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Growth Reproductive Traits Development and
Blood Constituents of Male Rabbits as Affected
by Post-weaning Duration of Feed Restriction
and Age
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Minia University , Elmina, Egypt.

HE effect of post-weaning duration of feed restriction (6 hr daily

feeding for 2, 3, and 4 weeks ) on growth, reproductive traits

development and some blood constituents of male rabbits were
studied . Fourty male californian rabbits at 5 weeks of age were
divided randomely into four equal groups , of 10 males each . The 1st
group was fed ad. libitum all through (control ) ; 2nd group fed 6
hr/day for 2 wecks; 3rd group fed 6 hr/day for 3 weeks and 42 group
fed 6hr/day for 4 weeks . After the end of the feed restriction periods ,
all groups were fed ad. libitum.

Post-weaning duration of feed restriction did not affect final body
weight at 18 weeks of age, however, at younger age (14 weeks )
differences among groups were significant (p < 0.05 ). Third and
fourth groups had small body weights . The significant (p < 0.05 )
reduction in feed consumption and the insignificant differences in total
gain resulied in an improvement of feed conversion in third and fourth

groups .

Testicles descending, penis development were delayed (p < 0.05 )
with longer II:n':.riods of feed restriction. At 11 weeks of age, only 30%
and 20% of thc males had descended testicles in third and fourth
groups , respectively , compared with 50% in first and second ones.
Also, 80% and 60% of the males had undeveloped penis compared to
10% in the same order . Testes, epididymis and tunica vaginalis
weights and testosterone level exhibited low values in third and fourth
groups at younger age (14 weeks ). However , at older age (18 weeks )
their values were similar to those in the control group. Epididymal
sperm reserve for both ages (14 and 18 weeks ) was lower in longer
duration of feed restriction (3 and 4 weeks ), but the difference was not
significant . Seminal volume was not significantly different among
groups , however fourth group had the lowest volume and second
group had the highest one . Semen pH and motility were significantly
(p < 0.01) different among groups , in which second one had the
highest pH and the lowest motility. post-weaning duration of feed
restriction had insignificant effect on blood packed cell volume , total
protein , albumin and globulin at both ages . Older males (18 weeks )
had higher values of all studied parameters than younger ones (14
weeks ). it could be concluded that post-weaning feed restriction (6 hr
feeding/day ) for more than iwo weeks did impair the performance of
male rabbits especially at younger ages, however rabbits could
compensate with the advance in age .

Key words : Rabbits , blood , growth, reproductitive traits , feed
restriction .
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Post-natal development of the animal is markedly affecied by many factors including
breed , age and nutritional status of that animal. Limiting the time of feeding is one
technique, which may prevent feed wastage and over feeding without impairing the
performanc of growing rabbits. Szendro and Lacza-Szabo (1986) reported that,
reducling daily eating time down to 9 hours for growing rabbits (4-12 weeks of age )
resulted in decreasing feed intake and improved feed conversion without changing the
average daily gain . On the other hands , nutritional defficiencies may impair
reproductive traits development, delay puberty and inhibit testicular functions in the
young male , but have much less effect on testicular functions in the adult (Frandson ,
1986; Hafez , 1987 ).

Thesefore , this work was conducted to study the effects of post-weaning duration of
severe feed restriction (6 hr daily feeding for 2, 3 or 4 weeks) and age on growth,
reproductive traits development and some blood costituents of growing male californian
rabbits .

Material and methods

This work was carried out in the Experimental Farm of Animal production
Department, Faculty of Agriculture , Minia University . Fourty young male californian
rabbits at 5 weeks of age were divided randomely into four equal groups fo 10 males
each, of almost the same average initial body weight (640 - 646 g ). The 1 st group was
fed ad. libitum all through; the 2nd was fed 6 hr daily for 2 weeks ; the 3 rd was fed 6 hr
daily for 3 weeks ; the 4 th was fed 6 hr daily for 4 weeks restricted period. The
restricted groups were fed from 8.00 a.m. to 2.00 p.m during the restriction periods ,
then ad. libitum after the end of the restricted periods . Animals were housed
individually in hutchs and were fed a commercially pelletted diet of 17.7% protein and
2895 ME/kg. water were freely available all the time .

Averages of body weight , body weight gain, feed consumption and feed conversion
were recorded and calculated weekly for each group till 18 weeks of age .

Testicles descending , penile development were weekly observed and recorded for
each rabbit from11 weeks of age till slaughtering at 14 weeks of age . At 14 and 18
weeks of age 4 males/treatment were randomely selected and deprived of feed for 12
hrs., weighted and slaughtered. Head weight, testes (w/o epididymis ), epididymis,
tunica vaginalis, accessory sex glands were weighted to the nearest gram. Sperm reserve
per testis and per epididymis were measured by the direct count technique according to
Amann and Almquist (1961) and Abd Elhakeam et af (1978), in which tissues were
macerated, blended and homogenized with 6.0 ML of isotonic formal saline solution,
then sperm were counted by a haemocytometer .

