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Effect of S o a k i n g  and S o w i n g  of Lent i l  S e e d s  (Lens culinaris Med. )  With or  Wi thout  S e e d c o a t s  on  
Seed l ing  G r o w t h  

Wate r - so lub l e  exuda t e s  f rom m a n y  seeds con t a in  sub-  
s tances  wh ich  i n h i b i t  or r e t a r d  g e r m i n a t i o n  1-5. Th i s  
c o m m u n i c a t i o n  repor t s  some effects  of water - soIuble  dif- 
fusa tes  f rom seeds of Lens culinaris Med. on seedl ing 
g r o w t h  a n d  t r ies  to  d e t e r m i n e  w h e t h e r  these  effects are 
due  to t he  seedcoa t  or to  t h e  embryo .  

Di f fusa tes  were p r epa red  b y  soak ing  60 commerc i a l  
seeds, w i t h  (WC) or  w i t h o u t  ( w o e )  coats  (special care 
was t a k e n  n o t  to  sepa ra te  t he  2 co ty ledons  or to  d a m a g e  
the  radic le  and  p lumule ,  all d a m a g e d  seeds were discarded)  
in  30 ml  of dis t i l led w a t e r  for 4 or  16 h a t  26 ~ W C  and  
WOC seeds were t h e n  g e r m i n a t e d  in t he  d a r k  a t  26 ~ in 
P e t r i  dishes,  on co t tonwool  a n d  f i l ter  p a p e r  i m b i b e d  
w i t h  dis t i l led  or soak ing  water .  

Seven  ba t ches  of seedlings were p r epa red  fol lowing t he  
scheme  p resen ted  w i t h  t he  resu l t s  in  t he  Table .  The  
resu l t s  will  be  c o m p a r e d  in t he  fol lowing series. Lo t s  I I / I  
a n d  I V / I I I :  t he  seedl ing g r o w t h  is b e t t e r  on  dis t i l led 
w a t e r  t h a n  on  soak ing  water .  Lo t s  I I I - I V / I - I I :  i t  is 
b e t t e r  w h e n  t h e  seedcoats  are  r e m o v e d  before  sowing. 
The  acce le ra t ion  effect  d imin i shes  w i t h  t i m e  of cu l t iva-  
t i on  (300-400% a c t i v a t i o n  a f t e r  24 h, 200 -300% af te r  
48 h, 0 - 5 0 %  a f t e r  120 h). These  resul t s  c lear ly  demon-  
s t r a t e  t he  presence  of roo t  i n h i b i t i n g  subs t ances  in  t he  
seedcoats .  

Lo t s  V I / V :  t h e  roo t  g rowth  of WO C  soaked e m b r y o s  
is b e t t e r  on  dis t i l led  t h a n  on  soak ing  water ,  wh ich  
ind ica tes  t h a t  roo t  g r o w t h  inh ib i t o r s  are also in t he  
cotyledons .  Lots  V - V I / I - I I :  soak ing  WO C e m b r y o s  ha s  
a roo t  g r o w t h  p r o m o t i n g  effect  du r ing  t he  f i rs t  hours  
(up to 48) of ge rmina t ion ,  a nega t ive  effect  later .  Lo t s  

V - V I / I I I - I V :  t h e  root  g r o w t h  of e m b r y o s  whose  coats  
were r e m o v e d  before  sowing is b e t t e r  du r ing  t h e  f i rs t  
24 h t h a n  t h a t  of e m b r y o s  decoa ted  before  soaking.  A 
roo t  g r o w t h  fac to r  f rom coats  or co ty ledons  is p r o b a b l y  
lost  d u r i n g  soaking.  Lo t s  V I I / V I :  such  a fac to r  m u s t  
ex is t  in t he  seedcoats  and  pass  t h r o u g h  t h e  e m b r y o  du r ing  
soaking.  E m b r y o s  growing on  soak ing  w a t e r  h a v e  a b e t t e r  
roo t  g r o w t h  a f t e r  120 h. 

