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EFFECT OF RESTRICTED FEED INTAKE ON
GROWTH AND SLAUGHTER TEST FOR RABBITS

By

A K. Arou-Raval, M.A. RaaraT!, ALA., ABOUL-SEOUD?,
F.E. AppEL-SaLam® axp M.H. Rapwan?

Three treatments of two groups each, were investigated to compare
the effect of restricted feed intakes upon growth and carcass quality
of rabbits, The study included 87 rabhita, & wesks old of cross-bred
(Gisnt Flander %X Baladi) divided into 6 groups in two experiments.
Three respresentative Tabbits from each treatment in Exp. IT were
slaughtered for caracass quality at 6, 12 and 16 wecks old.

The results showed that the medium level of full-feed {ca.909;
full-feed) slightly affected the live wieght pain and the efficiency of
staroh value utilization. But the low levcl of full-faed (ca. 7T — 8024
full-feed), showed remarkable differences than full-feed. The low
percentage of mortality appeared to favonr full-feeding te avoid high
mortality rates with other treatments. Further confirmation under
various ehvirommental conditions scems to be needed.

The caroass composition for full-fead level was superior to those for
reatricted -feed levela at 12 und 16 weeks old. As the rabbit grows up,
the percentagoe dressed wieght and boneless meat appeared to increase.
On dry matter basis, the ash content of the bonecless meat was prac-
tically nearly the same in all treatments. Differences were markedly
show for protein and fat contonts. Bamples containing higher fat
had lower protein contents.

Feeding cost represents approximately 70 per cent of rabbits produc-
tion. Therefore, any atterapt to reduce the feeding cost might increase
the net profit of the rabbit keeper. Decreasing feeding cost could be
achieved, either, by using cheap feeds or reduecing the amount of food
intake to an economical level without affecting the producing.

Titms, 1955, indicated that it was difficult to take advantage of the
faet that poultry food was utilized more efficiently at levels of intake bet-
ween 30 and 70 per cent of full-feed but mortality rate tended to be higher
with reetriction. Therefore, in the practical production of chickens for
meat, it would not be safe to feed at a level of 50 to 70% of fullfeed even
though a greater gain per unit weight of feed was obtained.

(*y Animal Production Dept., Animal Nutrition Section, Faculty of Agriculture, Cairo
University, .A.R.

(*) Poultry Nutr. 8ec,, Anim. Prod. Dept., Minis., of Agric, Dokky, Caire, U.A.R.
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Present literature showed little information about rabbits in this
field. Therefore, it was desirable to carry out the present work to study
the effect of feeding level including restriction on growth and carcass
yuality.

Materials and Methods

The experimental work was similar to that deseribed by Radwan, 1968
and Aboul-Seoud et al., under publication, 1968, other than the following
respect @ The present work was undertaken at Barrage Poultry Farm {Geze-
enet El-Sheer), Animal Production Departinent, Ministry of Agriculture,
U.A.R., from Murch to May, 1963, for Expt. I and {rom January to April,
1964, for Expt. II. Three treatments with rabbits were conducted to study
the effect of restricted-fecd intakes upon growth and carcass quality of
rabbits. The study included 87 rabbits, 6 weeks old of cross_bred (Giant
Flander x Baladi Red}, a graded-»p breed which is almost Giant Flander.

The experimmental rabbits were divided into 6 groups as shown in
Table 1. Rabbits were fed on green clover and concentrates, Ration No. 1
for Expt. I and Ration No. 2 for Expt. IL

Each food in the diet provided 50 per cent of the daily starch value
(S.¥.). The feeding treatments were as follows :

Treatment 1.—Full-feed, providing 50% of the S. V. from green clover
and 50% of it from the cnocentrates, assuming at first an average of
109, starch value for green clover.

