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ABSTRACT

Chick—peas of Calia variety, with & protein concentration
of 23.8, were introduced in balanced growing rabbits diets at
104 and Z20% levels. They replaced part of the soybean meal of
the contreol diet.

A feeding trial was conducted on 78 WNZ rabbits about 45
days old of both sexeg, divided in three groups and Ffed ad
libitum in individual cages for 4% days.

A digestibility trial in vivo was effected on three
groups of 11 male WNZ rabbits, initially weighing about g
2,250,

Nitrogen balance was conducted on three groups of § male
WNZ rabbits with an average live weight of about g 1,650.

The partial substitution of saoybean meal in diets with
10% or 204 chick-peas allowed a significatively 1 ocwer
digestibility of protein in comparison with the control diet
(64.5% and 62,44 vs 69.1%y, but it did not determine any
variation on the global nitrogen utilization (Retained
N/Ingested NJ.

The productive performances of the growing rabbits were
not influenced by the different feeding treatments.

In conclusion the results indicate that inmclusions of 10%
and 204 chick—peas are possible when chick-peas is not the
only proteic source in diets for growing rabbits; in fact the
presence of a part of soybean in the chick~peas diets
determines productive performances analogous to the control
diet fed rabbits™.

INTRODUCTION

In a previous trial (Alicata et al. 1991}, diets with
20% chick-peas of two varieties, the Calia and & local
variety, with high protein levels (27.6% and 26.6%),
determined lower productive performances in growing rabbits
than the control diet containing sovbean meal as main protein
source.

This result was probably affected by the difference
between chick-peas and soybean meal protein gquality (Lebas
1988).

Theretore the conclusion was that a lower inclusion level
of highly proteic chick-peas in the diet, allowing only a
partial substitution of soybean meal, should bring about a
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better aminocacids balance.

The object of this experiment is to evaluate the effects
of the inclusion of two levels (104 and 204) of CALIA chick-
peas with a protein concentration of 23.8% in growing rabbits
diets. In this case the chick-peas replaced only part of the
soybean meal of the control diet.

MATERIAL AND METHODS

104 anmd 204 CALIA chick—-peas were included in two
balanced diets that were in comparison with a control diet.

A Ffeeding trial was conducted an 78 New—Zealand White
rabbits about 4% days old, divided into homogeneus groups
according to diet and sex:; they were placed in individual
cages and fed ad libitum.

The control of weight gain, by weighing the subjects, and
of food intake, was carried ocut weekly.

The trial lasted 49 days., after which all the animals,
which had not eaten for 24 hours, were slaughtered.

In order to determinate the digestibility coefficients
and nutritive value of the feed, at the fifth week of trial,
the +faeces of 11 New Zealand White male rabbits Ffor each
feeding treatment, were collected for 7 days; the rabbits
weighed about g 2,250, For analytical determinations the
individual faeces of the subjects of each group were unified
in a single sample, according to & procedwe recently
confirmed (Brandi and Battaglini 19%91).

Mitrogen balance was conducted on three groups of & New
Zealand White young male rabbits, placed in metaholic cages
and Fed ad libitum; the preparatory phase lasted 7 days,
whereas the faeces and urine collection was effected Ffor 10
days. During its collection a 4M solforic acid solution was
added to the urine, and then the sample was stored at -20°C.

The chemical compasitions of chick-peas, diets, urine and
faeces were determined by ASFA methodologies (1980).

The values of GE and DE of the diets were estimated using
the equations of Schiemann et al. (197%).

Statistical analyses of data were performed with analysis
of variance, by conversion of percentage variables in angular
values (arcosen J%4), employing the linear models:

a) yij = p + x{ + 84

for digestibility and nitrogen balance paraheters;
BY vijk = p + & + fy + (xf)j5 + &4

for fattening trial parameters:

individual variables

it

where: Yij © Yijk

i

M average effect
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=5 = diet effect {i= 13 104 QCalia diet; 2@
. 20% Calia diety; J: control diet)
£ = gex effect (i= 11 male; Z: female)

@i Bd &5, = error.

Multiple comparisons between aversges were performed
using the Tukey test, for .05 and 0.01 probability levels.

RESULTS AND DISCUSSION

The percentage composition of the diets is presented in
table 1. The chick-peas inclusion at both levels (10% and 20%)
in the diets involved & partial substitution of the soybean
meal of the control diet, and a different distribution of
feedstuffs, in order to cbtain balanced diets.

The faroulated diets contain practically the same
percentages of protein, crude fiber and gross energy (table
2).

The digestibility coefficients and the nutritive values
of the diets are shown in table 3. The protein of the control
diet had a digestibility coeftficient higher than the protein
of the experimental diets, with & significant difference
(F{0.01); in the chick-peas diets the protein digestion was
lowar in the 20% chick—-peas diet (FL0.05).

