6 Egypt. J. Anim. Prod, 26, No. 1 pp. 67-78 (1968)
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THREE are some claims that goats have more ability to utilize
roughages than sheep. Two performance trials were conducted
to study the nutritional efficiency for native Baladi bucks and
Ossimi rams. Animals were fed a supplement of concentrate
mixture feed to provide 50% of 8V and 80% of CP required
for maintenance, berseeem hay (good roughage) at the first
trigl and rice straw (poor roughage) at the second one were
fed ad-lib,, water at all times was freely available. Goals were
better than sheep in consuming roughages regardless quality,
while their superiority was more pronounced when poor rough-
age was fed calculated in terms g/Kg W° on DM basis,
however, differences between species did not attain any
significance, Betler results of nutrients digestibility were noted
for sheep than goats, particularly, CF and cellulose when good
roughage ration was fed (differences were not significant), cor-
responding values improved in goats when poor roughage was
fed. Nitrogen balance was similar for both species and they
were affected to nearly the same extent as roughage quality
changed from good (14.7% CP) to poor (35% CP).
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The effective utilization of especially poor quality roughages by goats re-

presents an important ability of the species and their emerging economic
importance in arid and semi-arid countries. Goals tend to frequently con-
sume roughages more than sheep this tendency being more pronounced as
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roughage quality decreased [Devendra, iBHz ], The comparative dietary uti-
lization of poor qualily roughages of goals and sheep has been studied by
many investigators [El-Hag, 1976; Devendra, 1077 Gihad, 1981 and Sharma
et al., 1982]. However, the bibliography Iz net clear enough to judge  the
dietary efficiency of goats and sheep under difierent feeding condition ie.,
when diets contained good Vs. poor roughage. Such variations are naturally
ohserved, when animals are shifted io dry season in arid zones.

Material and Methods

Experimental animals end management

Three mature males of each of native Baludi goats and Ussimi sheep
3-5 years of age weighed in average 40 and 59 Kg respeclively, were used
in the present study, and they were in good heaith, Before starting any of
the two digestibility trials, experimental animals vere weighed and  kept
in a brickmade-pen and individually fed for 4 weeks as adaptation period,
then they were confined in individual motzbolic crates for a preliminary
period of 15 days followed by 5 days for facces and urine collection. During
the preliminary peried, animals were weighed weekly to adjust the amount
of concentrate mixture feed {CMF} offered for each of them,

Feeds and feeding system

Experimental rations containing CMF [858%, slarch value (8V) and 1497,
crude protein (CP)] were offered with either 2nd cut berseem hay or rice
straw. Houghages were chopped to apprex. 10 om lengih, while CMF was
offered in a ground form, and was consisted of : S8, undecorticated coilon
seed meal, 30%, wheat bran, 23% yellow corn, 4%, rice bran, 3% molasses,
2% limestone and 19, cemmon salt,

The feeding system {followed throughout this study was based on feeding
each animal of both species a rostricted amoun. of CHMIF to provide 50%,
of energy (125 g SV/Kg W"“} and 80% of crude protein (3.2 g CP/Kg
W) required for maintenance. The amounis of &V and CP reguired to
mainiain confined goats ang sheep were calculated according to recom-
mendations of NRC {1981) for goatls and ARC (1868) for sheep, and were
in average 25 g SV and 4 g. CP/Kg W"" for hoth species.

The daily amount of CMF was 22.7 g/Kg W' and the whole amount for )
each animal was weekly adjusted according fo changes In body weight be-
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fore the collection period. Moughuges of good quality (berseem hay) or poor
guality {rice straw) were fed fo appetite.

Bxperimentai rations were offered once daily at 7.08 AN, and during.
the collection period, feed residues (of usually roughages) were removed

at the next morning and individually dried and weighed to determine the
actual roughage consumption. Clean water at all Himes was freely available.

Analytical methods

Samples of the dietary ingredients and faeces was analysed for DM, CP,
CF, EE and ash according to A.0.A.C. (1970). Urine was analysed for N
according to AQAC (1970). Determination of fiber fractions {NDF, ADF
and ADL) of feeds and faeces were carried out according to methods sug-
gested by Goering and Van Seoest (1970).

Statistical analysis uging split plol design was carried  out according

to Winer (1971).

TABLE 1. Chemical cempositien (%) of different ingredients for feeds.
used {as fed) in the experimental ratioms.

