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ABSTRACT

A study was conducted to investigate the effect of flushing using protein
levels on reproductive performance of rabbits. Thirty (30) multiparous does
were flushed with four protein (18, 20, 22 and 24% CP) diets one week
before and after mating. The does were placed on the 18% CP diet during
pregnancy and lactation. Litter size and weights at birth and at weekly
intervals and kit mortality were measured.

Results obtained showed no significant effect (P>0.05) of level of protein
on litter parameters. Multiparous does flushed with 22% CP diet had larger
litter size at birth followed by does fed 24%, 18% and 20% CP diets. Does
flushed with 24% CP diet however, had larger litter sizes at one, two and
three weeks of lactation. The trend was similar for litter birth weight and
litter weights at one, two and three weeks of lactation. Average daily litter
and kit weight gains were similar for all treatments. Does flushed with 20%
CP diet had highest feed cost/kit produced at birth while does flushed with
18% CP diet had the highest feed cost/kit at 21 days postpartum. There was
no difference in stillbirth and kit mortality for all the treatments in the periods
studied.
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DESCRIPTION OF PROBLEM

The potential of the rabbit to meet the demand for animal protein in Nigeria
cannot be overemphasized. This is in view of its short generation interval and
high litter size. Qver the years, however, productivity of the local rabbit in terms
of litter size and growth rate has declined below the achievable potential of the
animal. It is therefore, very important that steps are taken to improve the
productivity as this is a determinant of profitability of rabbit production
enterprises (15). One way to increase productivily is an increase in fertility level,
litter size and milk production of the doe (10), as this would increase the number
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of rabbits available for sale and consumption.

A technique to achieve this aim is the short-term increase in plane of nutrition
of the doe at ovulation (flushing). Flushing, defined as the process of improving
nutrition to induce ovulation rate (6), involves improving the quanfity and
composition of feedstuff available to animals in two or three weeks at the onset
of the breeding season (5). Several works have been reported on flushing
using increased quantity of feed in pigs (16,3,22,1) and ewes (5,21,17). There
is however very little work done on the quality of the feed for flushing and the
effect of this on rabbit productivity. This study was therefore, conducted to
investigate the effect of flushing multiparous (several parity) does using different
protein levels on litter size and weight of kits.

MATERIALS AND METHODS

This study was conducted at the National Animal Production Research Institute
between December and April to investigate the effect of flushing using different
protein levels on the reproductive performance of rabbits. Thirty multiparous
does were used. Does were housed individually in cages. The does were
randomly assigned to four protein diets: 18, 20, 22 or 24% CP (Table 1) one
week before and after mating.

Table 1. Composition of experimental diets fed to multiparous does.

Treatment (% CP)

Ingredient 18 20 22 24
Maize 48.00 4573 39.24 32.76
Groundnut cake 33.70 35.77 42 .26 48.74
Maize offal 15.00 15.00 15.00 15.00
Bone meal 2.80 3.00 3.00 3.00
Salt , 0.30 0.25 0.25 0.25
Vit./mineral premix 0.30 0.25 0.25 0.25
Calculated content: ‘

Energy (Kcal ME/kg) 2638.90 2687.74 2627.43 2567.19
Crude protein {%) 18 20 22 24
Crude fibre (%) 3.07 4.17 4.24 4.3]
Ash 5.34 2.68 2.96 3.23
Feed cost (N/kg) 40.59 37.09 39.30 41.52

Vit./mineral premix content per kilogramme ration: Vit. A 1251 JU, Vit. D3 2750 1U, Vit. E 151 U, Vit,
K0.002g, Vit. B, 0.006g, Nicotinic acid 0.035, Calcium D-Pantothenate 0. Olmg, Vit. B, 0.0035g, Vit.
B, 0.02g, Fohc acid 0.001g, Biotin 0.0005g, Vit. C 0.025g, Cholin chloride 0.39¢, lmc bacitracin
Q. 02g, Methionine 0.2g, Avatec (Lasolocid) 0.09g, Manganese 0.1g, Iron 0.05g, Zinc 0. 04g, Copper

0.002g, lodine 0.00153g, Cobalt 0.000225g, Selenium 0.0001g.
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After flushing, all the does were placed on the 18% CP diet through pregnancy
and lactation. Prior to flushing does were fed 18% CP diet. During flushing, the
does were supplied 120g diet daily in the morning and Digitaria grass hay in the
evening. After flushing, all does were fed ad libitum during pregnancy and
lactation. Water was supplied daily. Nesting boxes were supplied to does on the
25th day of pregnancy. Litter sizes, litter weights and kit mortality were monitored
at birth and at weekly intervals up to three weeks of age. Feed cost/kit produced
at birth and 21 days postpartum was determined by computing the cost of
feeding the doe from flushing up to kindling and 21 days postpartum, divided
by the number of kits produced at birth and litter size alive at 21 days postpartum.
Data collected were subjected to analysis of variance test using general linear

model (19).

RESULTS AND DISCUSSION

Analysis of variance results obtained indicated non-significant effect (P>0.03)
of protein level during flushing on all parameters measured. This agrees with
the report of (12) that variations in nutrient intake had very minor or no effect
on ovulation rate in the rabbit. Altering dietary protein levels in pigs has also not been
found to enhance ovulation rates above those for conventional diets (17).

Multiparous does flushed with 22%CP diet had slightly larger total litter size at
birth and litter size alive at birth (Table 2) than those flushed with 24, 18 and
20%CP diets. However, multiparous does flushed with the 24% CP diets had

slightly larger litter size at weeks one to three of lactation.