At 15 weeks of age five collections of semen at different days (5 days interval ) were
collected from each feeding regime (4 males/treatment ) by using an artificail vagina .
Semen volume (ml), semen pH and percentage of progressive motility were recorded for
each ejaculate. Ejaculate volume excluding the gelatious material was recorded to the
nearest 0.1 ml using a graduated collecting tube . Initial pH, using Whatman pH
indicator paper and progressive motility, using a microecope with warm stage, were
recorded immediately after collection. After the last semen collection ( HS ) , four
males/treatment were slaughtered at 18 weeks of age. Epididymal sperm reserve for
each slaughtered male in each treatment was also recorded .
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Two blood samples, w/and w/o heparin, were collected from each male during
slaughter. Blood plasma was obtained by centrifugation of whole blood at 300 1. p. m
for 20 min. and was kept at - 20°C for analysis . Packed cell volume (PCV % ) was
determined. Plasma total protein, albumin were determined by using commercial kits
(Bio- Meriex, France ). Globulin concentration was obtained by subtracting the albumin
values from the protein values. Testosterone concentration was measured by ihe
radioimmunoassay (R. I. A ) technique, against a standard curive of pure hormones, as
specified by the manufacture of the kits. Frozen plasma samples were thawed and
warmwd up for 10 min. in water bath before analysis. Serum testosterone level was
determined using coat-A-count j 125 RIA kits purchased for DPC, Ca 90045, U. S. A.

The radio activity was measured by a gamma counter. Data were subjected to statistical
analysis according to Steel and Torrie (1980).

Results and Discussion

1- Growth performance:

The results in Table (1) show that posi-weaning feed restriction of 6 hr/day for 2, 3
and 4 weeks did not affect final body weight (18 wks ). It was observed that 4th group
(4 wks restriction period ) had a similar body weight as the ad. libitum group, but the
third group had the lowest final body weight. The heaviest final body weight was
recorded for 2 wks restriction period. However at younger age (14 wks) the differences

TABLE 1. Growth performance of growing male californian rabbits as affected by post-weaning
duration of feed restriction.

Treatments
Parameter Ad. 6hr/day 6hr/day 6hr/day
l1ibitum for 2 wks for 3 wks for 4 wks

T T T T T e e e e e e e e e

Initlal {5 wks) 0.646+0.04 0.64140.04 0.64640.04 0.64040.05

b be

14 weeks 2.143£0.09% 2.181+0.05®  2.08640.02° 1.93740.08
Final (18 wks) 2.700+0.15 2.978+0.11 2.440+0.09 2.703+0.19
otal gain (k

2.054£0.09 2.337+0.07 1.79440.06 2.063+0.10
eed consumption (kqg):

9.86810.26" 9.91940.25%  8.271+0.23% §.696+0.35"

Feed conversion:

4.8040.33  4.2440.17 4.6140.24  4.3140.24

a-c
Means in the same row followed by different superscript
are significantly different (P<0.05).
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among groups were significant (p < 0.05), in which the fourth group had the smailest
body weight compared with the other groups (T able 1). Similar trend was observed in
total gain. males restricted for 2 wks (second group ) gained more than those fed ad.
libitum by 13.78%. It was realized that, with advance in age rabbits had compensated
for body weight and became similar to the control group, as demonstrated in this study
(Table 1). Similar finding was reported by Smerha et al. (1964), who reported that the
growth was retarded of the youner bulls on the lower plane of nutrition, but that of the
older bulls was not affected.

Feed consumption for rabbits feed restricted for 2 wks was approximately similar o
that of the control. However, in the other two feed restricied groups (3 and 4 wks of feed
restriction ) it was less (p < 0.05) by 16.19% and 9.986%, respectively, than that of the
conirol group. The optimal feed conversion was recorded in 2 wks feed restriction
period, but the differences among groups were not significant. The significant (p <0.05)
reduction in feed consumption and the insignificant differences in total gain resulted in
improvement in feed conversion representing 11.67%, 3.96% and 10.21% from that of
the control for 2, 3 and 4 wks feed restriction periods, respectively. these findings in are
agreement with those reported by Szendro and Lacza-Szabo (1986), who reported that
reducing daily feeding time to 9 hrs from 4 to 12 weeks of age had reduced daily feed
intake by 6 to 15% but feed conversion was improved by 7 to 13%, while daily gain was
unchanged in growing rabbits.