Feed Moisture CcP NER* CF R Ash SV
CMF 12.1 14.0 525 11.3 53 4.8 55.0
Berseem hay  13.0 14.7 35.1 24.1 26 10.5 33.0
Rice straw 87 35 35.1 36.2 1.2 15.3 22.0

NFE = Nitrogen free cxtract; CF — Crude fiber:
EE = Ether extract,
* Caleulated by difference.
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TABLE 2. Fiber fractions (%) for feeds used (as fed) in the experimental

rations.
Feed NDF ADF ADL Hemi- Cellulose™*
cellulose®

CMFPF 441 7.2 4.4 36.9 2.8
Berseem hay 43.8 30.1 8.7 13.7 21.4
Rice straw ) 66.4 43.0 6.1 234 36.9
NDF = Neutral detergent fiber; ADF = Acid detergent fiber;
ADL = Acid detergent lignin.

* NDF — ADF ** ADF — ADL

Results

Intake

Values of nutrients intake which are given in Table (3) illustrate that
goats consumed roughages of different quality (good or poor) betler than
sheep. Differences of nutrients intake between species — for any of the
two rations — were due to difference in roughage consumption, since, the
amount of CMF was constant ag g/Kg W for both species. In relative
values, goats consumed 25% more roughage of good quality than sheep,
while the difference increased to reach 39% when poor roughage was fed.
As a result of different ability of roughage consumption between species,
value of DM intake (g/Kg W"") were higher by 15.29 in goats than sheep
for either good or poor roughage ration.

Differences between species for different values of nutrients miake
were not significant (see Table 6), moreover, hoth species were affected to
nearly same extent by changing roughage quality from good to poor. All
measurable values of intake were significantly (P < 0.01) decreased as
roughage quality decreased.
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TABLE 3. Mean values of nutrients intake (= S.E.) for goats and sheep fed
rations containing good or peor guality roughage.

Intake CMF + Good CMF + Poor
(g/Kg W)
Goats Sheep Goats Sheep
Total dry matter 59.9 52.0 379 32.9
(==2.8) (=2.6) (==2.5) (=1.3)
CMF (C) 20.0 20.0 20.0 20.0
Roughage (R) 399 - 320 17.9 12.9
R : C ratio 66:34 61:39 46:54 39:61
Organic matter components :
NFE 28.1 24.8 18.8 16.9
CP 99 8.6 3.9 3.7
EE 24 22 1.4 1.4
CF 13.6 11.5 9.7 7.9
Total 54.0 47.1 33.8 29.7
(=*2.5) (=2.3) (=2.1) (==1.1y
Ash 59 4.9 4.1 3.2
Energy (SV) : 30.3 28.1 18.9 18.0
(=0.9) (==0.6) (==0.5) (==0.4)
From CMF 12.5 12.5 12.5 12.5
From roughage 17.8 15.6 6.4 5.5
Crude protein :
From CMF 3.2 3.2 3.2 3.2!
From roughage 6.7 54 0.7 0.5
% of 8V and CP from roughage to whole maintenance
requirements :
SV 71.2 62.4 25.6 22.0
Ccp 167.5 135.0 17.5 12.5
Digestibility

Values of different nutrients digestibility recorded on goats and sheep
were closely similar for both experimental raiions (see Table 4). Most
nutrients namely : DM, OM, CP, NFE and EE were digested to nearly same
extent by both species. However, values of sheep were slightly higher than
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those of goats, except CP which was better digested by goats than sheep,
Changing roughage quality from good to poor lowered significantly (P < 0.09)
CP digestibility for both species, while wother nutrients digestibility were
not affected. Crude fiber digestibilily was higher in sheep than goals
(3819, Vs. 47.4%,) fed good quality roughage ration. Unlike other nutrients,
CF digestibility was significantly (F < 0.01) increased to 56.8Y%, for goats
and 56,49, for sheep, when poor roughage replaced the good- one, This im-
provement in CF digestibility could be atiributed te lower consumption of
poor roughage than good which in turn decreased the intake of CF by about
30% for both species (see Table 3).

Digestibility coefficient of fiber components (hemicellulose, celinlose and
ADL) was estimated for Dboth rations on goats and sheep. Hemicellulose
digestibility values were in average 86.6% by goats and 84.8%, by sheep for
both rations, Cellulose digestibility was improved in goats from 4319 to
52.29, by changing roughage to poor, while corresponding values in sheep
were nearly constant ranged from 60.0% to 583% for good and  peor
roughage rations, respectively. The fiber fraction ADL was poorly digested
by both species — as expected — although, values reached 11.3% and 13.7%,
were obtained for sheep and goals, respectively. Its impoertant to note that
as roughage quality decreased goats exert significantly (P < 0.01) better
digestibility of ADL than sheep, while as roughage guality improved sheep
were significantly (P < 0.01) better than goats in digesting ADL, (see
statistical analysis in Table 6).

