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ABSTRACT

An experiment was carried out to investigate the effects of dietary crude protein
level [16 (control), 18 and 20%] and frequency of ejaculation (1, 2, 3 and 7
ejaculates/week) on physical characteristics of semen of New Zealand White (NZW)
rabbit bucks under summer conditions in Egypt. Semen quality was assessed by
ejaculate volume (EV), sperm concentration (SC), percentages of mass (MM) and
progressive motility (PM), percentages of abnormal (AS) and dead sperms (DS), and
total output, normal, live and motile sperms. Blood sampling was also performed to
determine the concentrations of plasma total protein, albumin, testosterone and
creatinine, and, activities of plasma alanine aminotransferase (ALT) and aspartate
aminotransferase (AST).

The obtained results revealed that, EV, SC, percentages of MM and PM, and
total output, normal, live and motile sperms were significantly increased, while
percentages of AS and DS were decreased with elevating the level of dietary CP to
20%. On the other hand, no significant differences were detected in the
aforementioned characteristics of rabbit bucks’ semen due to increasing the dietary
CP level from 16 to 18% except MM and DS were significantly improved. As for the
effect of ejaculation frequency, it was observed that, EV, SC, percentages of MM and
PM, and total output, normal, live and motile sperms were significantly reduced, while
percentage of AS was markedly increased when number of ejaculates reached 7
times per week. Regarding the effect of dietary CP level on blood parameters; no
significant differences were found in concentrations of plasma globulin and creatinine,
or activities of plasma ALT and AST, whereas values of plasma total protein, albumin,
and testosterone were significantly increased with elevating dietary CP level from 16
to 18 or 20%. The effects of dietary CP level and ejaculation frequency on semen
quality were not interrelated.

It can be concluded that; under summer conditions in Egypt, NZW rabbit bucks
can be used for mating or semen collection 3 times per week with no detrimental
effects on semen characteristics, and fed on a 20%-CP diet in order to get semen of a
good quality.
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INTRODUCTION

The intensive rabbit production is influenced by many environmental
factors among which ambient temperature and nutrition play an important
part. The domestic rabbit is a homeothermic mammal, and has a high
metabolic rate, undeveloped sweat glands and slow heat loss. The thermo-
neutral zone for rabbits was reported to be 15 to 18°C (Rafai et al., 1972).

Although rabbits could be well adapted to semi-arid areas, they are
very sensitive to high environmental temperatures. The dense fur and lack of
sweat glands in rabbits make heat loss very difficult when the ambient
temperature exceeds the zone of thermoneutrality (Nichelmann, 1972). Hot
weather affects inversely the productive and reproductive performance of
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rabbits. Therefore under such environmental conditions, the recommended
feeding standards regarding the nutrient requirements of rabbits often have
no practical value.

However, the published data on the effect of nutrition on the
performance of rabbit bucks are limited, the NRC (1977) and Lebas, et al.
(1986) made no references concerning their nutrient requirements.
Practically, rabbit bucks are fed simultaneously on the same diets of their
counterparts of rabbit does or growing rabbits under the commercial
production systems. However, dietary crude protein was estimated to bel6
and 17% for growing and lactating rabbits, respectively (NRC, 1977) or 18%
for lactating and pregnant rabbits (Lebas, 1980).

Under Egyptian conditions, the optimal dietary crude protein level for
rabbit bucks was reported to be 17.5% (Hemid and Tharwat, 1995) and 19%
(Abd El-Hady, 2001). The use of diets containing 20 or 22% protein was
found to be very effective under Egyptian summer conditions in improving
semen characteristics and rabbit bucks fertility (Abd EI-Monem and Ayyat,
2002). Furthermore, Ames et al. (1980) confirmed that fortification of diets via
increasing their content of crude protein corrected the negative nitrogen
balance and improved the performance of heat-stressed animals.

