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Abstract

Evaluating gamete quality in fish is vital for aquaculture success. This study explores how the
habitat, whether wild or farmed, affects the physical and biochemical composition of scale
carp seminal fluid. Understanding these factors is essential for assessing the reproductive
capabilities of fish species. The seminal plasma contained 70.64+10.75 mg dI" glucose,
1.99+1.15 g dI" total protein, 12.99+5.6 mg dI" triglyceride, 5.98+0.629 mg dI"" cholesterol
and 25.22+4.047 mg dI"" urea in wild conditions, whereas in farmed conditions, the seminal
plasma contained 85.06+9.29 mg dI" glucose, 0.917+0.62 g dI" total protein, 12.3+5.22 mg dI"
triglyceride, 5.53+1.161 mg dI" cholesterol and 28.4+5.75 mg dI" urea. The physical
parameters like mean sperm volume, mean sperm motility, mean movement duration,
mean sperm density and mean pH recorded in the in the wild fishes were 2.393+1.64 m|,
75.038+10.162%, 50.367+13.92, 3.534+.272 109 ml and 8.29+.494, while the parameters
in farmed fishes were 1.486+0.88 ml, 68.9+12.46%, 44.66+13.48 s, 3.84+0.181109 ml
and 8.5¢0.311 respectively. In correlation matrix, the sperm volume (R2=0.247, p<0.01),
pH (R2=0.059, p<0.07) and total protein (R2=0.1882, p<0.01) showed significant positive
correlations with sperm motility. Wild brooders outperformed cultured counterparts
in several aspects, viz., milt volume, sperm motility percentage, duration, total protein,
triglyceride and cholesterol levels. However, cultured males exhibited elevated glucose and
urea concentrations, possibly indicating stress from captivity, handling, or confinement
and increased urea due to ammonia in ponds. These findings underscore the importance
of considering these parameters in standardising artificial fertilisation or cryopreservation
techniques for common carp spermatozoa.
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importance in ensuring quality offspring
production in aquaculture (Hajirezaee et al.,

The common carp Cyprinus carpio Linneus, ~ 2010a). Effective gamete management in

1758, is a widely distributed freshwater
cyprinid fish (Economids, 1991). Because
of its high growth rate and ability to resist
harsh climatic conditions, the fish has been
successfully introduced into freshwaters all
over the world (Welcomme, 1988; Seegers
etal.,2003). Ensuring consistent production
of the species in aquaculture requires
effective reproduction management, which
in turn demands a thorough understanding
of sperm characteristics, including both
physical and biochemical characteristics.
Use of high-quality spermatozoa for
breeding under captive conditions has great
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fish farms, can be accomplished by high
fertilisation success (Billard et al., 1995).
Study of sperm physiology of fish can offer
fundamental knowledge for effectively
managing fertilisation (Alavi and Cosson,
2005).

Both intrinsic gamete quality and quantity
can influence fertilisation success for
cryopreservation or short-term storage
(Billard and Cosson, 1992; Dreanno et al.,
1998). The constituents of a gamete
(sperm), including seminal plasma and
spermatozoa, can serve as indicators for
assessing the quality of the gamete (sperm).
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Basic research on seminal plasma contents such as metabolites,
carbohydrates, vitamins, amino acids, fatty acids and other
inorganic compounds can reveal a lot about sperm health (Rurangwa
et al., 2004; Cabrita et al., 2008). Spermatocrit, sperm density,
osmolarity and pH of seminal plasma, chemical composition of
seminal plasma, motility, morphology and ultrastructure, fertilising
capability, enzymatic activity, adenosine triphosphate (ATP)
concentration, and several other biomarkers of sperm quality
have all been examined (Billard and Cosson, 1992; Ciereszko
and Dabrowski, 1993; Lahnsteiner et al., 1998). The most typical
metrics used to measure spermatozoa quality in fish are sperm
volume, concentration and motility, as well as the composition of
seminal plasma (Linhart et al., 2000; Alavi and Cosson, 2006). The
motility of spermatozoa is an important component in determining
the fertilisation potential (Alavi et al., 2004). Several parameters
influence spermatozoa motility, including pH (Alavi and Cosson,
2005), cations or osmolality (Alavia, 2007), and dilution ratio (Alavi
et al., 2004) in both aqueous and diluent environments (Alavi and
Cosson, 2006). The ionic and organic elements of the seminal
fluid can indicate fertilisation potential. The reproductive potential
of cultured fish for controlled production in aquaculture systems
relies heavily on physical and biochemical features of the milt
(Ciereszko et al,, 2000). For proper evaluation of a fish species’
reproductive capabilities, knowledge of physical parameters and
chemical composition of seminal plasma is required. In terms of
mineral and organic contents of seminal plasma, however, some
species-specific properties are important for artificial insemination
or sperm preservation. In this backdrop the present study was
undertaken to evaluate the seminal plasma of scale carp collected
from captive and wild stocks.

