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DIGESTIBILITY TRIALS WITH RABBITS
FOR SOME FEEDING STUFFS

By
M. H. Rapwan,* A, A. AsouL-SEouUD,*
LA

A BOoU-Rava T aND F. F. ABDEL-SALAM*

The feeding valuea of berseem kay, wheat bran and borley grains
wore estimated by digestibility trisle with rabbits being fed directly
without a besal ration; the values for T.D.N. were 43.45, 61.63
end 71.10 per cent respectively, the corresponding starch values
were 20. 68, 57.90 and 67. 51, Statistical analysia showed that
there was insignificant difference between values for various collei-
tion perioda of 3, 6 or 9 days, for both T.D.N. and 8.V, % of berseem
hay. The feeding value for hay of berseem {Trifolium alexandri-
nim) with rabbits was about 139, less than for the same hay lot
with sheep,

Rabbit feeding still rely on the information obtained from sheep and other
animals inspite the difference in their digestive system. The same situa-
tion for sheep is aleo reported with poultry since their digestibility data are
not applicable for rabbits. Sandford (1957), claimed that diffelrent strains
and even different rabbits within a strain at the same age do not vary
greatly in their percentage digestibility of the same food. He also indi-
cated, that the ability to digest fibre increases with the increasing age of
the rabit. Young animals can diges this material to a very limited extent,
consequently their rations should be relatively low in fibre.

Mangold (1950), found, by using markers in the ration for rabbits that,
in general, the food marker erst appeared from 4 to 6 hours after feeding,
though, the time varied with the different individuals, nervous condition and
excretory habit. As a matter of fact- most of the rabbits excreted 709, to 98%

of the material within the first 2 days. The excretion was completed by
the 4th or 5th day.

Voris et al. (1940), found that rabbits did not differ from other domestic
animals in their ability to digest concentrates, Roughages are most likely
digested as for other classes of livestock except the crude fibre which is poorly
atilized. The present work was carried out to study the nutritive value for
hay of Berseem (Trifolium alexandrinum), wheat bran and barley grains
with digestion trials for rabbits,
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Material and Methods

Animals

Male adult Baladi Red rabbits (from 1 ¢ -—2 3  years old) were
taken from Dokki Poultry Farm, Anim, Prod. Dept., Min. of Agric, Three
to four parasite free rabbits were housed individually in metabolism cages.

Metabolism (Jages :

L

The metabolism cage ( 1837 x 1 x 1347 ) was made from
galvanised iron and wire mesh provided with a sliding tray its height of
137 and two metal continers { {4 > 7 X ¥3") usedasa feeder and
a drinker (Plate 1). These two containers could be adjusted at a suitable
height for animals, The iray waa provided with a wire mesh (loor (64 holes
per square inck) to zllow the: urine to pass through and keep the feeces on
the wire floor. A small metal receiver (with # inch height) was placed
on the wire mesh floor below the feeding trough to collect the scattered food.

Y ™ =

e e -

Prate 1.—The experimontal metabslism cage for rabbits
Rations :

The berseem hay, wheat bran and barley grains were fed separately and
directly without a basal ration. The daily dry matter intake for all ingre-
dients ranged from 60 to g. per rabbit.

Feeding :

Berseem hay was chopped to about 1—2 em. and thoroughly mixed.
The whele grains of barely were used, The average daily food consumption
during the preliminary period was considered for the feeding trial. The daily

U.AR. J. Anim. Prod., 11, Wo. 1 (1871).



MGESTIBILITY TPIALS WITH RABBITS 3

food allowances were weighed in paper bags at the beginning of the
trial. The food was offered twice daily at 9 a.n, and 3 p.m. The food con-
sumption was obtained by subtracting the residuc from offered food.

Collection of faeces :

The 6 days preliminary period was followed by 9 days collection peri.od.
With hay only, two sub-periods were also tried (i.c. periods 1 and 2), period
1 inchided the firdt three days and period 2 included the first six days of
the coliection period.

