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Abstract

Two experiments were carried out to investigate the effect of dietary supple-
mentation of urea molasses multi-nutrient cake (UMMC) on productive and
reproductive performances of rabbit. In Experiment-1, 80 rabbit does (age 24
weeks) were randomly assigned into four dietary treatment groups (T,, T, T,
and T;) to investigate the effect of UMMC on the reproductive performances
whereas in Experiment-11, 112 young rabbits (age 5 weeks) were also ran-
domly assigned into another four dietary treatment groups to investigate the
effect of UMMC on the productive performance. The rabbits of four dietary
treatment groups (T, T, T, and T;) in both experiments were fed 0%, 4%, 6%
and 8% urea containing UMMC, respectively. The results revealed that the
dietary supplementation of UMMC increased (P < 0.05) live weight of preg-
nant does, conception rate, litter size, and litter weight and individual kit
weight at weaning. On the other hand, UMMC supplementation reduced (P <
0.05) the kit mortality, though it did not affect the gestation period, litter size,
litter weight and individual kit weight at birth. Dietary UMMC supplementa-
tion also improved (P < 0.05) the productive performances of growing rabbits
in terms of live weight gain, feed conversion ratio and performance index by
almost same amount of feed intake. On the contrary, blood parameters (Hb,
PCV and ESR) were not affected by the UMMC except for red blood cell and
white blood cell counts, but were within their normal range indicating the
safe use of UMMC. UMMC also increased (P < 0.05) the fecal bacterial pop-
ulation. Production cost of UMMC was around 0.19 USD less in each kg of
feed than the commercial pellet. In both of the experiments rabbits fed 6%
urea containing UMMC showed best result than control and other treatment
groups as well.
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1. Introduction

World food productions are consistently lower than human population growth
especially in the developing countries [1]. It is an established fact that high qual-
ity animal protein in the form of milk, meat and eggs is extremely important for
the proper physical and mental growth of this population [2]. The ever increas-
ing human population and poor performance of the available livestock is some
of the major factors limiting the supply of animal protein in the developing
countries [3]. Available protein sources are unable to meet up the protein de-
mand in Bangladesh. In order to maximize food production and meet protein
requirements, variable options need to be explored and evaluated [4]. So, it is
crying need to explore and invent new alternatives of protein sources that will be
convenient in both productive and economic aspects and able to meet up the
protein requirement in Bangladesh. From this point of view, the use of fast
growing livestock species such as, rabbit may play a vital role in producing ani-
mal protein, self-employment and poverty alleviation in Bangladesh.

Although rabbit farming has a great potential to be used as a source of protein
and to contribute to the economy of Bangladesh, it has a limitation of the high
price of concentrate feed as pellet form and low performance in the poor diet
[5]. Therefore, finding of alternative feed ingredients becomes the main focus of
most of the animal nutritionists [6].

Mini-blocks may be a complete feed for rabbits by including a source of forage
in the formulation [7]. Binh et al. [8] showed that UMMC based on molasses
could be fed successfully as a substitute for cereal-based concentrates for rabbits
during all stages of production. Although rabbit is a monogastric animal, it is
capable of utilizing urea as a non-protein nitrogenous source because of cecal
fermentation due to the presence of urease activity similar to that of ruminants,
transfer of blood urea to caecum [9] [10] [11] and cecotrophy (ingestion of cecal
contents) [12].

However, a little number of researches has been conducted in attempting the
preparation of MNB or multi nutrient cake for rabbit by using locally available
ingredients and urea, but they were not succeeded to draw a satisfactory conclu-
sion about its uses. Beside this, those researches are not clearly identified the op-
timum level of urea to be incorporated in the multi nutrient cake and its effect
on blood and faecal parameters of rabbit. Therefore, the present study was de-
signed to study the effects of urea molasses multi-nutrient cake (UMMC) on
productive and reproductive performances of rabbit and to determine the eco-

nomic potency of using UMMC instead of commercial pellet.
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2. Materials and Methods

2.1. Experimental Site and Animals

The present study was conducted with two experiments at Rabbit Research Farm
of Hajee Mohammad Danesh Science and Technology University (HSTU), Di-
najpur, Bangladesh. All experimental procedures were approved by the Ethics
Committees of HSTU.

2.2. Experimental Design and Dietary Treatments

In Expt. I, 80 New Zealand adult does were randomly assigned into four dietary
treatment groups under a completely randomized design (CRD), so that there
were 20 rabbits in each group. In Expt. II, 112 weaned rabbits from Expt. I were
randomly assigned into 4 dietary treatment groups in a completely randomized
design (CRD) having 28 rabbits in each group. The control group was fed
UMMC without urea and other dietary groups were fed UMMC containing
three different levels of urea (4%, 6% and 8%). Does of Expt. I, was supplied with
UMMC @ 30 g twice daily whereas growing rabbits of Expt. I were fed with
UMMC according to their age (15 g size cake provided twice daily during 1*
month of experiment, 20 g size cake provided during 2™ month of the experi-
ment and then up to 5 month of experimental period, and 30 g size cake was
supplied twice daily). The experimental layout was as follows:

