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ABSTRACT

The current study was carried out to investigate the effect of supplemental two
levels of effective microorganisms (EM1) in the diet, as a biological treatment, on
growth performance, digestibility coefficients, blood parameters and carcass traits of
growing rabbits. Total of 45 growing rabbits (7 wk of age) were divided into three
groups (15 in each) with five' replicates for each group. Rabbits in all expenmentaf
groups were fed the same basal diet (20% CP and 16% CF); but differed in level of
biological treatment. Rabbits in the 1% group {control) were fed the basal diet without
treatment, while those in the 2™ and 3 groups were fed the basal diet treated with
EM1 at levels of 1 (1% EM) and 1.5% (1.5% EM), respectively. Live body weight
(LBW), digestibility coefficients (DC), some blood parameters and carcass traits were
determined for up to 13 weeks of age. Results showed that 1 or 1.5% EM slightly
increased contents of OM and NFE, and decreased EE and ash contents in diet of
rabbits. Treatment with 1.5% EM increased CP and decreased CF contents,
increased (P<0.05) final LBW and total weight gain, decreased (P>0.05) feed intake
and improved (P<0.05) feed conversion ratio as compared to the controls. Digestibility
coefficients of all nutrients improved by both levels of dietary EM treatments, being
significant (P<0.05) only on CP, EE and NFE. Serum concentrations of total protein
{TP), albumin (AL), globulin (GL) and glucose as well as activity of AST increased
(P<0.05) were the highest (P<0.01), while activity of ALT was the lowest (P<0.05) in
1.5% EM treatment. Biological treatment with EM had no important effects on carcass
traits and meat composition of rabbits. From the economic point of view, the observed
nearly economic efficiency for both treated groups may suggest that EM at a level of
1.5% was effective in improving growth performance of rabbits without adversely
effects on caecal digestion and healthy status of growing rabbits.
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INTRODUCTION

Rabbits are unigue among small animals for food and commerce
because they produce highly nutritious, low fat, low cholesterol meat rich in
proteins and certain vitamins and minerals (Cheeke, 1980). The negative
experiences with the using of antibiotic growth promoters lead to subsequent
reduction of their application. It is necessary to '%‘Ela‘ce them by the growih
promoters of natural origin, which are able to providé the comparable efficacy
and will not contribute to the cumulative contamination of the environment
(Bomba et al., 20086).

Effect of probiotics on rabbit performances or health was reviewed by
Falcdo-Cunha et al. (2007). Microorganisms are considered as probiotics,
which are one of the main categories of the hiotechnological additives being
used as natural growth promoters for young animals. They are strains as
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Lactobacilli, Bacilli and Styrptococci or products as Lacto-Sacc. According to
El-Desoky et al. (2002), effective microorganisms (EM) are a mixture of
microorganisms which are useful for man, animal and plant as well as
environmental friends. These microorganisms (bacteria and yeasts) produce
antioxidants which act against the harmful free radicals (reactive oxygen
species, ROS). EM is made up from three main kinds of bacteria -
Phototrophic bacteria, yeast bacteria and lactic acid bacteria (Higa, 2003 and
Anon, 2004).

The most beneficial effect of yeast supplementation would be on the
digestive health in the young rabbit that could be significant under non .
optimal breeding conditions (Maertens and De Groote, 1992). The main
impact of live yeast was supposed on digestive microorganisms, and for
mone-gastric animai as rabbit. However, live microorganism will be beneficial
provided that they survive to the environmental conditions, such the
incorporation in pelleted feed, or the transit through the gastrointestinal tract.
Therefore, we aimed to evaluate the effect of supplemental two levels of ME
in the diet, as a biolcgical treatment, on growth performance, digestibility
coefficients, blood parameters and carcass traits of growing rabbits.

MATERIALS AND METHODS

This study was conducted at rabbit farm of the Agricultural
Experiments and Researches Station (AERS), Faculty of Agriculture,
Mansoura University, during the period from March to May 2009.

