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ABSTRACT
This study was conducted on the data from the rabbit farm belonging
to the Department of Animal Wealth Development, Faculty of
Veterinary Medicine, Zagazig University, using three breeds (New
Zealand White, Californian and Gabali). Two bucks and ten does
from each breed were used in the experiment to compare between
purebred, crossbred and their reciprocal crossbred. Studied traits
include some productive traits (body weight and daily body gain), as
well as economic traits (total cost, return, net profit and economic
efficiency measures) till 12" week of age.
The result of this study showed a significant difference between
purebred, crossbred and their reciprocal crossbred in body weight
and average daily gain. At 10™ and 12" week of age. Purebred
Gabali showed the highest body weight value (2008.58 and 2230.17
g), while Californian x New Zealand White showed the lowest value
(1759.66 and 2012.66 g). New Zealand x Gabali showed the highest
average daily gain value during 4-12 weeks (27.60 g) while,
Californian x New Zealand showed the lowest value (22.72 g). New
Zealand White showed the highest total cost and the lowest net profit
(33.31 and 0.45 LE, respectively) at 12" week of age, while New
Zealand White x Gabali showed the lowest total cost and the highest
net profit (23.32 and 9.49 LE, respectively). Although, Gabali
showed the highest return value (33.45 LE) but New Zealand White
x Gabali showed the highest net profit (11.57 LE) at 10" week of age
among all crosses and allover periods. In addition, New Zealand
White x Gabali genotype showed the highest return/cost ratio, net
profit/total cost ratio and the shorter capital return rate (1.68, 0.68
and 1.46, respectively).
Finally, we concluded that, there is productive and economic
difference between purebred, crossbred and their reciprocal
crossbred of Californian (C), New Zealand White (N) and Gabali (G)
breeds. New Zealand White x Gabali genotype is the most profitable
cross at 10™ week of age (optimum period for marketing the rabbit
which showed the highest profit for this cross), so we recommended
crossing New Zealand white buck (N) with Gabali (G) doe and
marketing age at 10" week of age.
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crossbreds than in purebreds. Also
the total returns and net profit were
higher in crossbreds, than in
purebreds and the crossbreds
economically more efficient than
the purebreds.

The effect of crossbreeding on
rabbit profitability by improving
litter size at birth and weaning
weight and weight gain generally
higher in crossbred than in the
purebred rabbits so improve their
economic performance
(Niedzwiadek, 1978; Afifi and
Khalil, 1990; Hamouda et al, 1990
and Ozimba and Lukefahr, 1991).
Feed efficiency is one of the most
commercially  important  traits
because  post-weaning  feeding
accounts for about 40 % of total
cost (Armero and Blasco, 1992).

In meat rabbit industry, there is a
need to develop sire breeds and (or)
lines to cross to available dam
breeds to potentially enhance breed

complementarity and  heterosis
benefits on postweaning fryer
performance (Medellin and

Lukefahr, 2001).

Efficiency  of  rabbit  meat
production can be improved by
taking advantage of the diversity of
rabbit breeds through
crossbreeding. (Piles et al, 2004).
The aims of the present study were
to compare the economic and
productive effect of crossing and
reciprocal crossing of two foreign
rabbit breeds (New Zealand white
and Californian) with local breed
(Gabali). Also, determine the most
profitable crosses and the optimum

INTRODUCTION

Rabbit meat characterized by nearly
white meat, fine grained, palatable,
high quality protein content, low in
fat, cholesterol and caloric contents
contain a higher percent of minerals
than other meat, of good meat-to-
bone ratio and are acceptable to
general consumer in most countries
of the world, so rabbits are
convenient sources of palatable and
nutritious meat (Owen, 1981 and
Lukefahr et al, 1989).