The  p ro t ec t i ve  effect  of seedcoats  aga ins t  osmot ic  
processes  ~ be tween  soak ing  w a t e r  and  e m b r y o s  howeve r  
m u s t  be  k e p t  in  m i n d ;  t he  bes t  g r o w t h  is o b t a i n e d  w h e n  
seeds are soaked w i t h  t he  coats  a n d  sown w i t h o u t  t h e m  
(ba t ch  IV). 

Compar i son  b e t w e e n  sho r t  (4 h) a n d  long (16 h) t i m e  
soak ing  in t he  d i f fe ren t  b a t c h e s  conf i rms  t h e  2 las t  fac ts :  
t he  roo ts  are longer  in I I I  and  I V  w h e n  t he  i n t a c t  seeds 
h a v e  been  soak ing  for 16 h ;  t h e y  are sho r t e r  in  V and  
VI  -when decoa ted  e m b r y o s  were soaked for th i s  longer  
t ime.  Genera l  s imi la r  conclusions  m a y  be  d r a w n  for the  
s t e m  growth .  

The  resul t s  p r e sen t ed  here  show t h a t  b o t h  seedcoats  
and  e m b r y o s  of lent i l  seeds c o n t a i n  wate r - so lub le  sub-  
s tances  which  r e t a r d  a n d  p r o m o t e  g rowth .  Pheno l i c  
compounds ,  such  as an thocyaninsT,8  a n d  coumar insg ,  10, 
f r e q u e n t l y  m e n t i o n e d  in seeds a n d  soils 11, affect  ge rmina-  
t ion  a n d  growth.  Corre la t ion  be tween  t h e i r  g rowth  effect  
and  a u x i n  c a t a b o l i s m  has  been  discussed 12. 

Because  the  l en t i l  d i f fusa tes  also c o n t a i n  subs t ances  
of a phenol ic  na tu re ,  f u r t h e r  e x p e r i m e n t s  will be m a d e  
to i den t i fy  t h e m  and  s t u d y  the i r  r espec t ive  ac t ion  in 
r e l a t i on  to a u x i n  me tabo l i sm.  

Root and  s tem growth of len t i l  seedl ings in  re la t ion  to the presence or absence of seedcoats in  soaking  and/or  sowing 

Batches  Treatment Root length (ram) Stem length (mm) 
after  h af ter  h 

Soaking  Sowing 24 48 120 120 

I WC W C / S W  2.1 7.1~/ 6.1 36.1 ~/46.2 12.0 ~/20.4 
I I  WC W C / D W  2.5 7.3 [ 8.7 38.8 /55.1 12.6 /20.8 
I I I  WC WOC/SW 6.0 13.6 /17.2 35.5 /54.9 11.5 /22.2 
IV Vr W O C / D W  8.9 21.3 /26.9 53.4 /68.1 19.9 /17.5 
V WOC WOC/SW 5.1 16.9 /12.0 24.9 /19.8 14.0 / 7.5 
VI WOC W O C / D W  8.2 18.4 /16.4 27.0 /21.1 13.3 /12.5 
VI I  WOC WOC/SW b 6.7 17.2 /14.2 28.7 /26.9 13.6 /16.8 

The f irst  number is for 4 h soaking,  the second is for 16 h. b Coats separate ly .  WC, with coa ts ;  WOC, without coats ;  D ~  z, dist i l led water ;  
SW, soaking water. 
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3~dsumd. Des subs t ances  inh ib i t r i ces  de  la croissance 
rad icu la i r e  son t  pr6sent6s  dans  les t 6 g u m e n t s  e t  les coty-  
16dons des gra ines  de Lenti l le .  Leurs  effets  son t  mis  en 
6vidence  dans  des g e r m i n a t i o n s  de gra ines  p r 6 a l a b l e m e n t  
imbib6es  et  (ou) sem6es avec  ou sans  t6guments .  
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