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Fig. 1. Two twigs sprouted after morphactin has been sprayed; Fig. 2. Some anomale leaves and bending of the main shoot in 
note the curve below the tip. a morphactin-treated seedling. 

These  fac t s  p o i n t  to  t h e  poss ib le  synerg ic  ac t ion  of 
GA 3 w i t h  m o r p h a c t i n  on  t he  shoo t ing  of d o r m a n t  l a t e ra l  
b u d s  s u b s e q u e n t  to  ap ica l  d o m i n a n c e  b reak .  However ,  
i t  shou ld  be  n o t e d  t h a t  t he  m o r p h a c t i n  p lus  GA 3 t r e a t -  
m e n t s  seem to  be  i n t e r a c t i n g  pos i t i ve ly ;  t h e i r  effect  is 
t he re fo re  more  t h a n  add i t ive ,  in  c o n t r a s t  w i t h  w h a t  was  
r e p o r t e d  b y  MANN et  al. x. 

The  g r o w t h  depress ion  a n d  m o r p h a c t i n  b r a n c h i n g  
p rope r t i e s  m a y  sugges t  some new p rac t i c a l  a p p l i c a t i o n s  
of I T  3456 in t h e  field of f ru i t  t r ees  cu l t i va t i on ,  as 
p roposed  b y  MANN et  al. a n d  CRABBE 1, 3. 

Riassunto. I1 t r a t t a m e n t o  di  g iovan i  p i a n t i n e  di  ciliegio 
dolce con  la m o r f a t t i n a  I T  3456 p r o v o c a  l ' i n t e r r u z i o n e  
del la  d o m i n a n z a  apica le  e, qu indi ,  la  emiss ione  di  ger- 
mogl i  la tera l i .  U n  success ivo  t r a t t a m e n t o  con g ibbere l -  
l i na  ampl i f i ca  il f enomeno ,  m a  conduce  al la  m o r t e  del- 
l ' ap ice  del  germogl io  pr inc ipa le .  
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P h y t o c h r o m e  Invo lvement  in the Control  of Leaf Shape of Taraxacum of.ficinale L.* 

D u r i n g  t he  ea r ly  s tages  of i ts  d e v e l o p m e n t ,  Taraxacum 
oHicinale L. d i sp lays  a wide  r a n g e  of leaf  shapes ,  f r om a 
s m o o t h  r o u n d e d  to a deep ly  incised r u n c i n a t e  form.  T h e r e  
are  also changes  in t he  l e n g t h / b r e a d t h  r a t i o  (L/B),  w h i c h  
decreases  as  t h e  leaf  n u m b e r  increases .  As in o t h e r  
cases x-a, l i gh t  ha s  a r e m a r k a b l e  effect  u p o n  t h e  he t e ro -  
b l a s t i c  d e v e l o p m e n t ,  i n f luenc ing  b o t h  t he  L / B  ra t io  a n d  
t h e  d e p h t  of t h e  incis ions  in  t h e  r u n c i n a t e  s h a p e  4,5. 

I n  a p r e v i o u s  work  i t  was  s h o w n  t h a t  fa r  r ed  l i gh t  
(FR)  can  s t r o n g l y  de l ay  t h e  c h a n g e  to  t h e  r u n c i n a t e  
s h a p e  a n d  also increase  t h e  L / b  r a t i o  5. Th i s  a c t i v i t y  of 
F R  sugges ted  t h a t  p h y t o c h r o m e  s y s t e m  could be  i n v o l v e d  
in t h e  process.  

