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ABSTRACT
Randomize Block Design - 2 x 3 factorial design with 6 blocks as the replications was used
in this experiment. The first treatment was diet contains the same protein for 16 % (R)
with metabolic energy contents for 2500 k cal/kg (R1) and 2800 k cal/kg (R2).The second
treatment was space of shelter floor (L) which consists of 3500 cm2/head (P1), 1750
cm2/head (P2) and 1167 cm2/head (P3). Final body weight and weight gain of the animals
fed R1 was higher (P<0.05) than that of the R2.The final body weight of the animal which
was reared on the density levels P2 and P3 was higher (P<0.05) than that of the P1. From
the results of the experiment could be concluded that the Rabbit (Lepus nigricollis) fed diet
R1 produced growth rate higher than that of the R2.The density level of the shelter P1
produced lower growth rate than that of the P2 and P3.
Key words: local Rabbit, Metabolic Energy, Levels of Density Shelter and Growth Rate.

INTRODUCTION
Rabbit has some superiority compare to big ruminant in the third country with densely
populated such as Indonesia. Rabbit farm is no needs large area, big capital for producing
qualified meat which is indicated of protein contents for 20,8% and low of fat for 10,2%
(USDA, 2009). At the behind of the superiority that belong to the animal, it is also has some
inhibition factors i.e. sensitivity to environment exchanges factor particularly hyperthermia
and diet quality. The ideal temperature of the animal is 15oC to 20oC. Indonesia is a tropical
wet country with a temperature for 21.87oC to 3.13oC and moisture for 79 to 86% (BMKG,
2014). These temperatures actually are not suitable for developing it. The use of the shelter
floor size and energy: protein ratio balances which are not in optimum of it needs would
impact no good to temperature humidity index and biological responses of the animal.
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According to Mc Nitt et al. (1996) that the animal on it growth stage needs diet with
metabolic energy content for2350 k cal/kg and crude protein for 15% with energy: protein
ratio balances for 156.66. Xiagmei (2008) stated that the Rabbit fed energy: protein ratio
imbalances diet which is not in optimum of it needs would affect its productivity.
Experimental result of Obasilar and Obasilar (2007) showed that final body weight and diet
consumption of the 3 animals which are reared in one shelter compartment (4200
cm2/head) was better than the 1 animal (1400 cm2/head) and the 5 animals (8400
cm2/head). Zucca et al. (2012) found that the animal which are reared for the amount of 3
and 4 in one shelter compartment caused the animal behavior was better than the 2 and
the 1 animal in one shelter compartment. Experimental result of Buijis et al. (2012) founded
that the amount of the Rabbit for 20 animals in area for 1 m2 in a shelter produced higher
tibiafibula diameter, but their welfares were lower than the17.5; 15; 12.5; 10; 7.5 and 5
animals. Base on the problems mentioned above it is important to be known about floor
size of the shelter and metabolic energy of diet for the local male Rabbit at tropical lowland
plain to increase its productivity efficiencies.

MARIAL AND METHODS
The experiment used Randomize Block Design 2x3 factorial with 6 blocks as the replications.
The blocks were made base on the lowest commencement body weight up to the highest.
The first factor was diet contains the same protein for 16 % (R) consists of diet metabolic
energy for 2500 k cal/kg (R1) and diet with protein content for 2800 k cal/kg (R2). As the
second factor were size of shelter floors (P) consisted of 3500 cm2/head (P1), 1759
cm2/head (P2) and 1166cm2/head (P3). The diets were made of yellow corn, pressed
coconut, fish meal, tapioca powder, soy bean powder, rice bran, elephant grass, NaCl, and
pignox. The diet was formed pellet and fed adlibitum (feed available all the time).
Experimental Variables
Micro Climate Variables
Temperature and air moisture data in the shelter were measured by thermo hygrometer
digital type CE 11/08. They were measured on 5 points i.e. at each angle of the shelter and
the center point of it. The result of the measurements at the 5 points was averaged to
obtain representative temperature data in each shelter compartment. The measurement
was conducted on each unit of the experiment (shelter compartment) 3 times per day i.e.
