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ABSTRACT

The present study aimed to investigate the effects of wheat bran level in
rabbit diets on growth performance , feed utilization , carcass traits , bicod plasma
constituents, feed cost and economic efficiency of rabbits . They were fed diets
contained 15 , 30 , 45 and 60 % wheat bran . The levei of wheat bran had no
significant effects on live body weight at all studied ages , except at 14 weeks of age
where the rabbits of 45 % WB were the heaviest . The rabbits fed on 45 % WB
surpassed the other groups in respect of daily weight gain at ail intervals . The rabbits
of 30 and 45 % WB ccnsumed more feed daily than those of 15 and 60 % with
significant differences among groups . Although the rabbits of 45 %WB had the best
value of feed conversion ratio at all intervals , the wheat bran level had no significant
aftects on feed conversion ratio at 6-10 and 6-14 weeks . The protein efficiency ratio
reached the best value for the rabbits of 45 % WB followed by those of 60 , 15 and 30
% in a descending order with significant differences .

The rabbits fed on diets contained 30 , 45 and 60 % WB needed less amount
of energy to gain one unit of live weight than the control ones . The performance index
was significantly affected by wheat bran level , and those of 45 % were the best in this
respect . The digestibility coefficient for all nutrients except protein were significantly
affected by wheat bran level . Those of 45 % WB had the best values . The nutritive
values { DCP %, TDN %, anc DE } were significantly varied according to the level of
wheat bran . The rabbits fed on diet contained 45 % WB had the best values of feed
cost / Kg gain and economic efficiency among all groups . The diets wheat bran level
had no obvious effects or aill studied carcass {raits . The total protein, albumine,
creatinine and GOT were generally increased with elevating the level of weat bran
level in the diet . However, the opposite situation was found for total lipids, cholesterof
and GPT values . '

Keywords © wheat bran, rabbits, growth performance, feed utilization, blood plasma,
carcass traits.

INTRODUCTION

in Egypt, although wheat bran is one of the most agro-industrial by-
products avaiiable and widely used for livestock feeding , its feeding value
and the amount that can be used in rabbit diets has not been well-defined .
The amount used often is timited to approximately 15 to 30 % of the complete
diets . However, in practical field, there are great variations for the ratio of
wheat bran that include in the commercial manufacturing diets due to the
continuing quick changes in its price and availability along the year . Almostly,
it have no concern about these grr.at variations, in particufar with high level of
wheat bran in the diets and its effects on stock performance . The increase
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in human population in Egypt over the last decades has influenced greatly the
demand for food products of animal origin . In consequence, this requires a
considerable development of animal production .

Rabbit can be a semi ruminant , because it has caecum, which
contained microflora that has the ability to convert the celluiose of by-
products into sugars and single cell protein as reported by cheeke et al.
{1986) . The present study aimed to investigate the effects of graded levels of
wheat bran in growing rabbit diets on their growth performance, feed
utilization, carcass traits, blood plasma constituents and economic efficiency
up to marking age .

MATERIALS ANND METHODS

The field work of this study was conducted in a private called rabbitry
TOCTAD located at Shrinkash village about 12 km at the north of Mansoura
city during the period from May to August 2006, however the chemical
analysis of diets and feces as well as biood analysis were carried out at the
Laboratory of Poultry Production Department , Facully of Agriculture,
Mansoura University . It aimed to investigate the effects of wheat bran level in
the diet { 15, 30, 45, and 60 % ) on growth performance, feed utilization,
economic efficiency, carcass traits and blood plasma constituents .

Tabhle {1) :- Composition of the experimental diets : -

Ingredient ’ Control Diet 2 Diet 3 Diet 4
, { 15%WB ) { 30%WE ) { 45%WB ) {60%WS)
Barley | 16 16 12 8
Alfalfa hay | 30 20 10 s
Wheat bran 15 ! 30 45 50
Yellow corn 16 1 8 4 1
Soybean
ea(44%) 16 r 16 15.5 15
Wheat straw 3 5 9.5 13. _]
Mclasses | 2 2 2 2
[ Dicalgium P 0.7 0.7 a7 0.7
Commen sait | 0.4 0.4 0.4 04
Limestone [~ 0.6 0.5 0.6 0.6
Premix” | 0.3 0.3 03 03 |
Total ! 100 100 100 100
(Calculated analvsis :
DE ‘ 2868 2863.2 2864.7 2866.2
DM % 87.59 87.5 87.28 87.05
[ OM % 81.74 815 §1.22 80.93
CP % 17.92 17.87 17 57 17.26
CF % 12.20 12.38 12.51 12.84
EE % 2.96 267 2.79 292
NFE % 48.66 48.58 4825 - 47 91

* Each kilogram contains : Vit A 2000000 1U; Vit D3 150000 1U; Vit E 8.33g; Vit B1 1.0g; Vit
B2 1.09; Vit B5 8.33g; Vit B6 0.33g; Vit B12 1.7mg; Pantothenic acid 3.33g; Zn 11.79g;
Fe 12.5g; Cu 0.5g; Co 1.33mg; Se 16.6mg; Mg 66.79mg; Niacin 8.33g, Biotin 33mg; Folic
acid 0.83g; Choline chioride 20g and Mn 5g .

