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Abstract: The effect of photoperiods with or without melatonin on spermiogramic parameters was investigated
in West African Dwarf (WAD) bucks. The bucks were exposed to 13 h of light (HL), 13 HL plus 3mg melatonin,
18 HL plus 3mg melatonin or 18 HL alone. Melatonin was administered for ten consecutive days while artificial
light was provided for forty consecutive days.The results showed that bucks exposed to combination of
photoperiods and melatonin administration had increase scrotal circumference, progressive sperm motility,
sperm concentration, serum testosterone. Although exposure of bucks to 18 HL improved some spermiogramic
characteristics, the improvement of was enhanced when the photoperiods were combined with 3mg
melatonin.The findings of this study indicate that photoperiods when combined with exogenous melatonin
improve sperm characteristics in WAD bucks.
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INTRODUCTION melatonin in the blood. Continuous melatonin

Reproductive responses to photoperiod are rumen bolus  (Poulton et al., 1987), subcutaneous
determined largely by the extent of photoresponsiveness, (English et al., 1986) or intravaginal implants (Novak and
nature of the photoperiodic signal, nutritional and social Rodway, 1987) can stimulate an early onset of breeding
environment (Wildeus, 1995; Walkden-Brown and Restall, activity by pharmacologically mimicking the onset of
1996). A genetic basis for photoresponsiveness has been short photoperiodic conditions (Poulton et al., 1987).
demonstrated in other species of farm animals (Walkden-  The production of sperm by induction has been
Brown and Restall, 1996) and there is considerable done using different methods which include the
evidence that the same applies in goats. The nature of the administration of Clomid® (Herbert et al., 2002),
photoperiodic signal is however important in determining testosterone implants (Adamopoulous et al., 1990) but
the reproductive response (Shelton, 1980; Walkden- these methods involve some problems of animal health,
Brown and Restall, 1996). Photoperiodic signals are embryo mortality, fertility, immunology and environmental
translated into effects on the reproduction system by contamination. Because the testosterone level and
alterations in the pattern of secretion of melatonin from therefore the sexual activity are affected by photoperiod
the pineal gland (Shelton, 1980; Wildeus, 1995; Walkden- (Borghese et al., 1996), the bucks need to be treated by
Brown and Restall, 1996). This results in alterations in the other methods that could be less expensive and easy to
pulsate release of GnRH from the hypothalamus (Mori, apply. This experiment was carried out to assess the effect
1992). In sheep and all mammals, the circulating levels of of melatonin and photoperiod on spermiogramic
melatonin are low during the day and high at night characteristics in WAD bucks.
(Kennaway, 1988) and the profile of melatonin secretion
is an endocrine signal, which relays photoperiodic MATERIALS AND METHODS
information to the reproductive axis (Karsch et al., 1985).
As short days are characterized by a longer duration of Animal and management: Twenty West African Dwarf
melatonin secretion than long days different attempts bucks aged 1-1 ½ years with weight ranging from 6 to 9 kg
have been made to mimic the duration of the presence of were used in this experiment, which was conducted at the

administration via feeding (Luthman and Slyter, 1986),
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University of Ilorin Teaching and Research Farm. The with the COSTAT program and Duncan multiple range
animals were kept in metabolic cages and fed with test was used to rank means of treatment (Duncan, 1955).
concentrate  (300gm  per animal) consisting of Maize
(30%), Groundnut cake (10%), Wheat Offals (32%), Palm RESULTS
Kernel Cake (25%), Bone Meal (2%), Salt (0.5%) and
Vitamin/mineral  Premix  (0.5%)  and  Glicirida sepieum. A summary of the results of this experiment is
All animals had access to clean fresh water ad libitum. presented in Table 1. Changes in the scrotal circumference

Trial: The animals were randomly divided into 4 treatment statistically significant (p>0.05), although the scrotal
groups. Treatment 1 consisted of 5 bucks which were circumference increased in the period of study (Fig. 1).
exposed to 18 h of light, treatment 2 consisted of 5 bucks The sperm volume was low and different (p<0.05) from the
with exposure to 18 h of light plus 3mg melatonin, other treatments in those bucks which were exposed to 18
treatment 3 consisted of 5 bucks given 3 mg dose of HL. The results showed that the bucks exposed to 18 HL
melatonin and restricted to normal day light of 13 h and and 18 HL+3 mg melatonin had higher mass activity and
treatment 4 consisted of 5 bucks restricted to normal differed (p<0.05) from other treatment groups. There were
daylight of 13 h as control. Artificial light was provided to variations in progressive sperm motility in bucks exposed
supplement the normal daylight between 6 pm and 12 a.m. to the different treatments. The results showed that bucks
Melatonin was administered for 10 consecutive days exposed to 18 HL+3 mg melatonin had the highest
orally while artificial light was provided for 40 days. progressive sperm motility (p<0.05). The control had the

