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ABSTRACT 

The ach i e vement of i nc reased p rodu ct i on from North I sla nd H i l l  Cou nt ry 

( N I HC ) ,  th rou gh an  i nc reased res ea rch i nput ,  i s  cu rrent ly rece i vi n g 

con s i derable atten t i on  i n  New Z ea l a nd .  T he  t a sk of plann i n g  futu re 

resea rch and  sett i ng p r i or i t i es for t h i s work requ i res an eva l u at i on of the 

c u rrent state of k nowledge rel at i n g t o  h i l l  country graz i n g sy stems , and  an  

a ss es sment o f  fu t u re research need s .  A number of references have been ma de 

t o  the  potent i a l u sefu l ne s s  o f  sy stems mode l li ng i n  resea rch and resea rch 

p l a nn i n g . The object i ve s  for t h i s  s t udy were to  apply modelli ng  to t h e  

development o f  resea rch p ri ori t i es on  N I HC ,  and t o  e valu at e  modell i n g i n  

t h i s  role . 

A s i mu l at i on mode l was con s t ructed  to  as semb l e  the a va i l a b l e  

i n format i on o n  s o i l ,  p a s t u re a nd sheep  component s of N I HC graz i n g sy stems . 

E valuat i on of  the state  of  k nowledge on components  of h i l l  cou ntry sy stems 

was based  on p rob l ems ( data  and conceptua l ) conf ronted du r i ng mode l 

const ruct i on .  The  model s i mu l ated pastu re growth , senescence and decay 

f rom c l i mate dat a .  T h e  s heep component was ba sed on an energy ba l ance 

u s i n g  the  metaho l i sa ble energy system. 

P a rameters i n  ma j o r  component s of the mode l were cali b rated a ga i n s t  

d a t a  set as i de a t  t h e  s t a rt o f  the  study .  Th i s wa s done i n  order t o  obt a i n 

t he ' most vali d '  mode l because  t here were a ra nge of values reported i n  the  

l i t e ratu re for ma ny of  the  pa rameters . Stat i s t i ca l  goodne s s -of-f i t  tests  

were used  as an  a i d to  deci de on  the  st ructu ral accepta bi li ty of the  

c ali brated model, and  s ome i s su es fa c i n g  t he  choi ce of approp ri ate 

s tat i s t i ca l  lack -of - f i t test  for mode l s ,  we re d i s cu ssed i n  det ai l .  Model 

vali d i ty was estab l i sh e d  by s ubj ect i ve j udgement . The  need for 

s u bj ect i vi ty arose ma i n ly becau se o f  u n certa i nty about set t i n gs of some , or 

a l l, i mportant  exogeno u s  va r i ables i n  the  data a va i l able for  va l i da t i on .  



i i i 

E xperi men t s  we re ca rri ed ou t wi th the model whe re stock i n g ra te ,  

l amb i n g  day , l e n gth  of f l u s h i n g ,  wi nter and  spr i ng  rotat i ons , a nd  the number 

o f  pa ddock s ret i red from graz i n g in  ea rly summer ,  were va r i ed. The resu l t s 

were u sed to  def i ne dec i s i ons  gi vi ng  ' opt i ma l  • l e ve l s of produ ct i on .  

C l i mate da ta f rom B a l l a nt rae H i l l  Cou nt ry Resea rch Stat i on were u sed . F i ve 

representat i ve yea rs we re construct ed t o  accou nt for major  va ri at i on s  i n  

c l i mate  expe ri enced at t he s i te .  

E a r ly  l ambi n g  and  w i n ter and spri ng  graz i n g st rategi es wh i ch ma x i mi sed 

s p r i n g  feed supp ly we re c l ear ly  shown as the most  i mportant deci s i ons  i n  

ma x i mi s i n g system p rof i ta b i l i ty .  

T he  ' op t i ma l  • sy stem wa s used as a ba se f rom wh i ch t o  i n vest i gate 

p os s i bl e  bene f i ts  from add i n g  feed i n  spring t h rou gh t he u se of n i t rogen 

fert i l i s er ,  a nd  i n crea s i n g  ovu l at i o n  rate by art i f i c i a l  mean s .  Bot h the 

a bo ve were s hown  t o  be p rof i t ab l e ,  gi ven some adju stments to mana gement 

s t rategi es . F i n a l ly ,  ch a nges  were made to a ra nge of  pa rameters 

i n f l uenci ng  potent i a l  pas t u re and an i ma l  performance .  Effect i n g  some of 

t hese changes by phy s i c a l , chemi cal or genet i c  means  wou l d  be profi tab l e ,  

p a rt i cu l a r ly where woo l  p roduct i on was cpnce rned .  

D i ff i cu l t i es  were con fronted i n  conce i v i n g a means  o f  sett i n g  

obj e ct i ve research pri o r i t i es u s i ng  the model . A nu mbe r of i n format i on 

def i c i enc i es were noted ,  bu t the rea sonabl eness  of  u s i n g sens i t i vi ty 

a na ly s i s  to  rank the i mportance of each def i ci ency i n  an ' i nva l i d' mode l 

wa s  quest i oned .  F u rther  t h e  p robl em of  choos i ng  between obta i n i n g 

i n format i on t o  fu rther i mp ro ve the  mode l , and de vel op i ng i mp roved sy stems 

s u g gested by the  mode l , wa s noted. S ubjecti ve p r i or i t i es we re determi ned � 

based on t he  need to demonst rate supe ri o r systems i dent i f i ed by mode l l i n g ,  

a n d  t h e  appa rent need f o r  a greater u nderstand i n g  o f  part i cu l a r components 

t o  enab l e i mp roved systems t o  be de v i sed. Advant age s  were apparent i n  

u s i n g mode l l i n g as  an a i d t o  ma k i n g t hes e subject i ve ju d gements .  / 



i v  

I t  was  conc l uded t h at t h e  p rocess  of deve l opi n g  a p re-resea rch mode l 

t o  eva l u a te  resea rch needs had  been va l u ab l e . The l ea rn i n g aspect of 

mode l l i n g was  empha s i sed ,  t hou gh p robl ems w i th va l i dat i on occu r where 

mode l l i n g i s  conducted  i n  i s o l a t i on f rom f i e l d  resea rch .  The vi ew was 

s u bmi t t e d  t h at the mode l l i n g  s hou l d  be e xtended to become an  i ntegra l part 

of  a resea rch p rogramme . 
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