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SUMMARY

Main big problems which face meat production in commercial rabbit breeds are
high mortality rate after weaning and decreased growth rate during fattening period
of broiler rabbits. The purpose of this study was to evaluate the doe-offspring
relationship through prolongation of weaning period on growth rate parameters and
mortality percentages during high growth rate period (first 10 weeks of age in
rabbits). A total of 150 of growing bunnies rabbit of New Zealand White rabbit were
divided into two groups. The first group was weaned at 35 days of age (control
group).While, the second group was weaned at 60 days of age. Growth rate
measurements, mortality rate, blood metabolites levels and marketing weight at 10
weeks of age were determined. Blood samples were collected to assay blood
metabolites levels of total protein, total lipids, glucose, creatinine and urea nitrogen
during experimental period in blood serum samples. Data showed that there were
significant differences (P < 0.05) between the two groups in most of the studied
traits. Where, weaning at 60 days of age enabled growing rabbit pups to reach a
higher body weight at marketing age (10 weeks). Marketing body weight averaged
1.845+0.48 (Kg) and 1.650 + 0.35 Kg for delayed weaning and control group,
respectively. It could be concluded that weaning at 60 days of age is better to get a
higher marketing weights and high economic efficiency values for rabbit meat
production especially under extensive and semi-intensive rabbit breeding programs.
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INTRODUCTION

In mammals, individual variation in important adaptive characters of offspring
depends on the maternal ability in view of the high correlation of the maternal and
offspring physiological systems (Mousseau and Fox, 1998). In mammals, milk is the
most essential resource for offspring growth and survival (Forsyth and Hayden 1977;
Jameson 1998). The average litter size in rabbits is about 4 t010. The pups need to be
weaned in most commercial rabbitry after 1 month of their delivery. The new-born
pups have little hair and they are deaf and blind for several days. After delivery, the
mother rabbit returns to the nest once a day and nurses her pups. The nursing took
place in the early morning and lasts for 2.7-4.5 min (Zarrow et al., 1965 and Hudson
and Distel 1982; 1989). The young rabbits start to take a solid food at about 20 days
after birth. They can move at 4 weeks of age and leave their nest. At that time of 35
to 40 days after delivery, they start weaning, but they continue to suckle for some
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more weeks. The mother rabbits have maximum milk production 2 weeks after
delivery. After weaning, lactation continues for an additional 2—4 weeks. At 8 weeks
of age the young consume solid food. For laboratory rabbits, weaning and separation
from the mother can be achieved at 67 weeks of age (Hagen 1974 and Hudson et al.,
1996 and Martinez-Gomez et al., 2004). Many investigators have suggested that
much of the interspecific variability in growth rates is due to differences in
physiological constraints upon growth (Case 1978). The newborn, whether
premature or mature, is able to digest monosaccharides and disaccharides, and
protein, with little difficulty. Fats are less readily absorbed, although all infants have
fat-splitting enzymes present in the gut (Llewellyn-Jones 1982). Rabbits have been
reared for several reasons; one of them is meat production. Selection for growth rate
is currently practiced in commercial sire lines of genetic schemes for rabbit
improvement (Baselga and Blasco, 1989 and Lebas et al., 1996). One of the most
serious management problems is the digestive trouble observed after weaning. This
problem could be a consequence of a disturbance in the digestive system
development due to inadapted composition of the diet ingested before weaning
(Gidenne, 1997). Boriello and Carman (1983) showed that degradation of a high
quality starch in the caecum favoured pathogenic flora. Moreover, feeding rabbits a
high starch diet before weaning altered their viability after weaning (Lebas and
Maitre, 1989). Increasing weaning age seemed to reduce both the stress in litters
caused by separation from their dams and time required to achieve suitable food
consumption levels (Xiccato et al., 2003).

The objectives of this work were to evaluate effects of lactation period
prolongation on marketing weight, growth rate, mortality rate, food consumption and
blood metabolites of growing rabbit bunnies.

