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Abstract

The present research work was carried out to study the neat semen parameters of freshly ejaculates from
the Surti bucks. Four apparently healthy mature Surti bucks above 1 year of age were selected. Fresh
semen was collected twice a week for 8 weeks from each buck (16 ejaculates/buck). Neat semen was
analyzed for colour, volume, density, mass activity, sperm concentration and total sperm count per
ejaculate. Fresh semen was pale yellow in colour. The overall mean values of semen volume, density,
mass activity, sperm concentration and total sperm count analyzed were 0.43 + 0.01 ml, 3.52 + 0.07, 3.66
+ 0.06, 3796.88 + 34.88 million/ml, 1624.61 + 47.46 million, respectively. Only total sperm count was
varied significantly (p<0.05) among bucks. Ejaculate volume was significantly (p<0.01) positively
correlated with total sperm count (r=0.942) and non-significantly negatively correlated with density (r=-
0.232), mass activity (r=-0.228) and sperm concentration (r=-0.245). Results showed all the neat semen
parameters of Surti buck were observed within its normal physiological range.

Keywords: Correlations, Semen parameters, Surti bucks

1. Introduction

According to archaeologists, the "Fertile Crescent" in the Eastern Mediterranean is where the
goat originally domesticated. Since they were brought into domestication, goats have served a
variety of purposes in food production, labour, folklore and even religion. The dairy industry
in India contributes to reducing unemployment and poverty. About 27.8% of the total livestock
population is contributed by goats as per 20" Livestock Census. The Goat population in the
country in 2019 (20" livestock census) is 148.89 million showing an increase of 10.1% over
the previous census. As per 20™ livestock census, the nation produces the most goat milk in the
world, accounting for 26.31% of global production. The entire goat milk production is 5377.59
thousand tonnes, accounting for approximately 3% of overall milk production.

Maximum numbers of goat breeds are found in dry climatic areas and Gujarat being one
among the areas harbours diversity of more than 18 domestic animal breeds. The Gujarat state
is home to many different goat breeds, including Kutchi, Surti, Mehsani, Jhalawadi,
Gohilwadi, Marwari etc. The Surti breed, also known as Khandeshi, is most prevalent around
Surat and Nasik. To increase the milk production and satisfy the increasing demand of milk
and meat, genetic gain in production is required which is contributed by reproduction. So
efficient use of good quality semen is key point to improve reproduction in field condition via
Natural service or implementation of Artificial insemination. Artificial Insemination is one the
important assisted reproductive technologies, which causes widespread propagation of semen,
limiting the spread of venereal transmitted diseases (Thangamani et al., 2018) M and an
important tool to conserve the valuable germplasm to improve the genetic quality of farm
animals. Hence, the present study was carried out to study the neat seminal attributes of Surti
buck.

2. Materials and Methods

The study was conducted on four apparently healthy mature Surti bucks above one year of age
maintained under the All India Coordinated Research Project (AICRP) on Surti Goat at
Livestock Research Station, Kamdhenu University Navsari.
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The selected bucks were housed in a common covered pen
and under naturally existing photoperiod and air temperature
of the South Gujarat. The animals were allowed to graze
between 2:30 PM to 4:30 PM and fed with good quality
fodder ad libitum along with 500 gm of concentrate per
animal per day. They were dewormed four times in a year
using different types of dewormer and regularly vaccinated
against common diseases viz. Peste des Petits Ruminants
(PPR) and Foot and Mouth Disease (FMD). The selected
bucks were housed in a common covered pen and separated
from females. The bucks were trained to donate the semen in
artificial vagina by using female (doe) as dummy. After
completion of the training period of about one month, semen
was collected regularly by using artificial vagina twice a week
from each buck for up to 8 weeks and total 64 semen
ejaculates (16 ejaculates from each buck) were collected.

Semen was collected from all the selected bucks at early
morning between 6.30 AM to 7.30 AM with the help of
Eight-inch  Artificial Vagina (AV) maintaining inner
temperature of 40 °C to 42 °C and sufficient pressure. A small
pinch of K-Y jelly (Johnson and Johnson, France) was applied
at the opening end of the artificial vagina as lubricant at the
time of semen collection. In order to maintain quality of
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semen, all the parts of Artificial vagina are properly sterilized
and for each buck separate Artificial vagina was used and
during collection buck apron was applied to prevent further
contamination. Immediately after collection, the semen
samples were evaluated for various parameters viz. semen
volume, colour, density, mass activity, sperm concentration,
and total sperm count following standard methods in practice.
For statistical analysis, Descriptive analysis was carried out
and mean = SE was calculated for all the neat semen
parameters. The test of significance for above parameters was
made by analysis of variance (ANOVA) and the mean
difference between the bucks were tested by using Duncan’s
new Multiple Range test (DNMRT) at 5 and 1 percent level of
significance. Finally, correlation coefficient among all the
above neat semen parameters were carried out at 5 and 1
percent level of significance.

