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Abstract

In this study, it was aimed to investigate the storage possibilities of Peking duck (Anas platyrhynchos
domesticus) semen with different diluents at +5 ° C. Semen samples were collected from five male ducks, twice
a week for five weeks, using the abdominal massage method. In the research, 50 semen samples were used.
Semen from ducks were combined (mixed) after being evaluated individually. Mix volume (ml), density (x
10°/mL), pH, motility (%) and vitality (%) values were determined as 1.78 + 0.19, 1.65 + 0.24, 6.95 + 0.28, 70.80
+2.57, 76.60 + 2.93 respectively. Glucose (G), Lactated Ringer's (L), Tris (T), Fructose (F), and Dextrose (D) were
used as diluents. The reconstituted mixed semen were equilibrated at 37 ° C for 30 minutes and 32-34 ° C for
30 minutes successively and then stored at +5 °C. Average motility (%) values of sperms stored at +5 °C with G,
L, T, F and D diluents after 72 hours were found as 41.05 + 1.79, 9.95 + 6.50, 2.20 * 1.13, 28.00 + 4.15,
24.0515.85 respectively. Vitality (%) values in the same diluents and under the same conditions were seen as
44.82 + 1.73, 19.60 = 9.08, 10.60 + 4.50, 35.90 = 4.83 and 33.90 * 2.68 respectively. In this study, it was
determined that the glucose diluent gives positive results compared to other diluents for the storage of peking
duck semen at +5 ° C for 72 hours and it can be used for short term storage as a semen diluent in ducks.
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Pekin Ordegi Semeninin Farkli Sulandiricilarda +5 °C' de in vitro Saklanmasi

Oz

Bu c¢alismada; Pekin érdegi (Anas platyrhynchos domesticus) semeninin farkli sulandiricilarla +5°C'de
muhafaza edilebilme olanaklarinin arastirilmasi amaglanmistir. Semen ornekleri, bes adet erkek 6érdekten bes
hafta slresince haftada iki kez olmak lzere, abdominal masaj yéntemi ile toplanmistir. Arastirmada 50 semen
ornegi kullanilmistir. Ordeklerden alinan semenler bireysel olarak degerlendirildikten sonra birlestirildi (miks
yapildi). Miks semenin volim (ml), yogunluk (x10° /mL), pH, motilite (%) ve vitalite (%) degerleri sirasiyla
1.78+0.19, 1.65+0.24, 6.95+0.28, 70.80+2.57, 76.60+2.93 olarak tespit edilmistir. Sulandirici olarak; Glikoz (G),
Laktatl Ringer (L), Tris (T), Fruktoz (F), Dekstroz (D) sulandiricilari kullanilmistir. Sulandirilan miks semenler
siraslyla 37 °C'de 30 dakika ve 32-34 °C'de 30 dakika ekilibrasyona tabi tutulduktan sonra, +5 °C'de saklanmistir.
G, L, T, F ve D sulandiricilari ile +5 °C'de saklanan spermalarin 72 saat sonra ortalama motilite (%) degerleri
sirasiyla 41.05+£1.79, 9.9546.50, 2.20£1.13, 28.00+4.15, 24.05+5.85 olarak bulundu. Ayni sulandiricilardave ayni
sartlarda vitalite (%) degerleri ise; sirasiyla 44.82+1.73, 19.60+9.08, 10.60+4.50, 35.90+4.83 ve 33.90+2.68
olarak tespit edilmistir.Bu ¢alismada pekin 6rdegi semeninin +5 °C'de 72 saat sireli saklanmasinda glikoz
sulandiricisinin diger sulandiricilara gore iyi sonug verdigi ve 6rdeklerde semen sulandiricisi olarak kisa streli
saklamalarda kullanilabilir oldugu tespit edilmistir.
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Introduction source of protein (Karakaya and inci 2014; inci et
al.,, 2014; Karakaya et al., 2014). Duck husbandry

Poultry meat and eggs are an - .
has assumed an important place in poultry

indispensable part of our daily diet and a good
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production. There are more than 40 domestic
ducks in the world. The most common is the white
Beijing duck (Stein, 2012). A total of 524 000 duck
are raised for meat, eggs and feathers extensively
in the traditionally in Turkey. The White Peking
duck is preferred for fairly diseases resistant and a
highfeed conversion ratio (FCR) in Turkey (Akpinar
etal., 2017).

