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EFFECT OF STRIPPING FREQUENCY,

TEMPERATURE AND DILUTION

ON THE SPERMATOZOA OF CYPRINID

FISH BARBUS CONCHONIUS
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Research Paper

The present study is attempted to understand a few characteristics of milt of the fish, Barbus
conchonius. Spermatozoan of Barbus conchonius was the test material. It is available in milt,
which can readily be stripped in adult males. When starved and fed males were employed the
volume of milt slightly differ. In repeated strippings at two hours interval, the volume reduces
significantly. Body size dependent volume of milt was observed in 1 to 3 g male fish. There were
significant correlations between stripping frequency and volume of milt and also the weight of
the fish. The sperm count is also made in both fed and starved fishes. Starved fish has less
sperm count. Temperature alters the motile period. In the present study temperature has induced
viability and speed of spermatozoa. Spermatozoa in fresh milt are immotile, only on dilution with
water gains motility.
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INTRODUCTION

As fish farming expands and harvesting of wild

stocks become more intense, there is a growing

need for techniques for storage of gametes to

facilitate artificial reproduction procedures and to

preserve desirable gene pools. Before storage

techniques are perfected, it is preferable to

develop knowledge of the nature of seminal

discharge (= milt) of fishes. The physiological

aspects of the milt are better scientific

parameters to understand the reproductive

potential of fishes. Several studies have

described semen characteristics which can

influence quality. For example: sperm density,

sperm motility and the composition of seminal

fluid (Rurangwa et al., 2004). As well as the

composition of seminal fluid, sperm motility and

sperm density determine the fertilization capability

of spermatozoa and often are used to estimate

semen quality (Alavi and Cossen, 2006; Krol et

al., 2006; Linhart et al., 1994; Suquet et al., 1982;

Billard et al., 1993). Few studies have shown that

the fish semen characteristics could be affected

by stripping frequency (Billard et al., 1971;
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Buyukhatipoglu and Holtz, 1984; Gjerde, 1984;

Piironen, 1985; Sanchez-Rodriguez et al., 1978;

Suquet et al., 1992). Spermatozoa motility is also

influenced by temperature (Willot et al., 2000; Alavi

and Cossen, 2005 b), cations (Darszon et al.,

1999; Linhart et al., 2003; Cossen , 2004; Alavi

and Cossen, 2006; Alavi et al., 2007) and dilution

ratio (Alavi et al., 2004, 2007) in either aqueous

environment or diluent.

The aim of this present work was to

understand a few characteristics of milt of the

fish, Barbus conchonius. The studies include

finding the volume of milt from different sized fish,

the difference in volume in starved and fed group,

when stripping attempted at certain time interval,

the number of sperm in milt of different weight

groups was estimated. The motility of sperm, the

duration of viability of sperm and the distance

travelled per minute were attempted. The time of

viability and speed of sperm were also studied.

Similar studies were aimed to identify the effect

of water dilution and temperature.

MATERIALS AND METHODS

The fish Barbus conchonius (Rosy barb) is

appreciated by aquarium keepers, and shows

sturdiness for laboratory conditions. The parental

sized male and female fishes were collected from

the nearby aquarium and acclamatized in the

laboratory for 4 to 5 days. The fish prefer soft,

medium hard water and adopted to the

temperature of 24oC. Mature males change to a

deep pink color when they are ready to breed.

During the spawning period, the males are

captured without any damage by using a dip net.

By gentle press in the abdomen, the fish

squeezed out a small quantity of milt which was

collected in a presterilized vial.