*Calculated according to Cheeke et al (1987) .
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Fourty maies of NewZealand White (NZW) rabbiis at 6 weeks of age
were randomly divided into six groups , each of 10 individuals . All groups
had nearly similar live weight means ( ranged from 901.0 to 944.0g ) . All
rabbits were individually housed in galvanized steel cages . Each cage was
supplied with a stainless wire nipple for drinking as well as a feeder enable us
to calculate the consumed feed . Cages were kept in open — sided well
ventilated pen . Four experimental complete pelleted diets were formulated in
the Poultry Production Unit | Experimental and Research Center | Faculty of
Agriculture Mansoura University . Each group of rabbits were assigned for
one of these experimental diets . All diets were nearly isonitrogenous and
isocaloric . The composition and chemical anaiysis of the diets are presented
in Table (1).

Rabbits were fed ad libitum and fresh drinking water was available all
the time. Individual live weight and individual feed intake were determined on
the same day every week . At the end of the experiment at 14 weeks of age ,
3 males of each treatment were randomly chosen , fasted for 12 hours and
then slaughtered , skinned and eviscerated, in order to determine some
carcass traits. Dressed weight (total edible parts)were calculated as the total
weight of carcass pius head [liver, heart and kidneys. At the end of the
eaqeniment at 14 weeks of age , 3 males of each treatment were used in the
digestion trials . The digestion trials lasted 8 days, 3 as a preliminary period
and 5 days as a collection period of feces . Samples of feed and faeces were
chemicals analysed after A.O.A .C (1990), using duplicate sampie .

It was calculaled as follows :

Total nutrient intake - Total nutrient

ADC = in faeces % 100

Production index (Pl) was calculated as live weight (Kgj\ Feed conversion x
100 according North (1981) for a certain period .

Digestible energy(DE)was caiculated according to Schiemann(972) as follows
DE(Kcalikg)= 5.28(DCP g/Kg)+9.5(DEE g/Kg)+4.2(DCF g/Kg)+4.2(DNFE
g/Kg} .

While the total digestible nutrient (TDN) was calculated according to the
classic formula of cheek et al (1982) as foliows ;

TDN = %DCP + %DCF + %DNFE + %DEE % 2.25 . where :

DCP: digestible crude protein . DCF: digestibie crude fiber DNFE: digestible
nitrogen free extract , and DEE: digestible ether extract . Samples cf feed
and faeces were analysed for organic matter (OM), crude protein (CP), ether
extract(EE), crude fiber (CF) and ash according to the conventional method
of AOQA .C (1990), using duplicate sample Feed cost /kg gain {LE)was
calculated as the feed conversion value x price of one kg diet at the periods
of 6-14 weeks of age . Economic efficiency was calculated at the periods of
6-14 weeks of age as foliows

Economic efficiency = (price of cne kg live weight — feed cost /kg gain /Feed .
cost /kg gain ) x 100 ‘
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Samples of feed and fagces were analysed for organic matter (OM),
crude protein (CP), ether extract(EE), crude fiber (CF) and ash according to
the conventional method of A0 A .C (1990), using cuplicate samples Data
were analyzed by the analysis of variance according to programme of
SAS{2000) . significant differences among means were detected according to
Duncan's New Multiple Range Test (Duncan, 1955 ) .

RESULTS AND DISCUSSION

The level of wheat bran in the diet had no significant effects on live
body weight at all ages studied except at the end of the experiment at
14 weeks old where the differences were significant (Pz 0.05). In comparison
to the control group { 15%WB ) |, the live weight of rabbits fed 30, 45 and 60
% WB in their diets at 14 weeks of age re spectively, to 103.5, 112.1 and 98.2
% , respectively . {Table 2). The increasing of wheat bran level in growing
rabbit diets had no obvious effects on five body weight as reported by Roy et
al ( 2003 ), Kadi et al { 2004 ) and Lakabi et al { 2005 } . On the other hand,
Berchiche et al ( 2000) and Gidenne and Perez ( 2000 } obtained negative
effects . The wheat bran level in the diet nad slight effects on daily weight
gain at 8 — 10 weeks of age . However, its effects were significant ( P>-0.01 )
at 10 - 14 and 6 — 14 weeks of age. The increase in wheat dran levei in
rabbit diets had adverse effects on daily weight gain as reported by
Kyciazakis and Emmans ( 1995 )}, Muir and Massaete { 1996 ) , Berchiche et
al ( 2000 ) and Gu et al { 2002 )} . Hoever, kadi et al { 2004} and lakabi ef a/
{ 2005 ) found no considerable differences due to this factor .

