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ABSTRACT 

The present study was: carried out to evaluate ttw ~cts oj protein and energy leu­

cis in the diets oj eurly weuned rabbits on the growth peryormance and generaL health. 
noo group .. " oJgrowing New Zealand White rabbits (18 each) weaned ett.herat 26 or 35 

days ofd, each was subdwided into :3 subgroups, each oj 6 k(ts .. Three diets were Jor­

mulaLed to contain three levels oj crude proleln 06 &18 and 19.2 %J wlth three levels 
oj energy (2522, 2831 and 3008 kcal DE J Kg diet, respediuelyJ, ECU'It subgroup of r~ 

bits was assigned randomly to one oj th£ three diets Jrom time oj weaning till end oj 

the experfment (84 days age). Body weight of the rabbits and consumed cbets were 

weekly recorded and the feed conversion mtto was ca!cultued as well 3 rabbits from 
each subgroup were slaughtered at end of the experiment Jor detennination of car· 

ca.ss trait~t Blood. samples were collected from the ear vein of the rabbits at end oj ex­
periment to separate serajor anulyzlrig the total protein, albuJTlm, cholesterol and total 

lipid, 

The results revealed tflat early weane.d rabbits may need to feed diet containing 

18Jb CP and 2831 kcal DE: I Kg dJet Jor nearly 24 days aj'lRr wca1lmg and then after 

the excess oj dtetmy protem and energy than the recommended levels would be not 
beneficial in achieving more bod.y development or weight gain. Increasing the dietary 

protein level or the energy cO(lcentratton oj the diet would Jorrnulated. Jor the !ate 

weaned (35 days) rabbits than the recommended levels Is not advtsable, even more, 
Jeeding the high protEin (19,2 %) high energy (3008 kcal DE /kfJJ levels resulted in neg­

ative ejJect (low body weight). NiRtfter tile age <?fweantng nor the dietary levels ojCP 

or DE affect the dressed carcass, body organs (lWer, kidney & heart) or abdominal Jat 
perceru:ages. AlSo, proximate chemical composUton oJfiver and leg muscles showed no 

SignifICant differences due to levelS oj dietary CP &. DE or age of weWling, Results oJ 
serum metnboHtes detennination showed no specifiC trends. 
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INTRODUCTfON 
intenslve rearing systems are lncrcasingly 

used at present In {;ommerelal rabbll fanns, 

lhey are associated I.lIith weaning at early 
ages Lo reduec parturition tnterval and to In­
crease numerical productivity of rabbit does. 
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Early weaning of young rabbJts has been pro­
posed as a mean of reducing does energy defi­
cit by decreasJng mJlk energy output and im­
proVing the body condition of the doe and its 
health status [Pascual. 2001: Ql.deDJle and 
FortlJn..Lamothe. 2002; Xlccato et al., 
20(4). Also, early weanlng CQuId reduce the 
IncIdence of digestive disorders and reduced 
pathogen transmission by Itm1Ung contacts 
between utters and does (Schlolaut. 1988). 
The growth of rabbits could be affected by 
weaning age. Tl'oclno et aL (2001) observed 
that. early weaned kits showed a lower Uve 
wcight 1n comparison with rabbIts weaned at 
32 days of age. Similar results were reported 
by Q!denne and Fortun~ Lamothe (2001). 

The negati\>"'C effect of early weanIng on nve 
wctght was also reported by others {Ferguson 

et aI .• 1997; G{denne and Fortun-Lamotbe. 
2001; 2003; 2004; GaUoI. et aI.; 2003. 
2(04). In addition, early weanlng at 25 days 

of age decreased growth rate (Rotin: guez et 
at .• 1981) and Increased diarrhea IncIdence 
{Lebas. lOO3} when young rabbits were fed 

commercial fattening diets. Consequently, de­
SIgn of appropriate starter diets seems to be 

necessary to shorten lactation period and 
maIntain Intestinal health and penonnance of 
young rabbits. A major constraint In formulat­
lng these speCial diets Is level of energy and 
proleln. as younger anJmals have a less devel­
oped dtgesUlr"t system (Marounek et at., 
1995; Scapiuello et 81 .. 1999). As a conse· 
quence. lncrease$ the amount of energy or 
protein reaching the termlnal Ueum. mIght In­
crease mortaUty during the post-weanlng peri­

od (DIu and Gldcnne. 1998; Lebaa et al .• 
1998). 

