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G e s a m t p h e n o l g e h M t  y o n  j u n g e n ,  aber  v6Ilig en t fMte t en  L a u b -  
b l a t t e r n  ve r sch ieden  alter,  u n t e r  K u r z t a g  (KT;  8 h Sonnenl icht )  
bzw. L a n g t a g b e d i n g u n g e n  (LT;  8 h Sonnen l i ch t  u n d  16 h 
Zusatz l icht)  geha l t enen  L u p i n u s - P f l a n z e n  (Sorte ,, G y u l a t a n y a i  
6des")  n a c h  SWAIN u n d  HILI~IS 3) u n d  gleichzeit ig die Akt iv i t i i t  
tier I E S - O x y d a s e  n a c h  STUTZ ~) b e s t i m m t .  E s  i s t  b e k a n n t ,  dab  
gewisse  Po lypheno le  die Akt iv i t / i t  der  I E S - O x y d a s e  he rab -  
se tzenl) ,  ~), 5) u n d  dab  ein  Ans t i eg  des  Phenolsp iege ls  ihre Ak-  
t i v i t~ t  v e r m i n d e r t 6 ) / ) ;  wei te rh in  wird in der  L i t e r a t u r  m i t -  
geteil t ,  dab die A u x i n o x y d a s e - A k t i v i t ~ t  y o n  der  D a u e r  des  
ve rab re i ch t en  L ich t s  (Photoperiode)  abhangtS) ,9) .  Z u m  Ver- 
gleich wurde  die I E S - O x y d a s e - A k t i v i t ~ t  yon  Bl~ t t e rn  ~lterer 
P f l anzen  n a c h  ether  Dia lyse  u n d  Z ugabe  y o n  2,4-Dichtor-  
pheno l  (DCP) 1) gemessen .  Die Ergebn i sse  zeigt  die Tabelle.  

Wie  aus  der  Tabel le  ers icht l ich  ist,  e r h 6 h t  s ich der  Geha l t  
a n  P h e n o l e n  in den  L a u b b l a t t e r n  m i t  z u n e h m e n d e m  Alter  der  
Pf lanzen ,  n n d  n a c h  ~ b e r t r e t e n  e ines  Grenzwer tes  h 6 r t  die 
I E S - O x y d a t i o n  auf.  D a s  E n z y m  wird  in den  Xlteren P f l anzen  
n i ch t  abgebau t ,  denn  die B l a t t e x t r a k t e  weisen  n a c h  ether 
Dialyse  u n d  m i t  DC P  b e d e u t e n d e  A u x i n o x y d a s e - A k t i v i t i i t e n  
auf.  E s  i s t  also wahrsche in l ich ,  dal3 die E r h 6 h u n g  des  Pheno l -  
geha l tes  die B lock ie rung  der  I E S - O x y d a s e  in  den  Laubbl i~t tern  
~Iterer L u p i n u s - P i l a n z e n  n a c h  sich zieht .  

I m  E i n k t a n g  m i t  E rgebn i s s en  y o n  DAWSON n n d  WAI)A 1~ 
wurde  yon  u n s  bet  den  B15,ttern y o n  L u p i n u s  a lbus  auch  noch  
erwiesen,  da~3 die l~ngeren Pho tope r ioden  die Phen o l syn these  
s t imul ie ren .  Der  Un te r sch ied  zwischen  d e m  P h e n o l g e h a l t  der  
Bl~Ltter 14tagiger  K u r z t a g -  bzw. L a n g t a g e x e m p l a r e n  ve rschwin-  
de t  aber  n a c h  wei te ren  zwei Wochen .  M a n  k a n n  in  d iesem 
Z u s a m m e n h a n g  a n n e h m e n ,  dab  der  P h e n o l g e h a l t  der  Bl~Ltter 
in der  pho tope r iod i sch  bed i ng t en  R egu l i e rung  der  Aux in -  
oxydase -Ta t i gke i t  yon  L u p i n u s  a lbus  9) eine gewisse Rolle spielt .  

I n  den  B l a t t h o m o g e n i s a t e n  k o n n t e n  wir  m i t  den  gew6hn-  
l ichen S u b s t r a t e n  i m  W a r b u r g - A p p a r a t  keine  P o l ypheno loxy -  
da se -Ak t iv i t~ t  nachweisen .  

