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SHEEP CONSUM NG A MULGA (ACACI A ANEURA) DI ET
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SUMVARY

Under pen conditions PEG was fed either alone or in conjunction with a nineral
suppl enent (NPS) to sheep consuming a diet of mulga leaf. These supplements
i mproved wool growth by up to 45%and |iveweight gain by up to 33g/d conpared
with unsupplemented animals. It is likely that the inproved productivity of PEG
suppl emented sheep is due to binding of nulga condensed tannins by PEG resulting
in greater availahility, digestion and absorption of protein and anino acids
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| NTRODUCTI ON

Mil ga (Acaci a aneura,Benth) is widely distributed throughout inland Australia
where it provides a valuable fodder for both sheep and cattle, particularly during
drought. Despite a crude protein content of 10-14% it is regarded at best as only
a maintenance ration.

McMeniman and Little (1974), Entwistle and Baird (1976) and McMeniman(1976)
have shown that |iveweight status and wool production of sheep fed mulga can be
inproved by supplenentation with phosphorous and nolasses. Hoey et al (1976) and
Gartner and N ven (1978) demonstrated that a considerable proportion of the
response was due to the sul phur conponent of molasses. Gartner and Hurwood (1976)
suggested that although nmulga contains adequate sulphur is was not available to
the animal due to binding of protein by tannins present in mul ga.

Subsequent studies (D.A Pritchard, unpublished data) have shown that the
tannins present in nulga are predonminantly condensed tannins (CT) which are known
to have anti-nutritional effects in rum nants (McLeod 1974). Pritchard et al
(1985) investigated the effects of nulga condensed tannins on sheep productivity
bK drenching sheep fed mulga with 6g/d of polyethylene glycol (PEG MN 4000).
This resulted in modest inprovenents in intake and wool growh and a reduced rate
of liveweight |oss.

The present experiment was carried out to further investigate the effects of
condensed tannins on the productivity of sheep consuming mulga under applied
condi ti ons.

MATERI ALS AND METHCDS

Sixty, adult nedium woolled nerino wethers were drenched with a broad spectrum
anthel mintic (Albendazole)*, placed in large open-air group feeding pens at the
Charleville Experimental Reserve (Burrows and Beale 1970). Freshly |opped mul ga
was offered ad lib. daily to the sheep throughout the experinent.

Queensl and Department of Primary Industries, P.O Box 282, Charleville, 4470.
*#%  (ueensland Departnent of Primary Industries, P.O Box 46, Brisbane, 4001.
*+ Val bazen; Smith Kline Animal Health Products.
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Following a 2 week settling-in period,clean wool growth was measured over a one
month period using the clipped patch technique of Mrley et al. (1955). Sheep
were then allocated to six groups by stratified randonisation on clean wool growth
during this period.

The following mineral (NpS) and PEG supplenments were then offered. Goup 2,
NPS (lick); Goup 3, NPS + 12 g/hd/d PEG (lick); group 4, NPS + 24 g/hd/d PEG
(lick); group 5, NPS (lick) + 24 g/nd/d PEG (water); group 6, 24 g/hd/d PEG
(water). Goup 1received no supplement. The NPS lick consisted of coarse salt,
sul phate of ammonia, mono amoni um phosphate, nolasses and water nixed in the
rati o of 2:1:1:1:0.3 w/w. This fornulation was based on previous research
findings at Charleville and is one of the nmixtures fed commercially in the region
(D.A Pritchard unpublished data). The nix was offered 3 times weekly at the rate
of 20 g/hd/d. For groups 3 and 4 PEG was added to the nix at the appropriate
rate.

Water was available ad libitumto all groups in 80 [itre containers. \ater
intakes were recorded 3 tines weekly at which tinmes the containers were enptied
and re-filled with fresh water. For those groups (5 and 6) receiving PEG in the
water the appropriate amount of pre-dissolved PEG was added to the water depending
on the average per head water intake over the previous 2 day period.

This supplenmentation regine was continued for a 12 week period during which two
wool growth neasurenents were made. Live weights were recorded weekly throughout
the experinent.

Data was anal ysed by analysis of variance with pairwise testing between
treatments using the protected. L.S.D. procedure.

