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ABSTRACT

The present study was carried out to evaluate the effects of protein and energy lew-
els in the diets of early weuaned rabbits on the growth performance and general health.
Two groups of growing New Zealand White rabbits (18 each} weaned etther at 26 or 35
days old, each was subdivided inio 3 subgroups, each of 6 kits. Three dlets were for
rmulated © contain three levels of crude protein (16 &18 and 19.2 %) with three levels
of energy (2522, 2831 and 3008 kcal DE / Kg diet, respectively). Each subgroup of rab-
bits was assigned randomly to one of the three diets from time of weaning till end of
the experimertt (84 days uge). Body welght of the rabbits and conswned diets wete
weekly recorded and the feed converston ratio was calculated as well 3 rabbits from
each subgroup were slaughtered at end of the experiment for determination of car-
oass traits, Blood samples were collected from the ear vein of the rabbits at end of ex-
periment to separate sera for analyzirig the total protein, albumtn, cholesterol and total
lipid.

The results revealed that early weaned rabbits moy need o feed diet containing
18% CP and 2831 keal DE / Ry dlet for nearly 24 days after weaning awd then after
the excess of dietary protetn and energy than the recominended levels would be not
beneficial in achieving more body development or weight gain. Increastng the dietury
proteint level or the energy concentration of the diet would formulated for the late
weaned (35 days) rabbits than (he recomnmended levels Is not adptsable, even maore,
feeding the high protein [19.2 %) high energy {3008 kcal DE /kg) evels resulted in neg-
ative ¢ffect ( low body welght). Niether the age of wearing nor the dietasy levels of CP
or DE affect the dressed carcass, body organs (tver, kidney & heart} or abdominal fat
percentages. Also, proximate chemical composition of liver and leg smuiscles shwwed no
significant differences due to levels of dietary CP & DE or uge of weaning. Results of
serum metabolites determination showed no specific trends.

INTRODUCTION They are assoeiated with weaning at early

Intenislve rearing systems are lncreasingly ages Lo reduec parturition trterval and io n-
used at present In commerelal rabbll farms, crease numerfcal productivity of rabbit does.
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Early weaning of young rabblts hus been pro-
posed as a mean of reducing does energy defl-
clt by decreasing milk energy cuiput and im-
proving the body condition of the doge and (ts
health status (Pascual, 2001: Gidenne and
Fortun-Lamothe, 2002; Xilccate et al,
2004). Also, carly weaning could reduce the
incidence of digestive disorders and reduced
pathogen transmission by Hmiting contacts
between ltters and does [Schlolaut, 1988),
The growth of rabbits could be affected by
weaning age. Trocine et al. (2001) observed
that early wcaned kits showed a lower llve
weight fn comparison with rabblts weaned at
32 days of age. Similar results were reported
by Gldenne and Fortun- Lamothe (2001).
The negative effect of early weaning on lve
weight was also reporicd by others (Ferguson
et al., 1997; Gidenne and Fortun-Lamothe,
2001; 2003; 2004; Gallole et al.; 2003,
2004). In additton, early weaning at 25 days
of age decrcased growth rate (Rodn'gues et
sl.. 1881} and Increased diarrhea inckience
{Lebas, 19983) when young rabblts were fed
commcreial fattening diets. Consequently, de-
sign of appropriate starter diets seems to be
necessary fo shorten lactation period and
maintain Intestinal health and performance of
young rahibits. A major constraint in formulat-
Ing these special diets is level of energy and
prolein. as younger anfimals have a less devel-
oped digestive system {(Maroumek et al.,
1985; Scapinello et al., 1999). As a conse-
quence, Increases the amount of energy or
proteln reaching the terminal ileum, might in-
creasc mortality during the post-weaning peri-
od (Blas and Gldenne, 1988; Lebas et al.,
10998).

The addition of fat to dlets for rabbits could
improve feed efficlency (Santoma et al,
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1987}. However, there Is a {ack of information
on the effects of fat addition to diets on
growth performance, body composition and
carcass characteristics of growing rabbits. So,
the purpose of this research was to invesii-
gate the lnfluence of protein and energy levels
and fat addition to fibrous dlets on growth
performance, dressed carcass percentage
measuremernts, body chemical composition of
liver & leg muscles and serum levels of some
metabolites of early weaned rabbits.

MATERIALS AND METHODS

The experiments]l rabbits and manage-
ment :

Thirty six unweaned New Zealand White
(NZW) kits were divided into 2 equal main
groups of 18 litters each. The first group was
weaned at 26 days old and assigned as early
weaned rabbits, and the second one of the M-
ters was left with thelr dams until 35 days of
age and asslgned as the late weaned rabbits.
The growing rabbits In both weaning ages
were subdivided into three subgroups {6 kits
each). These subgroups were randomly as-
signed to the respective dietary treatments
which dilfer in protein levels (16, 1B or 19.2%
CP) with different energy levels (2522, 2831
and 3008 kcal DE / K¢ diet, respectively], to
maintain the ealorie / proteln rallo nearly
constant (able 1), All rabbits were vaccinated
agalnst snuffles using Hemorrhagic Septice-
mia Vaccine and protected against parasites
using Ivomec preparation {0.5 ml! subcutane-
ous).

