak intensity of movement

c) slightly weaker intensity of movement

d) milt of loose consistence
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sperm progressive movement duration in the subsequent strippings is seen from the table,
the oscillatory movement period tending te elongate.

The case of No 9 male needs an explanation. The sperm motility test after the third
spawning yielded a negative result in spite of sixfold replication; the sperm, however, gave
good results in fertilization (Table 3). Since the third stripping of milt is concerned, most
probably we were dealing with an individual of a poor condition; its spermatozoa when
brought in contact with water are motile only for a very short period (less then 4—5 sec.)
just in time of handling the mount under the microscope, thus elapsing the observer’s
attention. When in contact with eggs, the sperm motility period undoubtedly becomes
elongated on account of the ovarian fluid (actually the cavital one in salmonids) which,
diluted with water, acts as a sperm motility stimulator, whereas in trout and in most the
salmonids (Turdakov 1965; Ginsburg 1968; among others) it is an independent activator
of the spermatozoa.

The results of the experimental roe incubation are presented in Table 3.

The statistical analysis of the egg viability from fertilization until the eyeing stage,

conducted in a double-factor system (males — periods) of two elements per a sub-group
(males in periods) showed no significant influence either of males or the spawning order
on the viability. Also the interaction (males x periods) was insignificant (Table 4).
On the other hand, the double factor (males-females) variance analysis of one element per
a sub-group (Table 5) proved a highly significant influence of females and a significant
one of males on the eggs viability. In view of the principal aim of the experiment, which
comprised an assessment of the experimental males sperm quality based, among other
things, on the egg viability, an additional statistic treatment was introduced in an ana-
logous system, the egg fertilization percentage being assessed (Table 3 — figures in bra-
ckets) instead of the viability. It should be pointed out, however, that fertilized eggs
cannot be distinguished from the non-fertilized ones in the early embryonic developmen-
tal stages of salmonids (Soin 1953). Therefore in the present report the percentage fertili-
zation was determined for eggs passing the 10th stage of Devillers scale (Domurat 1964).
Thus the calculated egg fertilization degree is erroneous since the roe grains deteriorated
before reaching the 10th grade were not taken into consideration, undoubtedly leading to
an overestimation of the fertilization degree as determined in the present paper.

The statistical treatment of the egg fertilization degree showed, when considered in
adouble-factor system of two elements per asubgroup (Table 6) a highly significant
influences of males and the spawning order (periods) with a simultaneously high intera-
ction (males x periods). In a system of one element per a sub-group (Table 7) a significant
(close to highly significant) influence and a highly significant one of males and females,
respectively, were revealed. A highly significant interaction (Table 6) results most pro-
bably from the females influence, which, disregarded in the double-factor system, in the
single-factor one (Table 7) turned out to be highly significant (much more so than that of
males).

When analysing the percentage fertilization of eggs collected each time, i.e., on Nov. 8,
17 and 22, with the multiple dispersion test (Ruszczyc 1970), a highly significant diffe-



Percentages of the egg viability from fertilization to eyeing. (Figures in brackets reflect the percentages of fertilization)