Quantiiative collection of faeces started 24 hours after offering the daily
food, using aluminum dishes 20 X 10 x 3.5 ¢m.). Daily faeces were dried
at 60 °C for 8 hours using a forced draught oven, then bhulked, finely ground
and stored in a screw top glass jars.

Analytical methods -

The conventional methods of the A,0.A.C. (1960}, were followed using
triplicate samples for analytical determinations,

Results and Discussion

}—Berseem hay :

pretein 16.68%, ether extract 2.749/, crade fibre 21,669, N.free exiract
(N 36.61% and ash 14.769.

The proximate analysis of the Berseem hay are, moisture 7.55Y,, crude

Everane pocaemtare digestibility values, table 1, were 56.0 for dry
prutier, 53.2 for organic watter, 63.4 for crude protein, 62.4 for ether extract,
28.% for crude fibre and 62.4 for N.I'E.

The present data are in geod agreement with those obtaine:d by Voris
et al (1940, table 1), with rabbits for dry matter, crude protein, ether extract
and N.F.E. The results obitained hy Khafugi(1967, table 1}, with Ossimi
sheep cn the same lot of hay, showed higher values, for dry matter,
organie matter, crude protein and N.F.E. than those with rabbits in the
present data. However, the percentage digestibility of ether exiract waa
higher for rabbits than for shecp.  Proto {1963), indicated that sheep diges.
ted all nutrients, hut ether exiract. better than did rabbits with lucerne hay
and Fgvptian clover (berseem), Digestibility of ether-extract with rummin.
ants is wsually lower than should be, because of the possible inclusion of
faecal ether-extract of faity acids comming as end-products from mierohial
breakdown of carbohydrates (cited by Abou-Rya, 1967).

The digestibility percenta

ge of crude fibre with rabbits was about | i
that obtained with sheep. as about ha

TAR. T, Anim, Prod,, 11, No. 1 (1871).
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DIGESTIRILITY TRIALS WITH RABBITS 5

The feeding value of Berseem hay in the present study, table 1, was
43.459%, for total digestible nutrients (T.D.N.}, and 29.68% for starch value
(8.V.), which was gimilar to a great extent 1o that obtained by Voris et al.

{1940).

The digestible crude protein was 10.759. The present data of feeding
walue was 13% lower than that obtained with shecp on the same hay It
{(table 1), when directly fed in both species,

W heat bran ;

The proximate analysis of wheat bran was 15.33% for crude protein,
3.179 for ether extract, 8.63% for crude fibre, 61.40% for Nfree extract

and 5.65% for ash.

The average percentgac digestibility values, (table 1}, were 63.0 for dry
matter, 66,5 for organic matter, 77.3 for crude protein, 69.3 for ether extract,
91.7 for crude fibre and 70.0 for N.F.E. The results obtained by Voris
et al. 1940, (table 1)} with rabbits indirectly fed, showing €air agreement
with the present data. :

The average percentage digestibility values of fine wheat bran indirectly
fed with sheep, obtained by different authors, table 1, were variable than
those with rabbits ; where the digestibility of crude fibre with rabbits being
about one third of that with sheep. While the digestibility of the other
nutrients were markedly decreased with rabbits, except for crude proiein
which was similar in both species.

The percentage feeding values of wheat bran, table 1, were found to be
61.63 T.D.N. and 57.90 S.V., which slightly higer than that obtained by
Voris et al. (1940), indirectly fed with rabbits. In a comparison between
the feeding value of wheat bran in the present duta and that for the other
species {indirectly fed}, (table 1) ; it was Cound that with rabbits, the value
was similar 10 a certain extent with pigs, and intermediate for sheep and
poultry.

Barley grains :

The proximate analysis of barley grains was 7.349, for crude protein,
2.339 for cther extact, 8.44% for crude fibre, 69.39% for N-free extract
and 2.709, for ash.