The aim of the present investigation was to

assay the ability of the fish to produce semen

with desirable quality during the sequential

strippings. The effect of the spawning frequency

on the volume of milt in both fed and starved (for

3 days) groups were studied. After the first

stripping, the volume of milt was measured in a

lambda (100 μL) pipette by sucking from the

collecting vial and at 2 h interval stripping was

attempted in the same fish. Male fish were

collected in large numbers which belonged

various size ranges. Fishes were reared in two

sets as fed and starved (for 3 days), weight of

fish ranged from 1 to 3 g. Five fishes were chosen

for each set and were reared. Stripping was

attempted in each set and milt was collected in

vials for measurement using graduated

micropipette of 100 μL capacity. The milt collected

as per the previous description was loaded in

haemocytometer counting chambers, focused in

proper illumination of stereo-binocular

microscope, Lopamed 2000. Counting

procedures were similar to that being followed

for the counting of RBC. To test whether

temperature thrusts any effect on the sperm

viability and motility. The milt collected vials were

immersed in 10 mL vials which served as water

baths for a brief period. The experiment was done

at 230C to 380C with interval of 20C. Milt collected

was diluted with distilled water in different

proportions of 30%, 50%, 70% and 90% and the

time of survival and speed of sperm were studied.

RESULTS

The effect of spawning frequency on the volume

of milt derived from the male B. conchonius both

reared fed and starved was examined. When

repeated attempts of stripping were performed
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group of fishes range from 1 to 3 g also shows

vary in both fed and starved group of fishes. This

decreasing trend may be a reflex the change of

secretary activity in the fish spermatic duct during

the spawning season. Since the formation of the

seminal fluid in fish (inorganic as well as organic

compounds) is a secretion process of the

spermatic duct epithelium (Lahnsteiner et al.,

1993; 1994 and Marshall et al., 1989). The number

of sperm per mm3 of milt also clearly showed

differences in weight of fish. The relationship is

linear and exhibits a positive correlation. But the

values pertaining to the number of sperm/mm3

milt are lesser than that obtained for fed groups.

Too low, as well as too high temperatures affected

sperm motility (Lahnsteiner and Mansour, 2012).

The sperm are motile for longer at 200C in

Common carp (Jezierska and Witeska, 1999)

whereas in Siberian Sturgeon, Acipenser baeri,

sperm decrease when the temperature is

increased from 10 to 17.5oC (Williot et al., 2000).

In the present study with B. conchonius the sperm

motility and viability is increased upto 34oC after

it shows decline. In f ishes with external

fertilization, spermatozoa generally become

motile only upon contact with water. Although the

period of sperm motility is generally short in

externally fertilizing fish species (typically <2 min;

Scott and Baynes, 1980). The Initiation of sperm

motility is induced after delivery of sperm into an

aqueous environment (in natural reproduction) or

in to swimming medium (in artificial reproduction)

(Stoss, 1983, Cosson et al., 1999). Sperm dilution

is a major factor in the induction of sperm motility

(Billard and Cosson, 1992) and the maintenance

of fertilizing ability of diluted fish sperm including

freshwater fish (Ginzburg, 1968, Billard, 1983)

and marine fishes (Suquet et al., 1992, 2000). A

relatively high dilution is necessary to initiate

simultaneous motility of all of the spermatozoa

(Billard et al., 1995 b). In Salmonidae the period

of active movement of spermatozoa decreases

when the dilution rate decreases (Ginzburg, 1968;

Gallis et al., 1991) reported that the duration of

sperm motility and intensity of spermatozoa in A.

baeri increased when the dilution rate increased

from 1:6 to 1:100. In the current study, 70% water

dilution shows the maximum viability time of 285

Figure 4: Effect of Temperature
on Sperm Viability and Motility

in the Fish B. conchonius

Figure 5: Effect of Water Dilution in Fresh
of Milt of B. conchonius on Sperm Viability

Time and Distance Traveled
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s and distance traveled 2817.9 μ/ min. This is the

optimum dilution rate.

CONCLUSION

The semen characteristics of B. conchonius

showed that the volume of semen decrease in

successive strippings. Temperature is the main

environmental factor which affect semen quality,

showed significant increase in motility and viability

at 34oC and after shows decline. Water dilution

evokes good response in viability and speed of

sperm upto 70% water dilution. The above study

is helpful to the aquaculture for the development

of artificial reproduction methods and short and

long-term fish semen preservation conditions

(Alavi et al., 2007; Cosson et al., 2008a, b).
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