Table 3

3 1 ) 3 4 5 6 7 8 9 mean viability
?
First spawning 8 XI
I 90.2(92.1) 95.9(100) 97.9(99.0) 98.0(100) 97.1(100) 98.2(100) 93.1(99.0) 100(100) 95.9(99.0) 96.2(98.9)
II 90.9(100) 98.3(100) 99.0(100) 94.3(100) 100(100) 100(100) 98.3(99.2) 98.1(100) 100(100) 97.7(99.9)
111 72.4(100) 73.3(100) 60.9(97.7) 61.0(100) 74.1(100) 72.3(100) 73.1(99.0) 65.2(100) 54.5(98.2) 67.0(99.3)
mean for the
period
(99.3) 85.7
Second spawning 17 XI
v 93.1(97.4) 91.7(96.3) 85.2(96.3) 83.8(99.0) 82.7(99.0) 65.9(92.8) 78.5(97.2) 85.8(99.0) 74.8(100) 81.9(97.7)
v 90.8(100) 91.0(97.3) 93.2(98.5) 92.3(99.2) 92.0(100) 71.7(99.2) 93.3(99.2) 94.3(98.6) 78.4(100) 88.2(99.1)
VI 99.4(100)  99.4(99.4) 97.6(99.4) 100(100) 97.5(98.8) 97.5(99.0) 95.1(98.4) 96.6(99.4) 91.7(100) 97.1(99.3)
mean for the
period
(98.6) 88.9
Third spawning 22 XI
VII  86.9(86.9) 68.1(68.1) 100(100) 98.3(98.9) 99.4(99.4) 100(100) 98.9(98.9) 100(100) 95.5(95.5) 93.5(93.5)
VIII 46.2(47.2) 55.0(55.0) 99.0(100) 100(100) 80.5(81.3) 100(100) 99.0(99.0) 99.0(100) 77.3(77.3) 81.3(81.1)
IX 48.5(48.5) 82.3(83.4) 96.8(97.4) 95.7(95.8) 71.6(71.6) 99.4(99.5) 95.2.(95.2) 99.0(99.5) 82.6(83.2) 83.8(84.3)
mean viability mean for the
3 _ period
77.1(86.1) 82.4(87.1) 91.2(98.9) 90.6(99.1) 87.7(93.8) 88.1(98.8) 91.2(98.4) 92.4(99.5) 82.2(94.0) (86.3) 86.0
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Table 4
Double—factor variance analysis with two elements per a sub—group
of percentage viability of eggs obtained from 9 females stripped
three times (3 individuals each time) and fertilized separately by 9 males
Source of variation of]?reegégg:n Sum of squares Mean square F
total 80 12742.30 - -
males 8 1538.40 192.30 1.40
periods 2 49.90 24.95 0.18
interactions
(males x periods) 16 3726.10 232.88 1.69
error 54 7427.90 137.55
Table §
Double—factor variance analysis with one element per a sub—group
of percentage viability of eggs obtained from 9 females and fer-
tilized separately by 9 males
Source of variz.ltion of]?feg;celzin Sum of squares Mean square F
total 80 12742.36 - -
males 8 1538.4¢ 192.30 2.33%
females 8 5924.20 740.52 8.98**
discrepancy 64 5279.70 82.49 -
Table 6
Double—factor variance analysis with two elements per a sub—group
of percentage fertilization of eggs obtained from 9 females stripped
three times (3 females each time) and separately fertilized by 9 males
Source of variation Degrees Sum of squares Mean square F
of freedom
total 80 9266.1 - -
males 8 1575.2 196.9 5.89%*
periods 2 2323.8 1161.9 34,79%*
interaction
(males x periods) 16 3561.3 222.6 6.66**
error 54 1805.8 33.4 -
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Table 7
Double—factor variance analysis with one element per a sub—group
of percentage fertilization of eggs obtained from 9 females
and separately fertilized by 9 males
Degrees

Source of variation  of freedom Sum of squares Mean square F

total 80 9266.1 - -

males 8 1575.2 196.9 2.64%*

females 8 2907.7 363.5 4.87**

discrepancy 64 4783.2 74.7 —

rence between the third (Nov.22) spawning on one side and the first and second ones
(Nov. 8 and 17) on the other was revealed (Table 8). The males were then arranged,
according to mean percentages of eggs fertilized by them, in a lowering order (Table 3).
A multiple dispersion test was applied also to determine the significance of differences
between the males; the results are shown in Table 9.

Table 8

Analysis of differences between percentages of fertilization
of eggs obtained in three periods:
++ higly significant difference (p. 0.01), — insignificant one

X X —86.3 X -98.6
First spawning (Nov. 8) 99.3 (3) 13.0%* 2)0.77
Second spawning (Nov. 17) 98.6 (2) 12.3**
Third spawning (Nov.22) 86.3

The significant differences were evident only between the best and the worst males.