3. Results and Discussions

3.1 Neat Semen parameters

The neat semen parameters viz. semen colour, semen volume,
semen density, mass activity, sperm concentration and total
sperm count are presented in table 1.

Table 1: Buck-wise neat semen parameters (Mean+SE) of Surti bucks.

Sr.no| Buck No. [N| Volume (ml) | Density | Mass activity Sperm Concentration (x108/ml) Total Sperm count (x106)
1 37/21 |16] 0.39+0.02 | 3.44+0.18 3.63+0.13 3753.13+87.97 1456.25+71.55"
2 39/21 |16] 0.40+0.02 | 3.56+0.13 3.75+0.11 3821.88+54.58 1529.69+96.47%
3 02/22 |16] 0.46+0.02 | 3.50+0.16 3.63£0.15 3787.50+70.19 1747.50+93.272
4 07/22  |16] 0.46+0.03 | 3.56+0.13 3.63+0.13 3825.00+67.55 1765.00+99.532
Overall 64| 0.43+0.01 | 3.52+0.07 3.66+0.06 3796.88+34.88 1624.61+47.46
F value 2.37 0.16 0.23 0.23 2.91*
P value 0.08 0.92 0.88 0.88 0.04

b Means values with different superscript within column differs significantly at p<0.05

In the present study, the semen colour was pale yellow in all
ejaculates of Surti buck, which is comparable with the earlier
study of Ahmad and Noakes (1996) [ in British Saanen,
British Alpine and British Toggenberg breeds of Goat;
Oyeyemi et al. (2000) Bl in West African Dwarf bucks; Hafez
and Hafez (2000) ™ in buck; Sharma et al. (2018) B! in Gaddi
buck; Kumbhar et al. (2019) [ in Osmanabadi buck; Sharma
and Sood (2019) [l in Chegu buck; Patil et al. (2019) € in
Berari buck; Kumar et al. (2022) [l and Karthik (2022) 1% in
Surti buck, who recorded an ejaculate colour of buck semen
varies from yellowish to creamy white, white creamy, pale
yellow to cream, creamy white to yellowish, yellowish white,
creamy white to yellowish, creamy and pale yellow colour,
respectively. In fact, colour varies between bucks and
between ejaculates from the same buck.

The mean semen ejaculate volume (ml) was highest in buck
no. 02/22 (0.46 + 0.02) and lowest in buck no. 37/21 (0.39 £
0.02). The mean semen ejaculate volume was non-
significantly differs between the bucks with an overall mean
ejaculate volume of Surti buck semen was 0.43 + 0.01 ml
from the different bucks. Which was agreement the mean
semen ejaculate volume (ml) as 0.42 + 0.12 reported by
Swarna et al. (2022) ™ in Indigenous buck; 0.47+0.02
reported by Kumar et al. (2022) ¥ and 0.45 + 0.03 reported
by Karthik (2022) % in Surti buck.

The mean semen ejaculate volume (ml) of Surti buck in the
present study was little bit lower than that observed as 0.51 +
0.01 ml by Kalyani et al. (2015) 1 in Black Bengal buck;
0.81 = 0.02 by Kumbhar et al. (2019) ! in Osmanabadi
bucks; 0.80 + 0.07 by Sharma and Sood (2019) [l in Chegu

goat and 0.66 + 0.04 and 0.77 + 0.04 by Sharma and Sood
(2021) ™31 in Gaddi and Chegu goats, respectively. Whereas,
some other studies reported higher ejaculate volume (ml) than
that recorded in the present study. The mean ejaculate volume
(ml) in these studies observed as 1.31 + 0.09 by Al-Ghalban
et al. (2004) 41 in Damascus bucks; 1.21 + 0.09 by Kridli et
al. (2005) %1 in Mountain black goat buck; 0.91 + 0.03 by
Barkawi et al. (2006) 61 in Zaraibi bucks; 1.47 + 0.07 by
Kridli et al. (2007) 1in Black Bedouin buck; 0.58 + 0.03 by
Apu et al. (2008) 18 in Black Bengal bucks; 1.2 + 0.06 by
Talebi et al. (2009) [ in Markhoz bucks; 1.60 + 0.04 by
Zamiri et al. (2010) % in Moghrani rams; 1.04 + 0.11 by
Sultana et al. (2013) 2% in Bengal bucks; 1.18 + 0.06 by Patil
et al. (2019) [ in Berari bucks; 1.00 + 0.10 and 0.97 + 0.09
by Gore et al. (2020) 2@ in Toggenburg and Saanen bucks,
respectively; 1.08 = 0.05 and 1.18 + 0.04 by Goswami et al.
(2020) 231 in Beetal and Sirohi bucks, respectively.