RESULTS

Wool growth rate was significantly (p<0.01) higher for all groups receiving PEG
but here were no further differences within the groups receiving PEG Although
there was no difference in final live weight, differences in |iveweight change
were significant (P<0.01). The control group lost significantly (P<0.01) nore
wei ght than all other groups and groups receiving 24/d PEG had significantly
(p<0.01) higher rates of gain than other groups. The data are presented in Table
1. ,

Table 1 The effect of polyethylene glycol (PEG and mineral (NPS) supplements on
wool growth and [ive welight of sheep consunming a mulga diet

Treatment . Wool growth Live weight . Live weight
(mg/cme/d) (kg) change (g/d)

Control 0.572 37.1. . -172

NPS (lick) 0.602 39.2 - 20

NPS + 12g/d PEG lick. 0.76° 40.8 2b

NPS + 24g/d PEG lick  0.83P 39.2 16°

NPS (lick) + 2u4g/d PEG

(water) 0.79° 39.0 : 12¢

24g/d PEG (water) 0.78P 38.0 11¢

LSD (P = 0.05) 0.076 3.82 5.5

2 Values within columns with different superscripts differ significantly
(P<0.01). '
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Since PEG binds tannins (Jones and Mangan 1977), has no food value and is not
digested by sheep (Sperber et al. 1953), the inproved productivity of those sheep
receiving the PEG supplement is indicative of the powerful anti-nutritional
effects of condensed tannins present in mlga.

Al'though those sheep offered only the NPS supplement lost significantly |ess
wei ght than control aninmals, the dominant role of PEG in inproving both wool
gromth and rate of liveweight change is reflected by the sinilar responses
obtained to either PEG (24 g/d) or PEG (24 g/d) + NPS. Because of the
experimental design used and likely differences in supplement intake between sheep
within groups it is not possible to rule out favourable interactions between PEG
and NPS.

The lack of a wool growth response in those sheep receiving the NPS suppl enent
is at variance with previous results obtained using the same fornmulation over a
ten month period (D A Prtichard, unpublished data). An intake of 20 g/h/d of NPS
provides 31, 13,0.9 and 1.0 g/h/d of sodium nitrogen, phosphorous and sul phur
respectively, O these the nost inportant are sul phur and phosphorous. the
amounts supplied by the NPS lick are of the same order as those quantities
previously shown to inprove intake and wool growh of sheep fed mulga (Entwistle
and Baird 1976). The absence of a significant wool growth response to NPS in this
experlirrent my sinply reflect a large variation in supplenment intake between
ani mal s.

Wol growth and |iveweight responses to 12 and 24 g/d PEG were greater than
those measured in a previous experinent when 6g/d PEG was adnministered as a daily
drench to sheep consuming nulga (Pritchard et al 1985). This suggests a
decreasing level of CT activity wth increasing levels of PEG supplenentation.

In laboratory studies (D.C. Stocks unpublished data) it was found that a PEG:CT
ratio of 2:1 prevented any binding of mulga protein by CT. However, the optinum
PEG:CT ratio required to maximise productivity in nulga fed sheep remains to be
det erni ned.

Wile dry matter intake was not neasured in the present experinent, other
studies (D. A Pritchard unpublished data) have shown that 24 g/d PEG increases
intake of mulga by 40-503. This response was acconpanied by increases in both
nitrogen and sul phur balance and a marked inprovenent in apparent nitrogen
digestibility. Thus, the superior productivity of PEG supplenented sheep is likely
to reflect both higher intake and inproved nutrient availability of mulga. These
findings support the contention of Gartner and Hurwood (1976) that responses to
sul phur are not due to a deficiency of sulphur in nmulga leaves but to the
complexing Of tannin and protein in vivo causing a decrease in available sul fur.

Wi le PEG appears to inprove nutrient availability in sheep eating mulga the
location/s at which this occurs is less clear. Binding of CT by PEGin the rumen
shoul d increase protein availability, nmicrobial activity and digestion of protein
in the rumen. This should also inprove the anmount of nicrobial protein available
for digestion in the small intestine. Alternatively the major role of PEG may be
in binding free tannins in the abomasum and small intestine thereby negating their
detrimental effects on protein digestion and absorption (McLeod 1974; Barry and
Duncan 1984).

The finding that condensed tannins in nmulga are depressing its nutritive value
needs to be exploited under commercial grazing conditions. Unfortunately, the
current cost of PEG rules against its use as a comercial supplement. Evaluation
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of anal ogues of PEG may provide an effective supplement with greater economc
appeal .

Another option may lie in the use of mcro-organisms with the ability to break
down mul ga condensed tannins in sheep. Wile this may be a long term prospect it
probably offers the nost efficient method of dealing with the problem

A third possibility may exist in exploiting the regional, seasonal and between
tree variation that occurs in CT content (2-11%) of nulga |eaf.

Managenment and suppl ementation strategies could be devel oped which ninimse the
apparent anti-nutritional effects of condensed tannins in mulga thereby enhancing
sheep productivity.
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