The lUtters were ralsed in a Nat deck battery
gystemn with unfversal specifieatlon. Yach doe-
cage was supplled with a metal nest-box, met-
al feeder and nipple drinkers. The kindled Iit-
ters remalned ln thetr nests with their dams
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Jor suckling and eating from birth &ll Ume of
weaning (efther at 26 or 35 days). Does and
Iitters were fed dlet containing 17 CP %, 2700
kcal DE/ kg & 11 CF %. The weaned growing
rabbits were sexed, welghed and tattoced.
Thenafter, the rabbits were removed into the
growing batterles (75x 50x35em / 2 growing
rabblts] according to thelr experimental feed-
Ing treatment, The batteries were placed (n a
windowed, naturally ventilated room. Experi-
mental perfod extended for 12 weeks from
mid of October 2008 to mid of February 2009.

Experimental diets:

Three experimental diets were formulated.
First diet (contro)} was formulated according
to NRC (1977} recommendation guides for the
nutrent requirements of growing rabblts to
provide 1€% CP and 2522 Kcal DE/kg. The
second diet provided 18% CF and 2831 Keal
DE / kg and third dlet provided 19.2% CP
and 3008 Keal DE / K¢ The experimental
diets supplemented with a mineral- vitamin
premix to eover the required trace elemerits
and vitamins lor growing rabblts. The formu-
iated diets were composed, mixed well and
pelletized (0.4mmy) then kept {n plastic bags
till using. The ingredients percentage and cal-
culated ehemieal composition of the experi-
mental dlets are presented In table 1. The
growing rabbits were fed ad llbitum and water
was avallable all the tine, Experimental dlets
‘were provided 2 tines daily (8 AM and 4 PM)
in estlmated amounts to avold wasling.

Indices for evaluation of growth perfor-
mances and serum metabolites :

The rabbils were weighed at the first day
after weaning to oblain lhe average Inltfal
body wetght then the average body woight and
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body galn were weekly determined. The aver-
age [eed consumption and feed eonversion ra-
Uo per rabbit per week was calculated
through out the experimental petiod.

Al the end of expedmment, blood samples
were colleeted from 4 rabbits {rom each exper-
lmental subgroup, Sera were obtalned by al-
lowing blood saruples to coagulate theo cen-
trifuged at 3000 rpm lfor 15 minutes. The
separated sera were [rozen at - 20°C in deep
freezer until used for determination ol total
protein (Kaplan et al. 1984), albumin {Dou-
mas et al., 1971), cholesterol (Allain et al.,
1974) and total lipid (Zollaer et al., 1962).

Carcass traits:

At the end of expertineni (84 days age),
three rabbits from each experimental sub-
group were randomly teken, weighed and
slaughtered to complete bleeding and re-
welghed again. The rabbits (rom caeh treat-
ment were dressed, eviseerated and the
dressed earcass % (Cargass weight / lUve
weight x100). abdominal fat, liver, kldneys
and heart welghts and percent in relation to
the live body welght were determined,

Chemical anulysis:

Samples from experimental diets were tak-
en for proximate ehemlcal determination of
CP, CF, EE and ash. In addition, samples
[rom intermal organs (ltver and leg muscles)
were taken for determinabion of CP. EE and
ash contents according to the conventioral
methods described by the A.O.A.C. (1890).

Statistical analysis:

Obtained data In the present work were
statisically analyzed for analysis of varlance
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(ANOVA) and least significant difference {(LSD)
as described by Saedecor and Cochran
(1067).

RESULTS & DISCUSSION

The data showed that feeding the early
weaned rabblis (26 days} the high protein-
high energy dlets (18 & 19.2% CP and 2831 &
3008 kcal DE/kg, respectlvely] significantly
tmproved LBW and BG (Tables 2 & 3) com-
pared to the rabbit led the narmal recom-
mended diet containing 16% CP and 2522
keal DE/kg. The statistically significant in-
crease in BW was contlnued till the 49 days of
age. However, the growing rabbits weaned
early at 26 days and led the diet contalning
18% CF had statistieally higher llve body
weight (LBW] than those fed the 19.2% CP-
diet starting from the age of 49 days old til}
end of the experiment at 84 days. The data for
the early weaned rabbits fed the higher pro-
tein diets (19.2% CP) indicated that the excess
In dletary proteln percentage (3.2% CP) did
not Improve BW developtent or BWG during
the perlod from 49-84 days of age (Tables 2 &
3). The results showed that BWG for the rab-
bits group fed the high protein diet (19.2%;)
was lower than that reported for the rabbits
group led the recommended, low protein diet
(16% CP} In this period. The present results
are In agreement with the findings ol Razzor-
enova and Morxozova (1880) and others that
dtet of growing rabbits should contain 16.5 to
18.5% CP. Also, Sanchez et al. (19B5) showed
thal Increasing the level of dletary CI" to 19 or
20% Jowered body welght gain. However, Ra-
harjo et al. (1988) reported that feeding diets
containing 16 or 21% CP gave comparable
(equal) growth performance. On the other
hand Jacob st al. (1092) led growing rabblts
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diets containing 14, 16 & 18% CP and 2600
kcal DE/ kg and concluded that WG in-
creased lUnearly with Increasing CP in diets
and pretein requirement for maxtmum growth
of rabbits 13 greater than that recommended
by NRC (1977). Also, Gongent et al. (1993)
reported that leeding 18.3% CP dict gave alg-
nificantly greater body weight than 16.82 &
23.32%. On this concept. Zapanty and Ah-
med (2000) indicated that live weight of NZW
rabbits improved significantly (p< 0.05) as
dietary CP level increased up to 18.2%.