in comparison to the control group, the groups of rabbits consumed
diets included 30, 45 and 60% of wheat bran represented to about 94.7,
107.6 and 97.3% at 6 — 10 weeks and 106.8, 119.9 and 98.3% at 6-14 weeks
of age, respectively {Table 2 ). Through out the interval 6-10 weeks of age,
the control group{T1WB) consumed slightly less amount of feed than the
other three groups (30,45 and 60% WB ) . However, during the intervals 10 -
14 and 6 — 14 weeks the T4 rabbits of 60% WB consumed significantly { P 2
0.05 or P =z 0.01 ) the least amount of feed among al! groups, and foilowed by
those of T1, T3 and then T2 in an ascending order (Table 2 ) .

Dally feed intake of rabbits was increased in the elevating the WB
level in the diet as found by Muir and Massaete { 1996 ), Kadi ef af ( 2004 ) .
On the other hand, negative effects were reported by Blas et al { 2000 ) and
Gu et a/ { 2002 ) . It was observed that the wheat bran level had no
significant effects on feed conversion ratio at the intervals 6-10 and 6-14
weeks , meanwhiie |, this effect was significant ( P 2 0.05 ) " at 10-14 weeks
where those of 45 % WB( T3 ) were the best and those of 30 % WB (T2) and
15 % WB (Tt)were the poorest in this concern{Table 2} . Differences in
performance index due to the effect of wheat bran ievel at 6 — 10, 10 — 14
and 6 — 14 weeks were significant ( P 2 0.05 or P 20.01) . The rabbits fed
diets contained 45% WB(T3) showed better performance index values, than
the other three grouns which were aporoximately equal (Table 2 } .

Difference in protein efficiency ratio due to the effect of dietary wheat
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bran level were significant { P z 0,05 } at all intervais studied . The noticeable
observation is that the rabbits of 45% WB(T3) had the best values of protein
efficiency ratio at all intervals studied (Table3 ). Meanwhile, those of T1,T2
and T4 had slightly different values of protein efficiency ratio .

Tabie {2) : Growth performance traits of rabbits as affected by dietary
wheat brlan level .

! Wheat bran level (%)
Experimental diets | _
| 15%(T1) 30%(T2) 45%(T3) | 60%(T4)
[ Live body weight (g) at | l‘
6 wks 930.0472.0 | 921.0478.3 | 944.0+518 | 901.0+60.6
10 wks ' 1666.5472.1 | 1619.5272.6 J 1736.0262.4 | 1617.0260.2
1dwks | 2224.0472.2b |2302.5+55.0abl 2493.0+63 5a | 2184.4189.6b
Daily weight gain {g) at | ‘ ’ i
8-10 wks ©263%1.7 | 24.9+08 28.3+1.1 | 256+14
10-14 wks , 10.9+0.6b 24 4%1 23 27.020.9a ., 21.1x1.3b
B-14 wks | 23.1+1.0b 24.7+0.8b 27.7:08a | 22.7#1.2b
Daily feed intake (g) at | :
£-10 wks £6.521.8b 73.0£2.0a 71.821.4ab | 89.9x2.3ab
| 10-14 wks 87.0£2.9ab 97.74£3.4a 96.6+2.0a | 69.2:12.9b
6-14 wks . 76.7%2.3ab 85.322.5a 84.2+1.5a | 69.5+5.9b
Feed conversion ratio: _ }
(g feed/g gain)at { ‘
6-10 wks 26240.18 | 2.94:x0.09 2.5840.13 . 2.7940.15
10-14 wks 4.3920.16a | 4.0920.22ab | 3.60x0.11b | 4.22+0.27a
[ B-14wks L 3.3720.14 3.49£0.14 3.07£C.11 | 347+0.19
Performans index at | ‘
6-10 wks A5.76+5.15ab | 55.2842.18b | 69.14+4.74a | 59.06+3.68ab
10-14 wks 5:.17£2.25b | 57.87:3.65b | 70.35¢3.42a | 52.95s5.75b
6-14 wks . BB.26+3.40b | B6.8922.79b | 82.77+4.25a | 64.79+5.66b

a-b : Means within each colummn having similar superscripts letter (s) are not
significantly different {p < 0.085)

