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an1, bil; s t r a in  D:  bi 1, meth 1, /ll; s t r a in  E :  ad14 , y, co; 
s t r a i n  F :  su~ad~o, pabst, y, ad2o, A cr, lys 5, cha. M u t a n t  
alleles in  th i s  s t u d y  d e t e r m i n e d  t he  p h e n o t y p e s  : y, yel low 
conid ia ;  w 2 (epis ta t ic  to  y / y + ) ,  whi t e  conid ia ;  cha, 
cha r t r euse  conid ia ;  co, c o m p a c t  colonies;  /l~, f luffy 
m y c e l i u m ;  adl~ and  ad~o, an 1, bi 1, lys~, meth 1, nic 2, paba 1, 
pyro4, ribos, s12 , r equ i r emen t s ,  respec t ive ly ,  for  adenine ,  
aneur ine ,  b iot in ,  lysine, me th ion ine ,  n ico t in ic  acid, 
p - aminobenzo ic  acid, pyr idoxine ,  r ibo f l av ine  a n d  th io-  
sul fa te  ; A crt, res i s t ance  to  acr i f lav ine  ; su~ad2o, suppressor  
of aden ine  r e q u i r e m e n t  caused  b y  ad2o. Origin  and  loca t ion  
of t he  m u t a n t s  can  be  found  in BARRATT, JOENSON and  
OGATA 7 a n d  BALL a nd  AzEvEI)O s. Genera l  t e chn iques  
were those  of PONTECORVO et  al  ~. The  6 s t r a ins  were 
crossed in all  possible  c o m b i n a t i o n s  (15 crosses). Af te r  2 
days  i n c u b a t i o n  t he  myce l ia l  m a t  was  t r an s f e r r ed  to 
dishes of solid MM (plus 0.02 txg/ml b i o t i n  for t he  cross 
C •  Af te r  28 days  i n c u b a t i o n  a t  37~ a c o u n t i n g  of 
c le i s to thec ia  was car r ied  ou t  for each  he t e roka ryon .  The  
n u m b e r  of c le i s to thec ia  in 10 fields (7.2 m m  d i a m e t e r  
each) chosen  a t  r a n d o m  in 4 he t e roka ryons ,  for each  
cross, was scored. F o r  each  cross 2 i n d e p e n d e n t  coun t s  
were per formed.  S t a t i s t i c a l  ana lys i s  of t he  d a t a  was 
car r ied  ou t  fol lowing t he  m e t h o d  sugges ted  b y  GRIFFING 9. 
The  m a t h e m a t i c a l  mode l  in th i s  is as follows : xij = ~z + gi 
+ gj + s,~ + e~j in  wh ich  1~ is t he  genera l  mean ,  gi a n d  g~- 
t he  effects of t h e  genera l  c o m b i n i n g  abi l i ty ,  s,j- t he  effect  
of t he  specific c o m b i n i n g  ab i l i ty  so t h a t  s~ = s~, a n d  e,j is 
t he  exponen t i a l  e r ro r  f rom t he  obse rva t ions  of t he  order  
i]'. The  res t r i c t ions  are 27g, = 0 a n d  27s~ = 0 (for each  7). 