In the late weaned rabblts (35 days), leed-
ing the high protein-high energy diets (1836
and 19.2% CP and 2831 & 3008 kcal DE /
kg) did not !mproved BW or BWG along with
the experimental perfod. Unexpectedly, feed-
ing the late weaned rabblts (35d) the diet con-
taining the normal recernmended protein
(1696) and energy {2522 kcal/kg) statistically
give the same results as those fed the high
protein (18% CP) and high energy (2831 kcal
DE/kg) diet. Abdel Malak {2000) showed that
LBWG of NZW growing rabbite increased by
Increasing dietary CP levels but with no sig-
niflcant differences between groups fed 16 &
18% CP. Therelore, it could be concluded that
the early weancd rabbita (at 26 days) may
need to fed diet contalning 18% CP Jor nearly
24 days lollowing early weaning {26 days) and
the excess of protein in the dlet would be not
beneficial in achieving more budy develop-
ment or welght gain. Increasing the dietary
protein level or the energy concentration of
the dfet would be formulated for the late
weaned {35 d) rabbits than the normal recom-
mended levels I1s not advlsable, even more,
feeding the high protein (19.2%) hlgh energy
(3008 kcal DE/kg) diet resulted in negative
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effect on growth. Similarly, Feugler et al
(2008} who fed growing rabbits of 36 days
old diets contalning 15, 18 or 21% CP
and concluged that dict contalning CF lev-
el less than 18% showed the lowest growth
rate as compared with other respective treat-
ments.

Feed Intake and feed conversion ratlo:-

Generally, the results concerning the week-
ly amount ol feed intake of the rabbit groups
weaned at 26 and 35 days of ages and fed the
different experimental diets did not show spe-
elfle trend (Table 4), The {luctuation recorded
in the weekly amount of feed intake between
the differcnt rabbit groups in some weeks of
the experiment can not be explained well,
however, It might be a reflection of health
status, difference in body weight development
of rabbif groups or encrgy concentratfon of
the experlmental diets. In spite of the [act that
the amount of comulative feed {ntake is sta-
tUstically the lowest [5750 and 4900 g in the
rabbit groups weaned al 26 or 35 days, re-
spectively and fed the high protein-high ener-
gy diets {19.2 % CP). On the other hand, the
rabbil groups fed 16% CP and 2522 kcal DE/
kg vonsumed higher amounts of the diet dur-
ing the whole cxperimental pertod (6190 and
5322 @) for the rabbit groups weaned at 26
and 35 days. respectively.

Fced conversion ratios (FCR) were mostly
better and sinificantly less In the rabbit
groups weaned at 26 days and fed the high
protein- high energy diets compared to the
rabbit groups fed the recommended levels of
CP and DE (Table 5). I{ is of great hmportance
to observe that feeding the late weaned rab-
bits (35 days) diets contalning tigher levels of
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efther CP {18 or 19.2 %] did not improve the
FCR (Table 5). This inding indicated that n-
creasing the CP and DE levela In diets of the

-late weaned growing rabbit 1s not advisable

and the recommended levels (16% CP & 2522
keat DE /kg) are practically sufliclent for feed-
Ing the NZW rabbtts under local conditions.
However, Increasing the CP and <nergy con-
tent (18% CP and 2831 keal DE/ kg in the
diet of the early weaned rabbits (26 days) Im~
proved the diet utilization represented In the
tecrms of body wetght and FCR (2468 g and
2.93).

Protein efficiency ratio (PER)

It s clear thal efficleney of protein (s
markedly effective in the early weeks of
prowth espectally in the kits weaned at 26
days of age. Also, the highest PER is recorded
for the early weaned (26 d) rabbits fed the diet
contalning 18% CP (6.22). The potency of PER
ol the diffcrent dlets decreased gradually with
tncreasing of age of the rabbits (Table &)
These {Indings Indicated that growing rabbits
need some higher protein content (18%) in
their dlet during the carly weeks of age (26-49
days).