Animals:

A total of 45 New Zealand White (NZW) rabbits (7 wk old and 968126 g
LBW) was assigned to three similar experimental groups according to their
live body weight, 15 in each. All rabbits were kept in community battery cages
with five replicates (3 rabbits per cage, 50 x 50 x 35 cm}, set up in an open-
sided rabbit house, and managed under similar conditions.

The tested prohiotic:
Effective microorganisms (EM) are a mixture of microorganisms which
are useful for man, animal and plant as well as environmental friends. These
_ microorganisms (bactéria and yeasts) produce antioxidants which act against
the harmful free radicals (active oxygen). EM; consists of: 1) photosynthetic
bacteria;. Rhadopseudomonas plustris  (ATCC 17001), Rhodobacter
sphacrodes {ATCC 17023); 2) Lactic acid bacteria: Lactobacillus plantaru
(ATCC 8014), Lactobacillus casei (ATCC 7469), Streptococcus lactis (IFO
12007); 3) Yeasts: saccharomyces cerevisiae (IFQ 0203) and 4) Others, i.e.
Microhiza (El-Desoky et al., 2002).
Feeding system:

Rabbits in all experimental groups were fed the same basal diet; but
differed in EM level. Rabbits in the 1% group (G1) were fed the basal diet
without treatment {C) and served as a control group. Meanwhile, those in the
2™ and 3™ group were fed basal diet supplemented with EM at levels of 1
and 1.5% (w/w) of the basal diet, respectively. The basal diets were
formulated in pelleted form at AERS, Faculty of Agriculture, Mansoura
University. The chemical composition of the basal diet is shown in Table (1).
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Rabbits in all experimental groups were fed ad. libitum and water was
available through water nipple in each cage. The experimentat period lasted
from 6 up to 13 wk of age.

Experimental procedures:

Live body weight and feed intake were weekly recorded, then body
weight gain and feed conversion ratio was calculated at different week
intervals of an experimental period from 6 to 14 wk of age. Also, viability rave
was calculated at the end of experimental period.

Dry matter (DM), crude proteins (CP), ether extract (EE), crude fiber
(CF) and ash of feeds and faces were analyzed according to the methods of
A.QC.A.C. (1990).

Table (1): Ingredients of the basal diet fed to rabbits in all experimantal

_groups.
Ingredient. % Ingredient %

Yellow Corn 7.0 |Limestone 1.0

oybean meal, 44% 25  |Di-calcium phosphate 1.0
Wheat bran 20  ICommon salt 0.5
Barley 15 Premix* 0.5
Alfalfa hay 30 Total 100
* Each 3 kg premix contains: Vit. A, 12,000,000 1U; Vit. D_3,000,000 iU; Vit. E, 10,0 mg; Vit.

K, 3,0 mg; Vit. B, 200 mg; Vit. B; § mg; Vit. B;, 3,0 mg; Vit. By, 15 mg; Biotin, 50 mg; Folic
acid 1 mg; Nicotinic acid, 35 mg; Pantothenic acid 10 mg; Mn, 80 mg; Cu, 8.8 mg; Zn, 70
myg; Fe, 35 my; lodine, 1 mg; Co, 0.15 mg and Se, 0.3 mg.

Digestibility trials and nutritive values:

During the last week of the experimental period, three digestibility
trials were undertaken on three animals from each group. The rabbits were
housed individually in metabolism cages (40 x 35 x 30 cm) which aliowed
feces and urine separation 3 days as a collection period. Feed intake was
accurately determined and coprophagy was not prevented. Quantitative
coliection of feces started 24 hours after offering the daily feed, then the
feces was dried at 60°C for 12 h. All collected feces for each animal were
mixed, ground for chemical analysis. Apparent digestibility of DM, CF, CP,
EE, NFE and OM were then determined.

Values of total digestible niutrients (TDN) were calculated according
to the classic formula described by Cheeke (1987).

