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SUMMARY

Ten Zaraibi male goats aged 19 - 20 months were used in the present
study. They were kept at the experimental farm of Anim: Reprod. Res.
Instit. Al-Ahram. Giza Province. They were fed for 11 weeks on a basal
diet containing about 23.36 mg/kg zinc on dry matter basis. Semen
collection was carricd out weekly along the last 7 wecks, where the first
4 weeks was considered as an adaptation period. After the end of the 11
weeks. the same animals were fed on the same dict supplemented with
0.19% of zinc sulphate added to the concentrate mixture. The results
revealed a significant (P< 0.053 improvement in semen volume (1.10ml},
sperm  concentration(5.43x10°/ml), percentage of individual sperm
motility (85.74%) and percentage of live spermatozoa (88.6 %) in
treated than that for pre-treated samples (0.90 ml, 4.62 x10°mal, 80.1%
and 83.28%, respectively). On the contrary, pH (6.42), percentages of
abnormal spermatozoa (5.87%) and those with acrosomal defects (4.0%)
were decreased significantly (P < 0.05) by adding zine to the ration of
tested bucks than those determined in pre-zine addition samples (6.47,
7.68% and 4.74%, respectively). Buck individualities were found
prominent for some parameters; spertn concentration and percentages of
abnortnal ‘spermatozoa. (P 0.05). It can be concluded that dietary zinc
supplementation is cffective in improving semen quality of Zaraibi
goats.

Key words: Zine supplementation. reproductive peyformance,
zaraihi male goats

INTRODUCTION

The wide distribution of goats in the tropics and sub-tropics
reflects their ability to adapt 1o a variety of environments. The inherent
characteristics of goats such as resistance to dehydration, preference for
browse and wide-ranging feeding habits, enable them to thrive in regions
with very little rainfall (Chehadah et af. 2001).

In less developed countrics, it is easier to increase the population
and productivity of goats, which can overcome the increase demand for
additional animal protein feed. Livestock-production efficiency is
largely dependent on reproductive performance. Several factors are
known to affect the reproductive potential of farm animals, one of which
is the nutritional facter (Mahmoud, 2001). Under-nutrition and
deficicncy of specific nutrients could interfere with the synthesis of
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hormones involved in reproduction. In other case nutrition might affect
rate at which a hormone destroyed by metabolism or even the sensitivity
to hormone of its target organ (Mc Donald et al, 1990). Semen
characteristics were assessed for the prediction of male fertility.

Zine is an essential nutrient for animals functioning entirely on
enzymatic systems and being involved in protein synthesis. carbohydrate
metabolism and many other biochemical reactions (Vallee, 1959). Next
to calcium and magnesium, zinc is the most concentrated intracellular
divalent cation (Keen and Graham, 1989}, A ficld study indicated that,
the usual Egyptian rations are lacking in zinc (Attia ez o/, 1987). Because
of the scarcity of data available litcrature on the influence of zine on
reproductive potentials in native breeds (Zaraibi) of male goats,
therefore, the present study aimed at determining the effect of dietary
zinc supplementation on some reproductive performance of goats.

MATERIAL-and METHODS

Ten Zaraibi male goats aged 19 - 20 months were used in the
present study. They were kept at the experimental farm of Animal
Reproduction Rescarch Institute, Al-Ahram, Giza Province.

At the beginning of the experiment, and for a period of 11 weeks,
the animals were fed (according to NRC, 1980) on a basal dict,
containing 23.36 mg/kg Zinc on dry matter basis. Semen collection was
carried out weekly along the last 7 weeks, where the first 4 weeks prior
to semen collection was considered as an adaptation period. After the
end of the 11 weeks, the same animals were fed on the same diet
supplemented with 0.019% of zinc as zinc sulphate added to the
concentrate mixture (Zn SO4; 36%) of zinc group in order fo increase
the zinc level to about 100 mg'kg diet DM for 15 weeks. The physical
and the chemical composition of the hasal diet are shown in table(1).

Semen was collected weekly along the last 8 weeks. It was
evaluated using the standard laboratory techniques for its volume, pH,
concentration and individual motility. Percentages of live spermatozoa
and abnormal spermatozoa were counted using negrosin-eosin stained
smears according to Blom, (1972). The pereentages of spermatozoa with
acrosomal defects were recorded in smears stained by fast green stain
according to Wells and Awa (1970).

Statistical analysis:

Statistical analysis was performed according to Snedecor and

Cochran (1967).
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Table 1: The physical and chemical composition of the experimental

diet.
I‘ Ttem T Percentage (ss‘fed basis) l
[ Ingredient: T
' Yellow corn, ground 22.93
! Soya bean meal 11.97
Wheat bran 20
’ Berseem hay 13.73
l Wheat straw 30.00
Lime stone 0.807
Common salt 0.500

Chemical composition:

Dry matter, % 88.6
Crude protein, % ' 12.4 |
Zn, ppm 2598 _J
_:\'utrierﬁ value: o
Metabolizable energy 2.13
RESULTS