Generally, [eeding the 18% CP digl has the
beat PER walue (1.92) In the early (26 d)
weaned rabblts. The data also showed that
feeding the recommended diet (16% CP &
2522 kcat DE) has the best value of total PER
In the late weaned rabbft groups (1.89 vs 1.64
or 1.45 for the 18 or 19.2% CP dlet respective-
lv}. This finding indicated that late weaned
rabbits may do not nerd further (ncreased (o
dietary CP or energy than the recommcended
levcls espectally in the late growing period {af-
ter 42 days of age).
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Carcass traits:

The data showed that either of dletary pro-
teln and energy levels or age of weaning of the
kits had significant tmpacl on dressed car-
cass%, organs welghl or percentage to live
welght. On the other hand feeding the growing
rabbit the high protein- high energy diets (18
or 19,2 % CP & 2831 or 3008 kcal DE/ kg, re-
gpecively] Increased the fat percentage of
dressed carcass (Table 6). Trocino et al
{2001) and Tuwmova et al. [2006) concluded
that age of weaning did not afiect dressing
percentage In growing rabbils at slaughtering.
On the other hand Ayyat and Maral (1997)
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showed that feeding growing rabbits high
energdy diet increagsed dresses carcass percent-

age.

Nether the age of weaning nor the dietary
levels of CP or DE affect the dressed carcass.
body organs (Uver. kidney & heart) or ab-
dominal fat percentages [Table 8. Also, proxl-
mate chemical composition of lver and leg
muscles showed no  significant differences
due to levels of dletary CP & DE or age of
weaning (Fable 8). Results of serum metabo-
lites determination showed no speclilc krends
(Table 7).
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Table 1. Ingredients aad calculated chemical composition of experimental diets.

N Experimental diets

. I 1Y a1
CYP level 16% 18% 19.2% B
DE (KcalKg) 2500 2812.5 3000
Ingredienis
Corn, yellow 2075 16.75 13
Soybean meal 21.0 26 31
Barsecm hay 19.39 20 17.75
Wheat bran 16.5 20 17
Wheat straw 15.8¢ 85 9
Molasses 34 2.0 2.0
Cottan seed oil - 3.5 7
Min. axd vit, Premix* 0.25 0.23 0.25
Lime 3tonc 1.1 1.2 1.2
Dicaltivm phosphate 1.1 0.8 0.8
Antitoxin 0.1 0.1 0.1
Anticoccidia 0.1 0.1 8.1
Charcoal 0.2 G2 0.2
Commor sakt 0.5 0.5 0.5
Mcthionine 0.2 0.1 0.(
Calculated cheniical composition
CP% 15.94 17.96 192
DE % 2522 2831 3008
CF % 13.23 {1.20 10.9
Ca% 0.35 0.36 0.36
P % 047 0.53 0.53
Lysine % 0.74 (.39 1.1

Methionine, ysline% 0.40 0.46 0.54

Analyzed chiemieal composition
CP % 15.86 17.79 19.40
CF % 1275 11,30 11.12
EE % 3.55 714 10.13
Ash % 11.06 10.91 9.50

*The mineral- vitatnin premix provide per kg dict: vitain A, 12,000 [U; vitamin D, 2,500 1U;
vitamin E, 12 mg, vitainin K, 2.5 mg; vitamin B1, 1.2 mp; vitamin B2, 6 mg; pantothenic acid, 12
g, folic acid, 1.2 mg; miacin, 36 mg, pyridoxine, 2 mg; vitamin B12, 0.0] mg; biolin, 0.06 ng:
Choline, 100mg; iron, 36 mg; copper, 5 mg: manganese, 72 mg, zinc, 60 mg, iedine, 0.45 mg;
selenium, 0.12 mg,.
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Table 2. Effects of distary protein and energy levels on body weight development of the growing rabbits weaned at 26 and 35

days of age.

Weaning ape, day

2% 3%
Dietary CP % {& 1% 152 ié 18 9.2
T
2 408 £10.28 41241234 408 « 9.87 . . .
3G 546° 211.21 600 %10.15 605+ 7.27 - . -
3% T06°£3097  RIO®x32.53 $20" £21.50 886°+15.15  $80°x1000  8%0%z 14.08
42 916° 444,35  1053%:4248  [044%= 23557 6223128 111323888  126% 23494
44 PETTETITT 129975395 1241713385 1346 5 51,14 1410 %2906 1367046679
56 1418°£ 82,53 19462 26230 1453 28032 1630746335  1622°=18.42 15764 6735
63 1650%£ 7927 1766 k6544 1658° £ 60.2 194575 156 1835°4 4889  [762%%& 1744
7 1841°4893  1978® w8086 1845689 2087+ 863 2050°479  1340% 5 42.40
77 064936 2214 £ 506 2T RSH2 228275 2264% 2869  2118% %370
84 218%+ 867 2468 %456 2158° £ 48.9 41T E8TS MBI 2T 229t M eR4

25 Means with different suprscripts seitlin the sape row are significantly differsns (P< 8.05),

2: 3
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Table 3. Efftces of dietary protein and energy evels on body weight gain of the growing rabbits weaned at 26 and 35 days ages.

