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SUMMARY

he aim of this study was to investigate the effect of using different levels of sugarcane bagasse (SCB)

and sugar beet pulp (SBP) with or without enzyme in diets of growing APRI line rabbits on the

productive performance. One hundred and forty-four APRI rabbits were divided randomly into nine

experimental groups of 16 rabbits each (8 males + 8 females) of 5 weeks of age with an average live

body weight of (723 + 2 gm.), were used in this study. The following 9 diets were obtained: control (0%

Sugarcane Bagasse and Sugar Beet Pulp), SCB50 diet (Sugarcane Bagasse replace to 50% Berseem hay),
SCB100 diet (Sugarcane Bagasse replace to 100% Berseem hay), SCB50E diet (Sugarcane Bagasse replace to 50%
Berseem hay with Kemzyme), SCB100E diet (Sugarcane Bagasse replace to 100% Berseem hay with Kemzyme),
SBP50 diet (Sugar Beet Pulp replace to 50% Berseem hay), SBP100 diet (Sugar Beet Pulp replace to 100% Berseem
hay), SBP50E diet (Sugar Beet Pulp replace to 50% Berseem hay with Kemzyme) and SBP100E diet (Sugar Beet
Pulp replace to 100% Berseem hay with Kemzyme). All diets were nearly isonitrogenous, iso-caloric and contained
similar levels of crude fiber and micro elements. Results indicated that there were no significant differences in body
weight between rabbits fed SBP diet and rabbits fed control diet, while those fed SCB diet had the lowest body
weight. Using Kemzyme increased the body weight insignificantly, except in weeks 10, 11 and 12, which Kemzyme
significantly (P<0.05) increased body weight. During the whole experimental period (5-13 weeks of age), rabbits fed
SCB diets recorded significantly the lower daily weight gain, as compared with those fed SBP and control diet
(23.56 vs. 25.43 and 25.41 g, P<0.001, respectively). Supplementing Kemzyme in diets had no significant
differences on daily weight gain in all experimental periods. Feed intake in the whole period (5-13 weeks of age)
significantly decreased by 3.5 and 5.1% for rabbits fed SBP and SCB diets, respectively, as compared with those fed
control diet. Moreover, feed intake was decreased by 1.95% with adding Kemzyme during the whole experimental
period. Feed conversion ratio was significantly improved with rabbits fed SBP diets, as compared with those fed
control diet. Moreover, rabbits fed diets supplemented with Kemzyme improved the feed conversion ratio by 3.36%,
as compared with those fed diets without Kemzyme. No significant differences could be observed in mortality
percentage due to fiber source (AL, SCB and SBP) or enzyme supplementation in diets.
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INTRODUCTION

Rabbit feeding is almost associated with diets with high fiber content due to its digestive physiology, there
are about 26 million tons of agricultural plant by-products of fibrous nature produced annually in Egypt
(Agriculture Economic and Statistics Institute, 2000). Egypt produce 1.86 million tons of sugar cane bagasse
annually. This amount contains 168000 tons of starch value, which could be improved to 369000 tons/year by
chemical or mechanical treatments. Also, it could be possible to produce 89000 tons of crude protein annually
from sugar cane bagasse by some simple treatments. (Egyptian Ministry of agriculture 2004) SCB in Egypt is
often discarded by dumping on roads, canals, or by burning resulting in significant contamination of the
environment. Sugar beet pulp (SBP) is the solid vegetable matter that remains after sugar extraction from sliced
sugar beets, which has been estimated to comprise 6 % dry matter (DM) of the weight of beet root (Talha et al.,
2002). Supplementing growing rabbits with exogenous digestive enzymes (Kemzyme) improved digestive
enzyme activities and intestinal mucosa morphology coupled with higher growth rate (Attia et al., 2012).

Therefore, the present work tried to determine the effect of using different levels of sugarcane bagasse and
sugar beet pulp with or without Kemzyme in diets of growing APRI rabbits on the productive performance.
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MATERIALS AND METHODS

The present study was carried out at Sakha Animal Production Research Station, Animal Production
Research Institute (APRI) during the period from September to December 2015. One hundred and forty-four
APRI rabbits (Egyptian line selected for litter weight at weaning according to Abou Khadiga et al., 2010) were
divided randomly into nine experimental groups of 16 rabbits (8 males + 8 females) of 5 weeks of age with an
average live body weight of (723 £ 2 gm), were used in this study. Rabbits were equal with respect to body
weight and sex. nine experimental diets were formulated to cover all essential nutrient requirements for growing
rabbits according to Villamide et al. (2010). The diets as shown in Table 1 were designed to contain 0, 50, 100 %
SCB or SBP with or without enzyme.

