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EVALUATI ON OF A UREA- MOLASSES SUPPLEMENT FCR
GRAZI NG CATTLE

J.V. NOLAN*, F.M BALL*, R M MJRRAY*, B.W NORTONt, and
R A LENG

Summaxry

48 Hereford cattle (female) were grazed during the winter nonths on native
pasture in the Northern Tabl el and region of New South \Wal es and given access to
a mxture of urea (3% wv) and nol asses (10%wv) in a roller drum In the
fifth week of supplementation, the quantity of mixture ingested by individual
ani mal s was deternined by using an isotope labelling technique. During this
week only, the supplement was |abelled with tritiated water and the total
quantity of radioactivity in the body was determined by assaying the radio-
activity in blood water. For each individual, intake of m xture was cal cul at ed
fromthe quantity of radioactivity that accunulated in the body as estinated
after allowing for the |osses of radioactivity due to water turnover in the
body. O the 48 animals 8 did not take measurable amunts of suppl ement and
the other 40 animals consuned from30 m to 2.4 |/day. The linear relationship
bet ween |ivewei ght change and intake of supplement suggests there was little
or no response to urea, but the slight positive slope may have been due to the
intake of energy in the nolasses.

1. I NTRODUCTI ON

In the Northern Tableland region of New South Wales it is often necessary
for pastoralists to supplement |ivestock during the winter nonths in order to
mai ntain a high stocking rate throughout the year.

Urea- ol asses |iquid suppl enents have been recommended and are being used
increasingly, due in part to the advent of safer methods, such as the roller drum
for dispensing the materials. In the supplenment, urea has usually been considered
to be the inmportant constituent and the nmol asses has been regarded mainly as an
attractant, which inplies that the pasture selected by the grazing animl is
deficient primarily in crude protein. To be of benefit, the intake of such
suppl ement nust result in an increase of either the voluntary intake and/or the
digestibility of the forage. Ml asses which is usually regarded only as an
attractant may provide snall amounts of energy and al so minerals such as sul phur
and cobalt whose effects have often been ignored in evaluating responses.

There has been wi despread use of NPN supplements (W th nol asses or grains)
in the Northern Tablelands region. However, there is little evidence for an economic
return from supplementation. Conprehensive trials nmade by the New South Wl es
Departnent of Agriculture near Gen Innes in 1971 indicated that there were no
responses to NPN supplenments in grazing sheep (P. McInnes and C. Davis - personal
communi cation). Similarly in a grazing trial wth sheep near Arnidale in which
i ntake of supplenent was neasured, |iveweight |oss during the winter was only
slightly reduced in aninals consuming a urea-nol asses suppl enent; however, the
response could be entirely attributed to the intake of the concentrate (nolasses)
part of the supplement (Nolan et al. 1974).
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In contrast to results fromtrials with sheep, there are suggestions
that cattle may be nore likely to respond to NPN suppl enents under grazing
conditions, and economi c responses to urea-nol asses suppl enentation of cattle
grazing pastures predominantly of spear-grass (Heteropogon spp.) have been
denonstrated (Wnks ¢ Laing 1972).

In studies presented here the |ivewei ght changes of cattle given access
to a urea-nolasses supplement during the winter of 1972 was investigated under
grazing conditions simlar to those of the above-mentioned trial with sheep in
1971.

Il. MATERI ALS AND METHCDS

The study was made during August and Septenber, 1972, on The University of
New Engl and's property "Kirby" Armidale, N.S W The experinmental area of about
50 ha grew uninproved native pasture. At the start of the trial there was an
abundance of dry standing pasture available. Supplenentation was provided
throughout the trial by allowing cattle continuous access to a roller-drum
di spenser containing the supplement and placed near the main watering site.

Forty-eight heifers, aged 2 to 3 years, in the third trimester of pregnancy,
200-300 kg liveweight, were introduced into the experinental area on 23rd August,
1972. During the first week of the experiment a nolasses mxture (approx. 0.25 kg/l )
was given. During the second week urea was added to the mixture, and the
concentration was gradually increased to that maintained for the renmainder of
the trial. The final mixture contained 70 g dry matter (59-g DOV and 13.5 ¢
urea-N per litre of water. The dry matter content and calorific value (16.6 kJ/g)
of the liquid supplenent were estimted as described previously.

Ei ghteen days after the animals were introduced into the experinmental area,
the estimtes of intake of supplenent were nade as follows: at 10.00 h on day 1
tritiated water (TOH) was added to the mixture in the trough, so that the final
concentration of radioactivity was 33 uci/1. The cattle had free access for 7 days
to radioactive suppl enent which was repleni shed and sanpled daily. The tritiated
m xture was washed fromthe trough at 11.30 h on the 7th day and was repl aced
by a similar non-radioactive supplenent.