Treatment 2-—About 85% of full-feed level.
Treatment 3.—About 70% of full-feed level

The feeding levels were adjusted during the experiments after deter-
mining the moisture content in the clover and calculating the starch value
(8. V. 9f — 0.5 dry matter 9, , 1, after Sultan et. al., 1966. The prac-
tical levels were 100, 89 and TT%} for treat. 1, 2 and 3 respecetively in Expt.
1, and 100, 90 and 869/ for treat. 1, 2 and 3 respectively in Expt IL

Slaughter test was carried out in Expt. II on three representative
rabbits from each of Group 5, 10 and 11 at 12 and 16 weeks old. Three
rabbits were slaughtered at 6 weeks old for initial body carcass. The
boneless meat of the main body (front parts, chest, loin and hind parts)
was analysed by using conventional methods of analysis (A.0.A.C., 1953).

Results and Discussion

L—Growth studies :
Average initial end final live weights :

Fable 1, shows the average initial and final live weights and their
standard error, S.E. Owing to the differences in the initial live weight of

AR J. Anim. Prod., 10, No. 2 (1970).
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the different groups, the percentage of their final live weight to the initial
one was calculated and found to be 152, 157 and 134 for Groups 3, 8 and 9
respectively {Expt. I); the values were 176, 171 and 142 for Grnups 5,
10 and 11 respectively (Expt. II). Those values for the mean live weight
of the initial one inereased nearly the same for the fullfeed and 85%
fullfeed treatments in each experiment; but they were markedly low
with more restrietion of food. The values for the total relative growth
rate per cent (Table 1) had the same trend as the values for the percentage
ingrease of the final live weighit to the initial one (the latter guals 100
the former).

TABLE 1.—A.ERAGE LI'E WEIGLT, LI¥E WRIC'T GAIN AND RELATT. E GROWTH
RATE PER CENT OF GROWING RABE{TS AGED FROM 610 13 WEE<S
OLD BRING FED ON DIFFERENT LE.EL3 OF §TARCH VALUE INTAKE,

l I Initial weight Final weight | ‘ - l
(6 weeks old) {13 weeks old) | pg 1 Total
BExpt. | Crenp | No. of -| Total w5 |mortali-
No. Xo. | rabbits Range of |Av. W* Range of] Av. Wt-‘ gain ty rate
Wi *B.E. We. *S5.E. !

!
| lg g e | & % %
Treatment 1.—TFull-feed :

| 1
I 3 10 [(515-661): 582 |(755.1104) | 884
+14.5 +19.3

D302 b2 =0

+10.7 +32.8

|
|
|
I 5 | 21 [(478-577)| 527 |(r20.n3 ! 930 | 408 | 76 ! 14

Treatment 2.—85% full-feed
1 8 9 |(445-621) 517 ‘(681--964} 814 | <9
420.9, +46.2

=]

57 | 44

857 1367 | T1 | BT
+21.8

I | 10 | 21 '(431-569)| 500
| + 9.2
i

Treatment 3,—70%, full-feed

. |
596 ;(707-973)! 797 (201 | 34 | 5)
+33.6, +60.8

I 9 8 |(511-710)

. | i =
Im 18 (433-636): 575 '("08—967)‘ 818 243 42 5)
’ iilS.Q‘ 1443 .1,

| | |

* Av. Wt = Average of Weigth,
* R.G.R.

i

Relative growth rats.
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Live weight gain :

The values of the total live weight gain during the experimental period,
Tahle 1, were 302, 297 and 201 g for Groups, 3, 8 and 9 respectively
(Expt. I), and 403, 357 and 243 g. for Group 5, 10 and 11 respectively (Expt.
II). The gain for mediumn and low level of intake was 98 and 669 of
that of full-feed level in Expt. I. Practically, nearly the same gain was
obtained by medium level, but the low level retarded growth. Similarly,
the percentage values for gain for fullfeed level in Expt. II were 89 for
medium level and 60 for the low level one, showing that the reduction in
the level of S.V. intake to ea. 109 than the full-feed (Group 5), decreased
the gain with nearly the same percentage. When the reduction in S.V.
intake continued to ca. 149 (Group 11}, the gain was decreased to ca.