Table (1): Ingredient and chemical composition of experimental diets.

Experimental Diet

Ingredient Control SCB SCB SCB SCB SBP SBP  SBP SBP
50 100 50E 100E 50 100 50E 100E
Berseem hay 32.00 16.00 0 16.00 0 16 0 16 0
barley 31.00 31.00 31.40  31.00 31.40 15.4 0 15.4 0
soybean meal 44% 20.90 23.90 27.00 23.90 27.00 22.1 232 221 23.2
wheat bran 9.30 12.96 16.02 1296  16.02 15.8 222 158 22.2
Sugarcane bagasse 0 9.54 19.08 9.54 19.08 0 0 0 0
Sugar beet pulp 0 0 0 0 0 23.9 47.8 23.9 47.8
Molasses 3.00 3.00 3.00 3.00 3.00 3 3 3 3
Limestone 0.60 1.00 1.40 1.00 1.40 0.7 0.7 0.7 0.7
Di-Calcium 2.20 1.60 1.10 1.60 1.10 2.1 2.1 2.1 2.1
methionine 0.20 0.20 0.20 0.20 0.20 0.2 0.2 0.2 0.2
salt 0.30 0.30 0.30 0.30 0.30 0.3 0.3 0.3 0.3
Premix ) 0.30 0.30 0.30 0.30 0.30 0.3 0.3 0.3 0.3
Anti-Fungi @ 0.10 0.10 0.10 0.10 0.10 0.1 0.1 0.1 0.1
Anti-oxidant © 0.10 0.10 0.10 0.10 0.10 0.1 0.1 0.1 0.1
Total 100 100 100 100 100 100 100 100 100
Chemical Analysis (% as DM):
DM (%) 85.50 85.86 86.13  85.86  86.13 85.69  85.87 8569 85.87
Ash (%) 5.74 5.25 4.75 5.25 4.75 5.66 557 566 5.57
CP (%) 17.90 17.90 17.90 17.90  17.90 1792 1791 1792 1791
EE (%) 1.39 1.59 1.77 1.59 1.77 1.52 165 152 1.65
CF (%) 13.42 13.42 13.38 1342  13.38 1342 1341 1342 1341
NDF (%) 27.76 30.12 3232 3012 3232 29.10 3041 2910 3041
ADF (%) 16.76 16.76 16.72  16.76  16.72 15.88 1498 1588  14.98
ADL (%) 3.43 3.26 3.09 3.26 3.09 2.77 211 277 2.11

Hemicellulose (%)  10.99 13.36 1560  13.36 1560  13.22 1544 1322 1544
Methionine (%) “ 0.459 0.456 0.452  0.456 0452 0442 0425 0442 0.425

Calcium (%) 1.26 1.25 1.25 125  1.25 1.27 127 127 127
Phosphorus (%) @ 0.833 0.815 0.811 0.815 0.811 0.822 0.830 0.822 0.830
DE (kcal) 2448 2447 2446 2447 2447 2449 2449 2449 2449
(1) PESTMIX produced by Pestar Company, China. (2) Mycostat, Agil, England.
(3) FEEDOX® dry, IMP EXTRACO (Belgium). (4) Calculated according to Villamide et al. (2010)

KEMZYME® is a multi-enzyme blend of Kemin Agrifoods Europe, containing 3000 w/g betaglucanase,5000 /g cellulase,
450u1/g alfa-amylase and 450u/g protease and lipase was used.

All diets were nearly iso-nitrogenous, iso-caloric on the basis of metabolizable energy and contained similar
levels of crude fiber and micro elements. Rabbits were housed in individual galvanized wire pyramidal batteries
(30 x 25 x 35 cm) with feeder and automatic nipple drinkers. The batteries were arranged in rows in a windowed
house naturally ventilated. All rabbits were kept under the same management conditions. Feed and water were
supplied ad libitum. Individual body weight and feed intake were recorded weekly from 5 weeks until 13 weeks
of age. Daily weight gain and feed conversion rate were calculated. Relative growth rate and performance index
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were calculated according to North, (1981). Mortality and the clinical health status of all rabbits were monitored
daily.

