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SUMMARY

A total of eighty male New Zealand White (NZW) rabbits weaned at 5 weeks of age,
were divided into 4 equal groups (20 rzbbity/ group) according to their initial live body
weight (~ 740 g), to evaluate the possibility of feeding rabbits on diets containing irradiated
(20 or 60 kGy) olive cake (OC) and their response on growth performance, nutrients
digestibility as well as economical efficiency. The growing rabbits were fed the control diet
{diet without olive cake), or the diet containing 15 % either non- or irradiated olive cake, at
20 or 60 kGy. Accordingly, a total of 4 experimental diets were nsed. The experimental diets
were formulated to be iso-nitrogenous {~ 17% CF) and iso-caloric {~ 2500 Kcal DE/kg diet).
At the end of the experimental period (16 weeks of age), a digestibility trial and coprophagy
test were performed 1o determine the digestibility of feed nutrients and feeding values of the
experimental diets. The experimental diets were fed to growing rabbits for 11 weeks post-
weaning period. The results revealed that the OC contained 1783 Kcal digestible energy/Kg,
7.35% crude protein, 35.85% crude fiber, 7.48 % ether extract and 8.40% ash. Glucosinolates
as hydrocyanic acid (HCN mg/g of sample) in raw and frradiated OC at 20 or 60 kGy of the
present study were 5.5, 3.78 and 2.67mg/g, respectively, being reduced by 31.27% or 51.45%
respectively compared to the raw OC. The lowest live body weight and body weight gain
values, in general, were recorded for rabbits fed the control diet (without olive cake). While,
the best values were for 15% dietary OC, either with or without gamma irradiation (20 or 60
kGy) instead of clover hay. Including 15% dietary OC irmadiated at 20 kGy scored better
body weight and body weight gain values, besides it has no adverse effect on feed intake;
while improved feed conversion values insignificantly and performance index almost
significantly. There were no adverse effects on nutrients digestibility of un-collared or
collared rabbits due to the inclusion of 15% OC, either with or without gamma irradiation
(20 or 60 kGy). However, digestibility coefficients of CF, EE and nutritive value as TDN %
were improved by all dietary treatments. The results showed that 15% OC, with gamma
irradiztion at 20 kGy can be used in rabbit diet, to get better net revenve and economical
efficiency. The above mentioned results suggested that irradiation processing of OC et 20
kGy can climinate the harmful effect of its glucosinolates on rabbit performance and
achieved better net revenue and economical efficiency.

Keywords: New Zealand White rabbits, olive cake, irradiation, growth performance,
digestibility, economical efficiency.
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INTRODUCTION

In Egypt, animals suffer from shortage of feeds that are continuously increasing in their
costs. At the same time, many thousand tons of wastes are produced yearly from
processing of vegetables and fruits (Awad, 1978). Fruit and vegetable by-products from
the human food industry may offer inexpensive alternatives to the expensive feedstuffs.
Fibers from fruits and vegetables contain several bioactive compounds, flavonoids and
carotenoids, which increase their nutritional value in animal feeds. Fruit and vegetable
fibers contain a good balance of soluble and insoluble fibers which promotes
gastrointestinal health (Saura-Calixto and Larrauri, 1996). These wasies can be used as
feedstuffs for rabbits as a partial substitute for the conventional grains and forages or as a
primary source.

In the tropical environmental areas, whereas olive is cultivated and olive cake is left
after extraction of oil, this by-product is available at a relatively low-price, rich in soluble,
non-soluble and total crude protein contents (Latif et al., 1976). The crude olive cake is the
residue which remains after the first pressing of the olives through traditional and
continuous machines. There is still a small amount of oil in this cake. If not geing on for
further processing, this cake is often used for heating, for animal feeding or returned to the
olive grove as a mulch. Olive pulp is the residual paste which produced if the whole olive
seeds are removed from the paste prior to processing. This residual paste has a very high
water content and is difficult to store or dispose of.