Blood biochemical analysis:

At the end of the experiment (14 wk of age), three rabbits in each
experimental group were slaughtered and blood samples were collected into
centrifuge tubes without anticoagulant. Blood serum was separated by
centrifugation of blood samples at 4000 rpm for 15 minutes and kept frozen at
-20°C till assayed. Concentration of total protein (Gornall et al., 1949),
albumin (Doumas et al., 1971), glucose (Trinder, 1969) and creatinine (Bauch
and Seitz, 1985) as well as activity of aspartate {AST) and alanine (ALT)
transaminases (Reitman and Frankel, 1857) were determined
spectrophotometrically in blood serum using commercial kits {Bio-Merieux,
Laboratory Reagents and Products, France). However, concentration of

229



Abdeil-Khalek, A. E. etal.

globulin was calculated by subtracting albumin from total protein
concentration. Albumin/globulin ratio {AL/GL) and AST/ALT ratic were
calcuiated

Carcass traits:

At the end of the experimental pericd, three rabbits from each group
were randomly taken and weighed before slaughter. After complete bleeding,
the head, pelt, viscera, feet and tail were removed. Weight of carcass
(dressed weight) was recorded, and then dressing percentage was
calcuiated. Weights of edible and non-edible organs were recorded. Samples
from meat from the right caudal side of the carcass were taken for analysis. -
Rabbit meat was analyzed according to the methods of A.O.A.C. (1990).
Statistical analysis:

The obtained data were statistically analyzed by one way complete
design to study the effect of treatment at each time using SAS (2004).
However, the significant differences among treatment groups were tested
using Multiple Range Test according to Duncan (1955).

RESULTS AND DISCUSSION

Chemical analysis of the experimental diets:

Chemical analysis of different experimenial diets revealed that both
biological treatments (1 or 1.5% EM) slightly increased contents of OM and
NFE, while decreased EE and ash contents in diet of rabbits. However,
considerable increase in CP and reduction in CF contents was observed, in
particular in diet treated with 1.5% EM (Table 2).

in agreement with the present results, Allam et al. (2009} found that
the biological treatment of wheat straw with ZAD solution as a probiotic had
reduced the fiber content of the straw and improved the protein content. Also,
Fayed (2009) noted that CP content was improved in feed formulations
amended with pleurotus. These data agree with Vijaya et al. (2009), who
reported an increase in CP of all treated feeds by wild and mutant strains of
F. ostreatus.

Table (2): Chemical analysis of different diets fed to rabbits in all
experimental groups.

ltem Experimental diet

D1 (Control diet) D2 {1% EM diet) D3 {1.5% EM diet)
DM (%) 89.45 89.16 89.39
Chemical analysis {on DM basis, %):

oM | 88.17 88.77 89,54

cP 20.20 20.91 22.23

CF 16.04 15.00 14.27

EE 493 442 4,71

NFE 47.00 48.44 48.33

Ash 11.83 11.23 10.46

Belewu and Yahaya (2008) recorded the highest CP content of the
experimental diet could be due to the addition of microbial protein during the
process of biological fermentation. Moreover, Abdelhamid et al. (2008)
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reported that biological treatments using celluletic fungi are one of the
treatments that aimed to improve the utilization of salt plants by increasing
hydrolysis of cellulose to glucose and increased its content of crude protein.
Growth performance:

Results presented in Table (3} show that both levels of dietary EM
treatments improved final body weight (FBW) and iotal weight gain {TWG) of
growing rabbits as compared to the control one, but the differences were
significant (P<0.05) only between 1.5% EM and control groups. It is of
interest to note that the increasing FLBW of rabbits in both treatment groups
was associated with insignificant reduction in their average daily feed intake
(ADFI), reflecting significantly (P<0.05) better feed conversion ratio in both
treatment groups as compared to the control one.

Table (3): Effect of dietary biological treatment on live body weight of
_growing rabbits during the experimental period.