Weaning age, day

26 33
{hetary CP % i6 13 19.2 1% 18 19.2
Agel day
26 .30 138% 226,19 IR8 %% 38 197%4 31 38 . - -
3035 160%+ 1825 210" #1051 218* £32033 . - .
3542 210% #2020 24372 1520 224™ %2877 2765 29,91 233% 5 1451 736™ & 19.83
47349 261° £19.14 246 5173 1975 % 21 3R 1845 21,10 T L1592 241"+ 42 08
49-56 24173138 247022345 212% w2007 284°% + 2518 212 §7.13 209° w2109
5663 2022 34 2200 LW 05T 4 1R.14 213%® % 1830 3™ % 16,70 1861 2 10.87
63-70 191" £2900 212% e85 TS0 D43t =10 215 ™+ 2282 17854 21.9%
MW7 223® £ 1281 236% 324 1725+ 12.2 195™ £21.6 21€™ 421,32 178° % 12 03
77.84 154742092 254%1307 141 ¢ = 16.67 193% % 2752 523 L1290 173% + 2653
Tatal gain
1-76- 84 d ISI0° £ 78.12 20562307  1988°+ 16.67 . - -
3-35- 84 4 1S3 £ 6130 1658 =284  1338% = 18. 43 1591%% 27,82 1607 +12.70 1401° & 20.53
sed

Means with diffment superseripts within the same tow am sigeificantly ddforent (P< 0.053,

i
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Table 4. Effects of dietary protedn snd envrgy levels on foed intake (g of the growing rabbits weaned at 26 and 35 days ages.

nfzn Ja mo “ﬁ ov

010 ‘T ‘ON 'HX "}10A

Wesning age, day
26 35
Buntary CP % 1& 1% 9.2 18 1§ 9.2
Age day
26436 165 4 787 17645 9.08 1864 14,12 . -
3033 22876926 24121121 266%& 22.14 . - -
3542 344 ¥ 4,57 OZ¥£576 4017 %1150 4434+ 1470 282% 5 127 390%=295
4245 53552730 AT R VA SO8" & 11.90 463 17.81 AG3%e 104 4335959
49.56 £34% 4 1.08 625%% [3.2  S43°4 1335 664% 5 15.31 681" 6.9 $27%% (8.5
36-63 1086% £ 13,65 RO+ 107 744% =+ 13.46 690 £ 1477 9202325 654%% 2168
63-70 1334282 91874919  1035%% 2335 8625 % 8.43 832°: 580  §15¥21.44
77 1039 & 1827 1064 1R.82 1021 + 56.21 110&23.6 1092 = 42.6 10075 326
7784 $42°E 25285 1234" 8314 1046 &55.50 1193670 1121% =873 1080° 2479
Tofal Feed uske
1-26-84 d 6199% = B8I%  G03I* =914 57805550 - . .
2-35-34d ST9T* 8811  S620*:714  S198" 7131 5321%4 986  S501% 19859 06 =701

Wt Means with differest supersiipts withis the game row are sigaificantly &fferent (P 0053,

< 4
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Tabie 5. Effects of dietary protein and energy levels on feed conversion ratios of the growing rabbits weaned at 26 and 35 days of ages.

Weoaning age, day
pic 33
Priesary UF 4% 115 i3 192 i6 8 |13
Age/ day
26 -30 12052019 890%£0.16 6.94% 20,12 — - v
30-35 143" % 0.24 113%&46.22 1.24% £0.27 - - -
35.42 1.64* £0.12 168%%0.14 L7952 0.04 1.40°% 2 021 164 0.4 1.65% =0.14
&2 - 49 205%¢ 0.20 23022 2.58%% 021 225%=028 15692033 Ly + 21
49 - 56 34244 0.08 253°% 2010 2.56"+ 016 23R 0S 32320« 04 2,527 %017
56 - 63 466"+ 0.38 164>+ 03 3.63%=025 3215+ 025 34672053 332%x026
63 - 70 5475023 4.33°% %061 553 & 0.51 1562042  387°x03 458" & (1%
10 - 77 4.66% £ 5.4 4515011 554%% 026 SE9%:023  510%% 1.0 5.66%+ 041
77 -84 £12* 20,41 4,865+ 0.44 £42*% 2072 $12%£ 033 503°x04] 6.24*£ 041
Allover FCR
1-26- 844 141° %831 2935027 230° 2943 - - .
2-35-84d 383 £ 4.43 338" £929 395" 2035 340%2823 140028 3507 2030

BT Means with differens supesscripts within e et Tow s signiBountly diffecon (0< 2.05),

B¥T
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Fable 6. Effects of protein and energy levels on protein efficiency ratio of the growing rabbits weaned st 26 and 35 days of agss.

Weaning age, day
26 35
Diecary protein 16 18 19.2 16 18 1.2
%

26-30 SIT 082 6225%0.11 SIR° £ 0.60 . . -
30.35 4.42% £ 0.18 450°£043 410 £ 045 . . .
3542 3857 £0.0; 3.35%+ 0.3 2.84°%032 394*% 443 343°2040  3.07°4031
42-49 3.08" = 0.26 2429040 1972046 2512021 361026 18372030
4956 184z 0.1$ 222%2 042 1BR™&015 270518 1745w 020 2.01%:0.48
5653 1.35°=0.i8 155021 1408« 0.16 19712020 1.20%2603 144 2015
83-70 1177016 130% 001 092401} 11102028 1450645 LII®z012
7077 1.35% 5 0.20 125% %015 086'%=010 LI19%0.42 L18°%006  164%:£015
77-84 103 %5 0.18 116°: 014 0.68°:008 1% 2000 LI2'&612 090008

Total PER 154 %030 1922022 15872013 1892032 1.64°£02% 148° 03

WS preang with difforent superscripts within (e same row are significantly difforest (P<0,05)

x4
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Tabile 7. Levels of serum total protein, atbumin, ol lipids and cholesterol of the growing rabbits weaned at different ages
g fod different levels of CP& DE.