Materials and methods

Source of broodstock and milt collection

For the experiment, two groups (Group A and B) of scale carp
(male and female) were chosen and thirty brooders from each
group were used for semen collection. Group A, comprised male
brooders (Weight, W = 293+270.84 g; Total length, TL = 254.14+64.2
mm). sourced from captive stock maintained in the hatchery/farm
of Faculty of Fisheries, Sher-e-Kashmir University of Agricultural
Sciences and Technology of Kashmir (SKUAST-K) andin the Pandach
fish farm (J&K state Govt. owned farm). Group B comprised wild
male brooders (W=462.5+393.06 g; TL=311.1+77.172 mm) collected
from Dal Lake during spawning season. Each male brood fish was
anaesthetised and stripped once. Clean 15 ml graduated centrifuge
tubes were used to collect the sperm, with utmost care taken to
avoid contact with water, urine, blood, and faeces. The tubes were
sealed and sent to the laboratory in ice (4°C) for analysis.

Evaluation of semen volume and pH

Milt volume was calculated using a digital pH meter (Model pH ep®
Hanna instruments, Italy). Each pH measurement was carried out
three times.

Sperm motility (%) and duration

Within the first hour after semen collection, the motility (percent)
and duration (s) of spermatozoa in each sample were assessed at

room temperature (25°C). To activate the sperm, 10 pl of milt was
placed on a glass slide and 100 pl activation solution (0.3% NaCl)
was added (Mims, 1991). Motility was observed using an Olympus
CX31 microscope (x400, Olympus CX31). Only forward movements
of spermatozoa were considered matile. The counting process was
repeated three times and motility was expressed as percentage.
The duration of spermatozoa motility was measured using a
stopwatch from the start of forward spermatozoa movement after
3-5 s of activation to the end of the last spermatozoa movement in
that field (x 400, Olympus CX31).

Sperm density

The sperm was diluted 1000 times in 0.3% NaCl. The density of
spermatozoa was measured using a haemocytometer counting
chamber and expressed as the number of cells per mililitre. A
droplet of diluted milt was placed on a haemocytometer slide
(ROHEM INDIA, B.S.748, 1.5.10269) with a cover slip (Marienfeld,
Laudakonigshofen, Germany) and counted under light microscopy
(400, Olympus CK2, Tokyo, Japan). The number of spermatozoa
was counted in at least 5 large squares (area 0.04 mm?) of total
25 squares (one large square has 16 individual cells) after 3-5 min
(to allow sperm sedimentation) and then the counted cells were
computed to estimate the sperm density using the formula:

No. of cells per ml = Average No. of cells counted in the large
squares x10* x Dilution factor

