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Contro l l ed  Di f ferent ia t ion  of Fo l iar  S c l e r e i d s  in Fagraea fragrans 

Occurrence  of foliar sclereids in d i f fe rent  d ico ty ledonous  
species is well d o c u m e n t e d  in the  s t a n d a r d  reference 
works  on p l a n t  a n a t o m y  ~,e. FOSTER, in his p ioneer ing  
studies,  t r aced  the  o n t o g e n y  of leaf sclereids in several  
angiosperms,  and  subsequen t ly  m a n y  o the r  workers  have  
s tud ied  the  va r ia t ion  of sclereid form and  the i r  develop-  
m e n t  in ce r ta in  families 3 5. However ,  it  is only  in t he  las t  
10 years  t h a t  a t t e m p t s  have  been  m a d e  to iden t i fy  t he  
causal  fac tors  t h a t  m a y  e i ther  comple te ly  inh ib i t  t he  
sclereid d e v e l o p m e n t  or modi fy  the  p a t t e r n  of the i r  
d i s t r ibu t ion .  Of such  studies ,  the  researches  on Pseudo- 
tsuga, a m e m b e r  of Coniferales,  s t and  ou t  ve ry  signifi- 
cant ly ,  where  t o t a l  inh ib i t ion  of sclereid fo rma t ion  was 
induced  in t he  deve lop ing  leaves 6. In  Camellia leaves i t  
v-as d e m o n s t r a t e d  t h a t  e i ther  h igh  osmot ic  concen t r a t ion  
of t h e  m e d i u m  could inh ib i t  the  sclereid format ion ,  or  t he  
surgical  in jur ies  m a d e  could a l ter  t he  p a t t e r n  of sclereid 
d i s t r i bu t ion  7,s. Certain e x p e r i m e n t s  were des igned  to  t e s t  
t he  effect  of auxins  on leaf sclereid fo rma t ion  in Fagraea 
[ragrans (Loganiaceae),  a c m n m o n  t ree  in Singapore ,  and  
t h e  resul ts  of such s tudies  are  br ief ly s u m m a r i z e d  here.  

F.  [ragrans is a ta l l  evergreen  tree,  wi th  charac te r i s t i c  
b ranch ing ,  some t imes  reaching  up to more  t h a n  100 It. 
and  occurr ing  b o t h  on the  coas t  and  inland.  The  leaves 
are simple,  small,  e m a r g i n a t e  and  are  a r ranged  a l t e rna t e ly  
on  s lender  twigs. E a c h  twig normal ly  bears  8-10 leaves, 
and  on an average  the  leaf measures  31/2 × 11/2 inches.  
E v e n  in very  young  leaves measur ing  3/4 × ~/3 inch, for- 
ma t ion  of sclereids is common ,  and  in the  m a t u r e  leaves 
t hey  are more  a b u n d a n t  (Figure 1). As regards  to the i r  
origin wi th  reference to  the  o the r  leaf t issues, t h e y  de- 
velop mos t ly  f rom uppe r  spongy  p a r e n c h y m a  cells and  
t h e y  are b o t h  t e rmina l  and  diffuse in the i r  d is t r ibut ion .  
In  form, t hey  are po lymorphic ,  each sclereid cell showing 
a cent ra l  axis wi th  a n u m b e r  of spicules on it, and  the  
cells have  thick,  lamel la ted,  lignified cell walls 9 (Figure 3). 

Several  growing end b ranches  or twigs  of a p p r o x i m a t e l y  
equal  size were selected for expe r imen ta t ion .  They  were 
defol ia ted  and  plain lanolin was  appl ied  to the  apical  bud  
and  to  the  leaf scars left  a f ter  defol iat ion.  These  formed 
the  cont ro l  group.  The o the r  defol ia ted  b ranches  were 