Cultivation of olive in Egypt has been increased in the newly reclaimed land in the
desert during the last three decades. According to the estimate of Agricultural Income of
Ministry of Agriculture and Land Reclamation {Agriculture Economics Bull., EAT, 1990),
there are 44,457 fedan cultivated with olive in Egypt and produce about 62,242 ton of olive
valued 49,792,000 LE. Production of clive oil is the main goal of cultivating the olive
accompanied with unwanted residues of olive pulp and cake. The residues of extraction as
olive cake or olive pulp are estimated to be 40% of the original quantity (Nefzaoui, 1983).
Incorporation of olive cake as an energy source in animal and poultry diets may participate
in solving the problem of feed shortage and alleviate the pollution problems (Al-Shanti,
2003). The percentage of olive cake that can be used in animal feeding differed according
to variety, degree of maturity of fruits and methods of oil extraction process (Nassar,
2002).

The main target of the present study was to evaluate and improve the utilization of

olive cake and the possibility of replacing part of clover hay cither treated or untreated
with gamma irradiation in rabbit diets.

MATERIALS AND METHODS
The present work was designed and carried out during the period from January to
March 2007 at Food Irradiation Research Department, National Center for Radiation

Research and Technology (NCRRT), Nasr City, Cairo, Egypt, in co-operation with the
Faculty of Agriculture at Moshtohor, Benha University, Egypt. Olive cake was provided
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by a private factory of olive squeeze in Al-Salhyia City, Sharkiza Governorate, Egypt. Olive
cake was sun-air dried for seven days, ground in a hummer mill and then packed in
polyethylene bags (1000 gauge, 0.25 mm thickness), and sealed by heat. Each
polyethylene bag contained about 2 kg.

Radiation Treatment:

Packed olive cake was subjected at ambient temperature to gamma irradiation from Co-
60 source at NCRRT. The irradiation facility used was Egypts Mega Gamma-1 type “J-
6500”. The applied doses were 0, 20 and 60 kGy. Radiation dose was calibrated using
small pieces of the radiochromic film (McLaughlin er al, 1985), at the time of
experimentation. The raw and processed samples were stored at conditioned room (at
about 18 °C) until used. The biological evaluation was carried out by executing feeding
experiments using diets containing the studied level of olive cake irradiated at 20 and 60
kGy.

Experimental Animals and Diets:

Eighty male New Zealand White (NZW) rabbits weaned at 5 weeks of age were used in
this experiment. Rabbits were divided into 4 equal groups (20 rabbits/ group) according to
their initial live body weight (~740 g). The experimental period, extended from 5 tol6
weeks of age. The growing rabbits were fed the control diet (diet without olive cake), or
fed diet containing 15% either non or irradiated olive cake at 20 or 60 kGy. Accordingly, a
total of 4 experimental diets were used in this study. The experimental diets were
formulated to be iso-nitrogenous (~ 17% CP) and iso-caloric (~ 2500 Kcal DE/Kg diet).
All diets were pelieted and contzined adequate levels of nutrients to satisfy the nutrients
requirements of growing rabbits according to Agriculture Ministry Decree (1996). The
composition and calculated analysis of the experimental diets are shown in Table (1).

Housing and Feeding System:

Rabbits of each of the four experimental groups were housed individually in galvanized
wire batteries (30%35%40 cm) in a well ventilated building (natural through the window)
and offered the experimental diets ad libitum. Fresh water was available all the time from
automatic drinkers with nipples for each cage. Urine and feces dropped from cages on the
floor were cleaned every day in the morning. All rabbits were observed daily, kept under
the same managerial, hygienic and environmental conditions, and vaccinated against
common diseases. All rabbits were individually weighed at the beginning of the
experiment, then weekly before offering the morning meal until marketing age (16 weeks
of age). Feed intake was weekly recorded during the experimental period. The following
parameters were recorded: Live body weight (g), weight gain (g), feed intake (g), feed
conversion {g feed/g gain), performance index % (final live body weight (Kg) / feed
conversion® 100} according to North (1981), viability% and economical efficiency.