T, = UMMC containing 0% urea + Napier grass

T, = UMMC containing 4% urea + Napier grass

T, = UMMC containing 6% urea + Napier grass

T, = UMMC containing 8% urea + Napier grass

2.3. Preparation of UMMC

The required feed ingredients were purchased from local market and UMMC
were prepared as followed by the steps according to the Table 1. At first accord-
ing to the Table 1, all ingredients were weighed and kept in separate containers.
Solid urea was grinded and added with limestone, cement and 1/2 of the com-
mon salt in a container and mixed thoroughly to prepare the Mixture-1. Grinded
Mustard oil cake added with the broken maize, soybean meal (48), wheat bran
and rest 1/2 of the common salt and mixed thoroughly to prepare Mixture-2.
Then Mixture-1 and mixture-2 were mixed in another separate container.
Gradually molasses was added and mixed thoroughly to prepare a homogen-
ous final mixture of the ingredients. Then the final mixture was entered into a
metal tube of 60 cm length and 5 cm diameter. Hammer and rod valve were used
to apply pressure in the mixture within the tube so that the mixture can be
compact to form a better consistency of the cake. After entering the mixture into
the metal tube the screws (beside the tube) were tightened and sundried for 2 - 3
days. After that the tubes were opened by loosening the screws and the hardened

mass was cut into several pieces by a knife to prepare required size cake (20, 40,
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Table 1. Ingredient and nutrient composition of UMMC.

Experimental Group
Feed Ingredients

T, (%) T, (%) T, (%) T5 (%)
Urea 0.0 4.0 6.0 8.0
Molasses 40.0 40.0 40.0 40.0
Broken maize 13.2 114 11.0 11.0
Wheat bran 3.8 2.8 2.0 2.0
Rice polish 17.0 16.8 16.0 17.0
Soybean meal (48) 7.0 7.0 7.0 7.0
Mustard oil cake 9.0 8.0 8.0 8.0
Lime stone 3.0 3.0 3.0 3.0
Common salt 3.0 3.0 3.0 3.0
Cement 4.0 4.0 4.0 3.0
Total 100 100 100 100

Nutrient Composition

(Calculated)
ME (kcal/kg) 2171.00 2170.24 2171.12 2171.15

CP (%) 10.70 10.67 10.58 10.59

CP (%; Provided by
urea) 0.00 11.52 17.28 23.04
CF (%) 2.52 2.59 2.33 2.44
EE (%) 3.39 3.34 3.22 3.28
Ca (%) 1.43 1.39 1.39 1.41
P (%) 0.42 0.39 0.39 0.39
Lysine (%) 0.45 0.47 0.47 0.47
Methionine (%) 0.17 0.16 0.16 0.16
Linoleic acid (%) 0.18 0.33 0.33 0.33
Tryptophan (%) 0.09 0.10 0.11 0.11

N.B. 1 g urea is equivalent to 2.88 g CP. (FAO’s Animal Feed Resources Information System. 1991-2002).

50 and 60 g). Finally the prepared UMMC was kept in the container to be used
for the experiment.

2.4. General Management

Each rabbit was kept in a separate steel-iron made cage (2 x 2 feet) equipped
with feeder and waterer. Each experimental rabbits were earmarked with the
permanent marker as well as with particular tags in front of their cages. The rab-
bits of the different groups were supplied with the same amount of Napier grass.
All adult does of the Expt. I was supplied with 300 g Napier grass/doe/day and
weaned rabbits under the Expt. II were supplied with 200 g during the 1% month
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of experiment and later months with 300 g Napier grass/rabbit/day. All rabbits
were kept under same management practices with providing 16 h:8 h light and
dark cycle. Good hygienic and sanitary condition was maintained during the

study period. All data were recorded carefully throughout the experiment.

2.5. Parameters Studied

2.5.1. Parameters of Doe

1) Gestation period

The duration of pregnancy is also called the gestation period. The gestation
period was recorded for each doe during the experimental period from October
to December 2015.

2) Live weight gain of does (LWGD)

It was calculated by deducting the initial weight at mating from the final
weight at 28 days after mating.

3) Conception rate

The conception rate was calculated for each treatment by dividing the number
of pregnant does by the total number of mated does and multiplied by 100.

4) Litter size, Litter weight, individual kit weight and kit mortality

The litter size (total, alive and dead) was recorded at birth and at each week up
to weaning. The litter weight and individual kit weight were recorded with the
help of digital balance at birth, 7, 14, 21 and 28 days of age. Kit mortality was

recorded from birth to weaning.

2.5.2. Parameters of Growing Rabbits

1) Live weight (LW) and live weight gain of rabbit

Rabbits were individually weighed to the nearest gram in the early morning
before providing any food and water at the initial weight and weekly during the
experimental period. Live weight gain was measured by deducting initial weight
from final weight and divided by total days experiment.

2) Feed intake (FI) and feed conversion ratio (FCR)

Feed intake per doe was calculated for each doe by sum of the daily consump-
tion for 28 days of age from 1% day of mating. Feed conversion ratio was calcu-

lated according to the formula of Ensmingar [13]

ECR Total weight gain ( g) / doe during a certain period
~ Feed Consumption ( g) / doe during the same period

3) Performance index (PI)
The PI of the growing period was weekly calculated according to the equation
described by North [14].

2.5.3. Hematological and Faecal Parameters

Hemoglobin concentration, packed cell volume (PCV), erythrocyte sedimenta-
tion rate (ESR) red blood cells (RBC’s) count and White blood cells (WBC)
count of experimental rabbit’s blood was determined by using the method de-

scribed by Lamberg and Rothstein [15]. Faecal parameter such as faecal bacterial
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count was determined by using total viable count (TVC) method.

