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Voluntary Intake and Liveweight Changes of
Awassi Sheep fed Barley Straw and Cottonseed
Meal.
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Dry Areas, P. O. Box 5466, Aleppo (Syria).

Barley straw is an important feed for sheep in west Asia but
its low protein contient limits intake. Cottonseed meal is
abundant in Syria and dould be used as a source of protein.
A trial was therfore conduclted to study 'the liveweigh' cha- ¢
and feed intake of Awassi sheep receiving barley straw
alone or with cottonseed meal.

Two groups of four individually fed Awassi wither sheep
received either chopped barley straw alone wor the same straw
supplemented with cottonseed meal. Intake of straw, digestib.
lity of feeds and livewight changes were measured during
the 122 day trial.

Adding cottonseed meal to the straw diet increased
average straw dry matter intake from 6258 to 904.7 g/day
(P < 0.01), and changed 'daily liveweight losses of 82 g into
pains iof 35 g (P < 0.01).

Estimated inlake of melabilzable energy increased from
below maintenance (1985 KJ/Kg W°™) when the straw diet
was fed alone to the maintenance level (348 KJ/Kg W°'5)
when cottonseed meal was added to the basal diet. Actual
maintenance requirements of Awassi sheep offered a siraw
diet for long periods may be below those for temperate breeds.
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Cereal straws are frequently considered inferior feedstuffs but
in semi-arid countries of west Asia they represent a major com-
ponent of the winter diet of sheep and goats (Jaubert and Oglah,
1985: Thomson, unpublished data). Furthermore, cereal stubbles
and residual straw are the only feed available to flocks in summer
and autumn, the grain being kept for winter use. It ig therefore
important to maximize the nutritional benefit from these straws.
This can he achieved either by chemical treatment of the straw
or by adding protein-rich feedstuffs to the diet (preston and Leng,
1984). The latter approach is favoured when suitable feedstuffs
are cheap and readily available. Cottonseed meal (CSM) is widely
available in Syria and it is fed in winter. However, it is not used
in summer when it could have heneficial effects on ewe liveweight
and fertility (ICARDA, 1986).
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This paper describes a trial which compared the long-term
voluntary intake and liveweight changes of penned Awassi sheep
offered barley straw alone or when supplemented with CSM. The
trial also indicated the ability of the Awassi breed to subsist on
a straw diet for a long period.

Material and Methods

The trial was conduected at Tel Hadya, ICARDA’s main ex-
perimental station 30 km south of Aleppo in north-western Syria.
Purchased straw from the widely used barley landrace Arabi
Abiad was chopped to about 2.5 ¢cm lengths. Eight, two-year-old
Awassi withers were divided between two treatments according
to liveweight and offered straw at 209, above the previous three
day’s mean intake. Four withers received straw alone and the
other four received straw with a daily feed of 2.85 g CSM/kg
liveweight. Thig amount, which was adjusted according to live-
weight recorded every 28 days, which was crude protein in the
diet from a sub-maintenance level of ahout 3.5%, of the dry mat-
ter to a level generally considered necessary for optimal rumen
microbial activity. The barley straw and semi-decorticated COSM
contained 38 + 0.6 and 362 %+ 43.7 g crude protein, 187 = 19.8
and 59 + 1.6 g agh, and 404 £ 1.1 and 256 — 33.4 g acid-deterg-
ent — fiber per kg dry matter respectively (mean and standard
deviation). Sheep were kept in digestibility crates and individual
voluntary imtake was recorded daily. Digestibility of diets was
measured using 10 day total faecal collections starting on day
46 T4 and 102 of the trial. Detailed procedures are reported by
Capper et al. (1986). Sheep were weighed at the start of the
trial then at 28 day intervals. The results were analyzed statisti-
cally for treatment effects, with the repeated measurements heing
congidered as replication within animaly over time.

Results and Discussion

Results

The sheep offered only straw maintained a fairly constant
intake for the first 30 days of the trial (¥ig. 1a), but they lost
weight rapidly (Fig. 1b). Thereafter intake also declined, alth-
ough it started to recover ahout day 50. After day 50, weight re-
mained fairly constant. Sheep receiving straw and the CSM sup-
plement followed a similar course of intake reduction and reco-
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¥Fig 1 @ Straw infake (la) and liveweight (1b) of sheep offereq barley straw
alone (continuous line) or barley straw with cotfonseed meal (broken line).

very, but recovery, but intake of straw was always higher. The
sheep on supplemented straw lost 40 g/day up to day 5» but gain-
ed 98 g/day for the rest of the receiving only straw lost 82 g/day
whereas those receiving vhaw and CSM gained 35 g/day (P<0.01,
Table 1). :

Adding CSM clearly increased straw dry matter, organic
matter and crude protein intake (P << 0.01, Table 1. If also in-
creased the crude protein content in the total dietary dry matter
from 3.7 to 8.3 9, and the intake of digestible organic matter
from 13.4 to 23.3 g/W°” and metabolizable energy from 198.5
to 348.0 KJ/We.™, 2

. The pregence of CSM led to a small increase in the overall
digestibility of the total diet, buf retrospective calculation: using
a CSM digestibility of 67.09, (ICARDA, 1986} showed that straw
digestibility was unchanged by adding the supplement.
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TABLE 1 : Daily liveweight changes of Awassi sheep, and voluntary Intake,
digestibility and estimated content of metabolizable energy of harley

straw, and barley straw supplemented with cottonseed meal (CSM) :
averages over 122 days.