Experimental group
Growth parameter G1 (Control) | G2 (1% EM) [G3 (1.5% EM) MSE

gnitial live body weight {g/h) 968.0 968.3 968.0 26.2

Final live body weight (g/h) 2471° 2524 2577 28.6
Average daily gain (g/h/d) 26.8° 278° 28.7" 0.84
Average feed intake (g/h/d) 94.4 85.1 86.8 18.4
eed conversion ratio 3.52° 3.06" 3.02° 0.11
a and b: Means dencted within the same row with different superscripts are significantly
different at P< 0.05.

In accordance with the present results, Trocino et al. (2005) found
that Bacillus cereus var. toyoi has positive effect on production of rabbits.
Also, El-Sherif of al. (2008) reported better results with yeast than with the
control in live body weight, daily weight gain, daily feed intake, and
performance index of rabbits.

Several authors indicated that contemporary administration of L.
acidophilus, Streptococcus faecium and S. cerevisiae (Lacto-Sacc) increased
weight gain and improved feed conversion (Yamani ef al, 1992). Also,
addition of 0.15% live cells of S. cerevisiae to the feedstuff made it possible
to increase live weight both at the time of weaning and after 70 d (Maertens
and De Groate, 1992). By supplementing the diet with spores from Bacillus
genus, a slight improvement {2.3%) was detected in the conversion ratio
together with higher weight gain in the pre-weaning phase (Maertens ef al.
(1994). Recently, Allam et al. (2009) found that the biological treatment of
wheat straw with ZAD solution as a probiotic additive improved growth and
feed conversion by goats. :

On the other hand, Aguilar ef al (1996) got a positive effect on
growth rate, without effect on FCR; Moureo et al. (2004) found the opposite,
i.e., no effect on growth rate but a tendency for an improvement in FCR;
differently, Lebas {1996) did not get any effect at all. Matusevicius, et al.
(2006) found that addition of BioPlus 2B® did not affect significantly the body
weight and daily weight gain (DWG) of rabbits between 35 and 77 days of
age. The research results showed that at the end of the research 2 months
old New Zealand rabbits, fed with composed feed containing BioPlus 2B®
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probiotic, were by 310 g or 18 % (P<0,05) heavier than rabbits in tested
group fed with compaosed feed without an additive,
Digestibility and nutritive values:

Resiults shown in Table (4) reveal that digestibility coefficients of ali
nutrients improved by both levels of dietary EM treatments. The effect was
insignificant on DM, OM and CF. However, significant (P<0.05) effect of EM
treatment was found on digestibility coefficients of CP, EE and NFE, being
the highest with 1.5% EM treatment.

Table (4): Effect of dietary biological treatment on nutrient digestibility
coefficients of the experimental diets intake by growing
rabbits at the end of experiment.

item Experimental group
G1 (Control diet) | G2(1%EM). | G3{1.5% EM) | MSE

Ei_gastibility coefficient (%)

DM 67.35 72.42 73.47 2.3

oM 69.186 73.93 74.99 3.42

CP 74.9° 79.85% _ 81.15" 2.10

CF 61.99 62.51 62.68 3.71

EE 71.41° 81.51° 82.56" 3.07

NFE 68.43° 7439 75.62° 213
Nutritive values {%)

TDN 64.46" 69.23° 70.35° 1.24

DCP 15.37° 15.86° 16.77° 0.51
a and b: Means denoted within the same row with different superscripts are significantly

different at P< 0.05,

Regarding the nutritive values of the tested rations, EM treatment
markedly improved nutritive values as TDN or DCP as compared to the
control, being significantly (P<0.05) the highest with 1.5% EM treatment
(Table 4). Similar resulis were obtained by several authors (Yamani et al.,
1992), who found that contemporary administration of L. acidophilus,
Streptococcus faecium and S. cerevisiae (Lacto-Sacc) increased the
digestibility of the diet Similarly, Allam et al. (2009) found that the biological
treatment of wheat straw with ZAD solution as a probiotic additive improved
the protein content, digestibility, and nitrogen balance by goats. o

it is of interest to note that CP digestibility increased (P<0.03) from
47 5% to 52.3% in horse, only when yeast culture was added to low-quality
forage diets (Morgan et al., 2007). The action of probiotics is generally
ascribed to their ability to stimulate the digestive processes or to improve the
gut microbial balance (Falc#o-Cunha et al., 2007).