The digestibility of crude Fiber and wvarious fiber
fractions of the chick-peas diets resulted superior, though
the differences From the control diet were not statistically
significant, with the exception of cellulose.

The constant superiority of digestibility coefficients of
fiber +fractions in the 104 chick-peas diet is presumably due
to & more favowrable combination amormg the fiber +ractions
aof the fesdstuffs of the dist.

A higher ether extract utilization was noticed in  the
control group {(F < 0.05).

The estimated value of DE resulted analogous for the
three diets.

From the data of the nitrogen balance, summarized im
table 4, it is evident that the nitrogen utilization did not
differ statistically among the groups: the threese Fformulated
diets had presumably eqgquivalent biological values of protein.

» The results of the feeding trial are reported in tables S
and &. The feeding treatment did not significantly influence
the performances of the three groups of rabbits. '

The males presented superior daily weight gain  and
carcass weight in comparison with the females (P < 0,050,

In conclusion, the partial substitution of soybean meal
with chick—peas in exsperimental diets, though it recorded =&
lower protein digestibility, more evident with the 20%
inclusion level, did not affect, on the basis of nitrogen
balance, the gleobhal nitrogen utilization {(Retained N/ Ingested
NI .

Therefore, keeping in the distes an amount of soybean meal
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appears  to ensure, even at  the higher chick-peas level, the
portion of essential amino acids necessary for exploiting  the
proteins., '

In fzct the rabbits fed with the chich-peas diets showed
productive performances anaslogous to the control diet fed
subjects’ .,

CONCLUSION

The results confirm the hypotheses drawn from the
previous trial {(Alicata et al. 1991), that chick-peas cannot
constitute the only proteic scurce in diets destined to
growing rabbitsy it is necessary to ensure an amount of  hiagh
biclogical value protein, such as soybean protein, for 104 and
20% inclusion levels of chick-peas not to lower the productive
performances of growing rabbits.
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TRELE {: Percentage cosposition ot the diets.
BIETS

107 CHICK-PERS 207 CHICK-PEAS  CONTROL

feliz chick-peas 10,9 20,6

Haize 13.0 10.0 16.0
Barlsy 13.0 12.0 18.0
Soybean geal 8.0 5.0 11.9
Dehydrated lucerne meal 350 34,0 34.0
Rheat aiddlings 120 11,9 3.0
Wheat straw 6.0 S0 7.0
Vitagin preaix (1) 4.3 0.5 0.5
Dicalcius phosphate 0.2 6.2 0.2
Balt 0.3 0.3 0.3

{3} Comppsition {for kgd: vit.A U.1. 4,000,000;
vit, D3 U.1. 800,000; vit.E &g 3,300; vit.Bl mo 400;
vit.B2 ag 800y vit.Bs mg 400; vit.B1Z mg §;
pantathenic acid ag 2,000; vit.X &g 50; vit.PP &g B,000;
choline &g 150,000; cobalt ag 400; ircn sg 20, 000;
iodine &g 300; manganese mg 20,000; cupric &g 8,000;
zinc ag 20,000; suppart to g 1,004,

ThBLE 2: Chesical coaposition (I d.s.) of Calis chick-peas and diets.

DIETS
CALIA

CHICK-PEAS 101 CHIZK-PEA  Z0% CHICK-PEAS  CONTROL
Iry astter B88.2 71,0 26,9 9.8
Lrude protein 73.8 i7.% 18,1 17.7
Ether extract 5.6 3.5 3.7 3.6
Crude fiber 3.3 15.1 14.7 15.2
Ash 3.4 b.b b.b 4.5
N-free extract 83.7 5.9 56.9 7.0
NRF 2.1 27.4 26.4 28.1
Hegicellulase 3.4 7.4 7.0 8.0
a0F 5.3 19.8 17,1 20.1
BOL 0.1 3.7 3.8 3.9
Cellulose G.4 15,7 14,8 13.6
BE {kcallkg d.&,) (1) 4447 445 4454

{1} Estimations from aultiple regression eguation of Schiesann et al. {1972).
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TABLE 3¢ Digestibility coefficients (¥} and nutritive value of giets
{pean * 5D},

DIETS Residual
variance
{07 CHICK-PEA 207 CHICK-PEAS CONTROL {30 D.F.)