The addJUon of fat to dIets for rabbIts could 
Improve feed efficiency (Santoma et d .• 
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1987}. However. there is a Jack of infonnatton 
on the effects of fat addition to diets on 

growth performance. body composition and 
carcass characteristics of growing rabbIts. So, 

tile purpose of this researeh was to Invest1~ 

gate the Influence of protein and energy levels 
and fat addition to fibrous dIets on growth 
perionnance. dressed carcass percentage 
measurements. body chemical composltlon of 
liver & leg muscles and serum levels of some 
metaboUtes of early weaned rabbits, 

MATERlilLS AND METHODS 
The experlm.ental nbbite and manap~ 

ment: 
Thirty six unweaned New Zealand 'White 

(NZW) kits were dtv:lded 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 Ut­
ters was left with theJr dams untU 35 days of 
age and assIgned as the late weaned rabbits. 
The grow1ng rabbits In both weaning ag('-s 
were subdIVIded tnw three subgroups (6 kits 
each). 'Chese subgrQups were randomly as­
Signed to the respective dietary treatments 
whJcb dUIer in protein levels (16, 18 or 19.2% 
CP) 'v,,1th different energy levels (2522. 2831 
and 3008 kcal DE I Kg diet. respectively), to 
maintain the ealorie I protein ratio nearly 
constant (fable 1), All rabbIts were vaccinated 
againSt snuffles ustng Hemorrhagic Septlce­
mJa Vaccine and protected against parasHes 
using Ivomec preparation (0.5 ml subcutane­
ous). 

1'he litters were raised in a flat deck battery 
system with universal speci6eatIon. J"A\ch doe­
cage was suppUed with a metal nest~box, met­
al feeder and ntpple drinkers. The kindled lU­
ters remained In their nests with the1r dams 
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fur suckling and eating from blrth till time of 

weaning {eiUier at 26 or 35 days]. Does and 

Utters were fed diet contalning 17 CP %, 2700 

kcal DEI kg & 11 CF %. The weaned growing 
rabbits were sexed. weighed and tattooed, 

Thenafter. Uie rabbits were removed into the 

grOWIng batteries (75x 50x35em I 2 growing 

rabbtlsl according to lhelr experir.oenLal feed· 
Ing treatmenL The batteries were placed 1n a 

windowed, naturally ventilated room. Expert­

mental pertod extended for 12 weeks from 
IJljd of October 2008 to mid of February 2009. 

Experimental diets: 
Three experimental diets were formulated. 

FIrst diet (control) was formulated ac('ordjng 

to NRC (l977) recommendation gUides for the 

nutrient requlrements of growing rabbIts to 

provide 16% CP and 2522 Kca) DE/kg. The 
second diet proVided. 18% CP and 2831 Keal 

m; I kg and third dIet pr",1ded 19.2% CP 

and 3008 Kcal DI.£ f Kg, 111e experimental 
diets supplemented W1til a rnineral- vltamln 

premix to eover the required trace elements 
and vitamIns for growing rabbtts. The fonnu~ 

lated dIet." were composed. mixed well and 

p!'Jletized {OAmm} then kept in plastIc hags 

til! using. 11:1e ingredients percentage and cal~ 

cuiated ehemical compos:Jtlon of the experi~ 

mental diets are presented in table 1" The 
grov.1ng rabbits were fed ad llbitum and water 
was avaUable aU the time, Experimental diets 

were provided 2 times daily is A..'4 and 4 PM) 
in estimated amounts to avoid was ling. 

Irulico& for evaluation of growth perfor­
mances and serum metabolltes : 

The rabbits were weighed at the first day 
after weaning to obtain the average InItial 

body weIght lhen the average body weIght and 
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body gain were weekly determined. The aver" 

age feed consumptIon and feed eonverslon ra­

UO per rabbit per week was calcuLated 

through out the experlmental pertod. 

At the end of experiment. blood samples 

were collected from 4 rabbit." from each exper­
imental suhgroup. Sera were obtalned by al­

hw.1ng blood samples to coagulate then cen" 

trifuged at 3000 rpm for 15 minutes. The 
separated sera were frozen at . 20°C in deep 

freezer until used for determination of total 
protein (Kaplan et aI. 1984), albumin (Dou­

ma. et al., 1971). cholesterol (Allaiu et at .• 
1974) and total lipid fZo11ller et ai., 1962), 

Carease traitS! 
At the end of experiment (84 days age), 

three rabbits from each experimental sub­
group were ra.ndomly taken. weighed and 

slaughtered to complete bleeding and re­
weighed again. The rabbits from ca("h treat­

ment were dressed. eviseerated and the 

dressed carcass % (Carcass weight I l1ve 

weight xlOOj. abdominal fat. liver. kkineys 

and heart weIghts and percent in relation to 

the live body weight were determ1ned. 