Production of one kilogram of
rabbit meat is more economic than
other animals as it require 25 % of
the ration energy needed to produce
the same amount of lamb or beef,
and 30% in comparison with
chicken production. (Lebas, 1981).
Rabbits are potential source to
improve food security and it may be
the lowest cost answer related to the
problem  of  hunger,  under
nourishment and rural poverty in
developing countries. Among Arab
countries, Egypt ranks as a number
one in rabbit consumption as it
reached to 1.5 kg/year per capita
which is very low in comparison
with other types of meat and in
comparison with other countries
like Italy which reached to 5.8
kg/year per capita. (FAO, 2001).
Rabbit characterized by higher
capital return rates and rapid capital
cycle (El-Sheikh and Atallah,
1998). They concluded that, the
crossbreds  were  superior to
purebreds in weaning weight and its
price value, and body weight
values. Mortality rate was lower in
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Studied Traits:

A. Productive traits:

1. Body weight:

Weights were recorded at different
ages, first at weaning (4" week of
age), then recorded biweekly till
marketing age (12" week of age).
(Russel, 1969 and MLC, 1974)

2. Average daily gain:

It is the weight gain related to the
number of days calculated.

B. Economic measures:-

1- Costs:

Variable costs which include the
prices of  drugs, vaccines,
disinfectants, veterinary

supervision, feed cost, labor cost,
water electrolytes, electricity and
miscellaneous  costs  (Elsayed,
2009).

Fixed costs collected according to
Atallah  (1997) which include
animals, building and equipment
depreciations or the rent. The
depreciation rates were calculated
for the building on 25 years and for
the equipment on 5 years, but the
value of rent were used directly
during the calculation without
depreciation rate. The depreciation
rate calculated according to the
following equation:

_ Value of Asset
Depreciation rate =

Age of Asset (year)
While the depreciation of the
animal was calculated according to
the method of (Atallah, 1997, 2004)
and El-Tahawy (2007).
Total costs inculdes the sum of the
variable and fixed costs according
to Tom (2000).
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period for marketing rabbits which
gives the highest profit.

MATERIAL AND METHODS
This study was conducted on the
data from the rabbit farm belonging
to the Department Animal Wealth
Development, Faculty of Veterinary
Medicine, Zagazig  University.
Crossing three breeds Californian,
New Zealand and Gabali. Two
bucks and ten does from each breed
were used in the experiment.

Flock management:

Rabbits were housed in an open
sided house. Breeding animals were
kept individually in triangular
galvanized wire cages provided
with nipple system for watering and
manual feeder. Metal nest box was
attached to the doe's cage. 3 X 3 full
dilled crossing of New Zealand
White (N), Californian (C) and
Gabali (G).

Litters were weaned, ear tagged and
separated in cages at 4 weeks of
age. They were raised identically
under the same managerial and
nutritional conditions. Individual
records were established for each
breeding animal for recording all
the data needed for the
investigation. In addition, there is a
litter production records. Rabbits of
all ages were fed commercial
pelleted ration obtained from
ATEMEDA Company adlibitum.
Bucks and does were apparently
healthy and vaccinated against
pasteurllosis and rabbit viral
hemorrhagic disease (RVHD).
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ejj = Experimental error.

RESULTS AND DISCUSSIONS
A. Effect of purebred and crosses
on Productive traits

1. Effect of purebred and crosses
on body weight (9):

Table (1) showed the effect of
purebred, crossbred and reciprocal
crossbred of Californian (C), New
Zealand White (N) and Gabali (G)
breeds on body weight in different
periods. There is a significant
difference between purebred and
crosses at 4™ weeks. Purebred New
Zealand White recorded the highest
value (678.50 @), while GC
recorded the lowest value (506.36
g). At 6™ week of age, purebred
Gabali  showed the  highest
significant value (1230.40 g), while
GC showed the lowest one (937.89
g). Meanwhile, at 8" week of age
purebred Californian showed the
highest significant value (1707.50
g), while CN showed the lowest
value (1468.00 g). There is a
significant  difference amon%
purebred and their crosses at 10'
and 12" weeks of age. Purebred
Gabali showed the highest value
(2008.58 and 2230.17 g), while CN
showed the lowest value (1759.66
and 2012.66 g).

These results are in agree with those
obtained by EI-Sheikh and Atallah,
(1998). They reported that, There
were significant differences among
breed group in body weights (P<
0.01) at weaning, 45, 60, 75 and 90
days. Also, Hamouda et al (1990)
concluded that the purebred litter
size at weaning higher than that in

2- Total returns include returns
from rabbit sale + Returns from
fecal matter sale + culled dams.
(According to the prices during the
years of the study).
3- Net profit = Total returns - Total
costs.
4- Efficiency measures of rabbit
production.
The following efficiency measures
were calculated according to
Atallah (1997).