bry satter 4.1 2100 64.4 t 1.8 83.7 1 1.5 .81
Urganic aatter 44,2 1 1.0 t4.6 1 1.8 b4.0 1 1.5 0,60
Crude protein 64.3 1 1.0fa 2.4 1940 45.1 2 1.3Bc  0.78
Ether extract 88.4 10,94 689 f1.0A 745 t1.2F .42
Crude fiber 17.8 2.2 17.9 4.2 14,7 t 3.8 7.10
fish 63,0 +1.0A 819 P 20AF 0.7 t{,7R 0.90
N-free extract 76.1 1 0.b8Ba 771 #L2Ab 751 t1.iBa 0.45
NDF 14,3 2.3 13.7 1 4.4 12,9+ 3.7 .03
Hemicellulose 2.0 2.7 L0 5.1 2.0 1 4.2 22.80
ADF 19.3 ¢ 2.2 18.4 1 4.2 17.3 t 3.5 6.38
Lellulose 26,6 2,08 23,3 P39AE 20,7 234 4,78
DE keal/kg d.s. 2769 2752 2782
{1
BCR/DE g/¥cal 1.7 ' 40.4 4.0

{1} Estimztions fros sultiple regression equation of Schiemann et al. [1972),

8, Bs P € Q.01
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TKBLE 4: Nitrogen Bzlance (seans 1 S5D),

No. of rabbits

Baye on trials g
fiverage
live weight g

Daily weight gain g/d
Dry satter intake o/d

Feed conversion ratic

Ingested R g/kg l.w.
Fecal & .
Brinary N .

Digested N *

Retained N *

Dig.h /Ing.K &
Ret.N/img K &

Re.W/Dig.N 1

i, b P {QLON

1G4 CRICK-PEA

5

15}

{711.9 & 45.8

4.3 1 4.5

§7.8 £ 7.3

361 0.8

14,51 1.3

4,21 0.7

31205

10.3 £ 0.9

~d
.

r
4

1.2

.01 3.5
§3,2 £ 5.0

89.3 % 7.4
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DIETS Res?dual
variance
20% CHICK-PERS  COKTROL {12 B.F.)
5 5
10 ¢
1576.2 + B&,3 1674.4 1 1944 {57757
7.8 £ 4.3 28.5 t 5.9 24.9
54,7 t 5.1 5.8 ¢ 18.3 138.4
3.4 0.4 2.4+ 0.3 0.2

17621008 164 % 2.1 2 2.4

910,98 4.7 1.1 ab 0.9
1203 3.3 0.4 0.2
1.7 2 0.9 .72 L0 6.9
B.4 1 0.9 8.3 1.8 1.2
db.6 t 4.8 71,5 ¢ 3.4 5.5
8.7 £ 4.3 30.5 1 4.7 1.8
734134 0.7 5.0 11.2
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TABLE 5 Feed intake, weight gain and conversion ratio of fattening rabbits (means t §D),

DIETS SEX Residual
variance
10X CHICK-PEAS 204 CHICK-PEAS CONTROL MALES FEMALES (70 D.F.}
No. of rabbits 25 26 25 38 38
Initial live weight q 970.2 ¢ 172.9 972.1 * 165.3 984.2 & 1465.7 987.2 * 161.0 963.6 £ 171.9 29196, 1
Final live weight g 2582.5 % 313.2 2378.4 + 289.3  2515.7 * 397.5 2623.6 1 2B1.6  2494.5  342.3 100038.0
Daily weight gain g/d J2.9 4.9 J2.8 4.1 3.2 5.5 334142 a #.2+53 b 22.7
Ory matter daily intake g/d  117.7 ¢ 14,0 116.8 % 13.1 112.1 £ 18,9 117.8 ¢ 15.1 113.3 £ 17.0 264,3
Feed conversion ratio 3.6 0.5 3.6%0.4 3.610.3 3503 37104 0.2 -
a, h: P € 0.05.
TABLE 6: Slaughter data (means & SD),
DIETS SEX Residual
variance
10% CHICK-PEAS 207 CHICK-PEAS CONTROL MALES FEMALES (70 D.F.)
Carcass weight g 1465.2 * 184.8  1467.5 t 202.3  1455.9 & 244.0 1513.4 £ 179.1 a 1412,5 ¢+ 227.7 b 44105.3
Wara dressing out J 40.0 t 2,0 60.8 t 2,2 40.8 + 2.5 60,9 ¥ 2.2 40,2 ¢ 2.2 1.6
Net dressing out A 65.4 + 1.6 b6.1 ¢ 1.3 65.8 + 1.9 £5.9 + 1.6 65.6 + 1.7 0.9
percentages on carcass:
Liver X 4.4 10,6 46 1.0 4,71 0.8 4,6 £ 0.9 4,6 £ 0.7 1.1
Internal organs (1) [/ 24 10.2 2.3%0.3 2,4 0,3 24103 2.3%0,3 0.3
Fat (2) [ 2,709 2,6 %0.8 23 +0.7 2.4 0.7 2.7%+0.9 2.1
(1} Kidney, heart, lungs, (ZirPerirenaI fat and retroscapuiar fat.
a, b: P < 0,05,
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