Cheudcailllalysls: 
Samples from experimental diets were tak w 

en for proximate chemical determination of 

CP, CP', EE and ash. In addJ.tion, samples 
from internal organs fllver and leg muscles) 

were taken fOl" determination of CP, BE and 
ash contents according to the conventional 

methods descrtbed by the A.O.A.C. (1990). 

Statlstleal analysla' 
Obtained data 1n the present work were 

sta.tisUcally analyzed for analysis of valiance 
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(ANOVA) and least stgnlflcant dIfference {LSD) 

as described by Suedecor and Cochran 
(1967), 

RESULTS & DISCUSSION 
The data showed that feeding the earJy 

weaned rabbits (26 days) the high protein­
high energy dJets (18 & 19.2% CP and 2831 &. 

3008 kcal DE/kg, respectively) sIgnificantly 

improved LaW and BO CTables 2 & 3) corn~ 
pared to the rabbit fed the normal recom­

mended diet containing 16% CP and 2522 
kcal DE/kg. The stausttcaUy slgntfi(:afll In­

crease in BW was continued un the 49 days of 

age. However, the growing rabbtts weaned 
early at 26 days and fed the diet containIng 

18% CP bad slatlsUeaUy higher lIve body 
weight (LEW) than those fed the 19.2% CP~ 

diet starting from the age of 49 days old Ull 
end of the experJment at 84 days. The data for 

the early weaned rabbJts fed the higher pro­

tein dlets 09.2% CP) indicated that the excess 
In dIetary proteIn percentage (3.2% CP) dId 

not tmprove BW dcv'elopment or aWG durlng 
the pertod from 49-84 days of age (Tables 2 &: 

3]. The results showed that BWG for the rab­
bits group fed the high protetn diet (19,2%) 

was lower than that reported for the rabbits 

group fed the recommended. low protein diet 
(16% CP) In this period, The present results 

are In agreement with the findIngs of Razzor­
enow and Mo:rozGYa (1980) and others that 
dtet of groWing rabbits should contain 16.5 to 
18.5% CP. Also, Sanchez et at (1985) showed 
thalIncreastng the level of dIetary CP to 19 or 
20% lowered body weIght gain. However, Ra­

harjo et aI. (1986) reported that feeding diets 
containIng 16 or 21 % CP gave comparable 

[equal) growth perfonnance. On the other 

hand Jacob et aI. U992} fed growing rabbits 
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diets conta.1nlng 14. 16 & 18% CP and 2600 
kcal DEI kg and concluded that WG in­

creased linearly with Increasing CP in diets 

and protein requirement for maximum growth 
of rabbtts 18 greater than that recommended 
by NRC (1977), Also, GonJIont et ai, (1993) 

reported that feeding 18.3% CP diet gave slg­
nlf!canUy greater body weight than 16,82 & 
23.32%. On this concept. Zananty and Ah­
med (2000) Indicated that llve weight of NZW 

rabbIts improved slgntflcantly (p< 0.05) as 

dietary CP level increased up to 18.2%. 

In the late weaned rabblts (35 days), feed­
Ing the high proteln-high energy diets (18% 

and 19,2% CP and 2831 & 3008 kcal DE I 
kg! did not improved BW or BWG along with 

the experimental period. Unexpectedly, feed­
tng the late weaned rabbIts (35d) the diet con­
taining the normal reeommended proteIn 
(16%) and energy (2522 kcallkg) statistically 

gtve the same results as those fed the high 
protein (18% CP) and high energy (2831 kcal 

DE/kgJ diet _el Malak (2000) showed that 
LBWG of NZW growing rabbft.~ increased by 

lncreasing dIetary CP levels but With no sig­

nIficant differences between groups fed 16 & 

18% cp, Therefore. it could be concluded that 

the early weaned rabbits (at 26 days) may 

need to fed diet oontalnlng 18% CP for nearly 
24 days following early weaning (26 days) and 
the excess of protein In tile diet would be not 
benefiC1aJ in achieving more body develop­
ment or weIght gain. IncreasIng the dietary 
protein level or the energy ooncentration of 
the diet would be formulated for the late 
weaned (35 d) rabblts than the normal recom~ 
mended levels Is not advIsable, even more, 

feedIng the high protein (19.2%) hIgh energy 
(3008 kcal DEIkg) dJet resulted in negaUvt" 
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effect on growth. Similarly, Feugler et aI. 
(2006) who fed growing rabb:lts of 36 days 

old diets containing 15, 18 or 21% CP 

and concluded that dIet contatnlng CP lev~ 
et less than 18% showed the lowest growth 

rate as compared with other respective treat~ 

ments. 