Generally, improving finai LBW of rabbits in treated groups was
associated with increasing digestibility coefficients significantly (P<0.05) of
CP, EE and NFE and insignificantly of CF and OM as well as improving
nutritive values as TDN and DCP.

Blood biochemical analysis:

Results in Table (5) show that concentrations of total protein (TP),
albumin (AL), globulin (GL) and glucose were significantly (P<0.01) higher in
both EM treatment groups than in the control group, being the highest with
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1.5% EM treatment. it is worthy nating that the increase in TP concentration
in both treatment groups was associated with significant (P<0.05) increases
in both AL and GL concentrations, reflecting insignificant changes in AL: GL
ratio for all groups. Also, this increase in TP concentration may be due to
significant (P<0.08) improvement in CP digestibilify and nutritive values as
DCP in both treatment groups as compared to the control one, but with
insignificant changes in creatinine concentration of ail groups.

Table (5): Effect of dietary hiological treatment on blood serum
parameters of rabbits at the end of the experimental period.

Experimental group
item G1 (Control diet) | G2 (1% EM). [G3 (1.5%EM] | MoF
Biochemical concentration:
[Total proteins, g/dl_ 7.90° 8.38° 8.52° .11
.(Albumin (AL), g/dl 4.84° 505" - 5.22° 0.08
Elobulin (GL), g/di 3.06° 333" - 3.30° 0.10
AL/GL 1.58 1.55 1.58 0.05
Glucose {mg/df) 72.33 - 75.50° . 76.50° __ 10.97
Creatinin (mg%) 0.82 075 . 0.79 0.03
Transaminases activity {U/L): -
AST 23.24° 26.97° - | 28.28° 1.04
ALT 14.85" 12.78° 11.90° 017
AST/ALT 1.57° 212" 2.38" 0.58
a and b: Means denoted within the same row with different superscripts are significantly
different at P< 0.05.

Resulls in Table (5) show also that activity of AST significantly
(P<0.05) increased, while ALT activity significantly (P<0.05) decreased,
yielding significantly (P<0.05) wider AST/ALT ratic in both treatment groups
as compared to the control group. The observed increase {P<0.05) in
concentration of total proteins and its fractions in this study was mainly due to
improving CP digestion and increasing DCP values in diets of treated groups
with 1 or 1.5% EM. It is well known that concentrations of total protein and
albumin have been reported to be directly responsive to amount of intake and
quality of dietary proteins. The noted increase in plasma total proteins and its
fractions in treated groups obtained in this study may be attributed to
increasing CP digestion and nutritive values as DCP, indicating higher protein
metabolism and normal liver function of rabbits in treated groups than in
control group. _

Carcass traits and chemical composition of rabbit meat:

Data in Table (6) show that, post-slaughter weight {hot weight), and
weight of carcass (with head), net carcass, fore and lower portions, total
edible meat, fur and full digestive tract were significantly {P<0.05} the highest
in 1.5% EM group. However, dressing percentages (based on weight of
carcass with or without head and with all edible organs) were significantly
(P<0.05) lower only in 1% EM group than in the control group. These resuits
indicated nearly similar characteristics of 1.56% group to that in the control

group.
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Table (6): Effect of dietary biological treatment on carcass traits of
slaughtered rabbits at the end of the experimental period.