Results and discussion. Tab le  I gives t h e  m e a n  f r equency  
of c le i s to thec ia  per  m m  2 for each  cross. F r o m  these  da ta ,  
t he  m e a n  squares  of t h e  genera l  and  specific c o m b i n i n g  
abi l i t ies  and  of t he  effects of t he  genera l  c o m b i n i n g  ab i l i ty  
for each  cross were e s t i m a t e d  (Tables I I ,  I I I  a n d  IV). The  
app l i ca t i on  of t he  m e t h o d  of GRIFFING 9 to fungi  seems 
v iab le  in  t h e  case of h e t e r o k a r y o n s  since t h e y  p r e sen t  
c e r t a i n  s imi lar i t ies  w i t h  t he  diploid s t a t e  1~ T he  m e t h o d  
assumes  t h a t  w h e n  a set  of i n b r e d  l ines is used in a dial lel  
cross ing sys tem,  a genet ic  i n t e r p r e t a t i o n  in t e r m s  of 
q u a n t i t a t i v e  i n h e r i t a n c e  is m a d e  possible  since t he  analys is  
is an  analys~s of t he  c o m b i n i n g  abi l i t ies  of t he  gametes .  
Thus ,  the  genera l  p roper t i e s  of a diploid i n d i v i d u a l  m a y  
be  r ega rded  as t he  c o m b i n a t i o n  of t h e  genet ic  p roper t i e s  
of t he  2 game tes  wh ich  u n i t e d  to fo rm t he  ind iv idua l .  
There fore  in  t he  s t a t i s t i ca l  ana lys is  t he  geno typ ic  effect  
of an  i nd iv idua l  m a y  be  cons idered  as t he  s u m m a t i o n  of 
effects c o n t r i b u t e d  b y  each  game te  ( t h a t  is, set  of genes 
in  t h e  gamete)  and  t he  i n t e r ac t i on  of game tes  ( t ha t  is, 
i n t e r ac t i on  of t he  genes in  one g a m e t e  w i t h  those  in t he  
other) .  H e t e r o k a r y o n s  are no t  p roduc t s  of g a m e t e  fus ion;  
t h e y  are, in  fact ,  p r o d u c t s  of genes in  each  nuc leus  and,  
in  t h e  s t a t i s t i ca l  analysis ,  t h e  geno typ ic  effect  of a he te ro-  
k a r y o n  is t he  s u m m a t i o n  of effects  g iven  b y  each  nuc leus  
a n d  i n t e r ac t i on  be twe en  such nuclei.  The  obse rved  va lue  
of a g iven  cross can  be r ep re sen t ed  l inear ly  b y  t he  esti- 
ma te s  of c o m b i n i n g  abil i t ies.  T he  va lues  of the  genera l  
c o m b i n i n g  ab i l i ty  are an  i nd i ca t i on  of t he  i m p o r t a n c e  of 

t he  add i t i ve  genic effects and  t he  va lues  of t he  specific 
c o m b i n i n g  abi l i t ies  i nd i ca t e  t he  i m p o r t a n c e  of t he  genic 
effects of d o m i n a n c e  a n d  epis tas is  1~. The  resu l t s  o b t a i n e d  
show t h a t  the  genet ic  v a r i a t i o n  expressed b y  t h e  a m o u n t  
of c le i s to thec ia  p roduced  in d i f fe ren t  crosses is due,  n o t  
on ly  to  the  genic add i t i ve  effects, b u t  also to d o m i n a n t  
a n d  poss ib ly  ep is ta t ic  effects  (Table  II) .  The re  is no  d o u b t  
t h a t  d o m i n a n c e  is a cha rac t e r i s t i c  of some of the  fac tors  
i nvo lved  in t he  con t ro l  of t he  c h a r a c t e r  s tud ied  b u t  o the r  
fac tors  wh ich  do no t  show d o m i n a n c e  are also presen t .  
The  s t r a ins  dif fered in  t h e i r  c o n t e n t  of fac tors  t h a t  
increase  t he  n u m b e r  of c le i s to thec ia  (Table  I I I ) .  Tab le  I V  
gives t he  re la t ive  i m p o r t a n c e  of t he  effects of t he  specific 
c o m b i n i n g  ab i l i t y  showing  t h a t  ce r t a in  pa i rs  of s t r a ins  
h a v e  genet ic  c o n s t i t u t i o n s  t h a t  c an  c o m p l e m e n t  each  
other .  

