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Induced  R e g e n e r a t i o n  of P lant s  in T i s s u e  Cul tures  

Viable  p lan ts  can regenera te  in t issue cultures,  if bo th  
roots  and buds  are d i f ferent ia ted .  Regene ra t ed  p lan ts  
m a y  develop normal ly ,  bu t  t h e y  m a y  be polyploid  or 
o therwise  changed.  Such p lan t s  m a y  have,  if p roduced  in 
sufficient  amount ,  besides theore t ica l  impor tance ,  also a 
def ini te  prac t ica l  value. 

R e g e n e r a t i o n  and  d e v e l o p m e n t  of a u t o t r o p h  p lan ts  of 
Brassicaceae f rom callus cul tures has  no t  ye t  been re- 
por ted ,  so far as is known  to  us, despi te  bo tan ica l  and  
economical  impor t ance  of th is  family.  I t  is known,  how- 
ever, t h a t  b o t h  cu t t ings  and t issue cul tures of Brassica 
oleracea form roots  readi ly  1,2. Recent ly ,  MARGARA 3,4 de- 
scr ibed bud  and root  d i f fe ren t ia t ion  in p r i m a r y  exp lan t s  
of caulif lower induced  by  benzy laminopur ine  and 
naph ta leneace t i c  acid. 

Callus cul tures  descr ibed here  were es tab l i shed  to in- 
ves t iga te  the i r  o rgan- forming  capac i ty  in re la t ion to the i r  
me tabo l i sm and to employ  them,  if possible, for b reed ing  
purposes .  

of Brassica oleracea 

,~4aterials and methods. Roots ,  hypoco ty l s  and  cotyle-  
dons  excised f rom seedlings of mar row s tem kale (Brassica 
oleracea L., convar ,  acephala  (DC.) A L E F . ,  var.  medulosa, 
cv. Krasa)  and  discs of ma t u r e  leaves and  of s t em pi th ,  
ovaries, ferti l ized ovules and  s t amina  of f ie ld-grown p lan t s  
were cul tured  on agar  m e d i u m  conta in ing :  MURASHIGE 
and  SKOOGS' macro-  and  microe lements  5, sucrose 3%, 
th i amine  0.4, inosi tol  80, p a n t o t h e n a t e  5.0, t r ip t ic  casein 
hydro lysa te  100-500, 2 ,4-d ich lorophenoxyace t ic  acid 
(2,4-D) 0.2-1.0, and  k ine t in  0.5-3.0 ppm.  Opt ima l  con- 
cen t ra t ions  of the  last  3 compounds  differed according to  
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Fig. 1. Mass of callus formed on the disc of 
stem pith. • 

Fig. 2. Roots and root hairs differentiating on 
the medium in which 2,4-D was omitted. 
• 
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the  origin oI the  explants.  In  the  case of roots and leaves 
they  were 0.2-0.5-100 and 1.0-0.5-500 p p m  respect ively.  
In  na tura l  day- l ight  at  20-24 ~ the  explants  produced in 
10-30 days greyish yellow callus, which grew on the  same 
or s l ight ly modif ied media,  in 1-month subcultures,  for 
more than  1 year  (Figure 1). Fol lowing 3 months  of cul- 
turing, the  concentrat iol i  of 2,4-D was progressively 
lowered. 

Results and discussion. Numerous  roots and root  tr i-  
choms were formed in 3-7 days, if the  calli were t rans-  
ferred to t i le med ium wi thou t  2,4-D (Figure 2). 10-30 
days later, leaves and shoots appeared (Figure 3). 
Usual ly  40-70% of root  calli, 10-30% of calli  der ived 
f rom ovaries and 5 -20% of hypocotyIs,  cotyledons,  
leaves, s tem pith, ovules and s tamina  calli could differen- 
t ia te  ent ire  plants.  Morphogenet ic  po ten t i a l i t y  of callus 
tissues decreased wi th  t ime. Shoot- forming abi l i ty  dis- 
appeared in 6-8, and tha t  of roots in 10 or 11 subcultures.  
Regenera ted  plants  were t ransferred to soil in pots  and 
then  to the  field where they  developed normally.  