The semen characteristics of farm animals appear to vary
considerably not only among species but also among individuals within the
same species due to differences in level of nutrition, management and diurnal
variation (Mann, 1964), season (lgboeli and Rakha, 1971), age (Morstin and
Jasiorowski, 1977), sexual preparation (Salisbury et al., 1978), and frequency
of ejaculation ( El-Harrairy, 1981).

A great deal of research work on the effect of frequency of
ejaculation on semen characteristics has been focused on large farm animals
rather than rabbits and that is why data on rabbits are scarce. The successful
use of rabbit bucks for both natural mating and artificial insemination is, to
some extent, dependent on their libido and capability to produce semen with
sufficient number of viable sperms. Information on the optimal use of rabbit
bucks for semen collection or for natural service under Egyptian conditions
are rather rare.

The present study aimed to determine the appropriate level of dietary
crude protein as well as the optimal frequency of ejaculation for New Zealand
White rabbit bucks under summer conditions of Egypt.

MATERIALS AND METHODS

This study was carried out at a private rabbitry (Sadaka village,
Dakahlia Governorate) using New Zealand White (NZW) rabbit bucks. A total
number of 15 bucks, of 5 months of age with an average body weight of 3650
g were allotted at random to 3 equal experimental groups. The first group was
fed on a diet having 16% crude protein (CP) and served as a control, while
the 2 and 3 groups were fed on diets containing 18 and 20% CP,
respectively during an experimental period of 4 months (May up to August,
2004). Composition and chemical analysis of the experimental diets are
shown in Table (1).
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Table 1: Composition and chemical analysis of the experimental diets.

Ingredients (%) | Experimenltlal diets -
Yellow corn 15.0 15.0 15.0
Soybean meal (44%) 8.0 14.5 21.0
Wheat bran 325 26.0 19.5
Clover hay 40.0 40.0 40.0
Sugar cane molasses 2.0 2.0 2.0
Limestone 15 15 15
Salt 0.5 0.5 0.5
Vit. & Min. Premix* 0.5 0.5 0.5
Chemical analysis % (on air dry basis)
DM 90.20 89.90 90.10
OM 80.18 79.79 79.92
CP 15.98 17.95 19.91
EE 3.20 2.98 2.73
CF 12.27 11.88 11.50
NFE 48.73 46.98 45.78
Ash 10.02 10.11 10.18
NDF** 37.86 37.60 37.31
Digestible energy (DE) Kcal/g*** 2.501 2.514 2.528

* Each kilogram contains: Vit. A 2000000 IU, Vit. D3 150000 IU, Vit. E 8.33 g, Vit. K
0.33 g, Vit. B1 0.33 g, Vit. B2 1.0 g, Vit. B6 0.33 g, Vit. B12 1.7 mg, Pantothenic acid
3.33 g, Niacin 8.33 g, Biotin 33 mg, Folic acid 0.83 g, Choline chloride 200 g, Zn
11.79 9, Fe 12.5g, Cu 0.5 g, Co 1.33 mg, Se 16.6 mg, Mg 66.79 mg and Mn 5.0 g.

"% NDF = 28.924 + 0.657 (%CF; on DM basis), according to Pagano Toscano et al.
(1986).

" DE; Kcal/g diet) = 4.36-0.0491 (%NDF); according to Fonnesbeck et al. (1974).

Rabbits of all groups were kept at individual battery cages in a
naturally ventilated house. The ambient temperature inside the house
throughout the experimental period ranged between 22-28°C at night and 30-
38 °C at day, and the relative humidity ranged between 63 and 75%. All
rabbits were reared under similar managerial and hygienic conditions.