Digestibility Trial:

At the end of the experimental period (16 weeks of age), a digestibility trial and
coprophagy test were performed to determine the digestibility of feed nutrients and feeding
values of the experimental diets. A total number of 24 male rabbits were taken randomly (6
within each treatment, 3 without collar and 3 with collar to prevent coprophagy) and
allotted to meet the different treatments. Rabbits were housed individually in metabolic
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cage to facilitate the collection of all droppings throughout the digestibility trial. The same
feeding regimes used during the feeding trial (§ to16 weeks of age) were also followed
during the digestibility trial. Feed intake was daily recorded. Quantitative collection of
feces was started 24 hours after offering the daily feed. Feces of each rabbit were collected
every day in the moming for a collection period of 7 days, sprayed with sulphuric acid
10%% and toluene for trapping any ammonia released, dried at 70°C for 72 hours, finally
ground and kept for chemical analysis.

Table (1): Composition and calcalated analysis of the experimental diets (as fed).

Ingredients % Control diet Olive cake diet
Clover hay (12% CP) 30.00 0.0
Olive cake' 0.0 15.00
Yeltow comn 21.00 12.57
Barely 220 13.50
Soybean meal (44%CP) 18.00 20.00
Wheat bran - 22.37 27.00
Wheat straw . - 5.50
Molasses 3.50 3.50
DL-Methionine 0.13 0.13
Vit. & Min. mix.? 030 0.30
Common salt (NaCl) 0.45 045
Dicalcium phosphate 1.70 1.70
Limestone 0.35 0.35
Calculated agglxgif

Crude protein {CP), % 1698 1693
Ether extract (EE), % 2.64 332
Nitrogen free extract (NFE), % 49.18 49.46
Ash, % 584 545
Organic matter (OM), % 82.16 82.80
Digestible energy, (Kcal/Kg) 2505.30 2500.00
Crude fiber (CF), % 13.36 13.09
NDF, % 47.03 30.18
ADF, % 17.10 15.85
Lignin ,% ©372 6.55
Calcium, % 1.07 0.934
Total phosphorus, % - 0.76 0.76
Methionine, % ' 040 0.37
Lysine, % 0.75 0.85

i-Incoroporated at the same Jevel for those irrediated at 20 and 60 kGy.

2-Supplied per kg. of diet: Vit. A 2000000 IU; Vit. D3 150000 IU; Vit E 8.33g, Vit. K 0.33g, Vit Bl 0.33g,
Vit. B; 1.0g, Vit. B6 0.33g, Vit. B12 1.7mg, Vit. B 8.33g, Pantothenic acid 3.33g, Zn 11.79, Fe 12.5, Cu 0.5g,,
Co 1.33mg, Se 16.6 mg, Mg 66.79mg, Niacin 8.33mg, Biotin 33mg, Folic acid 0.83g, Choline chlonide 200g,, Mn
LR ’ .

3-According to Feed Composition Tables for Animal and Poultry Feedstuffs Used in Egypt (2001).
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Table (2): Chemical composition of olive cake (as fed).

Item Olive cake Clover
0kGy 20kGy 60 kGy hay’
Dry matter (DM%) 90.25 90.36 90.50 90.00
Crude protein (CP%) 7135 7.61 7.07 12.00
Ether extract {EE%) 7.48° 7.98 7.60 2.10
Ash (%) 8.40 8.90 8.57 8.80
Organic matter (OM%) 81.35 81.46 £1.93 81.20
Nitrogen free extract (NFE%) 31.17 30.62 31.81 37.10
DE (kcal / kg)' 1783.00 1802.00  1796.00  1780.00
Crude fiber {(CF%) 3585 35.25 3545 30.00
Neutral detergent fiber(NDF%)' 62.60 24.08 23.62 56.00
Acid detergent fiber (ADF%) 43.12 9.76 7.85 40.00
Lignin (AD1%) 29.30 4.10 5.51 8.20
Cellulose (%)' 13.32 5.66 2.34 32.50
Hemicellulose (%) 19.48 14.32 15.77 16.00