The average percentage digestibility values, table 1, were 76.1 for dry
matter, 77.2 for organic matter, 56.6 for crude protein, 82.1 for ether extract,
32.0 for crude fibre and 84.7 for NF.E. The percentage digestibility of
ernde fibre was two and half folds that obtained by Veris et al. {1940,
table 1. The marked difference for crude fibre and the other differences
for other nutrients might be attributed to the associative effect of basal
ration (alfafa hay) used by the previous authors.

U.A.R. J. Anim. Prod., 11, No. 1 (1971},
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The average percentage digestibility values of barley grains indirectly
fed with sheep, obtained by different authors, (table 1), were noticeably
variable than those in the present data. It could be seen that the percentage
digestibility value of crude fibre with rabbits in the present data was about
half that with sheep. While the digestiblity of crude protein and N.F.E.
were markedly lower than with sheep. The digestibility of ether extract
was slightly lower with rabbits than with sheep. Such discrepancy might
be due to species differences and/or the associative effect with sheep using
hay as a basal ration.

In a comparison bhetween the percentage digestiblity vaules for both
rabbits in the present data and pigs (Schneider, 1947), it could be seen from
table 1 that rabbits digested ether extract and crude fibre to power respecti-
vely of about twice aud trice that for pigs.

The percentage feeding value of barley grains, table 1, were found to
be 71.10 T.D.N. and 67.51 5.V., which werc similar to those obtained by
Voris et al. (1940), with rabbits which were fod barley on grains indireetly,
also, similar 10 those with pigs, direcily fed, obtained by Schneider {1947},
From the data in table 1, it eould be seen also that the feeding value of
barley grains with rabbits was intermediate between sheep and poultry.

Howerver, when the feeding value for S.V. caleulated by ueing Schurch’s
factors for rabbits (Schurch 1946, cited by Abou-Raya, 1967) ; for digestible
nutrients, protein = 0.85, carbohydrates or fibre = 1 and ether-extract —=
2.24, it was 29.28 for berseerm hay, 47.27 for wheat bran and 67.37 for barley
grains. These values being similar to those used by Keliner’s factors with
sheep. :

Collection period in the digesiibility trial for berseem hay. :

The digestibility trial was carried out on berseem hay at different
collection periods as follows :

1. Period I is from 1 to 3 days-collection.
2. Period Il is from 1 to 6 days-collection.
3. Period III is from 1 to 9 days-collection,

The results of the percentage digestibility, digestible notrients and
feeding valuc for the three collection periods are presented in table 2.

The average percentage digestibility of the different nutrients for
periads 1I and JII were nearly similar, while the values for all nutrients
{except for ether extract) of period I was slightly higher than for the other
two periods. The differences hetwern digestibility values for different
nutricnts at the different periods, within the individual rabbits were vela-
tively small as indicated by the coefficient of variation {C. %, table 2).

UA.R. J. Anim, Pred.,, 11, No. 1 (1971).



DIGESTIBILITY TRIALS WITH RABBITS T

TABLE 2.—PEROENTAGE DIGESTIBILITY, DICESTIBLE NUTRIENTS AND FEEDING
VALUE OF BERSEEM HAY AT DIFFERENT COLLECTION PERIODS,

Pericd 1 Period 1T | Period IT1
(I—3 days) ; (1—6 days) (1—9 days)
Teom T S e 1 e n = T e
Digestihi- |Dlg3t. | Digestibi- Digat, | THgestibi- Digst.
Tty nub, | Tty nut. lity nut.
o

