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ABSTRACT 

Methane (CH4) is one of the end products of fermentation of ingested feed by 

the microbial population resid ing i n  the foregut of ruminants . lt represents a 

potential loss of 2- 1 2% of gross energy consu med , and is a potent greenhouse 

gas . The objective of this study was to fi rstly measure methane emissions for 

the first time using the sulfur hexafl uoride tracer technique in red deer ( Cervus 
elahus) grazi ng ryegrass-based pasture (Lolium perenne) and secondly, to 

compare methane emissions of deer grazing chicory ( Cichorium intybus) and 

plantain (Plantago lanceolata) with those g razing ryegrass-based pasture .  

Methane production per day and per kg of dry matter i ntake ( D M I )  was 

measured us ing the sulfur  hexafluoride tracer technique cou pled the with 11-

alkane techn ique for feed intake estimation in  25 red deer g razing ryeg rass­

based pasture ,  chicory or plantain in March and May of 2003 . Methane 

production per u nit DMI  obta ined in this study (37.8 g I kg D M I )  was 

approximately 75-80% greater than values used in the New Zealand National 

Greenhouse Gas I nventory for dairy cows and sheep , and estimated for deer 

grazing ryegrass-based pastures. Deer g razing chicory and plantain in March 

exh ibited lower methane emissions per kg DMI  compared with ryegrass-based 

pasture . However, in May methane emissions per kg of DMI  from p lantain was 

simi lar to pasture ,  which were both higher compared with chicory. The variabi l ity 

and accuracy of resu lts obtained for esti mated DM I  using the alkane technique 

was questioned, and a lack of publ ished i nformation regard ing methane 

production by red deer provided few possible explanations for the a pparently 

h igh methane emissions. This prompted the in i tiation of an i ndoor study where 

DMI  cou ld be accurately measured concurrently with methane production using 

1 2  an imals from the grazing study. 

Mean methane production per kg DM I  of 1 2  mature hinds housed i ndividually 

indoors in metabol ism cages and fed fresh ryegrass-based pasture in August 

2003 was 22.5 g CHJkg DM I .  Th is figu re was s imi lar to publ ished results 

obtained from sheep and cattle on s imi lar d iets and was 42% lower than the 

grazing study in autumn.  This latter result emphasises the i mportance of 
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obtain ing accurate i ndividual DM I  measurements with which to express 

methane e missions per unit feed intake . 

Estimated dry matter intakes using the double n-a lkane technique have not 

previously been val idated agai nst actual intakes for red deer, or for deer fed 

fresh forages. Therefore , the third experi ment attempted to val idate the use of 

this technique with rumen-fistulated , castrated red deer stags housed i ndoors 

and fed either fresh ryegrass-based pasture or plantai n ,  wh i le concurrently 

measuring methane prod uction .  I nd i rect estimation of DMI using the double n­

alkane techn ique u nderestimated actual DMI of pasture by 23.5% and 

overestimated actual DMI  of plantain by 1 3 .9%. These results ind icate that the 

estimation of DMI  by the double n-alkane technique was possibly not val id for 

comparisons between treatments, and across experiments or an imal species.  

The i mpact on methane emissions of the inaccurate estimation of D M I  by the 

double n-technique resulted in  methane production from deer fed pasture being 

overesti mated by 1 1 .0 g CH4/kg DMI and an underesti mation of methane 

production of 4.8 g CH4/kg DMI for deer fed plantai n .  

Findi ngs of th is thesis suggest that the measurement of methane from g razi ng 

and/or forage-fed an imals shou ld be conducted under conditions where D M I  

can b e  measured accurately, otherwise comparisons of methane production 

across treatments , experi ments or species may be inval id .  The latter two 

stud ies indicate that methane production of forage-fed red deer is simi lar to 

publ ished val ues for sheep and cattle .  However, this should be confirmed by 

d i rect comparisons where al l  species are fed the same d iet, methane 

measurements are conducted over the same ti me period usi ng ident ica l  

methods, and feed intake can be accu rately  determi ned . 
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