1- Calculated according to Cheeke (1987).  DE ( Kealg ) = 4.36 - 0.0491 (%NDF).
%NDF = 28.924 + 0.657 (%CF ). Cellulose= ADF- lignin. Hemiceltulose (%)= NDF — ADF
NDF =cellulose + hemicellulose + lignin ~ ADF = cellulose + lignin.

2- According to Feed Composition Tables for Animal and Poultry Feedstuffs Used in Egypt (2001).

Table (3): Total glucosinolates represented as hydrecyanic acid (HCN mg/g of
sample) in raw and irradiated olive cake,

Irradiation dose Total glucosinolates Destruction
(KGy) _ (mggD) %)
00 5.50 0.0
20 3.78 31.27
60 _ 267 51.45

The following equation describes the main effects of irradiation treatment on glucosinolates content:
Y=516-0.0444 X
Where: Y = predicated content of total glucosinolates (ing/ g). X = the dose level in kGy.

Digestion coefficients of DM, OM, CP, CF, EE and NFE were estimated and nutritive
values as digestible crude protein {(DCP %) and total digestible nutrients (TDN %) were
calculated according to classic formula reported by Cheeke er al. (1982).

Economical Efficiency:

Economical efficiency was calculated as the ratio between income (price of weight
gain) and cost of feed consumed at the different experimental periods (5-8, 5-12 and 5-16
weeks of age).

Chemical Analysis:

Chemical analysis of representative samples of raw and irradiated olive cake,
experimental diets and dried feces were carried out to determine dry matter (DM), crude
protein (CP), N x 6.25, ether extract (EE), crude fiber (CF) and ash according to the
methods of the AOAC (1998). Nitrogen free extract (NFE) was calculated by difference,
i.e,, by deducting the sum of the percentages of moisture, CP, EE, CF and ash from 100.
Digestible energy (DE) was calculated according to Cheeke ef al. (1982). The anti-
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nutritional factors of olive cake (glucosinolate) content were dctcrmmed according the
procedure of McGhee ef al. (1965).

Statistical Analysis:

Data were analyzed for all variables using the general linear models procedure to
establish the differences between means using SAS software version 9.1 (SAS Institute,
2004). The model used was: " Yij=p+Ti+Eij

Where: Yij = the observation of ij. p = the overall mean.
Ti = the effect of i (treatments). Eij = the experimental random error.

Data of percentages were subjected to arc-sin transformation to approximate normal
distribution before being analyzed. Variables having a significant F- test were compared
using Duncan’s multiple rang test (Duncan, 1955). All statements of statistical significance
were based on probability (P<0.05).

RESULTS AND DISCUSSION

Effect of Gamma Irradiation on:
Chemical Composition of Olive Cake:

The nutrients composition of the raw and irradiated samples of olive cake is given in
Table {2). The raw olive cake (OC) contained 90.25% DM; 7.35% CP; 7.48% EE; 8. 40%
ash; 81.85% OM; 31.17% NFE and 35.85% CF. Nearly similar results were obtained by
Abo-Baker (2000), Nassar (2002) and Al-Shanti (2003). The chemical composition of OC,
in relation to the applied irradiation dose (20 or 60 kGy) revealed that the chemical
constituents of olive cake (DM, CP, EE, ash, OM, NFE and CF) were not significantly
affected by gamma irradiation up to 60 kGy but NDF, ADF and ADL were significantly
affected by gamma irradiation up to 60 kGy. This can be attributed to, that olive cake
contained limited amount of water (about 9.75%) which would not be easily influenced to
be radiolyzed by irradiation to produce enough free radicals that could induced significant

changes in gross composition of these materials. The present results are in good agreement
with those of Farag (1998).

