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ABSTRACT

Two experiments were conduced to evaluate thebte@ (RB) and sugar cane molasses (SM) as
energy feeds, with driyeucaena leucocephalaaves (LL), in diets for growing rabbits. A totafl 24
rabbits (77+ 5 d age), weighting 2157 + 46.1 g,endistributed in individual digestibility cages.féll
random experiment design with 6 treatments andoditsltreatment were used. Treatments wege: T
(0% SM and 50% RB);I{12.5% SM and 37.5% RB);3125% SM and 25% RB); 4{37.5% SM and
12.5% RB); E(50% SM and 0% RB) and, [L00% commercial balanced food). The first 5 treatts
also contained 49% dry LL and 1% mineral premixpé&imental period was 14 days (8 days of
adaptation of diets and 6 days of recording datag dry matter intake (DMI) was higher ip (L35
g/d, P<0.05) respect to,[82.4 g/d). Likewise, the apparent digestibilityavtide protein was higher
T: (85.9 %, P<0.001) with respect tq (66.9 %). From the first experiment,, TT; and T were
selected to evaluate weight daily gain (WDG), Df¥#ed conversion rate (FCR) and feeding cost
(USD/kg live weight) in 45 rabbits from 40 to 11Gyd of age (3 rabbits for cage and 5
cages/treatment). Significant differences (P<0Wéj)e detected in all variables studied, WDG ¢ (T
20.1 lower than {50.4); DMI g/d (T, 223 lower than Tt 294); FCR g/g4T1.5 higher than Tt 5.9). In
conclusion, the results obtained this work mayrifluénced by the low availability of crude protein
that could be caused for heat damage on feed [@iagds evaluated diets.

Key Words: dry mater intakel.eucaena leucocephaléive weight gain, rabbits feeding, rice bran ,
sugar cane molasses

INTRODUCTION

One of the major limitations in the developmentfeéd for rabbits is the source of energy used,
especially in Venezuela where there are few granplgses. In this work it has been proposed to
evaluate the nutritional quality of two raw matégiavailable in the local market in the preparatbn
feed for birds and pigs by seasonal availability &igh potassium content (molasses) or because of
the low levels of monthly production and easilydizéd oils (Ambreermt al.,2006). So, the aim was

to evaluate the effect of different proportionsaaine molasses and rice bran in extruded feeds as
sources of energy on the production of rabbit igrawth phase, with the use dfeucaena
leucocephaldeaf meal as a source of protein, which has bealuated on several occasions as part of
diets for growing rabbits in Venezuela (Niewtsl.,2008).

MATERIALS AND METHODS

Animals and experimental design

In the first experiment 6 treatments (Table 1) irmadomized design were used: (0% sugar cane
molasses (SM) and 50% rice bran (RB),(12.5% SM and 37.5% RB);T125% SM and 25% RB),
T, (37.5% SM and 12.5% RB),sT50% SM, 0% RB), all of them mixed with 49% béucaena

leucocephalaeaf meal without rachis and 1% vitamin-mineraémix, and Tt (100% commercial
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balanced feed, CBF). All the diets meet the nomii requirements for rabbits (De Blas and Mateos,
2010). Twenty-four rabbits (77+ 5 d of age), weight2157 + 46.1 g were randomly assigned to the
six diets (4 rabbits/treatment). Rabbits were hdusendividual digestibility steel cages (36 crmdej

36 cm long and 25 cm high), which had availableacép hoppers for 1.65 kg of feed and automatic
drinkers. The experiment lasted 14 days (8 daydiaifadaptation and 6 days of recording). Animals
were offered 150 g of feed/d every day at 08:00F&ecal apparent digestibility of dry matter
(ADDM), organic matter (ADOM), neutral detergenbré (ADNDF) and crude protein (ADCP .-
calculated by using the difference between the @dP the protein damaged by heat, HDCP, were
determined). HDCP: acid detergent nitrogen cornfféah Soeset al.,1991).

Harvesting and processing lodcucaendeaves was performed pruning the branches lessitmam of
diameter of each of the selected trees, drying threthe shade for 48 to 72 hours and defoliating
partially the dried material. Then, they were pthom trays and were dried in oven at 60°C for 24
hours, ground in a sieve of 2 mm, and stored istjldags for later use. The five treatments p®ces
was done by hand, using an electric mill for meahiB (2 HP) which allowed obtaining feed in
granular form by following these steps: i) it wasighed each feed based on the proportions of the
treatments ii) it was mixed the dry material, sattthe mixture remained homogeneous, it was added
molasses and premix vitamins and was estimatedido38% water to the mixture iii) the wetted
mixture was passed through the mill trying not W@road mixing to avoid heating the mixture and
equipment iv) the pellets were placed in traysiatrdduced into the oven at 60 °C for 48 hours.