F u n g i  p r e sen t  m a n y  a d v a n t a g e s  for genet ic  s tudies ,  
i nc lud ing  r a p i d  growth ,  t he  large n u m b e r  of i nd iv idua l s  
which  can  be  analyzed,  and  ease of h a n d l i n g  and  storage.  
Severa l  cha rac te r i s t i c s  p re sen ted  b y  these  o rgan i sms  are 
su i t ab le  for q u a n t i t a t i v e  genet ic  s tud ies  us ing  t he  same  
process  wh ich  was used in t he  p r e sen t  work.  M a n y  of t he  
c o m m o n  indus t r i a l  fungi  r ead i ly  fo rm h e t e r o k a r y o n s  a n d  
diploids.  The  p r o d u c t i o n  of va luab l e  subs t ances  such  as 
an t ib io t i c s  is d i rec ted  b y  q u a n t i t a t i v e  genes lL  Thus  
q u a n t i t a t i v e  genet ic  s tudies  in  i ndus t r i a l  fungi  can  p l a y  
an  i m p o r t a n t  role c o m p a r a b l e  w i t h  t h a t  ach ieved  b y  
these  m e t h o d s  in p l a n t  and  a n i m a l  breeding .  

Resumen. C r u z a m i e n t o  dial~lico en t re  sets cepas  de1 
hongo  f i l amentoso  Aspergillus nidulans fu6 ana l i zado  
e s t a d l s t i c a m e n t e  po t  el m~todo  suger ido por  GRIFFING 9 
v i s ando  es tab lecer  los va lores  de la  c a p a c i d a d  genera l  de 
c o m b i n a c i o n  y de la c apac idad  especifica de combinac i6n  
p a r s  la  c a n t i d a d  de cleistot~cios. Los r e sn l t ados  ob t en idos  
pa recen  ind ica r  la pa r t i c ipac idn  de genes que e x h i b e n  
effectos ad i t ivos  y dominan t e s .  Es  suger ido que el m6todo  
puede  ser ap l icado en  el anal is is  de o t ras  carac te r fs t icas  
inc luyendo  aque l las  de va lo r  econdmico  como p roducc idn  
de an t ib id t icos .  

I. R. BARACHO a n d  J. L. AzEvEI)o 

Department o/ Plants Genetics, 
University of Campinas, Campinas, S~o Paulo (Brazil) 
and Department of Genetics, University o/ S~o Paulo, 
Piracicaba, P.O. Box  83, S~o Paulo (Brazil), 
24 December 7977. 

7 R. W. BARRATT, G. B. JOHNSON and W. N. OOATA, Genetics 52, 
233 (1965). 

s C. BALL and J. L. AzxvxDo, Aspergillus Newsl. 5, 9 (1964). 
9 B. GRIFFIN6, Aust. J. biol. Sci. 9, 463 (1956). 

10 I. R. BARACHO, R. VENCOVSKY and J. L. AZEVEDO, Trans. Br. my- 
col. Soc. 54, 109 (1970). 

11 G. F. SPRAGU~ and L. A. TATU~I, J. Am. Soc. Agron. 3d, 923 (1942). 
1~ G. SER•ONTI, Genetics o/ Antibiotic Producing Microorganisms 

(Interscience, London 1969), p. 389. 

Lampbrush Chromosomes from Semi-Albino Crested Newts,  Triturus Cristatus Carnifex (Laurenti)1 

Semi-a lb in ism,  also k n o w n  in a m p h i b i a n s  as m u t a t i o n  
'yel low' ,  does no t  af fec t  t he  process  of melanogenes i s  
wh ich  t a k e s p l a c e  d u r i n g  e m b r y o n i c  a n d  l a rva l  life, whi le  
i t  p roduces  changes  in m e l a n i n  grannies  of p i g m e n t e d  
cells a t  m e t a m o r p h o s i s  3. Some d a t a  conce rn ing  spe rma to -  

genesis of semi-a lb ino  c res ted  newts  were a l r eady  avai l -  
able  3, whereas  n o t h i n g  was k n o w n  so fa r  on  karyologica l  
aspects  of oogenesis.  For  t h i s  r eason  we h a v e  car r ied  out ,  
on  some of these  m u t a n t s  3, a s t u d y  of l a m p b r u s h  chromo-  
somes which,  b e i n g  ' h igh  reso lu t ion  ch romosomes ' ,  h a d  



