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P r o c e s s  of Fer t i l i za t ion  in Oryza sativa L. w i t h  Re la t ion  to T i m e  

In  the  process of fert i l izat ion,  the  t ime  in tervals  be- 
tween  gamet ic  fusions are so shor t  t h a t  i t  is very  diff icul t  
to ' ca tch '  t he  mater ia l  a t  the  r igh t  stages. Besides, pol len 
tube  con ten t s  d ischarged into t he  embryo-sac  take  very  
deep stain, decreasing visibil i ty.  Per fec t ly  med ian  sect ions 
are also necessary  to  ob ta in  the  whole c o m p l e m e n t  in one 
section.  

In  view of these  difficult ies our knowledge of the  events  
concerned wi th  fer t i l izat ion is poor, and there  are only a 
few records of t he  process in re la t ion to time~, 2. In  
crop p lan t s  especially, th is  d a t a  is of great  impor t ance  
since breeding  expe r imen t s  can then  be carried out  w i th  
be t t e r  insight .  Studies  on fer t i l iza t ion of Oryza saliva L. 
in re la t ion to  t ime  have  been  carr ied out  3 and  a few 
in te res t ing  var ia t ions  are recorded here. 

AntheMs in rice is no rmal ly  a t  its peak  f rom 10.30 to 
11.30 h. Pr ior  to anthems the  lodicules swell forcing the  
f lowering glumes apa r t  and  the  an the r  f i l aments  grow to  
a lmos t  twice the i r  length.  The an the r  lobes come out  and 

The second male  gamete  pene t r a t e s  the  egg cell wal l  
and comes to  lie near  its nucleus. Slowly and s teadi ly  
it makes  i ts  way  in to  the  nucleus of the  egg cell g iving 
rise to  a zygote,  which  undergoes  a per iod of rest  for abou t  
1 h and  divides  by  a t ransverse  wall  giving a two-cel led  
pro-embryo .  

The ra te  of g rowth  of pol len tube  a n d  the  process of 
double  fer t i l iza t ion are af fec ted  to  an appreciable  e x t e n t  
by  env i ronmen ta l  condi t ions ,  especial ly t e m p e r a t u r e  and 
humid i ty .  This explains  w h y  mos t  of the  rice var ie t ies  
when  grown out-of-season show high ster i l i ty.  

Germina t ion  of pol len grains s ta r t s  immed ia t e ly  a f te r  
anthems and wi th in  5 min  profuse  g rowth  of pol len t u b e s  
is seen all over  the  s t igma.  Pol len tubes  appear  near  t he  
micropyle  abou t  30 to  45 rain af ter  anthems,  while male  
gametes  are seen discharged in to  t he  embryo-sac  a f te r  
1.5 h. The deve lopmen t  towards  the  fo rma t ion  of e m b r y o  
and endospe rm is t abu l a t ed  giving only  i m p o r t a n t  s teps  
in  the  process.  

Fertilization in Oryza sativa L.~ 

Time elapsed after anthesis (h) Development towards formation of endosperm Development towards formation of embryo 
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Male gamete in association with 1 of the polars 
Polars go back to center of embryo-sac 
with 1 of the male gamete 
Male gamete very close to 1 of the polars 
Fusion of polars with the male gamete 
First division of the primary endosperm nucleus 
4 to 6 endosperm nuclei 
Many free endosperm nuclei 

Other male gamete in contact with egg cell 
Same as at 2h 

Male gamete inside the egg cell 
Male gamete advancing towards egg cell 
Male gamete very close to egg nucleus 
Male gamete in contact with egg nucleus 
Same as at 5.5 h in 20~o ovules, in others it is 
close to nucleolus 
Formation of zygote 
Two-celled pro-embryo 

The process of fertilization is studied from pollination to the first division of zygote and readings are taken in 10 ovules at half-hour intervals. 

b rush  aga ins t  the  glumes, resul t ing in the  shedding  of 
pollen grains which  are readi ly  caught  by  the  f ea the ry  
s t igma.  The lodicules lose the i r  t u rg id i ty  and shrivel  2 to 
3 h af ter  anthes is  so t h a t  t he  f lowering glumes close, 
shu t t i ng  the  pist i l  f rom the  outer  env i ronment .  A large 
n u m b e r  of pollen grains are shed on the  s t igma and  all of 
t h e m  s ta r t  ge rmina t ing  a lmos t  immedia te ly .  The pollen 
tube  makes  its way  in be tween  the  s t igmat ic  papil lae into 
the  t issues of the  style and  enters  the  embryo-sac  th rough  
micropyle .  The synergids  degenera te  and disappear ,  
t ak ing  no p a r t  in the  process  of fert i l izat ion.  Pr ior  to  the  
discharge of t he  pollen tube  contents ,  the  polar  nuclei  
which  are in the  center  of the  embryo-sac  migra te  towards  
t he  micropyla r  end and  remain  pressed to t he  egg so t h a t  
male gametes  d ischarged are in close p r o x i m i t y  to the i r  
mates .  W i t h  the  burs t ing  of the  pol len tube  into the  
embryo-sac,  the  male  gamete  t h a t  comes out  f i rs t  is 
received by  the  polars  while the  o the r  t h a t  follows remains  
near  the  egg cell. Hav ing  received the  male  gamete ,  the  
polars  go back  to the i r  original cent ra l  posi t ion in the  
embryo-sac .  The male gamete  t h a n  comes closer to  one of 
the  polars,  pene t ra t e s  i ts  nuclear  m e m b r a n e  and  fuses 
w i th  it. Almos t  immed ia t e ly  t he  remain ing  polar  nucleus 
also fuses w i th  th is  ' zygote ' ,  g iving rise to  a p r ima ry  
endospe rm nucleus. Similar  var ia t ions  in fusions have  
been recorded earlier in Nicotiana 4, Waltheria 5, Melochia 6 
and BowlesiaL This deviat ion,  however,  seems to be 
wi thou t  any  basic significance 9 . The p r i m a r y  endospe rm 
nucleus, w i thou t  undergoing any  per iod of rest,  divides 
and  redivides  to  give rise to  nuclear  endosperm.  

Rdsumd. Le processus de la fer t i l isat ion chez l'Oryza 
sativa L. a 6t6 6tudi6 de l ' an thes is  ~ la premi6re divis ion 
de zygote  par  r ap p o r t  au temps .  Deux  va r ia t ions  int6- 
ressantes  on t  6t6 ob tenues :  le m o u v e m e n t  en e v e n t  e t  de 
re tour  des polaires vers  l ' ex t r6mi t6  micropyla i re  pour  
recevoir  le gamete  male,  e t l a  s6quence non  convent ion-  
nelle des fusions des polaires avec le gamete  male. 
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