Total Glucosinolate Compounds of Olive Cake:

Raw olive cake was found to contain 5.50 mg/g total glucosinolates (as hydrocyanic
acid). Regression analysis of glucosinolates content (Table 3) in relation to the applied
irradiation dose indicates that there were significant effects of irradiation process on total
glucosinolates. The linear effect was significant at (P<0.038). The glucosinolates level was
reduced by 31.27% or 51.45%, respectively when olive cake received 20 or 60 kGy (Table
3).

Glucosinolates has long been implicated as toxic factors when feeding olive cake meal
to rabbit. Also, Johnson and Reuber {1994) and Ali (1997) reported that glucosinolates and
their breakdown products (nitrites) have long been implicated as toxic factors when
feeding rapeseed meals to poultry. The results exhibited that the antinutritiona) factors of
raw olive cake was found to contain total glucosianolates (5.50mg/g). After irradiation
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treatment at dose level 20 or 60 kGy, total glucosianolates had decreased to 3.78 and 2.67,
respectively. The marked reduction in glucosianolates content in response to irradiation
treatments might be due to the degradation of total glucosianolates. These results are in
good agreement with those reported by Farag er al., (2000) and Ali (1997).

Growth Performance:

Data presented in Table 4) showed no significant differences in live body weight,
except at 12 and 16 weeks of age and total weight gain, except from 8-12 and 5-12 weeks
of age, among the four experimental freatments.

The lowest live body weight and body weight gain values at 16 weeks of age were for
rabbits fed the control diet. The rate of 15% olive cake with 20 kGy gamma irradiation in
rabbit diets recorded the higher values of final live body weight at 12 and 16 weeks of age
and total body weight gain from 8-12, 5-12 and 5-16 weeks of age when compared with
the control diet. The previous results indicated that, addition of 15% olive cake with 20
kGy irradiation had in general better live body weight and weight gain values than those
fed 15% olive cake with 60 kGy gamma irradiation. These results may be due to that olive
cake irradiated at 60 kGy may induce certain changes in the content of unsaturated fatty
acids of olive cake that induces lipid peroxidation through the production of free radicals
which attack the fatty acid chain primarily at the unsaturated positions. Consequently, the
unsaturated fatty acids must undergo a decrease upon irradiation and a corresponding
increase in peroxidation products (EL-Niely, 2001 and Osman, 2002). These results are in
agreement with those of Tortuero et al. (1989), Ben-Rayana er al. (1994) and El- Kcrdawy
{1997).

Feed Intake, Feed Conversion and Performance Index (%):

The effect of 15% olive cake in rabbit diets, as a replacement for all clover hay during
the growing period (5 to 16 weeks of age) on feed intake, feed conversion and performance
index (%) are presented in Table (4). The inclusion of olive cake had insignificant effect
on feed intake when comparing feed intake of rabbits consuming the control diet and those
fed the diet containing 15% olive cake without irradiation during all experimental periods.
Similar results were observed for feed conversion (Table 4). However, feed intake was
slightly higher and feed conversion was somewhat better for rabbits fed the 15% olive cake
diet (0 kGy) than for those fed the control diet during most experimental periods.

Results in Table (4) showed that inclusion of olive cake without or with radiation (20
and 60 kGy} in rabbit diets, in general had no adverse effect on feed intake during the
experimental periods from 5-16 weeks of age. However, during most experimental periods
from 5-16 wecks of age, all levels of olive cake with irradiation, almost decreased, non-
significantly, feed intake as compared to the control and olive cake diets without
irradiation. Data presented in Table (4) indicated that feed conversion values (feed/gain)
were not significantly affected by the treatments through all the experimental periods
except at 8-12 and 5-12 weeks of age. However, 15% olive cake (with 20 kGy) had
significantly (8-12 and 5-12 weeks of age) and insignificantly {12-16 and 5-16 weeks of
age) better feed conversion values than all other treatments. Values of feed intake and feed
conversion obtained in this study are within the ranges reported by El-Husseiny ef al.
(1997); Chasbane et al. (1997); Ei-Kerdawy (1997) and Mousa and Abdcl-Samee (2002)
for rabbits.