Artificial insemination is the delivery of
spermatozoa taken from the male to the females
after being native or diluted, using special tools
and techniques. Artificial insemination is the most
used, effective and easiest method for breeding
breeds in the world. In recent years, artificial
insemination has increased in order to reduce
operating costs, raise high vyield animals,
inseminate more females than a male breeding
and reduce the risk of venereal (sexually
transmitted) diseases. It is very important to
collect and store spermatozoa from breeding men
to be used in artificial insemination. The purpose of
storing spermatozoa collected from breeding men
in vitro is to maintain the fertilization ability of
spermatozoa. This is only possible when
spermatozoa are taken from men by appropriate
techniques and stored under appropriate
conditions.

Semen is easily taken from the Peking ducks
with the method of abdominal massage. However,
researches have shown that lymph fluid, blood and
feces that come before or after semen during
semen collection negatively affect the fertilization
ability of duck semen (Fujihara and Mishiyama,
1976; Lake, 1983). In addition, since the frequency
of semen collection affects the quality of the
semen, the frequency of intake should be limited
to twice a week (Tan, 1980; Ghonim et al., 2009).

Spermatozoa in vitro can retain their
fertilization abilities only if they are stored under
appropriate conditions. Spermatozoa can only
retain fertilization abilities for a few hours at room
temperature. Extending the fertilization ability of
spermatozoa for a few days is possible only by
reducing the metabolic rates at low temperatures,
meeting the energy and metabolites they need

The process of reducing the metabolic rate
of spermatozoa in vitro is provided by lowering the
ambient temperature. In order to prevent cold
shock effects while lowering the temperature, the
temperature drop should be gradual. (eg, 0.5
°C/minute). Also, the temperature should never be
lowered below +2 °C to prevent local freezing
(Giesen and Sexton, 1983; Blesbois, 2003; Clarke et
al., 1982; Wishart, 1984).

The short-term (liquid) storage method of
spermatazoa is a method aimed at meeting the
energy and metabolites needed by spermatazoa
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and maintaining their fertility abilities at + 5°C.
Intracellular  energy reserves of  poultry
spermatazoa are very low. The energy and
metabolite needs required for spermatozoa to
preserve their vitality and activity during in vitro
storage must be met from the outside. For this
purpose, specially prepared diluents have been
developed for poultry spermatozoa. A good
diluent; It should be capable of meeting the energy
and metabolites required for spermatozoa,
protecting them against external factors and not
damaging the female genital system. SF, Ringer's,
skimmed milk powder, buffer solution and
solutions formulated by researchers can be used to
store poultry spermatozoa in vitro (Ashizawa and
Okauchi, 1984; Blesbois and Caffin, 1992). In a
study, it was determined that motility and oxygen
consumption were higher in diluents with high
seminal plasma amount (Ashizawa and Okauchi,
1984). In addition, dilution rate is very important in
the storage process of spermatozoa. This ratio
should be (2: 1) 2 parts semen and 1 part diluent.
The amount of diluent rate with storage time are
directly proportional (Sexton, 1977, 1978 and
1982). In addition to the diluents developed for
this purpose, it is necessary to find diluents that
can provide low cost, longer duration and higher
fertility.

For the determination of fertilization ability
and usability of the semen collected from breeding
men with appropriate techniques after storage or
storage; spermatological values such as amount,
motility, vitality, pH and sperm density should be
known (Seigneurin and Blesbois, 1995; Alkan et al.,
2002). This is possible only with macroscopic and
microscopic assays developed for this purpose.