07.30 (central Indonesia time), 13.30 (central Indonesia time) and 17.30 (central Indonesia
time). Daily average temperature was calculated by using Handoko formula (1995) as
follows:
│(2 x morning temperature) + Afternoon temperature + evening temperature│
4
The air moisture was founded by sum up of the morning, the afternoon and the evening
observations data and then divided by 3. Temperature Humidity Index (THI) for the animal
was calculated by using empirical formulates as follows (Marai, 2002):
THI = T - │(0.31 – 0.31 x RH) (T – 14.4)│
Explanation:
THI
: Temperature Human Index
T
: Average Temperature in the shelter compartment (o C)
RH
: Relative Humidity/100
J. Biol. Chem. Research
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Physiological Variables
Skin Temperature: The skin temperature was measured by using Digital Basal Body
Temperature, model185, accuracy: 0.05oC, measurement ranges: 32oC to 42oC,
measurement sensitivity: 0,1oC. The measurements were conducted at 4 points i.e. head,
neck, back and bottom (Kasa, et al., 1993).
Rectal Temperature: Pre treatment was conducted for 1 week on the animals before the
rectal temperatures data were taken. The rectal temperature was measured by using digital
thermometer with round and a bit sharp shape sensor enters to anus for 6 cm deep
(Purnomoadi, 2003).
Respiration Rate: Respiration rate was obtained by calculating the movement up and down
of ribs-bowels for 1 minute (Purnomoadi, 2003). A stopwatch was used as a pointer time
and hand tally counter to calculate the sum of ribs-bowels movements. One up movement
(ribs-bowels extend) and down (ribs-bowels hollow) were calculated as one times of the
respiration rate.
Heart Beat. Pre treatment used to be conducted for 1 week on the animals before the thru
experiment was implemented. The first step was to observe or palpate artery beat pulse on
a certain area where it can be fill strongly. Then, heart beat measurements was conducted
by stethoscope pastes on it for 1 minute (Purnomoadi, 2003).
Performance Variables
Feed and water consumptions: Feed and water consumptions were calculated every day by
i.e. the amount of the feed or water offered minus the rest.
Body Weight: Body weight measurements were conducted every week to obtain weight
gain per week. The body weight commencement was measured at the beginning of the
experiment to obtain it commencement weight, while to obtain the final weight the animal
was weighed at the end of the experiment. And weight gain of the animals during the
experiment was obtained by diminishing the final body weight with the commencement
weight. All animals were fastening for 12 hours before they weighed.
Feed Conversion: Feed Conversion Ratio (FCR) was calculated by calculating the conversion
between the amount of feed consumption and weight gain during the experiment.
Rabbit
There were 72 local male Rabbit with average body weight for 258.50 g + 1.08 g used in the
experiment.
Animal Shelter
The experiment used 40 compartments battery shelter with the size for 70 cm length, 50 cm
wide and 45 cm high each (Sceira, 1999).
Diet and Drinking Water
The experiment used diet composed of yellow corn, fish meal, rice bran, pressed coconut,
soy bean powder, elephant grass, tapioca powder, coffee bean skin, coffee bean skin
fermented, coconut oil, and bone powder. The Animal fed diet contains the same protein
for 16 % with metabolic energy contents 2500 k cal/kg and 2800 k cal/kg. The diet and water
offered adlibitum (feed available all the time).
All data were recorded, tabulated, and analyzed using analyze of variance. Whenever
significantly difference among treatment were found, analysis will be continued using
Duncan’s Multiple Range Test (Steel and Torrie, 1980).
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RESULTS AND DISCUSSIONS
Effects of Different Diets
Treatment diet with different energy contents were not affects significantly (P>0.05) to air
temperature, air moisture, temperature humidity index and sun radiation intensity in the
Rabbit shelters (Table 1). Wire walls of battery shelter is a very effective ventilation,
therefore the different of heat metabolism expansion by the animals were not accumulated,
but very fast changes to it environment air. This condition causes different growth rate and
different of the animal amount in one shelter was not affected significantly to micro climate
in the shelter. This opinion was supported by Nuriyasa (2012) that the micro climate in the
shelter was affected by ventilation or exchange rate of the air in and outside of the shelter.