Evaluation of seminal plasma composition

After centrifuging the semen at 4000 rpm for 10 min at room
temperature (20°C), the seminal plasma was collected and stored
in Eppendorf vials at -20°C until analysis. To avoid contamination
with spermatozoa, seminal plasma was centrifuged twice. A
spectrophotometer (Systronic UV-VIS Spectrophotometer 117)
was used to measure the levels of the metabolites (glucose, total
protein, cholesterol, triglyceride and urea). The glucose oxidase/
peroxidase (GOD/POD) method was used to measure the total
glucose content in seminal plasma. Total protein concentration was
determined by Biuret method; cholesterol by cholesterol oxidase/
phenol + aminophenazone (CHOD/PAP) method; triglycerides by
glycerophosphate oxidase-peroxidase (GPO-PAP) method and urea
by modified Berthelot method. The methods (GOD/POD; CHOD/
PAP; GPO-PAP and the modified Berthelot method) used for the
estimation of semen metabolites provides high specificity and
sensitivity particularly in the biological fluids like seminal plasma.

Statistical analyses

Statistical analyses were performed using the statistical software
package SPSS16 for Windows. Significant difference between
the wild and captive brooders was analysed by t test. Results are
presented as means+SEM. The significance level was set at p<0.05.
Correlations between spermatological parameters and plasma
composition were estimated using Pearson’s correlation test. The
spermatozoa motility was used as dependent and other observed
parameters as independent variables for linear regression.
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Results and discussion

The physical parameters of the milt of C. carpio var. communis from
wild and captive reared brood fishes are presented in Table 1. In the
case of wild brooders, sperm volume, motility rate, duration, sperm
density and pH were 2.393+1.64 ml, 75.038+10.162% 50.367+13.92 s,
3.53+0.272 x10° ml and 8.29+0.49 respectively whereas In case
of captive brooders, the parameters recorded were 1.486+0.88 ml,
68.9+12.46%, 44.66+13.48 s, 3.84+0.181x10° ml and 8.5£0.311
respectively. Statistical analysis revealed non-significant difference
in motility duration and pH between the two groups. The sperm
volume and sperm motility (%) showed significant (p<0.05)
difference between the two groups. The wild fish was having higher
sperm volume and motility percentage than that of captive reared
fish. In addition, the sperm density in the captive reared brooders
was significantly higher (p<0.01) than that in the wild brooders
(Table 2). The relationships of spermatozoa motility with sperm
volume, pH, sperm density and total protein content are depicted

Evaluation of the seminal plasma of captive and wild Scale carp

in Fig. 1-4. Spermatozoa motility showed significant positive
correlation with the sperm volume, while it presented significant
negative correlation with sperm density (R? = -0.48; p<0.05) (Fig. 3).

Seminal plasma composition

The mean values, standard errors and ranges of the biochemical
parameters are summarised in Table 1. The glucose (mg dI') and
total protein (g dI") ranged from 35-81, 0.14-4.23 in wild and 71-99,
0.12-1.9 in captive brooders. The range of triglyceride (mg dI)
and cholesterol (mg dI") was 4.3-21, 4.89-6.99 in wild and 4-20,
3.1-9 in captive brooders. Urea (mg dI") content was in the range
of 15-38.33 in wild and 21.89-45 in captive fishes. Biochemical
parameters of milt from the wild and farmed scale carp are given
in Table 2. In the case of wild brooders, the mean values (mg dI")
of glucose, protein, triglyceride, cholesterol and urea were
70.64+10.75; 1.9941.15; 12.99+5.6; 5.98+.629 and 25.22+4.047
respectively and the mean values for captive brooders were 85.06+ 9.29;

Table 1. Descriptive statistics of the physico-biochemical characters of the sperm of scale carp from wild and captive conditions

