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A B S T R A C T 

T h i s  t he s i s  rep o rt s  t he re s u lt s o f  t h ree ye a rs '  re s e a rc h  o n  seed 

p roduct io n  of b i rds f o ot t re f o i l  ( Lo t u s  c o rn i cu l a t us L . ) . P revious 

work by other researchers has sugge s t e d  that a p rotracted flowering 

period i s  a ma j o r  factor l imit ing seed product i on in this legume . The 

re s e a rch p ro g ra mme w a s  begun in 1 9 8 6  with an inve s t iga t i on of the 

cause ( s )  of t h i s  prot racted flowering period . By c a re fu l ly examining 

t h e  g ro w t h  a n d  f l o w e ri n g  be h a v i o u r  o f  t a gg e d  shoot s f o rmed a t  

d i f f e rent t ime 5o f t h e  ye a r, i t  w a s  ident i f i e d  t h a t  the pro t ra cted 

f l o w e ri n g  p a t t e rn i n  t h i s  p l a n t  i s  c a u s e d  by the c o n t i n u o u s 

p roduc t i on o f  shoot s w i t h  the c a pa c it y  t o  f lo we r .  The cont inuous 

deve lopment o f  new s h o o t s  rep l a c ing o lde r f lowering shoot s was the 

main cause of t he long f lowering period . Re sult s of the f irst yea r' s 

research a ls o  showed that seed yie l d  i s  prima rily determined by the 

number of i n f lo rescences produced . I n  turn ,  inflorescence numbers a re 

p rima ri l y  dependent on the number o f  shoot s ava i l able a t  the t ime o f  

f l owering . I t  was suggested b y  t h e  re sults  t h a t  manipul a t ion of the 

n umbe r  a n d  b ranching of shoot s s h o u ld be a n  import an t  management 

s t rategy for improving seed product i on in t h i s  plant . 

The second s t age o f  the study invo l ved a number of hand remova l and 

cut t i n g  t re at ment s de s igned to i nve s t igate the pos s ible e f fects of 

s hoot remova l on p lant growth a n d  s eed product ion . Hand remova l of 

c rown shoot s a ffected b ranching behaviour in this  plant . Removal of 

young c rown shoots a t  different growth s t ages re sulted in a range o f  

p lant s t ru c t ura l  f o rms which i n f l uenced s e e d  product i on potent i a l . 

Cutt ing t reatment s ,  the ma j o r  e f fect of which was to remove a sect ion 



. .  

li 

of s hoot f rom t he top, showed no obvious beneficia l  effect s on seed 

yie ld in birdsfoot t refoil. 

In t h e  t hird s t age s t udie s we r e  e x t e nded to inv e s ti g a t e  a mo re 

p r a c ti c a l s i t u a tion in whic h p l a nt g rowt h r e gu l a t ing c hemic a l s  

(pa c l obut razol ( PP 3 3 3 ) , e t h ofume s a t e  (Nort ron ) a n d  fatty a l cohol s  

(Fatol S upe r ) ) were used t o  manipulate s hoot growth and deve lopment. 

Re s e a rc h  at thi s  st age involved both widely spaced individua l pl ant s 

a n d  p l a nt s  g r o wn in a s w a r d  t o  simu l a t e  c omme rcia l ly p r a c t i s e d  

s it u a t ions. R e s u l t s  s howed t h a t  P P 3 3 3  is a p romi s ing p re-p e a k  

flowe ring s hoot manipulator which acts by promoting branching. Nearly 

a 4 0 % increase in seed yie ld was consistent ly obtainedin two years' 

expe riment s when this chemica l  we re applied during the time from the 

p re-bud st age to the e a r ly flowe ring stage. Nort ron showed it s value 

in s w a rd situations when app lied at ea r ly plant deve lopment st age. 

However, Nort ron was of limited va lue when it was used as a post-peak 

flowe ring shoot manipulator because of its injurious effect on p lant 

growth and f lowe ring. Fatol S upe r s howed some potentia l as a post-

peak flowering shoot manipul ator, pa rticula r ly when applied to spaced 

p lants, but was le s s  effective in sward situations. This reduces it s 

v a l ue for u s e  in t h e  na r row row o r  s wa rd s eed p roduction s y s t ems 

current ly practiced in New Ze a l and for birdsfoot t refoil. 
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