To t e s t  th i s  poss ib i l i t y  3 g roups  of p l a n t s  were  sub-  
m i t t e d  to  t h e  fo l lowing da i ly  p r o g r a m m s :  1. 1 0 h  of 
w h i t e  f luo rescen t  l igh t  a t  a n  i n t e n s i t y  of ca. 4500 ~tw cm -~ 

* This work was supported by a research grant from the CNICT. 
1 A. ALLSOP, Encyclopedia o/ Plant Physiology (Ed. W. RUHLAND; 

Springer Verlag, Berlin, GSttingen, Heidelberg 1965), vol. 15-1, 
p. 1172. 
E. Njogu, New Phytol. 55, 91 (1959). 

a j .  BESSlNK, Meded. Landbouwhogeschool Wag. 60, 1 (1960). 
4 E. C. WASSINK, Meded. Landbouwhogeschool Wag. 65, 1 (1965). 
5 R. A. SkSCHEZ, Meded. Landbouwhogeschool Wag. 67, 1 (1967). 
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(10 W )  ; 2. 10 W fol lowed b y  30 m i n  of 900 ix W c m  -* of 
fa r  r ed  l i gh t  (10 W -k 30 m i n  FR)  ; 3. 10 W q- 30 m i n  F R  q- 
20 m i n  of 200 Izw c m  -* of red  l igh t  (10 W q- 30 m i n  F R  q- 
20 m i n  R).  T h e  R a n d  F R  sources  a n d  f i l te rs  are  t h e  
s ame  as  those  desc r ibed  in e. The  p l a n t s  were  g rown  a t  
20 ± 0 . 2 ° C  a n d  90% R H .  T h e  e x p e r i m e n t  was  r e p e a t e d  
3 t i m e s  a n d  t h e  r e su l t s  s h o w n  are  ave rages  of t h e  pooled  
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Fig. 1. Effect of far red, or far red followed by red, at the end of 
each daily white light period on the leaf shape at successive leaf 
numbers. The 3 groups of plants received eaeh day: 10 h of fluores- 
cent light: 10W (ll); 10W followed by 30min of FR: 1 0 W +  
FR (O) or 1 0 W q - F R  followed by 20min of R: 10Wq-FRq-  
R (*). Th.e figures are the average of 3 experiments and the signs 
indicate the limits of confidence of the mean (p _< 0.05). 

o b s e r v a t i o n s .  T h e  t r e a t m e n t  s t a r t e d  w h e n  t h e  p l a n t s  
h a d  2 leaves  c o m p l e t e l y  expanded ,  a n d  u n t i l  t h a t  m o m e n t  
t h e y  were  g r o w n  a t  t h e  same  T °C  a n d  R H  a n d  rece iv ing  
12 h p e r  d a y  of w h i t e  f luorescen t  l i gh t  a t  t h e  i n t e n s i t y  
i n d i c a t e d  above .  

T h e  c h a n g e s  in  s h a p e  were  c o m p a r e d  o n  a leaf  n u m b e r  
basis ,  a s s ign ing  n u m b e r  1 to  t h e  f i rs t  leaf  of  less t h a n  
20 m m  a t  t h e  b e g i n n i n g  of t h e  t r e a t m e n t s .  T h e  d e p t h  
of t h e  leaf  incis ions  was  q u a n t i f i e d  b y  a s h a p e  i n d e x  
(SI) c a l c u l a t e d  as desc r ibed  in a n  ear l ier  paperS ;  t h e  va -  
lues of t h i s  i n d e x  decreases  as d e p h t  of leaf  inc is ions  
increases .  

As  c a n  b e  seen  in  F i g u r e  1, a p rogress ive  decrease  in  
t h e  SI  f r o m  leaf  n u m b e r  3 o n w a r d s  is obse rved  in t hose  
p l a n t s  r ece iv ing  on ly  10 W,  t h a t  is, e v e r y  leaf  h a s  deeper  
inc is ions  t h a n  t h e  p receed ing  one. Th i s  t r e n d  is n o t  
o b s e r v e d  w h e n  t h e  p l a n t s  rece ived  30 m i n  of F R  a t  t h e  
en d  of t h e  10 W per iod,  in  t h i s  case t h e  SI  r e m a i n e d  
h igh ,  u p  t o  leaf  No. 7, t h u s  t h e  F R  i r r a d i a t i o n  p r e v e n t e d  
t h e  f o r m a t i o n  of r u n c i n a t e  leaves  so t h a t  o n l y  r o u n d e d  
or  s l i gh t ly  incized leaves  are  obse rved  (see also F igures  2 
a n d  3). T h e  SI  in t h e  p l a n t s  r ece iv ing  10 W - b  30 ra in  
F R - k  20 m i n  R are  s i m i l a r  to  t hose  of p l a n t s  rece iv ing  
on ly  10 W ;  t h e  r ed  l i gh t  i r r a d i a t i o n  fu l ly  r eve r sed  t h e  
F R  effect .  