467



El-Sayaad et ul.

Table (4): Effect of the experimental diets on live body weight, weight gain, feed
intake, feed conversion (meant SE) and performance index (%) of rabbits
at different ages of the experimental period (5-16 weeks of age).

15% Olive cake diets

Item Control diet 0kGy 20 kGy 60 kGy
Average live body weight (g)
5 weeks 737.5+22.46 740.5+22.07 736.5+24.63 748.0+20.34
8 wecks 1125.0429.75  1097.5427.16 1073.5435.05  1105.3+29.88
12 weeks 1570.7%+48.39  1529.4°433.05  1644.1°+53.82  1560.6"+40.02
16 weeks 2205.2°438.73  2242.9™422.99  2356.3'+66.17 - 2231.2°+49.67 -
Average weight gain (g) '

3-8 wecks 387.5£13.50 357.048.52 337.0£13.06 357.3+12.71
8-12 weeks 4457+ 1946  431.9%15.06 570.6°x18.15 455.3%+17.19
12-16 weeks 634.5+44.02 713.5421.87 712.2427.34 670.6+39.37
5-12 weeks 833.2°°£26.46  788.9°:17.55 907.6"+28.46 812.6"+23.80
5-16 weeks 1467.7+38.27  1502.4421.71 1619.8+47.39 1483.2+40.51

Average feed intake (g)

5-8 wecks 1012.5+2042  1077.7%22.82 1015.6+29.00  1021.6+18.46
8-12 weeks 2284.2473.32 2230.7+62.07 2138.2+62.74 2252 .84+47.51
12-16 weeks 3818.2+101.15 3886.8498.39  3725.3+133.63  3635.0+92.87
5-12 weeks 3296.7498.13  3308.4:84.35 3153.83+87.31  3274.4467.16
5-16 weeks 7114.9+178.27 7195.2:165.30  6879.11144.61  6909.4+141.05

Average feed conversion (g feed/g gain)

5-8 weeks 2.61+0.105 3.01+0.072 3.01+0.094 2.8520.115
8-12 weeks 5.12° 40,129 5.16'+0.166 3.74%43 .89 4.94°+0.268
12-16 weeks 6.01+0.482 5.44+0.179 5.23+0.233 5.4240.367
5-12 weeks 3.95 +0.099 4.19"10.096 3.47°30.122 4.02°+0.101
5-16 weeks 4.84+0.182 4.78+0.085 4.24+0.147 4.65+0.111

Average performance index (%)’

5-8 weeks 43.10 36.46 35.66 38.78
8-12 weeks 30.67° 29.63° 43,95 31.59°
12-16 weeks 36.69 41.22 45.05 41.16
5-12 weeks 39,76 36.50° 4738 38.82°
5-16 weeks 45.56" 46.92" 55.57" 47.98°

a and b means in the same column with different superscripts are significandy (P= 0.05) different.
. SE = Standard error.

'Caiculated according to North (1981): Performance index % = final live body weight (Kg) / feed conversion*100

The inclusion of olive cake as a replacement for all clover hay in rabbit diets had
significant effect on performance index at (8-12, 5-12 and 5-16 weeks of age). It is clear
that, 15% olive cake (with 20 kGy) in rabbit diets as a replacement for clover hay,
significantly increased performance index at (8-12, 5-12 and 5-16 weeks of age) and
insignificantly increased performance index of rabbits at 12-16 weeks of age. The previous
results indicated that, addition of 15% olive cake with 20 kGy irradiation had in general
better performance index values than all other treatments (Table 4). In this concern, Mousa
and Abdel-Samee (2002) found that up to 20% olive pulp may be included in the diet of
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growing New Zealand White rabbits (5 weeks old) without adverse effects on performance
index.