smeared  wi th  lanolin pas te  to  which  indole acetic  acid 
(IAA) was earlier added  a t  concen t r a t ions  of 0.125%, 
0.25%, 0.5% and  1~o. More t h a n  20 twigs  were used for 
each t r e a t m e n t  and  each e x p e r i m e n t  was r ep ea t ed  at  
least  twice.  In  the  twigs of the  cont ro l  group,  af ter  de- 
fol iat ion the  f irs t  leaf p r i m o r d i u m  ap p ea red  af ter  10-12 
days.  The cleared p repa ra t ions  of such  leaves showed  t h a t  
t he  d i s t r ibu t ion  and  d e v e l o p m e n t  of sclereids were nor-  
mal.  In  such twigs, where  IAA at  1% concen t r a t i on  was  
used, the  buds  e i ther  did no t  e x p a n d  fu r the r  or t h e y  
even tua l ly  died. Again a t  t he  0.5~o level, ve ry  few small  
leaves (1/2 × 1/~ inch) were  formed and  t h e y  p r e m a t u r e l y  
d ropped .  In  those  twigs  t r e a t ed  wi th  IAA a t  0 . 2 5 ~  or 
lesser concen t ra t ion ,  t he  ear ly  leaf d e v e l o p m e n t  and  ex- 
pans ion  was  normal ,  t he  leaves a t t a in ing  the  s ame  size 
as those  of the  contro l  group.  Leaf  c lear ing and  m a c e r a t e d  
p r epa ra t i ons  of such expe r imen ta l  leaves were  o b t a i n ed  
and  s tudied.  Comple te  inh ib i t ion  of sclereids was  ob- 
served  in t he  smal l  i ncomple te ly  deve loped  leaves of t he  
0.5% group,  or of well deve loped  leaves of t he  0.25% 
group (Figure 2). Bu t  the  Venation p a t t e r n  and  aereole 
fo rmat ion  was regular  in such  leaves, compar ing  welt w i th  
those  of the  cont ro l  leaves. In  the  leaves formed unde r  
the  inf luence of 0.125% IAA, the  sclereid d e v e l o p m e n t  
was normal ,  bu t  s t r ik ing s t ruc tu ra l  var ia t ions  could be 
not iced  in the  sclereid cells. In  t h e m  the  cell walls were  
thin,  lamel la t ions  ab s en t  and  the  cell lumen  was  very  
b road  and  p r o m i n e n t  (Figure 4). W h e n  the  s t a n d a r d  
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Fig. 1. A portion of the cleared lamina of 
the control group showing distribution of 
sclereids. × 36. Fig. 2. Cleared lamina of 
the 0.25% IAA group showing absence of 
sclereids. × 36. Figs. 3-4. Single sclereids 
enlarged from the control and 0.125~/o IAA 
groups respectively. Note the differences in 
cell walt thickness and dimensions of the 
lumen. × 126. 
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p h l o r o g l u c i n o l - H C 1  t e s t  w a s  e m p l o y e d  t o  t e s t  t h e  l i g n i n  
c o n t e n t ,  n o  p o s i t i v e  s t a i n  r e a c t i o n  w a s  o b s e r v e d ,  i nd i -  
c a t i n g  t h e  n o n - l i g n i f e r o u s  b u t  ce l l u lo se  n a t u r e  of  s u c h  
cell  wal l s ,  I t  m a y  b e  c o n c l u d e d  t h a t  s c l e r e i d  f o r m a t i o n  
w a s  n o t  i n h i b i t e d  a t  a l o w e r  I A A  c o n c e n t r a t i o n  l ike  
0 . 1 2 5 % ,  b u t  t h e  s c l e r e i d s  f o r m e d  s h o w e d  a n u m b e r  of  
i n t r a c e l l u l a r  s t r u c t u r a l  v a r i a t i o n s .  T h e  i n f l u e n c e  o f  I A A  
a n d  o t h e r  a n t i o x i d a n t s  t h a t  p r o m o t e  cell  g r o w t h  b u t  in-  
h i b i t  l i g n i n  s y n t h e s i s ,  a n d  t h e  g e n e r a l  ro le  o f  a u x i n s  in 
cel l  w a l l  s y n t h e s i s  h a v e  r e c e n t l y  b e e n  d i s c u s s e d  b y  
SIEGEL 10 a n d  LEOPOLD 11. T h e  c y t o c h r o m e  o x i d a s e  ac -  
t i v i t y  w a s  i d e n t i f i e d  in  s c l e r e id  i n i t i a l s  of  Rauwolf ia  s t e m  
b y  h i s t o c h e m i c a l  s t u d i e s ~ L  T h e  t o t a l  s u p p r e s s i o n  o f  
s c l e r e id  d e v e l o p m e n t  u n d e r  t h e  i n f l u e n c e  of  a h i g h  c o n -  
c e n t r a t i o n  o f  I A A  in  t h e  s p e c i e s  p r e s e n t l y  i n v e s t i g a t e d  is 
w e l l  c o m p a r a b l e  w i t h  t h e  o b s e r v a t i o n s  m a d e  in  Pseudo- 
tsuga. T h e  o t h e r  a u x i n s  N A A  a n d  2, 4 - D  w e r e  a l s o  t r i e d  
in  s i m i l a r  c o n c e n t r a t i o n s  a s  m e n t i o n e d  a b o v e ,  a n d  t h e s e  
i n h i b i t e d  f u r t h e r  l ea f  d e v e l o p m e n t .  O t h e r  d e t a i l s  of  
s c l e r e id  d i f f e r e n t i a t i o n ,  u n d e r  t h e  i n f l u e n c e  of  I A A ,  as  

