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ABSTRACT 

The fol l owi n g  exper iments were carri ed out to study the vol untary 
feed i nt ak e  and rumen d i gest i on of Red Deer and Angora-NZ feral goats , 
compared to Border-Le i cester/Romney cross s heep , name ly :  ( 1 ) I ntake 
and u t i l i s at i on of a l ow qu al i ty threshed prai r i e  gras s straw ( 1 3 . 7  g 
N/Kg OM ) by goats and sheep ; ( 2 )  chewi ng behav i our per 24  h dur i ng 
eati ng a nd rumi n at i ng by goats and sheep fed on l ucerne h ay, and the 
effi c i en c i es  of chewi ng dur i ng eat i ng and rumi nat i ng upon the break ­
down of feed part i c l e s ;  ( 3 )  seasonali ty i n  nutr i ent supp l y  by deer , 
goats and s heep fed on a med i um qu a l i ty l ucerne hay d i et ( 28 . 3 g N/Kg 
OM ) i n  s ummer and in wi nter , and ( 4 )  the  rol e of me l aton i n  ( Me )  i n  the 
contro l of seasona l  VF I i n  Red Deer . 

1 .  Goats showed a superi or u t i l i sat i on of the l ow q u a l i ty forage 
d i et ,  w i th a greater vo l u ntary i ntake ( g/Kg w0 · 75; d )  of OM ( 55 . 6  g vs 
33 . 8  g )  and DDMI  ( 1 7 . 4  g vs 8 . 2  g ) , apparent d i gest i b i l i t i es of OM 

( 31 . 2% vs 24 . 3% ) and tota l  fi bre ( 36 . 8% vs 32 . 6% ) , espec i a l l y  that of 
l i gn i n  ( 1 1 . 3% vs  5 . 3% ) , when compared to sheep . The greater VFI ( g/Kg 
w0 · 75; d )  by goats was assoc i ated wi th a l arger rumen poo l s i z e  ( g/Kg 
w0 · 75  of ( OM + l i qu i d )  by goats than  sheep ( 334 . 7  g v s  2 1 3 . 5 g ) . The 
s uper i or  fi bre d i gest i b i l i ty by goats was as soc i ated w i th a greater 
rumen N H3 -N concentrati on ( mg N/L : 1 1 5  mg vs  80 mg ) ,  greater produc­
t i on r ates of NH3-N i n  the rumen ( IRL : g N/Kg w0 · 75;d  of 0 . 84 for 
goats and 0 . 49 for sheep ) . A mechan i sm for i ncreas i ng rumen NH3 -N  
concentrat i on i n  goats was apparent through s l ower rates of  i nf l ow and 
outf l ow of water from the rumen ( g/g  DMI /d ) .  Goats al so  showed 
greater rumen mol ar proport i on s  of val erate and butyrate , and a ten­
dency for a l onger rumen MRT ( h ) of p art i cu l ate  OM ( l i gn i n  and Ru­
P hen ) , compared to sheep . Goats h ad smal l er proport i on s  ( 5 . 1 % vs  
9 . 6% )  of l arge part i c l es ( >4 . 0  mm) , and greater proporti ons ( 1 9 . 4% vs 
1 6 . 1 % ) of smal l parti c l es ( < 1 . 0  mm) i n  the rumen contents  than sheep . 

The factors l i sted above wou l d a l l favour the potent i a l growth and 
attachment to feed part i c l es of fi bre-d i gest i ng bacter i a  i n  the  r umen 
of goat s ,  compared to s heep . 
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2 .  Goats spent more t i me chewi ng dur i ng eat i ng  ( +3 . 1  h/24 h )  and 
l es s  t i me chewi ng dur i ng rumi nat i ng ( -2 . 2  h/24 h) than  sheep when fed 
on l uc erne hay .  Goats had a greater number of chews/mi n spent eat i ng 
( 1 54 vs  1 28 )  t h an sheep , and a smal l er n umber of chews dur i ng rumi n a­
t i ng ( 79 vs 1 00 )  than sheep .  The effi c i ency of chewi ng  dur i n g  eat i ng 
i n  break i ng down feed part i c l e s to < 1 . 0  mm ( < C . EAT> ) was greater by 
goats th an  by s heep ( 85% vs  48% ) and <C . RUM> was sma l l er by goats th an 
sheep ( 48% vs 59% ) . When corrected for the number of chews spent 
chewi n g  dur i ng eat i ng and rumi n at i ng ,  the d i fferences i n  < C . EAT> and 
<C . RUM> between goats and sheep d i s appeared ( for <C . EAT> , 2 . 1 % vs 
2 . 4% ;  for <C . RUM> , 0 . 6% vs 0 . 6% ) . 