Recently, Abd Elmoty (1991) reported that reducing eating time for 8 or 6 hrs/day
decreased feed consumption and improved feed conversion, while there were
insignificant effects on body weight and total gain.

I{-Reproductive Traits Development:

Tasticles descending : Table (2) shows that descending of testicles in male rabbits is
occured at post-weaning and progressed with age. It was markedly affected by feeding
systems, in which post-weaning feeding restriction (6 hr. feeding/ day ) for 3 or 4 wks
resulted in 30% and 20% only, of the males had descended testicles compared with the
ad.libitum or the 2 wks restriction groups (50%). This significant (p < 0.05) difference
was found at earlier age (11wks ). Descending of testicles advanced progressively with
age, and by 12 wks of age all males in all groups had descended testicles (Fig. 1).

Penile development

Development of the copulatory organ (penis ) of male rabbits followed the
descending of the testicles, but it occures lately post-partum and with slower rate.
Feeding system had a significant (p <0.05 ) effect on penis development. at 11 wks of
age 10% of males had undeveloped penis in the ad. libitum or 2 wks feed restricted
groups as compared to 80% and 60% in the 3 and 4 wks feed restricted ones,
respectively (Table 2 ). All males (100%) in the ad libitum and the 2 wks restriction
groups had complete developed penis at 12 wks of age, while only 44% and 55% were
found in 3 and 4 wks restriction groups, respectively. The last two groups had all males
(100%) with complete developed penis two weeks later (14 wks of age ) as shown in

Fig. (1).

Penis development was slower in rate compaerd with testicle descending and it was
markedly related to age and body weight. percentages of males with developed penis
were 60.0, 76.4, 97.4 and 100% at 11, 12, 13 and 14 wks of age, respectively (Table 2).
penis length (m.m) followed, also, the same trend and it was affected (p <0.05) by
duration of post-weaning feed restriction and age. The lowest value of length (0.75
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m.m) was observed in 4 wks restriction group at 11 wks age. penis length of males in all
4 groups increased gradually with age, but it was shorter in 3 and 4 wks restriction
periods till 13 wks of age, then was similar to that of the control and the 2 wks
restriction groups (Table 2).

It has been reported that sexual maturity was delayed in younger bulls, which were
on lower plane of nutrition (Smerha et al., 1964) . Sutama ef al. (1985) stated that the
most sequence of events in sexual development at both low and high feeding levels was
testes descent, then mounting activity, then complete resolution of penile adhesions,
then presence of spermatozoa in the ejaculate. Also, they concluded that the group of
ram lambs on high plane of feeding reached puberty at younger age and heavier
bodyweight than the other group.

TABLE 2. Descending of testes and penis development in male californian rabbits as affected by
post-weaning duration of feed restriction and age.

o o o o i o o _—

Testes descending:(No. of males with descended/total males)

Ad.libitum  5/10 (50%)2 10/10(100%) 100% 100%
6hr/day-2wks 5/10 (50%)2 10/10(100%) 100% 100%
6hr/day-3wks 3/10 (30%)° "9/9 (100%) 100% 100%
Ghr/day-dwks 2/10 (20%)€ 9/9 (100%) 100% 100%

overail® 15/40 (37.5%)b 38/38(100%)a 100%a 100%a

pPenis developed:(No. males with developed penis/total males)

Ad.libitum  9/10 {90%): 10/10{100%)2 100%: 100%
6hr/day-2wks 9/10 (90%]8 lO/lU{lOO"e)b lDO%b 100%
6hr/day-3wks 2/10 (20%) 4/09 (44%), 89% 100%

6hr/day-4wks 4/10 (40%)° 5709 (56%)° 100%° 100%
overall” 24/40 (60%)c 29/38(76%)b 37/38(37%)a 100%a

Penis lenath (mm):

Ad.libitum 2.002 2.902P 5. 50% 6.002

=1 da a a

6hr/day-2wks  2.44% 4.00 5. 40 6.30

a ; c ab a

6hr/day-3wks  2.00% 2.005 1.002 6.302
6hr/day-4wks  0.75 2.80 3.70 6.30
overall 1.80d 2.90c 4.60b 5.90a

Means in the same column within the same parameter
followed by different superscripts are significantly
different (P<0.05).

* overall values In the same row under the same parameter
followed by different letter are significantly different

—(P>0.05).
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Fig. 1. Testicles descending and penis development in californion rabbits as affected by age and
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From the above results, it was found that duration of post-weaning feed restriction
(6 hr/day ) markedly affected the development of the external male sex characters , and
these characters were delayed if the duration of feed restriction was more than 2 wks.
Male sex characters are related to each other ; testicle descending is completed first,
followed by penis development, which might depend upon testosterone level (Hafez,
1987) and age of male, in addition to nutritional status in the early days post -partum,
that might affect body weight and consequently testes weight (Frandson, 1986 and Abd
Elmoty, 1991).