15.7. 1972 Specialia 8 5 7  

already been considered to represent a suitable material 
for identification and exact interpretation of structural 
rearrangements, however minute, either spontaneous 4 or 
experimentally induced 5. After having preliminarly 
controlled number and general morphology of bivalents, 
isolated from several oocytes of 3 mutant  females, we 
performed a close investigation into the morphological 
details of the main chromosome features (giant loops and 
other single landmarks)s ince  semi-albinism was known 
to be due to a gene mutation. This study has therefore led 
us to the comparison of the morphology of lampbrush 
chromosomes isolated from semi-albino females with the 
chromosome maps already available for T. c. carni /ex  6, 
which allow the 12 bivalents of the haploid set of the 
species to be identified and characterized. Moreover, we 
compared the morphology of the main loops and land- 
marks from semi-albinos with that  of the same loops and 
landmarks inserted on lampbrush chromosomes prepared 
as a control from wild type females, collected in different 
Italian localities such as Turin, Pisa and Naples. For both 

comparisons, a number of oocytes of different size, 
excised from ovaries at var ious  stages of the seasonal 
cycle, have been used. Manipulation of nuclei and isolation 
of chromosomes have been accomplished according to 
technique previously described K 

The results can be summarized as follows. Neither 
genome nor chromosome mutations have been detected in 
lampbrush karyotypes confirming the observations already 

1 This work was financially supported by C.N.R., Rome. 
2 E. CAPANNA, Boll. ZooI. 3~1, 100 (1967). 
3 We thank Prof. E. CAPANNA for having kindly supplied us with the 

semi-albino specimeng used in the present work. 
4 G. MANCI~O, I. NARDI and G. BARSACCHI, Cytogeneties 9, 260 

(197o). 
5 j .  C. LACROIX and M. T. LOONES, Chromosoma 36, 112 (1971). 
6 H. G. CALLAN and L. LLOYD, Phil. Trans. R. Soc. B 243, 135 (1960). 
7 j .  G. GALL, in Methods in Cell Physiology (Ed. D. PRESCOTT; Aca- 

demic Press Inc., New York 1965), p. 37. 
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Fig. 2. Microphotographs of the  nueleolar  
organizers (no) inser ted  on chromosome 
VI (a) and  on chromosome I X  (b). • 545. 
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Fig. 3, The 12 l ampbrush  chromosomes 
from a med ium size oocyte  (of a wild 
type  female) collected near  Pisa.  Same 
le t t res  as in  Figure  1. 
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m a d e  on  s p e r m a t o g o n i a  a n d  s p e r m a t o c y t e s  12. I n  addi-  
t ion,  t he  f ine c o m p a r i s o n  of t he  c h a r a c t e r s  of each  b i v a l e n t  
w i t h  t he  c o r r e s p o n d e n t  m a p  ha s  no t  r evea l ed  a n y  pa r t i c -  
u la r  mod i f i ca t ion  of t he  m o r p h o l o g y  of s ingle g i a n t  loops 
a n d  o t h e r  l a n d m a r k s  wh ich  could be  r e l a t ed  to  semi-  
a lb in ism.  As regards  these  resul ts ,  i t  m u s t  be  p o i n t e d  ou t  
t h a t  such  analysis ,  how eve r  deta i led,  is h i n d e r e d  b y  t h e  
d i f fe ren t  phys io logica l  cond i t ions  of oocytes  wh ich  mod i fy  
to some e x t e n t  t h e  morpho logy ,  t he  t e x t u r e  a n d  t he  
d imens ions  of t h e  loops a n d  o the r  l a t e ra l  s t r u c t u r e s  s, ", 
such  cond i t ions  be ing  rela~ed to  t he  s tage of g r o w t h  a n d  
the  r a t e  of endogenous  syn theses .  Moreover ,  t he  d i scovery  
of gene m u t a t i o n s  t h r o u g h o u t  t he  ana lys i s  of t he  mor -  
pho logy  or ' p h e n o t y p e '  of t he  l a m p b r u s h  loops is a t  
p r e s e n t  v e r y  l imi t ed  in E u r o p e a n  newts ,  owing to  t h e  
lack of a suff ic ient  knowledge  of fo rmal  genet ics  x0, as well  
as t h e  d i f f icul ty  in  e s t ab l i sh ing  t h e  r e l a t i onsh ip  b e t w e e n  
the  single s t r u c t u r e s  iden t i f i ab le  a long  t h e  l a m p b r u s h  
c h r o m o s o m e s  a n d  t h e  s ingle gene t i ca l ly  def ined  un i t s  of 
i nhe r i t ance .  

