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ABSTRACT

Boar semen preservation is associated with the production of reactive oxygen species which leads to reduction
of sperm quality and decrease in fertilizing ability. The aim of this study was to replace conventional semen
extender with watermelon juice (WMJ) and to determine the most effective dilution rate that will maintain the
viability of the spermatozoa over a 48-hours extension period. Semen was collected from a boar at the piggery
unit of the teaching and research farm University of Ibadan, Ibadan using the glove hand method. The
experiment was divided into five treatments with Beltsville Thawing Solution being replaced by WMJ at the
following rate; 0, 12.5, 25, 37.5 and 50% and designated as T1, T2, T3, T4 and T5 respectively. Diluted semen
samples were stored at 17°C and were evaluated at 0, 24 and 48 hours for morphology. The experimental design
was a completely randomised Design; data obtained were analysed using descriptive statistics and ANOVA.

The results showed that 50 % of BTS can be replaced by watermelon juice. However the effect of watermelon
juice was only ascertained not more than 48 hours of storage. This evaluation shows that extender developed
with WMJ could be an extender of choice for a reliable short term preservation in swine artificial insemination
programme.
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INTRODUCTION

Successful swine fertility programs can be achieved using extended cooled semen when compared to
those using natural service. Although the former is a routine procedure, its use is limited because
sperm cells remain viable for about 3 to 5 days (Gadea et al., 2005). Many studies have been carried
out on carotenoids, considered an important group of natural antioxidants (Bast et al., 1998, Mgller et
al., 2000, Schabath et al., 2004 and Rao and Rao, 2007). For over a decade, lycopene, a carotenoid
present in tomatoes (Lycopersicon esculentum) and several ripe fruits and vegetables, such as
watermelon, pink grapefruit and carrots (Nguyen and Schwartz, 1999, Perkins-Veazie et al., 2003 and
Tadmor et al., 2005), has been considered in some studies related with human and animal health
(Bhuvaneswari and Nagini, 2005, Rao et al., 2006, Avci and Durak, 2007 and Bhom, 2007) and
reproductive physiology (Martino et al., 2006, Goyal et al., 2007, Mangiagalli et al., 2007, Turk et al.,
2007 and Mendiola et al., 2010). In roosters, in particular, Mangiagalli et al. (2010) found positive
effects of lycopene addition on fertility and qualitative characteristics of semen.

With Al expanding rapidly, the demands for semen increased. The simplest way to meet this demand
was to “stretch” each ejaculate further by using fewer spermatozoa per insemination, provided that
this could be accomplished without sacrificing fertility.

The main objective of semen preservation is to extend the usefulness of genetically superior males for
purposes of expanding the genetic base of breed, repopulating/recreating breeds or lines and
discovering new gene (Waberski et al., 1994; Purdy et al., 2008). It is important to evaluate the
effectiveness of natural antioxidants that are readily available, such as watermelon juice in reducing
the oxidative stress in post ejaculated boar semen, to evaluate the effectiveness of antioxidant in
watermelon juice on the boar semen quality and determine the proportions of watermelon juice that is
suitable for preserving boar semen quality.
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RESULTS

TABLE 1: Characteristics of semen collected from Boar.
Parameters Value

Volume (ml) 50

Progressive Motility (%) 95

Mass activity ++++
Morphology (%) 95

Characteristics of semen collected

Table 1 shows the results from the initial evaluation of boar semen before extension was done. The
result reveals that the sample was suitable for extension as the values fall within acceptable ranges for
high quality semen.

Table 2: Effect of water melon juice fortification on extended boar semen quality at O hour

(Mean +SD)
Parameters (%) T1 T2 T3 T4 T5
Morphology 94.33+0.57°  90.00+0.00°  85.00+#5.00°  91.67+5.77° 86.67+2.88°

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard deviation

Effect of water melon juice fortification of boar semen quality at 0 hours

Table 2 shows the mean of morphology and of extended boar semen supplemented with graded levels
of watermelon juice refrigerated at 17 °c.

There was a significant reduction (P<0.05) in morphology in treatment 3 (25 % WMJ) which gave the
least mean value.

Table 3: Effect of water melon juice fortification on extended boar semen quality at 24
hours (Mean * SD)

Parameter T1 T2 T3 T4 T5

Morphology 87.66+2.51*  87.66+0.57" 85.30+0.57 85.30+0.00™ 81.66+0.88"

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard deviation.

Semen quality of extended (17 °c) boar semen fortified with water melon juice, (24 hours)

Table 3 shows the mean values of morphology of extended boar semen supplemented with graded
level of watermelon juice refrigerated at 17°C. There was a significant difference (P<0.05) in mean
value at 24 hours. Significant reduction (P<0.05) in morphology was observed with the increase in
concentration of watermelon juice extract.

Table 4: Effect of water melon juice fortification on extended boar semen quality at 48

hour (Mean + SD)
Parameters T1 T2 T3 T4 T5
Morphology 83.66+1.15°  82.00+0.00® 80.00+0.57°  80.33+0.57°79.33+1.15"

abc = mean values in the same row with different superscripts are significantly different (P<0.05); SD
= Standard deviation
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Effect of water melon juice fortification on extended boar semen quality at 48 hours
Table 4 shows the mean values of morphology of extended boar semen supplemented with graded
level of watermelon juice refrigerated at 17°C. Significant differences in mean values was observed. It
was significantly lower (P<0.05) in T5 (50 % WMJ).

DISCUSSION

Morphology

For sperm morphology, it was observed that significant amount of spermatozoa were normal
according to Shipley et al. (1999) that the percentage spermatozoa should be at least 70 %. Also,
Cerolini et al. (2000) reported that inclusion of antioxidant into storage diluents prevented
deterioration of boar spermatozoa quality and provided protection to the cells up to 5 days of storage
through its prevention of oxidative reduction in the levels of major polyunsaturated fatty acid.

The highest mean value recorded for spermatozoa morphology in treatment 2 can be accrued to
inclusion of antioxidant as a supplement in the extender. This is in agreement with the report of
Cerolini et al. (2000) that the inclusion of antioxidant into storage diluents prevented deterioration of
boar semen quality and provided protection to cells up to 5 days of storage through its prevention of
oxidative reduction in levels of major polyunsaturated fatty acid.

CONCLUSION

This study was carried out to investigate the effect of watermelon juice fortification of extended boar
semen. Semen was collected from a mature landrace boar and extended with BTS (Beltsville thawing
solution). The control treatment contained only BTS with a semen- extender ratio of 1 to 4, while the
other treatments contain BTS with different concentrations of watermelon juice. The semen was
stored using liquid storage (17°C). After collection and assessment for odour, colour, volume,
morphology and satisfactory results were obtained, the semen was added to the extender and placed in
a regulated refrigerator. Semen evaluation was carried out at every 24 hours for three days. Semen
characteristics evaluated include morphology. Mean value for morphology was reduced but falls
within the normal range that can support fertilisation. The results obtained in the study suggest that 50
% of BTS can be replaced by watermelon juice; however the effect of WMJ anti-oxidative properties
is inconclusive up to 48 hours of storage. Watermelon juice extract has proven to have potentials to
supply exogenous antioxidant thus inhibiting oxidative stress condition in boar semen. Even at a high
level of inclusion in extended semen, it was able to give a percentage motility that was capable of
fertilising the oocyte. From this study, extended semen (17°C) at 12.5% inclusion level of watermelon
juice extract gave the best percentage in morphology throughout the experimental period because all
mean values are within acceptable range of normal values indicative of good semen quality.
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