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Comparative Potency of Gibberellins in Inducing 
Parthenocarpic Fruit Growth in Malus sylvestris 

Mill. 

Induc t ion  of pa r t henoca rpy  in the  apple  wi th  auxins  
has m e t  wi th  l imi ted success 1,~ The  gibberellins,  however ,  
are now establ ished as p o t e n t  f ru i t - se t t ing  agents  s. F ru i t  
en largement  and  cont inued  d e v e l o p m e n t  to m a t u r i t y  has 
been achieved  in a n u m b e r  of apple  cu l t iva rs  wi th  
gibberellin A3~,~. F r u i t  size a t  ma tu r i t y ,  depend ing  on 
var ie ty ,  m a y  equal  t h a t  of seeded frui ts  and specif ici ty 
among cul t ivars  and giberell ins is apparen te ,L  The  com- 
para t ive  effect iveness of gibberell ins A~_x0, Ais and A ~  in 
p romot ing  pa r thenocarp ic  f ru i t  g rowth  in the  apple, in 
the absence of pol l inat ion,  is the  subjec t  of this repor t  s. 

Ten to  f i f teen f lower clusters were selected for uni-  
formi ty  on f ru i t ing  wood of comparab le  v igor  and  po ten-  
t ial  leM area  on apple  (Mains sylvestris Mill. cv,  Wea l thy)  
trees. E a c h  c lus ter  was th inned  to  a single la tera l  f lower 
and the  f lower was emascu la ted  in the  ear ly  bal loon stage. 
Gibberellins (GA) A 1 th rough  A~0, AIS and AI,, in lanol in  
paste a t  5 × 10-ZM, were appl ied to the  cu t  s tyle  and 
adjacent  recep tab le  tissue. Flowers  s imilar ly  t rea ted  wi th  
lanolin a lone and ano the r  group hand-pol l ina ted  a t  an- 
thesis served as control  comparisons.  Each  t r e a t m e n t  was 
assigned to  a single b ranch  and rephca ted  4 t imes  on  
different  trees. 

F ru i t  en la rgement  and n u m b e r  of pers is t ing frui ts  were  
recorded a t  weekly  intervals .  Analysis  of va r iance  and 
COmparison among  t r e a t m e n t  means  v~ere per fo rmed  on 
frui t  d i amete r  data .  

F ru i t  swell ing was appa ren t  wi th  all gibberel l ins wi th in  
2 weeks (Table). All non-pol l ina ted  controls  failed to  en- 
large and  abscissed be tween  2 and  3 weeks  a f te r  t r ea t -  
meat .  P ronounced  differences be tween  the  gibberel l ins 
as'ere appa ren t  4 weeks  af ter  t r ea tmen t .  GA~ and GA~ 
Were mos t  ac t ive ;  f rui t  g rowth  was equal  to the  pol l ina ted  
control. GAb, GA b and GA s were  least  ac t ive  and f ru i t  
S I z e  o • app rox ima ted  50~o of the  pol l ina ted  control .  GA 1, 
GA~, GAs, GAs, GAlo ' GAxz and GAla were  in t e rmed ia t e  
(Table), At  ma tu r i ty ,  size of all persis t ing par thenocarp ic  
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f rui ts  was similar  to t h a t  of seeded fruits, w i th  the  excep-  
t ion  of those  induced wi th  GA s and  GA u. 

Sus ta in ing  f ru i t  g rowth  to  m a t u r i t y  is equa l ly  impor -  
t a n t  to  in i t ia t ion  of f ru i t  deve lopment .  The  g rea tes t  
n u m b e r  (82~o) of frui ts  pers is ted  wi th  GA 4. 15-35~o of 
frui ts  pers is ted wi th  GA~., GA 7, GAxs and  GAIv and 3-5°/o 
when  t r ea t ed  wi th  GA1, GA s GA~ and GA10. All f rui ts  
induced wi th  GA s, GA s and GA 8 abscissed wi th in  5 or  6 
weeks af ter  t r ea tmen t .  

