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SUMMARY

This studv was designed to determine puberty and semen characteristics in Saidi
ramn lambs in relation to seasonal and nurritional variations. Sixteen Saidi ram lambs
of 6-7 months age and average bodv weight 31.55 kg were divided into four equal
gioups, The 1Y group was served as a control (Maintenance), the 2 group was fed
a tugh proteinflow energy ration (HL), the 3 group was fed a low protein/high
energy ration (LH) and the 4" group was fed a high protein/high energy ration
(HH) Ram lambs were checked daily early in the morning for 15 minutes for
observing sexual behavior by introducing a ram lamb to a teaser ewe chosen
randomty from a flock of sheep. The ram which showed erection and extrusion of the
penis out of the sheath was caught immediately and a smear of fluids secreted
arvind the penile sheath wus prepared for microscopic examination. The ram which
produced sperm in the smear was immediately trained for semen collection by an
artificial  vagina.  One ejaculate/week/ram  was  taken to determine semen
characteristics (ejaculate volume, pH value, mass motility, sperm conceniration, live
& dead sperms and sperm abnormalities). Rams fed HL ration reached puberty
earlier (338.3 davs) than rams fed LH ration (349.0 davs), rams fed HH ration
(373.0 duays) and rams fed LL ration (394.5 days). Significant effects (p<0.05) were
found  for the different levels of feeding on puberty. Quality of semen was much
betier in spring and autumn than in surmmer and winter. Furthermore, rams fed low
protein and/or low energy had a poor semen quality compared to the other groups.
From these data, low feeding levels are unacceprable in practice owing to increase of
age at puberty and reduction of semen quality as well. So, the economic use of Saidi
ram semen requived collecting and utilizing semen in autumn and 10 % addition of
protein and TDN over the maintenance requirements (14 % protein and 73 % TDN).
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INTRODUCTION

Puberty is defined ss an age at which the first sperm appears in the seminal
ejaculate (Pretorius and Marincowiiz, 1968). Puberty in the male sheep is exactly as
in the female depends on body development, birth date and photo-period length
iFoster er al., 1988). Ram lambs have the ability to mount for the first time at 7-9
months of age. Haynes and Schanbacher (1983) reported that puberty in ram lambs
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ranged from 84 to 456 days depending on breed. Puberty in a ram was dependent on
body weight much better than age (Dyrmundsson and Lees, 1972; Dyrmundsson,
1978). Courot (1979) indicated that puberty in a ram may represent 40-45 % of the
adult body weight, this is dependent on breed.

Nelson er al. (1987) reported that puberty can be determined through several
criterta such as presence of live active sperm in the first ejaculate of animal life, age,
live body weight and scrotal circumference measurements. Indian native ram lambs
produced the first ejaculate of semen by 5-6 months of age, while Merino ram lambs
do not ejaculate for the first time until 8-9 months of age {Symington, 1961).
Ramakrishnan er al. (1993) indicated that Siamese long tail ram lambs produced
semen at 5 months of age and destrable semen quality was observed in those rams by
12 months of age.

Literatore on rams (AlKass et «f., 1982} and bulls {(Coulter and Kozub. 1984)
indicated that males animals fed at or below their maintenance requirements for
energy will have areduced reproductive performance compared to animals fed well
above maintenance. Kemp et al. (1989) found that energy intake has a large effect on
the number of produced spermatozoa. Prolein and energy intake seems to have an
effect on semen quality, where low energy and /or low protein intake decreased
sperm concentration and libido {Kemp and Verstegen, [990). Generally an
inadequate protein intake results in a lowered reproductive efficiency. Otherwise,
rams fed a high protein intake was not necessary for high sperm production, and
increasing the energy intake had a higher effect on sperm production than did
increasing the protein intake (Braden et al., 1974). The goal of the present study was
to investigate the relative importance of season, protein and energy in influencing
puberty and semen characteristics in Saidi ram lambs.