I n  t h e  course of t h i s  i n v e s t i g a t i o n  on  l a m p b r u s h  chro-  
mosomes  of semi-a lb inos ,  we h a v e  ident i f ied  t h e  nuc leo la r  
organizers  wh ich  were no t  p rev ious ly  recognized in T. c. 
carni[exS,  s, 9. I n  m o s t  oocytes  a nucleolus  is i n se r t ed  on  
ch romosomes  V I  a n d  I X  in lef t  s u b t e r m i n a l  region (Figures  
1 a n d  2); i t  shows v a r y i n g  morpho log ica l  condi t ions ,  as 
was  p o i n t e d  o u t  also for  T .  v i r idescens  ix a n d  T .  m a v m o -  
ra tus  ~ .  A s imi la r  o b s e r v a t i o n  ha s  been  m a d e  on  l amp-  
b r u s h  ch romosomes  f rom wild  t y p e  females,  whose  

ch romosomes  V I  a n d  I X  of ten  bea r  a nucleolus  a t  t he  
s ame  c h r o m o s o m e  si tes (Figure  3). The  loca l iza t ion  of t h e  
nucleolus  o rgan iz ing  regions,  qa lcu la ted  on  severa l  oocytes  
of b o t h  semi -a lb ino  a n d  d a r k  females  a n d  expressed  in 
un i t s  (1 un i t s  = 1/100 of t he  l e n g t h  of c h r o m o s o m e  X l I  
whose  l e n g t h  is m a d e  equa l  to  100 un i t s  1~) is 195 un i t s  for  
c h r o m o s o m e  V I  a n d  122 un i t s  for  c h r o m o s o m e  I X .  The  
nuc leo la r  organizers  the re fo re  show a loca l iza t ion  d i f fe ren t  
f rom t h a t  of t h e  g i a n t  fus ing  loops in se r t ed  on  chromo-  
somes X,  X I  a n d  XlI, w h i c h  Were i n t e r p r e t e d  as possible  
s i tes  of p r o d u c t i o n  of nuc l eo l a r  material14.  These  f ind ings  
a c c o u n t  for  t h e  comple t i on  of t he  c h r o m o s o m e  m a p s  of 
T.  c. c a r n i / e x  which  has  been  m a d e  in t h e  p r e sen t  s t u d y  
(Figure 4), s ince comple t e  m a p s  are r e q u e s t e d  for a more  
exac t  c y t o t a x o n o m i c  a n d  cy togene t i c  compar i son  be- 
tween  T.  cr i s ta tus  a n d  t h e  closely r e l a t ed  species T.  mar -  

s H. G. CALLAN, in International Review o/ Cytology (Eds. G. H. 
BOURNE and J. F. DANIELLI); Academic Press Inc., New York 
1963), p. 1. 