I t  is pe r t inen t  t h a t  in those  t r e a t m e n t s  where a low 
percen tage  of t he  f rui ts  ma tu red ,  a g rea te r  leaf  to  f ru i t  
r a t io  deve loped  as t he  n u m b e r  of pers is t ing f rui ts  de- 
creased. Thus,  f inal  f ru i t  size m a y  no t  be  t he  best  index  
of re la t ive  gibberel l in  ac t iv i ty .  W e  considered f ru i t  size 
af ter  4 weeks and the  n u m b e r  of frui ts  pers is t ing to  
m a t u r i t y  as more  acceptab le  indices. 

Similar  s tudies on an u n n a m e d  apple  seedling, prone  to  
f ros t - induced pa r thenocarpy ,  using GA 1 t h rough  GA10 
(except  GA6) revealed  t h a t  GA,,  GA~ and  G A ,  were  mos t  
ac t ive .  GA a, GA s and  GA s were  leas t  ac t ive  and  GA~, 
GA 2 and GAx0 in te rmedia te .  Only frui ts  induced  by  GA 4, 
G A v  GA,,  GA~ and GA 9 (decreasing order  of ac t iv i ty)  
persis ted to ma tu r i ty .  

Matu re  GA-induced  par thenocarp ic  frui ts  had  a smal ler  
w id th  to length  ra t io  than  the  seeded control ,  excep t  for 
GA s , where  i t  was larger.  

Our  d a t a  p rov ide  addi t iona l  ev idence  for specif ici ty 
a m o n g  t h e  gibberell ins in p romot ion  of pa r thenocarpy .  
The  more  ac t ive  gibberell ins,  f rom the  s t andpo in t  of 
molecu la r  s t ructure ,  do no t  have  an O H  group a t  pos i t ion 
7. The  m a r k e d  a c t i v i t y  of GA,  and GA~ is of pa r t i cu la r  
in teres t  for t h e y  h a v e  been de tec ted  in i m m a t u r e  appl~ 
seeds 0. A l though  the  role of gibberel l ins in f ru i t  g rowth  
has no t  been established,  the  dependence  of f ru i t  enlarge- 
m e a t  on t h e  presence and  d e v e l o p m e n t  of seeds m a y  be  
re la ted  to  endogenous  seed gibberel l ins 10. 

Zusammenfassung. Die biologische W i r k s a m k e i t  der  
Gibbere]l ine A x bis AI,, A~a und Ax4 wurde  bei der  E in-  
se tzung von  Pa r thenoka rp i e  in Malus sylvestris Mill. 
festgestel l t .  Die  Gibberel l ine  A 4 und  A 7 waren  sehr  wirk-  
sam, A t, A~, A 3, A 9, A~0, A~3 und A~4 waren  yon  mi t t e l -  
m~issiger \Virksamkei t ,  w~hrend A s, A 6 und A s waren  
unwirksam.  Die m e h r  wi rksamen  Gibberel l ine besitzen,  
v o m  moleku la ren  S t a n d p u n k t  be t rach te t ,  in der  Ste l lung 
7 keine OH-Gruppe .  

Gibberellin Fruit diameter weeks after treatment 

2 4 13 

Fruits 
persisting 
at maturity 

%of pollinated control %offlowers 
treated 

A1 93bed 77b 92a 5 
Ab 90cde 70b 90ab 15 
Aa 87de 64bc 96a 5 
A4 10lab 96a 99a 82 
AE 65f 45ed 82b 4 
As 62f 38d - 0 
AT 103a 94a 93a 23 
A8 56f 44cd - 0 
A~ 97abe 78b - 0 
At0 81e 58be 98a 3 
Ala 64f 69b 93a 33 
A14 62f 64be 83b 34 

L Means followed by different letters are significantly different at 
P ~ 0.05. 
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