- Returns to total costs as a
percentage.

- Percentage of net profit to
total costs.

- Capital
—  Netprofit

Investmentcosts

return rate
100

C- Statistical analysis:-

Statistical Analysis System
computer programme (SPSS/PCT,
2008) was utilized to analyze the
obtained data. A number of
preliminary analysis were done for
checking, listing all data and testing
the significance of factors studied
for any of the dependent variables.
One way ANOVA model used for
analysis the data including body
weight at different age, daily weight
gains, total costs, return, net profit
and economic efficiency measures
using the following model. (Foster,
2001).

Yij =1+ Gj+ej
Yij = An observed value.

K = Overall mean.
Gj = Effect of genotype of

rabbit.
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Californian and NC genotype.
Purebred Californian showed the
highest value (52.68 g) while, CN
showed the lowest value (26.69 Q)
at 6-8 weeks of age. Meanwhile, at
8-10 weeks of age NG showed the
highest value (25.45 g) and GN
showed the lowest value (18.48 g).
Also, at 10-12 weeks of age NG
showed the highest value (19.68 g),
but purebred Californian showed
the lowest one (10.76 ). The
overall average daily gain 4-12
weeks showed significant
differences between purebred and
crosses, NG showed the highest
value (27.60 g) and CN showed the
lowest value (22.72 (¢). These
results agreed with Reiad et al
(1995); Shebl et al (1997) and EI-
Sheikh and Atallah, (1998); Eman
(2011) and EI-Bayomi et al (2012).
They reported that crossbreeding
yield higher litter weight more than
purebred. In the same manner,
Zajac et al (1996) reported that the
average daily gain of rabbit crosses
was ranged from 26 to 29 g. Gad
(1998) who indicated that, Gabali
rabbits are better to be used as a doe
breed rather than a buck breed for
improving  post-weaning  body
weight and gaining weight. In
addition, Abdel-Aziz (1998) found
that, crossbreeding of NZW and
Gabali  rabbits was generally
associated with the improvement of
daily gain up to 15" week of age.

B. Economic measures (total
costs, return and net profit) and
economic efficiency measures for
purebred, crossbred and
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crossbred. The higher body weights
of purebreds over crossbreds was
also reported by Soliman (1983)
who reported that purebreds have
greater weight than crossbreds. In
the same manner, Leuder et al
(1988) found that, body weight at
70" day of age for purebreds
exceeded crossbreds. While, Heba
(2004) reported that, purebreds non
significant (p > 0.05) exceeded
crossbreds in body weights at
different ages. Also, Mohamed
(2007) concluded that, the overall
average of the purebred rabbit under
investigation  exceed that of
crossbreds at most of ages studied
(587.40 vs. 562.42 g, 1077.40 vs.
1094.75 ¢, 1583.13 vs. 1552.74,
1914.26 vs. 1890.04 g and 2147.66
vs. 2119.87 g), but these differences
were non significant (p > 0.05). But
Rania (2005) concluded that, body
weight of purebreds significantly (p
< 0.05) exceeded that of crossbreds
at different ages. Our results in
contrary with those obtained by
Ozimba and Lukefahr (1991) they
said that crossbred litter size at
weaning higher than in purebred.

2. Effect of purebred and crosses
on average daily gain (g):

Table (2) showed the effect of
purebred, crosses and reciprocal
crosses of Californian (C), New
Zealand White (N) and Gabali (G)
breeds on average daily gain (Q).
There are significant differences
among all genotypes in different
periods. At 4-6 weeks of age
average daily gain ranged from
26.60 to 43.19 g for . Purebred
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the lowest net profit (4.15 LE) and
GN showed the highest net profit
(10.82 LE).