H e r r n  GY. N~M~TH s ind  wir  ftir die ~3berlassung des  Ver-  
suchsma te r i a l s  m i t  b e s o n d e r e m  D a n k  v e r b u n d e n .  
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The Relationship Between Leal Growth and Induction of 
Flowering in Long-day Plants (LDP) 

The  deve lopmen t  of p l an t s  to f lowering is ve ry  widely  ac- 
c o m p a n i e d  b y  an  inh ib i t ion  of leaf growth]) ,  and  a s l ight  in- 
h ib i t ion  also occurs  in s o m e  L D P s  and  s h o r t - d a y  p l an t s  (SDPs) 
in i n d u c t i v e  d a y t e n g t h s  even  t h o u g h  t h e  p l an t s  be  m M n t a i n e d  
in a vege t a t i ve  state2).  I n  Chenopodium amaranticolor, how-  
ever, condi t ions  leading to  t he  in i t i a t ion  of " d o u M e  r idges"  also 
s t i m u l a t e  leaf growth3),4),  and  th i s  s t i m u l a t i o n  is p r o b a b l y  
widesp read  in SDPs .  I t  was  therefore  of in t e res t  to inves t iga t e  
t he  effect  of such  condi t ions  on t he  L D P s  spinacia oleracea and  
Tri]olium repens. 

Seedlings of Spinacia were g e r m i n a t e d  in 8-hour  pho to -  
per iods  (SD) in a g lasshouse  a t  p h o t o t e m p e r a t u r e s  of 25 4- 3 ~ C. 
and  n y c t o t e m p e r a t u r e s  of 20 • 3 ~ C. Two weeks  a f te r  germi-  
na t ion ,  t h e y  were d iv ided  in to  4 g roups  of 8 p l an t s  wh ich  
received 0, 2, 4 or  6 days  of c o n t i n u o u s  l igh t  (CL) and  were 
t h e n  r e t u r n e d  to SD. CL cons i s ted  of n a t u r a l  s u m m e r  day-  
l igh t  s u p p l e m e n t e d  a t  n i g h t  by  l igh t  a t  a p p r o x i m a t e l y  3,500 lux  
f rom " B r i t i s h  Genera l  E lec t r ic"  t ,000 w a t t  m e r c u r y  f loures-  
cen t - coa ted  l a m p s  ( type MBF/U) .  M e a s u r e m e n t s  m a d e  2 
weeks  a f te r  the  s t a r t  of CL show a p ronounced  s t i m u l a t i o n  of 
leaf g rowth  b y  such  t r e a t m e n t  (Table t) .  6 days  of CL induced  
t he  fo rma t ion  of flowers and  c o n c o m i t a n t  s t e m  e longat ion .  No 
macroscopic  flower p r i m o r d i a  f o rmed  in response  to  t he  o the r  
t r e a t m e n t s ,  b u t  apices  of  p l a n t s  exposed  to  2 or  4 days '  CL 
were seen f rom dissec t ions  to  be  more  e longa ted  t h a n  t hose  
of t he  controls .  

R a m e t s  of a single clone of T. repens were growlt for 4 
m o n t h s  in  a g lasshouse  a t  a p h o t o t e m p e r a t u r e  of  21 ~2 2 ~ C. 
and  a n y c t o t e m p e r a t u r e  of 15 3z 2 ~ C. in t he  n a t u r a l  SDs of 
w in te r  (from M a y  to Augus t ) .  T h e y  were t h e n  divided in to  
4 groups,  exposed  to 0, 2, 4 or  6 days '  CL, and  r e tu rn ed  to 
n a t u r a l  SDs. CL cons is ted  of n a t u r a l  day l i gh t  s u p p l e m e n t e d  
a t  n i g h t  b y  l igh t  a t  a p p r o x i m a t e l y  3,500 lux  f rom 200 w a t t  

Table 1. Average lengths o/selected lea/laminae (ram.) on the main stem 
o/ Spinacia. Leaves are numbered/tom the base o/ the stem upwards 

Treatment 
(days CL) 

1 I 5 

41 "5 28.0 
46.4 ] 60-1 
44.3 [ 59'4 
42.2 [ 57"6 
45'2 I 60.4 

Leaf number  

9 t3 t7 

2.2 
34"9 
41 '0 
41.6 
41 '3 

a) Lamina lengths at the time CL started. 

