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ABSTRACT 

This thesis reports th ree studies conducted on the agronom ic evaluat ion of 

the recent ly i ntroduced forage legume s pecies su l la (Hedysarum coronarium L.) cv. 

Necton ,  for its potential use i n  an i mal product ion systems i n  N ew Zealand . The 

uti l i satio n  of forages, grasses and legumes ,  in  New Zealand is p redominantly by 

g razi ng  in situ. Sul la was i ntroduced to New Zealand for soil conservation ,  but its 

use as a forage u nder a cutt i ng  reg ime is we l l  known i n  the Mediterranean 

cou ntries. I nformat ion was i nadequate for i ts use under  a g raz i ng  reg i me .  

A p re l i mi nary study was co nducted under sheep g razi ng  to assess annual 

he rbage production ,  seasonal patterns of OM production  and pers istence. 

Nodu lat ion fai l u re resulted i n  the appl icat ion of 1 00 kg N ha-1 after each g razin g .  

Severe g razi n g  (H=70-75% herbage consu med) and less severe (L=60-65% 

h e rbage consumed) g raz ing i ntensit ies were imposed at the earl y  reproductive (ER)  

and late reproductive ( LR) g rowth stages. The resu ltant manage ment treatments 

over one year were ERH H H H ,  E R H LLL, E RLHHH ,  ERLLLL, L R H H H  and LRLLL. 
G razi ng i ntensit ies did not affect herbage product ion as residual he rbage senesced 

after g raz ing .  The annual he rbage product ion ranged from 1 2000-20000 kg O M  ha-1 

i n  the ERGS and LRGS treatme nts . Plant de nsity decl i ned 83 and 46% i n  the 

ERGS and LRG S respective ly .  Reg rowth  orig i nated from the crown reg ion i n  both 

g rowth stages. Autumn g razing  management, i neffectively nodulated p lants, 

i nadequate weed control and poor stand persiste nce were identif ied as constraints 

to he rbage production and needed fu rther research . An effective Rhizobium stra in  

ICMP 1 0 1 49 was reisolated , and a concu rre nt t rial e lsewhere, not  by the author  of 

the thesiS, identif ied Stomp 330 E a preemergent herbicide as su itable for su I /a .  

A g reenhouse defo l iat ion t rial was co nducted to elucidate the i nfl uence of 

p lant g rowth stage at defol iation and g razi ng i nte nsity on he rbage accu mu lat ion i n  

t h e  absence o f  compound ing facto rs such as selective g razin g  a n d  t rampl i ng .  Plants 

were defo l iated to 1 ,  7, 1 5  and 30 cm at the late vegetative ( LV) ,  midste m 

e longat ion ( MSE)  and early floweri ng (EF )  growth stages . Across g rowth stages,  t he  

resid ual leaf area was 0, 84 ,  1 80 and 4 1 5 cm2 respectively. Destructive h arvests 

were carried out on days 0 ,  1 4 , 25 ,  40 and 60 after defo l iat io n .  Plant matu rity at 

defo l iat ion  and defol iat ion i ntensity were determi nants of he rbage i ncrease i n  60 

days of reg rowth .  Complete ( 1  cm) defo l iat ion at the  LV g rowth stage res ulted i n  
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a smal ler root system, decreased starch accumu lat ion  and reduced p lant size . 

Defo l iat i n g  to 1 5  cm at the EF g rowth  stage produced the m aximum regrowth of 

he rbage ,  mai ntai ned h igh taproot starch and root mass. 

A g razi ng trial was designed to evaluate annua l  herbage production ,  seasonal 

patterns of DM production and p lant persistence i n  an effect ively nodulated stand 

with m i n imum weed competition .  Seve re (H=70-80% herbage consumed) and less 

severe (L=60-70% herbage co nsu med) grazi ng  i nte nsities were appl ied at t he  late 

vegetative (LV) , m idstem e longat ion ( MSE) and early floweri ng  ( E F) g rowth stages. 

LVH H H H ,  LVLLLL, MSEHHHH ,  MSE LLLL, E FH H H  and E FLLL were the resu ltant 

management treatments over one  year. Grazi ng inte nsity did not i nf luence he rbage 

produced as the postg raz ing herbage senesced . Across i nte nsit ies, the annual 

herbage produced ranged from 22000-25000 kg D M  ha·1 for the various g rowth 

stages. Herbage accu mulat ion rates we re 55 kg DM ha·1 d-1 i n  early su m mer and 

peaked at 78 kg OM ha-1 d-1 i n  late summer and early autu mn .  Plant density 

decl i ned 79,  74 and 29% ove r a year in the LV , MSE and EF treatments 

respect ive ly  and re mai n ing  p lants subsequently disappeared . Late autu m n  g razi ng  

i n  wet soi l condit ions resu lted i n  s ig nif icant plant losses wh ich affected spri ng  

herbage product ion .  

Su l la  was best grazed or cut at the  EF growth  stage for maxi mum herbage 

product ion and perSistence . Complete removal of herbage maxi mised uti l isatio n  as 

remai n i ng stubble senesced and did not contribute to herbage accumulation . U nder 

g razi ng sul la was short-l ived and thus should be managed as an annual forage 

species. Al lowi ng seed to shatter  may be a pote nt ial management tool for the 

mai nte nance of stands. An  autu mn sowi ng fo r spri ng  ut i l isat ion  to exploit winter 

g rowth activity may be advantageous. However ,  late autu mn g raz ing  especia l ly with 

h i gh  stocki ng densit ies under wet so i l  condit ions shou ld be avoided,  and , in general , 

damage to the crown shou ld be m i n im ised . Although a residual leaf area (200 cm2) 

o n  the stubble would improve the rate of reg rowth th is wou ld  appear d ifficu lt to 

attain u nder  g razi ng .  It may be best to cut su l la  to exploit its winter growth activity. 

Su l la  has potential as a speci al pu rpose fo rage when summer and autu m n/wi nter 

pasture deficits restrict ani mal product ion .  
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