Head size and weight is considered as one of the external sexual criteria of male
vigour, usually good males have bigger heads than those of females. It was observed
that head weight was significantly (p <0.05) affected by duration of feed restriction and
age. Post-weaning feed restriction for more than 2 wks resulted in smaller head weights
(120.1and 114.9 g for 3 and 4 wks feed restricted groups, respectively.), especially at
younger age (14 wks ) as compared with ad. lib. feeding (127.2g) and the two weeks
group (135.7g ). As shown in Table (3), male rabbits could compensate for head weight
with advance in age. Average head weight of 4 wks feed restricted group at 14 week of
age was lower by 9.69% (p <0.05 ), while at 18 week of age it was lower, only, by
5.51% than that of ad.lib. group.

Testes, epididymis and tunica vaginalis weights at 14 weeks of age followed the
same trend. They had the lowest values in group 3 and 4 and the highest values in group
1 and 2, however, the differences among groups were not significant (Table 3). At older
age (18 wks), testes, epididymis and tunica vaginalis of feed restricted groups increased
in weights and reached those of the control group, even, they were heavier in 2 wks feed
restricted group as shown in Table (3). Also it was observed that posi-weaning duration
of feed restriction did not affect weights of accessory sex glands at 18 weeks of age.
Sutama and Edey (1986) reported a significant difference in body weight and testes
diameter among groups of rams fed low, mediuum and high levels of nutrition, while,
when the rams were given a common plane of nutrition, the differences among them
quickly decreased and were not significant within 6 months.

Testosterone is considered the major secretory hormonal product of the mature
testis. It acts locally to maintaine spermatogenesis and support maturation and function
aof the accessory reproductive structures and the development of the male type of
behaviour (Martin, 1978 and Hafez, 1987 ). Also, it is needed to maintain the functional
integrity of the tunica dartos muscle and the epididymis and general body metabolism'
(Salisbury er al., 1978). At younger age (14 wks), it was observed that testosterone level
was the lowest (1.24 ng/ml) in 4 wks feed restricted group, while it was the highest
(2.75 ng/ml ) in the same group at older age (18 wks). A wide range exists for piasma
testosterone concentration in male rabbit. The values in adult males were 270 ng/100ml
(Ewing et al., 1975), 50-1000 ng/100ml (Moor and Younglai, 1975) and 0.98-3.45 ng/ml
(Mahmoud, 1984). Testosterone level is closely related to testes weight (Hafez, 1987)
and decreasing plasma testosterone was attributed to the observed decrease in testes
weight (Mahmoud 1984 and Moustafa, 1990).

Total sperm reserve at 14 week of age followed the same trend, as it was the lower
(1.7 x10° ) in 4 wks feed restricted group compared with the control group (3.2x109 ).
However, at older age (18 wks ) total sperm reserve was 420x106 and 457.5x10° for the
same groups, respectively (Table 3). It was observed that at older age (18 wks ) 3 wks
restricted group had the lowest total sperm reserve (322x10” ) and the same group had

EgyptJ. Anim. Prod, 29, No.2 (1992)
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the smallest testicle weight (6.9 g) and also the lowest testosterone level (2.53 ng/ml) as
shown in Table (3). Yarney and Sanford (1990) concluded that testicular size and
spermatogenic function in yearling rams relate to serum LH and (or) testosterone
concentrations in the neonatal period and at puberty.

TABLE 3. Effects of post-weaning duration of feed restriction and age on male reproductlive traits
development and epididymal sperm reserves In californian rabbits.

_.,‘..___.._.__._.‘..__._4___-4,....__«_-___._..__...‘..__.‘_.____,.___..___...,..__.______-.-.__..

Parameter Age —==-————m—moooosms—memmososososoomommTEEETTTT Mean
{week) Ad- 6hr/day thr/day ehr/day for
1ibitum 2 weeks 3 weeks 4 weeks Age

._.....___...,._____..___.,*___._...___...____....,..___.....—__..______.....__...._...__.______,.___..__

14 127.2+5.1° 135.7:1.7% 120.141.2° 114.9+5.09 124.5+3.8
18  166.9%10.8 168.7+4.1 158.4%5.2 157.7:10.7 162.948.3A

Testes (T.) welght w/o epididymes: {g)

14 1.9+0.3 2.340.2 1.8490.2 1.610.2 1.940.2B
18 3.740.7 4.4+0.5 3.31+0.4 4.2+0.5 3.940.5A
didyme ) welights

14 1.240.2 1.2#0.1 1.0+0.1 1.1+0.1 1.1+0.1B

18 2.130.1 2.2+0.2 1.7+0.1 2.110.3 3.940.5A
Tunica vaglnalls weight:{g)