Parameter Habitat Range Mean Standard error
Sperm volume (ml) Wild 0.3-5.6 2.39 0.29
Farmed 0.1-3 1.48 0.17
Motility (%) Wild 61.2-94 75.03 1.85
Farmed 44-89 68.9 227
Motility duration (s) Wild 20-85 50.36 2.54
Farmed 20-69 44.66 2.46
Sperm density (x10° ml") Wild 3.16-3.98 3.53 0.04
Farmed 3.27-4.21 3.84 0.03
pH Wild 7.2-8.9 8.29 0.09
Farmed 7.9-8.9 8.5 0.05
Glucose (mg dI) Wild 36-81 70.64 1.96
Farmed 7199 85.06 1.69
Protein (mg dI) Wild 0.14-4.23 1.99 0.21
Farmed 0.12-1.9 0.917 0.11
Triglyceride (mg dI) Wild 4.3-21 12.99 1.023
Farmed 4-20 12.307 0.95
Cholesterol (mg dI") Wild 4.89-6.99 5.98 0.114
Farmed 3.1-9 5.53 0.29
Urea (mg dI) Wild 15-38.33 25.22 0.73
Farmed 21.89-45 28.49 1.05

Table 2. Comparative analysis of physico-biochemical parameters of the milt of scale carp from wild and captive conditions

Parameters Mean=SD tvalue P value
Wild Farmed
Sperm volume (ml) 2.393+1.64 1.486+0.88 2.625 <0.05
Motility (%) 75.038410.162 68.9+12.46 2.0899 <0.05
Duration (s) 50.367£13.92 44.66+13.48 1.61 >0.05
Sperm density (x10° ml") 3.534+.272 3.84+0.181 -5.148 <0.01
pH 8.29+.494 8.5£0.311 -1.905 >0.05
Glucose (mg dI”) 70.64110.75 85.069.29 -5.55 <0.01
Protein (mg dI") 1.99+1.15 0.91720.62 4.48 <0.01
Triglyceride (mg dI) 12.99+5.6 12.345.22 0.494 >0.05
Cholesterol (mg dI") 5.98+0.629 5.5311.61 1.4207 >0.05
Urea (mg dI) 25.22+4.047 28.4+5.75 -2.549 <0.05
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Fig. 1. Relationships between spermatozoa motility and sperm volume

120 y=7.2954x +12.748

100 R?=0.0594 ‘.

Motility %
S &5 8 8
s‘n’
‘e o
ot

[en]

pH

Fig. 2. Relationships between the spermatozoa motility and pH
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Fig. 3. Relationships between the spermatozoa motility and sperm density

0.91740.62; 12.345.22; 5.53+1.61 and 28.4+5.75 respectively.
The levels of glucose and urea observed in farmed scale carp
were significantly higher (p<0.05) than those in the wild carp. In
contrast, the concentration of total protein in cultured individuals
was significantly lower than that in their wild counterparts (p<0.05),
Cholesterol and triglyceride though higher in wild condition
displayed insignificant variation between the two groups. The high
level of glucose and urea in farmed males may be related to stress
conditions (confinement, holding or handling). Captive rearing
can negatively impact sperm traits in aquatic animals, including
an increased percentage of abnormal spermatozoa, reduced
number of sperm in spermatophores, reduced percentage of viable

sperm (Leung-Trujillo and Lawrence, 1987) and the degeneration

of the male reproductive tract (Talbot et al., 1989). High stocking
densities, or crowding of fish in confined spaces, can lead to
increased stress levels. Fish in overcrowded conditions may exhibit
behaviours indicative of stress, such as aggressive interactions,
reduced feeding and impaired growth. Elevated stocking densities
can result in physiological changes, including increased glucose
level and compromised immune function. No significant correlation
was found between spermatozoa motility and other parameters of
seminal plasma except total protein. Significant correlations were
observed between sperm motility and total protein (R?= 0.188,
p<0.05) (Fig. 4). The difference in seminal quality characteristics
between farmed and wild scale carp was investigated in this study
to determine gamete quality in the two groups. Male age and weight,
sampling period, sampling method (Suquet et al., 1994), rearing
conditions, nutrition, breeding seasonality, method of spawning
induction, spawning behaviour (Rurangwa et al., 2004), feeding
conditions and regime, environmental factors, or spawning time
have all been linked to differences in sperm production (Bozkurt
et al,, 2006). The mean sperm volume in wild brooders (2.39311.64 ml)
was greater than in farmed individuals (1.486+0.88 ml) in this
study. There was a significant difference in sperm volume between
wild and farmed scale carp (p<0.05). The average sperm volume
in farmed and wild fish was found to be similar to that reported
by Belova (1987), who observed sperm volumes in the range of
1-9 ml in scale carp. Milt volume in scale carp was also reported to
be 2.75 ml by Bozkurt (2006). The volume of milt in Cyprinus carpio
ranged from 1.83 to 1.98 ml, according to Thamizhselvi and Thirumathal
(2016).

