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m e t h o d  h a s  b e e n  well  a d o p t e d  for  ou r  purpose .  I n  add i -  
t ion ,  t h i s  h a s  c lar i f ied morpho log ica I  de t a i l s  of c e r t a i n  
opos s um c h r o m o s o m e s ;  t h e  X - c h r o m o s o m e s  of female  
wool ly  o p o s s u m  are  eas i ly  iden t i f i ed  as  t h e  sma l l e s t  sub-  
m e t a c e n t r i c  pa i r  of t he  c o m p l e m e n t  a, 

Rdsumd. C'es t  la  p r emib re  lois  q u e  t ' on  d6cr i t  u n e  
t e c h n i q u e  p o u r  la  p r 6 p a r a t i o n  des c h r o m o s o m e s  de 
l eucocy tes  d ' o p o s s u m .  Ce t t e  t e c h n i q u e  a l ' a v a n t a g e  d ' 6 t r e  
s imple  e t  elle p e r m e t  en  ou t r e  de  pr6ciser  les d6ta i l s  
m o r p h o l o g i q u e s  de  ce r t a ln s  c h r o m o s o m e s  de  l ' opossum.  
P a r  exemple ,  les c h r o m o s o m e s  X de  la  femel le  de l 'opos-  
s u m  l a i n e u x  (Calurom?s derbianus) s o n t  a i s 6 m e n t  iden t i -  

Ii6s c o m m e  6 r a n t  la  p lus  p e t i t e  pa i re  s u b m 6 t a c e n t r i q u e  du  
c o m p l 6 m e n t .  

A. K. SINHA 

Cytogenetics Laboratory, Texas Children's Hospital, 
Baylor University o/ Medicine, Houston (Texas 77025, 
USA), 6th March 1967. 

6 Supported in part by grants from U.S. Public Health Service 
(No. HD 00033-02) and Baylor University College of Medicine 
General Research Grant {No. P-66-6) and a grant from the James 
Picker Foundation. 

Stat is t ical  A n a l y s i s  of  the  Relat ion  B e t w e e n  the 
Length  of  the  G e n o m a  and the  Dip lo id  N u m b e r  

of the C h r o m o s o m e s  in Cercopithecus 
T h e  p u r p o s e  of t h i s  ana lys i s  is to  e v a l u a t e  t h e  g e n o m a ' s  

l e n g t h  in  r e l a t i o n  t o  t h e  d ip lo id  n u m b e r  of t h e  ch romo-  
somes  in  t h e  d i f f e ren t  species of t h e  genus  Cercopithecus L 

T h e  d a t a  used  in  t h e  p r e s e n t  r e sea rch  were  fo rmer ly  
a n a l y z e d  in  a p r e l i m i n a r y  w a y  L T h e y  a r e  fu l ly  r e p o r t e d  
in T a b l e  I, where ,  for eve ry  p a r t i c u l a r  v a l u e  of 2n t h e  
t o t a l  l e n g t h  of t h e  g e n o m a  e x a m i n e d  is s h o w n  in  20 
m e t a p h a s i c  p la tes .  T h e  m e a s u r e m e n t s  were  m a d e  b y  
m e a n s  of en la rg ing  ep id iascope  o n  m i c r o p h o t o g r a p h s  of 
m e t a p h a s i c  p l a t e s  w i t h  2n  --- 54, 60, 56 a n d  72 ch r omo-  
somes.  

