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SUMMARY

The utilization of Awcalyptus foliage as a food source by Greater
Gliders (Petawrordes volans) and Brushtail Possums ( 7richostrus vilpecula)
waz ctudied in captive animale fed diets of £ radiata and £ melliodora

respectively.

The rate of passage of wolute (31Cr-EDTA) and particulate
(102 Ru-Phenanthroline) digesta markers was slow in hoth species, The mean
retention time (MRT) of the two markers wase S50h and 46h 1in the Greater
Gliders and 51h and 46h in the Brushtail Possumz. The lack of zeparation
between these two markers wae consistent with the lack of selective
retention of fine particles in the hindgut of the Brushtail Possum,
However, fine particles occurred in greater quantities in caecal digesta of
the Greater Glider (48% DM) than in the stomach (30% DM) or faeces (16%
DM). The rate of passage of an alternative particle marker (3!Cr-mordanted
large particles (<1.0mm>0.5mm)) in the Greater Gliders, was less than half
that of *°2Ru-P, From this it was concluded that 1°3Ru-P excretion
reflected the excretion of fine digeata particles which were selectively

retained in the caecum along with =zolute digesta,

The foliage fed to both species was relatively low in mitrogen
compared with many other plant specieg, and although the NDF content was
moderate, this fibre was highly lignified (lignin:NDF =~ 0,4-0.5:, There
was little seasonal variation in foliage composition. The digestibility of
the fibre fraction of the leaves, although low, was similar to or higher
than that found in a range of herbivoreg fed browse or foliage diets.
Observations made of digesta fragments from the gut of bhoth gpeciez with a
scanning electron microscope showed that megophyll and the less lignified
parts of the vascular bundles were digested first, The epiderm:z and the
more highly lignified tissuesg such ag vegsel elements proved most rezistant
to digestion, Bacteria were the only micro-organismg ohserved in the
hindgut of either species, and many of these attached to plant particles by

means of extracellular materials.
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Both species maintained positive nitrogen balance on the foliage
diets hut maintenance nitrogen requirements were higher than those of other
arboreal marsupials fed eucalypt diets. Greater Gliders required 0.56 g
‘kgW?-73 .31 of truly digestible nitrogen while Brushtail Possums required
0.42 g N-kgw?®-75.q1, The major nitrogen lose in the Brushtails was
faecal nitrogen and in particular NDFN, This wag atttributed to
relatively low feed intakes, a low digestibility of fibre and to the lack
of an effective mechanism for retaining fine particles such as bacteria in
the caecum. In contrast, the high maintenance nitrogen requirement of the
Greater Glider wasz due to the logs of more than 50% of the truly digestible
nitrogen intake in the urine, principally as NH,, It was proposed that NH,
was =xcreted to balance the urinary excretion of acidic detoxification

products,

Supplementation of Brushtail Pogsums with polyethylene glycol
(PEG) resulted in higher intakes of dry matter (37 - 48 g-kgWw?®-7%-d°1)
metabolizable energy (ME) (0,27 - (.45 MI-kgW?° 75 .d"!' and truly digestible
nitrogen (0.44 - 0,64 g N-kgWw©-73.d"') and higher digestibilities of
neutral detergent fibre (27 - 48%)., The overall dry matter digestibility
of the diet was unchanged. These effects were attributed to the removal of

the inhibitory effectg of leaf tanning on microbial enzymes by PEC.

Although £, radiats contained significantly higher levels of
egsential oils than did £ me//r/odora, these were virtually completely
abgorked in bhoth species, Most of thiz oil was absorbed cranial to the
hindgut and there seemed little possibility of zignificant interaction with
the hindgut micro-organisms. Loss of terpsnes during masticatior occurred
in Greater Gliders but was an ingignificant route of loss cempared to

abscrption from the stomach and small intestine.

The major factor limiting metabolizable energy intake in the
Greater Glider was the high logss of energy in the urine. This was
attributed to the excretion of essential oils and phenclic compounds, their
detoxification products and nitrogen as NH . The maintenance energy
requirement of the Greater Glider was estimated to be 0.35 MI-kgW 0-7%5 .d-1-

The lower intakes and digestibilities of £ mo//i/odora dry matter in the



Brushtail Possum were the major reasong for the lower intake of digegtible
energy compared with the Greater Glider, but lower urinary energy losses
meant that ME intake as a proportion of GE intake was similar in the two

species,

Measurement of the concentration of short chain fatty acids (SCFA)
throughout the gut confirmed that the cascum of the Greater Glider and the
caecum and proximal colon of the Brushtail Pogsum were the principal sites
of microbial activity. The rate of SCFA production sn /éro was 33 mmol
skgW-73.d"* in the Greater Glider and 40 mmol kgW®-75-.d'in the
Brushtail Possum, These rates were slow comparsed with most other
herbivores and thie was attributed to the high degree of lignification of
the diets, Acetate was the principal SCFR produced in hoth species
followed by propionate in the case of the Greater Glider and by butyrate in
the rcase of the Brushtail Possum. SCFA production contributed &% of the
digestible energy intake (DEI) of the Greater Glider hut 16% of the DEI of
the Brushtail Possum,

The energy required for free existence of Greater Gliders was
measurad (using HH20) in mixed eucalypt forest in south-eastern
Queensland. The field metabolic rate for maleg was 547 kJ<kgW ! -4 ', The
major energy expenditure was for hasal metabolism and heat increment (43%)
followed by activity (26%) and thermoregulation (9%), Feed intake was
estimated to be about 50g of dry matter per day. Intake of water was
87 ml-kg ' +d ' of which 1% came from preformed water in the leaves and 20%
az oxidation water, with 16ml from scurces such as dew or rainwater on

leaves.

Efficient mastication and a relatively large hindgut, together
with the selective retention of fine particles in the case of the Greater
Glider, were important adaptations for utilizing Fucal/yptus foliage diets.
However, it seemed unlikely that either marsupial species could survive
golely on thesge single gpecies dietg in the wild unlege they were able to

substantially increase their intake of easily digestible nutrients,
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