we l l  a s  t h e  e f f e c t s  of  N A A ,  a n d  2, 4-] ) ,  wil l  b e  p u b l i s h e d  
in  s u b s e q u e n t  p a p e r s .  

Zusammen/assung.  Die  B lOt t e r  y o n  Fagraea /ragrans 
e n t h a l t e n  p o l y m o r p h e  Sk le re ide .  I n d o l y l - E s s i g s R u r e  ( I E S )  
in  e i n e r  K o n z e n t r a t i o n  y o n  0 , 1 2 5 %  h e m m t  d i e  V e r h o l -  
z u n g  d e r  S k l e r e i d e n ,  h 6 h e r e  I E S - K o n z e n t r a t i o n e n  u n t e r -  
d r f i c k e n  d i e  B i l d u n g  d e r  S k l e r e i d e u  vo l l s t l i nd ig .  
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Bacter iophage  T y p i n g  of Vibrio el tor 

S t u d i e s  o n  t h e  p h a g e - t y p i n g  of  Vibrio eltor h a v e  b e e n  Table I 
d e s c r i b e d  b y  NICOLLE a n d  h i s  g r o u p  1,2, GALLUT a n d  
NICOLLE 3 a n d  EISENTARK 4. T h e  p h a g e - t y p i n g  s c h e m e  of  
NICOLLE a n d  h i s  g r o u p  d i d  n o t  p r o v e  to  b e  o f  m u c h  p r a c -  
t i c a l  v a l u e L  GALLUT a n d  NICOLLE e x a m i n e d  a t o t a l  o f  I II 1i[ IV V 
o n l y  14 s t r a i n s  o f  V. eltor, a n d  t h e i r  s c h e m e  p r o v i d e s  o n l y  
a b r o a d  c l a s s i f i c a t i o n  i n t o  3 g r o u p s .  T h e  s c h e m e  of  1 + + + + + 
I~EWMAN a n d  EISENTARK is y e t  t o  b e  a s s e s s e d .  A t e n t a -  2 + + + + - 
r i v e  s c h e m e  of  p h a g e - t y p i n g  o f  V. eltor w a s  p r o p o s e d  b y  3 + + + - - 
MUKERJEE s, w h i c h  h a s  b e e n  d i s c a r d e d  b y  t h e  a u t h o r  h i m -  4 + + - - - 
se l f  b e c a u s e  s e r i o u s  d i s c r e p a n c i e s  h a d  b e e n  o b s e r v e d  o n  5 + . . . . . . . .  + 
r e p e t i t i o n  o f  t h e  t e s t .  6 + + - - + 