2.5.4. Statistical Analysis

Both the experiments were designed by using Completely Randomized Design
(CRD). The collected data under this study were analyzed and presented using
simple statistical techniques. The raw data were entered and sorted into MS Ex-
cel spread sheet, then analyzed using analytical software Statistical Package for
the Social Sciences (SPSS, version 16) for descriptive analysis. All data were ex-
pressed as mean + SEM. Differences were considered significant at 5% level of

significance.

3. Results
3.1. Gestation Period

Dietary effect of UMMC containing different levels of urea on gestation period
of rabbit does are presented in Figure 1. It shows that, average gestation periods
were 31.00 days in rabbit does fed 0% urea containing UMMC (control group,
T,) while it was 32.50, 31.40, 32.00 days in rabbit does fed 4% (T,), 6% (T,) and
8% (T,) urea containing UMMC, respectively. Although highest gestation period
was observed in the does fed 4% urea containing UMMC (T)), still the average
values were not differed significantly (P > 0.05) among the does of different

groups.

3.2. Live Weight Gain of Does during Gestation Period

Significant differences (P > 0.05) in live weight gain of the does during gestation
period were observed between the rabbit groups fed 0% (Control group, 7.74
g/day) and 6% urea containing UMMC (10.26 g/day) (Figure 2). Although, live
weight gain was slightly higher in the rabbit does fed 4 and 8% urea containing
UMMC (8.79 and 8.89 g/day, respectively), but were not significantly differed
(P > 0.05) with the control group (7.74 g/day).

3.3. Conception Rate

Conception rate was significantly (P < 0.05) differed between the does fed UMMC
without urea (80%) and the does fed 6% urea containing UMMC (100%) (Figure
3). However, there was no significant difference (P < 0.05) among the recorded
conception rates (80% in each group) in the rabbits fed 0%, 4% and 8% urea
containing UMMC.

3.4. Litter Size at Birth and Weaning

It was observed that litter size at birth was not significantly differed (P > 0.05)
among the groups (Figure 4). Rabbit does fed 0%, 4%, 6% and 8% urea contain-
ing UMMC had 4.00, 4.25, 4.00 and 3.75 litter size, respectively and highest litter
size was observed in does fed 6% urea containing UMMC. Litter size at weaning
was significantly (P < 0.05) differed between the control group (2.75) and the di-
etary group (6% urea containing UMMC, 3.40). Although rabbit does fed 4%
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Figure 1. Effect of UMMC containing different levels of urea on gestation period of rab-
bit does (T, UMMC containing 0% urea; T;, UMMC containing 4% urea; T,, UMMC
containing 6% urea and T,, UMMC containing 8% urea). Each bar with error bar
represents Mean + SEM value. Differences were not significant at 5% level of significance
(P> 0.05).
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Figure 2. Effect of UMMC containing different levels of urea on live weight gain of rabbit
does (g/doe/day) during gestation period (T,, UMMC containing 0% urea; T;, UMMC
containing 4% urea; T,, UMMC containing 6% urea and T;, UMMC containing 8% urea).
Each bar with error bar represents Mean + SEM value. Differences were significant at 5%
level of significance (P < 0.05).
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Figure 3. Effect of UMMC containing different levels of urea on conception rate of rabbit
does (T,, UMMC containing 0% urea; T;, UMMC containing 4% urea; T,, UMMC con-
taining 6% urea and T,, UMMC containing 8% urea). Each bar with error bar represents
Mean + SEM value. Differences were significant at 5% level of significance (P < 0.05).
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Figure 4. Effect of UMMC containing different levels of urea on litter size at birth and
weaning of rabbit does (T;, UMMC containing 0% urea; T,, UMMC containing 4% urea;
T,, UMMC containing 6% urea and T,, UMMC containing 8% urea). Each bar with error
bar represents Mean + SEM value. Differences were significant at 5% level of significance
(P < 0.05).

and 8% urea containing UMMC (T,) showed a little higher litter size (3.25 and
3.25, respectively) but not significantly differed (P > 0.05) with the control group
(2.75).

3.5. Litter Weight from Birth to Weaning

At birth and at 7™ days, litter weight was not significantly differed (P > 0.05)
among the rabbit does (Table 2). However, at 14", 21* and 28" day of kindling
litter weight was significantly differed (P < 0.05) between the does of control
group and the dietary group (6% urea containing UMMC), but the rabbits fed 4
and 8% urea containing UMMC showed no significant (P > 0.05) variation with

the control group.

3.6. Individual Kit Weight

There was not any significant differences (P > 0.05) in individual kit weight from
birth to 21* days among the does of the different groups (Table 3), but signifi-
cant differences (P < 0.05) in individual kit weight were observed at the 28 days
of birth between the does of control group (210 g) and the group fed 6% urea
containing UMMC (293 g). Although rabbit does fed 4% and 8% urea contain-
ing UMMC showed a little higher individual kit weight (279 g and 291 g, respec-
tively) but not significantly differed (P > 0.05) with the control group (234 g).

3.7. Mortality Rate of Kits

Mortality rate was significantly (P < 0.01) differed among the rabbit groups fed
0%, 4% and 8% urea containing UMMC (31.25%, 23.52% and 13.30%, respec-
tively) (Figure 5). Does fed 6% urea containing UMMC showed significant dif-
ferences (P < 0.05) in mortality rate (20.00%) with the control group, but was
not significant (P > 0.05) with other groups. Highest (31.25%) and lowest
(20.00%) mortality rates were observed in the rabbit group fed 0% and 8% urea
containing UMMC, respectively.
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Table 2. Effect of UMMC containing different levels of urea on litter weight from birth to
weaning of rabbit does.