40%.

Food consumption :

Table 2, shows the food consumption per rabbit during the whole
experimental period from 6 to 13 weeks old. The same table shows the
experimental total starch value (S.V.) consumption per rabbit during the
whole experimental period. It was 1200, 1066 and 929 g. Group 3, 8
and 9 respectively (Expt. I), the respective S.V. consumption among the
groups from full-feed being 100, 89 and 77. The values for Expt, II were
100, 90 and 86 for Group 5, 10 and 11 respectively.

The nutritive rations from the practical food consumption data were
1.5.06, 1.4.82 and 1.4.85 for Group 3, 8 and 9 respectively (Expt. 1). Similarly
in Expt. Il the values for nutritive rations were 1:4.60, 1:4.24 and 1:4.61
for Group 5, 10 and 11 respectively. The rations in Expt. I and IT were
within the range that is recommended by Templeton, 1939, which lies
between 1:5.00 and 1:3.75.

Efficiency of starch value utilization :

The total efficiency of S.V. utilization (taken as the ratio between
the live weight gain and the amount of 8.V. intake) were 1.3.97, 1.3.59 and
1:4.62 for Group 3, 8 and 9 respectively (Expt. I), It could be shown
that the reduction of 119% in fullfeed for the S.V. intake, maintained
nearly the same gain as full-feed level, producing higher efficiencv of S.V,
utilization. But the reduction of 23% of the full-feed reduced the gain
by 319 of the fullfeed level, and the efficiency of S.V. utilization raarkedly
decreased. These data, indicated that the full-feed level would increase
feeding cost without marked increase in gain of growing rabbits.

In Expt. IT the efficiency of S.V. intake were 1:3.23, 1:3.20 and 1:4.61
for Group 5, 10 and 11 respectively, It was shown that the reduction in
fullfed level of S.V. intake by 14% (Group 11), decreased the efficiency
of 8.V. utilization as the gain was 40% less than full-feed. But the redue-
tion in full-feed by 109% reduced the gain by 169/ from full-feed but
keeping the same efficiency of feed utilization.

U.A.R. J. Anim. Pred., 10, No. 2 (1970,
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Protein donversion :

The crude protein conversion was calculated as the live weight gain
obtained per unit crude protein (C.P.) consumed. Table 2, shows the
total values for C.P. conversion among the different groups ; showing the
highest value for both Groups 5 and 10 (1.19). The two groups of low
feed level had the same and the lowest values for C.P. conversion (0.88),
owing to the retardation of growth.

Mortality rate :

The total mortality rate percentage {Table 1) for full-feed treatment
‘was less than half those for both restricted-feed treatments.

TABLE 2.—ToTAL FOOD, STARCH VALUE, CRUDE PROTEIN AND DIGESTIBLE
CRUDE PROTEIN INTAKE TFER EXPERIMENTAL RABBIT DURING
THE WHOLE EXPERIMENTAL PERIOD FEOM 6 T0 13 WEERS OLD.

Lotal food consumption per rabhit Total
Expt. |[Group v ’Iéo:? 1 crude
No. | No, Concen- flization| Protein
Clover ::_2’:; 8.v.* | CP.t | D.C.P, § |utilization| == cion
] kg. g 2. g. g. L

Treatment 1.—full-feed

I 3 | 7.243 833 | 1200 | 295.9 | 223.6 | 3.97 1.02

11 5 | 8.496 878 | 1301 | 339.4 1263.6 3.23 1.19

Treatment 2.—85%, Full-feed

1 8 | 6.952 638 | 1066 | 261.6 | 198.0 | 3.59 1.13
I 10 | 7.705 Y63 | 1173 | 300.0 | 233.3 | 3.29 1.19

Treatment 3.—70%, Full-feed

[
1 9 | 6.040 508 & 920 | 2283 | 172.2 | 4.62 0.88

I 1 7.028 W3 | 119 | 274.7 | 213.3 I4.61 0.88

* 8 .V. = Btarch value.
* CP. = Crude protein.
§ D.C.P. = Digestible crude protein.