14 1.640.2 . 1.6+0.0 1.440.0 1.440.1 1.510.2B

18 2.540.1 2.610.2 1.910.1 2.440.4 2.4+0.24
Accessory sexglands at 18 weeks of age : (gl

1.940.5 1.9+0.2 1.6+0.2 2+210..1

Testosterone:(na/ml)

14 1.56+0.23 1.43+0.14 1,53+0.21 1.2410.16 1.4440.19B

18 2.6340.11 2.6640.14 2.5340.12 2.7510.09 2.64+0.13A

No. of erm/T. w/io E, xmﬁ-i_:_
14 2.6+ 1.1 2.8% 1.3 1.6+ 0.5 1.8+ 0.2 2.2+ 1.2B
18 105.0+25.5 142.5%22.5 127.5%25.6 120.0+427.4 123.8+25.4A

No. of sperm/E. gxm&}_;
14 0.6+ 0.4 1.2+ 0.5 0.4+ 0.2 0.6+ 0.6 0.7+ 0.5B

18 352.5481.1 322.54117.0 195.0#58.1 300.04106.2 292.5+93.7A

Total sperm inT.+E. (XlO-B-L
14 3.2+ 1.4 3.9+ 1.5 2.6+ 0.7 1.7+ 0.7 2894
18 457.5+93.5 465.0+115.3 322.5+473.8 420.0497.2 416.3
a-dy..1c  in the same row followed by different letters are
A Bsignificantly different (P<0.05).
rByeans in the last column followed by different letters
are significantly different (P<0.053). )
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Indeed, post-weaning feed restriction (6 hr feeding/ day ) for 2-4 wks duration
affected the performance of male rabbit. This effect was more detectable at younger
ages and rabbits can compensate with advancing in age . Feed restriction at younger age
resulted in smaller body weight, delay of testicle descending and penile development,
associated with smaller head, testes weights that were accompanied by lower
testosterone level and lower sperm reserve. However , with advancing in age all these
parameters of performance were similar to those of the control and showed that feed
restricted rabbits could compensate with age. It has been reported that testes weight,
testosterone levels and total sperm reserve in rabbits increased with the progress of age
(Miros, et al., 1980 ; Mahmoud, 1984 and Abd El-Moty, 1991 ).

Effect of post-weaning duration of feed restriction on some seminal parameters of
male Californian rabbits at 18 week of age is presented in Table (4). Sexual libido of

TABLE 4. Effect of post-weaning duration of feed restiction on some seminal characteristics of
californian male rabbits.

Ad- 6hr/day 6hr/day 6hr/day
l1ibitum 2 weeks 3 weeks 4 weeks

Number of ejaculates collected:

-collection no.l 4 5 6 7
collection no.2 4 5 6 10
collection no.3 5 4 6 6
collection no.4 5 T 5 8
collection no.5 5 5 4 5
Total 23 26 27 36
vera ejaculate volume (ml}):
collgction no.l 0.58 0.83 0.38 0.43
collection no.2 073 0.90 0.78 0.68
collection no.3 g.70 0.50 0.75 0.50
collection no.d 0.75 o 0.73 0.78 0.70
collection no.5 0.85 1.25 0.88 0.98

Overal average 0.73+0.0%ab ~0.9240,12a 0.71+0.08ab 0.66+ 0.07b

Average sperm-cell mobtlility (%):

cellection no.l 82.5 53.8 85.0 5L.:3
collection no.?2 B83.8 i 77.5 76.3
collection no.3 62.5 26.5 . 53.8 48.8
collection no.4 61.3 57.5 66.3 71.3
collection no.5 60.0 .28.8 78.8 46,3

Overall average 70.0+5.16a 49.7+7.01b 72.3+3.43a 58.845.31ab

Average semen pH:

collection no.l 7.40 7.68 7.48 7.23
collection no.2 7.35 T:.65 7.48 T 29
collection no.3 7.53 8.03 T 3D 7.10
collection no.4 7.63 8.08 7.35 7.30
collection no.5 Tw53 8.13 TS 7.35
Overall average 7.4910.07ab 7.91+0.13a 7.42+0.12ab 7.2510.10b
T R T S

g O\fergll means in the same row followed by different letters are
significantly different (P<0.05).
EgyptJ. Anim. Prod, 29, No.2 (1992)
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male is mainly depend upon adequate amounts of circulating testicular androgen
(Davidson, 1977). Number of successive ejaculates within certain period of time is one
way to express about this sexual libido. From Table (4), it can be observed that, the total
number of ejaculates (5 collections at different days ) was the highest in 4 wks restricted
group. In fact, this trend was in close relation with that of testosterone level (Table 3 ). It
has been reported that, testosterone reverses the effects of castration on sexual behavior
(Sachs and Meisel, 1988); increasing levels of testosterone produce a greater level of
copulatory behavior (Davidson, 1966 ; Herney et al., 1990). However, averge ejaculate
volume (ml) was the lowest in 3 wks (0.71m1) and 4 wks (0.66m1) restricted groups
compared with the 2 wks (0.92m1) restricted and control (0.73m1) groups (p >0.05).
Henney et al. (1990) reported that semen volume and sperm concentration were not
related to libido. At the same time, it was observed that, seminal volume increased with
subsequent collection in all treatments.