MATERIALS AND METHODS

Hundred fifty newborn White New Zealand rabbit pups were allocated into two
groups. The first group was weaned at traditional weaning age up to 35 days. While
the second group, was weaned up to 60 days of age. Growth rate was measured
through weekly live weight (LW) and finally after 10 weeks of age at marketing
weight. Mortality rate from birth until marketing age, blood metabolites levels of
blood serum of total protein, total lipids, blood sugar, creatinine and urea-nitrogen
content during the experimental period (September and October, 2008) were
quantified using colorimetric assay Kits following the methodology as recommended
by the producers. All does were kept at Experimental Farm of Faculty of Agriculture,
Ismailia, Egypt in a semi-closed rabbitry. Rhythm of rabbit production is semi-closed
in which number of litters for each doe was not less than 6 litters per year. Also, the
doe was not exposed to natural mating before two weeks of kindling. All does have
sexual rest during hot summer period to avoid the negative effects of high
temperature on pregnancy rate and persistency. Housing conditions were semi-closed
rabbitry provided with heavy curtains to avoid direct sun light during day time
period. In addition, there were two large vacuum-fans to eliminate undesirable gases
(ammonia and carbon dioxide). Each doe was reared in a galvanized cage (70 x 60 x
45) connected to a nest box (35 x 30 x45), feeder and a clean water nipple. Lighting
system was standardized to be 16 hr per day. Multiparous does (n=25) were selected
in this experiment to produce 6 bunnies on average for each litter. Blood samples
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were collected every two weeks at 8:00 am and centrifuged at 3500 rpm for 15
minutes. Blood serum was separated and stored at -20 °C until the chemical analysis
was executed. In the first group (normal weaning, NW) does reared their young kids
in the traditional manner until they were weaned at 35 days of age. While, in the
second group (delayed weaning, DW), does reared young kids until they were
weaned at 60 days of age. In the two groups, both young rabbits and does were fed
commercial pelleted feed rations ad libitum. The ration contained 16.8% crude
protein, 2.9% crude fat, 14.1% crude fiber with a digestible energy of 10.3 DE
MJ/kg. The rabbits had free access to drinking fresh water from automatic nipples.
Statistical analyses was performed for the experimental data by means of one-way
analysis of variance (ANOVA-test), according to SPSS 8.0, (1997) software for the
effect of weaning age on growth rate, marketing weight, mortality rate, blood
metabolites levels. Duncan’s multiple range test (1955) was used to test the
significance of differences between different means of studied the parameters. In
addition, the economic efficiency values were calculated for broiler rabbits at the end
of fattening period (10weeks) taking into consideration prices of one Kg of live body
weight of broiler rabbit and commercial ration at the time of the experiment
according to formula cited by Meshreky et al. (2005) where, feed conversion equals
feed consumed (grams) per growing broiler rabbit /average daily gain (grams) and
feeding costs per 1Kg live body weight equals feed conversion x price of 1Kg
consumed feedstuff. Meanwhile, the profitability (%) equals price of 1Kg live body
weight — costs of producing 1Kg live body weight/ Costs of producing 1Kg live body
weightx 100.