Experimental group
Item G1 32 G3 MSE
{Control diet) | (1% EM) | {(1.5% EM}
re-siaughter weight, g 2130.0° 2238.3° 2268.3° 31.47
ost-slaughter weight, g 2064.0° 2156.7° | 2197.0° | 29.41
Blood weight, g 66.0° 81.7° 71.3° 2.410
arcass weight, g* 1089.3° 1091.3° 1154.3° 19.58
Dressing percentage (%)* 51.59° 48.74° 50.96™ 0.930
Net carcass weight, g** 909° g01° | g63° 0.840
Fore portion 469.00° 46567° | 511.00° 10.25
‘ Lower portion 630.33° 625.67° ] 643.33° 9.14
Dressing percentage (%)** 42.65 40.21 42.52 1.42
Meight of edible organs {g): ]

Head 190.33 190.3 191.33 1.024
Heart 5.67 5.33 6.00 0.980
Testes 5.33 5.67 6.00 0.847
Liver 7233 79.33% | 76.00° | 2.740
Kidneys 14.33 13.82 14.00 0.831
Adrenal gland 0.88 1.0 0.85 0.047
(Total edible organs 288.87 2955 294.18° 1.094
Total edible weight, g** 1388.21° | 1386.83" | 1448562° | 19.84
Net dressing percentage*** 65.14° 61.96" 63.05% | 2.004
Lung weight, g 21.00° 183" | 17.00° 0.927
Fur weight, g 280.3° 299.3° 298.3° 5.140
Full digestive tract weight, g 374.45° 45217° | 43315 | 5142

a, b and c: Means denoted within the same row with different superscripts are
significantly different at P< 0.05. * With head. * Without head. *** With edible organs.

Regarding chemical analysis of rabbit meat in different groups,
results in Table (7) indicated insignificant effect of EM treatment on chemical
composition of meat, although there was slight increase in CP and slight
decrease in EE content in meat of rabbits fed 1.5% EM diet, beside slight
increase in ash content in those fed 1% EM diet. Dietary energy in particular
affects tissue depots in growing animals and, as a result, carcass traits and
meat quality are also influenced (Oddy et al., 2001 and Purchas et al., 2002).

Therefore, given EM at level of 1.5% may be useful at improving
dietary energy utilization, it is reasonable to investigate its effects on meat
production. Gomes et al. (2009) found that yeast increased carcass dressing
percentage but there were no effects on hot carcass weight, Longissimus
area, subcutaneous fat thickness, percentage and weight of retail cut yield
and trimmings. In the present study, supplementation of EM had no important
effects on carcass traits and on meat quality of rabbits. Similarly,
Matusevitius, et al. (2006) reported that the analyses of the chemical
composition of meat indicated that the feed supplement with BioPlus 2B® did
not have any influence on amount of dry matter and ash, but amount of
protein increased by 1.8% and 4.1% and fat slightly decreased by 0.2 and
0.7% in comparison with the control group. The change of these indices
influences and has a tendency to improve the quality of the rabbit meat.
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Table (7): Effect of dietary biological treatment on chemical composition
of meat of slaughtered rabbits.

Experimental group
Item G1 (Conirol dist) | G2 (1% EM) | G3 (1.5% EM) | VoF
M (%) 33.19 32.94 32.24 2.41
hemical analysis (on DM basis, %)
CP 71.21 70.12 73.01 337
EE 17.08 16.43 15.26 1.72
Ash 11.71 13.45 11.73 1.24

Rabbit is one the best of all the short prodtiction cycie animals in term
of capital input, Space, fecundity and prolificacy (Biobaku and Dosumu,
2003). Rabbit meat is wholesome low in cholesterol, sodium and fat but high
in protein (Biobaku and Oguntona, 1997).

Economic efficiency:

Data in Table {8} revealed that economic efficiency of 1 and 1.5% EM
groups was higher than the control group (313 and 314 vs.278%),
respectively. Impact of biclogical treatment with EM on economic efficiency of
rabbits was mainly due to decreasing feed intake and its cost along with
increasing weight gain and its price for both treated groups as compared to
the control group.