Table (5): Effect of the experimental diets on nutrients digestibility and nutritive
values of uncollared and coliared rabbits.

] 15% Olive cake diets
Item Contro} diet 0kGy 20 kGy 60 kGy
Uncollared rabbits;
Digestibility % :
DM A 69.39 71.08 69.76
oM 73.36 72.50 74.57 73.19
Cr 82.31 80.79 81.12 : 82.52
CF 21.09 21.45 27.87 23.19
EE 91.31 93.31 93.89 92.58
NFE 83.48 81.93 83.11 81.71
Nutritive values %
TDN 71.74 72.40 74.59 7317
DCP 15.83 15.56 15.57 - 15.95
Collared rabbits;
Digestibility %
DM 70.11 67.94 70.84 - 69.66
OM 73.10 76.95 73.97 73.09
Cp 82.41 76.53 81.30 77.84°
CF 25.90 16.82 25.18 21.98
EE 89.92 94.22 91.44 91.23
NFE 81.78 8197 82,97 83.58
Nutritive values %
TDN 71.45 70.99 73.92 73.02
DCP 15.85 14.74 15.60 15.04

Digestibility and Nutritive Values:

Digestibility of different nutrients and nutritive values of the experimental diets with
un-collared and collared rabbits were determined at the end of the experimental period (at
16 weeks of age). Results in Table (5) cleared that the inclusion of olive cake (15%
without irradiation) as a replacement for all clover hay in the control diet had no significant
effect on digestibility of all nutrients (DM, OM, CP, CF, EE and NFE%) and nutritive
values (TDN and DCP). Similarly, irradiation process (20 or 60 kGy) had no significant
cffect on either nutrients digestibility or feeding values of the experimental diets. However,
it was observed that some parameters were improved by 15% olive cake, with or without
irradiation, especially OM, CF, EE and TDN. Nutrients digestibility and feeding values of
the experimental diets for uncollared rabbits showed the same trend observed with collarad
rabbits for both the effect of replacing all clover hay of the control diet by 15% olive or
irradiation at 20 or 60 kGy (Table 5). In this connection, Al-Masri and Gunther (1993)
reported that the improvement in nutrients digestibility of olive cake containing diets may
be related to fibers of olive cake and also, 1o irradiation which increased the digestion of
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Table (6): Effect of the experimental dicts on economical efficiency®and viability rate

of rabbits.
. 15% Olive cake diets
Item Control d)gt 0 kG 20 kGy 60 kGy
W .
Price / Kg diet (LE) 0.956 0.859 0.861 0.868
Total feed intake/rabbit (g) 1012.5 1077.7 1015.6 1021.6
Total feed cost/rabbit {(LE) 0.968 0.926 0.874 0.887
Total weight gain/rabbit (g) 3875 357.0 337.0 3573
Feed cost / Kg gain (LE) 2.50 2.59 2.59 248
Total revenue/ rabbit (LE) 4.65 4.28 4.04 429
Net revenue/rabbit (LE) 3.68 335 317 3.40
Economical efficiency (E Ef) 3.80 3.62 3.63 3.83
Relative E Ef% 100 95 96 101
No. of dead rabbits 2 - - ) 1
Viability % 90 100 100 95
2w [ - ‘ . .
Price / Kg diet (LE) 0.956 _ 0.859 0.861 0.868
Total feed intake/rabbit (g) 3296.7 3308.4 3153.8 32744
Total feed cost/rabbit (LE) 3.15 2.84 272 2.84
Toral weight gain/rabbit (g) 8332 788.9 907.6 8126
Feed cost / Kg gain (LE) 3.78 3.60 3.00 349
Total revenue/ rabbit (LE) 10.00 947 10.89 9.75
Net revenue/rabbit (LE) 6.85 6.63 817 6.91
Economical efficiency (E Ef) 217 233 3.00 243
Relative E Ef% 100 107 138 112
No. of dead rabbits 6 4 3 5
Viability % 70 80 . B85 75
5-16 weeks of age;
Price / Kg diet (LE) 0.956 0.859 0.861 0.868
Total feed intake/rabbit (g) 71149 7195.2 6879.1 6909.4
Total feed cost/rabbit (LE) 6.80 6.18 5.92 6.00
Total weight gain/rabbit (g) 1467.7 1502.4 1619.8 1483.2
Feed cost/ Kg gain (LE) 463 an 3.65 405
Total revenue/ rabbit (LE) 17.61 18.03 19.44 17.80
Net revenue/rabbit {LE} 10.81 11.85 13.52 11.80
Economical efficiency (E Ef) . 1.59 1.92 228 1.97
Relative E Ef% 100 121 _ 143 124
No. of dead rabbits 7 4 7 6
Viability % 65 80 65 70