This study was conducted to investigate the
effects of different diluents on spermatozoa
motility and vitality during short-term storage of
duck spermatozoa in vitroand at + 5 ° C.

Material and Method

This work was done in spring to cover April
and May. 5 animal male Peking duck (Anas
platyrhynchos domesticus), 52 weeks old, housed
in the application set of Kirsehir Ahi Evran
University, Faculty of Agriculture, Animal Science
Department was used as animal material. Animal
welfare and ethical rules were taken into account
in determining the number of animals used in the
study. Ducks were not restricted with food and
water, were fed with bait as ad libitum (18% crude
protein and 2300 kcal ME/kg) and natural
photoperiod was applied. Ducks were prevented
from reaching feed and water 12 hours before the
semen was collected to prevent fecal
contamination only. All interventions to animals
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during the study were carried out in line with the
rules reported by Kirsehir Ahi Evran University
Animal Experiments Local Ethics Committee and
with the approval of the ethical committee
numbered AEUHADYEK 01/10 dated 27/01/2016.

Nativ Semen

Collection: Initially, the ducks were
accustomed to giving sperm for two weeks.
Abdominal massage method was used to collect
semen from ducks (Burrows and Quinn, 1937).
Semen collection process was carried out in the
early hours of the morning, with the aid of mouth
large glass tubes, that heated to + 37.5 °C and
sterilized. Necessary measures were taken against
cold shock and contaminations. This process was
continued during five weeks (5 ducks, twice a
week, 10 samples from a duck, 50 samples in
total).

Macroscopic Inspection: Collected semen
were kept at + 37.5 °C until reconstitution. Semen
collected before combining were observed
separately, care was taken to avoid contamination
with feces and blood. 0.01 mL precision injectors
(Ayset 70570) were used to determine the amount
of semen taken from ducks at once in mL. The
collected semen was then mixed (tukaszewicz et
al., 2011; Taskin et al., 2020).

Mix Semen

Spermatozoa Density (ml): It was
determined using the hemocytometric method and
expressed as x10° sp/ml. For this purpose, 0.01 ml
of sperm was diluted 1/500 with 5 ml of Hayem
solution and put into Thoma slide. Sperm counts
were performed in 5 large squares in each of the
two counting sites on the Thoma slide, and 10
large squares in total. From the values found, the
density was calculated with the help of the
hemocytometric count equation and expressed as
x10°sp/ml.

Number of Spermatozoa Counted
Large Square Area X Large Square Height X Reconstitution Rate

Density (pl) =

pH Value: The pH value of the mixed semen
was determined with the help of pH 0-14 Universal
indicator and expressed as a numerical value
(MColorpHast).

Motility (%): Performed at x400
magnification using a phase-contrast microscope
(Leica DM750) with a heating table and expressed
as %. For this, 5 ul semen was taken on the slide
which was heated at + 37.5 ° C and the coverslip
was closed at the same temperature. The prepared
preparation was placed on a heating plate (Type D,
Leica Mats) preheated to + 37F.5 ° C and examined
by two observers in at least 3 different microscope
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fields and expressed as %. In the examination of
the mixed semen, it was diluted 1: 1 with
physiological serum (PS) in order to better observe
motility. In the repeated measurements, no diluent
was added (Etches, 1996; Taskin et al., 2020).

Vitality (%): The basis of Eosin nigrosin
sperm staining is based on the fact that due to the
deterioration of the membrane structure of dead
spermatozoa, it takes the dye into the cytoplasm
and the sperm appear to be painted. 5 pl of semen
was mixed with 10 pl of 1% Eosin-Y in a tube. After
30 seconds, 15 pl of 10% Nigrosin was added and
mixed. 1 pl of the mixture was taken and spread on
the slide. It was left to dry at room temperature
(21 ° C). Then, 200 sperms were examined under a
microscope. Dead spermatozoa were observed in
red and purple, while living spermatozoa were
observed in white and colorless (Lemoine et al.,
2011) and expressed as% (Oguntunji et al., 2019;
Lemoine et al., 2011; Taskin et al., 2020).