At 10" week of age, NG showed the
lowest total cost value (17.09 LE),
while purebred New Zealand White
showed the highest value (24.27
LE). CN showed the lowest return
value (26.39 LE) while, purebred
Gabali showed the highest value
(30.13 LE) and at the same time
showed the lowest net profit (3.92
LE). Meanwhile, NG showed the
highest net profit (11.57 LE) among
all crosses and allover periods. At
12" week of age, purebred New
Zealand White showed the highest
total cost and the lowest net profit
(33.31 and 0.45 LE), while NG
showed the lowest total cost and the
highest net profit (23.32 and 9.49
LE) although, purebred Gabali
showed the highest return value
(33.45 LE). These results attributed
to the differences occurred in the
variable costs especially feeding
cost and this in agree with Armero
and Blasco (1992). They reported
that, feed efficiency is one of the
most commercially important traits
because  post-weaning  feeding
accounts for about 40 % of total
cost. Also, our results nearly similar
to that obtained by EI-Sheikh and
Atallah (1998) they reported that,
the total returns were differ
significantly and ranged from 16.11
to 1840 LE for purebred
Californian and Californian x Rex
genotypes. While, the net profit
value showed significant
differences among genotype groups.

reciprocal crossbred of New
Zealand white (N), Californian
(C) and Gabali (G) breeds at
different age intervals (4-12
weeks)

1. Economic measures (total costs,

return and net profit) for
purebred, crossbred and
reciprocal crossbred of New

Zealand white (N), Californian
(C) and Gabali (G) breeds at
different age intervals (4-12
weeks).

Table (3) showed the effect of
purebred, crossbred and reciprocal
crossbred of Californian (C), New
Zealand White (N) and Gabali (G)
breeds on some economic measures
include total costs, return and net
profit (LE) at different age intervals
(4-12  weeks).  There  were
significant ~ difference  among
purebred, crossbred and their
reciprocal crossbred on some
economic measures along all
production period. Purebred New
Zealand White showed the highest
total cost value (12.40 LE) at 4"
week of age, while, NG showed the
lowest value (8.73 LE). Purebred
Gabali showed the highest return
value and net profit (18.46 and 8.35
LE), but purebred Californian
showed the lowest value (14.68 and
3.20 LE,). At 8" week purebred
New Zealand White recorded the
highest total cost (19.47 LE) while,
NG showed the lowest value (13.71
LE). Purebred Californian showed
the highest return value (25.75 LE),
but NG showed the lowest value
(23.32 LE). Meanwhile, CN showed
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Zealand White showed the lowest
return/cost ratio, net profit/total cost
ratio (1.21 and 0.21). Meanwhile,
CN showed the longer capital return
rate (5.65). These results in parallel
to that obtained by EI-Sheikh and
Atallah (1998). They reported that,
the percentages of Total returns to
total costs, Net profit to total costs,
capital return rate and the capital
cycle for the crossbreds were
preferable than for the purebreds.

In conclusion, there were economic
and productive differences among
purebred, crossbred and their
reciprocal crossbred of Californian,
New Zealand White and Gabali
breeds. Crossing New Zealand
white buck with Gabali doe (NG) is
the most profitable crossbred,
recording the highest net profit.
Also, 10" week of age is the
optimum period for marketing
showing the highest profit for this
crossbred. So we recommended
crossing between New Zealand
white buck with Gabali doe and
marketing age at 10" week of age to
obtain the highest net profit.
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The net profit values were 14.44
and 12.15 LE/rabbit for Californian
X Rex and purebred Californian.
Meanwhile, their result differs from
our result in the total costs that not
differ significantly among the
different genotypes. In addition,
Roca  (1996) reported  that
production and breeding costs of
rabbit were lower than other
animals.

2. Economic efficiency measures
for 10 weeks of purebred,
crossbred and reciprocal
crossbred for New Zealand white
(N), Californian (C) and Gabali
(G) breeds.

Table (4) showed the effect of
purebred, crossbred and reciprocal
crossbred of Californian (C), New
Zealand White (N) and Gabali (G)
breeds on economic efficiency
measures. There were significant
differences among all genotypes for
economic efficiency measures. NG
genotype showed the highest
return/cost ratio, net profit/total cost
ratio and the shortest capital return
rate  (1.68, 0.68 and 1.46,
respectively) while, purebred New
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Table (1): Body weight (g) of purebred, crossbred and reciprocal
crossbred for New Zealand white (N), Californian (C) and Gabali (G)
breeds at different age intervals (4-12 weeks).