During a preliminary period elapsed from May to June 2004, rabbit
bucks (5-7 months of age) were trained for artificial collection of semen using
an artificial vagina (Hiedbrink et al.,1980). Whereas, the experimental semen
collection was performed during a 7-week period of July and August 2004, as
rabbit's bucks advanced from the 7 until the 9" month of age, according to
the following schedule:
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Weekly intervals Number of ejaculates/ week
The 15t wk One ejaculate

The 2" wk Rest

The 3 wk Two ejaculates

The 4™ wk Rest

The 51 wk Three ejaculates

The 6™ wk Rest

The 7 wk Seven ejaculates

Ejaculate volume (EV) was measured in milliliters using calibrated
pipette after the removal of the gel mass. For estimation of mass maotility
(MM) of the sperms, a drop of fresh semen was placed on a warm slide
(37°C) and examined under a low magnification. Progressive motility (PM) of
sperms was examined by placing a small drop of fresh semen on a warm
glass slide, diluted with two drops of warm 0.9%-saline solution and
examined under a high power magnification (x 100). Mass and progressive
motility were assessed on a percentage score. Percentages of abnormal (AS)
and dead sperms (DS) were estimated in a stained smear using eosin-
nigrosin dye, and a total of 200 sperms were counted (in duplicate tests) per
sample. Sperm cell concentration (SC) was determined by the direct sperm
cell count using the Neubaur haemocytometer.

Total sperm output and count of motile, live and normal sperms per
ejaculate were calculated as follows:
Total sperm output per ejaculate (A) = ejaculate volume (ml) x sperm cell
concentration /ml.
Motile sperm output = A x progressive motility (%).
Live sperm output = A X live sperm (%).
Normal sperm output = A X (100 — abnormal sperms; %).

Blood samples were collected from the marginal veins of the ears of
rabbits in heparinized test tubes for the determination of plasma total protein,
albumin, creatinine and testosterone as well as activities of plasma
transaminases: alanine  aminotransferase  (ALT) and  aspartate
aminotransferase (AST). Plasma globulin level was calculated by subtracting
the concentration of albumin from that of plasma total protein. All biochemical
parameters of blood were determined using commercial kits (Pasteur Lab.
Egypt-USA).

Statistical analysis of the data was performed using the Statgraphics
Program (Statistical Graphics Corporation, 1991). Multi-factor analysis of
variance was used to estimate the significant differences among means for
each variable. Differences were considered significant at P<0.05.
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RESULTS AND DISCUSSION

Effect of dietary crude protein level on semen quality of rabbits:

Data in Table 2 show that all physical characteristics of semen were
significantly (P<0.05) improved by increasing the level of CP in diets of
bucks. The percent increase in mass motility of sperms reached 5.51 and
10.78 % when dietary CP increased from 16 to 18 or 20 %, respectively,
while the corresponding decreases in the percentage of dead sperms were
4.29 and 10.31 %, respectively. It was also observed that, upon increasing
the level of dietary CP from 16 to 20 %, ejaculate volume, sperm cell
concentration, and percentage of progressive motility increased by 19.08,
6.02 and 9.46 % respectively. On the other hand, percentage of abnormal
sperms was decreased by 13.00% when the level of dietary CP was
increased from 16 to 20 %.

Table 2: Effect of dietary crude protein level on some physical semen
characteristics and sperm output per ejaculate of NZW
rabbit bucks.

o Crude protein level
Characteristics

16%

18%

20%

Ejaculate volume (ml)

0.870+0.033°

0.937+0.031°

1.036+0.0322

Sperm concentration (x108/ml)

254.69+4.86P

262.17+4.57%

270.02+4.622

Mass motility (%) 68.83+1.61° 72.62+1.58° 76.25+1.522
Progressive motility (%) 71.87+1.56° 75.13+1.51%® 78.67+1.45
Sperm abnormality (%) 22.700.442 21.69+0.44° 19.7520.41P
Dead sperm (%) 13.2920.20° 12.72%0.21° 11.92+0.18°
Total out put* 230.77£11.45° | 253.27+11.12° | 287.99+12.10°

Motile sperm*

176.14+10.34°

199.28+10.62°

236.45+12.122

Live sperm*

200.78+10.12°

221.56+9.83°

254.25+10.802

Normal sperm*

180.58+9.44°

200.29+9.31°

233.46+10.362

&¢ Means in the same row having different superscripts are significantly different at
P<0.05.
* (sperm number x 10%ejaculate)