Feed llltake and feed convertllon ntl():~ 

Generally, the results concernJng the week­
ly amount of feed intake of the rabbit groups 

weaned at 25 and 35 days of ages and fed the 

different experimental diets did not show spe-­
eifle trend ITable 4). The fluctuation recorded 

In the weekly amount of feed intake belween 
the different 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 rabbit groups or energy concentration of 

the expertmental diets. In spite of the fact that 

the amount of cumulatNe feed intake is sta­

Ustlcally the lowest (5750 and 4900 g) in the 

rabbit groups weaned at 26 or 35 days. re­

spectively and fed thc high protein-111gh ener­
gy dIets U9.2 % CPl· On the other hand, Ule 

rabbit groups fed 16% CP and 2522 kcal DEJ 
kg consumed higher amounts of the dIet dur­

ing the whole experimental period {6190 and 

5322 g} for the rabbit groups weaned at 26 
and 35 days, respeetlvely. 

Feed conversion ratios (FCR) were mostly 

bette}' and stgnificuntly less in the rabbIt 

groups weaned at 26 days and fed the high 

protein·· high energy diets compared to the 
rabbit groups fed tile recommended levels of 

CP and DE ITable 5). [t is of great importance 
to observe that feeding the late weaned rab~ 

bits {35 days] diets containIng hIgher levels of 
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either CP (18 or 19.2 %) dtd not improve the 

FCR ITable 5J, This finding indlt..:ated that In~ 

en::aslng the CP and DE levels in diets of the 

-late weaned grOWing rabbit Is not advisable 

and the recommended levels (16% CP & 2522 

kcal DE Jkg) are practically sufficient for feed­
tng the NZW rabbtts under local conditions. 

However, Increasing the CP and energy eon­

tent (18% CP and 2831 keal DEI kg) in the 
diet of the early weaned rabbtts (26 days) Im M 

proved the diet utiUzation represented in the 

tenns of body weight and }o'CR (2468 g and 
293), 

Protelll emcicucy ratio (PER) 

It 1s clear thai efficiency of protein Is 

markedly effeL:Uve in the early weeks of 

growth especially 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 

eontalnlng 18% CP (6.22'. The potency of PER 

of the dlffcrent diets decreased gradually with 
lncreasJng of age of the rabbits (Table 6) 

These findings Indicated that growing rabbits 
need some higher protein content (l8%} In 
their dlet durtng the early weeks of age (26-49 
days), 

Generally, feedIng the 18% CP diet ha..~ the 

best PER value (1.92) to the early (26 d) 

weaned rabbits. The data aiso showed that 

feeding the recommended diet {16% CP & 

2522 ktal DEl has the best value of total PER 

in the late weaned rabbit groups (1.89 vs 1.64 
or 1,45 for the 18 or 19.2% CP diet respectlv-e· 

ly). This finding indicated that late weaned 

rabbits may do not oeed further Increased in 

dIetary CP or energy than the recorrnncnded 
levels especlaUy In the lale growing period tat:.. 

tcr 42 days of age), 
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Ca.r<:!1ltI& traits: 
The data showed that either of dIetary pro­

tem and energy levels or age of weaning of the 

kits had slgnlfic.1nt impact on dressed car­
cass%. organs weight or percentage to live 
weight. On the other hand feeding the groWIng 

rabbIt the hIgh proteln~ hIgh energy diet6 OS 
or 19,2 % CP« 2831 or 3008 kcal DEI kg. re­
spectively; increased the fat percentage of 

dressed earcass (fable 6). Trochlo et aL 
(2001) and Tumova et aL (2006) concluded 

that age of weaning did not affect dressIng 
percentage in grmvJng rabbIts al slaughtering, 

On the other hand Ayyat and Mara! (1997) 
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showed that feedIng growtng rabbIts hJgh 

energy diet Increased 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 abo 
domlnal fat percentages Frable S). Also, proxI­
mate chem.lca1 composition of liver and leg 

muscles showed no stgnillcant differences 
due to levels of dJetary CP & DE or age of 
weantng crable 9). Results of serum metabo­

lites determination showed no specific trends 

(Table 7), 
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TabJe 1. Ingredients and calculated chemical composition of e:xperimental diets. 
.--.-.. -----.-.--.--.----------

~. _________ . __ ~~~m~~~s._~ __ .~ __ . ___ ._ 
I 1I III ----_. ._----_ .•. ------_. 