A q u i c k  e x a m i n a t i o n  of t he  m e a n  v a l u e  r e p o r t e d  a t  t h e  
foot  of  T a b l e  I r evea l s  t he  ex i s t ence  of a v e r y  p r o b a b l e  

Table I. Individual values of the genoma's length in the various 
diploid set of chromosomes in Cercopithecus (arbitrary units) 

2~ 

No. 54 60 66 72 

1 508.1 324.5 483.7 456.1 
2 381.6 307.9 404.0 493.4 
3 426.3 552.7 403.9 591.8 
4 476.3 352,3 511.4 461,7 
5 521.3 385.0 468.5 491.0 
6 469.9 753.1 517:5 485.4 
7 366.8 426.4 485.3 558.4 
8 396.1 449.7 468.1 598.4 
9 347.3 428.5 524.6 619.4 

10 471.8 387.6 515.0 543,3 
11 404.1 474.2 533.8 628.2 
12 370.5 341.1 549.9 519.1 
13 341.4 365.6 453.8 734.3 
14 292,7 371.2 413.7 384.5 
15 387.8 360.5 476,7 661.1 
16 393.8 460.3 508.0 485.2 
17 445.8 388.0 367.5 561.7 
18 331.7 538.0 384.2 417.1 
19 338.8 549.3 546.8 503.4 
20 363.1 446.5 516.2 426.9 

Totals 8033.2 8656.4 9532.6 10630.4 

means 401.66 432.82 476.63 532.0 
=t= 14.08 :~ 23.25 d: 12.40 =1= 19.77 

l i nea r  ' t r e n d '  in t h e  inc reas ing  of t h e  l e n g t h  of t he  geno-  
t y p e  in  r e l a t i o n  t o  t h e  d ip lo id  n u m b e r  of c h r o m o s o m e s  
(see Figure) .  S ince  such  a n  inc rease  m i g h t  lead to  in t e r -  
e s t i ng  cyto logicaI  a n d  c y t o g e n e t i c a l  cons ide r a t i ons  a n d  
i n t e r p r e t a t i o n s ,  a carefu l  ana lys i s  h a s  b e e n  ca r r ied  o u t  
to  con t ro l  t h i s  w i t h i n  t h e  l imi t s  of t h e  a b o v e  r emarks .  

A v a r i a n c e  ana lys i s  h a s  b e e n  pe r fo rmed .  T h e  t o t a l  
v a r i a b i l i t y  h a s  b e e n  b r o k e n  d o w n  to  t h e  c o m p o n e n t s  due  
to  t h e  v a r i a t i o n s  b e t w e e n  g roups  a n d  w i t h i n  groups .  T h e  
re su l t s  o b t a i n e d  are  s u m m a r i z e d  in T a b l e  I I .  

~ 550 I 
,~500 
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g io h 
Diploid/number of chromosomes 

Diagrammatic representation of the total length of the chromosomes 
in species with different number of chromosomes of the genus 

Cercopithecus, 

Table II. Variance analysis of length of the genoma 

Source of Degree of Sums of Variance Variances 
variation freedom squares ratio 

Between groups 3 190,644.92 63,548.31 
Within groups 76 487,837.54 6,418.91 

Total 79 678,482.46 

9.90 a 

a p < 0.0I 

1 B, CItIARELLI, Cytologia, in press (1966). 
B, CHIARELLI and C. VACCARINO, Atti Ass. genet, ital. 9, 328 
(1963). 



15.8. 1967 Speeialia 673 

Since the variat ion between the means is statistically 
significant at  the 10% level s, it is possible to conclude 
the actual existence of a heterogeneity of the material  
and, therefore, a real increase of the genoma in relation 
to the diploid number of the chromosomes in this group 
of species. 

The linearity of this increase has been controlled by 
means of polynomial analysis; and it has been found tha t  
the mean value calculated fits very well with the observed 
means¢. We can therefore suppose an additive mechanism 
in the increase of the number  of chromosomes. 

la relazione numero dei cromosomi e lunghezza del 
genoma 6 significativamente lineare. J~ supposto un 
meccanismo adit t ivo per interpretare l ' incremento del 
numero dei cromosomi. 

B. CHIARELLI 

Centre di Primatologia, Istituto di Autropologia, 
Universit~ di Torino (Italy), 26th September 1966. 

Riassunto. Utilizzando metodiche statistiche ~ state 
analizzato l ' incremento della lunghezza totale del genoma 
rispetto al numero dei cromosomi in piastre a diversa 
ploidia nel genere Cercopitt~cus. ~, state  riscontrato che 

s R. A. FISCHER and F. YATES (Oliver and Boyd, Edinburgh and 
London, 1949). 