In the second experiment the best treatments foquerament 1 were selected (¥ 12.5% SM and
37.5% RB -, - 25% SM and 25% RB- and-1L00% commercial balanced feed-) to evaluate weight
daily gain (WDG), dry matter intake (DMI) and ferdicosts in a completely randomized design, with
3 treatments and 5 replicates per treatment (3teablweeks old per experimental unit). A totall&f
experimental units and 45 rabbits of 682 + 20.8lgit were housed in cages for fattening galvanized
steel with the following dimensions: 50 cm wide, et long and 46 cm high with galvanized bins and
automatic waterers. The rabbits were weighed abdggnning of the trial and then once a week for 8
weeks. WDG was determined per animal per cageaflimegression), feed intake (by difference
between feed offered and feed refusals) power (@ggiortunity costs of commercial feed and raw
materials that were part of the ration used). Témgables were analysed statistically by ANOVA using
the Statistix software version 1.0 for Windows (BP9Vieans comparison were analysed by Tukey
test.

Chemical Analyses

Procedures of AOAC (1984) were used to determigeardtter (DM) and ash. Crude protein (CP) was
analysed by the method proposed by Billeal. (1999). Acid detergent fibre (ADF) and neutral
detergent fibre (NDF) by the method of Van Soetstl. (1991). Gross energy was measured by
adiabatic bomb calorimeter.

RESULTS AND DISCUSSION

Diarrhoea was observed in treatments when molasseent in feed increased, spheres of faeces were
smaller, less fibrous, and darker, without obseysoft faeces. Table 2 shows that treatments had no
effect on ADDM and ADOM (P >0.05). With respectitdake, Lebat al. (1997) reported that the
leaves of Leucaena can be used in rabbits’ didtk,arfeed intake around 111-113 g/d and ADDM of
60-63%. Values of feed intake were similar to thobtained in this study with;Tand T, while
ADDM values were lower than those reported by (st al., 2008). In diets with higher rice bran
and lower molasses content (T, and ;) ADCP and ADNDF were higher than in the other gimu
This could be related to the higher level of pdtamsrations with molasses that could increase the
speed of passage and thus decrease the absorpthutrients (Scott, 1953 and Briggs and Heller,
1943; cited by Findlay, 1983). Table 3 shows thatv@lues obtained are suitable for growing rabbits.
The OM of T, was lower compared to the other two treatmentistHmimost striking feature is that it
can be seen HDCP is very high in @nd . This protein is not available to be digested hg t
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digestive enzymes of the rabbit, so it has a loailakility of amino acids to be absorbed. This rhay
related to the way of developing an experimentdrmed diet, which consisted in dehydrate raw
materials at 60 °C for 48 hours and then rehyd@f@oduce granules in a mill to flesh, accordiog t
Nouel et al. (2006), who evaluated different methods for fegdof rabbits with the same raw
materials. ADF levels for ;Tand T; were greater than the optimum level to a balarfeed for
growing rabbits (Gidennet al.,2002). It also occurred for the NDF of the thrematments, but with
an advantage for the Tt where hemicellulose aceolufar 35% of the total fibre, which is a digesibl
energy source in the caecum (Van Soest, 1994).

Table 1: Ingredients and chemical composition of diets

. Diets
0,
Ingredients, % T, T, T, T, T T
Sugar Cane molasses 0 125 25 375 50 0
Rice Bran (CP was 13.7%) 50 375 25 125 0 0

Leucaena foliage meal (CP was 35.9%, was removeddifed rachis) 49.0 49.0 490 490 490 O

Salt 025 025 025 025 025 O
Vitamins and minerals 0.75 075 075 075 075 O
Commercial Balanced Feed 0 0 0 0 0 100
Chemical composition, % DM

Dry Matter (60°C) 93.3 929 946 923 91.8 938
Neutral Detergent Fibre 53.4 472 405 36.1 319 521
Acid Detergent Fibre 238 211 129 195 18.8 16.9
Ash 85 88 88 99 103 151
Gross Energy (Mcal/kg DM) 383 380 378 3.75 3.73 3.74
Digestible Energy (Mcal/kg DM) 239 238 236 235 233 234
Crude Protein (%) 244 227 210 193 176 137
Crude Protein Heat damaged (HDCP, %) 20.2 176 1183 1123 3.0

IPremix provided per kg: Thiamine, 1000 mg; RiboflgvBO0 mg; Pyridoxine, 200 mgCyanocobalamin, 700 ug;
Niacinamide, 4000 mg; Folic acid, 3,5 mg; Cholin@0@ mg; Fe, 10 mgz,lngredients of CBF (%): corn, corn bran , soy
cake, minerals and vitamins, vegetal oil, sorghtice, rice bran , alfalfa hay, cotton cakiEstimated according De Blas and
Mateos (2010).

