
884 Specialia 15.8. 1969 

Effect of Injury  on  the  Fol iar  Sc lere id  D e v e l o p m e n t  in Fagraea fragrans 

T h e  fac t  t h a t  s c l e r e n c h y m a t o u s  id ioblas t s  p rov ide  
su i t ab le  e x p e r i m e n t a l  m a t e r i a l  to  s t u d y  t h e  inf luence  of 
ce r t a in  fac to rs  t h a t  con t ro l  p l a n t  cell d i f f e ren t i a t ion  h a s  
b e e n  well  e m p h a s i z e d  1. Cer t a in  m o r p h o g e n e t i c  fac to rs  
h a v e  also been  iden t i f i ed  t h a t  would  e i t he r  suppress  
sclereid f o r m a t i o n  or a l t e r  t h e i r  n u m b e r  a n d  p a t t e r n  of 
d i s t r i b u t i o n ! - K  W!li le s t u d y i n g  t h e  morphogenes i s  of leaf 
sclereids in  l~'~graea /ragrans, c e r t a i n  v a r i a t i o n s  in  t h e  
d e v e l o p m e n t a l  p a t t e r n  of sclereids were no t iced  in t h e  
i n ju r ed  apices of c e r t a i n  leaves  and  some of these  observa-  
t ions  are  br ie f ly  d iscussed here.  

i n  th i s  species, t he  as t rosc le re ids  f i rs t  a p p e a r  in  t h e  
apex  of 10-day-old leaves  a n d  l a t e r  e x t e n d  b o t h  bas ipe tMly  
a n d  ac rope t a l l y  t o w a r d s  t h e  r e s t  of t h e  l amina .  O t h e r  
de ta i l s  of c e r t a i n  e x p e r i m e n t M  s tudies  on  t h e  s equen t i a l  
d e v e l o p m e n t  of sclereids in  t h e  deve lop ing  leaves  are 
d iscussed e lsewhere  ~. T h e y  will  be  p r e sen t  t h r o u g h o u t  
t h e  l a m i n a  in a 40-day-old  leaf, a n d  in  d i s t r i b u t i o n  t h e y  
are b o t h  diffuse a n d  t e rmina l .  I n  o rder  to  s{udy t he  devel-  
o p m e n t  of sclereids in  t h e  growing  leaves,  t h e  smal les t  
v i s ib le  leaf  p r i m o r d i u m  was  m a r k e d  a n d  t agged  w i th  t h e  
da te ,  a n d  t he  leaves  t h a t  s u b s e q u e n t l y  en la rged  f rom such  
p r i m o r d i a  were  excised a t  def in i te  i n t e rva l s  for c lear ing 5, 

or for m i c r o t o m i n g  a n d  s ta in ing.  T h e  leaves  in th i s  species 
are  ell iptical ,  dccussa te ly  opposi te ,  en t i re  w i t h  a c u m i n a t e -  
cusp ida te  apices. 

VVhile s t u d y i n g  t h e  deve lop ing  leaves,  i t  was  found  t h a t  
t h e  apices of ce r t a in  leaves  (50-day-old) were w o u n d e d  
a n d  damaged .  2 oppos i te  leaves  on  a node,  one d a m a g e d  
a n d  t h e  o t h e r  u n d a m a g e d ,  were selected,  c leared  a n d  
f u r t h e r  c o m p a r a t i v e l y  s tudied .  A b o u t  20 i n j u r ed  leaves  
were  s tud ied  in detai l .  