Dilution

The diluents used
prepared as follows;

Glucose Diluent (G): Serum physiological 5%
(v/v) 0.37M D (+) - Glucose-monohydrate into

Lactated Ringer's Diluent (L): Lactated
Ringer's 100 ml: Sodium laclate: 0.3 g, Sodium
chloride: 0.6 g, Potassium Chloride: 0.04 g, Calcium
Chloride Dihydrate: 0.03 g, Ejection Water k.m:
100ml, Electrolyte density (MeQ/L): Sodium: 129.3
Potassium: 5.37 Chloride: 112 Calcium: 4 L, Total
Osmolar Concentration: 275.52 mOsm /L

Tris Diluent (T): Serum physiological 5%
(v/v) 30mM / L Tris (hydroxymethyl)-
aminomethane

Dextrose Diluent (D): 5% dextrose, 100 ml:
Dextrose (Anhydrus): 5 g, (as Dextrose
Monohydrate: 5.5g), Ejection Water k.m: 100ml,
Total Osmolar Concentration: 277,47 mOsm/L

Fructose Diluent (F): Serum physiological
5% (v/v) D (-) — Fructose

Serum Physiological Diluent (SP): 9%
Isotonic-Sodium Chloride, 100ml: Sodium Chloride:
0.9 g, Water for Ejection k.m: 100ml, Amount of
Electrolyte per liter Na*/154mEq / Cl'/154 meEq,
Total Osmolar Concentration: 308 mOsm/L.
Mix semen, whose spermatological properties
were determined, was placed in 0.25 ml of capped
and sterile graduated plastic tubes in 5 groups.
After the groups formed were numbered, they
were diluted 2/1 (2 parts semen, 1 part diluent)
using a diluent (G, L, T, F and D) for each group.
During this process, care was taken to ensure that
the diluents and the sperm were at the same
temperature (+ 37.5 °C), and the diluent was added
gradually over the sperm.

in the study were
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Storage

The reconstituted mixed semen was
equilibrated against cold shock at +37 ° C for 30
minutes and then at +34/32 ° C for 30 minutes and
then stored at +5 ° C (Sexton, 1978; Wishart, 1984;
Giesen and Sexton, 1983; Blesbois et al., 2006;
Taskin et al., 2020). Necessary measures were
taken to prevent sudden temperature changes
during storage. After the equilibration process,
samples were taken for vitality and motlity tests.
Then, the semen subjected to equilibration was
stored at +5 oC double boiler. Separately from
these stored samples, samples were taken for

Table 1. Daily semen amount

vitality and motility tests at the 5%, 24t 48t and
72% hours.
Statistical Analysis

The data determined in the study were
analyzed using SPSS 15.0 and Windows statistical
software program. DUNCAN test was used to
analyze one-way analysis of variance and groups.
Significance test was made according to P<0.05
and the results were evaluated accordingly.

Results

The daily amount of ejaculate taken from
the ducks was determined as average (ml) 0.34 +
0.05. (Table 1).

Duck Number Number Amount (ml)
(n) X + Sx
1 10 0.35+0.04
2 10 0.36+0.05
3 10 0.3310.04
4 10 0.35+0.04
5 10 0.33+0.06
Total 50 0.34+0.05

The average amount of mixed semen is
1.76 + 0.16 ml, pH value is 6.95 * 0.28, density is
1.65 * 0.24x109/ml, motility is 70.80% + 2.57 and
vitality is 76.60% + 2.93 detected to be (Table 2).