There were no significantly different (P>0.05) to heart beat, rectal temperature, skin
temperature and respiration rate of the animal fed treated diet with different metabolic
energy content. These were caused by treated diet and the different animal density levels
which were not affected significantly to the shelter micro climate. This statement was
supported by Nuriyasa (2012), physiological responses of the animal was affected by the
different levels of heat stress, as the result of the shelter micro climate.
Table 1. Climate, Physiological Responds and the Rabbit Performance Fed Different
Treated Diet.
Treatments
Variables
SEM
R1
R2
Micro Climate
Air moisture (%)
69.22a
70.37a
0.61
o
a
a
Air Temperature ( C)
28.85
2.,73
0.27
a
a
Temperature Humidity Index (THI)
27.41
27.44
0.29
Sun radiation intensity (Fc)
11.34a
10.73a
0.57
Physiological Responses
Heart beat (time/minute)
100.12a
101.34a
4.21
o
a
a
Rectal temperature ( C)
39.26
39.48
0.09
o
a
a
Skin temperature ( C)
37.94
37.88
0.22
Respiration rate (time/minute)
59.28a
58.36a
1.13
Performance
Diet consumption (g/day)
69.63a
63.25b
6.75
a
b
Drinking water (ml/day)
119.95
110.92
3.98
Final body weight (g)
1897.25a
1754.91b
70.38
a
b
Weight gain (g/day)
21.35
19.50
1.16
a
a
Feed conversion ratio
3.26
3.24
0.09
R1 = Diet with metabolic energy for 2500 k cal/kg
R2 = Diet with metabolic energy for 2800 k cal/kg
Values in the same rows bearing similar scripts letter were not statistically significant
(P>0.05)
SEM = Standard Error of the Treatment Means

The animals fed diet with metabolic energy for 2500 k cal/kg (R1) consumed for 69.63 g/day
higher (P<0.05) than that for 2800 k.cal/day (R2) i.e. 63.25 g/day.
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Results of the experiment was supported by Owen and Owen (1981) who found that New
Zealand White Rabbit fed diet with energy for 8 MJ DE/kg, 10 MJ DE/kg and 12 MJ DE/kg
consumed diet for 8.05 kg, 3,12 kg and 3,40 kg each. The animals fed diet R1 consumed
more water (P<0.05) than that the R2. Nuriyasa (2014) said that the Rabbit does not like ate
dashy feed, so the higher the feed consumption, the higher the water consumption.
Table 1 showed that final body weight (on the age of 17 weeks) and weight gain of the
animal fed diet R1 was higher (P<0.05) than that the R2. This condition was due to that the
animals fed R1 consumed more diet than that the R2. On the diet contains the same protein
for 16 %, the higher consumption of the diet causes protein consumption was higher too. De
Blas and Wisman (1998) stated that the protein was the main component of the Rabbit
growth. This statement was supported by the experimental results of Nuriyasa et al. (2013)
who found that the animal fed diet contains metabolic energy for 2600 k cal/kg resulted
higher weight gain than the 2800 k cal/kg, 2400 k cal/kg and 2200 k cal/kg. The different of
treated diet was not caused statistically significant (P>0.05) to the variables of diet
consumption. Weight gain was higher on the animals fed diet R1 due to diet consumption
was higher, so diet conversion was not different, and this match with opinion of Nuriyasa et
al. (2014).
Table 2. Climate, Physiological Responses and Performance of the Rabbit on Different
Levels of Populated Shelters.