MATERIALS AND METHODS

Sixteen Saidi ram lambs of 6-7 months of age and mean body weight of 31.55
kg were purchased from Al Alomenium factory farm station, Nagh Hammady,
Quina governorate and transported to Animal Production Experimentai Farm, Fac.
of Agriculture, Assiut University. Animals were divided into four equal groups (four
animals/group). The 1" group was served as a control {Maintenance, 14 % protein
and 73 % TDN), the 2" group was fed a high protein low energy ration (HL) {10 %
over maintenance with constant TDN) , the 3™ group was fed low protein high energy
ration (LH} {10 % over maintenance with constant level of protein) and the 4
group was fed high protein high energy ration (HH) (10 % over maintenance for
both). According to NRC (1975) requirements, the percentage of protein and energy
was altered corresponding to the change in the body weight during the experimental
period (Table 1), Ram lambs were weighed and the weight was recorded biweekly
throughout the experimental period.

Ram lambs were checked daily early in the moming for 15 minutes for sexual
behavior by introducing a ram lamb to a teaser ewe chosen randomly from the flock.
A teaser ewe was restrained in a wooden collection crate in a space of 4m (wide) x
5m (Length). The collection crate dimensions were 88.8 ¢cm (length) x 87.5 cm
(wide} x 37 cm {Height). All ram lambs were allowed to run freely to the collection
crate for observing their sexual behavior toward the teaser ewe. A ram which
showed erection and extrusion of the penis out of the sheath was caught
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tmmediately and a smear of fluids secreted around the penile sheath was prepared for
microscopic  examination. The ram which produced sperm in the smear was
immediately trained for semen using the artificial vagina. During semen collection,
the ram was sexually stimulated either by running or by allowing to make one false
mount on the teaser ewe. Semen was then collected at the second mount and the
ejaculate was received in the graduated tube of the artificial vagina.

Table 1. Feeding requirements in feeding Saidi ram lambs according to NRC,
1975 (control group)

Body weight (kg) Daily dry matter/animal (kg) TDN % _ Crude protein %

30-39 I.4 73 14.0
40-59 1.3 65 10.2

> 60 2.3 60 9.5

One ejaculate/week/ram was taken to determine semen characteristics including
cjaculate volume, pH, mass motility. sperm concentration (using Haemocytometer),
live & dead sperm percentage and sperm abnormalities including primary
abnormalities in the sperm head, secondary abnormalities in the mid-piece of the
sperm and tertiary abnormalities in the tail of sperm (Wilson er al., 1959).

Data were statistically analyzed by analysis of variance using the general linear
models of SAS (1985). Body weight, age at puberty, sperm motility, sperm
concentration, live sperm, sperm abnormalities were dependent variables, while the
miain effects in the model were rams. season, level of feeding and the interaction of
season with level of feeding. All comparisons among means for all variables in the
experiment were tested using Duncan's procedure.

RESULTS AND DISCUSSIONS

Fuberty:

The overall mean of the pubertal age in Saidi ram lambs was 363.8£13.3 days
and body weight of 50.3 + 3.0 kg. Data in the Table 2 indicated that the ram lambs
fed HL ration reached puberty at earlier age (338.3 £ 6.3 days with mean body
weight 48,3 + 1.0 kg) than the other groups fed LH (349.3 1 3.3 days with mean
body weight 49.8 £ 3.6 kg ), HH (373.0 £ (3.7 days with mean body weight 54.3 +
3.0 kg) and maintenance (394.5 *30.0 days with mean body weight 48.8 £ 4.3 kg)
rations (Fig.1). No significant differences have been found among groups in the mean
body weight, while the significant differences (p < 0.05) were noticed in the age at
puberty. These results are consistent with those reported by Tegegne er al. (1992).
They found that age at puberty was earlier in the rams fed 16 % crude protein ration.
Abi-Saab er al. (1997) found that goat kids fed high level of protein reached puberty
carlier than those fed low level of protein.
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Table 2. Body weight at puberty (MeantSEM) in Saidi ram lambs fed different
levels of nutrition

item Number of Age at puberty (day) Body weight (kg)
rams/group

Control {maintenance) 4 394.5 + 30.0° 488+43
Animals fed HH 4 373.0+13.7° 543+3.0
Anmimals fed HL 4 338.3+6.3° 4831 1.0
Animals fed LH 4 34931 3.3 498x36
Overall mean { 2SE) - 16 363.8+13.3 503%3.0
abcandd

are significantly differences at =~ p (<0.01)
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Fig. 1. Relationship of puberty (days) and live body weight {kg) to the
level of nutrition in Saidi ram lambs.