Data gathering in tables (2 and 3) showed the effect of dietary
inc on semen characteristics in Zaraibi goats. Zinc supplementation was
found to be highly effective on all examined semen parameters. Semen
volume (ml), sperm concentralion (x]09 / ml), individual motility (%)
and live spermatozoa (%) werc significantly (P=0.05) improved by
adding zinc to the animals ration (1.10 = 0.03 ml, 3.43 = 0.47 x 107,
85.75 + 0.55 % and 88.6 = 0.45%, respectively) than that for samples
before zine addition (0.90 = 0.03 ml, 4.62 = 0.64 x 10°, 80.1 = 0.64 %
and 83.28 = 0.54%, respectively), On the other hand, semen pH,
percentages of abnormal spermatozoa and those with acrosomal defects
were decreased significantly (P=0.03) by adding zine to the ration of
tested bucks (6.42 1 0.01, 3.87 % 0.21% and 4.0 + 0.13%, respectively)
than those determined in samples hefore zine addition (6.47 £ 0.01, 7.68
L 0.26 % and 4.74 = 0.14%, respectively). Buck individualities were
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recorded as prominent (P<0.05) for some parameters: sperm
concentration and percentages of abnormal spermatozoa (P+= 0.05).

DISCUSSION

The male reproductive function depends upon cxtraneous agenis
among which nutrition ranks first in importance. Early investigators of
nutritional aspects of male fertility, particularly those concerned with
problems in farm animals, relied chicfly upon examination of ejaculated
spermatozoa because semen may vary quantitatively and qualitatively
with diet and nutritional status of the animal (Mann and Lutwak-Mann,
1981),

Zine has been recognized for several decades as indispensable for
normal fertility, particularly in the male animal (Chaney, 1992). Tn the
last few years, the research is focused on the clucidation of the the
multiple functions of this nutrient and more particularly of the beneficial
elfects for bealth and reproduction at doses which are much higher than
nutritional requirements.

The reported increase in reproductive polentials in response to
adding zinc to animal ration has been reported in bulls by Pitts ef af.
(1966) and in buffalo by Khalifa (1997). The present work has also
indicated a strong association between zine feeding and most evaluating
SCmen parameters.

In regard to scmen volume and concentration, the findings of the
present work indicated that, dietary supplementation of Zaraibi male
goals with zine resulted in a highly significanl increase in ejaculate
volume and concentration of spermatozoa. In agreement with our data,
Hidiroglou (1979) cxplain the increase in cjaculate volume might be due
to the normal functions of the accessory sex glands are dependant on
zine. Saleh er al. (1992) found that goat sperm density and fotal aumber
of sperm per cjaculate were significantly improved after dietary
supplementation with zinc. However. contradictory findings were given
by Pitts er el (1966) who did not find any significant effect of zine
deficiency or supplementation on the concentration of bull spermatozoa
or on total number ol sperm produced.

In the current study, dietary supplementation of Zaraibi male
goats with zine caused a highly significant decrease in pH of the semen.
The possible cause of the significant decrease in pH is the stimulatory
effect of zinc on biosynthesis of ascorbic acid and citric acid
(McDowell, 1989 and Nagorna-Stasiak ef af, 1993),
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Concerning sperm motility, the present work demonstrated
highly significant increase in individual motility, Our data may support
the findings of Brandis and Granach (1990), who observed that addition
of vitamins C, D3 and E, zinc, copper, cobalt, iodine, manganese and
carotene to the daily rations of Russian Black Pied bulls resulted in an
increase in the post-thawing sperm motility. Khalifa (1997) has also
found an increase in individual buffalo sperm motility after dietary
supplementation with zine and vitamin E. Regarding the functional
significance of zinc in relation to sperm motility, Baccotti et al (1973),
claimed that, zinc was important for the mechanical properties of the
accessory fibers of the sperm tail and for sperm motility. Moreover, zine
was found to regulate the metabolism of cvelic  guanosine
monophosphate (Santos-Sacchi ef al, 1980).

With respect to percent of live sperm, the current investigation
indicated that, dictary supplementation of Zaraibi male goats with zinc
resulted in a highly significant increase in live sperm percent. In
agreement with our records, Danck and Wisniewski (1992) on stallion,
Abd El-Moneim and Tharwat (1996) on rabbit bucks and Khalifa (1997)
on buffalo bulls, recorded a high percentage of live sperm in the semen
of zinc-supplemented animals. il

After dietary supplementation of Zaraibi goats with zinc, the
present data revealed a highly significant reduction in percent of both
abnormal spermatozoa and abnormal acrosome. Similar effect was
observed by Brandis and Granach (1990), who reported that, daily
addition of vitamins C, D3, and E, zinc, copper, jodine, manganese and
carotene to the rations of Russian Black Pied bulls resulted in an
increase in the percentage of spermatozoa with intact acrosomes. In
regard to biological effects of zinc on morphology, Mamn and Lutwak-
Mann (1975), reported that, the toxicity of molecular oxygen to
spermatozoa was linked to the formation of highly reactive free radical,
namely the superoxoide anion radical as well as formation of hydrogen
peroxides which was found to induce oxidation of the polyunsaturated
fatty acids content of sperm phospholipids leading to formation of the
highly toxic lipid peroxides which could cause an irreversible damage to
spermatozoa. Concomitantly, zinc may cxert a protective effect on sperm
membranes by scavenging free radicals (superoxid anions) and
subsequently reduce the formation of lipid peroxide.

From this study, it can be concluded that supplementation of goat
diets by 0.19% zinc over that recommended by NRC is highly effective
for enhancing semen quality.
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