RESULTS AND DISCUSSION

The effects of weaning age on litter performance are presented in Table 1. Body
weight did not differ significantly (P<0.05) between the two groups especially after
3" and 5" week of age. Live body weights were 569 and 582 g for normal and
delayed weaning, respectively at the 5" week of age. While, significant differences
began from the 7" week of age in both groups. Body weight average was 1.101 and
1.200 Kg for normal and delayed weaning groups at the 7" week of age, respectively.
Moreover, marketing body weight averaged 1.650 + 0.35 Kg and 1.845 + 0.48 Kg for
normal and delayed weaning and they differed significantly (P<0.05) . These results
are go along with Xiccato et al. (2003), where they found delayed weaning is better
than normal or early weaning avoiding weaning shock. Rabbit bunnies can move
from liquid feeding to solid feeding gradually along a suitable period instead of a
condensed or short period. This long period enabled full development for caecum
without occurrence of digestive disorders. The main digestive disorder is diarrhea
which leads to body weight loss and incomplete availability and digestibility of
ingested food. Caecum plays a key role in fiber digestion in growing rabbits and
caecal activity is very important to determine age of weaning in rabbits. In the
present study, growth rate across different weeks of young rabbit ages, as shown in
Table (1), was better and differed significantly (P< 0.05) in the second group DW
from the first group NW especially at the 7", 8" and 10" week of ages. This is may
be due to that growing rabbits in the second group DW do not face sudden movement
from liquid feeding to solid feeding. This sudden movement can cause a high
activation rate of pathogenic bacteria especially in digestive tract which lead to high
mortality rate during this period as shown in Table (1). Where, mortality rates
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reached 7%, 10% and 15% for normal weaning whereas it reached 6%, 8% and 11%
for delayed weaning at the 7", 8" and 10" week of age, respectively. These mortality
rates differed significantly (P < 0.05) between the two groups (Table 1). Low
mortality rate in DW can explain high efficiency of digestive tract in digestion and
absorption of ingested food. This efficiency reflects the high live body weight and
high body weight gain in addition to the normal body development which leads
finally to decrease mortality rate at marketing age (10 weeks) as shown in Table (1).

Table 1. Performance of White New Zealand growing rabbits during the
weaning period from birth until weaning and during the growth period from

weaning up to 10 weeks of age (Means+SE)
Weaning period Normal Weaning Delayed Weaning
35-Days 60-Days

Weaning period plus 1% 39 5" 70 gh qgn 1t g9 gt gh ot
growth period

(weeks)
No. of growing 75 75
rabbits
Average body 93.1-370-569-1101%-1346"- 1650*  105.5- 395- 582- 1200°- 1490°- 18458
Weight(g)
20.2- 28.3- 30.5- 35.1- 38.6- 40.3 18.3- 21.6-27.4- 33.8- 31.7- 385
Average weight 13.3-19.7- 38" 35" 21.7- - 15.1- 20.7- 44.1%-41.45- 254- -
gain(g/d)
51 6.6 125 13.2 147 - 55 59 103 127 139 -
Average feed intake ~ --—-- 71.5 126.0 166.9 190.8 238.4 - 73 130 170 192 2446
(9/d)
----- 12,9 258 30.4 387 46.7 - 122216 26.8 314 405
Average weight - 276 302" 210" 114" e - 284 339% 244°% 132%
gain/food
(okkg) 30.2 386 256 18.9 - - 315 354 276 156 --——---

Mortality rate (%) 2 4 5 7 10 15" 18 37 45 6 8 118

ABMean with different letters between two groups, differ significantly (P<0.05)

Generally, the economic costs of animal products depend on many factors. Some
of these factors are feed conversion, feeding costs, achieved mortality rates and
growth rates. The increase of nutritional costs could result in increasing the price of
end product of rabbit meat production and consequently it could reduce profit margin
(Table 2). Opposite to that, the increase in growth rate could result in reducing the
required time to reach marketing weight for meat production and finally could result
in reducing production costs as pointed out for delayed weaning age at 60 days. This
experiment shows the economic value of obtained results especially for effect of
delaying weaning on reducing mortality rate and enhancement of growth (Table 1).
Feeding costs and profitability % differed significantly (P< 0.05) between two the
groups (Table 2).