4 For this part of the analysis the cooperation of Prof. F. SALVI is 
warmly acknowledged. 

M u t a g e n e s i s  w i th  Ethyl  M e t h a n e s u l p h o n a t e  in 
Nigella damascena L. 

The effects of e thyl  methanesulphonate (EMS) on 
living cells are still controversial. Evidence indicates tha t  
this compound has a high mutagenic ability but  its 
Chromosome breaking ability is somewhat dubious. Many 
modifying factors appear to influence its effects on 
chromosomes 1-s. The mechanisms by which these modifi- 
cations occur are not  well understood, although some 
enzyme inhibitions could possibly play a role. Because of 
the variable effects on chromosomes, it is not  surprising 
that  the origin of the sterility is still questionable. 
Previous experiments with higher plants, mainly barley 
and broad bean, suggested a chromosomal origin, a t  least 
partially. I t  seemed however tha t  this assertion should 
be verified. For  this reason the present experiments were 
performed with a quite different plant  material :  Nigella 
damascena6, 7, which has shown a high sensitivity to 
ionizing radiations and mutagenic chemicals. Some 
peculiarities of this material  make the analysis of the 
effects relat ively simpler: 

Material and methods. N.  damascena L. seeds (var. 
Miss Jekyll  blue double) were t reated with EMS (Eastman 
Kodak) a t  concentrations ranging from 0.1 to 0.3 g/100 
ml bidistilled water  for 4 and 5 h. 

Since an increase in the number of chromosome aber- 
rations was described when copper salts are added to 
EMS solutions, another experiment was carried out with 
Solutions containing Cu SO, • 5 HsO (0.5 mg/100 ml). 

For  the cytological investigation, both dry and 20 h 
presoaked seeds were treated as mentioned above, and 
germinated in Petri  dishes on wet filter paper at  21 °C. 

Root  tips were fixed (Carney) about  50 h after the 
onset of germination which, in this material  and under 
the experimental  conditions described, corresponds to the 
first mitosis. For  genetical investigation, seeds were 
t reated the same way, planted in clay pans for about  2 
weeks and then transferred into the field. Blocks corre- 
sponding to different t reatments  were randomized. 
Sterili ty was measured at  the first generation (M1). The 
second generation (M2) was grown and the first leaf of 
the seedling stage was investigated principally for 
chlorophyll mutations. 

Results. Comparative effects on chromosomes after seed 
t reatments  are given in Table I. EMS alone produces very 
lit t le chromosome breakage. The amount  of breakage is 
increased considerably when copper sulphate is added. 
The breakage is also higher for presoaked seeds. I t  should 
be pointed out tha t  in Nigella, t rea tment  of dry seeds 
results exclusively in chromosomal type aberrations, i.e. 
those induced (in G1) before DNA synthesis. From the 
comparison of the effects on both dry and presoaked 
seeds it  can be inferred tha t  the addition of copper in- 
creases the chromosome as well as the chromatid class 
of aberrations. 

1 j .  and M. MOUTSCHEN-DAHMEN, XI Int. Cong. Genet. (La Haye) 
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Table I. Modification of chromosomal effects with EMS and CuSO 4 • 5 HsO (S00 anaphases analysed in each case) 

Control Control EMS 0.1 EMS 0.1 EMS 0.2 EMS 0.2 EMS 0.3 EMS0.3 
+ Cu + Cu + Cu + Cu 

Dry seeds 

Presoaked 
seeds 

Bridges 0 0 1 4 0 6 1 8 
Fragments 0 2 2 8 2 I 1 2 13 
% aberrations 0 0.66 1 4 0.66 5.66 1 7 

Bridges 0 0 0 4 1 6 2 10 
Fragments 2 2 1 10 S 20 2 26 
% aberrations 0.66 0.66 0.33 4.66 1.33 8.66 1.33 12 


