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Faecal near infrared reﬂectance spectroscopy (F.NIRS)
measurements of non-grass proportions in the diet
of cattle grazing tropical rangelands
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Abstract. Frequent faecal near infrared reﬂectance spectroscopy (F.NIRS) analyses of faeces from cattle grazing a range
of tropical pastures were used to measure the non-grass component, and other aspects, of their diets. Seasonal proﬁles of
non-grass and crude protein in the diet are presented for nine sites from the speargrass, Aristida–Bothriochloa, and Mitchell
grass dominated pasture regions, and for three shrubland sites where browse was plentiful. In grass-dominated native
pastures of the speargrass and Aristida–Bothriochloa pasture regions of Queensland where little browse was available,
non-grass was usually only 5–15% of the diet. Diet non-grass was even lower for a buffel grass pasture. In uncleared
eucalypt woodland in the speargrass region, browse may have contributed up to 20% of the diet in the late dry season when
grasses were senesced. In regions with abundant browse (e.g. mulga lands and desert upland systems) cattle preferentially
selected actively growing grasses and forbs when they were available. With diminishing availability or declining quality
of the forbs and grass due to grazing selection and dry conditions, browse increasingly contributed to intake. In Mitchell
grass dominated pastures forbs often comprised more than 50% of the diet, and there appeared to be strong selection
for forbs during the dry season. Where browse was available in association with Mitchell grass dominated pastures, it
appeared to contribute to intake only in the late dry season. Dry season sampling in monsoonal tallgrass and Mitchell
grass dominated pastures indicated dietary crude protein to be linearly correlated with diet non-grass, demonstrating the
importance of non-grass in the prevention or alleviation of dry season protein deﬁciency in cattle. Changes in diet selected
by cattle in relation to season and rainfall were generally in accord with the previous limited information, largely with
sheep, in comparable vegetation systems. The results demonstrate the value of F.NIRS technology to assist understanding
of diet selection by grazing cattle in northern Australia.
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Introduction
Since cattle grazing the rangelands of northern Australia
depend primarily on the vegetation on offer for their
nutritional requirements, an understanding of the forage selected
is obviously important for sound nutritional management.
However, diet selection by cattle grazing the rangelands of
northern Australia is poorly understood, largely because of the
variety and complexity of the vegetation and herbivore selection,
and the inadequacy of experimental methods. Nevertheless, it is
clear that cattle grazing native vegetation systems do select a
wide variety of plant species and morphological components,
and that this selection has important implications for managing
cattle for production and rangelands for sustainability (Squires
1980; Holechek 1984; Wilson and Harrington 1984; Volesky
and Coleman 1996). Measurement of the botanical composition
of diets selected by grazing cattle and sheep has until recently
depended on techniques employing oesophageally-ﬁstulated
animals, histological examination of undigested plant material
in faeces, disappearance of plant components from pasture over
deﬁned intervals, and observation of grazing animals. Each of
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these techniques may involve large inaccuracies and require
substantial experimental resources (Holechek et al. 1982; Coates
et al. 1987; Gordon 1995). Information is particularly lacking for
cattle grazing the unimproved rangelands of northern Australia.
Studies on diet selection by sheep (Wilson 1976; Lorimer 1978;
Graetz and Wilson 1980; Harrington 1986; McMeniman et al.
1986; Orr et al. 1988) can provide additional information but
extrapolation of diet selection from measurements with sheep to
cattle may be misleading (Dudzinski and Arnold 1973; Wilson
1976; Squires 1980; Graetz and Wilson 1980).
Faecal NIRS has been developed to provide a practical
and inexpensive tool to measure various dietary and faecal
attributes (e.g. diet crude protein concentration, digestibility,
neutral detergent ﬁbre and acid detergent ﬁbre, faecal N and
faecal ash) in free ranging ruminants (Brooks et al. 1984; Lyons
and Stuth 1992; Leite and Stuth 1995; Coates 2004). It has also
been used to measure the proportions of speciﬁc plant species,
or groups of plant species, in the diet (Walker et al. 1998, 2002;
Decruyenaere et al. 2004; Landau et al. 2004). One difﬁculty
with this approach is that major experimental resources would
10.1071/RJ07011

1036-9872/07/010051

