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( i i )  

AB STRAC T 

Two areas o f  research are reported  in this s tudy . F i r s t , the 
c ompari so n  between the pro f it ability o f  a high performanc e f lock a nd a 
low per f o rmanc e flock run at  a higher  s t o c king rate  o n  Ma s s ey 
Univer s i t y ' s  Tuapaka hill  c ountry uni t . Second , the c ompari son 
between s imple feed budget ing and c omplex s imula tion mod e l ling as 
methodo l o g i e s  used in th e design of past oral  based sys t ems . 

Whi l e  the higher performanc e f lock i s  found t o  be marginally more 
pro f i t a b l e  than th e lower performanc e f l o c k ,  the s impl e  ( spreadsh e e t  
based ) f e ed budget models u sed for  the analysis show l i t t le differ ence 
in the p a t t ern of f eed demand between th e flocks . The greatest  
di f f erenc e s  in pro f itabi lity were due  t o  s t ocking rate  r a ther than 
perf orma nc e .  A low stocking rate system that allowed l ambs t o  be 
g r own o u t  to heavy carcass  weigh t s  wa s found to be the mo s t  pro f i t able 
sys t em for Tuapaka . A number o f  weakne s s e s  can be ident i f ied in the 
s imp le f eed budget ing appro ach however . 

The s e  inc lude : limited feed t able data  on the e f f ec t s o f  
d i f f erent leve ls o f  nu trit ion on animal perf ormance f o r  t h e  periods  o f  
pre gnancy and lac t a t i o n ;  a l a c k  o f  feed t able data on t h e  relat ionship 
be tween f e ed int ake and wool produc t i o n ,  and failure to  t ake int o  
a c c o unt the inter act ion be tween past ure c over , past ure growth rat e s , 
past ure qua lity , animal int ake and subs equent leve l s  o f  animal 
performa nc e .  These lat t er two weakne sses  are ana lysed by u s ing 
spreadsh e e t  based s imulation models  in the second part o f  th e study . 

The r e sult s o f  the se analysis indic ate  that wool product ion i s  
u nder - e s t imated by the s imple f e ed bud get mo del , par t i c u l ar ly in the 
c a s e  o f  th e high performanc e f l o c k .  C orrect ing thi s  increases the 
pro fit  margin between the two f l o cks , but does not a l t e r  the r anki ng s .  

Ana lysis  o f  th e e f f e c t  o f  int era c t ions betwe en pasture  compo nent s 
and anima l performance over the period o f  lactation shows that the 
s imple f ee d  budget appro ach f a i l s  to repr e s ent the true s i t uat ion i n  
t e rms o f  t h e  pattern � f  past ure growth , animal intakes and subsequent 
p e r f ormance level s ,  and that  th i s  is e s peci ally so where  pasture c over 
f a l l s  be l ow 1 000 kg DM/HA . Th i s  analysis  suggests  tha t  the linear 
r e l a t ionsh i p s  a s sumed in the s imple f eed budget approach d o  not h o l d  
in reali t y . 

The c o nc lu s ions f rom thi s  s t udy are that a high p e r f o rmanc e ,  l ow 
s t o cking r a t e  system would be more p r o f i t able than a l ow perf ormanc e ,  
h i gh s t o cking rate system for  the Tuapaka h i l l  country u ni t , but that 
i t  would o f f er lit t le advant age in t erms of better mat chi ng f e ed 
d ema nd a nd f e ed supply . 



( iii ) 

Complex simulation modelling has  a numb e r  o f  advan t a g e s  over the 
simple feed budgeting technique . However , the use  o f  th e s e  mod e l s  � s  
dependen t on the validat ion of th e models  and the con s t r u c t i on o f  
mod e l s  th at are " u ser- friendly" . The study iden t ified a n umber o f  
areas wh ere f ur ther work i s  required in the validat ion o f  some o f  the 
more complex int er-relat ion ships . 

Simple feed budgeting is qu ick and simp l e  t o  use , and in a gro s s  
sen se provide s feasible results provided pa s t ure cover levels are 
maintained wi thin c er t ain bound s .  The defin i t ion of th e upper and 
lower bounds requires further wo rk , a revi ew of the lit erature 
suggests they are 1 00 0  and 1 7 00 kg DM/ HA .  

Th e use o f  spreadsheet techno logy proved highly e f f ec t ive f or the 
development o f  simple f e ed budget mode l s . H owever ,  there  were a 
number of con s train t s  evident when spreadsh e e t s  were used  for the 
c on s truction o f  more c omplex mode l s . The s e  in c luded , c apacity , 
c a l c u lation t ime and limi t a t ion s  in t erms o f  the avai l ability o f  
mathematical formulae . Wi th further devel opmen t s  in thi s  t e chn o logy 
expected , spreadsheet s should prove a u s e f u l  t oo l  in the developmen t 
o f  more compl ex simu la t i on models . 
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