As for the effect of dietary CP level on sperm production it was
observed that total sperm output, and numbers of motile, live and normal
sperms were significantly (P<0.05) improved by increasing the dietary CP
level from 16 to 20%. On the other hand, increasing the level of CP from 16
to 18% had no significant effect on the aforementioned characteristics of
rabbit bucks’ semen. This improvement was relevant to the increases in
ejaculate volume, sperm concentration and percentage of progressive
motility, and the decreases in percentages of abnormal and dead sperms in
the semen of the experimental bucks fed 20% dietary CP as compared to
their counterparts fed on the 16 %-CP diet.




Ismail, F. S. A.

In accordance with the present results, Abd El-Monem and Ayyat
(2002) found that rising dietary protein level from 18 to 22% significantly
(P<0.05) improved ejaculate volume, mass motility, and advanced motility,
and, reduced sperm abnormality in semen of NZW bucks under hot summer
conditions in Egypt. Abd El-Hady (2001) observed a significant increase in
sperm motility percentage by increasing dietary CP level from 15 to 17% and
a significant decrease in dead sperm percentage by increasing dietary CP
level from 15 to 19% in rabbit diets. However, ejaculate volume sperm
concentration and abnormal sperms were not affected by dietary CP level.
Hemid and Tharwat (1995) found that increasing dietary CP level from 15 to
17.5% of diets for NZW rabbits resulted in significant increases in mass
motility and sperm concentration, and led to significant decreases in
percentages of dead and abnormal sperms; however, ejaculate volume and
progressive motility percentage were not affected. In contrast with the present
results, Ahmed et al. (1991) indicated that increasing the level of dietary
protein did not show significant effect on the percentage of sperm maotility,
abnormal and live sperms, while the average of ejaculate volume of semen
and sperm concentration were significantly (P<0.05) lower in semen of rabbit
bucks fed low protein diet (11.39%) than those of bucks fed high protein diet
(16.45%).

It is of interest to note that the significant increase in ejaculate
volume in response to increasing dietary protein level may be associated with
the effect of dietary CP level on the size of accessory glands, and/or their
activity in the production of the seminal fluid. Louis et al. (1994) mentioned
that a significant increase in ejaculate volume achieved by increasing dietary
CP level may be related to increasing activity of the accessory glands; as a
result of an increased secretion of testosterone in response to increasing
dietary CP level. In the current study, testosterone concentration was
increased significantly in the plasma of rabbit bucks when dietary CP
increased from 16 to 18 or 20 % ( Table 5).

Spermatogenesis is controlled directly by testosterone concentration
(Hammond et al., 1983 and Abdel-Khalek et al. 2000a) and directly or
indirectly by thyroid hormones (Nalbandov, 1970) that decrease by high
ambient temperature. El-Sherry et al. (1980) confirmed that summer stress
retards spermatogenesis in rabbits.

However, the improvement in sperm concentration of semen may be
attributed to indirect effect of the dietary CP on increasing the testicular
weight and volume, and in turn on number of sperms produced per gram of
the testicular mass (Mansour et al.,, 1989). The marked improvement in
sperm concentration by rising level of dietary protein may be due to the
rebuilding of degenerated germinal epithelium and spermatogenic cells in the
seminiferous tubules occurring in heat-stressed animals (Chou et al.,, 1974
and EI- Sherry et al.,, 1980). The increase in percentage of dead sperms
under high environmental temperature (summer season) in the semen of
bucks fed low CP level may be due to the effect of heat stress on the
epididymis function which is under the control of testosterone (Davis et al.,
1970, Damber et al., 1980 and Chap and Bedrak, 1983) that is affected
negatively by heat stress.
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The pronounced increase in percentages of mass and progressive
motility of sperms by increasing the level of CP may be attributed to marked
reduction in the percentages of dead and abnormal sperms and/or to an
improvement in the epididymis function and accessory glands activity as a
result of increasing dietary CP level (Louis et al., 1994). These authors,
(Louis et al., 1994) also demonstrated that increasing dietary CP level exerts
an effect on the hypothalamus to produce gonadotrophic releasing hormone,
which in turn increase serum concentrations of LH, FSH and testosterone.
The change in percentages of dead and abnormal sperms may be due to
changes in LH, FSH and testosterone production that interfere with testis and
epididymis functions.