P -

Treatment SED! Signi-
Straw Straw+CSM ficance

liveweight change (g) -82 35 228 R
Dry matter intake (g)

Straw 625.8 904.7 103.63 k)

Cottonseed meal — 150.2 —_— —_—
Organic malter intake (g)

Straw 527.6 5204 101.27 ey

Cettonseed meal — 135.1 —— —
Critde protein intake (g)

Straw 23.3 35.5 4988 bl

Cotionseed meal —_— 520 ——— ——
Intake per kg Wors

Dig. organic matter (g) 13.24 23.3 1.67 ek

Mct., energy (KI) 198.5 348.0 54.60 Lo
Digestibilites (%)

Dry matter 020.9 43.8 167 bt el

Organic matter 48.3 50.6 1.78 5

Avcid-detergent-fibre 383 36.8 2.59 ns

‘Siandard error of difference,

“Significance level : ns = p << 0.05; **p < 0.01; *¥#p <7 0.001;

“Mefabolizable energy estimated from 035 times digestibility of the organic mailter
in the dry matter (Minisiry of Agriculture, Fisheries and Food, 1984},

Discussion

The initinl liveweight fall in sheep offered straw alone was
high, even though intake remained fairly constant up to day 30
of the triat. Part of this decrease was Probably due to gut-fill
changed, to a submaintenance erude protein intake (23.3 g/ani-
mal/d) or to both, It has been reported that the maintenance
level of crude protein of a 60 kg sheep was 98 g/day (NRC. 1976)
Many workers Soliman et al, 1985; Orskov, 1982; Van Soest,
1964) have shown that low nitrogen content, low energy density
along with high fibre content of poor quality roughages are main
constraints limiting their use as solediets. However, the fall of
intake between day 30 and 50, followed by a recovery, cannot be
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satisfactorily explained. It may have been associated with the
metabolic adaptation mentioned below. The overall daily decrease
of liveweight is similar to the 80 to 90 g/day losses of Chios sheep
offered only chopped or long straw and a mineral supplement for
91 days (Hadjiapanyiotou et al., 1975).

Fat-tailed Rahmani gheep fed straw a lone for 12 weeks last
on the average, 53 63 9/animal/day Soliman, et &, (1985), while
supplementing the straw with urea or undercorticated cotton seed
meal increased ADG by 67 and 76 g, respectively.

The mean straw intake and digestibility in thig trial were
similar to those reported by Capper e al, (1986), but in other
trials higher values were measured (ICARDA, 1983). However.
Dryden and Kempton (1983} found that Border Leicester withers
offered barley straw consumed daily only 8.8 g digestible organic
matter/kg W, Such differences in the intake of straws from
the same cereal species could be due to the effects of variety.
growing conditions and . harvesting method (Capper et al, 1985).
Alternatively the two breeds of sheep, one from a semi-arid and
onc from a temperate region, may have different capacities to uti-
lize poor quality diets.

The estimated metabolizable energy intake of sheep offered
straw alone wasg about half the amount needed to cover maint-
enance requirements (Agricultural Research Council, 1980) Not
surprisingly they lost weight. However, although losses were large
at first, they were small during the last nine weeks of the trial,
This suggests that the sheep may have been approaching energy
balance. If thig was the case, then their mainfenance require-
ments may have been substantially lower than estimated from
published data, even after allowing for a fall in mebabolic activity
due to a period of under-nutrition (Guingins et al,, 1980), Lower
maintenance requirements in the Awassi breed would save feed
during periods of scarcity which occur frequently in semi-arid
countries.

The clear effect of CSM supplements on straw infake is well
known and can be explained by the increased rate of digestion of
the basal diet following enhanced microbial activity (Cheeson and
Orskov, 1984), Because of the low rumen degradahility of CSM,
however, much of the protein would have been digested post-rum-
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inally (Preston and Leng, 1984). The liveweight gains of sheep
receiving supplements indicates that their nutrient intake was
above the maintenance level.

Conclusion

The straw from the barley landrace Arabic Abiad can sup-
port Awassi sheep for up to four months without large reductions
in liveweight. However. adding small amounts of CSM to the diet
silows moderate liveweight gains. If breeding ewes grazing cereal
stubbles made similar gaing when offered CSM, their body condi-
tion and fertility could be substantially improved. This would
have a significant effect on flock profitability.
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