Average percentage of motile cells was found to be significantly (P <0.05) lower in
group 2 (49.7%) compared to the control and group3, but the differences among
groups3 and 4 the control were not significant. The decrease in semen motility observed
in the second group was related to higher semen pH in that group compared to the others
(Table 4). Recently, Sutama and Edey (1986) found insignificant differences among
jow, medium and high levels of nutrition in ram semen characters except in sperm
density, which was lower in low level of nutrition.

Generally, values of seminal characteristics of California male rabbits obtained in
this study were comparable to those reported previously (Abd Elhakeam ef al., 1992).

It could be concluded from this study that, the reproductive traits development in
male Californian rabbits are markedly affected if more than two weeks of post-weaning
feed restriction (6 hr feeding/day ) is applied, which is more detectable at younger age
(11-14 week ) and males can compensate with advancing in age.

IV- Blood constituents :

Mean values of PCV (%), total protein {(g%). albumin (g%), globulin (g%) and pH of
blood as affected by age and duration of post-weaning feed restriction are presented in
Table (5). All tested blood parameters were not significantly affected by different
duration of feed restriction, but the lowest values of these parameters were recorded for
3 and 4 wks restriction groups. This trend was observed to be more at younger age (14
weeks ) than at older one (18 weeks ). It seems likely that, male rabbits could
compensate with advance in age as shown in this study (Table, 5 ). At 14 wks of age the
mean values of blood parameters were : PCV 40.0, 39.1, 38.4 and 38.5% ; total protein
(2%) 6,63, 6.57, 6.41 and 6.40; albumin (g%) 4.13, 4.02, 3.91 and 3.89 for ad-libitum, 2
wks, 3 wks and 4 wks restriction periods, respectively. The trend of this results was
paralel to that of the growth performance results at 14 wks of age, in which 3 and 4 wks
of post-weaning feed restriction had the lowest body weight (Table 1) associated with
the lowest testes weight and testosterone level (Tables 2 and 3 ).

Age of animals markedly affected blood constituents . Mean values of all tested
parameters increased significantly (p <0.01) with age, and they were higher at 18 wks
than at 14 wks of age. These results are in agreement with those reported by Bolos
(1977), Drangev ef al., (1988), and Abd El-Moty (1991), who reported a significant
elevation of PCV and total protein with advanced age of rabbits.

EgyptJ. Anim . Prod, 29, No.2 (1992)



GROWTH, REPRODUCTIVE TRAITS DEVELOPMENT AND BLOOD ... 283

TABLE 5. Blood constituents of male ealifornian rabbiis as affected by age and post-weaning duration

of feed restriction.
Age Feeding restriction regime Mean
Parameter (WkS) ———-——-——mmmme e m e m e s e m e for
Bd. 6hr/day 6hr/day 6hr/day age
1ib. . for 2 wks for 3 wks for 4 wks
acked ce volum %
14 406.0+0.5 39.140.4 38.510.2 38.510.8 38.040.3

L% 1
18 43.640.2 42.8+0.6 42.430.6 42.530.7  42.810.3

Total protein (g%}
14 6.6340.1 6.57+40.1 6.41#0.2 6.40%0.2 6.504#0.1

18 7.6040.1 7.63#0.1 7.4610.1 7.5540.1 7.56+0.1

Albumin (g%)
14 4.13#0.1 4.0240.1 3.9110.1 3.89+0.2 3.984+0.1
: &

18 4.58+0.1 4.65+0.1 4.53+0.1 4.5410.1  4.5710.1

Globuline {(g%)
14 2.51%0.1 2.55#0.1 2.50#0.1 2.51%0.1 2.52+0.1
*

18 3.02+40.1 2.9740.1 2.9310.1 3.01+0.1 2.9840.1

U R ————— PP P B R Rl et ke dnd

* p<0.05 %% p<0.01

References

Abd Elhakeam, A. A.; Abd El-Moty, A. K.; El-Bogdady, A. H. and Hassanein, H. H. (1992)
Some physical characteristics of rabbit semen as affected by breed, lighting systems and
ejaculation sequences. Egypiian J. Rabbil. Sc., 2 (1), 37.