I n  t h e  apica l  region of 50-day-old leaves,  on  a n  average,  
a b o u t  54 sclereids will be  p r e s e n t  pe r  1.54 m m  2 leaf  a rea  
(Figure 1), a n d  c o n t r a s t i n g l y  in t h e  w o u n d e d  leaf  apex  for 
t h e  same  leaf  a rea  on ly  4 sclereids are  p resen t .  These  are 
m o s t l y  r e s t r i c t ed  to  t h e  m i d r i b  region,  a n d  l a m i n a  p o r t i o n  
is a l m o s t  free f rom sclereids (Figure  2). A clear  zone devoid  
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Fig. 1 and 2. Intact and damaged apices of 
50-day-old leaves. Note the absence of scle- 
raids in the lamina of injured leaf; the few 
present are close to the midrib. Both • 65. 
Fig. 3. Section of wound region showing 
wound meristem and suberized cell layers. 
• 1080. 
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of sclereids deve lops  nea r  t h e  wound .  T he  sect ions  of 
such d a m a g e d  po r t i ons  revea l  t h e  o r gan i za t i on  of a w o u n d  
p e r i d e r m  in t h e  subsu r face  layers  of t h e  d a m a g e d  por t ions .  
The  cells a t  t he  cu t  Surface a s sume  a w a v y  ou t l ine  w i t h  
b r o k e n  cell wai ls  a n d  t h e  p las t ids  in  t h e m  d i s a p p e a r ;  cell 
wails  are  suber ized.  T he  3rd or 4 t h  l ayer  of e p i d e r m a l  cells 
s i t u a t e d  i nwards  f rom t h e  d a m a g e d  layer  of cells enlarges  
a n d  d iv ides  periclinall:~, o rgan iz ing  a w o u n d  m e r i s t e m  
(Figure  3). Some  of t h e  cells a b o v e  t he  w o u n d  m e r i s t e m  
a n d  closest  to  t h e  d a m a g e d  surface  deve lop  in to  b r a c h y -  
sclereids w i t h  e x t r e m e l y  t h i c k  (10-16 ~z) l ignif ied walls. 
The  b rachysc l e re ids  are  v e r y  m u c h  smal le r  in  size w h e n  
c o m p a r e d  w i t h  t h e  o t h e r  e p i d e r m a l  or mesophy l l  cells. 
H e n c e  i t  is obv ious  t h a t  c e r t a i n  ceils, de r ived  as a resu l t  
of w o u n d  m e r i s t e m  a c t i v i t y  deve lop  in to  brachysc le re ids .  
N o r m a l l y  b rachysc le re ids  are  no t  found  in t h e  l a m i n a  
p o r t i o n  of th i s  species, b u t  are  a b u n d a n t  in  t he  pe t io le  
region.  I t  appea r s  t h a t ,  u n d e r  t he  in f luence  of w o u n d  
hormones ,  c e r t a i n  ep ide rma l  cells can  r ed i f f e r en t i a t e  in to  
b rachysc le re ids .  A n o t h e r  i n t e r e s t i ng  c h a n g e  is in  t he  th ick -  
ness of cut ic le  on  t he  d a m a g e d  surface.  I n  a n o r m a l  
u n i n j u r e d  leaf, t h e  cut ic le  is 6.5 ~ th ick ,  a n d  t h e  same  on 
t h e  d a m a g e d  p o r t i o n  is 84 ~ th ick ,  a n d  t h u s  t h e  newly  
fo rmed  cut ic le  as a resu l t  of w o u n d  response  is v e r y  m u c h  
t h i c k e r  (Figure  3). O t h e r  s tud ies  on  w o u n d  hea l ing  in 
leaves  a n d  t h e  assoc ia ted  his to logical  changes  are sum-  
maf i zed  b y  ]~LOCH 6. 

I n  Camellia japonica m o s t  of t h e  sclereids are dense ly  
a r r a n g e d  nea r  t he  leaf  marg in ,  a n d  in  t h e  r e s t  of t he  l a m i n a  
t h e y  are v e r y  sparse ly  p r e s e n t : .  W h e n  incis ions  are m a d e  
para l le l  or p e r p e n d i c u l a r  to  t he  long axis  of t he  l a m i n a  
in v e r y  y o u n g  leaves,  t h e  p a r e n c h y m a  cells nea r  t he  new 
m a r g i n s  wh ich  n o r m a l l y  would  h a v e  deve loped  in to  
mesophy l l  cells d i f f e ren t i a t e  in to  sclereids, showing  a 
dense  a r r a n g e m e n t .  I n  F. [ragrans, some of t he  m e s o p h y l l  
cells w h i c h  would  h a v e  n o r m a l l y  deve loped  in to  sclereids 