Table 2: Feed intake (g/d) and fecal apparent digestibifity

Diets Ty T, Ts T, Ts Tt P-value
Feed intake (g) 100+3.83 118+6.54° 92.2+6.93  82.4+3.65 84.4+497 135.5+3.77 <0.001
ADMS 50.7+1.47  54.6+2.59 58.7+1.79 53.8+2.61 43405 57.6+1.84 0.35
ADCP 85.9+1.17 74.9+2.96™ 82.2+2.85° 60.4+4.68 62.6+10.}° 56.9+5.77  <0.001
ADNDF 67.6+1.37 61.1+2.33 58.7+1.98  48.7+2.76° 30.3+15.4 60.3+1.8%  <0.001
ADMO 52.2+1.42  557+2.48 58.8+1.78 52.8+2.62 40889 61.6+1.66 0.14

Apparent digestibility of dry matter (ADMS); Apparedigestibility of Crude Protein (ADCP.-determineyl bsing the
difference between the CP and the HDCP in the cdlonla); Apparent digestibility of neutral detergdibre (ADNDF);
Apparent digestibility of organic matter (ADMG)*- means with different superscripts are signiftbadifferent (P<0.05).

Table 3: Chemical Analysis of diets used in growing phasg (%
DM (60°C) OM CP NDF ADF Ash HDCP
Tt 93.8 855 171 512 158 825 3.45
T, 92.9 815 238 413 232 109 144
T3 94.6 85.3 251 449 207 930 161
Dry Matter (DM), Organic Matter (OM), Crude Protdi@P), Acid Detergent Fibre (ADF), Neutral Deterg€&ittre (NDF),
Crude Protein Heat Damaged (HDCP).

The feed intake (Table 4) of the experimental d{@tsand T) were similar but lower than,Teven
though the three levels achieved were normal valoesabbits from 35 to 45 days (Lebas al.,
1997). Weight gains were lower for treatments eatald (approximately 6.9 g/animal/d) compared
with T,. This result should be directly related to theilatéde protein of the experimental treatments,
since only 9.2% was not damaged by heat or bourithr®, resulting about 6.88 g of total CP rabbit
per day, an amount which represents a third ofr¢lggiirements for growing rabbits (Fraga, 1998),
which limits the synthesis of muscle tissue durgngwth. CP source used, Leucaena meal, has the
peculiarity of tannins that present significant e of polyphenols .-mimosine.- (Wheelet al.,
1999), substances that can produce links to sugatayall components and proteins, which decreases
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the ability of digestion by digestive tract enzym&ke low WDG of the control can be related to the
high fiber content of CBF. Feeds employees havepportunity cost of 560, 544 and 678 USD/kg
DM for T,, Ts and T, respectively, in its craft production or acqudsitin the market. However, the
feed cost per kg live weight produced was highalbcases evaluated, although proposed rations was
significantly higher than J which is associated with an inefficient feed cension achieved using
high fiber rations (low energy density) and low amb of protein available. Although, the most
limiting factor in conversion of feed into meat wag CP deficit for Tand T.

Table 4: Effect of treatments on biological and economidgra

T, Ts Tt P-value
Initial weight, g 674.8+30.4 690.9+42.4 682+37.7 998
Final weight, gt 1173+48°0 1160+48.5 1857+49.8 <0.001
Feed Intake, g/d/cage 223+%.3 226+8.0° 294+2 9 <0.001
Live weight gain, g/d/cage 21.3+041 20.1+0.58 50.4+0.76 <0.001
Feed Conversion Ratio, g intake/g gain ~~ 10.5#0.23  11.5+0.93 5.80+0.30 <0.001
Cost USD/kg live weight gain 3.66+0.08 3.90+0.3% 2.46+0.18 <0.001

ab,c_

means with different superscripts are signiftbadifferent (P<0.05).
CONCLUSIONS

In conclusion, from the five evaluated combinatimismolasses and rice , the greatest intake and
nutrient digestibility were obtained for, Bnd T (12.5 and 25% molasses and 37.5 and 25% of rice
bran, respectively). Diets assessed in growing @lf@sand T) did not improved the commercial
balanced feed effect on productive performanceshefeed opportunity cost.
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Table 1: Ingredients and chemical composition of diets