T.AR. J. Anim. Prod.,, 10, No. 2 (1970).
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IL—FEffect of full_-feed — versus restricted intakes on carcass quality and
analysis of boneless meat at certain ages for growing rebbits :

Some of the definitions used for slaughter techmique are described
by aboul-Seoud et. al. (unpublished data, 1968}.

(Table 3a), shows the average carcass quality for growing rabbits at
different ages. The body parts were expressed as percentage of live weight
and as times initlal weight.

At 6 weeks old {initial age), the boneless meat represented ca. one
third of the live weight. The edible organs (liver, kidneys and lcart)
represeated a small part not exceeding 39). The offals percentage
(47% ) were nearly hall of the live weight. ‘

At 12 weeks old, the results of the carcass guality, (Table 3a} indicated
that the full-feed (Group 5) was superior to restricted-feed levels, either
909/, fullfeed (Group 10) or 869, full-feed (Group 11). The 909/ fuli-
feed was relatively better than 869/ full-feed. Under the experimental
conditions, it appeared that the feeding treatment slightly affected the
percentage of body parts to average live weight at 12 weeks old, while the:
average live weight was greatly affected.

At 12 weeks old, the results of the earcass quality, {Table 3a) indicated
12 weeks (the growth data for the period from 13th to 16th wecks old
were mentioned by Radwan, 1968. The full-feed produced the highest live
weight (1157 g.). The restricted-feed produced less live weight, but the
difference hetween 86 and 809% full-feed at 16 weeks (for Group 10 and 11
respectively), was apparently reversed. It might be due to the choice of
the three rabbits slaughtered in Group 10 which were lower in live weight
than the average of the group.

Although 809, full-feed produced higher live weight than 869/
full-feed, both treatments produced practicallv the same dressed weight
and boneless meat. The differences among the treatments at 16 weeks
appeared 1o be relatively not of great magnitude when compared with the
similar differences at 12 weeks old.

The percentage of dressed weight at 16 weeks old as well as that of
boneless meat were fairly higher than that at 12 weeks old. Therefore,
as the rabbiis grew up. the percentage dressed weight and honeless meat
appeared to increase. This would enable us to get more chance to choose
the snitable and more economical marketing age.

The comparison among the treatments ecould be also clarified when
results of body parts were taken as percentage of their initial parts, (Table
3a}. The relative values based on live weight were not quite the same
as those based on dressed weight and boneless meat.

For further information and breeder’s interest (Table 3 b), (for minor
parts} show the average weights for liver, kidneys, heart, head, neck and
total skin, limbs wnd tail for the thiee groups at different ages.  Little
variations were obtained among the percentage of minor parts from the
live weight for different ireatments at different ages.

CAR J. Anim. Prod., 10, ¥o. 2 (1970).
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TABLE 3 {a).—MAJOR BODY PARTS IN SLAUGHTERED RABBITS FOR
DIFFERENT TREATMENT AT DIFFERENT AGTS (AVERAGE
3 RABGDITS FOR EACH TREATMENT).