* Based on prices of the Egyptian market during the experimental period (2607).

The price of ooc ton of clover hay (12%CP), yellow com, barely, soybean meal (44%CP), wheat bran, wheat straw, molasses,
methionine, viteming & minerals mix., salt, lime stone and Di-cal. phosphate were 800, 950, 1800, 1700, 800, 320, 1000, 30000,
200%), 140, 170 and 1250 LE, respectively.

Initial price of rabbit 12 LE.

The prices of one ton untreated olive ceke, treated olive cake (20 and 60 XGY) and body weight on selling were 50, (64 and 122)
and 12 LE, respectively,

Net revenue / rabbit (LE) = (Total revenve / rabbit (LE)) — (Total feod cost / rabibit (LE)).

Economical efficiency= (Net revenue/rabbit (LE)) / (Totsl feed cost/ebbit (LE). Feed cost / kg gain= Tota! feed cost/rabbit (LE)
#1000 / Tota! weight gain/rabbit {g).

Viability®s =number of live rabbits at ceriain interval / initinl mmber of abbits at the same interval * 100,
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organic and dry matter at the dose of 50 kGy. Organic matter digestibility increased
{P<0.05) for all irradiated agricultural residues, compared with non-irradiated by-products
(Al-Masri and Gunther, 1995).

Economical Efficiency and Viability Rate:

The economical efficiency of the present study was calculated based on input-output
analysis of the total feeding cost and the prevailing selling price of live body weight gain.
The effect of the contro] diet and diets containing 15% olive cake either raw or irradiated
at 20 and 60 kGy on the economical efficiency and viability rate of rabbits are summarized
in Table (6). The results showed that 15% dietary olive cake with 20 kGy gave the best
economical efficiency, relative economical efficiency and least feed cost/ kg body gain
(LE) from 5-12 and 5-16 weeks of age as compared to the control. Also, the 15% dietary
olive cake with 20 kGy gave the best viability rate from 5-12 weeks of age, whereas this
treatment showed a viability rate similar to that recorded by the control diet from 5-16
weeks of age. These findings are in agreement with those obtained by El-Kerdawy {1997)
who found that from the economical point of view, incorporation of growing rabbit diets
from {5-13 weeks) of age with 5,10 or 15% olive pulp as a partial substitution of barley
decreased feed cost for kg gain by about 9.23, 14.87 and 15.90%. However the economical
efficiency values of the diets increased by 13.42, 22.85 and 24.94%, respectively relative
to those fed the commercial pelleted diets. Also, Mousa and Abdel-Samee (2002) showed
that from the economical point of view, rabbits fed diets containing 10 or 20% olive pulp
recorded lower feed cost for one kg gain in weight by about 5.6 and 18.3%, while the
economical efficiency values of the diets were raised by 8.05 and 29.03%, respectively,
relative to rabbits fed the commercial control diet.

From this study it could be concluded that, irradiation processing of 15% OC at 20 kGy
can eliminate the harmful effect of its ghucosinolates on rabbit performance and achieved
better net revenue and economical efficiency.
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