Sperm density is an important factor in the determination of sperm
quality (Suquet et al., 1992). lIts role in fertilisation of spermatozoa
is well documented and reported (Aas et al, 1991; Pool and
Dillane, 1998). In the present study, the average sperm density of
3.53440.27x10° mI™in the wild and 3.8415x10°+0.18 ml'in captive
brooders was recorded, which are in conformity with the results
of Bozkurt et al. (2009a) for grass carp (2.87-33.914 x10° ml).
Chutia et al. (1998) have reported sperm density of 6.6x10°
sperm cells ml" in C. carpio. Thamizhselvi and Thirumathal
(2016) recorded average sperm density of 2.25x10° cells ml in
C. carpio. Lahnsteiner et al. (2000) observed sperm density of
C. carpio as 0.5 to 1.0x10" cells per ml of milt. Results of the
present study revealed that sperm density of farmed fish was
higher than that of wild fish and similar results have been reported
by Hajirezaee et al. (2011).
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Fig. 4. Relationships between the spermatozoa motility and total protein
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The motility and longevity of spermatozoa have a significant impact
on fertilisation success. Spermatozoa motility, on the other hand,
varies in intensity and duration not just across males, but also
within individual males, depending on maturity (Tekin et al., 2003).
Motility is a criterion used to assess the spermatozoa’'s quality
(Terner, 1986). Fertilisation success is largely determined by sperm
motility (Billard et al., 1995). In several teleost fish, sperm motility
performance (% of motile sperm and time of motility) changes
during the spawning season (Koldras et al, 1996). In this study,
the mean motility percentage and duration in wild fish were 75.03%
and 50.36 s, respectively, while the values in farmed fish were
68.9% and 44.6 s, respectively. Although there was a significant
difference in motility percent across the groups, the difference in
motility duration was not significant. Scale carp had a mean sperm
motility of 63.18% and a mean motility duration of 56.81 s, as per
Bozkurt et al. (2009b). According to Bozkurt et al. (2008), grass
carp motility percentages range from 70 to 95%, with durations
ranging from 35to 117 s. These findings are consistent with current
findings for both farmed and wild fish. According to the results of
this study, wild brooders had higher mean sperm motility and longer
mean motility duration than farmed individuals and Hajirezaee
etal.(2017) have reported similar findings. According to Skjaeraasen
et al. (2009), wild males of cod had higher sperm velocity, motile
cell percentages and progressive cell percentages than farmed
counterparts. Many workers, however, claimed that there was no
difference in sperm motility between wild and cultured brooders
(Aydin et al., 2011). Striped and white sea bass that were collected
from wild during the spawning season and brought to captivity
produced milt with non-motile sperms (Berlinsky et al., 1997).

The sperm volume and motility had a significant positive
correlation (p<0.05, R?°0.247) (Fig. 1). Also sperm motility had
a negative correlation with sperm density (p<0.05, R? - 0.4805)
(Fig. 2). For Cyprinus carpio, the correlation between the two
parameters (volume and motility rate) corresponds with Bozkurt
et al. (2009b) and Nahiduzzman et al. (2014). The number of
components involved in sperm motility is anticipated to decrease
when seminal fluid production by the spermatic duct epithelium
diminishes. This appears to be one of the reasons why wild males
with greater motility rates were found to have higher spermatic duct
epithelial secretion than farmed males in the current investigation.