9 H. C. MACGREGOR, Q. J1 microsc. Sci. 104, 351 (1963). 
10 H. SPURWAY, in Symp. Soc. exp. Biol. 7, 200 (1953). 
11 j .  G .  GALL,  J .  Morph. 94, 283 (1954). 
12 I. NARDI, M. RAGGHIANTI and G. MANCINO, Chromosoma, 37, 1 

(1972). 
1, G. MANClNO and G. BA~SACCHI, Caryologia 18, 637 (1965). 
14 H. C. MACGREGOR, Q. J1. mierose. Sei. 106, 215 (1965). 
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Fig. 4. Maps of the 12 lampbrush chromosomes of Trit~rus cris~atus 
carni/ex, redrawn from those published by CALLAN and LLOYD S. Their 
lengths have been recalculated as chromosome XlI  has been con- 
sidered here as 100 units long. Chromosomes VI and IX have been 
completed with the nucleolus organizing regions. 



860 Speciaha EXPERIENTIA 28/7 

moratus, whose  mi to t i c  a n d  l a m p b r u s h  k a r y o t y p e s  h a v e  
been  r ecen t ly  def ined  z2, z~, ~0 

Riassunto. Sono s t a t i  s t ud i a t i  i <dampbrush ch romo-  
somes ~> di m u t a n t i  semi -a lb in i  di Triturus cristatus carni- 
/e,,'. I1 r i l e v a m e n t o  degli  o rgan izza to r i  nucleolar i  h a  per-  

z~ I. NARDI and G. MANClNO, Experientia 27, 424 (1971). 
~ G. MA~ClNO and I. NARDI, Experientia 27, 821 (1971). 

messo iI c o m p l e t a m e n t o  delle m a p p e  c romosomiche  del la  
specie. 
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D e r  M i t o s e z y k l u s  i m  d i p l o i d e n  u n d  t r i p l o i d e n  W u r z e l m e r i s t e m  v o n  Sci l la  s ibir ica 

Die D a u e r  des Mi tosezyklus  u n d  seiner  Absch l l i t t e  im 
m e r i s t e m a t i s c h e n  Gewebe der  Wurze l sp i t ze  is t  bei  e inigen 
Pf lanze l la r ten ,  die yon  cy to log i schem I l l teresse sind, be-  
s t i m m t  worden  (z. t3. Tradescantia paludosa ~, Vicia [aba ~, 
Trillium grandiflorum ~, Haplopappus gracilis*, Allium 
cepa ~ u n d  Trillium erectum~ Scillia sibirica, d e m  Cyto-  
logell b e k a n n t  vor  a l l em d u r c h  die U n t e r s u c h u n g e n  yon  
LACOUR u n d  RUTISHAUSER 7 fiber die Exis te l lz  yon  Sub-  
c h r o m a t i d e n ,  verd ie l l t  besondere  A u f m e r k s a m k e i t ,  weil  
diese Spezies die Vor te i le  grosset ,  in der  Regel  u n t e r -  
s che idba re r  C h r o m o s o m e n  u n d  m a r k a n t e r  Chromoze l l t r en  
aufweist .  Kfirz l ich is t  gezeigt  worden,  dass  a u c h  hier ,  wie 
bei  v ie len  a n d e r e n  Ob jek ten ,  die D N S  des H e t e r o c h r o m a -  
t ins  a m  El lde  der  S -Phase  s y n t h e t i s i e r t  wird. Die sp~it- 
r ep l i z ie renden  c h r o m o s o m a l e n  Segmen te  s ind i den t i s ch  
m i t  den  Ki i l tezonen,  die bei dieser  A r t  d u t c h  e x t r e m e  
K / i l t e b e h a n d l u n g  i n d u z i e r t  we rden  k 6 n n e n  8. 

Beka l l n t l i ch  b e s t e h e n  ke ine  U n t e r s c h i e d e  in  der  D N S -  
S y n t h e s e d a u e r  zwischen d ip lo iden  P f l a n z e n  u n d  ih ren  
a u t o t e t r a p l o i d e n  F o r m e n  ~,t~ Aufgabe  dieser  Mi t t e i l ung  
is t  es, f iber den  Mitosezykl l ls  yon  Scilla sibirica (2n) zu be-  
r i c h t e n  und  gle ichzei t ig  darzulegen,  ob  die A n w e s e n h e i t  
eines zus/ i tz l ichen C h r o m o s o m e n s a t z e s  (3n) zu e iner  Ver-  
~inderung des Zyklus  u n d  seiner  e inze lnen  P h a s e n  ffihrt .  