3 .  Sheep showed no  evi dence of seasonal  cyc l es of VFI  when fed 
on l uc erne h ay .  I n  contrast to s heep , deer showed marked seasonal  
cyc l es of an i ncrease i n  summer of vo l untary DMI ( +33 . 8% ) , DDMI 
( +29 . 9% ) ,  ME I ( +25% ) , apparent fi bre d i gest i b i l i ty ( +1 1 . 2% ) , MRT of 
l i gn i n  ( +26% ) , rumen pool of DM + l i q u i d  ( 5 1 . 3% ) , i nterna l  recyc l i ng 
of water to the rumen ( +74 . 1 % ) , rumen NH3-N  concentrat i on ( +56 . 4% )  and 
Ac/Pr rat i o  ( +1 6% ) . A l l the  cyc l es showed a trough i n  w i nter and a 
marked i ncrease i n  s ummer . The expan s i on i n  the rumen poo l s i ze ,  a 
l onger rumen MRT of d i gesta and a greater recyc l i ng of water i nto the 
rumen , al l owed for an i ncrease i n  VF I  ( wi thout depres s i ng apparent 
DMD ) , and for an i ncrease i n  apparent fi bre d i gesti b i l i ty i n  s ummer . 

Goats a l so  showed an i ncrease i n  vo l untary DMI i n  summer 
( +1 9 . 7%) , as soc i ated wi th i ncreases i n  a number of rumen d i gest i ve 
funct i on s ,  wh i ch were a l l not as marked as for deer . Un l i ke deer , the 
i ncreased VFI  in  summer occurred at the expen se  of a red uced apparent 
DMD ( -9 . 8% )  and fi bre d i gest i b i l i ty ( -5 . 8% ) . 

Deer showed a faster rumen FOR of l i qu i d  ( 1 5 . 6%/h )  t han 
( 1 0 . 0%/h )  and sheep ( 1 0 . 4%/h )  both i n  summer and i n  wi nter . 

goats 
Goats 

d i ge sted l i gn i n ,  the l east d i gest i b l e  component of fi bre , more effi ­
c i ent ly  t h an sheep , both i n  s ummer ( 1 8 . 9% vs  1 4 . 6% )  and i n  wi nter 
( 2 1 . 9% vs 9 . 4% ) . The greater f i bre  d i gest i b i l i ty by goats than sheep 
i n  wi nter was assoc i ated w i th a greater rate of NH3-N product i on i n  

the  rumen ( I RL of 1 . 1 3  g v s  0 . 98 g ( g  N/Kg w0 · 75; d ) ) .  The threshol d  
to  pass age of parti c l es through the ret i c u l o-omas a l  or i f i ce was 1 . 0 mm 
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for deer , goats and sheep,  wi th more than 98% of the part i c l es i n  the 
faeces be i ng < 1 . 0  mm . 

4 .  Exogenous s ubcutaneou s imp l ants of mel aton i n  ( Me )  i n  s pr i ng 
i n  c astrated mal e Red Deer caused reduct i on s  i n  VF I , water-f i l l ed 
rumen c apac i ty ,  rumen d i gesta l o ad , and heart rate ( beats/mi n ) , to  
occur i n  both ear ly  and i n  l ate summer. Me l aton i n  poss i b l y  entra i n s  
t he  seasonal  cyc l es of VFI  i n  Red  Deer to photoper i od ,  and control s 
the seasona l i ty of VF I .  Method s are suggested for reduc i ng the mag­
n i tude of the wi nter depres s i on i n  VF I i n  Red Deer stag s ,  u s i ng 
i mmun i s at i on aga i nst Me . 
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