Seminal attributes are affected by many factors, including the
breed, body weight, age, management, climatic conditions,
nutrition, method of semen collection, degree of sexual
stimulation (Zamiri and Heidari, 2006) 4. Therefore, this
could be the reason for variations in the ejaculate volume
reported by various researchers.

The mean semen density was highest in buck no. 39/21 (3.56
+ 0.13) and lowest in buck no. 37/21 (3.44 + 0.18) with an
overall mean semen density of Surti buck semen was 3.52 +
0.07 in the ejaculates of different bucks. The mean semen
density was non-significantly differs between the bucks.
Which was corroborated the mean semen density as 3.31 +
0.08 reported by Kumar et al. (2022) 1 and 3.25 + 0.11 to
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3.56 + 0.13 by Karthik (2022) M in Surti buck, whereas,
higher mean semen density was observed by Farshad et al.
(2012) 231 in Markhoz bucks during breeding season as 3.91 +
0.03; Atara et al. (2018) 81 in Surti buck as 3.91 + 0.03 and
Patel et al. (2020) 27 in Surti buck during rainy season as
3.99 + 0.01. Contrary to present findings Kridli et al. (2005)
(251 in Mountain black goat buck, Kumbhar et al. (2019) [in
Osmanabadi bucks; Gore et al. (2020) 2 in Saanen and
Toggenburg bucks reported lower mean semen density in
their experiments.

The mean mass activity was highest in buck no. 39/21 (3.75 =
0.11) and lowest in buck no. 37/21 (3.63 £ 0.13) with an
overall mean mass activity of Surti buck semen was (3.66 +
0.06)in the ejaculates of different bucks. The mean mass
activity was non-significantly differs between the bucks.
Which was corroborated the mean mass activity as 3.58 +
0.14 reported by Kharche et al. (2013) 28 in Jamunapari
bucks; 3.69 + 2.87 by Gore et al. (2020) 22 in Saanen bucks;
3.60 £ 0.52 to 2.40 + 0.52 by Swarna et al. (2022) &% in
Indigenous buck and 3.50 + 0.13 to 3.38 = 0.13 by Karthik
(2022) M in Surti buck. whereas, higher mean mass activity
was observed by Kridli et al. (2005) [*81 in mountain black
buck (71.6 + 8.00%); Atara et al. (2018) [ in Surti buck
(4.73 £ 0.04); Patil et al. (2019) ! in Berari bucks (4.42 +
0.15) to (3.58 + 0.15); Patel et al. (2020) 71 in Surti buck
during rainy season (4.84 + 0.04) and Gore et al. (2020) 4 in
Toggenburg bucks (4.02 + 0.16). Contrary to present findings
Kumbhar et al. (2019) [ in Osmanabadi bucks and Kumar et
al. (2022) ©! in Surti buck reported lower mass activity in
their experiments.

The mass activity is individually measure, it may differ with
operator’s skill and scale pattern. The variation in the mean
mass activity of semen in present and other research may be
due to the used of different scale pattern which varies from 0
to 4 and 0 to 5.

The mean Sperm concentration (x10%/ml) was highest in buck
no. 07/22 (3825.00 * 67.55) and lowest in buck no.
37/21(3753.13 + 87.97) with an overall mean Sperm
concentration of Surti buck semen was 3796.88+34.88 in the
ejaculates of different bucks. The sperm concentration was
non-significantly differs between the bucks. Which was
corroborated the mean Sperm concentration as 3417.36 *
59.48 with a range of 3000 to 3700 million per ml reported by
Patil et al. (2019) [ in Berari bucks and 3932.81 + 43.25
reported by Kumar et al. (2022) ®l'in Surti buck. Contrary to
present findings Kridli et al. (2005) 1 in Mountain black
goat; Sultana et al. (2013) 21 in Bengal bucks; Kharche et al.
(2013) 81 in Jamunapari goats; Atara et al. (2018) %1 in Surti
buck; Kumbhar et al. (2019) ®1in Osmanabadi bucks; Patel et
al. (2020) ) in Surti bucks; Goswami et al. (2020) ! in
Sirohi and Beetal bucks; Gore et al. (2020) ?2 in Saanen and
Toggenburg bucks; Swarna et al. (2022) 2% in Indigenous
buck and Karthik (2022) % in Surti buck reported lower
mean Sperm concentration in their experiments.