F i g u r e  4 shows t h e  l e n g t h / b r e a d t h  (L/B)  r a t i o  of leaf  
No. 2 in  e v e r y  t r e a t m e n t .  T h e  regress ion  l ines were 

e S. BURKART and R. A. SANCHEZ, Bot. Gaz t30, 42 (1969). 

Fig. 2. Shape of leaves of a plant of Taraxacum o//icinale L. grown under 10 h white fluorescent light; ca. 450 ~tw cm -2. The sequence is 
indicated by the leaf number. 
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Fig. 3. Shape of leaves of a plant of Taraxaeum oHicinMe L. grown under 10 h white fluorescent light; ca. 4500 t~w cm -z plus 30 min FR 
before the beginning of each daily dark period. 

ca lcu la ted  f rom da i ly  m e a s u r e m e n t s  of l e n g t h  (L) a n d  
b r e a d t h  (B) d u r i n g  t h e  e x p o n e n t i a l  p h a s e  of leaf  g r o w t h ;  
t he re fo re  t h e  e q u a t i o n s  ho ld  on ly  for  t h a t  per iod.  Th e  
slopes c o r r e s p o n d i n g  to  t h e  3 g roups  a re :  10 W :  b = 2.53; 
1 0 W + 3 0 m i n  F R :  b = 3 . 3 0 ;  1 0 W + 3 0 m i n  F R +  
20 m i n  R :  b = 2.35. T h e  L S D  (p 0.01) is 0.56, t h e r e -  
fore t h e  fa r  r ed  l i gh t  g iven  a t  t h e  end  of a I0  W pe r iod  
causes  a s ign i f i can t  increase  in  b. T h e  e x p a n s i o n  of t h e  
leaf  in  l e n g t h  is more  s t i m u l a t e d  t h a n  t h e  e x p a n s i o n  in  
wid th .  Also in t h e  L / B  r a t i o  20 m i n  of r ed  l igh t  ful ly  
r eve r sed  t he  effect  of 30 m i n  far  r ed  l ight .  

Since t he  usua l  c r i t e r i a  of p h o t o r e v e r s i b i l i t y  a n d  low 
e n e r g y  r e q u i r e m e n t s  for  t h e  i n v o l v e m e n t  of p h y t o c h r o m e  
are  me t ,  a n d  t h e  P f r  is t h o u g h t  to  be  t h e  a c t i v e  fo rm,  
i t  c an  b e  said t h a t  low levels  of P f r  de l ay  t h e  d e t e r m i n a -  
t i o n  of t h e  r u n c i n a t e  shape  a n d  increase  t h e  L / B  ra t io .  

The  n u t r i t i o n a l  s t a tus ,  a n d  more  speci f ica l ly  t h e  ca rbo-  
h y d r a t e  level,  h a s  been  p o s t u l a t e d  as t h e  decis ive  f ac to r  
in  t h e  con t ro l  of leaf  shape  b y  l igh t  1. T h e  i n v o l v e m e n t  
of p h y t o c h r o m e  sugges ts  t h e  ex i s t ence  of a more  specif ic  
r e g u l a t o r y  f a c t o r  in  a d d i t i o n  t o  or  r a t h e r  t h a n  t h e  n u t r i -  
t i o n a l  level.  However ,  s ince t h e  P i t  level  c an  also in f luence  
d r y  m a t t e r  p r o d u c t i o n  rateT, 8, t h e  poss ib i l i ty  ex is t s  t h a t  
d i f fe ren t  P f r  levels  m i g h t  a f fec t  leaf  shape  b y  a modi f i ca -  
t i on  of t h e  c a r b o h y d r a t e  level.  