Table (8): Economic efficiency of rabhits as affected by biological

treatment.
Experimental group
Growth parameter G Cantrol) | 62 (1% EM). | O3 (T5%EM)
Daily feed intake (g/h/d) 944 85.1 86.8
Cost of daily feed intake (E.L.) 0.212 0.195 0.201
Daily weight gain (g/h/d) 26.8" 27.8% 28.7°
Price of daily gain (E.L.) 0.589 0.611 0.631
Economic efficiency (%) 278 313 314.
Relative economic efficiency (%) 100 112 113

Price of each kg feed intake was 2.25, 2.30 and 2.32 L.E., respectively.
Price of each kg rabbit was 22.0 L.E.

DISCUSSION

The most beneficial effect of yeast supplementation would be on the
digestive heaith in the young rabbit, that could be significant under non
optimal breeding conditions {(Maertens and De Groote, 1992), but their action
mechanism remained to be elicited. The main impact of EM was supposed on
digestive microorganisms, and for mono-gastric animal as rabbit, the targets
for EM role would be mainly the hind-gut (caecum or colon). However, live
microorganism will be beneficial provided that they survive to the
envirchmental conditions, such the incorporation in pelleted feed, or the

- transit through the gastrointestinal tract.

Most microorganisms used in probiotics are strains of Gram-positive
bacteria of the genera Baciflus (B. cereus, var. toyci, B. licheniformis, B.
sublilis) Enterococcus (E. faecium), Lactobacillus {L. 131). The effect of
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probiotics on digestibility was addressed by several researchers. While
neither Gippert et al. (1992) nor Luick ef al. (1992) found any effect. in the
trial of Yamani et al (1992), Lacto-Sacc (a complex product containing
microorganisms (Lactobacillus acidophilus, Streptococeus faecium and
yeasts and also enzymes such as protease, cellulases and amylase)
improved crude fiber digestibility at 8 and 12 weeks. Amber et al. (2004),
working with Lact-A-Bac (Lactobacillus acidophilus), got improvements in the
digestibilities of energy and of most analytical fractions (DM, CP, EE),
including crude fibre. The probiotic significantly increased cellulolytic bacteria
counts (cfu/ml), while at the same time decreased the counts of ureolytic
ones. Caecal pH value was unaffected by the probiotic. Also, in the study of
Maertens ef al. {1994), the probiotic Paciflor did not affect either pH value or
concentration of volatile fatty acids in rabbit caecum.
. MatuseviCius ef al. (2006} found that addition of BioPlus 2B® did not
affect significantly the body weight and daily weight gain {DWG) of rabbits
between 35 and 77 days of age. The research results showed that at the end
of the research 2 months old New Zealand rabbits, fed with composed feed
containing BioPlus 2B® probiotic, were by 310 g or 18 % heavier (P>0,05)
than rabbits in tested group fed with composed feed without an additive.

The use of some organic substances, possessed to improve the
growth performance of animais, through enhancing feed efficiency and
immune response. One of these substances is EM stands (Effective
Microorganisms). This is a combination of various microorganisms normally
found in food or which are used in food production. EM is made up from three
main kinds of bacteria — Phototrophic bacteria, yeast bacteria and lactic acid
bacteria. When the effective combination of these microorganisms makes
contact with organic materials, they secrete beneficial substances like
vitamins, organic acids, minerals and antioxidants. When applied to the earth,
they transform the microflora and macrofiora, improving the natural
equilibrium in such a way that the bacteria. which previously caused problems
are converted into bacteria which help to restore the natural health of the soil.
All this helps to improve plant growth and serves as an exceilent tool when
used together with sustainable organic agriculture techniques (Higa, 2003
and Anon., 2004).

The confliction in the effect of biological treatment on performance of
mono-gastric can be explained by differences in age and number of animais,
hygienic conditions, type and level of treatment. From the economic point of
view, the observed nearly similarity in economic efficiency for both treated
groups may suggest that EM at a level of 1.5% was effective in improving
growth performance of rabbits without adversely effects on caecal digestion
and healthy status of growing rabbits.
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