Throughout the whole experimental period (6 —14 weeks } the best
value of protein efficiency ratio was recorded for those rabbits of T3 followed
by those of T4 T1 and T2 in a descending order . The rabbits fed 30%
WB(T1) in their diets at 8 — 10 weeks needed more energy to gain one unit of
live weight than the other three groups which were slightly different (Tabie3 ) .
However, those of T3 were the best in this concern. During the following
interval (10-14 weeks) and the whale experimental interval ( 6 — 14 weeks),
it was observed that the rabbits of T2, T3 and T4 needed less amount of
energy to gain one unit of live weight than the control group (T1)by ahout
11.2,19.7 and 6.3% at 10 — 14 weeks, and by about 1.4 , 10.7 and 0.4% at 8
— 14 weeks, respectively.

Differences in digestibiiity coefficients of nutrients due to the effect of
wheat bran level in the diet were significant (P 2005 or P 2 0.01) for all
nutrients except crude protein where the four groups had approximately
similar values .The rabbits of 45% WB(T3) showed the highest values of
digestibility coefficients among all groups for OM and NFE. However, the
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control group(T1} surpassed the others in respect of digestibility coefficients
of EE and CF .Gidenne and Ferez { 2000 } , and Gu et al ( 2002 ) found that
increasing WB level in the diet had no considerable effects no digestibility of
most nutrients. '

Table {3) : Feed utilization parameters of rabbits as affected by dietary
wheat bran level .

i Wheat bran level (%)
15%(T1) 30%(T2) ! 45%(T3) 60%(T4)
L]
Protein efficiency ratic ?
({PER}
6-10 wks 2.1940.13ab 1.2440.06b 2.3210.10a 2.1310.11ab
10-14 wks 1.29£0.04b 1.4, £0.09b 1.66+0.05a 1.40£0.10b
6-14 wks 1.6820.07b 1.6520.07b 1.95+0.06a 1.69+5.10b
Efficiency of energy
utilization (EEU)
6-10 wks 7.741+0.50 8.3640.27 7.57+0.38 7.92+0.43
10-14 wks 13.1020.47a | 11.63t0.64ab | 10.5240.33b | 12.28+0.86ab
B-14 wks 10.03£0.41  (  9.89+0.40 8.8640.31 9.99+0.57
Digestibility coefficient |
OM ]8.55&75. 15a 75,15+0.25b 78.84+0,29a 76.21+0.23b
; CP 81.89+0.98 l 80.33+£0.23 81.63+0.39 80.13+0.56
CF 52.4812.15a 46.65+0.33b 51.98+0.75a 44.67+0.43b
EE 80.8310.65a { 71.90+0.30b f 71.62+£0.79b 71.31+1.30b
NFE 83.67+0.68ab | £1.95:0.40c : 84.52+0.18a 82.92+0.13b¢ j
Nufritive value i ]
DCP 14.6940.18a | 14.18z0.04b | 13.8920.07bc 13.72+0.10¢
TON B67.20+0.81a | 64.03£0.18n . 56.23+0.28a 8§3.7620.24b
l DE (kcal’kg feed ) 2982.60+35.75z| 2443.77+7.32b |2932.70+12.60a)2827.60£10.94b

a-b and ¢ : Means within each column having similar superscripts letter (s) are not
significantly different {p < 0.05)

The nutritive values of diets were significantly (P 2 0.01) affected by
wheat bran level (Table ) .The DCP values was gradually decréased with
elevating wheat bran level in the diet from 15 up to 60 % .The TDN% vaiues
of T1 {15% WB ) and T3 (45% W8 ) were nearly similar and both were
significantly { P 2 0.01 ) higher than those of T2 (30%WB ) and T4 (60% WB )
which were nearly equals . The DE (kcal’kg diet ) of T1 and T3 were
approximately equal and both were significantly ( P = 0.01 ) higher than
those of T2 and T4 which were also nearly similar .

The wheat bran ievel in the diet had significant effects on feed cost /kg
and economic efficiency at 6-14 weeks of age . The diets contained 15 and
30 % WB had simifar values of feed cost /kg gain and they were higher than
those of 45 and 60 % WB groups . The best value of feed cost /kg gain was
recorded for the rabbits fed diet contained 45 % WB . The same trends were
found in respect of economic efficiency where the rabbits of 45 % WB were
the superiors followed by those of 60 % and then those of 15 and 30 %WB in
a descending order (Table 3 ) .