Effect of frequency of ejaculation/week on semen quality of rabbits:

Ejaculate volume, sperm cell concentration, and percentages of
mass and progressive motility showed gradual reduction by increasing the
frequency of ejaculations/week, but these reductions became more
pronounced and significant (P<0.05) when number of ejaculations exceeded
3 and reached 7/week (Table 3).

It is of interest to note that abnormal sperms showed insignificant
increase by increasing the frequency of ejaculation from one to two and from
two to three ejaculates/week, but increased significantly (P<0.05)when
number of ejaculations reached 7/week. However, the percentage of dead
sperm slightly increased by increasing frequency of ejaculation but significant
difference (P<0.05) was observed only between 1 and 7 ejaculates/week in
this respect (Table 3).

Table 3: Effect of frequency of ejaculation on some physical semen
characteristics and sperm output per ejaculate of NZW
rabbit bucks.

o Frequency of ejaculation
Semen characteristics
liweek 2/week 3/week 7week

Ejaculate volume (ml) 1.14+0.032 1.13+0.032 1.09+0.022 0.81+0.03°
Sperm concentration

286.6+4.32 286.7+3.0? 283.0 +2.12 243.0+4.0°
(x20%/ml)
Mass motility (%) 80.93+0.98% | 80.97+0.65% 78.82+0.642 66.26+1.43°
Progressive motility (%) 82.73+0.98% | 83.30+0.892 81.29+0.60° 69.26+1.38°
Sperm abnormality (%) 18.13+0.69° | 19.38+0.56" 20.51+0.46° 22.79+0.34?
Dead sperm (%) 12.00+0.43" | 12.20+0.43% 12.30+0.22%° 13.00+0.152
Total sperm out put* 327.64+9.52 323.71+8.32 309.68+6.92 205.91+9.5°
Motile sperms* 271.74+9.9% | 270.53+8.5% 252.75+6.92 154.34+9.1°
Live sperms* 288.37+8.72 284.14+7.32 271.72+6.32 180.01+8.5°
Normal sperms* 268.38+8.5% 261.16+7.2° 246.98+6.5% 161.45+7.9°
T Means in the same row having different superscripts are significantly different at

P<0.05.;

* (sperm number x 108/ejaculate)
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The effect of frequency of ejaculation was more pronounced when
semen quality was expressed in terms of total sperm output and numbers of
motile, live and normal sperms, where counts of different types of sperms
gradually decreased by increasing the ejaculation frequency from one to
seven times per week. But, the significant differences (P<0.05) were
observed only when ejaculate frequency increased to seven times per week
(Table 3).

In agreement with the present results, El-Harairy (1981) found
significant decreases in ejaculate volume, sperm motility, sperm
concentration, and a significant increase in sperm abnormality percentage in
semen of Baladi and Buscat bucks by increasing the frequency of ejaculation
from one up to 3/week. However, the percentage of dead sperms was not
significantly affected by the frequency of ejaculation. Nizza et al. (2003) found
significant decreases in semen volume/ejaculate and sperms
concentration/ml in semen of the crossbreed Hyla rabbit bucks due to
increasing collection frequency. However, these authors (Nizza et al., 2003)
reported that semen pH, motility, percentage of live sperms and sperm
abnormalities were not significantly affected by the frequency of ejaculation.

Generally, in the present study all semen characteristics were slightly
affected by increasing the frequency of ejaculation from one up to three
ejaculates/week. On the other hand, the effect of increasing the frequency of
ejaculation from 3 to 7/week was more pronounced on all semen
characteristics. Amann (1966) concluded that; in order to achieve the best
results from rabbit bucks, an ejaculation frequency of two ejaculates every 48
h would be recommended. Miros and Vakulenko (1979) suggested an optimal
regimen of mating rabbits in which each buck would be mated with two does
every three days.