CPlevel _____ 16%~ ____ ._ .. _~ __ 18~0) __ .. __ ~ __ 19.2% 
_DE (K.aUKS) . ____ . 25~_O_._._.~ 2812.5 :lOOO 

lDgredienis 
Corn, yellow 20.75 16.75 13 
Soybean meal 21.0 26 31 
8arseem hay 19.39 20 17.75 
Wheat bran 16.5 20 17 
Wheal straw 15.81 8.5 9 
Molasses 3.0 2.0 2.0 
Cotton seed oil 3.5 7 
Min. and viI, Premix" 0.25 0.25 0.25 
Lime stone LI l.2 1.2 
Dicalr-imn phosphate 1.1 0.8 0,8 
Antitoxin 0,1 0.1 0,1 
Anticocddia 0.1 01 0.1 
Charcoal 0,2 0.2 0,2 
Common salt 0.5 05 0.5 
Methionine 0,2 0.1 0,1 

Calculated chemical composition 
CP% 15,98 17,% 19,2 
DE% 2522 2831 J008 
CF% B.23 1 l,20 10.9 
Ca% 0.35 0,36 0.36 
P% 0,47 0.53 0.53 
Lysine % 0.74 0.89 L1 

Methionine, eysline% 0.40 OA6 0,54 

Analyzed chemielll composition 
CP% 15,86 17,79 19,40 
CI:% 12,75 1130 11.12 
EE% 3.55 7.14 10,13 
Ash % 11,06 10,91 9.50 

*The mlneral- vitamin premix provide per kg dict: vitrurun A, 12,000 IU; vitamin D, 2,500 m; 
vitamin E, ! 2 mg; vitamin K, 2.5 mg; viiamin B I, 1.2 mg; vitamin 82, 6 mg; pantothenic acid, 12 
m&: folic add, 1.2 mg; niacin, 36 mg; pyridoxine, 2 rug; vitamin B12, 0.01 rug; biotin, 0.06 Ing: 
Choline. IOOmg; iron, 36 mg; copper, :; mg; manganese, 72 mg; zinc, 60 rug. iodine, 0.45 mg; 
selenium, 0.12 mg. 
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Table 2. Effects of dietary prolein and energy levels on body weigbi development of the growing rabbits weaned at 26 and 35 
days of age. 

Weaning age, day 

26 15 

Dietary CP % l6 " 19.2 16 1& 19.2 

Age/day 

26 408±10.28 412±1234 408 ± 9,87 

30 546& ±11.21 6oo*±10.15 60S":I:: 7.27 

35 706°±3097 RIO b::!:: 32.53 820\'0:21.50 Sg6 a ± 15.15 ago I :1::10.00 89{)~± 14.08 

42 9!6~ ± 44,35 I053 b ±42A8 10441>;:t:35.57 l!6Z"±31.28 I113 a ±3U8 1126~ ± 34A4 

49 i 177 d ±73.77 1299 bc ±53,75 1241 «I±53.55 1346 ab ± 51.14 1410" ± 29.06 1367"":1::66.79 

56 1418<±8253 1546 '"':I:: 62.30 1453k ±89.32 J6JO l ± 63.25 1622 ~ ± 38.42 1576' ± 67.35 

63 16501<±79.27 1766".:1::65,44 165S1> ± 60.2 t845' ± 71.56 1'835~::!::48.89 1762~±)7.44 

70 1841":1::89.3 ! 978 lOb ± 80.86 1845 bI; ± 68.9 208'· ± 86.3 2050-:1:47.9 19401> ± 4:L43 

17 2064 c ±?3.6 2214"":1::50.6 2017" ±59.2 2282·:1=75 2264' ± 66.9 211&""":1::27,7 

1!4 22181>:86.7 2468" ± 45.6 21581> ±48.9 2477' ±87 5 2487' ±73,2 22911>;+:615.4 

o')ii M¢al'U with diffueru ~ptS witbin the same row Ire signifh::antiy diffcn!!1'tI (p< Il.(5). 
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TabJe 3. Effucts of dietary protein and energy levels on body weight gait. of the growing rabbits weaned. at 26 and 35 days ages. 