Experimental Dietary Treatment Groups* Level of
Period T, T, T, T, Significance
Litter wt. atbirth ~ 191.4+6.7  221.4+13.6  230.4+24  202.8 %320 NS
Litter wt.at7d  383.8+27.4  454.1+459  406.6+52.9 3858 +64.8 NS
Litter wt. at 14d  535.8 + 18.5* 593.45 +20.6"* 6354 +92° 6155+ 11® *
Litter wt.at21d  631.2 +12.5* 738.7 +£29.5® 787.7+17.2% 757.9 +10.6® *
Litter wt. at 28 d ~ 643.7 £47.8* 907.4 + 947" 994.8 +87.4> 9447 + 82.6® *

*» Mean values with different superscripts within the same row differed significantly; NS = Non significant
(P > 0.05), * = Significant (P < 0.05). Values are expressed as Mean + SEM. Here, T, UMMC containing 0%
urea; T}, UMMC containing 4% urea; T,, UMMC containing 6% urea and T;, UMMC containing 8% urea.

Table 3. Effect of UMMC containing different levels of urea on individual kit weight
from birth to weaning of rabbit does.

Individual kit wt.

at Different
Feeding Period

At birth
At 7" day
At 14" day
At 21* day

At 28" day

T,
47.85+3.4
118.1+9.1
178.6 +7.2
210.4 +4.8

2341 +17°

Dietary Treatment Groups*

T, T,
52.1 £33 57.6 £ 4.1
121.1 £17.2 119.6 £4.1
182.6 £ 8.6 186.9 £ 6.7

227.3+10.3 231.7 £11.1

2792 +14.3% 2926 +11.3°

T;
54.1%3.2
118.7 +6.9
189.4 + 8.4
233.2+4.3

290.7 + 11%

Level of
Significance

NS
NS
NS

NS

*

*» Mean values with different superscripts within the same row differ significantly; NS = Non significant
(P > 0.05), * = Significant (P < 0.05). Values are expressed as Mean + SEM. Here, T, UMMC containing 0%
urea; T}, UMMC containing 4% urea; T,, UMMC containing 6% urea and T;, UMMC containing 8% urea.

Mortality rate (%)

35 1
30 -
25 1
20 1
15 -
10 -

T0

Dietary treatment groups

T3

Figure 5. Effect of UMMC containing different levels of urea on mortality rate of kits of
the does (T,, UMMC containing 0% urea; T,, UMMC containing 4% urea; T,, UMMC
containing 6% urea and T,, UMMC containing 8% urea). Each bar with error bar
represents Mean + SEM value. Differences were significant at 1% level of significance (P <

0.05).
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3.8. Live Weight Gain of Growing Rabbits

Effect of dietary UMMC supplementation on average weight gain of growing rab-
bits of Expt. II during the 20 weeks of experimental period is shown in Table 4.
Result of this experiment revealed that average weight gain of young rabbits did
not differed significantly (P > 0.05) among the rabbit groups up to 3 weeks of the
experimental period. But from 4™ week to 20™ week of the experiment significant
(P < 0.05) differences were observed among the rabbit groups. This study also
showed that from the 4™ week of the experiment consistently higher growth rate
was observed in the rabbit group fed 6% urea containing UMMC (T,) than the
rabbit group fed 0 (T,), 4 (T,) and 8% (T;) urea containing UMMC. At the end
of the experiment highly significant (P < 0.001) weight gain was observed among
the rabbit groups and it was 8.10, 9.11, 10.73 and 10.10 g/rabbit/day in the rabbit
groups fed 0 (T,), 4 (T,), 6 (T,) and 8% urea (T;) containing UMMC, respective-

ly.
3.9. Grass and UMMC Intake of Growing Rabbits

Grass intake of growing rabbit was not significantly (P > 0.05) differed among
the rabbit groups (Figure 6). Grass intake was 133.10, 134.30, 135.40 and 133.60
g/day/rabbit in the rabbit groups fed 0 (T,), 4 (T,), 6 (T,) and 8% urea (T) con-
taining UMMUC, respectively. Average daily UMMC intake of growing rabbits of
Expt. II during the experimental period is shown in Figure 7. Average daily
UMMUC intake of growing rabbit was not significantly (P > 0.05) differed among
the rabbit groups. UMMC intake was 49.1, 49.6, 50.0 and 49.0 g/day/rabbit in
rabbit group fed 0 (T,), 4 (T,), 6 (T,) and 8% urea (T;) containing UMMC, re-
spectively.

3.10. Feed Conversion Ratio (FCR) of Growing Rabbit

Results showed that FCR was significantly differed (P < 0.05) between the rab-
bits of control group (6.06) and rabbit fed 6% (4.63) and 8% (4.85) urea con-
taining UMMC (Figure 8). Although rabbit fed 4% urea containing UMMC had
showed slightly lower FCR (5.44) but was not significantly differed (P > 0.05)
with the control group (6.06) (Figure 9).

3.11. Hemoglobin (g/dl) of Growing Rabbit Blood

Results of the hemoglobin content (g/dl) of growing rabbit blood of the Expt II
are shown in Table 5. No significant (P > 0.05) trend was detected for the he-
moglobin of blood among the experimental rabbit groups. However, a rise in
hemoglobin content were observed in the rabbit groups fed urea containing
UMMC (11.65, 11.92 and 11.75 g/dl of blood in 4%, 6% and 8% urea containing
UMMC fed rabbit group, respectively) compare to the control group (11.41 g/dl).