Abd Elhakeam, A. A.; Yassen, A. M.; El-Alamy, M. A. and Tony, 8. M. (1978) Sperm output
potential of Ossimi rams. Alex. J. Agric. Res., 26 : 557.

Abd El-Moty, K. L. A. (1991) Effect of reducing eating time on growth performance ,
reproductive performance and some blood constituents of rabbits. Egyptian J. Rabbit Sci. 1 (1).

Amann, R. P. and Almquist, J. O. (1961) Tachnique for direct measurent of gonadal and
extragonadal sperm reserves. J, Dairy Sci. 44 : 1537,

Bolos, R.B. (1977) Hacmatological study of the Balady, Boscat and Giant Flander rabbits . M.V,
Sc., Thesis, Fac. of Vet Med., Cairo university.

Davidson, J. M. (1966) Characteristics of sex bchaviour in male rats following castration. Anim.
Behav. 14 : 266.

Davidson, J. M. (1977) The neurchormonal bases of male sexual behavior. In : R. O. Greep (Ed).
Reproductive physiology 11. pp 225. University park Press, Ballimore, MD.

Dranev, D.; Boichev, K. and Baulov, M. (1988) Variation in enzyme activity and concentration
of some protein in blood serum of rabbits. Genetike : Selektsiya, 21 : 245. (A. B. A., 57 : 256).

EgyptJ. Anim. Prod.,, 29,No.2 (1992)



284 AAABD ELHAKEAM

Ewing, L. L., Brown, B, Ibry, D. C. and Jordine, I. (1975) Testosteronc and 5 reduced
androgen secretion by rabbit testes - epididymes perfused in vitro. Endocrinology 96 : 610.

Frandson, R. D. (1986) Anatomy and physiology of farm animals. 4th Ed., Lea and Febigiger,
philadelphia, U. S. A.

Hafez, E. S. E. (1987) Reproduction in farm animals. 5th Ed., Lea and Febiger, philadciphia, U.
S. A

Henney, S. R.; killian, G. J. and Deaver, D. R. (1990) Libido, hormone concentrations in blood
plasma and semen characteristics in Holstein bulls. J. Anim. Sci. 68 : 2784.

Mahmoud, M. M. (1984) photoperiodic control of the reproductive activity in domestic male
rabbits. Ph. D. Thesis, Fac, of Agric., Goerg-August University, Gottingen, Germany.

Martin, C. R. (1978) Textbook of Endocrine physiology. New york, Oxford University press, p.
259.

Miros, V. V., ShuliMov, A. G., Vogkoves Enskayam, N. S. and Mikhno, V. L. (1980) Age at
sexual maturity of rabbils, Anim. Breed. Abst. 52 : 788.

Moor, B. C. and Younglai, E. V. (1975) Variations in peripheral levels of LH and testosterone in
adult male rabbits. J. Reprod. Fert. 42 : 259.

Moustafa, A. A. (1990) Biochemical studies on some vitamins. M. se. Thesis, faculty of Agric.
Cairo University.

Sachs, B. D. and Meisel, R. L. (1988) The physiology of male sexual behavior. In : E. Knobil
and J. Neil (Ed.) The physiology of Reproduction. pp 1393. Raven press, New York.

Salisbury, G. W., VanDemark, n. L. and Lodge, T. R. (1978) Physiology of reproduction and
artificial insemination of cattle. 2nd Ed., W.H. Freeman and Company, San Francisco, U. 8.
A,

Smerha, L; Fulka, L. and Valenta, M. (1964) The effect of level of nutrition on the growth and
semen production and quality of dual-purpose bulls. 5 th Int. Congr. Anim. Reprod. A. 1
{Trenta), vol. IV: 190.

Stecl, R. G. D. and Torrie, J. E. (1980) Principles and procedures of statisticse. MC. Grow. Mill
Book Co. Inc. New York, U. 8. A.

Sutama, L. K.; Fletcher, I. C. and Edey, T. N. (1985) The attainment of puberty in Javanese thin
-tail rams at two different feeding levels. In Proceeding of the 3rd AAAP Animal Science
Congress, May 6-10, volume 1, Scoul korea.

Sutama, L. K. and Edey, T.N. (1986) Postpubertal sexual development in Merino rams after
differential feeding through puberty. Theriogenolgy, 25 (4) 601.

Szendro, Zs. and Lacza-Szabe, S. (1986) Effect of the reduction of cating time on productive
and behaviour of growing rabbits. 3rd International Colloguy Quality and Yield of rabbit
products., Rostock, D. D. R.

Yarney, T. A. and Sanford, L. M. (1990) Pubertal development of ram lambs ; reproductive

hormone concentrations as indices of postpubertal reproductive function. Canadian J. of Anim.
Sci., 70 (1) 149.