13"3 
18.1 
28"9 
37'0 

6.4 
24.0 

"S ieray"  m e r c u r y  v a p o u r  l a m p s  ba l las ted  wi th  a t u n g s t e n  
f i l ament .  The  y o u n g e s t  leaf w i th  unfo lded  leaflets  was  m a r k e d  
on 18 equa l ly  v igorous  r u n n e r s  in each g roup  i m m e d i a t e l y  
before t he  s t a r t  of CL. A t  th i s  s t age  each  r u n n e r  possessed  a 
to t a l  of 7 or  8 y o u n g  leaves  and  leaf p r imord i a  b e y o n d  t h e  
m a r k e d  leaf. All leaves  wh ich  unfo lded  af ter  CL began  were 
m e a s u r e d  4 weeks  la te r  (Table 2). 

Table 2. The response o/ Tri/olium repens to various inductive 
treatments 

Node number  

menttys~C 2 ] 3 4 I 5 I 6 ] 7  8 9 t 0 ] l t  

18"9 ] t8"2 17"4 i 13"8 I 4'410"4 - -  0 a) t9"3 t9'3 t9"9 I ~ B 
2 a) 20"21 2t-5 22 '6122.4J  21.4J 19.41 15.4 } 4 . 90 .8  / - -  
4 a, 220:8 22:3 24" i [24 '6  123'7 /22"1 I 17'1 i 9"2 2 " 5 t - -  
6 a) 2 �9 23"7 23"0 23"2 19"8 I4-2 3-7 0"4 

o b )  - - - -  - -  

2 b) Z 12 5 - -  

4 b) 1 15 3 - -  
6b) [ / [ 5 16 [ 3 1 - -  

Treat-  

(days CL) 

Sig.Diff. 
(p = 0'05~ 

a) Average lengths {mm.) of the middle leaflet of all leaves with 
leaflets longer than  3 mm.  Nodes are numbered aeropetally, start ing 
at that  bearing the youngest unfolded leaf when t rea tment  began. 
b) Total number  of infloreseences at each node (18 runners  per 
treatment).  

Inf lorescence p r imord i a  were in i t i a t ed  ill t h e  axils  of t h e  
f i rs t  leaf p r imord i a  fo rmed  af ter  t he  s t a r t  of CL (i.e. in t h e  
region of t h e  8th.  to 10th. nodes),  b u t  a f te r  t he  r e t u r n  to  SDs 
t he  apical  m e r i s t e m  rap id ly  rever ted  to  a vege t a t i ve  s ta te .  
2 days '  CL s t i m u l a t e d  t he  g rowth  of y o u n g  leaves  and  leaf 
p r imord i a  a t  and  below t h e  7th. and  8th.  nodes .  F u r t h e r  
t r e a t m e n t  w i th  CL led to  a g rea te r  p r o m o t i o n  of g rowth  t h e  
effect  of wh ich  e x t e n d e d  to t he  9th. a n d  t 0 th .  nodes .  

I n  b o t h  spinacia and  T. repens, petiole  e longa t ion  re-  
sponded  to the various treatments in the same way as lamina 
elongat ion ,  and in T. repens i n t e rnode  e longa t ion  was  affected 
s imilar ly .  

D a y l e n g t h s  leading to t he  in i t i a t ion  of " d o u b l e  r i d g e s "  
t h u s  s t i m u l a t e  leaf g rowth  in L D P s  as well as SDPs .  A s t rong  
s t i m u l a t i o n  of m e r i s t e m a t i c  ac t iv i ty  a t  t he  s t e m  apex  is also 
a charac te r i s t i c  of t he  t r an s i t i on  to  t he  r ep roduc t ive  p h a s O ) .  
I t  is considered probabl~ t h a t  condi t ions  leading  to  t he  onse t  
of f lowering resu l t  in a widespread  s t i m u l a t i o n  of g ro wth  
processes  t h r o u g h o u t  t he  p l a n t  a n d  t h a t  t he  p r o m o t i o n  of leaf 
g rowth  and  m e r i s t e m a t i c  ac t iv i ty  of t he  s t e m  apices  are  b o t h  
m a n i f e s t a t i o n s  of th i s  single bas ic  effect  of induc t ion .  
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