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ABSTRACT
The aim of this experiment was to study the influence of dietary protein level and
environmental conditions on the libido and semen quality of bucks. 30 crossbred Hyla rabbit
males (12-15 months old) were subjected to three diets (13-15-17% crude protein) for 12
months. Two successive ejaculate were collected once a week for 12 consecutive months.
Semen evaluations of volume, colour, pH, motility, concentration, percentage of live
spermatozoa were performed every two weeks.
Concentration of spermatozoa (average I and II ejaculate 439 vs 550 vs 546 x 10 6
spermatozoa for groups 13-15 and 17% crude protein, respectively) and volume of ejaculates
(average I and II ejaculate 0.72 vs 0.82 vs 0.82 ml for groups 13-15 and 17 CP, respectively)
were significantly lower in males submitted to diet 13% crude protein. The temperature
registered at the semen drawing time influenced only the spermatic concentration (average I
and II ejaculate 498 vs 530 x 10 6 spermatozoa for groups 13-18°C and 20-26°C,
respectively). The born alive of females inseminated with the semen of males fed on diet of
13% of crude protein, was significantly lower than in the other two groups (7.7 vs 8.2 vs 8.2;
P < 0.05).
INTRODUCTION
Since the 1970's, artificial insemination (A.I.) has been introduced as a reproduction
technique in commercial rabbit breeding (PAUFLER et al., 1979; BATTAGLINI et al., 1986;
THEAU-CLEMENT and ROUSTAN, 1992). At present the artificial insemination is widely used
in the intensive rabbitries, because of its beneficial influence on management, productivity
and breeding (FACCHIN et al., 1991). Consequently, is very important to control all the factors
affecting reproductive performance.
As regards the males few studies have analysed the physiology of rabbit bucks and the effect
of management and environmental conditions on the semen production (CASTELLINI, 1996).
The use of a special male diet in order to optimise libido and semen quality, is in question.
The aim of this work was to determine the influence of dietary protein level and
environmental conditions on the libido and semen quality of bucks. Moreover, semen
characteristics in vivo (fertility rate, litter size) were studied.

MATERIAL AND METHODS
30 crossbred HYLA rabbit males (12-15 months old) were used during a period of 1 year to
study the influence of the three diets on the semen characteristics. Three iso-energetic diets
(9.5 MJ digestible energy (DE)/kg)were formulated (13-15 and 17% in crude protein). Their
ingredients and chemical composition are reported in Table 1. Chemical analysis of the diets
followed the method of the AOAC (1984) for dry matter, ash, crude protein (CP) and crude

fibre (CF), and VAN SOEST et al. (1991) for acid detergent fibre (ADF) with a termostable
amylase pre-treatment. Each group of ten males was allotted at random to the diets. Males
were caged individually with a controlled light (12 h of light) and temperature and humidity
of the chambers were recorded continually.
Table 1 - Ingredients and chemical composition of diets
Diets (% Crude Protein)
13
15
17
Ingredients %
Wheat middling flour
40.00
42.00
40.00
Dehydrated lucerne meal
22.00
37.00
37.00
Lucerne hay
12.00
Beet pulp
11.70
6.50
2.30
Barley
7.90
10.00
10.00
Soybean meal
1.70
8.00
Molasses
3.00
Soybean oil
0.60
Limestone
1.00
1.00
1.00
Vitamin-mineral mix
1.00
1.00
1.00
Monocalcium phosphate
0.50
0.50
0.50
Salt
0.20
0.20
0.20
Lysine
0.10
0.08
DL-methionine
0.02
-

Seminal
ejaculate
was
collected, from each buck, by
using artificial vagina, weekly
for 12 consecutive months;
macro-microscopic analyses
of semen were performed
every two weeks. Sexual
activity (libido) was estimated
as the time interval between
the introduction of the female
into the male's cage and
ejaculation.