3.12. Packed Cell Volume (PCV)

Packed cell volume (PCV) of growing rabbit blood of Expt. II is presented in
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Table 4. Effect of UMMC containing different levels of urea on live weight gain of grow-
ing rabbits.

Live Weight Dietary Treatment Groups* Level of
at Different e
Feeding Period Significance
8 T, T, T, T,

Initial Wt. 356.8 £7.1 357.1%6.5 358.57£9.7  356.71£9.3 NS
Final Wt. 1490.8 +30.2° 1633.7£24.8> 1861.8+18.2¢ 1770.8 £25.7° *

Total Wt. gain  1134.00 £ 28.7¢ 1276.57 £ 25.4° 1503.29 £ 21.7* 1414.14 % 23.91° *

Wt. gain (g/d)  8.10£0.21° 9.1+0.18 10.74 £0.13¢  10.10 +0.22¢ *

*b¢ Mean values with different superscripts within the same row differ significantly (P < 0.05); NS = Non
significant (P > 0.05), * = Significant (P < 0.05), ** = Significant (P < 0.01). Values are expressed as Mean +
SEM. Here, T), UMMC containing 0% urea; T),, UMMC containing 4% urea; T,, UMMC containing 6%
urea and T;, UMMC containing 8% urea.

Table 5. Effect of UMMC containing different levels of urea on hematological (blood
cellular elements) parameters of rabbits.

Dietary Treatment Groups* Level of
Blood Parameters o
T, T, T, T, Significance
Hemoglobin (g/dl)  11.41+0.23  11.65+0.20 11.92+0.18 11.75+0.20 NS
PCV (%) 3524+1.02 3641+0.83 3805+1.13 3578+147 NS
ESR (mm/h) 2.07 £0.21 2354023  251%0.11  2.56+0.44 NS
RBC (x10%mm?) 6.05+0.09°  6.45+0.12° 6.27+0.10° 6.59 £0.15" *
WBC (x10%/pl) 7.13+0.37*° 7.81 £0.46® 8.69+029° 7.58 +0.15® *

*» Mean values with different superscripts within the same row differ significantly (P < 0.05); NS = Non
significant (P > 0.05), * = Significant (P < 0.05). Values are expressed as Mean + SEM. Here, T), UMMC
containing 0% urea; T}, UMMC containing 4% urea; T,, UMMC containing 6% urea and T;, UMMC con-
taining 8% urea.

= 160 -
S 140 -
5

£ 120 -
< 100 -
< 80 -
=2

g 60 A
=

2 40 -
<
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Figure 6. Effect of UMMC containing different levels of urea on grass intake of growing
rabbits (T, UMMC containing 0% urea; T;, UMMC containing 4% urea; T,, UMMC
containing 6% urea and T,, UMMC containing 8% urea). Each bar with error bar
represents Mean + SEM value. Differences were not significant at 5% level of significance
(P >0.05).
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Figure 7. UMMC intake of growing rabbits (T,, UMMC containing 0% urea;
T,, UMMC containing 4% urea; T,, UMMC containing 6% urea and T,,
UMMC containing 8% urea). Each bar with error bar represents Mean + SEM
value. Differences were not significant at 5% level of significance (P > 0.05).
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Figure 8. Effect of UMMC containing different levels of urea on feed conver-
sion ratio of growing rabbits (T,, UMMC containing 0% urea; T;, UMMC
containing 4% urea; T,, UMMC containing 6% urea and T, UMMC contain-
ing 8% urea). Each bar with error bar represents Mean + SEM value. Differ-
ences were significant at 5% level of significance (P < 0.05).
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Figure 9. Effect of UMMC containing different levels of urea on performance
index of growing rabbits (T,, UMMC containing 0% urea; T;, UMMC con-
taining 4% urea; T,, UMMC containing 6% urea and T, UMMC containing 8%
urea). Each bar with error bar represents Mean + SEM. Differences were sig-
nificant at 5% level of significance (P < 0.05).
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Table 5. It was observed that no significant (P > 0.05) differences were observed
in the blood PCV values among the groups. Highest PCV was observed in the
rabbit group fed 6% urea containing UMMC (38.05%) while it was 35.24%,
36.41% and 35.78% in rabbit group fed 0 (T,), 4 (T,) and 8% urea (T,) contain-
ing UMMUC, respectively.

3.13. Erythrocyte Sedimentation Rate (mm/h)

The values of ESR were not significantly (P > 0.05) differed among the groups
(Table 5). However, it was also observed that rabbit group fed different level of
urea containing UMMC had a somewhat higher ESR value than the control rab-
bit group. The highest ESR was recorded in rabbit group fed 8% urea containing
UMMC group (T;) (2.56 mm/h) and lowest in control group (2.07 mm/h). Rab-
bit group fed 4 (T,) and 6% urea (T,) urea containing UMMC also showed a
higher ESR value (2.35 and 2.51 mm/h, respectively) than the control group (T).