Weaning age, doy

26 35
iiewry protein % 6% 1R % 193 % 16 % 8% 1%.2%
Sernm metabolites
Toul protein, g & 550%: 086 674% 085 6977k 042 SRR® 2040 5.50% 45 0.8% LR AP R
Aboarin, g/ & 22 048 238052 3)7%% 043 2170034 2085023 230%0.10
{molssterni, mg’ d 16.52% 24,62 3T SES 4L %750 450%=208 44432035 3SR a1990
Totat lipid g/ 4t 1754423 1789 =506 1892 373 9L £ 23,88 195352855 1921 4 43 &5

 Means with difforent superseripts within the same row are significantly differest {P< 0.05).
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Tahie 8. Effects of dietary protein and #nergy levels on carcass gqualify of die growing rabbits weaned at 26 and 35

days of ages.
Weaning age, day
26 35
Dietary protein % 16 18 20 18 18 pit
Live weight (g) 2232 825 2440*w 802 2145 * 4 40.7 28187 115 250= 40 24E7.55: 17
Liver weight () 83 .00 FRE 415 T34 E10 975+ 75 $L5 £ 8.1 86 £ 5.10
Liver % 33710402 320 £0.34 3432029 383 014 3654 0 15 333017
kidney weight (g) 154 9.50 166 +6.83 15+ 1.50 1768 £211 1146201 1824 001
Kidney % 0,71 2 003 .68 4 0.04 6,704 .05 6.76 1 0.4 0.6%4 0.0 $.67 = 0.0
Fat weight {g) k326 3NS5 &4.5 3564444 3284125 1255313 45351
Fat % L x028 13940382 1686602 £.23 %044 L.2% £0.37 £.86 = 0.38
Heart weight (g) t5%1.10 15412 1208 8 %878 1.5+ L1} 15064
Heart % 8.36 % 0.13 ¢.32£0.03 0.33 x 0.02 633 2002 30 %01 8.30 4 0.9
Dressed carcass {g) 1224% % 35 1426 % 95 124254 83 14420 53 14825423 142257 8)
Diressed carcass % 57,74 4 1.06 58.01 42,11 $7.86 4: 5.06! FT15%502 SES8a427 SE90 2401

*» Means with different saperscripts within the same pow sre significantly different (P< 0.65),

ary¥
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Table 9. Effects of dictary protein and energy levels on proximate chemical composition of liver & leg muscles
of the growing rabbits weaned a1 26 and 33 days of ages.

Wenning age, day
26 FEO
Dietary protein % 6% I8 % 192 % 16% i8% 19.2 %

Liver

Protein % 1RG0 =327 iRE5+ 346 18292279 1R87£214 9.1 2346 1812+ 341
Fat % B.75 4 1.34 8404148 gizx1.52 1.86 £ 1.6 231+1.5 TRI£1.03
Ash % 1455432 1.35+:027 136 5+ 438 RO 2078 18540322 1732027
Muoisturs % EL A 3 ] R4 546 T18 4+ 647 Fi40% 625 T3 = 6.68 FILO£595
Muscles

Protein % 1788 3 346 17753423 17174318 17284 2.12 11224318 1701 3.7
Far % 15038 460 % 0,67 434053 3N =424 437 w3454 £.54 4 041
Ash % 416232 KNl BRI K 402 038 438 =029 4182424 3037
Muoistare % T4 6 47} TA e 439 1364789 T3R &:647 TITH 544 73,1 & 346

LPT

D B DWIG VY



A. M., Orma; et al...

REFERENCES

Abdel Malak, N, Y, (2000} : Elfect of dic-
tary protein levels on rabbits performance.
Egyptian Journal of Rabblt Science. 10: 195-
206,

Allain, ¢.; Poon, L. and Chan, <. (1074) :
Enzymatic detcrmlnation of total serum cho-
lesterol. Clin, Chem 20. 470.

A.0.A.C, Assoclation of Official Analyti-
cal Chemists {1890) : Offictal methods of
analysis. 15th ed. Associatlon of Officlal Ana-
lytleal Chemists, Washington, D.C.

Ayyat, M. S. and Maral, 1. F. M. {1097) :
Effects of heat stress on growth, carcass traits
and blood components ol New, Zealand White
Tabbits fed various dietary encrgy-fiber, under
Egyptian conditions. Journal of Arid Environ-
ments; 37:557-568,

Blas, E. and Gidenne, T. (1868) : Diges-
tion of starch and sugars. In: De Blas, J.C.,
Wiseman. J. (Eds.)., The Nutrttion of The Rab-
bit. CAB [nternational Wallingford. PP. £7-38.