CONCLUSIONS

The results of the experiment indicate to a fact that females are much more respon-
sible for the roe viability and fertilization percentage than the males used in the spawning.
However, significant differences were found in the experimental males milt capability to
fertilize the eggs. Also a decreasing fertilization percentage was found for the eggs from
subsequent strippings (Nov. 8, 17 and 22), the differences between the two first and the
last one being highly significant. The decrease resulted not only from a lowering quality
of sperm obtained from the males used three times, confirmed by a tendency to shorten
the spermatozoa progressive movement duration (Table 2) but also from a lower quality
of eggs obtained from females stripped later (Nov. 17 and 22). A highly significant intera-
ction (males x periods) (Table 6) would confirm this interpretation of the results.



Table 9
Experimental males arranged in a lowering order according to a mean fertilization percentages obtained from them.
Significance of differences between males:
++ highly significant (p. 0.01); + significant (p. 0.05); — insignificant;
figures in brackets show dispersion between means x
Male No X X - 86.1 x —87.1 X —93.8 X —94.0 X —98.4 X —98.8 X — 989 X —99.1

++ - - i —
8 995 9) 13.4 8 12.4%* (N 5.7 (6) 5.5 (5).1.1 “ 0.7~ (3)0.6~ )04~

++ _ _
4 99.1 (8)13.0 (M 12.0M (6)5.3 - ®)sa 4)0.7~ (3)0.3~ 2)0.2~
3 98.9 (M 12.8"F 6) 11.8** )51~ 449 3)0.57 2)0.1~
6 988 (6127t ) 11.77* ) 5.0~ (3)4.8~ ()04~
7 984  (5)12.3% @ 113" (3) 4.6~ )44~
9 940 @ 19" (3 69" 2)0.2~
5938 3 1.7 @ 67"
2 87.1 2) 1.0™
1 86.1

or
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In the experimental system assumed by the authors, the suitability of the method
involving motility of spermatozoa as an indicator of the sperm quality failed to be proved
sufficiently. The fertilized eggs” viability analysis as the method of a sperm quality
assessment is not very accurate, either, on account of the fertilized eggs mortality. On the
other hand, in spite of some methodological inaccuracies resulting from the fertilization
degree impossible to be estimated in the early embryonic developmental stages, the
analysis of the percentage egg fertilization obtained allowed to detect differences in the
experimental males sperm quality.
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"WPLYW SAMCOW NA PRZEZYWALNOSC 1 STOPIEN ZAP£ODNIENIA
IKRY TROCI (Salmo trutta trutta L.)

Streszczenie

Celem pracy byto znalezienie obiektywnego kryterium jakosci mlecza samcéw doswiadczalnych
troci (Salmo trutta trutta L.). Oceny mleczu dokonywano drogg badania ruchliwosci plemnikéw
poszczegdlnych osobnikéw w 3-krotnych wytarciach. Weryfikacje metody stanowity: analiza prze-
zywalnosci ikry zaptodnionej przez sperme badanych samcéw oraz zaptodnienie ikry wyrazone w %.
Obserwacje zaptodnionej ikry prowadzono do stadium zaoczkowania. Ikre zbielatg w trakcie inku-
bacji wybierano iutrwalano, a nastepnie badano w celu okreslenia stopnia rozwoju zarodkowego.
Przezywalno$é zaptodnionej ikry, jak réwniez zaptodnienie ikry wyrazone w % poddano opracowaniu
statystycznemu.

Rezultaty doswiadczenia wykazaty, ze tak przezycia ikry, jak i procent jej zaptodnienia w znacznie
wyzszym stopniu sg zalezne od samic niz od samcdéw. Stwierdzono réwniez jednak istotne réznice
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w zdolnosci zaptodnienia ikry przez mlecz. Wykazano takze fakt zmniejszania sie procentu zaptod-
nienia ikry pochodzacej z kolejnego tarta, co najprawdopodobniej wynika nie tylko z obniZenia
jakosci mlecza w miare kolejnych wycieran, ale takze i z obniZenia jakosci ikry, pochodzacej od samic
wycieranych w p6Zniejszych okresach.

Uzyskane rezultaty wskazuja, zdaniem autoréw, iz metoda oceny jakosci mleczu poprzez analize
przezywalnosci zaptodnionej nim ikry jest zbyt mato dok*adna, ze wzgledu na wystepowanie §mier-
telnosci zapt odnionej ikry. Analiza uzyskanego procentu zaptodnienia ikry, mimo brakéw metodycz-
nych wynikajacych z niemoznosci okreslenia stopnia zaptodnienia w bardzo wczesnych fazach roz-
woju embrionalnego, pozwolita na uchwycenie réznic jakosci spermy samcéw doswiadczalnych.