As a f i r s t  a p p r o a c h  to  t h i s  ques t ion ,  t h e  r e l a t ive  g r o w t h  
r a t e  (R) a n d  t h e  u n i t  leaf  r a t e  (E) were  m e a s u r e d  in  t h e  
pe r iod  b e t w e e n  t h e  s t a r t  of t h e  e x p e r i m e n t  a n d  t h e  
b e g i n n i n g  of t h e  e x p a n s i o n  of leaf  No. 5. R a n d  E were  
ca l cu la t ed  accord ing  to  WATSON a. 

T h e  m e t h o d  of d ry  w e i g h t  d e t e r m i n a t i o n  can  on ly  
d e t e c t  r a t h e r  large  differences,  b u t  i t  c an  be  obse rved  
t h a t  t h e  d i f ferences  in  l igh t  i n t e n s i t y  or  in  e x t e r n a l  sugar  
s u p p l y  t h a t  h a v e  b e e n  r e p o r t e d  to  be  assoc ia ted  w i t h  
d i f ferences  in  shapes  a re  also large1,3, s. T h e  l i gh t  pro-  
g r a m s  a n d  g r o w t h  c o n d i t i o n s  were  iden t i ca l  w i t h  t h e  

Effect of terminal 30 min FR or 30 rain FR followed by 20 min R 
irradiations on the relative growth rate and the unit leaf rate of 
Taraxacum o//icinale plants. 

Treatment E(mgcm -~ R(mgmg -1 Totaldt T 
day -1 ) day -1 ) weight 

(rag pl -x) 

10 W 0.650 0.256 113.2 

10 W + 30 min FR 0.578 0.237 88.4 

10 W + 30 rnin FR + 20 min R 0.652 0.253 96.7 

LSD (p _< 0.05) = 26.1 mg 

Main light period : 10 h of white fluorescent light of ca. 4500 p~ w cm -*. 

7 R.L. SA~T~ and D. F. WETUERELL, Plant Physiol. 43, 953 (1968). 
s R.A. SkNCn~Z, in preparation. 
9 D. J. WATSOn, Adv. Agron. d, 101 (1952). 
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p r e v i o u s  e x p e r i m e n t s .  T h i s  e x p e r i m e n t  was  also r e p e a t e d  
3 t imes .  T h e  re su l t s  a re  shown  in t h e  T a b l e  I a n d  ind ica t e  
t h a t  t h e  P i t  levels  wh ich  induced  d i f f e ren t  shapes  d id  
n o t  c h a n g e  s ign i f i can t ly  (a t  t h e  p 0.05 level) t h e  ass imi la-  
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Fig. 4. Effect of terminal far red, or far red followed by red irradia- 
tions, on the LIB ratio. A) 10 h of white fluorescent light plus 30 min 
FR; B) i0 h of white fluorescent light; C) 10 W + 30 min FR + 
20min R. The slopes b of the 3 straight lines are: A) b = 3.30; 
B) b = 2.53; C) b = 2.35. The LSD (p_< 0.05) = 0.56. 

t i on  in t h e  pe r iod  b e t w e e n  t h e  s t a r t  of t h e  e x p e r i m e n t  
a n d  t h e  a p p e a r a n c e  of t h e  f i r s t  r u n c i n a t e  leaf. T h e  P f r  
level  in f luences  b o t h  R a n d  E b u t  a f t e r  longer  exper i -  
m e n t a l  pe r iods  t h a n  t h a t  necessa ry  for  t h e  f o r m a t i o n  of 
t h e  f i r s t  r u n c i n a t e  leaf  8. 