The motility values of mixed semen
diluted with G, L, T, F and D at the end of
equilibration are 63.85 + 4.91, 60.35 £ 5.70, 56.10

Table 2. Spermatological value table of mixed
semen

Spermological characteristics (X £ Sx)

Daily Amount (mL) 1.76+0.16
pH 6.9510.28

+5.34, 63.95 + 7.18 and 64.95 + 3.75 tivel Density (x10° /ml) 1.6520.24
+5.34,63.95 +7.18 an .95 t 3.75 respectively. e o "
At the end of the 72 hours, 41.05 + 1.79, 9.95 + \'\//.'ftl'.'t'ty fy/°) ;g'ig;;:;
6.50, 2.20 + 1.13, 28.00 + 4.15 and 24.05 + 5.85 itality (%) OUZZ
was determined to be (Table 3).
Table 3. Time-dependent motility (%) change table in G,L, T, F, D diluents (P<0.05)
Diluent (G) (L) (M (F) (D)

X+ Sx X+ Sx X+ Sx X+ Sx X+ Sx
Equilibration 63.85+4.91° 60.35%5.70° 56.10%5.34° 63.95+7.18° 64.95+3.75°
5 hours 62.80+3.48° 56.4014.76° 43.1545.38¢ 56.65+7.10° 57.6013.96°
24 hours 55.7043.682 44.00+9.90¢ 26.35+5.00¢ 52.83%5.07%° 50.00+3.98
48 hours 50.60+2.54° 28.30+8.99¢ 10.30+2.37¢ 42.8043.48° 41.3545.01°
72 hours 41.0541.79° 9.95+6.50° 2.20+1.13¢ 28.00+4.15° 24.05+5.85°
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Eosin nigrosin sperm staining technique was
use to determine the vitality (%) of mixed semen.
Dead spermatozoa were observed in red, purple,

and live spermatozoa were white, colorless

(Figure 1)..

Figure 1. Microscopic view of spermatozoa (A) dead, (B) live (Leica DM750, x400)

If the vitality (%) value of the mixed semen
is; at G, L, T, F and D, the end of equilibration is
72.05 + 4.10, 70.35 + 5.70, 63.60 + 6.57, 70.10 £
6.23, 71.40 + 5.27 respectively. At the end of the

72 hours 44.82 + 1.73, 19.60 + 9.08, 10.60 * 4.50,
35.90 + 4.83 and 33.90 + 2.68 was determined as
(Table 4).

Table 4. Time-dependent vitality (%) change table in G, L, T, F, D diluents (P<0.05)

Diluent (G) (L) (T) (F) (D)
X+ Sx X+ Sx X+ Sx X+ Sx X+ Sx

Equilibration 72.05+4.10° 70.35%5.70° 63.60+6.57¢ 70.1046.23° 71.40%5.27°

5 hours 67.60+4.382 63.3%5.67° 54.30%7.20° 66.55+6.782 64.00+6.01°

24 hours 61.25+3.122 52.50+10.06° 45.50£3.92¢ 62.60+4.46° 59.05+4.072

48 hours 53.75%2.17% 39.75+10.40¢ 21.40%3.51¢ 57.20%6.19° 50.95%5.07°

72 hours 44.82+1.73° 19.60+9.08¢ 10.60+4.50¢ 35.90+4.83° 33.90+2.68°
Discussion a reason for this, it is thought that the age of the

In our study, the average daily amount of
ejaculate taken from ducks at one time was
determined to be 0.34 + 0.505 ml. Similarly, Nahak
et al. (2015) determined this value as an average of
0.74 + 0.07 ml from 35-40 week old ducks. In
contrast, in a study by Zawadzka and et al. (2015),
they were determined to be 0.23 + 0.02 ml in 52-
week-old ducks. The value we obtained is similar to
the value obtained by J. Zawadzka et al. (2015). As
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animal material used in the study is close, and the
frequency of ejaculate intake and can also be
effective of season.