Data was statistically analyzed using the general linear GLM procedure (SAS, 2000). The application of the
least significant ranges among the different treatment means was done according to Duncan (1955).

RESULTS AND DISCUSSION

The effect of experimental diets on growth performance from 5 to 13 weeks of age is presented in Table (2).
It is clearly shown that no significant differences in body weight could be detected in the initial body weight (5
week of age). Rabbits fed diets containing SBP50 and SBP50E had the highest (P<0.001) body weight (2200.6
g); while those fed diet SCB100 had the lowest (P<0.001) body weight (1955.3g) in the whole growing period.
However, no significant differences between rabbits fed diets containing SBP50 or SBP50E could be observed.
Also, the rabbits fed diets containing kemzyme treated SCB either 50 or 100 had a significant increase in body
weight than those fed diets containing untreated SCB. Rabbits fed diets containing SBP50 and SBP50E recorded
the highest values of daily weight gain followed by those received control diet (26.4, 26.4 and 25.4g, P<0.0001,
respectively), while the lowest value was observed for rabbits fed SCB100 diet (22.0 g, P<0.0001). Also, Abd
EL-Latif et al. (2012) concluded that rabbits fed diets containing 25 and 100% SBP replacement of berseem hay
recorded significant (P<0.05) heavier body weight than those fed control diet, at marketing age (16 weeks). They
also found that rabbits fed 25%SBP recorded the best (P<0.05) body gain followed by those fed 100%SBP
compared with other dietary treatments, during the entire period (6-16 weeks of age). Rabbits fed control diet
recorded the highest daily feed intake, while those fed SCB100E recorded the lowest value (81.9 vs. 76.1 g;
P<0.0001). These results were in harmony with those obtained by El-Adawy et al. (2000) who concluded that
replacement of 50 or 100% lucerne hay with SBP in rabbits' diet significantly decreased (P<0.01) daily feed
consumption and growth performance index but increased the feed conversion ratio (P<0.01) than the control.
Rabbits fed SBP50E diet recorded the best feed conversion ratio, while those fed SCB100 diet had the worst
value (P<0.0001). Also, ElI-Marakby (2003) and Allam et al. (2006) concluded that there was an improvement in
FC ratio for the rabbits fed diets contained biologically treated poor quality roughages which may be due to the
high live body weight gain with low feed intake. The mortality among all experimental diets was in normal
range.

Table (2): Effect of experimental diets on growth performance of growing APRI-line rabbits from 5 to 13
weeks of age:

Sugarcane bagasse Sugar beet pulp
Parameter Control SCB SCB SCB SCB SBP SPB SBP SBP MSE Sig.
50 100 50E 100E 50 100 50E 100E
Initial Body Weight (g)  721.6 721.9 724.7 7238 724.1 724.1 725.0 72338 723.1 916 NS

Final Body Weight (g)  2144.7*® 2058.1°  1955.3°  2120.3" 2038.4°  2200.3 21184  2200.6°  2073.1™ 2256  *w*

(Dg";"y Weight Gain 254 239 220° 249" 235 26.4° 24.9 26.4° 24.1% 042w
Feed Intake (g/d) 81.9% 79.3¢ 76.9% 78.5“ 76.1" 80.6" 78.4° 79.6° 77.4° 034  x**
E‘;‘i‘ijocom’ers'o” 3258  3342°  3523°  3155% 3253  3067% 3.159% 3.035° 3.216% 005  ***
Sg'tit"’e Growth 99.1% 96.1° 91.8° 98.2% 95,2 100.9° 98.0° 100.9% 96.6° 120
(E/‘;)rformance Index 67.1™ 62.1° 56.1¢ 67.5™ 62.9° 72.0% 67.4 73.2% 64.7° 178
Mortality (%) ® 6.25 6.25 6.25 6.25 0 6.25 0 6.25 6.25 - -

MSE = means of Standard error
@b e/ Means in the same row with different superscripts are significantly different (P<0.05).  ® Chi-square test
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CONCLUSIONS

From Our results can be concluded that it is possible to include up to 47.8 % of sugar beet pulp with or
without kemzyme in growing rabbit’s diets with significant increase in growth performance, while it is possible
to include up to 9.54% of sugarcane bagasse with kemzyme in growing rabbit’s diets without significant
differences in growth performance.
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