3.14. Red Blood Cell Count (x106/pl)

RBC count was significantly differed (P < 0.05) between rabbits of the control
group (6.05 x 10%/pl blood) the rabbit fed 4% (6.45 x 10%/pl blood) and 8% (6.49
x 10%ul blood) urea containing UMMC (Table 5). Rabbit fed 6% urea contain-
ing UMMC showed a higher RBC count (6.27 x 10%/ul blood) but was not sig-
nificantly differed with the control group. Highest RBC was counted in rabbit
group fed 8% urea containing UMMC (6.49 x 10°/pl blood) and lowest value was
in control group (6.05 x 10%/ul blood).

3.15. White Blood Cells Count (x103/ul)

White blood cells count (WBC) of growing rabbit blood of Expt. II is shown in
Table 5. It was observed that WBC count of experimental rabbit blood was sig-
nificantly (P < 0.05) differed between the rabbits of the control group (7.13 x
10°/ul blood) and the rabbit fed 6% urea containing UMMC (8.69 x 10%/ul
blood). Though rabbit fed 4% (7.81 x 10/l blood) and 8% (7.58 x 10°/ul blood)
urea containing UMMC showed a higher WBC count, but was not significantly
differed (P > 0.05) with the control group. Highest WBC count was recorded in
rabbit group fed 6% urea containing UMMC (8.69 x 10°/ul blood) and lowest
value was in control group (7.13 x 10*/ul blood).

3.16. Fecal Bacterial Count (x103 cfu/g)

Effect of dietary UMMC supplementation on the fecal bacterial count of growing
rabbit of Expt. II is presented in Figure 10. Number of fecal bacteria was signif-
icantly (P < 0.05) differed between the rabbits of control group (1.77 x 10° cfu/g
of feces) and the rabbits group fed 6% urea containing UMMC (2.51 x 10° cfu/g
of feces). However, rabbits fed 4% (2.12 x 10’ cfu/ g of feces) and 8% (2.38 x 10°
cfu/g of feces) urea containing UMMC showed a higher fecal bacterial count but
not significantly differed (P < 0.05) with the control group.
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3.17. Preparation Cost of UMMC

Cost of UMMC preparation is presented in Table 6. It was found that cost of 1

Kg. UMMC preparation is significantly lower (P < 0.05) then the price of availa-

ble commercial pellet. For the preparation of 1 kg UMMC containing 0 (T,), 4
(T)), 6 (T,) and 8% (T,) urea required 0.34, 0.34, 0.33 and 0.33 USD, respectively
while 1kg local commercial pellet price is 0.53 USD.

3 -

2.5 1

2 4

1.5 1

(%103 cfu/g)

1 -

Fecal bacterial count

0.5 -

T0

T1

T2

Dietary treatment groups

T3

Figure 10. Effect of UMMC containing different levels of urea on fecal bac-
terial count of rabbit (T, UMMC containing 0% urea; T,, UMMC contain-
ing 4% urea; T,, UMMC containing 6% urea and T,, UMMC containing 8%
urea). Each bar with error bar represents Mean + SEM value. Differences
were significant at 5% level of significance (P < 0.05).

Table 6. Preparation cost of UMMC in different dietary treatment groups and their

comparison with the available pellet price.

Feed Ingredients  Tk./kg.

Urea 150+ 0.4
Molasses 17.0 £ 0.8
Broken maize 24.0+1.1

Wheat bran 32012
Rice polish 26.0+0.9
Soybean meal 50.0+ 1.8
Mustard oil cake  48.0 + 1.1
Lime stone 15.0+0.7
Common salt 14.0+0.8
Cement 7.6+0.2
Other costs
Total (Tk./kg)
Total (USD/kg)

Dietary Treatment Groups*

0

0.0 £0.0
6.8 £ 0.1
0.9+0.1
3.2+0.1
57%0.2
0.0 £0.0
6.7 +0.1
0.4+0.2
0.4+0.1
0.3+0.1

3.0+ 0.0

27.5+1.2°

0.34

T,
0.6 +0.1
6.8 +0.1
2.7+0.2
1.2+0.1
4.1+0.2
3.0+£0.2
4.0+0.3
0.4 +0.1
04+0.3
0.3+£0.2

3.0+0.0

26.8 +1.4°

0.34

T,

0.0 +£0.0
42+0.2
3.6+0.5
3.8+0.3
0.4+0.2
0.4+0.2
0.3+0.1

3.0+ 0.0

26,5+ 1.7%

0.33

T,
1.2+0.1
6.8 £ 0.5
3.1+0.1
0.0 +£0.0
42+0.1
36+0.3
3.8+0.2
0.3+0.1
0.4+0.2
0.2 +0.2

3.0+ 0.0

26.6 +1.3*

0.33

Commercial
Pellet Price

42.0+1.9°

0.53

** Mean values with different superscripts within the same row differ significantly (P < 0.05); NS = Non
significant (P > 0.05), * = Significant (P < 0.05). Values are expressed as Mean + SEM. Here, T,, UMMC
containing 0% urea; T;, UMMC containing 4% urea; T,, UMMC containing 6% urea and T,, UMMC con-

taining 8% urea.
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4. Discussion

Dietary effect of UMMC on gestation period of rabbit does observed in the Expt.
I was not differed among the groups which were ranged from 31.40 to 32.00. The
result indicates that UMMC has no effect on the gestation period of rabbit does.
Present findings are somewhat similar to the findings of Salma et al [16], they
found a gestation period 31.60 - 32.30 days in rabbit does supplied with different
levels of protein. Rashwan et al [17] also reported that rabbit does normally
kindled in 31.00 - 33.00 days after natural mating or artificial insemination.

