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ABSTRACT 

This thesis provides a defini t i on of relative nutrient effici ency 

( RNE) by which speci es and strains of pasture plants can be different iated 

in a quantifiab le manner according to  the shape of the ir  response surface 

to applied nutri ents . Attent i on is drawn to  the fact that RNE is  under 

genetic  control and to the p robabili ty  that no single casual mechanism 

controls RNE because of the interdependence of plant physi ological  p rocesses. 

Experiments are reported i nvesti gating the RNE of strains of 

Yorkshi re fog ( Holcus lanatus 1.), perennial  rye grass ( Lolium perenne L . ) , 

Lotus pendunculatus Cav . ( Syn �· uli ginosis Schkuhr . ,  L. maj or Sm. ) and 

whi te clover ( Tri folium repens 1.). Ini tial  experiments examined a number 

of strains of each speci es for their  RNE in response to N for the grasses 

and P for the le��es . Subsequent experiments compared strains of both 

grass species in  response to  N and le gume speci es in  response to  P together 

'.-li th the effects of climate . Heasurements were made of dry mat ter yi elds , 

shoot:root rati os, N absorp t i on and utilizati on ,  and in addi t ion for 

le�wnes the ir  N fi xing activi ty and P absorpt ion and ut ilizat i on .  

A final experiment examined c li matic paramaters affecting RNE of  tvlO 

strains of whi te clover in response to P and thei r relative abili t i es to 

remoboli z e  and re-uti li ze N and P in  younger compared to older t issue . 

Results of a l l  experiments showed differences in RNE among strains of 

each speci es .  They also showed that RNE is dependent upon climate , wi th hi gh 

RNE generally being exp ressed under conditi ons most  fa'!ourable for maximum 

growth .  

A bred strain of Yorkshi re fog  - Massey Basyn, 1·1as found t o  provide  

hi gh yi elds relative t o  others at low levels of N .  This was attributed to  

i ts greater ability t o  absorb and utilize N .  Among p erennial ryegrasses 

Jvlangere strain possessed lm.r RNE under a 1 5/1 0°C day/night temperature and 

200 vlm
2 

li ght intensity due to  i ts inabi li ty to absorb N through restricted 

root development . Comparison of the most efficient strains of Yorkshire 

fog  and p ere1mial ryegrass showed that they  did not differ in RNE and i t  

i s  concluded that the 'low fert i li ty' c lassificat ion of Yorkshi re fog  

is unwarranted . 

The ini t ial experiment wi t h  Lotus identifi ed strains differing i n  RNE 
but this finding was not confi rmed i n  the subsequent experi ment . A strai n  of 

whi te c lover  from the Netherlands (Tamar) v1as found i n  two experiments to  have 

hi gh RK2 through providing high yields at medium to hi gh levels of P .  In the 

final experiment where Tamar was compared vli th  Huia whi te clover ,  i ts greater RNE 



i i i  

was due t o  a greater abi l ity t o  absorb and uti l i ze N and P,  to  remobol i ze 

N and P from o lder to younger t i s sue and to mobol i ze so luble sugars  from 

shoot s to root s .  

Compari son o f  the most effic ient strains o f  white  c lover and Lotus 

showed that  the former re sponded better  to high level s of P .  

I t  i s  conc luded from thi s series  o f  experiment s that genet i c  variabi l ity 

exi st s among the speci e s  studied and t ha t  the ir di ffering RNE could be 

explo i ted to bring about economie s in t he use of fert i l i zer s .  
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