Data collection: The scrotal circumference was measured differences in sperm concentration (p<0.001) among the
on weekly basis at the widest point of the pair of testes treatment groups. Bucks exposed to 18 HL+3 mg
using the thread and the thread was measured on a meter melatonin had the highest sperm concentration. The
rule (Notter et al., 1981). Semen was obtained weekly with Sperm concentration was lowest in the control group.
Electroejaculator starting from day 1 after the termination Sperm concentration increased (p<0.05) as evidenced in
of melatonin treatment. the weekly data (Fig. 9.5). The results showed that bucks

Blood sampling: Blood samples were collected on weekly in the pH values of the semen. There were significant
basis via the jugular vein using a 5 ml needle and syringe differences (p<0.05) in the sperm number per ejaculate in
into a plastic tube. The blood was allowed to clot at room the bucks exposed to different treatments in this study.
temperature and serum separated by centrifuging within The results showed variations in the level of serum
3 h of collection. The serum samples were stored at -20°C testosterone   among   the   bucks   exposed   to  different
for hormonal assay. Testosterone was determined by EIA
method using Testosterone Enzyme Immunoassay test kit,
catalog number 20952 from Diagnostic Automation Inc.
23961 Craftsman Road, Suite E/F Calabasas, CA91302.

Semen analysis: Semen was collected from the bucks by
electroejaculation thrice at 2 weeks interval. The volume
of ejaculate collected was read directly from graduated
collection tube. Mass activity and mass motility were
determined and sperm concentration was determined
using the improved Naubauer haemocytometer (Bearden
and Fuquay, 1997). Morphological examination of the
sperms was carried out and primary abnormality of the
sperm cells located in the head, midpiece and tail were
observed under a microscope.

Statistical analysis: All data obtained were analyzed by exposed to photoperiods with or without
the two-way ANOVA in a completely randomized block melatonin

in the bucks on the different treatments were not

lowest progressive sperm motility (p<0.001). There were

exposed to different treatments were comparable (p>0.05)

Fig. 1: Weekly scrotal circumference of WAD bucks
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Table 1: Spermiogramic parameters of West African Dwarf bucks exposed to photoperiod with or without melatonin

Parameters 13 HL 13 HL+3 mg Mel. 18 HL+3 mg Mel. 18 HL

Scrotal circumference (cm) 15.5±0.17 15.04±0.24 15.37±0.07 14.93±0.25

Sperm volume (ml) 0.17 ±0.01 0.18 +0.01 0.17 ±0.01 0.14 ±0.01a a a b

Mass activity 1.5 ±0.29 1.7 ±0.18 2.25 ±0.14 1.85 ±0.15c ab a ab

Mass motility (%) 53.75 ±4.29 68.0 ±3.88 79.50 ±2.76 67.00 ±3.71c b a b

Sperm concentration (×10 /ml) 2.16 ±0.17 2.87 ±0.13 3.79 ±0.16 3.41 ±0.189 d c a b

Sperm pH 7.86±0.14 7.76±0.08 7.64+0.17 7.94±0.11

Testosterone (ng ml ) 3.66 ±0.48 7.75 ±1.93 7.63 +1.57 7.90 ±0.291 c ab b a

Sperm no/ejaculate (×10  ml) 0.54 ±0.09 0.69 ±0.01 1.15 +0.09 0.62 ±0.149 c b a b

Doe bred/ejaculate 26.55 32.53 50.22 38.08d c a b

Dead sperm 13.0 ±4.77 9.0 ±4.16 3.88 ±1.91 4.81 ±4.59a b c c

Primary abnormality (%) 14.42 13.91 10.97 19.14b b c a

a, b, c, d: Means (±SEM) with different superscripts in the same row differ (p<0.05)