Weaning age, day 

26 35 

Dietary CP % 16 18 19.2 16 IS 19,2 

Agel lIay 

26·30 13&'bt26.19 18S~:t26 197 a ±21.36 

}O ~):s J60·±HU5 2W" + 10.51 215· ±20.33 

35-42 210" +20,20 243"~ 15.20 224 Ix; t 25.77 276J.±29J!1 233"": 14.91 236 he ± 19.33 

42-49 2611> 1: 19.14 246 b L- 17.3 197~:t::2t3~ UW<::::2l.l0 297~ :1::15.92 241b± 42 .OR 

49-56 24!b-i:3U8 247 b!:; 23.49 212 hc t29.61 284':1::25.18 212 b; t 17.33 209~:t 21.09 

56·63 232· i: 22.34 220· ;!.: 20.79 205·1> ± 18.14 215 all ± 11:t30 213 ob ± 16.70 H!6 b ± 10.87 

63·70 1911!±29.90 21Z "b::l:: 25.7 187 ix ± 2L2 242"::32.31 2IS d1 ±22.82 17g~±21.90 

70-77 223 lib + 18,8l 236" ± 22.4 l72;,J;: l2.2 195b\C ;t-23.9 214"'" t21.32 178~±t2,05 

77·&4- ]54 d ± 20.92 254t;i 30.7 141 ~± 16.67 19S bc ±27.52 223 ob ± 12.70 ! 7)/Jd ± 20.53 

Tj)tal ea1n 

1- 26d{4 d 1810"±78.11 1656"±3Q,7 1935· ± 16.67 

2·35-S4d 151211 :i: 61.30 1653- ::1:25.4 IJJ8~::I: 18. 53 1591 1
' ± 27.52 160'· ± 12,70 1401< ± 2tl.S3 

d'Ad Means Wlth rli.ffi;:U'"i Sll(X."ni1'riptS within the same row are sign-ifio.:antly ddN:rent (1'<. O,O5~ 
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Table 4. Effects of dietary protein and energy leveJs on feed intake (.g) Qf the growing rabbits weaned at 26 and 35 days ages. 

WeMing age, day 

2. " DICIary CP% 19.2 

Ag<! "" 
26~30 165::1:7.87 no± 9.05 186:1: 15,1) 

30 ~3S 228 11 ::1:9.26 241""± 11,21 266~ J:: 22 . .\4 

35-42 344~*4.5J 40S~±9.76 401"'± 11.5Q 442'+. l4.70 382""::1: 12.7 390 b±29.S 

42-49 535 11 ::1:2,)0 571~± 12.1 508 1>:, 11.90 463(;::1: 17.81 463"± lOA 433·::1:9.59 

49~56 824·1. 1.05 6251> ± 13.2 543·:!:: 15.35 664 b
", 15.31 68)b ± 6.9 527~± lS.S 

56-63 1080' ± 13.65 800"::1: 10.7 744 "":t 23.-% 690""::1:14.77 9291>± 23,25 654 Ii±; 2(.65 

63-70 !O33~±28.2 918 11 ::1;:9.t9 1(}35 ';t, 2),)5 862 b ± 8.43 832 b ± 5.80 81S b :l:2L44 

70-77 to39± 18.27 1064::1. H!.82 1021 % 56,21 1l10± 23.6 1092= 42.6 1007::1:32.6 

77~84 942' ± 25.25 1234"*31A 1046l1'l±55.50 119J oiI ±67.1 1l2rb: =87.3 1080~ ± 47.9 

Total r. iAtake 

I· 26-84d 6191)4± 85.25 6OJl a "'91A 57!O "± SS..so 

2~ 35- 84 d 5797" 11:: 88.11 S6lt)·:l::71.4 S198":I:: 11.31 5311"::t: 98.6 5~1'":I:: 95.9 4906":1::71.1 

tI\i:J Mean! witb diffemn supeni;ripti within the fItI,IIle row are 6ignifitantly different (P<O.05). 
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Table 5. Effects of dietary proteia and energy Levels on feed oonversion ratios of the growing rabbits weaned at 26 and 35 days of ages. 