Bl ood sanples were taken at a set tine froma tail vein of each aninal,
the first one day, and the second five days after renoval of the radioactive
mxture. The blood sanples were deep-frozen (-20°C) until analysed for radioactivity
by nethods described by Nolan et al. 1974.

The livewei ghts of the animals were recorded on three occasions during
the five week experinental period.

The cal cul ations of intake were nade from a know edge of the quantity of
TOH in blood water and the rate of turnover of water (Nolan et al. 1974). For
this calculation, the quantity of water in the body in litres was assumed to be 65%
of the liveweight in kilograms and each animal was assumed to ingest one-seventh
of its week's intake once each day.

[, RESULTS

O the 48 cattle in the trial, 8 did not consune nmeasurable quantities of
suppl enent, while the intakes of mixture by the other animals ranged between
30 m/d and 2.8 I/d.

The rate of Iiveweight change (g/d) was significantly (p<0.05) correlated
with the intake of the supplenent (see the figure).
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Figure. Relationship between liveweight change and intake of urea-molasses
supplement by grazing cattle.

The regression equation (7 = 48) was:-
W = -667 + 0.177 (I) (R2 = 0.10; RSD = 387)

Where W = change in liveweight (g/d)
I = intake of supplement (ml/d)

Iv. DI SCUSSI ON

Armgjor limtation to interpretation of data fromgrazing trials
i nvol ving supplenmentary feeding is the lack of information concerning the
quantity of supplenment ingested by each aninal. The techni que used here
with cattle was first used to measure the intake of urea-nolasses mixtures
by sheep. An inportant aspect of the technique is that it defines response
curves (intake of supplenent-liveweight change) with |arge nunbers of
animals. The errors about these regression curves are largely a function
of the errors involved in estimating intake. These errors have been di scussed
by Nolan et al. (2974), but in brief the greatest error in estimation of
intake occurs if animals consumed the total supplenment once during the seven
day period at the earliest or |atest possible times. Such estimtes would
be approximately 30% higher or lower than the intake cal cul ated assuning
equal daily ingestions of the supplement. Since the aninmals were observed
to visit the trough daily, the actual error, although it cannot be estimated
will be very much smaller. COher errors that may occur are due to variations
in body water content of the aninmals but this again is small and if greater
accuracy is required body water content could be estimted in subsequent
st udi es.

Fromthe regression analysis it is possible to differentiate between
responses to various constituents of the supplements. These aspects have
been di scussed by Nolan et al. (1974) but the basis of the arguments is
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briefly restated here. For animals fed bel ow maintenance, it is suggested
that for grazing sheep or cattle 1.5 extra units of DOM as nol asses coul d
prevent one unit of |iveweight |oss, provided intake of pasture material was
unaffected by supplenentation. Any N in excess of that required to ferment
the nolasses, however, could potentially result in an increase in voluntary
intake and/or an increase in digestibility of the pasture material. In this
event it was suggested that an intake of 23 g N may be required to stinmulate
an extra intake of 1.5 kg of pasture DOM thereby preventing 1 kg of live-
wei ght | oss.

The energy as sugar in each litre of the urea-nolasses misture used in
the present trial (containing 60 g DOM and 13.5 g N per litre) coul d have
prevented a liveweight |oss of 42 g provided the intake fromthe pasture was
unchanged by supplementation. |If the additional N stinulated a maxi mum
theoretical increase in DOMintake fromthe pasture (833 g) then 556 g
|'i vewei ght coul d have been spared per litre of mixture consuned.

The rel ationship between intake of the nmixture and the sparing of
liveweight loss is shown in the figure. The regression, although significant,
indicated that N provided in the supplenent had little or no effect on
Iivewei ght change. This conclusion is simlar to that arrived at the year
before with sheep under simlar conditions (Nolan et al. 1974). The trial
reported here indicates that this supplement was of little benefit for cattle
during the winter nonths in the New England region. It has been suggested
that cattle are less able than sheep to select a diet of adequate N content,
and thus nay respond to NPN suppl ements under conditions in which sheep would
not respond. However this is not indicated by the present trials.

Under the conditions of this experinment, it is likely that energy in
the pasture was the first limtation to aninmal production rather than N, or
any of the minerals contained in nolasses (S, Co, M, My etc.), since these
were available in the supplement. The slight positive slope of the regression
(figure) was probably due nmainly to intake of energy provided in the nol asses.
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