Semen characteristics:

The overall mean of gjaculate volume was larger in autumn (0,95£0.04 ml) and
spring (0.9110.03 ml) than that in summer (0.83%0.02 ml) and winter (0.75+0.02 ml)
(Table 3). Therefore, there were significant differences (p<0.05) among seasons in
the semen ejaculate production. Data in the Table 3 indicated also that rams fed low
protein/high energy (LH group} and high protein/high energy (1.03+0.02 mi) (HH
group) resulted in much better semen volume with overall mean 1.0810.03 ml and
1.0310.02 ml, respectively than the rams fed high protein/low energy (HL group)
and low protein /low energy (LL group) with overall mean 0.8240.02 ml and
0.531+0.02 ml, respectively. Rams left without treatrent {control group) did not show
any remarkable improvement in semen volume, thus the overall mean of ejaculated
semen volume was the lowest (0.53+0.02 ml). [tis evident that level of energy is



Table 3. Semen characteristics in Saidi ram lambs fed different levels of nutrition and their relationship to the effect of season

Item Ejaculate Mass Sperm Livesperm %  Total pH value

volume (ml}  motility concentration abnormal

/ml (x 10°) sperms %

Summér 0.83+0.02°  4.14+0.07°  3.1910.08° 72.46+0.86° - 13.07+0.85° 7.00+0.00°
Autumn 0.95+0.04*  4.4110.06° 3.9310.08° 75.7310.70° 8.5340.44° 7.00+0.00*
Winter 0.75£0.02°  3.94+0.09° 3.4540.13° 68.11+1.02° 14.09+0.60° 6.97£0.00°
Spring 0.91+0.03*° 4274009  3.90%0.15° 75.71+1.04% 10.9340.52° 6.8340.01°¢
Control 0.5310.02°  3.3740.09° 2.5740.12¢ 60.8911.15¢ 18.88+0.75° 6.96x0.01°
HH 1.0310.02*  4.52+0.07" 3.98+0.09° 78.36+0.60° 8.1740.43° 6.9510.01°¢
HL 0.82+0.02"  4.58+0.06"  4.35%0.10° 78.75+0.54* 9.7610.44° 6.9310.01 ™
LH 1.0810.03°  4.3240.07°  3.6940.13° 74.43+0.67° 9.18+0.37 6.94+0.01°
Summer x Control”  0.48+0.03 3.38+0.14 2.4810.16 60.48+1.92 13.55+1.05 7.0040.00
Sum.xHH~ 1.03+0.03 4.4440.12 3.48+0.13 77.72+1.05 5.5610.93 7.00£0.00
Sum,xHL" 0.82+0.04 4.47+0.12 3.4610.16 77.39+1.04 7.3940.96 7.0020.00
Sum.xLLH" 0.9240.04 4.1140.14 3.1940.18 71.92+1.28 5.92+0.48 7.0040.00
Auturnn x Control” ~ 0.8540.04 3.96+0.12 3.2540.17 66.8311.41 12.33%1.10 7.00£0.00
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Table 3. Cont.

Item Ejaculate Mass Sperm Live sperm % Total pH value

volume (ml)  motility concentration abnormal

/ml (x 109) sperms %
Aut.xHH" 1.1340.05 4.7+0.08 4.2040.1] 81.54%1.08 6.60+0.71 7.00+0.00
Aut.xHL" 0.89+0.04 4.6440.11 4.66+0.12 79.3310.96 8.3340.80 7.0040.00
AutxLH™ 1.2140.10 431%0.13 3.6210.18 75.21%1.14 6.8310.61 7.00+0.00
Winter x Control” 0.450.03 2.98+0.17 2.28+0.25 53.4842.60 22.14+1.13 6.9740.01
WintxHH™ 0.81+0.03 4.10+0.19 3.6240,18 73.24£1.21 11.05+1.05 6.98+0.01
WintxHL" 0.69+0.02 4.36+0.16 4.51+0.19 73.61+0.82 12.95+0.85 6.97+0.01
WintxLH™ 1.0540.05 4,3440.14 3.38+0.26 72.4341.02 10.09+0.74 6.9710.01
Spring x Control 0.5840.05 3.1430.19 2.20+0.26 62.00+2.41 17.10%1.08 6.89+0.01
Spr.xHH™ 1.1540.05 4.83+0.08 4.63+0.21 80.72£0.93 7.0340.75 6.800.00
Spr.x HL™ 0.870.02 4.7940.07 4.55+0.24 83.90+0.88 7.6920.68 6.80+0.01
Spr.x LH” 1.08+0.04 4.4640.15 4.40+0.30 77.461.61 10.94+0.80 6.8240.01