7 + 4 t + I n  1965 a p h a g e - t y p i n g  s c h e m e  for  e p i d e m i o l o g i c a l  8 + +. + °- + 
i d e n t i f i c a t i o n  o f  E1 T o r  s t r a i n s  w a s  d e v e l o p e d  u s i n g  5 9 t -- + 
g r o u p s  o f  p h a g e s ,  3 b e i n g  ly r i c  m u t a n t s  of  t e m p e r a t e  
p h a g e s  a n d  2 i s o l a t e s  f r o m  s t o o l  s a m p l e s  of  c h o l e r a  E1 T o r  
p a t i e n t s .  N i n e  p h a g e - t y p e s  of  V. eltor c o u l d  b e  i d e n t i f i e d  
( T a b l e  I) .  Table 1I 

H o w e v e r ,  i t  w a s  f o u n d  s u b s e q u e n t l y  t h a t  t h e  h o s t -  
r a n g e  o f  t h e  g r o u p  V t y p i n g  p h a g e  h a d  c h a n g e d ,  a n d  i t  Classification 
h a d  t o  b e  d i s c a r d e d .  I t  w a s  r e p l a c e d  b y  a s t o o l  p h a g e ,  according 
H 7 4 / 6 4 ,  a n d  a n e w  s c h e m e  a d o p t e d  b y  w h i c h  6 p h a g e -  of I II III t v  v to previous 
t y p e s  o f  s t r a i n s  c o u l d  b e  i d e n t i f i e d  ( T a b l e  II). vibrio scheme 

T h i s  n e w  g r o u p  V p h a g e ,  a s  m a y  b e  s e e n  f r o m  T a b l e  It,  
d i d  n o t  h e l p  in  d i v e r s i f y i n g  t y p e  d e t e r m i n a t i o n  as  i t  l y s e s  1 + + + + + t and 2 
al l  E1 T o r  s t r a i n s  i s o l a t e d  f r o m  c h o l e r a  E1 T o r  p a t i e n t s ;  2 + + + - + 3 and 8 
b u t  i t  h e l p s  t o  d i f f e r e n t i a t e  b e t w e e n  t h e  c l a s s i c a l  a n d  t h e  3 + + - + + 7 
E l  T o r  t y p e s  o f  v i b r i o s .  V i b r i o s  o f  p h a g e - t y p e s  1 a n d  2 4 + + - - + 4 and 6 
a r e  i n v a r i a b l y  f o u n d  t o  b e  n o n - I y s o g e n i c ,  w h e r e a s  t h e  5 + - - - + 5 
o t h e r  t y p e s  a r e  l y s o g e n i c .  6 - + - - + 9 

U s i n g  t h e  n e w  s c h e m e ,  3464 s t r a i n s  o f  V. eltor i s o l a t e d  
f r o m  t h e  d i f f e r e n t  e p i d e m i c s  b e t w e e n  1937 a n d  1966 h a v e  
b e e n  t y p e d .  C e l e b e s  w a s  f o u n d  t o  h a v e  al l  t h e  6 p h a g e -  
t y p e s  of  s t r a i n s .  I t  w a s  a l so  o b s e r v e d  t h a t  t h e  n u m b e r  of  
p h a g e - t y p e s  in  t h e  o u t b r e a k s  in t h e  c o u r s e  of  t h e  s p r e a d  
o f  t h e  p a n d e m i c  d e c r e a s e d  p r o g r e s s i v e l y  w i t h  t i m e  a n d  
d i s t a n c e  f r o m  t h e  o r i g i n a l  e n d e m i c  f o c u s  in  Ce lebes .  I n  
t h e  i n i t i a l  p h a s e ,  w h e n  c h o l e r a  E1 T o r  s p r e a d  o u t s i d e  
C e l e b e s  d u r i n g  1 9 6 1 - 6 2 ,  l a r g e  n u m b e r s  o f  p e o p l e  c a r r i e d  
t h e  i n f e c t i o n  f r o m  C e l e b e s  to  H o n g  K o n g  a n d  t h e  P h i l i p -  
p i n e s ,  a n d ,  a s  w o u l d  b e  e x p e c t e d  a l o n g  t h e  l ines  of  

Phage-type Lysis by phage group 
of vibrio 

Phage- Lysis by phage group 
type 
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