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Table I. Forward mutations induced by UV, MNNG and EMS 
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Mutagenic treatment UV UV UV MNNG MNNG EMS EMS 
(3 min) (3 min) (6 min) (30 nfin) (60 min) (2 h) (2 h) 

No. of colonies replicated 2820 1181 2299 3381 3002 2546 11,222 

Survivors (%) 37 18 0.52 25 14 51 85 

No. of mutants 19 4 7 18 6 9 32 

Mutants (%) 0.67 0.34 0.30 0.53 0.20 0.35 0.29 

All data are from independent experiments. 

Table II. Types of biochemical mutants induced with UV, MNNG and EMS 

Metabolite p-Aminobenzoie Thiamine Nicotinamide Arginine Carbon Unidentified Total 
required acid source 

UV 3 0 9 2 13 3 30 

MNNG 4 3 3 2 8 4 24 

EMS 3 4 13 6 15 41 

puzz l ing  is t h e  fac t  t h a t  h ighe r  m u t a t i o n  f requenc ies  were 
ob t a in ed  w i th  UV or M N N G  in cond i t ions  of h igh  su rv iva l .  
T h i s  p h e n o m e n o n  ha s  been  obse rved  in o the r  e x p e r i m e n t s  
and  would  deserve  f u r t h e r  s t u d y .  

Th e  c o m p a r i s o n  of t he  t y p e s  of b iochemica l  m u t a n t s  
i nduced  w i th  the  3 m u t a g e n s  (Table i I )  does  no t  reveal  
an  3 , m a r k e d  difference in the  m u t a t i o n  spec t ra .  The  lack  
of t h i a m i n e  m u t a n t s  a f te r  t r e a t m e n t  w i th  U V  c a n n o t  be 
cons idered  as s ign i f ican t  owing to t he  fac t  t h a t  t h i s  t y p e  
of m u t a n t  has  been  f r e q u e n t l y  ob t a ined  w i th  U V  in 
recen t  yea r s  2, 7. 

However ,  the  i m p o r t a n t  f ea tu re  lies in t he  f ind ing  of 4 
a rg in ine - requ i r ing  n m t a n t s  a f te r  t r e a t m e n t  w i th  UV  a nd  
MNNG.  These  m u t a n t s  were s h o w n  to be NH4+-sens i t ive  
as E M S - i n d u c e d  a rg in ine - requ i r ing  m u t a n t s  descr ibed  
p rev ious ly  4. F u r t h e r m o r e ,  no a rg in ine  a u x o t r o p h  was  ever  
recovered  in our  l abora to ry ,  a f te r  t r e a t m e n t  w i th  EMS,  
on m e d i a  co n t a in ing  a h igh  c o n c e n t r a t i o n  of NH4C18, 9. 

These  resu l t s  s t r ong ly  sugges t  t he  speci f ic i ty  of m u t a -  
t ions  l ead ing  to an  a rg in ine  r e q u i r e m e n t  no t  to be re- 
la ted  to t h e  m u t a g e n i c  a g e n t  used.  Th i s  would  m e a n  t h a t  
t he  speci f ic i ty  is d e t e r m i n e d  a t  a ve ry  la te  s t age  in t he  
m u t a t i o n  process,  long af te r  t r e a t m e n t  w i th  t he  m u t a -  
gen, a t  t h e  t ime  of m u t a t i o n  express ion .  

I t  there fore  seems  t h a t  t he  cu l tu re  m e d i u m  is of crucial  
i m p o r t a n c e  in t h a t  it  e i the r  al lows or does no t  allow the  
s u rv iv a l  of the  a rg in ine  a u x o t r o p h s .  Th i s  specif ici ty,  how-  

ever, is no t  abso lu te ,  s ince t he  4 a rg in ine  a u x o t r o p h s  
isola ted p r e v i o u s l y  in o the r  l abora tor ies  are insens i t ive  to  
NH4+ ions. Th i s  p rob l e m will be d i scussed  in a n o t h e r  
paper .  

Rdsumd. Des m u t a t i o n s  b i o c h i m i q u e s  on t  6t6 i ndu i t e s  
pa r  le m 6 t h a n e  su l fona t e  d ' & h y l  (EMS), la N - m e t h y l - N -  
n i t r o - N ' - n i t r o s o g u a n i d i n e  (MNNG) et  l ' u l t r av io l e t  (UV) 
ehez l ' a lgue  ve r t e  unicel lu la i re  Chlamydomonas reinhardi. 
Des m u t a n t s  a u x o t r o p h e s  pou r  l ' a rg in ine  on t  &6 isol6s, 
apr~s t r a i t e m e n t  pa r  les 3 agen t s ,  sur  un  mi l ieu  c o n t e n a n t  
de l ' e x t r a i t  de levure  c o m m e  u n i q u e  source  d 'azo te .  
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T e s t - T u b e  F e r t i l i z a t i o n  of  O v u l e s  i n  Melandr ium a lbum M i l l .  w i t h  P o l l e n  G r a i n s  of  Datura s tra-  
m o n i u m  L. 