Weaning age. day 

26 " 
Oiewy (.11' % " " J9J: l' 18 19.1 

AgeJday 

26-30. L20~:tOJ9 0.90".:1:0..16 O.94b±.O.12 

30 -15 1.43' ± 0..24 LlS"±O.22 1.24"'±O.17 

35,42 1.64· .=0.12 1,68";.1:;0.14 1.79~± 0.04 IAo.t. J: 0.21 L64&±o..4 HiS' ::1::0.14 

42 - 49 2,05~± 0.20 ;;U2 ob ± 0.22 2.s8 ~ ± 0.21 2.25 'x ± 0.28 1.56 4 
j, 0.33 l.79 d ±021 

49 - 56 3.42~±O.t& 2.53 b ±O.IO 2.561>,.. 0,16 2.33"±0.15 3.22.\.±0.41 2.52 b ±O,l7 

56 - 63 4.66 <± 0.38 3,641>±0.3 3.63 b::: 0.25 3.21"±--0.25 3.46"" ± 0.53 3.52"":026 

63 - 70 5.4J"::I::O.23 4.:1310 ±0.61 5.53~±O.5i 356 c ±O,42 3.87 ~ ± OJ3 4,SSb±(U8 

70 -77 4.66&'±OAJ 451°::l:0JI 5,94 a ±O.26 5.69' ± 0.23 5,lO"± LOt 5.66'±OAI 

77 - 114 {U2" ±OAI 4.86 b ;kO.44 6:.424 *0.72 6.(2-*0.33 5,03°::1::0.41 6.24 ".±: OAI 

AUovuFCR 
r·26-84d 3.41' ± 0.31 2.93 11 ± 0.17 2.90 10 ±8,43 

2-3S-84d 3..83- ± 0.43 3.381> *0.19 3.95· * 0.3:5 3AO b ± 0..'13 3.4110 ±0.25 3.S0 11 ± 0,30 

d;.;a Mt.Sill3 with diffi:mu st.rpenaipu within the!m1lle row 5rI!'. iigniikmtlydiffererH (1"< 1).01). 
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Table 6. Effects of protein and energy levels on protein effidcncy ratio of me growing rabbits weaned at 26 and 35 days of ages. 

Wearting age. da)' ,. 35 

Dietary protein 
16 IS 19,2 I. IS 19.2 

% 

26-30 5.27 6:1:0.82 6.22 a",0,7) S.3S 5±(}.6() 

10-35 4,42""±0.16 4,90& ± 0.43 4.10 10 :/:.0.45 

3542 3.85'±0.31 33SI,± 0.23 2.84~ *0.32 3.94&;1::0.43 3.43 b ± OAO 3.07~:t:O.31 

4249 3,03 b ±{).26 2A2~±OAO 1.97<1.;;"0.16 2.51~±O,21 3.61& ± 0.26 2.83 ~ ± 0.20 

'''56 l.S4 c :tOJS 2,22 10 :1: OA2 L9&!>o::iOJ5 2.70"±O.lB 1.74":1:0.20 2.0I i>t±O.l6 

56-63 L3S°:t:(U8 1.55";1: 0.21 lAO":±; 0.1I:i 1.97&± 0.20 1.29 11 ::1:0.13 L44~ ±OJ5 

63-70 U7~±O.l6 1.301:<::1:0.11 (.l.92 d :l:.O.lI L77~ ± 0:28 1,45"':1::.0.15 Utcd ±O.12 

7{}.77 !.35 h ± 6.20 I.2S bc ±O.IS 0.86 4 ±0.10 Ul t "'O.12 L10~±O,06 !.64-±O.LS 

77-84 1.03 "":to.18 1.16"* 0.14 O.68"±O.O8 LOjol>±O.tO 1.12'±O.l2 0.9011<0 ± 0.08 

Total PER 1.84 iii> ± 0.30 1.91-t 0.22 1.SS" ± 0.13 1.89-±032 1.64" :1:0.29 VIiS b±:O.31 

.. l>.c4 Meanli with difll:m'!t Wpel'iCripts wilhin !.he !Wile row are sisnifiCllt'll1y diffi;rurt (p<O.05), 
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Table 7. Levels of serum total protein, albumin, total lipids and cholesterol of the growing rabbits weaned at different ages 
and fed different levels ofCP& DE. 