Semen volume, colour, pH,
motility estimated by using a
microscope provided with a
hot stages according to
ZEMJONIS
(1970),
Chemical composition %
spermatozoa
concentration
Crude protein
13.2
15.1
17.1
(Burker
chamber),
Crude fibre
14.7
14.8
14.7
percentages of live and
ADF
18.4
18.5
18.5
abnormal spermatozoa were
Ash
8.7
8.8
8.8
determined in each sample
Digestible energy MJ/kg
9.5
9.5
9.5
immediately after semen
collection. Immediately after collection of the ejaculate the semen was transferred to a heated
block at 35°C and all manipulations were conducted using warmed glassware. Two smears
were prepared. One was stained with eosin-nigrosin (WEITZE and MULLER, 1991) and the
other with Giemsa stain as described by WATSON (1975).
Live spermatozoa concentration (x 106/ml) was evaluated by counting 200 sperm cells, in
each of eosin-nigrosin stained smears. Afterwards another 200 white spermatozoa were
evaluated to study the abnormalities. The spermatozoa were divided into normal cells
spermatozoa with an abnormal head, with an abnormal tail, with a proximal protoplasm
droplet and with a distal protoplasm droplet. The Giemsa stained slide was used to evaluate
the integrity of the acrosoma. A total of 200 cells was counted and divided in cells with a
normal acrosoma and cells with a defect acrosoma.
Six hundred multiparous does (HYLA) were inseminated to study the influence of the semen
quality on the in vivo fertility and total born/litter and born alive/litter.
Data were analysed using a GLM procedure (SAS/STAT, 1990) to determine the effects of
the different experimental groups (crude protein level 13-15-17%) and environmental
temperature (13-18 vs 20-26°C) on libido and semen quality.

RESULTS AND DISCUSSION
During the trial the temperature fluctuated between 13 and 26°C. Ejaculates containing much
urine and those which were not followed by a second ejaculation were also discarded. In total,
572 ejaculates were analysed statistically (160, 210, 202 for groups 13, 15 and 17%,
respectively). The lowest level of proteins in the diet has given a number of ejaculates
significantly lower than in the other two groups.
The semen characteristics compared to the different diets and temperature are shown in Table
2. For all parameters considered no significant dietary protein content x temperature
interaction appeared in the analysis of variance. The effect of temperature on characteristics
of rabbit semen was observed only for concentration of spermatozoa (P<0,01). The highest
temperatures gave more spermatozoa/ml (567.4 x 10 6 vs 535.8 and 492.2 x 10 6 vs 460.7,
respectively for I and II ejaculates). These results may seem apparently in contrast with the
ones reported in literature (EL MASRY et al 1994; AMIN et al., 1987; BICUDO and PASCHOAL,
1991) which report a reduction of sperms concentration and of other semen characteristics
with high temperatures. But it's to point that negative effects of high temperatures occur
above 30°C.
Table 2 - Semen characteristics
Ejacu
Unit
late
Spermatozoa x106/ml
I
6
Spermatozoa x10 /ml
II
Volume
ml
I
Volume
ml
II
Motility
%
I
Motility
%
II
Live sperm
%
I
Live sperm
%
II
Libido
Sec.
I
Libido
Sec.
II
pH
I
pH
II
A,B: P< 0.01

Temperature (°C)

Diets (% Crude Protein)

13-18

20-26

13

15

17

535.8B
460.7 B
0.81
0.77
61.0
60.6
76.4
76.2
19.5
20.8
7.28
7.31

567.4A
492.2 A
0.79
0.79
60.9
60.8
76.9
76.3
19.8
20.6
7.31
7.32

458.2 B
420.2 B
0.72 B
0.71 B
58.7 B
59.9
76.2
75.8
20.0
21.1
7.28
7.30

599.0 A
501.3 A
0.84 A
0.81 A
61.9 A
60.8
77.0
76.3
19.5
20.7
7.30
7.33

590.1 A
505.0 A
0.83 A
0.82 A
62.0 A
61.3
76.7
76.6
19.7
20.4
7.31
7.31

Error
mean
square
30941
24904
0.07
0.06
147.4
143.3
35.14
50.05
13.02
15.10
0.77
0.75