UMMC increased live weight gain of does during gestation period between
the rabbit groups fed 0% urea containing UMMC (Control group, 7.74 g/day)
and 6% urea containing UMMC (10.26 g/day). This differences in live weight
gain of does during gestation period was observed most probably due to the
higher level of non-protein nitrogen in the rabbit diet supplied by the addition of
urea into the UMMC, which increased the protein level of rabbit and caused
higher live weight gain. Partridge and Allan [18] and Adams [19], determined
that rabbit needs higher protein (around 20%) to optimize reproductive perfor-
mances than those needed for growth. UMMC contains urea, the most impor-
tant source of non-protein nitrogen. This non-protein nitrogen improved the
body protein level and helps to meet up the protein requirement of does during
gestation period resulted higher live weight gain of the does.

Effect of UMMC on conception rate was differed between the does of control
group (80%) and the group fed 6% urea containing UMMC (100%). But no dif-
ferences in conception rate were observed among other groups (T, T, and T).
Conception rate of the present study was almost similar to the previous findings
of Yono et al [20], where they found a variation in conception rate ranged be-
tween 82% - 96% by feeding the does with or without urea supplementation.
Variation in conception rate may be due to the differences in the levels of urea
supplementation to the does. Reproductive events, like follicular development,
ovulation and fertilization are depend on dietary nutrition especially on dietary
protein. To support these events of conception, optimum protein is required
which might be supplied in the rabbits fed 6% urea containing UMMCGC, as a re-
sult it showed better conception rate (100%) than the other rabbit groups. In
spite of higher level of urea (8%) containing UMMC fed by the rabbits, compa-
ratively lower conception rate (80%) was observed than the rabbit fed 6% urea
containing UMMC (100%) and it was occurred might be due to the alteration of
uterine and vaginal pH by high blood urea nitrogen contributed by the higher
levels of urea (8%) containing UMMC. Optimal vaginal and uterine pH to
maintain sperm viability and motility for conception ranges from 7.0 to 8.5 [21].
Reduction in sperm motility was seen at a vaginal pH of less than 6.0 which may
reduce the conception rate [22] [23]. When blood urea nitrogen is increased va-
ginal and uterine pH is decreased [24].

Present study revealed that UMMC have effect on litter size at weaning
though have no effect at birth. This differences in litter size of the rabbit does fed
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urea containing UMMC were due to the increased protein level by the addition
of urea which caused a more protein balance in the rabbit milk and also caused
more milk production, as a result kits of the does supplied with UMMC had a
higher survivability and caused higher litter size. However, this result was little
higher than that of Hasanat et al. [25], they found a litter size 2.50 - 3.25 at birth
and 1.37 - 2.37 at weaning in rabbits supplied with the same concentrate sup-
plement used in this study except addition of urea.

Litter weight from birth to weaning was not differed among the groups up to 7
day of kindling but it was differed at 14, 21 and 28 days between the does of
control group and the group fed 6% urea containing UMMC. Urea increases the
protein level of does and higher protein level causes higher milk production [26]
[27] and higher intake by the Kits of the rabbits fed UMMCG, as a result litter weight
was higher at 14, 21 and 28 days after kindling. Present study supports the result of
Hasanat et al [25] they also found a higher litter weight from birth to weaning
(180.3 g vs. 137.1 g in concentrate supplemented and non-supplemented group
of rabbits, respectively).

Differences in individual kit weight at 28 days between the does of control
group (210.4 g) and the group fed 6% urea containing UMMC (292.6 g) may be
due to the higher amount of protein enriched milk consumption of kits of the
does supplied with urea containing UMMC. Yono et al [20] observed that pro-
viding urea along with low crude protein diet increased the individual kit weight
at birth (58.6 g vs. 63.8 g).

Mortality rates of rabbits were lowest in the rabbits fed 8% urea containing
UMMC (13.30%) and highest in the rabbits fed UMMC without urea (control
group, 31.25%). Until 18 - 19 days of age, kits are entirely depends on the milk of
their mother [28]. Therefore, early livability performances of litter are closely
related to the quantity and quality of the milk ingested [26] [27] [29] [30] [31].
UMMC increased the protein level of does, higher protein level in the rabbit diet
increased milk production [32] which in turn caused more milk ingestion by the
kits resulting increased survivability and decreased mortality in the rabbit
groups fed UMMC. Present findings are the agreement to the findings of Salma
etal [16] and Yono et al. [20].

Live weight of growing rabbit was not differed from the 1% to 6™ weeks of the
experiment, but it was differed from the 7 to 20" week of the experimental pe-
riod among the rabbit groups. Higher weight was observed in 4% and 8% urea
containing UMMC than the rabbits fed 0% urea containing UMMC and live
weight was highest in the rabbits group fed 6% urea containing UMMC. This
significant difference in live weight gain of growing rabbits supplied with urea
containing UMMC was due to the high blood protein level of rabbit contributed
by the non-protein nitrogen (urea). This higher level of protein helped in the
body formation of growing rabbits which caused more live weight gain in the
rabbits fed UMMC then the rabbits fed UMMC without urea. Using MNBs as a
feed supplement, Ramchurn et al [33] also found a higher live weight in the

treatment group.
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Live weight gain of growing rabbits differed among the groups from 4" week
to 20" week of the experiment. At the end of the experiment, higher growth rate
was found in the rabbit groups fed UMMC. This may be due to the high protein
level contributed by the urea which helps in the body building of growing rab-
bits. Ramchurn et al. [33] has also found that MNB supplementation has an ef-
fect in weight gain of rabbits (14.8 + 5.82 g/head/day) in control group was less
than the rabbits supplied with MNB containing 15% and 30% cement (23.4 +
3.50 and 26.4 £ 6.30 g/head/day, respectively). However, many researchers ob-
served that weanling rabbits did not showed any remarkable response in their
growth performance by feeding urea supplements with low protein diets [34]
[35].

