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The  In terac t ion  of a Gibbere l l in  and a Kinin  in the  

Chlorophyl l  fo rma t ion  in e t io la ted  p l an t  mate r ia l  is a 
l ight  requi r ing  process.  In  darkness  the  i m m e d i a t e  pre-  
cursor of chlorophyll ,  pro tochlorophyl l ,  accumula tes  and  
th is  is pho to reduced  to  chlorophyll .  This t e rmina l  s tep  
is a t  the  end  of a complex  b iosyn the t i c  pa thway ,  and the  
cont inu ing  p roduc t ion  of ch lorophyl l  is associa ted wi th  
a paral lel  deve lopmen t  of chloroplas t  t hy lako id  s t ruc-  
t u reL  Many  physiological  and biochemical  t r e a t m e n t s  
have  an a p p a r e n t  effect  on chlorophyl l  fo rma t ion  in a 
va r i e ty  of known and  unknown  ways.  A few examples  of 
th is  are t he  p h y t o c h r o m e - m e d i a t e d  abol i t ion of the  lag 
phase  of ch lorophyl l  syn thes i s  2 5, the  inhib i t ion  of 
ch lorophyl l  fo rmat ion  by  a range of ant ib io t ics  6-9, and a 
range of responses  elici ted by  g rowth  regulators .  Gib- 
berell ins 1~ and  kinins 1~1s have  been repor ted  to pro-  
mote  t0, n ,  ~4, ~5 and  inhib i t  ~2, la, 16 chlorophyl l  fo rma t ion  
in a va r i e ty  of p l an t  mater ia ls .  

In  th is  p re l imina ry  repor t  we have  inves t iga ted  the  
effects  of a gibberel l in (gibberellic acid, GAs) and  a kinin 
(6-benzyl-aminopur ine ,  6-BAP) on chlorophyl l  fo rma t ion  
in e t io la ted  m u n g  bean  leaves. 

The t r ea t ed  p l an t  mater ia l  consis ted of the  two p r ima ry  
leaves wi th  pet ioles  and  the  minu te  apical  bud.  These were 
d e t a c h e d  f rom seedlings which  h a d  been  grown in to ta l  
darkness  on vermicul i te  for 5 days  a t  25 ~ Four  un i form 
samples  of 5 leaf pairs  for each t r e a t m e n t  were placed on 
"vVhatman n u m b e r  3 fi l ter  paper  in 9 cm crysta l l iz ing 
dishes, conta in ing  10 ml  of the  app ropr i a t e  solutions.  GAa 
was p repa red  in aqueous  solut ion and  6 -BAP con ta ined  
0.05% d i m e t h y l  fo rmamide  at  10 rag/1. This was used to 
ini t ial ly dissolve the  cy tok in in  and  did no t  effect  chloro- 
phyI1 synthesis .  Af te r  4 h dark  incubat ion ,  t he  leaf pairs  
were i l lumina ted  a t  1000 lux for 48 h a t  25 ~ Chlorophyl l  
was ex t r ac t ed  in 80% acetone  and  the  concen t ra t ion  
de t e rmined  using the  m e t h o d  of ARNON 17. 

The resul ts  in the  Table  reveal  a synergis t ic  p romot ion  
of chlorophyl l  syn thes i s  a t  1,5 and 10 mg/1 6-/3AP in 
combina t ion  wi th  0.01, 0.1, 1.0 and  10 rag/1 GA 3. A peak  
for this  e n h a n c e m e n t  occured a t  5 mg/1 GA 3. Synergis t ic  
inh ib i t ion  of ch lorophyl l  fo rma t ion  was also observed 
wi th  a m a x i m u m  effect  a t  0.01 rag/1 6 B A P  in the  pre- 
sence of 0.001 mg/1 GAa. The effect  of these  ho rmones  on 
the i r  own was smalh A sl ight  p romot ion  was observed 
wi th  mos t  GA, concent ra t ions ,  while 6 B A P  showed an 
inhib i t ion  at  t he  lower concen t ra t ions  and  a p romot ion  
at  5 rag/1. 

The effect of a gibberellin (GAs) and a kinin (6-BAP) on chIorophyll 
Iormation in etiolated bean leaves 

Gibbere!lic acid 6-Benzyl-aminopurine (mg/1) 
GAa (rag/i) 0 0.001 0.01 0.1 1.0 5.0 10.0 

0 100 84 71 94 95 112 105 

0.002 110 77 49 87 109 119 11 

0.01 110 86 56 85 120 169 131 

0.1 103 77 56 105 129 174 120 

1.0 107 83 90 100 143 169 117 

10 117 94 95 103 126 156 129 

The chlorophyll content per leaf is expressed as a percentage of the 
control level. 

Contro l  of Chlorophyl l  S y n t h e s i s  

The re la t ionship  of the  concen t ra t ions  of GA~ and 
6 -BAP which  p roduced  an o p t i m u m  promot ion  showed 
t h a t  as the  concen t ra t ion  of 6 -BAP was increased, the  
concen t ra t ion  of GA 3 necessary  for th is  o p t i m u m  effect  
decreased.  A similar  in te r re la t ionship  be tween  GA 3 and 
kinet in  was found by  ROTH-BEJERA~O and  LIPS is for the  
induc t ion  of n i t r a t e  reduc tase  ac t iv i ty  in summer -g rown  
tobacco.  The add i t ion  of b o t h  hormones  to discs of dwarf  
f rench bean  leaves resul ted  in a s t imula t ion  of expansion,  
bu t  the i r  ac t ion  was addi t ive  r a t h e r  t h a n  synergis t ic  ~s. 
KURSANOV et al. e~ however ,  el ici ted a synergis t ic  response  
wi th  10 mg/1 B A P - k  i mg/1 GA~ on the  expans ion  of 
isolated p u m p k i n  cotyledons.  

The results  r epor ted  above were ob ta ined  wi th  leaves 
de tached  f rom 5-day-old seedlings, and  these  were the  
max imal  responses  elicited over  a wider  age range.  I t  is 
possible t h a t  th is  max ima l  effect  was re la ted to  the  
in ternal  hormona l  and  snbs t r a t e  s t a tus  of the  leaves, 
which  was de te rmined ,  prior  to  d e t a c h m e n t  by  the  
physiological  in te rac t ion  of leaves, cotyledons ,  hypoco ty l  
and roots.  

Resumd. La p r o m o t i o n  synerggt ique  et  l ' inhibi t ion de 
la synth8se  de la chlorophyl le  par  la gibberell ine (GA3) et  
pa r  la 6 -benzy laminopur ine  (6-BAP) de concen t ra t ions  
diverses,  Iut  observ6e. L ' a u g m e n t a t i o n  de la concent ra-  
t ion de 6 -BAP r~duisit  la concen t ra t ion  de GA 3 n~cessaire 
pour  obten i r  la p romot ion  m a x i m u m .  
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