Table 2. Effect of protein flushing on litter size of multiparous does.

Crude protein (%)
Litter size 18 2 2 24
Atbirth (LSP) 5144062 4.00+0.74 6.50+0.58 570+052
Alive at birth (L.SA) 400+0.82 280+097 4.25+0.77 4.10+069
7 days postpartum 286+086 160+1.02 3254080 390+0.72
14 days postpartum 2574087 160+108 2754081 3704072
21 days postpartum 257+086 1.60+1.01 2754080 350+0.72

Cost/kit at birth 8N} 34.92 4375 3356 37.37
Cost/kit at 21 days
postpartum (N) 10445 86.97 241 B.74

This result agrees with the report of Sanchez et al., (18) who observed no
differences in litter size of New Zealand White does fed diets containing 17.5,
19 or 20.5% CP. A nonssignificant increase in litter size with 22 and 26%
protein over 10, 14 and 18% protein was reported by (11). The fact that
multiparous does flushed with 24% CP had larger litter sizes at weeks one to
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three of lactation would suggest that flushing with 24% CP might have improved
mothering ability of does probably by increasing milk production. For does
suckling eight kits, an increase in the CP intake was accompanied by significantly
higher milk output of the does (13). Though milk production was not measured
in this study, litter size and weight at 21 days have been reported to be a very
good evaluation of the does maternal ability as the young depend solely on the
dams milk up to that age (4). Considering that all the does were én the same
protein diet during pregnancy and lactation, it would appear therefore, that the
differences in ability to raise more kits up to 21 days observed for does flushed
with the 24% CP diet could be as a result of a carry-over effect of protein
accretion during flushing.

Feed cost/kit produced at birth (Table 2) was highest for does flushed with 20%
CP diet and lowest for does flushed with 22% CP diet. While feed cost/kit
produced at 21 days postpartum was highest for does flushed with 18% CP
diet and lowest for does flushed with 20% CP diet. Since feed cost/kit produced
is a function of litter size, therefore, the larger the litter size the lower the cost
per kit produced. This could be a determinant of the level of profitability ex-
pected from a rabbit production enterprise.

Table 3 shows the effect of protein flushing on litter weights of multiparous
does. Litters born to multiparous does flushed with 24% CP diets had slightly
heavier weights from birth to three weeks of lactation than litters of does on the
other protein diets.

Table 3. Effect of protein flushing on weight (grams) changes of kits.

Crude protein (%)

Pararmeer 18 2 2 X
Liferbithweight AB6+5152 170046072 o3B0+4801 265014290
07 daysPP

Litierut 310749110 1700+ 107.79 350048521 00047622
Litter dailygain 1944745 100+88 214607 N7+623
Kit daily gpin 554172 25+204 53+161 44+1M
714 dasPR

Litterwt 4286+12530 2500+14826 AN9+ITZ E50+10AR3
Litter dailygain 168168 1144710 1924564 179450
Kit daily ain 514173 29+201 61+162 39+145
1421 dowsPP

Litierwt 5071413812 2900+ 16842 5375412000 6100411556
Litter dailygpin 1124400 57+473 944374 136+334
Kit dily gein 33+118 144139 334110 - 35+08
021 desPP

Litter dailygpin 1554452 01+535 163+423 1694379
Kit daily gpin 46+123 23+145 40+115 38+18

PP Postpartum.
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This result is similar to that obtained by (11) with rabbits and (2,7,23) with pigs.
They all reported no significant effect of dietary protein level fed during pregnancy
and lactation on litter size and weight. However, (9) reported that 88.9% of total
variation in 21-d litter weight was attributable to the direct effects of 1- ta 21-d
cumulative milk production. The report of (8) showed a correlation of 0.85 between
cumulative milk production on d 1 to 21 and litter weaning weight. This further
shows that the does flushed with 22 and 24% CP diet must have produced more
milk to cater for their litter adequately up to 21 days.

Effect of flushing on kit mortality is shown in Table 4. The trend showed higher
stillbirth and kit mortality in the first week of lactation (0-7 days postpartum) for
does flushed with 20% CP than the other groups.

Table 4, Fffect of flushing on kit mortality rate (%).

Crude protein (%)

Parameter 18 2 2 A 7
Stilbirth 268441302 40041541 288741218 2619+ 1089
(-7 days 1P 2429+1314 44041555 2116412729 100+11.00
T-14days PR 8334757 000+8% 08+£70 3B+6H
14-2] days PP 000+ 187 004221 000+175 400+ 157
(-21 days PP 205241327 A0+1571 341 +1242 66741110

PR Postpartum,

The highest kit mortality was observed in the period 0-7 days postpartum. Kit
mortality decreased for all thé treatment groups in the periods 7-14 and 14-21
days postpartum, This result agrees with (14) who reported that over 70% of
deaths occurred during the first seven days of life for rabbits. The main causes
for losses of kits up till weaning is due to insufficeint milk supply and undey-
cooling (20).

It may be concluded from this study however, that though flushing does with
different crude protein levels did not significantly affect litter size and weight,
does flushed with 24% CP had slightly larger and heavier litters during lactation
and lower kit mortality rate than 18, 20 and 22% CP levels. It would be cheaper
on the long run for a farmer to flush his does for one week before and after
mating with high protein diet and return them to the normal diet during
pregnancy and lactation and obtain a higher litter size and weight of kits at
weaning, therefore increasing the number of fryers available for sale or
replacement slock.
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