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In vitro Product ion of Haploid Plants from Pollen 

The produc t ion  of haplo id  p lants  in large numbers  
f rom pollen grains cul ture  m a y  become a sui table  me thod  
for the  cu l t iva t ion  of h igher  plants.  The  deve lopmen t  of 
haploid  p lants  f rom the  male  g a m e t o p h y t e  has a l ready  
been descr ibed for t he  fol lowing species: Datura innoxia ~, 
several  species of Nicotiana ~-~ and several  var ie t ies  of 
Oriza sativa 5. Here  is a brief  account  concerning the  
fo rmat ion  of p lan ts  f rom the  un inuc lea te  pol len  grains  
of Atropa belladonna. 

Unopened  buds  of  A.  belladonna growing wild in the  
Botan ica l  Garden,  Univers i ty ,  Poznan,  were steri l ized 
by  d ipping in 70% ethanol ,  immers ing  for 15 rain in 
chlorine wa te r  and rinsing several  t imes  wi th  steri le 
water .  An the r s  were  r emoved  asept ica l ly  and p lan ted  
in t he  fol lowing nu t r i en t  media  descr ibed b y :  1. NITSCH s 
con ta in ing  FeSO4 - 55 mg/1; 2. WHITE6; 3. LINSMAIEg 
and  SKOOG 7 conta in ing  kinet in  - 4 mgfl  and  I A A  - 
2 rag/1. The  inocula ted  an the r s  va r ied  in m a t u r i t y  f rom 
the  archesporial  s tage  to  the  m a t u r e  pol len grains. The  
younges t  an thers  d id  no t  grow in any  m e d i u m  and  dr ied  
up a f te r  abou t  4 weeks. Those  inocula ted  a t  t he  s tage  
of b inuclea te  pol len grains grew larger  dur ing  the  first  
2 weeks  of cul ture  and af ter  t he  n e x t  6 weeks burs t  
and  dr ied  up. 

Anthers  inocula ted  a t  the  s tage of uninuclea te  pol len  
grains when  cu l tured  on L~NSMAmR and  SKOOG m e d i u m  

/. 

Grains of Atropa belladonna L. 

reac ted  different ly.  5 weeks af ter  p lan ta t ion  cer ta in  pol- 
len grains increased in size, d iv ided  and formed spherical  
masses of cells (Figure 1). Af ter  t h a t  the  normal  s tages 
of embryogenes is  were observed.  When  embryos  reached 
the  ' t o rpedo '  stage, the  an thers  burs t  and the  embryos  
s tar ted  to deve lop  in to  seedlings (Figure 2). Some abnor-  
mali t ies  were observed  in the  n u m b e r  and  shape of co ty-  
ledons. This  included the  fusion of co ty ledons  or  forma-  
t ion of polycotyledons .  I n  cer ta in  embryos  co ty ledons  
were ve ry  shor t  and did no t  grow larger dur ing the  fur ther  
process of t h e  d e v e l o p m e n t  of seedlings. Mature  embryos  
developed in abou t  18% of t he  inocula ted  anthers .  I n  
those  an thers  a va r ious  n u m b e r  of embryos  was formed 
in each theca,  usual ly  6-7,  somet imes  even 20 embryos  
in d i f ferent  s tages  of  d e v e l o p m e n t  were  found.  On 
N I v s c a ' s  m e d i u m  only  abou t  1% of t he  inocula ted  
anthers  p roduced  m a t u r e  embryos .  On  WHITE'S m e d i u m  
embryos  were  neve r  formed.  The  connec t ive  t issue of 
anthers  d id  no t  p roduce  callus or  organ  s t ruc tures  in 
any  of t he  3 media .  

E m b r y o s  which  were  cu l tu red  on LINSMAIE~ and  
SKOOG m e d i u m  produced  a mass  of d i f ferent  sized p lan t -  
lets  af ter  t he  n e x t  3 weeks (Figure 3). W h e n  separa te  
shoots  were t ransfer red  on the  same m e d i u m  t h e y  gave  
rise to  new shoot  buds  w i t h  a poor ly  deve loped  roo t  
system. In  order  to  ob t a in  ful ly  developed ptant le ts ,  the  
shoot  buds were t ransfe r red  on N i T s c a ' s  m e d i u m  where 
t h e y  con t inued  to  grow for t he  nex t  3 weeks. Af te r  the  
p lan t le t s  had  reached the  size of abou t  4 cm,  and  had 
deve loped  a suff icient  root  sys tem,  t h e y  were r emoved  
and  placed for several  days  on the  wet  bo l t ing  c lo th  wi th  
the i r  roots  submerged in water .  F ina l ly  the  p lants  were 
t ransferred to pots  w i th  soil (Figure 4). 

Chromosome counts  in t he  squashed  root  - t ips  and 
leaf p r imord ia  of p lant le t s  revea led  the  presence of 36 (n) 
chromosomes.  In  cer ta in  p lan ts  which developed f rom the  
same haploid  embryo  72 (2n) and 108 (3n) chromosomes  
were found.  

F u r t h e r  work  is in progress to  clar ify th is  phenomenon  
of ob ta in ing  homozygous  diploid and t r iploid  plants  f rom 
haploid  embryos .  

Zusammen]assung. Pol len  aus Antheren  von  Atropa 
belladonna verschiedener  Rei fes tadien  k6nnen un te r  ge- 
e igneten in v i t ro  Ku l tu rbed ingungen  zu haploiden,  diploi-  
den oder  t r ip lo iden  Pf lanzen heranwachsen.  
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Fig. 1. Stages of embryonic devdopment from pollen grains; globular 
and 'heart' stage embryos surrounded by pollen grains after 6 weeks 
of culture, × 60. 

Fig. 2. Embryos emerging from an anther after 8 weeks of cul- 
ture. × 10. 

Fig. 3. Plantlets produced from pollen grains after 11 weeks of 
culture. × 1/3. 

Fig. 4. Haploid plant of Atropa belladonna raised from pollen grain 
(116 of natural size), 
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