The absolute weights of empty carcass , head , liver , heart |,
kidneys and totat edible parts were slightly changed among feeding

b4
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treatments . Therefore, the wheat bran level had no significant effects on
these carcass traits ( Table 4 ) .

Table (4) :- Effect of wheat bran level in the diet on carcass traits and
plasma constituents .

Wheat bran levet (%)

15%{T1} 30%{T2) 45%(13) 60%(T4)
Feed cost/kg gain at
6-14 wks 3.93+0.159a | 3.83+0.158a 3.32+0.12b 3.64x0.21ab
Economic efficiency (%) at
6-14 wks 262.14+15,03b £61.04+14.40b 326.29+13.94a [293.48+22.89ab|

Carcass traits at 14

Empty carcass wt (g) 1030.0456.86 {1070.0157.06( 1130.0460.28 | 1033.3143.36
Empty carcass (%) 52.241.62 49.9+0.87 52.4+0.52 50.112.14
Head 'wt {g) 136.324.27 146.723.35 143.326.64 137.9%£1.50
Head (%) 6.9£0.17 6.9+0.35 6.710.35 6.7+0.12
Liver wi (g) 42.7+3.0 55.246.35 46.8+4.73 41.7+1.27
Liver (%) 2.2x0.12 2.640.23 2.240.23 2.0£0.06
Heart wt (g) 7.0+£0.81 7.0£0.87 7.5+1.10 6.0+£0.87
Heart (%) 0.3520.03 0.32+0.03 0.35+0.05 0.29+0.04
Kidneys wt {(g) 12.9+0.87b¢ 15.640.75a 14.1+0.35ab 11.6+0.23c
Kidneys (%) 0.65+0.04 0.73x0.05 0.6610.05 0.56x0.01
T . edible parts wt {g) 1228.9+61.60 |1294,5£80.60| 1341.7+63.74 | 1230.6+39.84
T . edible parts (%) 62.3+1.44 60.4+0.69 62.2+0.44 59.7x2 02
Plasma constituents
T . protein g/100ml 51710753 7.01£1.46 7.2941 44 7.3910.41
Albumin 2.4710.47 2.800.54 2.57+0.68 3.260.37
T . lipids g/l 309.6+47.61 250.2+439.34 294 .5+£34.75 340.00+54.05
Cholesterct mg/100mil 102.6x7.74a 91.049.30ab | 118.8+14.55a 58.5+8.89b
Got uAl 14.00+1.00 14,3311.33 15.67+1.67 15.00+0.58
Gpt u/l 24.00+4.04a |16.33+x2.40ab| 18.67+3.76ab 10.67x0.88b
Creatinine 15.5240.97bc | 12.12+1.39¢c | 17.16+1.91ab 20.7420.72a
Uric asid 1.84+0.46 3.4311.13 2.71+(0.32 3.95+1.03

a-b and c : Means within each column having similar superscripts letter (s) are not
significantly different (p < 0.05)

control group

Similarly, the relative weights of carcass traits were not greatly
affected by the level of wheat bran in the diet .

it was observed that the
{ 15% wheat bran )} had slightly the best value of most’

studied carcass traits . The absolute weights of blocd loss and fur were not
greatly changed with wheat bran level in the diet . Similarly, the relative
weight of them were approximately equal for all wheat bran ieveis |

The increasing of wheat bran level in the diet had no or slight effects
on carcass and offal traits as reported by Muir and Massaete ( 1996 ) ,
Berchiche et at ( 2000 ) , Gidenne and Perez ( 2000 ) , Kadi et al ( 2004 ) and
{Lakabi et al { 2005 } . The total protein content of plasma was increased
gradually with elevating the wheat bran tevel in the diet from 15 up to 60 %
.The same trend was found in respect of albumen contend where the control
group had less value than the other three groups (Table 4). The total lipids
content of plasma was decreased with increasing the wheat bran level in the
diets , except with 60 % where it was higher than that of the control .The
same trend was found for cholesterol concentration in plasma , but the

highest

.
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than the control group except with 30% wheat bran . Similarly , the uric acid
concentration in plasma was increased with increasing the wheat bran level
than the control group . Although the GOT values of the rabbits fed on 30 ,
45 and 60 % wheat bran were greatly higher than that of the control group ,
The GPT values were decreased with elevating the wheat bran level in the
diet in comparison to that of the control . Similar results were found by
Gidenne et al { 2001 ) . The obtained results from this study show that . the
wheat bran could be in corporated growth rabbit diets up to 45 % with
obtaining good response in respect of growth performance, feed utilization,
feed cost and economic efficiency.
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