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AB STRACT 

Pl ant growth t yp e s  o f  t he determina te and indet e rminat e  

growth f orms are c ommo nly d i s t ingui shed in many legume spec i e s . 

However ,  there do not appear t o  b e  many studies where direc t  

c omparis ons have been made of the two growt h types in relat ion t o  

nitrogen fixation and nitrogen d i s t ribut ion . Furthermore , t h e r e  a r e  

disa greement s in the l i t erature about the yield advant age o f  t he s e  two 

growth type s . 

This study wa s ini t i a t ed t o  ident ify the inf luence o f  

diff erent growth typ e s  o f  s e l e c t e d  grain l egumes o n  seed yield , 

nitrogen fixation , and nitrogen d i s t ribu t io n .  I n  addi t i o n , the 

empha s i s  wa s also put o n  finding amo ngst the mea sured parame t e r s , o n e  

that h a d  the gre a t e s t  inf luence o n  the dif ferences observe d . 

Ini t i a l ly determinat e  and indet e rminat e  growth t yp e s  o f  bean 

( Pha seolus vulga ri s )  and soybean ( Glyc ine max ) , were studied in 

glasshouse c ondi t ions . The inde t erminat e  cult ivar of bot h  spec i e s  had 

higher leaf area and nodu l e  dry we ight , mo re root growt h ,  a c cumu l a t ed 

more t o t a l  dry we ight and had higher yie ld than that o f  the 

determinat e  cult ivar . I n  both s p e c ie s , the ind e termina t e  c u l t iv a r  

accumulated more t o t a l  plant ni trogen t han t h e  det ermina t e  c u l t ivar . 

However , only the inde terminat e  s oybean c u lt ivar showed s i g ni f i c a n t ly 

mor e  nitrogen f ixat ion ( Ac et ylene r educ t i o n )  t ha n  that o f  t he 

determina t e  cult ivar . 

Subse quently the s ame s oybea n  cult ivars ( ' Ma t a r a '  

=de t e rminat e  and ' Amsoy ' =inde t e rmina t e ) were studied in c ontrol led 
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environment c ondi t ions . The indet ermina t e  cult ivar produc e d  higher 

vege t a t ive dry-ma tter and seed yield than tha t  of the det erminat e  

cultivar . The higher a c etylene reduc t ion a c t ivity o f  the 

indeterminat e  cult ivar came primarily from a greater nodu l e  ma s s . 

About 3 0-40% o f  s eed nitrogen o f  both c u l t ivar c ame from r e 

dist ribution f rom vegetat ive par t s , but the stem o f  t he indet ermina t e  

cult ivar re-d i s t ribut ed a higher propor t i o n  o f  nitrogen t o  t he s e e d  

than that o f  t he det ermina t e  cultiva r . Amo ng several p l a n t  char a c t e r s  

measured ( vi z . the dry-we igh t s  o f  t h e  r o o t s ,  nodules , s t em s , leave s , 

and pods , the l e a f  area , a c etylene reduc t io n  ac t ivity a nd t he t o t a l  

plant nitrogen ) l e a f  area wa s ident ified a s  the key f a c t o r  i n  

determining t h e  d i f f erence betwe en the two growth type s . 

I n  order t o  determine the relat ive importance o f  l e a f  a r e a  

a s  a fac tor inf luenc ing seed yield , nitro gen fixat ion a nd n i t r o g e n  

distribution t he leaf area o f  t h e  indet erminat e  cultivar ' Amsoy ' wa s 

mani pu l a t ed by imposing d i f f erent l evels o f  partial l e a f  r emoval 

starting at t he f lowering stage . For one t r eatment , par t i a l  pod 

removal was also applied t o  induce a reduced demand o f  a s s imilat e .  

Part i a l  d e f o l i a t i o n  o f  the indet ermina t e  c u l t ivar reduc ed markedly t he 

root growt h and t he numb er o f  branche s , but nodu le growt h ,  a c etylene 

reduc t ion ac tivity and nitrogen dist ribu t ion was reduced t o  a l e s ser 

extent . Par t i a l  pod removal did not change t he overall pat t e rn o f  

response . Whe n  about 6 0 %  o f  the leaves o f  t he inde t ermi na t e  c u l t ivar 

were r emoved , seed yi eld wa s reduced by about 1 7 %  and it was s t i l l  

signi ficantly hi gher than the und e f o l i a t e d  d e terminat e c u l t ivar . 

There was no s ignific ant d i f ference betwee n  t he rates o f  n i t r og e n  

accumu l a t ion i n  t he p o d s  under each trea tment . The f inal s e e d  
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nitrogen c onc entrat ion was no t a f fe c t ed by defoliat ion t re a tment s nor 

was t he part i t ioning of nitrogen to seed . 

I t  wa s conc luded that there were d i f f erenc e s  b e t we en t h e  two 

growt h types o f  s oybean for seed yie ld , nitrogen fixa t ion , and 

nitrogen d i s t r ibu t ion . Leaf area was the mo s t  important parame t e r  in 

det ermining the s e  dif f erenc e . The greater overlappi�3o f v e g e t a t iv e  

and r eproduc t ive growth in the indet ermina t e  cult ivar seemed t o  b e  

advant ageous r ather t ha n  disadvant ageous . Thi s longer p e r i od o f  

veg e t a t ive growth enabled t he ind e t ermina t e  cult ivar t o  produce a 

bigger sourc e c apacity which c onsequent ly suppor t ed more n i trogen 

fixation a c t ivity and produced higher seed yie ld . 

The p o s s ible implicat ions t o  tropical agriculture were 

discus sed and s ome future research t opic s  were a l s o  sugge s t ed . 