Effect of interaction of dietary protein level by frequency of
ejaculation/week on semen quality of rabbits:

Analysis of variance revealed that the interactive effect of the
frequency of ejaculation by dietary CP level on all semen physical
characteristics and sperm output was not significant. Ejaculate volume,
sperm cell concentration and percentages of mass and progressive motility
were almost higher in bucks fed 20% CP, followed by those fed 18% CP.
Meanwhile, bucks fed 16% CP level showed the lowest values with all
ejaculate frequencies.

However, percentages of dead and abnormal sperms showed the
opposite trend (Table 4 and Fig. 1). Total sperm output and number of motile,
live and normal sperms gradually decreased by increasing the frequency of
ejaculation from 1 to 3 times/week and sharply decreased when it was
7 times/week (Table 4 and Fig. 2).
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Figure 1: Effect of frequency of ejaculation and dietary crude protein level on
some semen characteristics of rabbit bucks.
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Figure 2: Effect of frequency of ejaculation and dietary crude protein
level on sperm counts per ejaculate of NZW rabbit bucks.

Effect of dietary crude protein level on blood parameters:

Data in Table (5) revealed that concentrations of total protein,
albumin as well as albumin to globulin ratio were significantly (P<0.05)
increased in blood plasma of rabbit bucks fed the higher-CP diets (18 or 20%
CP) in comparison with their control group fed on 16%-CP diet.

However, concentrations of globulin, creatinine and activity of AST
and ALT were not significantly affected by dietary CP level. In general, means
of all blood parameters obtained were within the normal physiological range
reported for NZW rabbits, as mentioned by Ismail (1999), Abd EI- Khalek et
al. (2000b) and Ashour (2001), independently of the effect of dietary
treatments.

The obtained results showed that, the treatments did not affect the
functions of liver and kidneys of rabbits; as evidenced by the absence of
significant variations in the activities of plasma ALT and AST, or in the level of
plasma creatinine among the experimental groups of rabbit bucks (Table 5).

Concerning the concentration of plasma testosterone, there was a
significant (P<0.05) increase in its concentration with increasing dietary CP
level in diets of bucks. It increased by 30.36 and 88.86% with increasing the
level of dietary CP from 16 to18 or 20%, respectively (Table 5).
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Table 5: Effect of dietary crude protein level on some blood parameters
of NZW rabbit bucks.

Parameter Dietary crude protein level
16% 18% 20%

Total proteins, g/dl 7.12+0.13¢ 7.54+0.03° 7.96+0.142
Albumin (AL) , g/dl 3.71+0.09¢ 4.20+0.03° 4.59+0.032
Globulin (GL) , g/dI 3.41+0.08 3.34+0.03 3.37+0.15
AL/GL ratio 1.09+0.04¢ 1.26+0.02° 1.36+0.052
Creatinine, g/dl 1.76+0.007 1.75+0.009 1.73+£0.014
AST, U/l 62.13+0.08 62.07+0.09 61.92+0.19
ALT, U/dl 28.83+0.04 28.75+0.09 28.85+0.01
Testosterone, ng/ml 3.59+0.18¢ 4.68+0.17° 6.78+0.152

: Means in the same row having different superscripts are significantly different at

P<0.05.

