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ABSTRACT 

S i nce 1 9 72  ther e has b een interest in the grea ter use  o f  

seed p ro t e i n  i n  g rai�based meals f o r  s t ock . Lup ins were one 

o f  the c rops proposed to  f i l l this requi remen t . Th i s  s t ud y  was 

ini t ia t ed to p rovi de in fo rmation on the agronomic requi rement s  o f  

Lupinus angustifo lius, L. luteus and L. albus f o r  seed p roduc ti on 

wi th emphasis  on the s o u t he rn North fs land o f  New Zea land . I n  

ad d i t i on ,  some mo re ba s i c  studies on ca rbon and n i t ro gen trans

l oc a t i on and the response of lupins t o  wa t e r  s t re s s  wer e also  

ca r r i ed out t o  prov i de a better und e r s t anding of  the l up i n  p lan t 

and i t s  r esp onse to i t s envi ronme n t .  

Init i a l l y  some fie l d  experiments were l a id down t o  measure 

responses to sow i ng date , plant density, defo l i a t ion and c u l t ivar .  

A t  w i d e  spac i ng, L. aYI.(.IUStifol?:us showed a n  approxima t e l y  l inear 

d e c rease in seed yield/plant as sowing date moved from Ap r i l  to 

Oc tobe r .  At  no rma l densities, h owev er , sowing in  l a t e  July gave the 

bes t s eed y i e l d .  Aut umn sowi n g s  we r e  a f f ec t ed by d i s ease . I t  wa s 

c on c l uded tha t, in the absenc e o f  d i s ea s e ,  seed y i e l d  was largely 

d e termined by t he l e n g th of  t he pe r iod o f  favo urab l e  envi ronmen t a l  

condi ti ons be tween the s t a r t  of  f l oweririg and the f i n i sh o f  

reproduc t i v e  deve l opment . This pe r iod  determined the number of 

l a t e ra l in f l oresc ences  produced which , in turn,  d e t ermined the n umb er 

of pods prod uc ing seed . Pod n umbe r was the ma in component 

i n f l uenc ing seed y i e l d . Th us , ear l y  sowing and r e l ia b l e  summer 

rain fa l l  or i r r i ga t i on seem to  be the fac tors d e t ermining h i gh 

l u p i n  seed y i e l ds . 

Responses to den si ty  we r e  variab l e .  In one expe riment there was 

no response in seed y i e ld by four c u l t ivars over th ese sowing t imes 

to d ens i t i e s  ranging f rom 50- 1 4 0  pl /m
2

. In a f ur th e r  exper imen t ,  

i n c reases in seed y ie l d  we re obtained a s  plant  d e n s i ty increase d  

f rom 2 5- 1 00 p l /m
2

. 



Remova l o f  the main s t em growi ng poi n t  ear ly i n  growth b r i e f l y  

s t imu lated  l a t e ra l  s t em growth but  t h e  e f fe c t  on lateral  s tem 

seed y i e ld wa s i n suf f i c i e nt  t o  compen s a te for the loss of the main 

s t em seed s . 

The re was l i t t le difference be t ween t h e  L. angustifo lius c u l t ivars 

Uni harves t ,  Un iwhi t e  a nd Unicrop wh en sown ear ly but , wi th l a t e  

s pr i n g  sow i ng , Un i c rop flowered ea r l ier  wh i ch w a s  a n  advant age 

under dry e a r l y  summe r c ondit i on s . I n  one exp e riment  c omp a r ing 

a r ange o f  l e g ume species , L. albus and Pisum sativum p r oduced t he 

h ighes t s e ed y i eld  b u t  L. albus and L. luteus yielded the mos t  

p ro t e i n  p e r  uni t area . The peak r a t e  o f  nit rogen a c c umu l a t i on 

i n  a l l  sp e c i es wa s s i mi l a r  and t he main f a c t o r  i n f luenc i n g  p rotein 

y i e ld appeared to  be  the dura t ion o f  n i t rogen ac cumul a t i on .  

Provided each c rop u t i l i s ed  s i m i l a r  d u ra t i ons of th e growing p e r i od , 

t he yie l d  o f  seed prote i n /ha from va ri ous l egume c r ops i s  l i k e ly 

t o  be s i m i l a r ; the ma i n  d i f f e rence be i ng the compos i t i on o f  the 

seed . I t  was sugge s t ed that, f o r  max imu� seed p r o t e i n  yi e ld, 

inde t e rm i n a t e  c u l t i va r s  may have some advan tage over more d e t ermi na t e  

c u l t iva r s  p rov ided app rop r i a t e  mana gement procedures a r e  ado p t ed . 

S t ud i e s  on wa t e r  s t re s s  indica ted tha t  it pl ays an important  role  

by  i n f l uenc i n g  the d i s t r i b u t i on of assimila t e  be tween vege t a t ive and 

reprodu c t i ve grow th. Mild wa t e r  stress t ended t o  s t op vege t a t ive 

growth and inc rease the r a t e  of seed g r owth . !fuen s u f f i c i en t ly 

severe , wa ter s t ress appeared t o  i ni t i a te the sene s c e nc e  o f  the 

p lan t , the t i mi n g  of wh i ch determined t he potent i a l  seed y ie l d  for 

that  s i t ua t ion . Wa t e r  deficit had i t s  ma i n  e f f e c t on seed yield by 

reduc ing p od number, Othe r yie l d  compone n t s  were re l a t ively s t able. 

Day t emp�ratures o f  28°C, whe n imposed ear ly in g rowt h , red uced 

vege t a tive and seed y i e ld i n  L. albus. As the pla n t  d eveloped, 

h owever , the a dver se e f fe c t s  of high temperature decreased un t i l 



g rowth wa s s t imul a t ed d11ring f i r st o rder l a t e r a l  f l oweri n g . 

No d irec t e f f ec t  of  h i gh tempera t ur e  on pod abscission was apparen t  

and i t  wa s s ugges ted t h a t  pod l o s s  under h i gh t emperatures whi ch 

have been r epor t ed o c c ur red l a rge l y  because of an assoc i a t ed 

wa ter s tr es s . 

14 A C t ra n s l oc a t ion s tudy i n dica t ed t h a t  mos t  movement of 

pho tosynthate  in L. albus was in t o  the branch on whi c h  the lab e l l ed 

l e a f  was inser t ed ,  or  i n to lower b ranch orders di rec tly c onnec t ed 

t o  i t .  Res u l t s  sugge s t  t h a t , in L. albus c v .  U l t ra , lower ord e r  

s t ems are a more i mpo r t a n t  c ompet i t or with the inf l o r e s c en c e  for  

photosy n th a t e  t han the new , ra p idly d evelop i ng, h i gher order l a t er a l  

b ranches. 

A poss ible stra t egy for growing l u p i n  in  a comme r c i a l ly v i able 

si tuat ion i n  t he S o u t he rn North I s l an d  i s  d iscussed . 
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