Utilization of dietary N

Values of apparent N-balance obtained for goats and sheep fed good
roughage ration were significantly (P < 0.01) higher than thase of poor
roughage rations 517 (goats) and 412 (sheep) Vs 25 (goats) and 37
(sheep) mg/Kg W** Latter result was expected, since, N-intake was sig-
nificantly (P < 0.01) decreased by changing roughage qualily from good
(1479, CP) to poor (3.89 CP), (see Table B).

Faecal and urinary N losses calculated in relative to N intake, were
respectively, 25.3%, and 42.1%, for goats and 26.39, and 43.7% for sheep
fed good roughage ration, while  corresponding values of poor roughage
ration were respectively, 32 0%, and 64.0% for goats and 32.89, and 81.09,
for sheep. It seems clear that shifting animals ‘on poor roughage instead of
good increased N losses, particularly in urine as percent of N intazke.
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The N-balance calculated as a percentage of digestible N gave the values
of 43.6 for goats and 40.7 for sheep when the animals were fed the ration
of good quality roughage. The corresponding values were decreased ‘o 5.9
for goats and 9.3 for sheep by changing roughage quality to poor., The
utilization of dietary N by beth species was highly affected (P < 0.01) by
its level in ration. However, it might be drawn from the resulls that the
utilization of dietary N ig also affecled by N source. ‘

It is of interest to nole that goats need apparently 42 mg N/Kg W
more than sheep for their maintenance requirements when they were [ed
on poor roughage ration, while they were slightly better than sheep in
utilizing N of good roughage ration, pariicularly, if difference of N intake
between species has been considered.

Discussion

Results of the present study indicate that the intake of roughage by
ruminants (goats and sheep) s positively affected by its quality. Crude -
protein content of roughage material is the most limiting nuirient for its -
quality and consequently, its consumptien particularly, if has been fed with
a restricted amount of concentrates.

Goats seem better than sheep in consuming roughages regardless the.
quality, however, their superiority was more pronounced when fed poor
quality roughage (3.5% CP). Differences between species of roughage intake
was increased from 25% to 35% by changing roughage quality from good
to poor (see Table 3). Similar results were reported by Gihad et al. (1981)
and Devendra (1981), that goals are more efficient than sheep in  con-
suming roughages. Furthermore de Simiane et al. (1981) noted higher dry
matter intake by goats than sheep and differences between species were
increased as roughage quality decreased. The higher levele of intake for
goats could be explained by the better N recycling in rumeen, particularly
when poor roughage is fed [Harmeyer and Martens, 1980].

Nutrient digestibility results proved that goats and sheep were almost
similar in digesting most nutrients of both roughage (herseem hay and rice
straw) rations. These data are to agree with some extent to those of
Huston (1978) and Owen and Ndosa (1982). The present study indicate
that values of digestibility coefficients of CF, cellulose and ADL were not-
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ably higher in sheep lhan goats fed good roughage ration. Ilowever, diffe-
rences belween species did not attain significancy except for ADL which
was significantly (P < 0.01) higher in sheep than goals (113 Vs, 3.4).
Shifting animais {rom good to poor reughage ration resulied in an impro-
vement in CF, and cellulose digest:duilily for goals rather than sheep, pai-
ticularly for ADL digestibility which was significanily (P < 0.01) altered
than thai for sheep (13.7 Vs 5.9;, (see Table 4). Similur conclusions was
mentioned by Devendra (1981) thai the effective utilization of rations by
goals increased with decreasing guality of ithe [feeds.

Utilization of the two experimental rations as energy (g. SV/ Kg W™}
and NB (mg N/Kg W"*) show that goats were slightly betier than sheep
in utilizing both rations. However, results of NB for poor roughage ration
showed that goats may need approx. 8% more N/Kg W™ than sheep for
maintenance requirement. Present results may lend support to the findings
of Orskov (1971) that the utilization of high roughage ration by ruminants
ig limited by its N level rather than energy, and it seems that N source
is also of main importance for better utilization of rations through acti-
vities of Tumen microbs, since, rumen compariment is the principle site
responsible for active digestion of fibrous rations.
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