abcandd

HH: high protein/high energy group, HL: High protein/iow energy group and LH: low protein /high energy group.
are significantly differences at ** p (<0.01)
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more effective than level of protein in the improvement of semen volume. These
results are in agreement with those obtained by Alkass e al. (1982) and Zhu et al.
(1997) who reported that feeding on high energy meals is much better than low
energy. The interaction between season and level of nutrition on the gjaculated semen
volume was significant (p<0.05). The highest value of semen volume was obtained
in autumn/LH group (1.21420.10 ml) while the lowest was in summer/control group
i0.48+0.03 mi).

The differences of sperm mass motility among seasons were significant (p<0.05).
It was higher in autumn (4.4110.06) than in other seasons with averages of
4.2720.09, 4.1430.07 and 3.9440.09 in spring, summer and winter, respectively
{Table 3). Hafez er al. (1954) reported that sperm motility of Rahmani sheep was
high in autumn and relatively lower in winter. They found a positive correlation
{r=+ 0.72} between motility and the live sperm percent. Moreover, rams fed high
protein/low energy produced relatively high mass motility (4.58+0.06) in comparison
1o the other treated groups of (4.5210.07 for HH group, and 4.32+0.07 for LH
group), while rams fed maintenance meal (control group) had the lowest mass
motility, 3.37+£0.09 (Table 3). Salamon (1964) reported that gross sperm motility of
rams fed high protein/ high energy was greater than that of rams fed low protein/low
energy. Zhu et af. (1997) indicated that the value of gross sperm motility was highly
significant between rams fed high protein/high energy, high proteinflow energy and
low protein/low energy. Furthermore, the interaction effect between season and
nutrition on the mass motility was highly significant (p<0.01). The maximum value
of mass metlity was found in the spring /HH group (4.83£0.08), while the minimum
vitlue was found in the winter/control group (2.9820.17) {Table 3).

Data in the Table 3 indicated that the mean sperm cell concentration reached the
maximum value in autumn (3.93%0.08 x 10” sperm/ml) and the minimum value in
summer (3.19+0.08 x 10° sperm /ml}, Seasonal variations in the sperm concentration
were significant (p < 0.05). These results are in a harmony with those obtained by
Elwishy er al. {1971) and Roca et al. (1992) who found that the highest value of
sperm concentration was recorded in spring and autumn. On the other hand, Abdalla
{1996) reporied that the highest quality of semen were obtained during summer and
autumn in Awassi rams. Moreover, there was a positive correlation between sperm
concentration and semen volume. Karagiannidis et al. (2000) reported that the
correlation between sperm count and ejaculate volume was positive (r=+0.86).
Furthermore. there were significant differences (p < 0.05) between treated groups.
Rams fed high protein/low energy had higher sperm concentration (4.3540.10 x 10°
sperm/ml} in comparison to the other treated groups. Rams fed maintenance meal
exhibited the lowest value of sperm concentration (2.5710.12 x 10° sperm/ml). The
increase of sperm concentration could be atiributed to the effect of protein on testis
size. The results obtained by Ortavant (1959) and Amann (1970) indicated that there
was a considerable correlation between testicular weight and sperm yield. Hotzel et
al, (1998) found that sperm concentration increased with increasing level of nutrition
and decreased as the level of nutrition decreased. Salamon (1964) found also that
sperm concentration in Merino rams increased with the feeding on high protein/high
energy and decreased with feeding on low protein/low energy. Furthermore, There
was significant difference (p < 0.03) in the sperm concentration between rams fed