Treatments
Variable
SEM
P1
P2
P3
Micro Climate
Air moisture (%)
69,24a
69,86a
70,28a
0,74
o
a
a
a
Air Temperature ( C)
28,48
28,83
28,71
0,71
a
a
a
Temperature Humidity Index 27,04
27,53
27,41
0,83
(THI)
Sun radiation intensity (Fc)
10,77a
10,76a
11,41a
0,36
Physiological Responses
Heart beat (time/minute)
97,24b
99,47a
105,58a
3,59
Rectal temperature (oC)
39,21a
39,38a
39,52a
2,31
o
a
a
a
Skin temperature ( C)
37,89
37,87
37,99
1,08
b
a
a
Respiration rate (time/minute) 56,35
59,46
60,65
1,25
Performance
Diet consumption (g/day)
59,91b
69,06a
70,34a
8,04
Drinking water (ml/day)
106,97b
119,11a
120,27a
8,01
b
a
a
Final body weight (g)
1732,04
1893,83
1851,48
97,22
a
a
a
Weight gain (g/day)
19,39
20,99
20,89
1,12
a
a
a
Feed conversion ratio
3,09
3,29
3,37
0,13
2
P1 = Level of populated shelter for 3500 cm /head
P2 = Level of populated shelter for 1750 cm2/head
P3 = Level of populated shelter for 1166 cm2/head
Values in the same rows bearing similar scripts letter were not statistically significant
(P>0.05),
SEM = Standard Error of the Treatment Means
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Effects of Different Shelter Density
Different shelter density levels were not affected to air moisture, air temperature,
temperature humidity index and sun radiation intensity. Animal released heat to it
environment in order to homeostatic according to thermo regulator (Mount, 1976). More
densely populated animals caused the more heat realized to their environment (Esmay,
1978). Wire walls of Battery Shelter were very effective as ventilations, so the different of
metabolic heat realized by the animals were not accumulated, but changed fast with their
environmental air (Nuriyasa, 2011). This condition caused different growth, but the amount
of animal in one shelter was not affected significant to micro climate in the shelters.
The density shelter levels were not significantly affect (P>0.05) to skin and rectal
temperature of the animals. These were caused by non different of air shelters temperature
on different density levels. Esmay (1978) and Nuriyasa (2012) reported that good shelter
ventilation probably air exchange occurs in and outside, so the heat was not accumulated in
the shelters. Experimental results of Twaites et al. (1990) reported that Rabbit which was
reared on temperature of 34oC caused its rectal temperature was 40.2oC and on
temperature of 36oC its rectal temperature was 40,7oC. Heart beat and respiration rate of
the animals at the density levels of 3500 cm2 and 1750 cm2 were higher (P<0.05) than that
of the 1166cm2/head. The higher amount of the animals in the same size of shelter caused
the heat amount expenses by the animals was higher (Esmay, 1978). The higher growth rate
of the animals on the density levels of 3500 cm2/head and 1750cm2/head were also caused
body insulation as sub cutan fat and hair were higher than that of the 1166 cm 2/head
(Nuriyasa, 2012), so the animals would increased their heart beat.
The animals which was reared on the density levels of 3500 cm2/head and 1750 cm2/head
consumed higher diet (P<0.05) than that of 1166 cm2/head. This was caused by the animals
had original habit to live together in group. This affected diet consumption of the animals
due to an animal consumed diet would stimulate the others (Obasilar and Obasilar, 2007).
Final body weight of the animals on the density levels of 3500 cm2/head and 1750cm2/head
were higher (P<0.05) than that of 1166 cm2/head, but there was no significantly different
(P>0.05) on weight gain. The higher diet consumption caused the nutrient amount
consumed was higher too; therefore the final body weight was higher. Among the nutrients
i.e. carbohydrate, protein, fat, and mineral were component structured of the body; those
were similar to opinions of McNitt et al. (1996) and de Blass and Wiseman (1998). There was
no significantly different (P<0.05) on variable of diet conversion among the shelter density
levels. This was due to higher body weight as consequences of higher diet consumed, and
not because of the different efficiency in used of diet (Nuriyasa, 2012).

CONCLUSION
The shelter micro climate and physiological responses of the Rabbit were not affected by
treated diet in different energy contents and the different of density levels of the animals.
The local male Rabbit (Lepus nigricollis) which was reared at the density levels of 3500
cm2/head, 1750 cm2/head, and 1166 cm2/head resulted weight gain per day were 19.39
g/day, 20.99 g/day, and 20.89 g/day respectively. The animals fed diet contains the same
protein for 16 %, contained metabolic energy for 2500 k cal/kg resulted weight gain for
21.35 g/day, and 2800 k cal/kg was 19.50 g/day.
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