The average pH of the mixed semen was
measured as 6.95 + 0.28. This value that we found
is quite close to the pH value determined by J.
Zawadzka et al.,, (2015) as 6.90 * 0.44 in their
studies. In addition, pH value in our study is similar
to 7.51 + 0.21 (Wagner and Pingel, 1995) and 7.48
t+ 0.06 (Cyriac et al., 2013) determined in the
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literature. In addition, it has been reported that
semen pH is influenced by density and measuring
time (Bandyopadhyaya et al., 2007).

Surai and Wishart (1996) determined semen
density as 1.5-8.0 x109/ml, while Nahak et al.
(2015) determined 0.84-1.3x109/ml. The density
value of 1.65 + 0.24 x 109/ml we found in our
study is similar to the value of Surai and Wishart
(1996). It has been reported that the effect of
frequency of sperm intake on semen density is
similar to the effect on quantity (Zawadzka, et al.,
2015). In addition, it has been reported in a study
that vitamin E and selenium increase the density
and amount of duck semen (Safaa et al., 2019).

The motility and vitality values of the mixed
semen before reconstitution were determined
70.70 % £ 2.57 and 76.60 % t 2.93, respectively. In
similar studies, the motility was found 72.85 %,
61.1 % and 60.83 %, while the vitality value was
faund at 67.90 % (Kontecka, 1992; Kasai and
Izumo, 2001; Cyriac et al.,2013).

In this study, spermatazoa stored in five
different diluents for 72 hours at + 5 ° C were
evaluated in terms of motility values (Table 3). In
this process, the difference between T diluent and
other diluents was found significant at the end of
equilibration (P <0.05) and the highest motility
value was determined in diluent D with 64.95 % *
3.75. At the end of the 5th hour, the motility
results of L, F, D diluents were found similar, but
the differences between them and other diluents
were found to be important. The highest motility
value was determined at G and the lowest at T (P
<0.05). F and G and D diluents were similar at the
end of 24 hours. The highest motility value was
determined in G diluent with 55.70 % + 3.68 (P
<0.01). At the end of the 48th hour, similarities
were observed between the F and G diluents, and
the differences between the diluents were found
significant at the level of P <0.01. The highest
motility value was determined in the G diluent
with 50.60 %z* 2.54. At the end of the 72th hour,
similarities were observed between the F and G
diluents, and the differences between the diluents
were found significant at the level of P <0.01. The
highest motility value was determined in G diluent
with 41.05% * 1.79, and the lowest motility value
was found in T diluent with 2.20 %+ 1.13.

Also in this study, time-dependent
(Equilibration, 5th, 24th, 48th and 72th hour)
changes in vitality were detected (Table 3). L, F, D
similarity was observed between diluents in terms
of vitality at the end of equilibration, the difference
between other diluents was found to be significant
at P <0.05 level and the highest vitality value was
determined in G diluent with 72.05 + 4.10. At the
end of the 5th hour, the difference between the T
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diluent and other diluents was found to be
significant at the level of P <0.05 and the highest
vitality value was found in the G diluent with 67.60
+ 4.38. At the end of the 24th hour, similarities
were observed between the G, F and D diluents,
and the difference between the diluents was found
to be significant at the level of P <0.01. The lowest
vitality value was determined in the T diluent with
4550 + 3.92. At the end of the 48th hour, the
highest vitality value was determined in the F
diluent with 57.20 + 6.19 (P <0.01). At the end of
the 72th hour, while F and D formed a group, the
highest vitality value was determined in the G
diluent with 44.82 + 1.73, and the lowest motility
value was found in the T diluent with 10.60 + 4.50
(P <0.05).

It has been determined that the differences

in the motility and vitality value of spermatazoa
stored in five different diluents for 72 hours at +5
°C are due to the chemical structure and density of
the diluents. Lake and Ravie (1987) found similar
results to our results in their study.
As a result, in this study it was determined that the
glucose diluent (G) had a positive effect on the
motility and vitality values of duck spermatazoa
that were stored at + 5 ° C for 72 hours compared
to other diluents..
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