r e m a i n  as such  w i t h o u t  unde rgo ing  a n y  c h a n g e  w h e n  t h e y  
are p r e sen t  nea r  t he  w o u n d  region.  The  response  of meso-  
phy l l  ceils to  wounds ,  w h e n  n a t u r a l  or  a r t i f ic ia l  in these  
2 cases, are  f u n d a m e n t a l l y  d i f ferent .  The  w o u n d  or t he  
w o u n d  h o r m o n e  e i the r  p r o m o t e s  or r e t a r d s  t h e  deve lop-  
m e n t  of mesophy l l  cells in to  sclereids as in  C. japonica and  
F./ragrans respect ive ly .  I t  is t h u s  e v i d e n t  t h a t  t h e  fo rma-  
t ion  and  d e v e l o p m e n t a l  p a t t e r n  of sclereids are u n d e r  t h e  
con t ro l  of ce r t a in  o the r  fac tors  s u r r o u n d i n g  t h e  sclereid 
init ials,  p e r h a p s  inc lud ing  t he  w o u n d  itself, a c t i v i t y  of 
t h e  w o u n d  m e r i s t e m  or  t h e  w o u n d  h o r m o n e  as is obv ious  
f rom the  p r e s e n t  s tudies .  O t h e r  e x p e r i m e n t s  c o n d u c t e d  
c o n c o m i t a n t l y  w i t h  th i s  i n v e s t i g a t i o n  reveal  t h e  p roba -  
b i l i t y  of h o r m o n a l  con t ro l  in  t he  morphogenes i s  of fol iar  
sclereids in  F. /ragrans 7, s. 

Rdsumd. L'e f fe t  d ' u n e  b lessure  na tu r e l l e  sur  le d6velop-  
p e m e n t  du  t i ssu  scl6rifi6 et  la d i s t r i b u t i o n  des feuilles es t  
5 tudi6  stir la Fagraea /ragrans. U n  m6r i s t~me  bless6 es t  
p r6pard  et  son h is to logie  ddcrite.  L ' i n f luence  i nh ib i t r i c e  
de la b lessure  et  de l ' h o r m o n e  de b lessure  sur  le ddveloppe-  
m e n t  du  t i ssu  sc16rifi6 es t  t r~s prononc6e .  C e r t a i n s  po in t s  
i m p o r t a n t s  de l ' 6 tude  p r6sen te  son t  discut6s,  e t  com-  
par6s  ~ des o b s e r v a t i o n s  ant6r ieures .  
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Histological Changes in the Skeletal System of the Developing Quail Embryo Treated with Sodium 
Salicylate 

Skele ta l  a b n o r m a l i t i e s  are  f r e q u e n t l y  seen in t e ra to log-  
ical s tud ies  b u t  on ly  on  ra re  occasions  h a v e  his to logical  
s tud ies  on  t h e i r  ea r ly  m a n i f e s t a t i o n  been  car r ied  ou t  w i t h  
a v iew to  e luc ida t ing  t h e  m e c h a n i s m s  of t h e i r  induc t ion .  
A d m i n i s t r a t i o n  of h igh  doses of sod ium sa l icy la te  x-:~ 
ace ty l  sa l icy la te  2,4, a:-:s a n d  p h e n y l  s a i i c y l a t O  5 to  preg-  
n a n t  ra ts ,  mice, hams te r s ,  r a b b i t s  a n d  guinea-pigs  ha s  
b e e n  s h o w n  to  induce  ske le ta l  a b n o r m a l i t i e s  b u t  no  effects  
h a v e  been  d e m o n s t r a t e d  in  a v i a n  embryos .  However ,  
ace ty l  sa l icyla te  is k n o w n  to e n h a n c e  egg p r o d u c t i o n  in  
t h e  domes t i c  fowl:% I n  th i s  s tudy ,  t h e  effect  of sod ium 
sa l icyla te  on  t h e  deve lop ing  qua i l  e m b r y o  was i n v e s t i g a t e d  
b o t h  b y  in j ec t ing  t h e  l ay ing  h e n  a n d  b y  t r e a t i n g  eggs. 
The  a b n o r m a l  e m b r y o s  were e x a m i n e d  h is to logica l ly  a n d  
a poss ible  m e c h a n i s m  of t e r a togenes i s  suggested.  

20 a d u l t  h e n  qua i l  were i n j ec t ed  i.p. w i t h  a s ingle dose 
of 2 ml  of 0 .5% aqueous  s o d i u m  sa l icy la te  (buffered to  
p H  7.0 w i t h  d i lu te  acet ic  acid), a n d  20 con t ro l  b i rds  were 
in jec ted  w i t h  2 m l  of d i lu te  a ce t a t e  buf fe r  (pH 7.0). 
A p p r o x i m a t e l y  100 eggs were col lected f rom each  g roup  
of b i rds  f rom 1-20 days  a f t e r  t r e a t m e n t ,  a n d  i n c u b a t e d  
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