Weaning age, day 

Dietary protein % (6% IS % L9.2% l6% 18% 19.1% 

Svllm metaboUtes 

Tor.a.l proIein. g/ dl 5.60"",056 6.74':1: o,s5 6.97~* 0.62 sJt~i>*O.49 5.50 b::!:O.65 5:7'1 b:/:: 0.70 

A.lbumill, if dl 1.2'l: I> '" 0.1 9 2.'lgb:l:O.92 3.J7~:i: 0.43 1.J7v:i: 0.24 2.03"'" Q..Z3 lJob:O.tO 

Choie;slerol, Ing/ dJ 36.52 b:i: 4,62 3.7.73~:i: 585 4UO" '* 7.90 45.0'0::2.03 44,43':1:0.25 JS.70'''' 1~.90 

Tow lipid mt/ d! l75A::I:2J P8.9=SL6 189.2 >=.37.3 19'2,1 '" 23.80 19$,9"'28.55 182.1 ::HJ 65 

... h Meatu: wit'h diffcrent supet1lCripts v"thitl the ~ row ~ significantly differeat (1'< 0.05), 
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Table 8, Effects of dietary protein and eoergy Ievelo; on carcass quality ofml;': growing rabbits weawed at 26 and 3S 
days of ages. 

-- ... -----. 
Weaning age, day 

26 35 
Dietary protein % 16 IS 20 16 18 20 

Live weight (g) 2[23 b* 82,S 2440'*080.2 2145~*,40"7 2525-± 1 IS 2530".:1:; 40 2417.S-:I: ;:, 

Liver weight (g) 7lj3±.OO n.s *2.5 13.6.t It1 97,5 ± 7,,5 92.5::<.8.13 80 J: 5.10 

Liver % 3.37~O,12 3.20 :to.34 3.43 % 0.29 3.83 ± 0.14 3.65:k!US 333±O.11 

kidney weight (g) IS:t 0.50 16.6*0,83 lS:l:L90 11.68±2.11 17.46::i:2.0l 16.2:1:: 0.01 

Kidoey% 0,71,*,0.03 0.68:1,0.04 o;ro:l:O.OS 0.10:1:0..04 G.69::#:: 0.01 0.61±O.l)3 

Fat weight (g) 15:l: 3.26 32.S *4.53 35.6±-4.40 32.:5* 17.5 ns± l.r:; 45 ± l.51 

Fat % U9:±OJ9 1.39* 0.82 1.66 :I:: i).()2 1.23 :1:0.64 1.28±o.37 1.86 ::1::0.38 

Heart weight (g) 1.5= 1.10 7.5*1.2 7±Q..91 8 U,ill 1.5± LIZ 7,5::1::064 

Hemt% 1i.36*0.13 G.32 *0.13 0,)3 ",0.02 0.3)3.1).,02 .lO:i:O,1l IDO *0.09 

Dn:ssed carcass (g) 1m' '* 15 1420·",95 1242.s~:i:83 }442'::U3 1432.5-::1023 142Z.S" ±43 

Dressed carcass % 57.74:i:: 1.06 58.aU 2,11 51.86 .. 5.1)1 H.l5*5,12 58.58 :1:4.22 58.90 *4.11 

r..I> Me:aDJ with dilfmmt NPCDCripUt within tbt same WON ~ siinifu=lly ~ (p< O,OS), 
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Table 9. Efiixts of <lietat)' protein and energy levels on proximate chemical composition ofHver & leg muscles 
of the growing rabbits weaned at 26 and 35 days of ages. 

Dietary protein % 

Liver 

Protein % 

Fat % 

Ash % 

M<listure % 

Muscles 

Protein % 

Flit % 

Ash % 

Moisture "Ir. 

Weaning: age, day 

2. 35 

16% IS" t92 % 16% 18% 

18.60 ± 3.27 IS.85±3.46 18.29-* 2.79 18.51= 2.14 19.1 ::3.46 

8.75,* L34 SAO ± 1.48 8,12 ± J.52 7.,5G±{.61 831 +: 1.34 

J.45;iQ.)2 US.:!: 0.27 1.39 + 038 1.80=0.28 1.65:1::022 

70.2 -l: 621 70.8::i: 5A6 71.8±6A7 7lAO.:i: 6.25 70.3.:t:: 6.68 

11.88±3,46 17.15 ± 2.36 17.17+3.18 17.28+2.12 l7.22:1::3.t8 

3.6 ± 0-38 4,60::I:;{),67 4.30±053 3.99±0,24 4.37±051 

4. t6::1:: 032 3.28 ± 0.33 4.02 ± 0.38 4.38::= 0.29 4.18 ± 0.24 

14:1:: 6.47 73.7*4.29 73.6±7.89 13.8±6.47 13.7:!:: $,44 

19.2% 

18J2:1:' 2.41 

7.80 =- 1.03 

1.73 :1::0.21 

71.9::1::5,95 

17.91 ±3.21 

4.:54 ± 0.41 

3,92 ± o.:n 

73.1 ± 3.46 
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