Fig. 2: Weekly sperm concentration of WAD bucks The results of this experiment manifest significant
exposed to photoperiods with or without difference in the treatments to which the bucks were
melatonin exposed which include some physiological characteristics

Fig. 3: Weekly testosterone of WAD bucks exposed to in sperm production in the WAD bucks is similar to the
photoperiods with or without melatonin findings (Delgadillo et al., 1991) with some exotic goat

treatments. Testosterone level was in the order of 18
HL>13HL+3 mg melatonin>18 HL+3  mg melatonin>13 HL.
The differences were significant (p<0.05). The
testosterone  also  increased  steadily  in bucks exposed
to 18 HL+Mel (Fig. 3).

The proportion of dead spermatozoa reduced
(p<0.05) following exposure to melatonin and increased
photoperiod. The results showed significant difference
(p<0.05) in the abnormality of sperm cells in bucks
exposed to different treatments. The percent primary
abnormality in the sperm cells is of the order 18 HL+3 mg
melatonin<13 HL<13 HL+3 mg melatonin<18 HL (p<0.05).

DISCUSSION

of the semen. Treatment with 18 HL alone increased the
mass activity, mass motility, sperm concentration and
testosterone levels. The improvement in these parameters
was appreciable when photoperiod (18 and 13 HL) was
combined   with  the   administration   of   melatonin  for
10 days. According to Wildeus (2003) the goats generally
respond more favourably than sheep to out-of season
breeding using melatonin and artificial lighting and the
differences have been attributed to the higher and more
variable endogenous night-time melatonin levels in sheep
compared to goats. Such long photoperiod treatments
probably provides the photoperiodic signal for the
alleviation of problem of seasonal variations in testis size
and sperm production and also restores sensitivity to
melatonin (Chemineau et al., 1992). The observed increase
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breeds  namely  the Alpine and Saanen which are found English, J., A.L. Poulton, J. Arendt and A.M. Symons,
in the temperate regions of the world. Delgadillo et al. 1986.  A  comparison of the efficiency of the
(1991) worked  on  photoperiodic  treatments of Alpine melatonin treatments in advancing estrus in ewes. J.
and Saanen  bucks  and reported increases in the Reprod. Fert., 77: 321-327.
parameters of  sperm  production  and 61% improvement Herbert, U., A.N. Ezeobi and M.U. Iloeje, 2002. Induction
in total sperm produced. Light-treated+Melatonin-treated of  spermatogenesis   in   rabbits  using the fertility
bucks had significantly increased number of spermatozoa drugs Clomiphere citrate (CLOMID ). Proc. 27th
while maintaining the efficiency of their spermatogenic Ann. Conf., Nig. Soc. For Anim. Prod. (ASAP) March
divisions at a high rate and such a high production 17-21, Fed. Univ. Tech. Akure, Nigeria, pp: 25-27.
probably  originated  from  spermatogenic  process, due Karsch, F.T., N.L. Wayne and E.L. Bittman, 1985.
to the treatments applied in this study. Importance of duration of the nocturnal increase in

The primary abnormalities consequent on treatment melatonin secretion in determining the reproduction
have important consequences on quality of the response to photoperiod. In: Labre, F. and L. Poulx
spermatozoa and subsequent fertility (Luthman and (Eds.). Proc. 7  Intl. Congr. Endocrinology Quebec,
Slyter, 1986; Maurel et al., 1992). The low primary Canada,   Elsevier   Ansterdam,   the  Netherlands,
abnormalities observed in bucks exposed to 13 and 18 HL pp: 139-144. 
combined  with  3  mg  melatonin indicated a rapid release Kennaway,  D.J.,  1988. Short-and long-term effects of
of mature spermatozoa (Luthman and Slyter, 1986; manipulation  of  the pineal/melatonin axis in ewes.
Oyeyemi et al., 2001) and this could be responsible for the Reprod. Nutr. Develop., 28: 399-408. 
significant increase in sperm output. So the exposure of Luthman, C.M. and A.L. Slyter, 1986. The effect of
bucks to 13 or 18 h of light with 3mg melatonin would be photoperiod and melatonin feeding on reproduction
good to ensure the production of mature spermatozoa and in ewe. Theriogenol., 26: 721-732.
acceptable sperm quality. Maurel, M.C., B. Leboeuf, G. Baril and D. Bernelas, 1992.
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