EgyptJ. Anim . Prod., 29,No.2 (1992)



GROWTH, REPRODUCTIVE TRAITS DEVELOPMENT AND BLOOD ... 285

fdlal:.JS.Jl:.LaL'.:dlaMIJ_,MJJJI
d;ld_‘l—-l-” b g _,.AaJL_n LAJ_‘I‘:IJ L...n.'ll‘,'fl VJ
‘-LL.IJI.:.-._-U.'.IMJI

il ase paSall dse galgll e 8

Landl Taala — Tl 300 TlS = 3l gaall gsY) o

Liogs Ladi3 Lol V) plhaddl aay Sl3ad] asaaddl 5,30 50
@M’Mﬂﬂlﬁﬂb(wh}i.f;‘iﬁﬂ
Y 5983 G pall @S paay ISy Lalalisll

ol i L 5 g dal1S ol (S5 £ Ll jall oda B pladsil
eaddl sal Lena A cnid saadl Lglude wlegana Lyl
Ope g 35300 Lisgy wleb N al cagid Ll (Jss33s8 )
Legaally pasbiad ¥ 3,500 Liays colobin T 3ad aaiid BUL LI
3500 olennl aay . pasbd £ 5,500 Luags colebu | cusds Ll
Jhie patid) sal Ldas LS aaalall L3is (5. A3 agaasdl
- Jaosasit

e Lstas 5555 o plaill aay AIAT apaasdl 5,58 Jsb
VE) oYl jaadl wie 5Ty p sl VA as wie Alad) 55l)
C Lgtae el Laaall paalas g oUEAYE (g gl
oanl) Gaaasyl . o)y W 5T mla Laul 01y UL (nGe saall
paeg A1) saasll paalas b Slgudl sl LaS i
s R T XI PRI PRSP IR BUIVETIRAR T L I A |
o O Japaitl Jales Gpeasd Jf @l puall 530
Leganlly JoouisSil LoGLL Tublly TUAH ghepanll
L aalan

G A1 saaasll 3555 Jab g Lisdas =AU ((eaeaill)
EgyptJ. Anim. Prod., 29, No.2 (1992)




286 AAABD ELHAKEAM

a3l 5 eSAl pe LB Z X 9 AV dag possed VYV pes sSe ang
Llsall e Taghslly AIBI Zeganll S JS 3 opSpundl] Ja33
Lolill oateganll o3 eS3 Alaal e 7 8. Slade L3l
o oSl Hland G 32 /N 5 LA Ol amy Ll . Jssaassily
JS b bid 7 Ve o B3,lE lagiie Jy (g5l agede jalala
o+ Gabeadl 3,501 e Jos3355s s paSe ganll S
Liba¥l 3allials €0 anll w3, g splly Losadll S JS O3
cnnie gankl B Leadiiie Laad oo stumyienddl Goo b (sisns Al
ate o3 pay ( gl VE) saiaall seadl aie Laul pdl LAILBH
Tegane o Uslaie L3asd colS (pagal VA ) SuSYI sand!

- Jassassdl

1 VE) Ousandl S ate Ty eall calalgaadl e fassfl G535

£ 51T ol agaasll 3,53 Jab salas pe J3 OIS (poswt YA

e JSs LR Losias pud =alS Fesdll oI ( pasbest
- - JusinsSits Lastill Te saall

yum:m#wuﬂt&uwlmm:
sl Ao gandl 5Shy SoI3ad] apaadl]) 3,558 Jekt Lrgias Siaa
Tagaally Lagastl La,ys S5 i b Lef Load JBI il
il Tasd el Lol Logontl cdas Sga skl Joluatl
Lidas Lolie (eoabl Joladl Lagaa Layal Laad U3ty Lo gaall
. JdssassSlly Alaadl agaast! pselee

Ligias 152805 55355 o pUaidl ang Aliaad) aseanfl 3,558 Jola
—Wl@JHIMJQﬂIdeQUﬂmﬂlMI&
VA 3 VE) OapeadldS ade cndgasalally Caesasidl TaeS el
( poseal YA) I yae S Lty s iad IS 5053 calaw ( Lespul
VE ) pubeall eall sie e pall oilspads JSI el L
- (o

LATEAN apaanll 3,38 Balsd oty Jolll oSes Tualsull 038 e
555 ehal Glel pUakll say Slegsad Se ( Lrass 12383 olele V)
LiSand elld oy suiaall sand] wie Lals L oshadSI0 3Y)
-J-“‘J'gr""f*‘rdiﬁ-'u%‘:'.}*-—*-”

EgyptJ. Anim . Prod., 23, MNo.2 {(1992)