In aquatic animals, a change in the pH of the external medium is
one of the sperm activation factors (Stoss, 1983). The pH of the
milt was found to be alkaline in both fish groups. There was no
significant difference observed in pH between the wild and farmed
fish. The pH of wild fish was 8.2+0.49 in this study, while the pH of
farmed fish was 8.56+0.3. The pH of the milt measured in this study
agrees with Bozkurt et al. (2009b), who found that the pH of scale
carp milt ranged from 6.9 to 9.2. Verma et al. (2009) recorded pH
of 7.840.07 in catla, 7.3+0.06 in rohu, 7.9+.05 in mrigal, 8.1£0.09 in
kalbasu, 7.8+0.03 in silver carp and 7.9+0.06 in grass carp. There
was a substantial positive relation between semen pH and motility
(p<0.05, R?70.059) (Fig. 1). According to the relationship, pH is one
of the most essential seminal plasma features controlling sperm
activation. Morisawa and Morisawa (1986) and Billard et al. (1986)
found comparable results (1995). According to them, an increase
in external pH is responsible for the acquisition of motility in
some salmonid fish during the passage of spermatozoa from the
testis to the spermatic duct and the seminal fluid. pH also affects
the final maturation of spermatozoa (Lahnesteiner et al, 1998).

Evaluation of the seminal plasma of captive and wild Scale carp

pH polarises the cell membrane and promotes the movement of
fish spermatozoa, according to Morisawa et al. (1999).

Seminal proteins defend spermatozoa from oxidative damage and
microbial attack (White and Macleod, 1963; Dietrich et al., 2010).
Seminal plasma proteins, according to Lahnsteiner et al. (2004),
extend the viahility of rainbow trout spermatozoa as determined
by sperm motility. During the present study, concentrations of
total proteins were found as 1.9911.15 g dI" in wild condition and
0.91740.62 g dI'" in farmed condition and are in conformity with
the findings of Bozkurt et al. (2009b) for scale carp and Faramarzi
(2012) for silver carp. Total protein concentration in the wild
brooders was found to be significantly higher than that recorded for
captive brooders. High protein concentration has been considered
as positive characteristic of fish semen. The high protein content
of fish sperm has long been seen as a favourable trait. Butts et al.
(2011), who studied seminal plasma proteins in cod species found
that they play an important role in spermatozoa viability, which
agrees with the present findings. When Percin and Konyalioglu
(2008) compared the serum biochemical profiles of captive and
wild northern blue fin tuna (Thunnus thunnus L. 1758) in the Eastern
Mediterranean, they discovered that the total protein content of wild
tuna was higher than that of farmed fish. Total protein levels in wild
trout were likewise higher than in farmed trout, according to Phillips
etal. (1957). According to Phillips et al. (1957) for trout species, the
cause for this variation is natural food and higher activity by wild
fish. In both conditions, there is a significant association between
the percentage of motility and total protein in seminal plasma
of common carp, which could be related to the important role of
motility in sperm cells (Lahnestiner et al., 2004).

The major sugar in seminal plasma is glucose. The presence of
glucose in seminal plasma has been linked to the testes’ increased
energy demand during spermatogenesis or spermatozoa lipid
synthesis (Soengas et al., 1993). Mean glucose level reorded
from wild brooders was 70.643+10.75 mg dI" while that in captive
brooders was 85+9.29 mg dI" during the current investigation.
According to Kruger et al. (1984), glucose levels in carp species
range from 9 to 100 mg dI". The glucose content in wild common
carp was 19.7 mg dI”, according to Bastami et al. (2012). A wide
range of environmental stresses, such as captivity, hypoxic
environment, and malnutrition, are thought to generate higher
glucose concentrations in farmed scale carp compared to wild
counterparts (Hardy and Audet, 1990; Cech et al, 1996; Santos
and Pacheco, 1996). High glucose levels may be linked to stressful
situations (i.e, confinement). The findings of this study are in
agreement with the findings of Coz-Rakovac et al. (2005), who
found that farmed Dicentrarchus labrax had much higher glucose
levels than wild D. labrax. Similar findings have been reported in
Dojo loach by Zhou et al. (2009).