Table 2. The economic efficiency values of growing broiler rabbits as affected by
weaning age

Weaning age Feed conversion Nutritional costs* Profitability (%)
60-Days 5.52A 9.94A 111.27 A
35-Days 6.21B 11.18B 87.84 B

ABMean with different letters between two groups, differ significantly (P<0.05).
*(LE)/ 1Kg live body weight.
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Blood metabolites levels in both groups differed significantly (P < 0.05) in r total
protein and blood-urea which indicate the better digestibility and usage of protein
content by the second group than first group of normal weaning ( Table 3). This can
explain the high growth rate of second group compared to first one at 35 days of age.
Some blood aspects in normal range, are highly correlated with growth performance
as shown in Table 4. Where, most studied blood metabolites correlated positively
with body weight and feed intake except total lipids as presented in Table 4. Such
basic information is available for proper managerial approaches towards
improvement of growth performance (Ashour, 2001). Meshreky et al. (2005) found
that, Hematocrit %, hemoglobin concentration, plasma total proteins, globulin and
albumin levels increased by advancing of rabbit age (from 12 to 16 weeks), however,
levels of glucose, total lipids and cholesterol decreased. These results agree with the
findings of Chiericato et al. (2000) and Meshreky et al. (2002). Ashour (2001)
attributed the decrease of cholesterol to the higher utilization of cholesterol for
energy metabolism and synthesis of sexual steroids. In addition, effects of weaning
period on weight gain, feed intake (Table 1), weight gain / feed (g/Kg) and mortality
rate percent during 10 weeks of age are presented in Table, 1. It is obvious to get
better results from delayed weaning for weight gain, feed intake, weight gain/feed
intake and mortality %. Both weight gain/feed intake and mortality % differed
significantly (P<0.05) between the two groups of weaning age as shown in Table 1.

Table3. Means + SE of blood serum metabolites of growing White New Zealand
rabbits during weaning period and up to marketing age (10- weeks)

Blood Normal Weaning Delayed Weaning
Metabolites At 5 weeks At 8 weeks

3Td 5th 7th 8th 10th 3fd 5th 7th 8th 10th
Total
Protein 412 44 46 515° 555° 426 445 472 6.35° 6.61°
(g/dl)

022 039 031028 029 025 034 039 .27 021
Total 350 342 339 320 310 342 321 330 327 301
Lipids
(mg/d) 533 441 661 528 631 451 526 468 6.87 5.73
Creatinine 11 13 14 144 134 1.2 135 146 156 1.48
(mg/d) 0.07 0.04 0.06 0.07 .09 0.06 0.03 004 0.06 0.08
Urea-N 132 136 1445 150%175% 1432 156 14.86 17.2°19.66
(mg/dI) 045 0.39 055 0.62 081 (033 047 041 059 0.74
Blood 241 250 260 265 2605 935 240 266 277 271
Glucose 461 7.85 566 852 668 528 639 449 729 6.27
(mg/dl)

ABMean with different letters between two groups, differ significantly (P<0.05).
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It could be concluded that delayed weaning (60-days) could be recommended as a
good tool to avoid early weaning problems and to increase economic efficiency
values which related to weaning at 60 days of age. Delayed weaning can improve
growth rate, average weight gain / feed intake (g/ Kg) and subsequently can increase
marketing weight at 10 weeks as pointed out from this experiment

Table 4. Correlation coefficients (r) between growth performance and blood
serum metabolites of growing White New Zealand rabbits during lactation
period and up to marketing age (10- weeks)

r BW WG Fl GL TL TP Cr Ur

BW 100 -0.25ns 0.97*** 0.90 *** -0.82 ***  (0.89***  (.79***  (.83***
0

WG 1.00 0.97*** -0.26 ns 0.53ns -0.59ns 0.02ns -0.63*

FI 1.00 0.84*** -0.87*** 0.84***  (.78***  (.83***

GL 1.00 -0.09 ns 0.82***  0.88***  0.63*

TL 1.00 - 78***  .0.62ns  -0.90***

TP 1.00 0.74** 0.92%**

Cr 1.00 0.63*

Ur 1.00

BW-= body weight, WG= weight gain, FI= feed intake, GL= glucose, TL= total lipid, TP= total protein,
Cr= creatinine, Ur= urea-N, ns = not significant, * significant at (P < 0.05), ** significant at (P < 0.01) and
*** significant at (P < 0.001).
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