The analysis revealed a statistical significance of protein level for some parameters.
Concentration of spermatozoa and volume of ejaculates were significantly higher in groups 15
and 17% CP than in group 13% CP (P < 0.01). LUZI et al. (1996) in rabbit fed on 19.7% and
14.5% of crude protein diets, didn't find significant differences in concentration and volume
values of the groups. Instead, CASTROVILLI et al. (1995), found a concentration
(spermatozoa/ml) decrease as the diet proteins increased (13-17-21% CP) and a constant
value of ejaculate volume. The results we obtained, which are in contrast with the ones of the
above said authors, might be also due to the different food diet. In fact, ours rabbits ingested,
on the average, 135 grams of nourishment (without significant differences in the groups),
which is about 425 KJ of DE/kg of metabolic weight, a little bit higher value than the keeping
needs (400 KJ of DE/kg of metabolic weight) (LEBAS, 1989).
Protein levels higher increased sperm motility in first ejaculate, but not in second ejaculate.
Sexual activity (interval necessary between the introduction of the female into the male's cage
and ejaculation) followed the same overall pattern in all groups, resulting nearly the same as

the one found by LUZI et al. (1996) and next to the one observed by THEAU-CLÉMENT et al.
(1995) in rabbits subjected to 8 hours of light. The differences observed on pH and on the
percentage of living spermatozoa as regards as groups, were almost modest. The values
observed for these two parameters seem good and they're probably the consequence of the
high found concentration. BATTAGLINI (1992), in fact, reports a positive correlation between
spermatozoa and motility (r = 0.68) and negative correlation between spermatozoa/ml and pH
(r = -0.47).
More spermatozoa were produced in the first ejaculate than in the second, which has been
observed also by CASTROVILLI et al. (1995). The increase was greater in the group which was
fed with diet at 15% of protein. These results are in contrast with the ones of THEAUCLÉMENT et al. (1995), PANELLA and CASTELLINI (1990) who observed, instead, a bigger
spermatic production in the second ejaculate. According to THEAU-CLÉMENT (1995) the first
ejaculate contained on average more spermatozoa than the second ejaculate only at the start,
when the males were young.
On average all the samples (n.668 first ejaculate and n. 668 second ejaculate) showed a
concentration of 515 x 106 spermatozoa/ml with an average ejaculate volume of 0.79 ml. This
quantity is very high compared to other experiments, but can be explained because only one
collection for week was performed (TACKLE et al., 1995; BENCHEIKH 1993-1995). In the
foregoing trials, in fact, when the cyclic production technique was not known yet, male
rabbits were always used for the semen harvesting twice a week.
The study about spermatozoa morphological alterations pointed out the following most
frequent lacks: spermatozoa with a distal protoplasm droplet, spermatozoa with a proximal
protoplasm droplet, spermatozoa with an abnormal tail, spermatozoa with an abnormal head.
However, differences in acrosoma defects percentage were not significant when related to
dietary treatments. Also the acrosoma defects did not show significant differences due to the
experimental treatment.
Parameters observed in vivo as regards as proteic content of the diet (fertility, total born and
live born) are reported in table 3. Fertility, even being lower in 13% proteins group, didn't
reach the statistical significativity. As the diet proteic contents increases, instead, the number
of rabbits born per female (born rabbits total 8.4 vs 8.9 vs 9.0; living born rabbits 7.7 vs 8.2 vs
8.2, respectively for groups 13-15 gropups and 17% of crude protein).
Table 3 - Reproductive performance from inseminated does
Parameter
Diets (% Crude Protein)
13
15
17
Fertility
%
75.0
80.5
81.5
Total born
n
8.4 b
8.9 ab
9.0 a
Born alive
n
7.7 b
8.2 a
8.2 a
a,b : P< 0.05
CONCLUSIONS
The results of this work, indicate that, apart from a higher concentration of sperms at 2026°C, the characteristics of the rabbit seed undergo small changes in the range of temperature
between 13 and 26°C. The proteic contents of the diet, instead, has remarkably influenced the
seed quality and the fertility parameters noticed in vivo, pointing out the necessity not to
lower the contents under 15% of crude protein of male's diet.
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