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SUMMARY 

The macropodines (kangaroos and wallabies) are 
herbivorous marsupials with a digestive system comparable 
to the ruminants. Ingested fo'od is subjected to 
extensive nicrobia1 fermentation and modification in a 
capacious forestomach and secondary fermentation occurs in 
the caecum-proximal colon. The macropodine stomach is 
essentially a long tubular structure, markedly different 
to that of the ruminants, and relationships between stomach 
structure and digesta flow have not been previously 
investigated. Similarly, little is known of the mode of 
microbial activity in the forestomach and quantitative 
estimates of the extent of mitrobia1 fermentation have not 
been reported. 

The present comparavive study was undertaken to 
examine some of these aspects of the physiology of 
f9rmentative digestion in three macropodine species; 
Thyloga1e thetis (red-necked paderne1on), Macr~:n:)Us 

giganteus (eastern grey kangaroo) and Macronus eugenii 
(tammar wallaby). These species represent adaptation to 
widely different habitats. Reference was also made to 
other macropodine species and so~e direct comparisons were 
made with sheep. 

1. Differences in structural features and dimensions 
of the stomach occurred among the three species and were 
defined.' Radiographic techniques were uSI.~d to determine 
the initial dispersion pattern of orally infused contrast 
medium in the forestomach of adult anima1s~ This varied 
among the three species and was related, in particular, to 
the position of the cardia and the degree of development, 
or absence, of a gastric sulcus (oesophageal groove). 

2. The d~lamics of flow of the fluid and ' 
particulate phases of digesta along the digestive tract 
of the three' snecies wer(~ defined. The pattern of flow .. 
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of digesta through the macropodine stomach was very 
different to that observed in sheen and defined as ... 

XIX 

tubular flow. Ingested food entering the cranial regions 
of the stomach slowly traversed the length of the 
forestomach but total mixing of forestomach contents did 
not occur. In addition, the fluid phase of digesta 
traversed the forestomach more rapidly than the particulate 
phase but this was not due to preferential retention of 
larger dietary particles. A similar pattern of digesta 
flow was observed in both T. theti~ and M. eugenii when 
fed either chopped lucerne hay or fresh Phalaris aguatica 
grass. 

3. Parameters of intake and digestibility were 
measured in all three species~ and sheep, fed chopped 
lucerne hay and in !. thetis and M. eugenii fed fresh 
Phalaris. All species were similar in efficiency of 
utilisation of acid-detergent fibre but less efficient than 
the sheep. M. eUFenii maintained nitrogen balance on a 
much lower ad libitum int~ke of diet than observed in the 
other species. 

4. 'The dynamics of 14C-urea and tritiated water 
(THO) metabolism were examined in T. thetis and M. eugenii. 
In both species a similar proportion of urea was recycled 
to the digestive tract and degraded by microorganisms. 
This was observed on both diets. However, THO turnover 
was faster in !. thet~ and independent of diet. 
Collectively, the results suggested that M. eugenii may 
ha're a lower standard metabolic rate than T. thetis, 
rather than a more efficient mode of fermentative digestion. 

5. Quantitative estimates of the partitioning of 
digestion in the stomach and intestine were measured in 

"-
the three species fed chopped lucerne hay. Apparent 
fermentation of dietary constituents in the forestomach 
were extensive and similar in all three species and 
comparable to published estimates for the sheep. A 



xx 

pattern of decreasing rate of apparent digestion of dietary 
constituents along the length of the forestomach was 
defined an.d related to the tubular pattern of digesta flow. 
Among the three species, minor differences in the extent 
of digestion in different regi6ns of the forestomach were 
related to stomach structure. 

6. Estimates of microbial activity in the forestomach 
were obtained by in vitro and in vivo techniques. 
Microbial production of volatile fatty acids and ammonia 
and incorporation of ammonia nitrogen into bacterial protein 
were measured in vivo in 1:. theti.s and M. eugenii fed 
chopped lucerne hay. Estimates were similar for both 
species. The efficiency of microbial utilisation of 
dietary organic matter and" nitrogen was similar in both 
species and although comparable to published estimates for 
the ruminants, the mode Qf microbial activity in the 
macropodine forestomach is very different. 