Trait Body weight (g)

Gﬁr?gtgzreIOdN 4" week | 6" week | 8" week | 10" week | 12" week

cc ’c 606.61% + | 978.94° + | 1707.50% | 2006.44% | 2157.05°¢
3.46 9.45 +5.69 +7.00 +551

NN ”7 678.50% + | 1160.00° | 1627.50° | 1963.00° | 2179.00°
6.93 +7.64 +6.93 +6.11 +7.00

GG 2 661.76%° + | 1230.40% | 1641.17° | 2008.58% | 2230.172
6.43 +3.79 +4.16 +4.93 +6.11

CN o 649.66° + | 1105.33° | 1468.00" | 1759.66' | 2012.66'
6.08 +5.77 +5.29 +6.08 +6.43

ce 20 527.23" + | 1113.61° | 1551.53% | 1852.38° | 2052.07°
4.62 +7.51 + 6.08 +4.73 +6.81

. Y 551.61° + | 1156.23° | 1596.929 | 1910.07% | 2093.15¢
9.24 +7.51 + 6.08 +6.43 +5.29

NG 19 531.42" + | 1082.42% | 1546.42% | 1910.71% | 2187.57"
4.93 +12.17 | +5.69 +6.43 +6.43

Ge ’1 506.369 + | 937.89" + | 1550.00° | 1904.899 | 2107.52¢
5.51 4.04 +7.64 +4.16 +4.36

GN 20 625.50° + | 1124.30° | 1674.06° | 1941.75¢ | 2191.25"
5.69 +5.03 +6.43 +3.79 +4.36

Means within the same column carrying different superscripts are

significantly different al level (p < 0.05).
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Table (2): Average daily gain (g) of purebred, crossbred and reciprocal
crossbred for New Zealand white (N), Californian (C) and Gabali (G)
breeds at different age intervals (4-12 weeks).).

Trait Average daily gain (g)
Age period 4-6 6-8 8-10 | 10-12 | 4-10 | 4-12
Genotype | N | weeks | weeks | weeks | weeks | weeks | week
ce 25 26.60° | 52.68% | 20.71"% | 10.76° | 31.11% | 25.84°
+060 | £1.27 | +064 | +£0.38 | +055 | + 0.61
NN 57 | 3439 ¢ 133.80% | 23.46% | 15.43" | 28.54* | 25.01°
+121 | £+0.61 | +035 | +1.28 | +1.32 | +0.55
GG 5y | 40.62 a13020% | 25.39% |15.83°° | 29.93% |26.14%°
+118 | £158 | +1.10 | +0.76 | +0.81 | +0.53
CN o5 | 3255 1 26.69° | 20.05° |18.07% | 24.67° | 22.72°¢
+069 | £+0.87 | +095 | +£1.11 | +1.93 | £0.38
G o0 | 4188 a1 32079 | 20.70°9 | 14.26° | 29.45% | 25.41°
+114 | £153 | +150 | +£051 | +1.12 | +0.41
NG " 43.19% | 31.989 | 21.87" | 13.08°" | 30.19* | 25.69"
+179 | £154 | +1.01 | +£1.17 | +0.80 | +0.36
NG 19 | 39.36 ® 133719 ] 25457 | 19.68% | 30.65" | 27.602
+130 | £1.37 | +098 | +£131 | +1.36 | +0.72
G 91 30.82% | 44.37° | 24.71% | 14.47° | 31.08* | 26.69%"
+063 | £214 | +053 | +£1.26 | +1.53 | +0.47
oN | g0| 3363 | 30.01° | 1848° | 17.82% | 29.25° )
£130 | £152 | 046 | £081 | £1.26 | -

Means within the same column carrying different superscripts are
significantly different al level (p < 0.05).
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Table (3): Economic measures (total costs, return and net profit) of
purebred, crossbred and reciprocal crossbred for New Zealand white (N),
Californian (C) and Gabali (G) breeds at different age intervals.
Means within the same column carrying different superscripts are
significantly different al level (p < 0.05).