Organ-forming capacit ies of callus tissues or iginat ing 
from different  p lan t  par ts  seem to be influenced by the  
degree of funct ional  special izat ion o f  mother  tissues, or  
by  the  propor t ion  of the  genome involved  in its control.  

Rdsumd. Duns les cultures de tissus repiqu6s de Chou 
moell ier  une n6oformat ion de plantes  enti6res se p rodui t  
en cons6quance de l 'exclusion du 2,4-D du mil ien de 
culture.  

J.  LUgTINEC and J. HORAK g 

Institute o/Experimental  Botany, 
Czechoslovak Academy o/ Sciences, 
Research Station, Al~ovice, 
Jablonec n.N. (Czechoslovakia), 72 February 7970. 

Fig. 3. Plant of marrow stem kale regenerating from the root callus 
in the fourth subculture. • 1. 

6 We thank Miss A. ~TEMBEROVJt and Mrs. M. PALDUSOV~. for 
valuable technical assistance. 

Regenerat ion of Limbs  in Adult Rana ridibunda ridibunda Pallas  

Studies on l imb regenerat ion in most  of the  sal ientians 
among  Amphib ia  revealed tha t  t hey  lose, in general, their  
regenera t ive  capac i ty  ei ther  early or la ter  dur ing the  
me tamorph ic  period. The few salientians t h a t  par t ia l ly  
preserve the  power of regenerat ion at  the  pos t -meta-  
morphic,  and even t i l l  the  adul t  stages, form hetero-  
morph ic  l imb outgrowths  t h a t  never  a t t a in  the  normal  
pa t t e rn  of l imb morphogenesis.  

Briefly, the  sal ient ian l imb regenerat ive  capaci ty  falls 
wi th in  3 main  categories, viz. 1. early loss before the  
onset  of the me tamorph ic  period as in Rana sylvalica and 
R. p ip ieml;  2. conspicuous decline during the  meta-  
morphic  period result ing in a large cart i laginous condylar  
mass capping the  s tump skeleton as in A lyres obsXetricans 2 
and Bufo regularisa, 4; and 3. be t te r  par t ia l ly  preserved 
regenera t ive  capac i ty  up to the  adul t  stage in members  
of the  families Pipidae  5-*~ and Discoglossidae 1~ Their  
l imb regenerates  are he te romorphic  and range f rom 
simple, spike-like to spatula te  outgrowths,  sometimes 
wi th  r u d i m e n t a r y  digits. In  general, these outgrowths  
ma in ly  consist  of car t i lage and connect ive  t issue fibres 
wi th  hard ly  any  bone or  muscle fibres 5,s, a0. 

Normal ly ,  the  ranids so far s tudied lose comple te ly  
the regenera t ive  capac i ty  of their  l imbs when t ransec ted  
at  the  adul t  stage 11-13. However ,  this capac i ty  could be 
par t ia l ly  enhanced by the  use of var ious s t imula t ing  
procedures~4-1s E v e n  these exper imenta l ly  induced l imb 
outgrowths  are also mainly  suppor ted  wi th  cart i lage 
mater ia l ,  wi th  the  except ion of Rana clamitans ~s which 
showed ossification distally.  The  present  inves t iga t ion  
a imed at  repor t ing on the  power  of l imb regenerat ion in 
the  adul t  ranid, Rana ridibunda ridibunda Pallas and on 
the  osteogenet ic  pa t t e rn  wi th in  the s tump skeleton at, 
a n d  dis tal  to, the  level  of amputa t ion .  

Individuals ,  wi th  average head- t runk  length  of 7 cm, 
were collected from the  fields of H a m m a n  A1-Alil (south 
of Mosul). One fore-l imb in each was t ransec ted  th rough  
the  dis tal  level  of the  an tebrachium.  Out  of a to ta l  of 
82 Cases, 56 were opera ted  on the  left-side l imb, t he  
remaining  animals  on the  r ight  side one. The series 
opera ted  on the  left  side was reared for 5 months,  f rom 
Apri l  t i l l  September,  while the  r ight  s ide  series was reared 
for 4 months  during the  same season. The  ra te  of mor ta l i ty  
reached 12% of the  to ta l  number  of cases. Soon af ter  