The mean total sperm count (x108) was highest in buck no.
07/22 (1765.00 = 99.53) and lowest in buck no. 37/21
(1456.25 + 71.55) with an overall mean total sperm count of
Surti buck semen was 1624.61 + 47.46 in the ejaculates of
different bucks. Total sperm count (x108/ml) was significantly
(p<0.05) higher in buck no. 07/22 and 2/22 as compared to
buck no. 37/21. Moreover, total sperm count (x108/ml) in
buck no. 39/21 was non-significantly higher as compared to
buck no. 37/21 while non-significantly lower as compared to
buck no. 7/22 and buck no. 2/22. Which was corroborated the
mean total sperm count (x10%ml) as 2001.67 + 142.56 to
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1834.17 + 147.35 reported by Patel et al. (2020) [?7); 1839.69
+ 72.75 by Kumar et al. (2022) [°; 1708.44 + 82.02 to
1386.88 + 64.37 by Karthik (2022) [ and 1546.93 + 62.96
by Atara et al. (2018) 8 in young Surti buck. Contrary to
present findings Farshad et al. (2012) ! in Markhoz bucks;
Atara et al. (2018) 81 in adult Surti buck; Goswami et al.
(2020) =1 in Sirohi and Beetal bucks and Souri and
Mirmahmoudi (2014) % in Merghoz buck reported low mean
total sperm count in their experiments.

3.2 Correlation coefficients among various semen
parameters of Surti buck neat semen

The correlation coefficients (r) observed between various neat
Surti buck semen parameters under study are presented in
Table 2. In the present study, correlation coefficients (r)
between various parameters of Surti buck fresh semen
revealed that the semen volume showed significant (p<0.01)
positive correlation with total sperm count (r=0.942) and non-
significant negative correlation with semen density (r=-
0.232), mass activity (r=-0.228) and sperm concentration (r=-
0.245). Similarly, Sharma and Sood (2021) [*% also reported
semen volume of Gaddi buck was negatively correlated with
sperm concentration (-0.161) and mass motility (-0.075). The
semen density showed significant (p<0.01) positive
correlation with sperm concentration (r=0.814) and non-
significant positive correlation with semen mass activity
(r=0.176) and total sperm count (r=0.040). The semen mass
activity showed non-significant positive correlation with
sperm concentration (r=0.226) and negative correlation with
total sperm count (r=-0.163). Similar results were also
observed by Karthik (2022) 11,

Table 2: Correlation coefficients (r) among various seminal
attributes of Surti buck neat semen

. . Ejaculate .. | Mass Sperm
Seminal attributes \J/olume Density activity concsntration
Volume 1 -- -- --
Density -0.232 1 -- --

Mass activity -0.228 | 0.176 1 --

Sperm concentration | -0.245 |0.814™| 0.226 1
Total sperm count | 0.942™ | 0.040 | -0.163 -0.086
**Correlation is significant at the 0.01 level

The sperm concentration showed non-significant negative
correlation with total sperm count (r=-0.086). Similarly,
Karthik (2022) [9 also found sperm concentration was
negatively correlated with total sperm count (r=-0.818) and
ejaculated volume (r=-0.901) whereas positively correlated
with density (r=0.915) and mass activity (r=0.208). In
accordance with the present study Kumar et al. (2022) [
reported that the ejaculate volume was negatively correlated
with sperm concentration and positively correlated with total
sperm count. Furthermore, Contrary to the present findings
Kumar et al. (2022) ! reported mass activity was negatively
correlated with sperm concentration (r=-0.197) whereas
positively correlated with total sperm output (r=0.083) and
semen density (r=0.152).

4. Conclusion

All neat semen parameters viz. colour, volume, density, mass
motility, sperm concentration and total sperm count were
observed within the normal physiological range of Surti buck
semen. The study established normal values for the quality
parameters of neat semen of Surti bucks. Additionally, the
study found that bucks over one year old can be used for
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semen collection twice a week. The semen harvested has good
quality, as indicated by its physical semen parameters.
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