Doumas, B. T.; Watson, W. A. and Biggs,
H. Q. (1871) : Albumin standards and meas-
urement ol serum albumln with bromoceresol
green. Clin. Chim. Acta 31-87.

Fergusou, F. A.; Lukefahr, 8. D. and
McNitt, J. L. (1997} : A technical note on artl-
fictal milk Iceding of rabbit kits weaned at 14
days. World Rabbtt Science 5: 65-70.

Feugier, A.; Smit, M. N.; Fortun-
Lamothe, L. and Gidenne, T. (2008} : Fibre
and protein requirements of early weaned rab-
bits and the Interaction with weaning age: ef-
fects on digestive health and growth perfor-
mance. Animal Science 82 493 - 500
Cambridge University Prcss.

Gallois, M.; Gidenne, T. and Fortune-
Lamothe, L. {2003) : Digestive development
in the voung rabbit: impact of a weaning at 21

Mansoura, Vet. Med. J.

148

D. In: Proc. 3rd meetings of work group 3rd
and 4th cost Action 848, Prague, Czech Re-
public, 15 PP.

Gallols, M.: Gidenme, T.; Fortune-
Lamothe, L.; Le Huerouluron, 1. and Lalles,
J. P. (2004) : Weaning age and developinent
of the small Intestinal mucosa in the young
rabbit, In Proc. 8th world Rabbii Congresa.
FPuebla Mexico. 10793-1085.

Gldenne, T. and Fortum-Lamothe, L.
{2001) : Early weaning: elfect on performanc-
es and health. In: Proc. 2nd Meetings of work-
group 3rd and 4th Cost Actlon 848, Godolig,
Hungary. 34 pp.

Gidenpe, T. and Fortum-lamothe, L.
(2002): Feeding strategy for young rabbit
arcurnd weaning: a review of digestive capacity
and nuiritional needs. Anlm. Sci.. 75:169-
184.

Gldenne, T,; Fortun-Lamothe, L. and lap-
anouse, A (2003): Feeding behaviour of early
weaned rabbit: Elfect of the pellet dlameter,
10eme J. Rech. Cunicoles Fr., 19-20 Nov.,
2003 Paris, Ed. Par G. Bolet, ITAV] Publ., PP.
17-19.

Gldenne, T. and Fortun-Lamothe, L.
{2004): Growth, health status and digestion
of rabbits weaned al 23 or 32 days of age. In:
Proc., 8th World Rabbit Congress, Puebla.
Mexico. 846-852.

Gongnet, G. F.; Aseane. M. and De-
zoumbs, D. (1883): Elfect of different protein
intake on growth performance of rabhbits of lo-
cal breeds. Annales de Zootechinle, 42: 75-79.

Jacoty, D. V.: Penz Junlor, A. M. and Lo-
boute, E. M. (1982): Eflect of different
amount of protein on growth of New Zealand
White rabbits. Study ol galn composition arxd
carcass evaluation. Revista da Socledade

Vol. mo No. 1, 2010



A. M., Ormu; et ol...

Brasilelra de Zootecnia, 21: 575 - 584.

Kaplan, A. and koller, A. (1984}: Detremi-
natlon of total serum proteln. Ciin Chem the
C.V. Moshy Co. St Louls. Toronto. Princeton
1316-1324 and 418. )

Lebas, F. (1993]; Amelioration de la viabll-
Ite des lapereaux en cngralssement par un
sevrage tradil. Cuntculture 110, 73-75.

Lobas, F.; Gidenne, T.; Perez, J. M. and
Licols, D. (1808): Nutrition and pathology. In
: De Blas, J. C.. Wigeman, J. (Eds.), the Nutri-
tion of the Rabbit. CAB International, Waillng-
ford, pp. 197-213.

Marounek, M.; Vovk, 5. J. and Skrivano-
va, V. (1983): Distribution of activity of hy-
drolytic enzymes in the digestive tract of rab-
hits. Brit. J. Nutr., 73: 463-469.

NRC (1977); Nulrlent Requirements of
Rabbits. Natlonal Research Counctl 2nd Ed.
Wasington, D.C,

Pascual, J. J. (2001} Early wcaning of
young rabsbits: a review. World Rabbit Sci., &:
165-170.

Raharjo, Y. C.; Cheeke, P. R. and Patton,
N. M. {1988): Growth and productive perfor-
manee of rabbits on a moderately low erude
proteln diet with or without methionine or
urea supplementation. Journal of Antmal Sci-
ence B83: 795 - 803.

Razzorenova. E. A, and Morozova, K. N,
{1980): Nutrient requirements of rabbits. Kro-
Hkovodstvo [ Zverovodstvo, 5: 11 - 12.

Rodn'guez, J. M.; Fraga, M. J.; Pe'rez,
E. and De Blas, J. C. (1981): Influencia de la
edad al destetc sobre ¢l crecimtenio y mortail-
dad de |os conejos durante el pericdo de cebo.
In; Proceedings of the Slxih Symposium de
Cunlcultura, ASESCU, Zaragoza, Spain, pp.
159 - 164.