Material und 2VIethoden. Als V e r s u c h s o b j e k t  d i e n t e n  
diploide (2n = 12) u n d  t r ip lo ide  (3n = 18) Zwiebe ln  
(<~Spring Beauty,s),  die im H a n d e l  ledigl ich wXhrend des 
H e r b s t e s  im n i c h t  ausge t r i ebenen  Z u s t a n d  erh/ i l t l ich  sind. 
Die d a m i t  v e r b u n d e n e  Abh~ingigkei t  der  V e r s u c h s p l a n u n g  
v o n  der  J a h r e s z e i t  k a n n  grossentei ls  v e r h i n d e r t  werden,  
i n d e m  m a n  die Zwiebelu  eine V i e r t e l s t u n d e  lang  ill e iner  
0,2 p rozen t igen  8 - H y d r o x y c h i n o l i n s u l f a t - L 6 s u n g  desin-  
f iz ier t  u n d  anschl iessend  t r ocken  ill s t e r i l em S~gemehl  bei  

O~ au fbewahr t .  So is t  eine L a g e r u n g  w/ ihrend  k n a p p  
eilles J a h r e s  m6gl ich:  Die A n z u c h t  der  ~Arurzeln geschah  
wie be re i t s  f r i iher  b e r i c h t e t  s. 

N a c h  e iner  zweis t i indigel l  F i i t t e r u n g  der  P i l a n z e n  m i t  
m e t h y l m a r k i e r t e m  a H - T d R  (2 [tCi/mI, 18600 mCi/mM, 
R a d i o c h e m i c a l  Centre,  A m e r s h a m )  w u r d e n  in Abst~inden 
yon  zwei u n d  m e h r  S t u n d e n  W u r z e l n  a b g e s c h n i t t e n  u n d  
d i rek t  in Me thano l /E i se s s ig  (3:1) w~ihrend 30 ra in  f ixier t .  
Zwecks l~berpr i i fung  de r  c h r o m o s o m a l e n  Mark i e rungs -  
m u s t e r  geschah  die F i x a t i o n  bei  e in igen E r h o l u n g s z e i t e n  
zus~itzlich ers t  n a c h  V o r b e h a n d l u n g  m i t  Colchic in  (0,05 % 
in Lei tul lgswasser ,  2 h). Die wei te re  V e r a r b e i t u n g  der  
W u r z e l n  erfolgte  m i t  Hilfe  der  F e u l g e n - Q u e t s c h m e t h o d e  
und  ansch l iessender  A u t o r a d i o g r a p h i e  (S t r ipp ing  Fi lm,  
K o d a k  A R  10). Ffir  das  cy to logische  Pr~iparat  wurde  je- 
weils n u r  eille e twa  0, 5 m m  lange ,  s t a r k  gef~irbte Mer i s tem-  
zone geque t sch t ,  n a c h d e m  die W u r z e l h a u b e  a n  F i l t e rpa -  
p ier  abges t re i f t  w o r d e n  war.  Ff i r  die B e s t i m m u n g  des 
Mi tosezyklus  w u r d e n  e inerse i ts  zwei W u r z e l n  e iner  diploi-  
den  Pf l anze  p ro  E r h o l u n g s z e i t  ve rwende t ,  w/ ih rend  an-  
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Fig. 1. Markierungsindex-Zeit-Diagralnm, Scilla sibirica 2n = 12. 
Temperatur 23~ F, Ffitterungszeit; G2, postsynthetisehe Inter- 
phase; S, DNS-Synthesephase. 
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Fig. 2. Mitosezyklus und Ploidiegrad. T2n bezeichnet die Zyklusdauer 
im diploiden, Tan diejenige im triploiden Meristem. Temp. 23~ 