Seminal plasma lipids are linked to spermatozoa metabolism and
serve as energy sources for sperm motility in fish (Stoss, 1983;
Piironen, 1994). The triglyceride concentration was found to be
12.99+5.605 mg dI" in the wild and 12.308+5.22 mg dI" in the
farmed fish during the current study. Secer et al. (2004) found that
the mean level of triacylglyceride in C. carpio seminal plasma was
greater than that of 0. mykiss (8 mg dI"), but it was near to that
of C. idella (14.58 mg dI") (Bozkurt et al. 2008b). Despite the fact
that triglyceride levels in wild fishes were greater than in farmed
ones, the difference in triglyceride levels between the two settings
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was shown to be statistically insignificant. While researching the
metabolic properties and hatching performance of cultured and
wild Atlantic salmon (Salmo salar) eggs. Srivastava and Brown
(1991) discovered that eggs collected from the wild had a higher
lipid content than farmed eggs.

The cholesterol level was found to be 5.928+0.629 mg dI" in wild
and 5.5¢1.610 mg dI" in farmed fish. There is limited information
about the role of cholesterol in seminal plasma (Billard et al,
1995). Cholesterol protects against environmental changes,
particularly temperature fluctuations that occur when fish semen
is expelled (Bozkurt et al., 2008). The cholesterol content measured
in both groups during the present study was similar to that found
in scale carp by Bozkurt et al. (2009b). The cholesterol level
observed in scale carp during this investigation was lower than
that reported by Bozkurt et al. (2008) and Bastami et al. (2012)
for Ctenopharyngodon idella (12.02 mg dI") but higher than that
seen by Secer et al. (2004) for Oncorhynchus mykiss (2.55 mg dI).
According to Billard et al. (1995), the differences in the values
could be attributed to differences in age, season, environment, and
physiological circumstances of fish.

Urea in semen may cause reduced sperm motility and fertilising
ability (Dreanno et al., 1998) affecting the variability of other semen
parameters (Glogowskietal., 2000). During the present study, notable
concentrations of urea were determined in seminal plasma with
25.22144.047 mg dI" recorded in wild brooders and 28.497+5.75 mg dI”
in captive brooders . The urea content in scale carp was reported
to be 24.457.96 mg dI" by Bozkurt et al. (2009h), which agrees with
the current results in both groups. Secer et al. (2004) reported a
urea content of 3.16 mg dI" in 0. mykis. The urea concentration
of mirror carp was found to be between 38 and 97 mg dI”
(Bozkurt et al, 2009a). The mean serum urea levels in cultured
individuals were higher than those in wild individuals, according
to our findings. The amount of ammonia-N in intensively cultured
ponds tended to be higher than in the wild environment, since high
ammonia-N levels combined with hypoxic conditions generate an
alternative osmotic pressure, which appears to be responsible for
the higher urea levels in farmed scale carp (Shen et al., 1991).

The study concludes that physical and biochemical characteristics
of seminal plasma are critical factors in determining sperm quality
in scale carp. The sperm motility rate, motility duration, and sperm
volume of scale carp from the wild were all higher compared to
captive brooders . In addition, total protein and other metabolites
were also found to be higher in wild fish. The sperm quality of wild
scale carp was shown to be higher than that of farmed scale carp.
Better spermatozoa motility contributes considerably to achieving
a higher fertilisation rate. This information can greatly aid in the
enhancement of captive reproductive management, particularly the
efficacy of fertilisation techniques and semen storage, including
cryopreservation.
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