. Diets
0
Ingredients, % T, T, T, T, T. Tt

0 125 25 375 50 0
50 375 25 125 0 0
Leucaena foliage meal (CP was 35.9%, was [:iR0 49.0 49.0 49.0 490 O
removed after dried rachis
0.25 025 025 025 025 O
0.75 075 075 075 075 O
0 0 0 0 0 100
93.3 92.9 94.6 923 918 938
53.4 472 405 36.1 319 521
23.8 211 129 195 188 16.9
8.5 88 88 99 103 151
3.83 380 378 375 373 3.74
Digestible Energy (Mcal/kg DM)3 2.39 238 2.36 235 233 234

Crude Protein (% 24.4 22.7 21.0 19.3 17.6 13.7
Crude Protein Heat damaged (HDCP, % 20.2 17.6 11.3 11.3 12.3 3.0

Premix provided per kg: Thiamine, 1000 mg; Riboflavin, 300 mg; Pyridoxine, 200 mg; Cyanocobalamin, 700 ug; Niacinamide, 4000 mg; Folic acid,

3,5 mg; Choline, 3000 mg; Fe, 10 mg; ?Ingredients of CBF (%): corn, corn bran, soy cake, minerals and vitamins, vegetal oil, sorghum, rice, rice bran,
alfalfa hay, cotton cake. 2Estimated according De Blas and Mateos (2010).




Table 2: Feed intake (g/d) and fecal apparent digestibility (%)

Diets
FILIEVAG)I 100+3.63% 118654 92.2+6.93° 82.4+3.65° 84.4+4.97° 1355:3.77° <0.001

ADMS 50.7£1.47 54.6+2.59 58.7+1.79 53.842.61 43.0+£145 57.6+1.84 0.35

ADCP 85.9+1.172 74.9+2.90%c¢ 82.2+2.85% 60.4+4.68° 62.6+10.1°¢ 56.9+5.77¢ <0.001
ADNDF 67.6+1.372 61.1+2.332 58.7+1.992 48.7+2.76% 30.3+15.4°> 60.3+1.872 <0.001

ADMO 52.2+1.42  55.7+42.48 58.8+1.78 52.8+2.62 40.8+15.09 61.6+1.66 0.14

Apparent digestibility of dry matter (ADMS); Apparent digestibility of Crude Protein (ADCP.-determined by using
the difference between the CP and the HDCP in the calculation.-); Apparent digestibility of neutral detergent fibre

(ADNDF); Apparent digestibility of organic matter (ADMOQO). 2b¢ - means with different superscripts are
significantly different (P<0.05).




Table 3: Chemical Analysis of diets used in growing phase (%)

| DM(60°C) | _OM | CP__| NDF | ADF | Ash | HDCP_

93.8 85.5 17.1 51.2 158 825  3.45
92.9 81.5 23.8 41.3 232 109 144
94.6 85.3 25.1 44.9 207 930 161

Dry Matter (DM), Organic Matter (OM), Crude Protein (CP), Acid Detergent Fibre (ADF),
Neutral Detergent Fibre (NDF), Crude Protein Heat Damaged (HDCP).

-

N

Rice bran Leucaena leucocephala Experimental pellets




Table 4: Effect of treatments on biological and economic traits

T T 1Tt | P-value_
674.8+30.4 690.9+42.4  682+37.7 0.953
1173+48.0> 1160+48.5> 1857+49.32  <0.001

Feed Intake, g/d/cage 223+ 6.3P 226+8.0 0 294+2 92 <0.001
Live weight gain, g/d/cage 21.3+0.41> 20.1+0.53¢  50.4+0.762 <0.001

Pl SEVEEE SR 050030 11540925 5.8040.30°  <0.001
Intake/g gain

Olori e CEIB) NG IVERN | eeelg| 3.66+0.082  3.90+0.318  2.46+0.13° <0.001

- means with different superscripts are S|gn|f|cantly dn‘ferent (P<0.05).




CONCLUSIONS
From the five evaluated combinations of
molasses and rice brand, the greatest
Intake and nutrient digestibility were
obtained for T, and T; (12.5 and 25%
molasses and 37.5 and 25% of rice brand,
respectively). Diets assessed Iin growing
phase (T, and T;) did not improved the
commercial balanced feed effect on
productive performances nor the feed

opportunity cost.

Leucaena leucocephala