BINAHNE CAMIIOB HA BHIXVMBAEMOCTL W CTENEHBL ONNOJOTBOPEHUA UKPH KYMXil
(Salmo trutta trutta L.)

Peswnume

OCHOBHO! UENBH pPaGOTH ABIAETCA OLEHKA KauecCT3a MOJOK MOZONHTHHX CaMLOB
C TPEXKpPATHHM BHllexuBaHUeM. OLEHKY NPOBOZAWIM MYTEM UCCJIEZOBAHMA MOABUXKHO-
CTH CIepMaTo30uAO0B. [Nf NMPOBEDPKM NPABUIBHOCTYM TAKO! ONEHKM NPOBENN aHANN3
BHXMBAEMOCTM ¥ CTENEeHUM ONMIOZOTBODEHUS 3SKCNEpUMEHTANBHOW UKpH., HalmwaeHus
HaZ ONJOZOTBOPEHHOA MKDPOR NPOBOAMIM ZO HACTYNNEHUA CTaZUM I'Ia3Ka., Nxpy,
no6eneBUyl B Ipolecce MHKyOauuu, BHOUpanu UM QuUKCUpPOBaANM, a 3aTeM UCCle-
IOBall C LeJbl0 ONpelelieHusa CTeNeHM 3MODUOHANBHOTO Pa3BUTUA., BHXMBAEMOCTH
3KCNEpUMEHTANBHOA MKPH M ONJOZOTBODEHMWE €€ BHpaXEHH B NMPOLEHTaX U NMOZBEP-
THYTH CTATUCTUYECHKOMY AHAIMN3Y.

PesyapraTh omuTa moxasaiM, YTO KAaK BHXMBAEMOCTDH MKDH, TaK U NMDPOLEHT €&
OMJIOZOTBOPEHUA B 3HAUMTEJNBHO OONbBWEH CTENEeHUM 3aBUCAT OT CaMOK, YeM OT caM-
110B. OZHOBDPEMEHHO YCTAHOBJEHH, OZHAKO, CYWECTBEHHHE pa3JUUdUf B BO3MOXHOCTU
ONJIOLOTBOPEHMA MKDH MOJOKaMi, KpoMe TOro, yCTaHOBNEH (QaKT CHUXEHUA HOpO-
E€HTa ONJOZOTBOPEHUA MKDH IIOCIEIylllero HepecTa, UTO BEPOATHEE BCEI'0, BhH-
TEKAET He TOJBKO U3 CHUKEHMS KAueCTBa MOJOK II0 MEPE COBEpUEHWUS MOCIEAYuiX
HEpEeCTOB, HO M U3 CHUKEHWA KAyeCTBa MKPH CaMOK, HEpPeCTAUMXCA No3nHee. Ilo
MHEHUI0 @BTOPOB, MOJYyUYEHHHE pE3yJNbTAaTh I10KA3hHBAKWT, YTO METOZ OLEHKHN Kauec-
TBa MOJOK NyTEM aHANNW3a BHXMBAEMOCTMW ONIOZOTBODEHHOM 3TUMM MOJOKAMU MKpDH
ABNSIETCH HENOCTAT OUHO TOUHHM, T.K. OrMEUAJIACEH CMEDPTHOCTD Yy X€ ONJIO0ZCTBOPEHHOA MKDH «
AHanW3 MOJNYYEHHOTO NpOLEHTa ONJNOZOTBOPEHUA MKDH, HECMOTDS Ha €ro MEeTOAU-
YECKNEe HEeZOCTATKW, BHTEKANLNWE U3 HEBO3MOXKHOCTM ONPELENeHUs CTENeHU OIJIo-~
7IOTBOpPEHUA B OOlee paHuue CTazuyu SMODUOHANBHOT'O PAa3BUTUA, [03BOIMI, OLHAKO,
KOHCTATMPOBATH DPA3HMUN B KAUECTBE CINEDPMH MOZONMHTHHX CaMIOB,
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