% % Yo % o %o

Dry matter C.%%, .| 68.741.1 54 25| 55.341.0' 51.09| 56.041.0! 51.73

3.19 3.27 3,11
Organic matter C'% | 56.4+1.1 43.79) 52.541.2] 40.75 53.241.8| 41.82
' 3.45 3.89 | 4.16
Crude protein €.%.] 68.64.0.9| 11.45 63.511.9 10.59| 63.441.0 10.57
| 2.29 | 5.05 2.79
Etyer extract €. % 58.940.7| 1.59 | 62.941.3] 1.73| 62.449.6] L.71
| 2.20° | | 3.69 7.20
Crude fibre C. % .| 84.411.4| 7.45| 26.742.4] 5.79] 28.642.7] 6.20
‘ 6.89 | | 15.89 16.89 |
N-froe extractC.%. | 63.641.1| 23.80| 61.9+1.5) 22.64| 62.441.4] 22 83
3.09 4.10 3.79
| .r'
Feeding value : [
TDN% . ... 4618 | |40 43,45
BN v 5 o | 31,99 | \ 29.13 | 29.68
Nutritive ratio d1:3.02 | ‘ 1:3.08 148,14

# (L% = Coeficient of variation,

-

The values of coefficiont of variation were not exceeding 3.279% for dry
matter, 4.16% for organic matter, 5.05 for crude protein, 7.20% for ether
extract and 4.109, for N-free extract. In the case of fibre, the coefficient
of variation was relatively high in hoth periods being 15.39% for period II
and 16.39% for period III, while it was relatively low (6.899,) in period L
Such high variation between the individual rabbits with fibre digestibility
appeared to be a normal feature in digestion trial with nutrients of Jow
digestibility.

U.AR. J. Anim. Prod.,, 11, No. 1 (1971).
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Proto, V. (1964}, by using hay in digestion trial with rabbits (8 days for
collection period) found that the variability between animals were 6.4 for
organic matter, 4.3 for crude protein, 45.1 for ether extract, 25.0 for crude
fibre and 7.29% for N-free extract. The variability values for ether extract
and crude fibre were higher than that obtained in the present study.

Statistical analysis for ‘F’ test showed that no significant difference
{P = 0.05) was noted for the percentage digestibility between each period
for dry matter, organic matter, ether extract, erude fibre and N-free extract.
While ethere was a significant difference (P = 0.05) in percentage digestibi-
lity of erude protein between period I and the other two periods.

The least significant difference (L.S.D.) values for the percentage diges-
tibility, were 3.75 for dry matter, 4.13 for organic matter, 4.59 for crude pro-
tein, 7.70 for crude fibre, 6.02 for ether extract and 4.61 for N-free extract.
These results indicated that 3-day collection period produced practically
the same digestibility values with different nutrients as well as the 9.day
collection period. This would reduce time and labour in conducting diges-
tibility trials with rabbits. In respective to species difference, gimilarly,
Ismail et al. (1963), with poultry, found that three days collection-period
would give the same results as with a lengthy period of 9 days. In addition,
Abou-El-Hassan, et al. (1966), with sheep in a digestion trial, using berseem
hay alone (the whole collection period of 12 days was divided into 3 successive
sub-periods of 4 days each), found that it appeared permisshle in practice
to shorten the collection period with similar feeds down to 4 days.

Incidently, the feeding value for T.D.N. and S.V. for herseem hay
were of the same trend as that for the percentage digestibility of nutrients.

It could he concluded that these data may suggest that mean feeding
values for the 3-day collection period, were practically eimilar for the lengtly
period of 9 days.

Since percentage digestibility of nutrients differed for rabbits than for
poultry and sheep, further studeies are waranted to investigate the feeding
stuffse which are commonly ueed for rabbits.

Acknowledgments

Thanks are due to Dr. A.R. ElItriby, the General Director of the
Animal Prod. Min. of Rgric., for his encouragement to carry out the
present study. Thanks are also due to the Manager of Dokki Poultry Farm
for providing the rabbits and facilities,

U.A.R. J. 4nim. Prod, 11, No. 1 (1971).



