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AB STRACT 

Comp e t i t i on has been iden t i f ied as a maj or phenomenon a f f e c t ing 

the grow t h  of p a s t ure sp ecies in  mixtures . Thus a s tudy comp r i s ing o f  

field , gla sshous e and c lima te lab ora tory experiments was conduc ted  t o  

iden t i f y  the oc cur rence and t he nature o f  comp e t i t ive relat ionships 

during es t ab l i shmen t and early growth o f  t hree common gra ss spec ies 

used in the p as t or al industry o f  New Zeal and . S imp l e  mod els  of  

compe t i t ive s i tuations we re c reated by the use of  the de  Wi t rep lace­

ment series  p r i ncip l e ,  in order t o  carry out the se s tudies . 

The re su l t s  of  a l l  experiments demonstrated tha t t he s e le c t e d  

species , name ly p er ennial ryeg ra s s  (Loli um perenne L . )  "Grass lands 

Nui " ; pra i r i e  grass (Bromus ca tha r ti cus Vah l) "Grass lands Ma tua" 

and c o cksfoo t  (Dactyl i s  glomera ta L . ) "Grass lands Apanui "  comp e t e  

f o r  the  same env ironmen tal r e sources . The compe t i t ive abil i t ies  o f  

t h e  three spec ies  were in t h e  order o f  prairie  grass  > ryegra s s  > 

co cks foo t .  The superior per formance of  the more comp e t i t ive spec ies  

when compared w i th i t s  monocul ture was associated wi th a co rresponding 

prop o r t ional de crease in the perf ormance o f  t he weaker species in a 

mixtur e .  These relat ionships we re observed wi thin 3-4 weeks a f ter 

p lan t ing and d i d  no t a l t e r  under the adop t ed experimen t a l  cond i t ions . 

In addi t i o n ,  t he f i eld exp e r imen t  i ll us t ra ted tha t t hese re lat ionships  

were p e r s i s t an t  in the  se cond year , under an in f requent cut t ing 

reg ime , a l t hough seasona l growth pat terns of the three spec ies  we re 

i den t i f i e d . 

Ini tia l and sub s equent p lant s i ze had a de t ermin i s t i c  e f fe c t  

o n  t he resp e c t ive compe t i t ive ab i l i t i es o f  the selec ted gra s s e s . 

Thi s  was as s i s ted  by their growt h  pat terns and earli er germina t i on 

o f  t h e  more c omp e t i t ive spec ies . Seed cha rac ters a lso showed a 

pos i t ive relat ionship wi t h  the p lant s iz e  and c ompe t i t ive ab i l i t ie s  

o f  t he s e le c ted  gra sses . 

Y i e lds o f  t he mixtur e s  lay be tween those o f  t he respe c t ive 

monocultures in a l l  exp er iment s , irrespe c t ive of s easonal growth 

pa t t er r�o f the species . S imulated spring and autumn t emp e ra tures 
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within the c limate lab o rator ies d i d  no t change the pat tern o f  y ield 

or  t he c omp e t i t ive ab i l i t ies and relat ionsh ips of  these three species . 

Evaluat ion o f  the e f fe c t s  o f  compe t i t ion on the growth of  

ind ividual p l ants of  t hese spec ie s when grown in mix tures revealed 

that  both t i ller appearance rate and to a greater ex tent the rate of 

l e a f  appearance on the main s tem in all spec ies were affec t ed b y  

c omp e t i t ion during early growth . These e f fe c t s  were as sociated with 

t he d ry mat t e r  accumulation p att er�s o f  t he selected  spec ie s  in 

mixtures . 

Roo t  compet i t ion b e gan earlier and had a grea t e r  impac t on the 

overall comp e t i t ive relat ionsh ips b etween the selec ted species t han 

shoot  compe t i t ion . Thi s  was a t t r ibuted to the ear l i er and greater 

i n terminglin g  of the root systems than shoot systems . Evaluat ion 

of the root growth o f  spec ie s  both as s ingle p lant s  and in mix tures 

supported  this conclus ion . However , the me chanisms of  root comp e t i t ion 

were not eluc idated . 

In order t o  ident i fy the pas ture es tab l i shment prac t i ces o f  

f a rmers and thereby relate the resul t s  o f  these s tudies t o  the 

p r a c t ical s i tuation , a survey was carr ied out among farmers in 

c en t ral New Zealand . The results h igh l igh ted that farmers use s eed 

mixtures cont aining 2-4 gras ses to estab l ish their pas tures . The 

grasses selec ted for th i s  s t udy were shown to be those mo s t  commonly 

used by farmers . 

The result s  of  the exper imen t s  o f  this s tudy are di scussed 

in relat ion to the pas tora l  industry o f  New Zealand . 
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