Regardless of the effect of dietary treatments, testosterone
concentrations obtained in this study are in agreement with those reported on
NZW rabbits by El-Gaafary (1994); Tawfeek et al. (1994) and Castro et al.
(2002). It is of interest to note that the improvement in quality and volume of
semen as affected by increasing the level of dietary CP was connected with
increased secretion of testosterone. The impact of increasing dietary CP level
on growth in general (Omole, 1982 and Ismail, 1999), and in turn on growth
of the internal organs may led to an increased secretion of testosterone. In
this respect, Boiti et al. ( 1992) found a positive correlation between weights
of body, testis and seminal vesicles in rabbits. Testosterone may increase the
steroidogenic activity of the interstitial cells which may improve semen quality
(Schanbacher and Lunstra, 1977 and Echternkamp and Lunstra, 1984)

CONCLUSION

It can be concluded that; under summer conditions in Egypt, NZW
rabbit bucks can be used for mating or semen collection 3 times per week
with no detrimental effects on semen characteristics, and fed on a 20%-CP
diet in order to get semen of a good quality.
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Table 4: Effect of interaction of dietary protein level by frequency of ejaculation per week on semen quality of

rabbits
Semen characteristics
Ejaculates/ |Ejaculate Sperm_ Ma_s_s Progrgs_swe Sperm_ Dead Total sperm Motile Live Normal
wk volume |concentration | motility motility |abnormality] sperm outout sperms sperms sperms
(m) | (x10°mi) (%) (%) (%) (%) P P P P
16%CP

1 1.08+0.05 | 280.33+7.82 77.80+0.86 | 79.80+1.07 | 18.80+1.51 [12.60+0.80| 302.29+13.05 | 241.30+11.11 | 264.06+10.78 | 245.41+11.18
2 1.08+0.04 | 280.83+6.45 77.40+1.27 | 80.40+1.52 | 20.65+1.09 |12.85+0.79| 302.77+11.59 | 243.98+11.76 | 264.12+10.99 | 240.43+9.99
3 1.02+0.03 276.22+3.89 75.20+£0.91 78.40+0.77 22.10+0.74 |13.03+0.36| 281.94+9.02 221.36+7.94 245.31+8.19 220.23+8.46
7 0.72+0.05 | 234.33+6.95 62.37+2.45 | 65.51+2.37 | 24.10+0.55 |13.63+.0.25| 178.05+15.84 | 128.06+14.13 | 154.55+14.02 | 137.23+12.91
Ejaculates/wk 18%CP
1 1.12+0.05 | 285.00+7.28 | 80.60+1.66 | 82.40+1.60 18.20+1.27 |12.00+0.77| 318.68+14.67 | 262.78+13.98 | 280.21+11.72 | 260.70+12.99
2 1.10+0.05 | 285.33+4.13 | 80.70+1.21 | 82.80+1.06 19.55+0.96 |12.40+0.68| 313.35+14.66 | 259.36+12.15 | 274.06+11.98 | 252.06+12.04
3 1.06+0.03 282.45+2.91 79.20+0.84 | 81.13+0.94 21.07+0.78 [12.27+0.46| 299.73+10.14 | 243.69+9.77 262.94+9.00 236.88+8.97
7 0.81+0.04 | 243.62+6.82 | 66.34+2.45 | 69.34+2.33 23.07+0.56 |13. 11+0.25| 206.84+15.97 | 154.01+15.15 | 180.44+14.18 | 161.19+13.24
Ejaculates/wk 20%CP
1 1.23+0.03 | 294.67+7.66 | 84.40+1.21 | 86.00+1.30 17.40+1.05 |11.40+0.85| 361.96+9.83 | 311.14+8.59 | 320.83+10.18 | 299.01+9.35
2 1.21+0.04 294.00+4.46 84.80+1.58 | 86.70+1.54 17.95+0.87 [11.35+0.81| 355.00+12.24 | 308.25+13.36 | 314.26+9.89 290.99+9.68
3 1.20+0.03 | 290.22+3.11 | 82.07+0.85 | 84.33+0.83 18.37+0.67 |11.63+0.33| 347.36+10.62 | 293.21+9.99 | 360.89+9.35 | 283.84+9.70
7 0.89+0.04 | 251.00+6.87 | 70.14+2.28 | 72.91+2.18 21.20+0.55 |12.27+0.21| 232.84+16.85 | 180.93+16.84 | 205.02+15.10 | 186.06+14.36
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