T h e  f ac t  t h a t  a l i gh t  t r e a t m e n t ,  w h i c h  does  n o t  i n d u c e  
s ign i f i can t  c h a n g e s  in  p h o t o s y n t a t e s  a m o u n t ,  d r a s t i c a l l y  
in f luences  t h e  leaf  shape ,  does  n o t  e l i m i n a t e  t h e  poss ib i l i ty  
t h a t  t h e  P f r  ef fec t  could  in some w ay  be  c o n n e c t e d  w i t h  
t h e  sugar s  supply .  Two of t h e  poss ib le  ways  are  : 1. modi -  
fy ing  t h e  t r a n s l o c a t i o n  p a t t e r n  so t h a t  d i f fe ren t  a m o u n t s  
of p h o t o s y n t a t e s  would  r e a c h  t h e  y o u n g  e x p a n d i n g  
leaves ;  2. a f f ec t ing  t h e  c o m p o s i t i o n  of t h e  c a r b o h y d r a t e  
pool, s ince  n o t  all  t h e  sugar s  h a v e  t h e  s ame  effect  on  
leaf  s h a p e  1, ch an g es  in  t h e  level  of t h e  more  ac t ive  could  
be  i m p o r t a n t .  

Resume**. Sobre  la  ba se  del  efec to  de  i r r ad iac iones  de  
b a j a  ene rg ta  con  luz ro jo  le jana ,  y la  r eve r s i6n  del  m i s m o  
p o r  la  luz roja ,  se p o s t u l a  la  p a r t i c i p a c i 6 n  del  f i toc romo 
en  el co n t ro l  de la  f o r m a  de la  h o j a  de Taraxacum o//i- 
cinale. 

R. S ~ C H E Z  
Universidad de Buenos A ires, 
Facultad de Agronomia y Veterinaria, 
Catedra de Fisiologia Vegetal, Av. San Martin 4453, 
Buenos Aires (Argentina), 28 December 1970. 

Ein spezieller Rhabdomerentyp im Fliegenauge 

I m  F l i e g e n - K o m p l e x a u g e  w u r d e n  R h a b d o m e r e  gefun-  
den,  die e inen  fiir  I n s e k t e n  b i s h e r  u n b e k a n n t e n  B a u t y p  
bes i tzen .  A m  A u g e n r a n d ,  be sonde r s  e n t l a n g  de r  a n  F r o n s  
u n d  V e r t e x  l i egenden  Leiste ,  w u r d e n  bei  20 A r t e n  aus  7 
F a m i l i e n  (Taban idae ,  Rhag ion idae ,  Syrph idae ,  S c a t o p h a -  
gidae, Muscidae,  Ca l l iphor idae  u n d  Sarcophag idae )  eine 
bis  wenige  R e i h e n  y o n  O m m a t i d i e n  m i t  e i n e m  m ~ c h t i g  
e n t w i c k e l t e n  zen t r a l en  R h a b d o m e r  b e o b a c h t e t  (Fig. 1). 
Dieses e n t s p r i c h t  d e m  R h a b d o m e r  7 (R7) bzw.  R8 (Nu- 

m e r i e r u n g  n a c h  DIETRICH X). Die  Fl i ichengr6sse  i m  Quer-  
s c h n i t t  des  d i s t a l e n  Tei ls  i s t  z .B.  be i  Calliphora erythroce- 
phala fi ir  d ie  speziel len r a n d z o n a l e n  R h a b d o m e r e  ( ihr  
K o m p l e x  wi rd  als s p R Z R  abgekt i rz t ) ,  R7, d u r c h s c h n i t t l i c h  
2,7 izm ~ (n = 8, s ~ =  ~: 0,1 ~tm~), fiir die ,normalem~ R7 

1 W. DIETRICH, Z. wiss. Zool. 92, 465 (1909). 
z E. EGUCHI, J. Cell. comp. Physiol. 66, 411 (1965). 

Fig. 1. Querschnitt durch cin randzonates 
Ommatidium mit grossem R7 (a) und ein ihm 
benachbartes nicht-randzonales Ommafidium 
(b) auf gleicher Schnittebene. Calliphora 
erythrocephala ~. 1-7, Sehzellen; frA, Irontaler 
Augenrand. Diamantmesserschnitt TM. 