Sanchez, W. K.; Cheeke, P. R. and Pat-

Mansouru, Vet. Med. J.

149

ton, N. M. (188B): Effect of dietary erude pro-
tein leve! on the reproductive performance
and growth of New Zealand white rabbits. J.
Anim Sci., 60, 1029-1039.

Santoma, G.; de Blas, J. C.; Caraban™o,
R. M. and Fraga, M. J, (1987); The effects of
different fats and their inclusion level In diets
for growing rabbits. Antm. Prod. 45 291.

Scapinello, C.; Gidenne, T. and Fortun-
Lamothe. L. (1999): Digestive capacity of the
rabbit during the post-weaning perlod, ac-
cording to the mlk/solid leed Intake pattern
before weaning, Reprod. Nutr, Dev, 39: 423-
432,

Schlolaut, W. (1988): Present husbandry
and management condittons and development
trends in rabhit production. In: Proc. 4th
World Rabbit Congress, Budapest. Hungary,
1, 93-112.

8nedacor, G. W. and Cochran, W. G.
(1867): Statlstlcal Methods.6th ed.. Oxford
and 1BN Publishing Co., PP. 344-346,

Trecino, A.; Xiccato, G.; Sartori, A. and
Queaque, P. I. (2001): Eifect of starter diet
and weaning age on growth, caccal fermenta-
tUon and body composltion of young rabbits.
In: Proc. 2nd Meetngs of workgroup 3rd and
4th Cost Actlort B48, G_odollo, Hungary, 52-
53.

Tumova, E., Zita L. and Stotc, L. (2008):
Carcass guality in restrieted and ad ibitum
fed rabblis. Czech J. Ankm. Sci., 51, 214-
219.

Xiccato, G.; Trocino, A Sartorl A and
Queaque, P. 1. (2004): Effect of parity order
and lttter weaning age on the performance
and body encrgy balance of rabbit does. Live-
stock Production Sclence, 89: 230 - 251.

Zanaty, G. A. and Ahmed, B. M. (2000):
Effect of different dietary proteln sources and

Vol. X1I, No. 1, 2010



A. M., Orma; et al..,
180

levels on growth performance, nutrient utiliza- Zollner, N. and Kirsch, K. (1862): Deter-
Hon and carcass characteristics of growing mination of the fotal lpid concentration in
New Zealand white rabbits. Egyptian J. Rab- serum .Zentralbatt Fur Gesamate Experimci-
bit Sci., 10(2): 265-285. tal Medizin 135.545-549.

Mansoura, Vet. Med. J. Vol. XII, No. 1, 2010



A M., Orma; et al...

151
Lol anll]
| S e il LSl N1 G0 i aiUally s ot (g piann s
Z..a..a.”_, _,...2” QY.L.A.A‘_‘LD
3 pas Aol L1, MH‘}!J)& U;‘MGJH‘HM

3y pacd ) dasl = Jﬁ,g]&qu,,mn,u;.l,i,;,wlr.;

oA YAPY = Yot Y) Lty (ZNVOY = YA = VV) Dby ol o Bilsies Olpias i g2l Rual 00 Sl Lin (0]
5 Y1 b il Do s L T 3 (70Y - V) awlz,;ouc. (P8 SR PRV E L TATRRPIN T AW
Uil WSy (k] (3 ppall i = Doyl i — LA o ponall 50 87 IS 3 3sH b 30y okl i) 1 (e V) sl
G UK ang) W ol ity 10y I i e DU 7 ol pans 3045 adls A S [y TY) S
e SRR, IR EPUER FUSCIURSS FIOR SN § QU Lirtld o5 e (N sl T e gt ol <L)
Gagked )l i el IS Telas it ol 03y s Gt 70 5 YY) Uil e o Bt Sl pames iy Ly AL s
vany prlady 0t e ol Tl A0 aie gl S8 2o pamna JS o plll o DLk par iy citligaaadl Gl e el
Aol i ol i pamn IS o ¥ S o (IS iy il Oyt g S~ TSI i 1D 36,0
ol el 15 ol 4,
(Uil fas o o Y1l eian Bl (5, J A VAP 5 0050 7VA e gond Rk e Rpdactt) S aghaill 311 b -
Ay 15, L gk 53y oo 32,0 B Uy ) Xhd] (b 00l 85 ) sy el smgy 3135l ) s
WrES|
IV P KA T RTINS AL S N UTRSIPN PN B ¢ RVR £ D [PRPR PR T JURT NS PRFS 11| VA I ERTR
ol Ul 3 s SLYI Ge b 7 NRY ST VA ) 05 ! s ok — e i il BL5 s ) (s
Al Lo posd] e il gk 355 b b G )
0 s UK ol Byl s kg ) -
Al a1 055 T o Bl 3 s Ao 200 U1y 5l B 535 ) -
AL Dl b Tl 3 o 2 i, G 00 105 -
18 bl (LM s W 5 gl Gl o IS LS ¥R oy 2VA L Lt b g | g puims T3¢ oy —

Mansoura, Vet. Med. J. Vol. XII, Ne. 1, 2010