152 Anas A. Salem et al.

high energy and those received low energy (Alkass et al., 1982; Ketut Sutama and
Endey, 1985). On the other hand Zhu et al. (1997) found that rams fed high
protein/high energy and high protein low energy meals were much better in sperm
production than those fed high energy/low protein meal. The interaction between
season and nutrition in the present study had a significant (p < 0.05) effect on sperm
concentration. The maximum value of sperm concentration has occurred in
spring/HL group (4.66+0.12 x 10° sperm/ml), while the minimum value was in
spring/control group (2.20£0.26 x 10° sperm/ml), There was reciprocal correlation
between sperm concentration and semen volume. These results are coincident with
those obtained by Wells er al. (1971), Tiwari and Sahni (1982), Langford er al.
(1989) and karagiannidis et «f. (2000), who reported that there was positive
correlation between sperm count and semen volume,

Seasonal vartation in the live sperm percent was significant (p < 0.05). The
lowest percent of live sperm was recorded in winter (68.11 %) , while the highest
percent was in autumn (75.73 %) followed by spring (75.71 %). Daader ef al. (1985)
found that Ossimi rams produced higher live sperms percent in spring and autumn
than in summer and winter. The effect of nutrition on the live spermatozoa was
statistically significant, where rams fed high protein/low energy resulted in high live
sperms in comparison to the other treated groups (Table 3). The lowest value of live
spermatozoa was noted for rams fed low protein/low energy (control group). Zhu et
al, (1997), Prajapati er al. (1998) and Ai-Haboby et al. (1999) reported that rams
fed high protein diet had higher content of live spermatozoa than those fed low level
of protein. Furthermore, the effect of interaction between level of nutrition and
season on the live spermatozoa was highly significant (p < G.01). The highest value
of live spermatozoa (83.90%) was obtained from rams fed high protein/low energy x
spring. On the other hand, the lowest value of live spermatozoa, 53.48% was
achieved in winter x (control group).

Data in Table 3 indicated, significant differences (p < 0.05) among seasons in the
percent of sperm abnormality. The percent of abnormal sperms was relatively higher
in winter (14.0940.60) followed by summer (13.0710.85) while the lowest percent
of abnormal spermatozoa was recorded in autumn (8.53£0.44). These results were
similar to those obtained by Hafez et af. (1954), Galal er af. (1978) and Daader er al.
(1985), who found that the total abnormal spermatozoa of Rahmani, Ossimi and
Rahmani x Finnrams was very low in autumn and spring , while it was very high in
summer and winter. Rams fed high protein/high energy had very low frequency of
abnormal spermatozoa (8.17+0.43) in comparison to other tested groups (Table 3).
The highest percent of the total abnormal spermatozoa was noted for rams fed low
level of protein/low energy {control group), 18.88+0.75. Al-Haboby et al. (1999)
indicated that the total abnormal spermatozoa was lower in rams fed protein
supplementation than in grazing rams. Data in Table 3 indicated also that there has
been a significant influence  (p < 0.01) of season x level of nutrition on the
abnormal spermatozoa, Karagiannidis er al. (2000) and Rege ef al. (2000) found «
negative correlations between abnormal sperms and mass motility, live sperm and
sperim concentration. The present results” indicated that the correlations among
abnormal sperms and sperm concentration {r=-0.32} or live sperm (r=-0.55) were
aiso significant.
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There was little fluctuation among seasons in pH value of semen. So the pH value
of Saidi ram semen tended to be acidic. Data in Table 3 indicated that there were
significant differences (p<0.05) among nutritional levels and pH value. The highest
value of pH (6.9640.01) resulted from rams fed the low protein/energy meal, whereas
the lowest value of pH (6.9310.01) was obtained from rams fed the high protein low
energy. The correlation was a little positive between the pH value and abnormality
(r=0.14) and negative with mass motility (r=-0.23), ejaculate volume (r=-0.13) and
sperm count (r=-0,30). These results are in agreement with those reported by Wells et
al. (1971).

From these data it could be concluded that low levels of feeding (protein and
energy required) are likely to be unacceptable in practice owing to increase in age at
puberty and reduction semen quality as well. So, the economic use of Saidi ram
semen required collecting and utilizing semen in autumn and adding 10 % of protein
and TDN over maintenance (14 % protein and 73 % TDN).
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