(e s
Ao noh. Liver,
B Live ?:Iih Tiresscd bonelesslkipm\..yﬁ, )
Age and group No. weight | T ht| meat and Offala

wuight | wolg

6 weeks (inidtial age):
Parts in grains . ., . . {A) 612.0 589.0 233.3 (193.3 | 28.1 (287.8
Parts as 9, L.W. . . {B) .100.00| 96.19; 38.92; 31.57| 4.60 | 47.00

12 weeks old :
Group 5.- -100Y%full-fued on 509,
clover + 509, concentrates :
(A} |1017.0986.0 |416.7 (3556.8 | 45.5 |469.2
{B) (100.00 94.93| 40.92; 32.97| 4.47| 46.17
% of initial weight . . . (C} (166 167 |175 (174 |162 |163

Group 10.—909; full-feed of ;
Group 5 : i
(A) [820.0 ;781.0 |306.3 1229.7 | 44.4 |373.3
(B) [100.00| 95.17| 37.26| 27.90 5.41| 45.50

(C) |13¢ 133 |12% (119 (168|130

Group 11.—869; full-feed of

Group 5 : f |
(A) |683.0 |644.0 261.0 (215.8 | 25.5 |323.2
(B) |100.00| 93.94: 37.96| 31.37- 3.76| 47.45
(Cy (112 109 10 112 91 |12
16 weeks old :

Group 5.—100% full-feed on 509,
clover 4 509, concentrates:
(A) |1157.0 1121.0526.5 448.3 | 44.2 (488.8
(BY .100.00° 96.90| 45.32.38.68 | 3.83| 42.34

(C) 18 190 221 232 157|170
Group 10.—86%, full-foed of j
Group 5 : :

(A) |928.0 |896.0 1393.7 ;321.2 45.2 |405.2
(B) |100.00{196.49| 42,34 34.51| 4.87| 43.34
(y 152 52 (166 166 |16l 141

Group 11.—80%, full-feed of
Group 5 :

(A) :291.0 |156.0 394.0 334.2 | 43.0 :468.3
(B) |100.00|996.39| 39.65| 33.60° 4.36{ 47.27
) |62 62 166|173 163 163

| l

UAR. J. Anim. Prod., 10, No. 2 {1970).
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TABLE 3 (b).—MINOR BODY PARTS IN SLAUGHTERED RABBITS FOR DIFFERENT
TREATMENTS AT DIFFERENT AGES (AVERAGE 3 RABBITS FCR
EACH TREATMENT), IN EXPT. II EXTENDED T0 16 WEERS.

Skin,
Age and group No. Liver | Kidneya | Heart | Head | Neck ; limbs
and tail
Initial age (6 weeks):
Parts in grams . . {(A) | 19.3 6.3 | 2.5|45.7 | 12.7 [101.0
Parts, % from LW. (B) | 3.16| 1.04| 0.41] 7.46/ 2.07| 16.50-
|

12 weeks old
Group 5. . . . . (A) 33.0 8.6 4.0 | 62.2 | 20.5 |148.0
(B) 3.24 0.83| 0.39| 6.48| 2.03; 14.57
Group 10, . . . . (A) ! 33.7 7.6 3.2 |57.2]|15.56 [126.7
(B) | 4.11] 0.92 0.39] 6.98) 1.67, 15.41
Group 11, . . . . (A) | 16.0 6.7 | 2.856.7| 15.0 |104.7
(B) 2.34 1.00. 06.42) 8.37 1.69 15.36

16 weeks old :
Group 5, (A) | 30.7 9.7 | 3.8176.0|21.7 [202.0
(B) 2.65 0.84) 0.33) 6.6l 1.85 17.42
Group 10, . . (4) [82.0] 10.2| 3.0/ 66.0,17.0 |138.3
{B) 3.46 1.09) 0.32 7.11 1.83 14.92
Goup 11, . . . . () !30.0| 97| 353|733 1 12.7 1148.0
(B) ‘ 3.02)  0.99 0.35 7.44i 1.98| 14.97

1

Proximate unalysis of boneless meat for different treatments :

(Fable 4) shows the proximate analysis of boneless meat for the dif-
content of boneless.
meat for full-feed treatment (Group 5) was lower than those for the restric-
ted-feed treatments (Groups 10 and 11). On dry matter basis, the boneless.
meat at 6 weeks old (initial age), showed lower protein and higher fat con-
tents than at other ages.

ferent treatments at different ages. The

UAR. J. Anim. Prod., 10, No. 2 {(1970).
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ages were noticably low than those recorded by other workers (Shafie ez ai.,
1961) at similar ages. This was perhaps due to some variable conditions
under which such experiments were undertaken. The ash content wus
practically nearly the same in all treatments ranging between 5.25 and
6.03. Diffcrences were markedly shown for protein and fat. Samples
containing higher fat had lower protein.