Th e  t e c h n i q u e  of t e s t - t u b e  fer t i l iza t ion  p rov ides  new 
possibi l i t ies  of o v e r c o m i n g  incompa t ib i l i t i e s  in p l a n t s  1-4. 
L i t t l e  a t t e n t i o n  h a s  been  devo t ed  to t he  s t u d y  of the  pro-  
cess of po l l ina t ion  and  fer t i l iza t ion  in those  cases  w h e n  
pol len g ra ins  an d  ovules  be long  to species  of d i f fe ren t  
famil ies .  T h e  p r e sen t  r epor t  con t a in s  the  resu l t s  of exper i -  

m e n t s  carr ied  ou t  w i th  t he  ovu les  of Melandrium album 
pol l ina ted  in v i t ro  w i th  pollen gra ins  of Datura stramonium. 

F e m a l e  f lower b u d s  of M. album were ba gge d  3 d a y s  
before pol l ina t ion .  Pis t i ls  were steri l ized in s a t u r a t e d  
chlor ine  w a t e r  for 15 rain a nd  t h e n  r insed  severa l  t i m e s  
w i th  a u t o c l a v e d  water .  L a t e r  t he  o v a r y  wall  was  r e m o v e d  
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Fig. 1. The micropylar end of ovule after 4- 11 
of culture. Pollen tube of D. stramonium is 
seen at the micropyle. 

Fig. 2. A male gamete (rag) comes into con- 
tact with the secondary nucleus (sn). 

Fig. 3. A male gamete inside the secondary 
nucleus; (dpt), discharged pollen tube at the 
micropylar end of the embryo sack. 

Fig. 4. Part of the nuclear endosperm after 3 
days of culture. 

Fig. 5. Two-celled proembryo in a stage of 
degeneration. 

and  the  ovules along wi th  the  p lacen ta  were inocula ted  on 
med ium consis t ing of W h i t e ' s  minera ls  ~ and 2% sucrose. 
The an the r s  of D. stramonium were excised a t  the  s tage of 
dehiscence.  Pol len grains  were scooped out  f rom the  
an the r s  and dus ted  on the  surface of the  ovules which  had  
been jus t  i m p l a n t e d  on the  medium.  

A b o u t  50-60% pollen grains s t a r t ed  to ge rmina te  with-  
in 30 min  and  pollen tubes  spread  a round  the  surface of 
the  ovules. Af te r  3-4 h of cul ture  some pollen tubes  were 
en te r ing  the  micropyle  (Figure 1). Dur ing  the  nex t  5-6 h 
a pollen tube  reached  the  embryo  sack, it  burs t  and dis- 
charged i ts  con t en t  into t he  region of synergids.  As a rule 
the  pollen tube  d i s rup ted  one  synergid,  bu t  in some cases 
b o t h  synergids  were found  to  be comple te ly  des t royed.  
Af ter  6-12 h the  male  game te  came into  con tac t  w i th  the  
secondary  nucleus (Figure 2), spread ing  upon  i ts  surface 
and  pene t r a t i ng  inside i t  (Figure 3). The p r ima ry  endo- 
spe rm nucleus conta in ing  1 big or 2 smal l  nucleoli  showed 
signs of g rowth  and  deve lopment .  In  m a n y  prepara t ions ,  
usual ly af ter  24-48 h of culture,  abou t  4 endospe rm nuclei 
were observed.  In  a few cases, a f ter  3-4 days  of culture,  
as m a n y  as 25 endospe rm nuclei  were found (Figure 4). I t  
was difficult  to  f ind a d is t inc t  syngamy.  However ,  in some 
cases the  male  gamete  was  observed inside the  egg cell 
and,  a f ter  24 h of culture,  a second nucleolus inside the  
egg nucleus was present .  In  2 cases degenera t ing  2-celled 
p r o e m b r y o s  were observed  (Figure 5). 

On the  basis of the  expe r imen t s  p resen ted  above it is 
sugges ted  t h a t  ob ta in ing  a more  developed hybr id  endo- 

sperm and  embryo  may  depend  on a higher  ploidy of the  
female reproduc t ive  organs.  F u r t h e r  efforts are being 
u n d e r t a k e n  to tes t  th is  suggestion.  

Zusammen]assung. Samenan lagen  yon Melandrium 
album wurden  in v i t ro  mi t  Pollen yon  Datura stramonium 
bes t / iubt  und bef ruchte t .  In  se l tenen F/illen konn te  ein 
zweikerniger  P r o e m b r y o  beobach t e t  werden.  Das prim/ire 
E n d o s p e r m  unfass te  in der  Regel 4 Zellen, nach  3-4 
Tagen bis zu 25 Zellen. 
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