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ABSTRACT 

Ne t pho tosynthe t i c r a t es of kiwi fru i t ( Ac t i n i d i a  

del i c i os a  ( A .  Chev . ) C . F .  Li ang e t  A . R .  Ferguson ) leaves 

were lowered by as much as 50  % of  l igh t satura t e d  r a t e s  

when t he vines were shaded t o  hal f  the  l igh t satura t i ng leve l 

( 280 uE m- 2 S- 1 ) .  The pho tosyn t he t i c  res ponse also  showed a 

b road t empera ture op t i mum around 20 C .  Vines wh i ch were 

grown in  10 o r  30 C cond i t i ons acclima t i s ed rap i d ly when they 

were t ransferred to a 20 C grow t h  tempera ture , and adj us t e d  

t he i r  pho t osyn t he t i c  r a t e s  w i t h i n  24 days . 

F ru i t  grow th in  the kiwi frui t was dependen t on curren t 

pho t osyn thates . Only negligible  amou n t s  o f  1 4 C-label ,  wh i ch 

accumula t ed i n  the s t ems and roo t s  o f  the vines f ro m  the 

previ ous season , were remob i l i z ed to  suppo r t  fru i t  grow t h . 

Kiwi frui t leaves expo r t ed 1 4 C-as s im i l a t e  when t hey were 

6 0  % o f  full expans ion , o r  40 d ays from emergence . The 

p r i nc i pa l  source leaves wh i ch suppl i ed the f rui t s  were the 

leaves wh i ch sub t ended the f ru i t s . On an in tac t s ho o t  

sys t em , each sub t ending leaf suppl ied a s  much as 6 2  % o f  

t he i r  t o t al 1 4 C-as s i m i la t e  exclus ively t o  i t s own f r u i t .  The 

f ru i t also received s maller amoun t s  of 1 4 C-ass i m i la t e  f rom 

s ome d i s t al leaves via vascular c onne c t i ons wh i ch l i nked a t  

v i i 



leas t ,  the  n ,  n+5 , and n+8 nodes . However , t h i s  pa t tern o f  

1 4 C t rans locat ion was a l t ered when the frui t i ng shoo t was 

p runed . Each fru i t  t hen rece ived supplies o f  1 4 C-as s i m i la t e  

f r o m  every d i s tal leaf , plus an increased amoun t ( 7 8 % o f  

t o t a l  leaf 1 4 C )  from i t s  sub t ending leaf . 

The m i n i mum leaf- f ru i t rat io  t o  suppor t normal f ru i t 

grow t h  l i e s  between 0 . 83:1 ( 8 6  cm2 ) and 1 . 7:1  ( 1 7 3  cm2 ) .  A 

s ho r t fall i n  the supply o f  a s s i m i l a t e  wi thin a f ru i t i ng sho o t  

b elow t h i s  ra t i o  was read i ly me t b y  surplus 14 C-as s im i la t e  

f rom s ource leaves o n  adj acen t fru i t ing or non-f ru i t i ng 

s hoo t s , up to  8 nodes d i s tance away . I t  Vas probably because 

of t h i s flex i b i l i ty in  the t rans loca t i on of  as s i m i l a t e  tha t 

kiwi f r u i t leaves d i d  no t show any pho t osyn the t i c  res ponse t o  

i n creased f rui t demand for  carbohyd r a t e . Bo th f ru i t i ng and 

non- f r u i t ing shoo t s  had s i m i la r  max i mum pho tosyn the t i c rates  

o f  abo u t  657 ugC02 m- 2 S- 1 . 

The fru i t  grow th o f  a kiwi frui t ,  as d e termi ned by fru i t 

volume or fresh we igh t , followed a double sigmo i d  pa t t e rn .  

Increases i n  f rui t dry we i gh t  however were linear t h roughou t 

the  growth p e r i od . Final fru i t s i zes  were par t ly d e t ermined 

by pre-anthes i s  fac tors , a l t hough vine managemen t  prac t i ces 

and p o l l ina t i on also had a s ign i f i ca n t  influence o n  f ru i t  

grow t h . 

Fru i t s wh i ch developed from early flowers were as  much 

as 3 1g larger than t hose from late  flowers . The early 

v i i i  



f lowers h ad b i gger ova r i es and were found on s t rong , v i go rous 

shoo t s , wh i ch were mos t ly l ong shoo t s .  I t  was also  found 

tha t fru i t s  produced on long shoo t s  con tained more v i ab l e  

seeds s o  t ha t t hey carri ed larger frui t s  than t h o s e  o n  s h o r t  

sho o t s , even t hough bo t h  developed from flowers w i t h  t he same 

day of an thes is . 

The early s t age o f  f ru i t  grow t h  on a fru i t ing sho o t  was 

inhi b i ted by large leaf numbers grea ter than 8 d i s tal  leaves , 

bu t this  e f f e c t  was d i m i n i shed on v ines older t han 5 years . 

However , there was no e f fe c t  of  frui t number on f ru i t  s i z e  

wi t h i n  a frui t ing shoo t .  Frui t s  wi t h  s i mi lar numbers o f  

seeds developed in  synchrony wi th each o ther , whe reas fru i t s  

w i t h  lowe r seed numbers were inh i b i t ed by those w i t h  h i gh e r  

s e e d  numbers a t  adj acen t pos i t i ons . 

Poll i na t i on had an i mpor tan t e f fe c t  on fru i t s i ze as 

f ru i t s  wi t h  h i gh seed numbers were able to overcome t he leaf 

i nh i b i tory e f fe c t s  on fru i t  grow t h . I t  was also found tha t 

a t  equal seed numbers , fru i t  s i zes on some vines were 

cons i s ten t ly smal ler t han o t her vines wi thin  t he s ame orchard 

b lo ck . Thus there was an overall e f fe c t  o f  vine v i gou r , 

pos s i b ly rela t ed to  the  roo ts t ock , wh i ch l i mi t ed t he grow t h  

o f  t h e  frui t s  o n  a kiw i f ru i t v i ne . 
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