Physiological fuel value :

The physiological fuel value was caleulated considering it to be 4
k cal. per 1 g. protein or carhbohydrates and 9 k cal. per 1 g. fat. The
physiological fuel values {Table 4) were different among the treatments
without any special trend. It ranged between 758 and 915 K cal./ke..
in the fresh meat, the corresponding range being  between 3876 and
4051 K cal./kg. in the dry meat.

TABLE 4.—THE AVERAGE PROXIMATR ANALYSIS OF BONELESS MEAT FOR
DIFFERENT TREATMENTS AT DIFFERENT AGES IN EXPT. II EX-
TENDED FOR 16 WEEKS.

| Composition on Physiological
maoisture free basis fuel value
Age and treatment Moisture | Ttber
Protein extrzct Ash | Fresh | DPry
A % % % |K cal | jkg.
6 weeks old (initial age) :
76.82| 97.29/ 15.27] 5.44| 10347 4547
12 weeks old :
Full-feed.— 509, clover | |
plus 509, concentrates . 77.28' 88.63, 5.33 6.03 915 4027
909, full-feed . . . . | 50.51| 83.92| 539 5.69 8T 43S
. | |
869, full-feed . . . . | 80.44 91.87 2.25 5.88| Taw| 3874
I
16 weeks ol
Full-feed.—509; clover
plus 509, eoncentrates . T7.70| 91.03, 3.72 5.‘25i 887 53973
869, full-feed . . . , . 79.10| 90.34| 3.77: 5.89'F 8231 3932
80% full-feed . . . . | 78.77| 89.16 5.37[ 5.47) 860! 4051

U.AR. J. Arim. Prod., 10, No. 2 {1970,
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Utilization of starch value and digestible crude protein intake based on
protein gain in boneless meat :

Clomparative studies for the efficiency of S.V. utilization for produ-
cing protein (kg. 8.V./kg. protein increase in boneless meat) revealed
the superiority of full-feed at 12 and 16 weeks old (Table 5). The values
of dizestible ¢rude protein conversion in the same table revealed also the
superiority of full-feed.

TABLE 5.—PROTEIN CONTENT AND ITS GAIN IN BRONELESS MEAT TOR
SLAUGHTERED RABBITS OF DIFFERENT TREATMENTS AT DIFFERENT
AGES (AVERAGE 3 RABBITS FOR EACH TREATMENT} IN EXPT. TL
EXTENDED FOR 1§ WEEKS.

Ttem . Group 5 Group 10 Group 11
6 weeks old
Initial protein content g. (AY* . . .| 35.53 35 .53 35 53
12 weeks old : j
Protein content g. . . . .. ... 67.63 39.81 | 38.78
Increase in protein than (A} g.. . .| 32.10 |  4.28 3.25
Xg. 8.V./Kg. protein increase . . .| 33.72 233.41 291 69

Percentage for protein gain of digestible
crude protein intake 9, . . . . . . 14.63 2.11 1.80

61 weeks old :

Protein content g. . . . .. .. ] 91.02 60.64 63.26
increage in protein than (Ayg. . . .] 55.49 26.11 27 713
Kg. 8.V./Kg. protein increase . . .| 38.13 72.80 61.09
Percentage for protein gain of diges-

fible erude protein intake 9 . . . 13.53 7.10 8 53
* Protein confent = 9 crude protein x bonelsss meat in grams.

VAR J. Anim. Prod., 10, No. 2 (1970).
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