UMMC supplementation had no effect on the grass intake and UMMC intake
of growing rabbits. However, Feed conversion ratio (FCR) in growing rabbit was
differed among the rabbits of control group (6.06) and rabbit fed 6% (4.63) and
8% (4.85) urea containing UMMUC. It was occurred most probably due to the in-
creasing live weight gain of urea containing UMMC treated rabbit groups.
Present result supports the result of Rahman et al [36], they also found differ-
ences in feed conversion ratio (16.23, 19.28, 25.65) by using 1% urea, 2.5% ben-
tonite and 1% urea + 2.5% bentonite against the control group (19.28).

Performance index (PI) of growing rabbit was differed among the groups.
Better performance of the growing rabbit supplied with UMMC was may be due
to the efficient utilization of urea by the cecal microbes and converting it into
the body protein.

UMMC did not alter the blood parameters including ESR, Hb and PCV% of
the experimental rabbits and there values were within the normal range (10.67 to
12.60 g/dl) recorded by Njidda et a/ [37] and Njidda and Isidahomen [38] which
indicates that up to 8% urea in the UMMC is safe for rabbit and had no negative
impact on its health status. However, slightly higher Hb level in the rabbits fed
UMMC indicates that the experimental UMMC helped in maintaining good nu-
tritional status of rabbit because hematological parameters especially PCV and
Hb are positively correlated with the nutritional status of the animal [39].
Present findings are agreement with the findings of the Mandour et a/. [40] they
also did not found any differences in the Hb level of rabbit blood due to the
feeding of urea. Present results of PCV were also close to the range of 31.00% to
38.00% reported by Shah et al [41]. PCV is a blood toxicity reduction index and
its abnormal level point to the presence of a toxic factor which has a drastic ef-
fect on blood formation [42]. This suggests that detoxification of urea processing
was good enough as demonstrated in the normal PCV range of values observed
for rabbits on diets containing urea.

Erythrocyte sedimentation rate (ESR) was not differed among the rabbit
groups. Slightly increased ESR in the treatment group may be due to the in-
creased blood urea as well as protein level which causes a slightly heavier weight

of the RBC to sediment in a less time than the RBC of control group of rabbits.
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This also indicates that use of UMMC do not causes basic alteration in the nor-
mal physiological value of blood parameters as well as normal physiological
condition of rabbit. Present findings was within the normal range 1.18 - 3.16
mm/h reported by Chineke et al [43].

On the other hand, red blood cell (RBC) counts differed between the rabbits
of the control group and the rabbit fed 4% and 8% urea containing UMMC. The
values were within the normal range 3.8 to 7.9 x 10%mm’ reported by Njidda
and Isidahomen [38]. Rabbit groups fed urea containing UMMC had a higher
protein levels which is needed for the RBC formation as a result higher RBC
count in the rabbits fed urea treated UMMC. Present result supports the results
of the Mandour et al [40], they also found a differences in the RBC count of
rabbit blood due to the feeding of different levels of urea. Present WBC count
results were close to the range of 5 to 13 x 10°/ul reported by Njidda and Isida-
homen [38]. Normal WBC values are the indication of non-allergic conditions,
free parasitism or absence of foreign body in circulating system [44].

Fecal bacterial count was differed between the rabbits of control group and
the rabbits fed 6% urea containing UMMC. Highest fecal bacterial count was
observed at rabbits fed 6% urea containing UMMC (2.51 x 10° cfu/ ml) and
lowest bacterial count was observed at the control group (1.77 x 10° cfu/ ml).
Adding urea to rabbit feed provide adequate levels of ammonia in the cecum for
continuous growth of cecal microbes [36]. Rabbits fed urea containing UMMC
supplied more urea to the rabbit which is absorbed and presented to the caecum.
More urea in the caecum is utilized by the cecal microbes and produces more
ammonia nitrogen which is the potential substrates that allows the growth of mi-
croorganisms. As a consequence, increased microbes in the caecum caused in-
creased bacterial count in the fecal contents. Present finding supports the find-
ings of the Carabafio et al [45], they found that an increase of the nitrogen flow
into the caecum could favour the changes in microbial growth as a result more
microbial population in the caecum as well as feces.

UMMC not only improved the productive and reproductive performances of
rabbits, but it was also cheaper than the available commercial pellet used as rab-
bit concentrates and its cost was 0.19 USD less than the commercial pellet in
each kg, which showed more economic efficiency of using UMMC over other

concentrate supplements.

5. Conclusion

UMMC has significant effects in improving both productive and reproductive
performances of rabbit, and the addition of 6% urea in preparing UMMC is the
best level for rabbit production without any adverse effect. Limitation of unavai-
lability of commercial concentrate supplement of rabbit and their high price may
also be overcome by using UMMC. These findings may suggest and encourage
the farmers for rabbit production by using UMMC with locally available green

grass, which may contribute to meet up the national protein demand as well as
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develop the economy of Bangladesh.
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