Trait Economic measures (LE)
Age 6 week 8 week 10 week 12 week
period WeeKs WeeKs WeekKs WeEEeKS
S
g‘ N Total Return Net Total Retur Net Total Retur Net Total | Retur Net
S cost profit cost n profit cost n profit cost n profit
8
cc | 25 11.49° | 14689 | 3209 | 18.03° | 25.75% | 7.72¢ | 22.48" | 30.10° | 7.62¢ 38'f8 3:,%"16 1.68¢
£021 | £031 | £021 | £038 | £032 | £032 | £026 | 056 | £036 | (= | 5 | 016
N | a7 | 12407 | 17.40° | s00¢ | 1947 2092 | 505" | 24270 | R | sage | BB 3209 g5
£025 | £035 | £044 | £026 | (= | %022 | x025 | = |x014 | (* | f o001
oG | 29 | 1011° | 1846° | 835® | 1587° 2080 | go3 | 1078° | s0age | 1030 | 2700 | 3345 g 45
017 | £026 | £028 | £040 | & | 041 | 032 | x044 | = | (| (X |+033
on | o5 | 149" | 1658 | 500° | 1803 | 2219° | 415’ | 2248" | 26399 | 392" 3008 | 3019 | a0
£031 | £021 | £021 | £035 | £017 | £022 | 046 | £042 | 038 | = | > | +003
co | 20 | 919% | 1670% | 751° | 1443% | 2344% | 901 | 17.98% | 27.79° | 980° 2495 | 3078 | 630
£026 | £026 | 036 | £035 | £026 | £027 | 035 | £049 | x042 | (> | = | +031
NG | oq | 1003° | 1738° | 6320 | 17310 2006 | 675 | 2188 | 2BE° | 7070 | 2245 | 3140 g5
£021 | £025 | £027 | £012 | o |#022 | £035 | b | x022 | X | oo [£033
NG | 10 | 873° | 1624° | 750° | 1371° | 2332 | es1® | azoec | 2280 | 117 | 2382 | BB g 490
£032 | £023 | £044 | £029 | £015 | 038 | £026 | | (> | = | o |£035
e | g1 | 965% | 14079 | 42° | 15.15% | 23.39" | 825% | 18.88° 2857 | ggoe | 277 | 3161 | gy
£035 | £026 | £024 | £021 | £025 | £025 | £040 | oo | 032 | (o | .0 |£033
a
on | 20 | 919% | 1687% | 7670 | 1a43% | 2% | 1082 | 4gge | AT ATAE | IS BT g p0
£031 | £035 | £033 | 021 | 5 | o | £038 | F | oo | ok | e | £028
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Table (4): Economic efficiency measures for 10 weeks of purebred,
crossbred and reciprocal crossbred for New Zealand white (N), Californian

(C) and Gabali (G) breeds.

Trait Economic efficiency measures for 10 weeks
Age period Returns/cost I\_let Capital return
Genotype | N % profit/total rate
cost %
cC 25 | 1349+0.04 | 0.34° +0.01 | 2.90° +0.08
NN 27 | 1.21° +0.02 | 0217 +0.01 | 4.62° +0.32
GG 22 | 152" +0.02 052 +0.01| 1.899 +0.11
CN 25 | 1.17° £0.02 | 0.179 £+0.01 | 5.65% +0.26
CG 20 | 154 +0.05 | 054° +001 | 1.8179 +0.11
NC 24 | 1339+0.02 | 0.33° +0.01 | 3.01° +0.08
NG 19 | 1.682+0.03 | 0.68% +0.01 | 1.469 +0.04
GC 21 | 151°+0.03 | 0519+0.01 1.929 +0.06
GN 20 | 1.62%*+0.03 | 0.62° +0.01 | 1597 +0.03

Means within the

Armero E. and Blasco A. (1992):
Economic  weights for rabbit
selection indices. Journal of
Applied Rabbit Research, 15:637-
642.

Atallah S. T. (1997): Economic and
productive efficiency of veterinary
management in dairy farms. Ph.D.
Degree, Animal Husbandry
Department, Faculty of Veterinary
Medicine Alexandria University.
Atallah, S. T. (2004): Effect of
cattle diseases on reproductive,
productive and economic efficiency
of dairy farms. Minufiya Vet. J. (1):
99-114.

El-Bayomi, Kh.M., El-Tarabany,
M.S. and Abdel-Hamid., T.M.
(2012): Estimation of Heterosis and
Combining Ability for Some
Weaning and Post-Weaning Traits

same column carrying different superscripts are
significantly different al level (p < 0.05).
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