DIGESTIBILITY TRIALS WITH RABBITS 9

REFERENCES

_Apov Er-Haseaw, A., ABoU-Rava, A K. a¥D Guowem, A, (19668).—"The effect of shortening
the oollection period in digestibility trials with sheep with referenes to short-euts in cal-
oulations™. Proceedings of the 2nd Anim. Prod. Conference, Coire, U.4A.R., I, 261-271,
1963,

Apou Hossein, E.RM. (1958).-—"Economical feeding of dairy cowa and Bufaloes for milk
production in Egypt". PA.D. Thesis, Fac: of Agric. Cairo University.

ABor.Rava, A K. (1987)——"dnimal and Poultry Nutrition”. Dar Ei-Maarif, Cairo, {In Arabic).

Association of Official Agricultural Chemists (A.0.A.C), {1960.—“Official Methods of Analysis™
9th Ed.

- GroweM, A. {(1055).—dnimal Nutrition”. 4th Ed,, El-Oloom Lib., Cairo (In Arabic).

Tsmam, M.F,, Avovr-Sgoup, A.A., ABou-Rava, A K. AND Raarat, M.A, (1983)."The effecd
of shortening the collection period on the feeding value of the ration of Egyptian poultry™
Paper presented ai 1st Arabic meeting for Poultry Sci., (Poullry Res. Cenler, Alex. Univ,,
U. 4.8}

Kaavvar, B.A.Y. (1967).—"Some comparative studies on the chemical constituents of food-
ptuffe and their nutritive value”, M.Sc. Thesis, Fac. of Agric. Caire University.

Mawgorp, E. (1950).—Time of transit of feed in the rabbit”, Inal. Tierernabrungsichre
Humboldt Univ., Berlin (Nul. Abat, and Rev., 20: 1070, 1950).

“Miniatzy of Agricultura, T.A.R. (1968).—"Animal and Poultry Nutrition™. Anim. Prod. Dept,
Nutritionol Section. Bull. No. 3 (1968). 2rd Ed. {In Arabic).

Proro, V. (1963)—Digestibility in rabbits and sheep: 1. Lucerne hay 2. Egyptian clover.
Prod. Anim., Univ. Naples, 2 : 256-263. (Nut. Abst. and Rev,, S4: 572 and 830, 1964).

{1064).—Preliminary study on variability of digestibility by the rabbit. Prod.
Anim., Univ. Naples, 8 : 331-836. (Nut. Abst. and Rev., 35 : 1179, 1965).

. 8axproen, J.C. (1957).—"The domestic rzbbit”. Published by, Crosby Lockwood and Sowm,
LTD., London,

BEEINDER, B.H. (1047).—"Feeds of the world”, Weat Virginia Agrie, Expt. Station, Morgan-
town.

*¥oris, L.R., Maroy, L.F., TaacrEr, E.J, aND Warxia, W.W. (1940).—Digestible nutrients -
of fepding stuffs for the domestio rabbite, J, Agric. Res., 6k : 673-683,

U.A.R. J. dnim. Prod., 11, No. 1 (1971).



10 M. H. RADWAN ef al

—FFas gl Jof aeni = spmed) gl B at aes] = F g s dens

Pl s talh g *

sasnil}

ol AT Ll pad GO e i e ey o]
G b Al @lldy st Oy padl) Al g pall e )
el S, L A B plasant cow ot Sl LA
Gle VI Y YLt o AU Logal) ol Ll AN
¢ oVoN. CTATA S ot ity LA Joles LSy L S
or F o A Satae O T Glan it St i Jy g Vo0
o Srall i ) sl Lt Jolaa T LIS e yuagdl oS
POV | PRV NP FL e WL OO PR | IRPPOI ) RSP SO L JRCH
Ll g pall o P sl LT Y 3 iy o LT A ey
sdeall ks plasol W 8 Lakte e 1Y g B G M
R U

S X VIT O VPR PP R WI0 SCA VR T PR a SLWAL R o ] R S
< el

C3 AU date . Ll A (LAY £ ) olm)) g6 s T

UAR. J. dnim, Prod., 11, No. 1 (1971).



