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agar  added.  Stra ins  of A. n idulans  used, all der ived f rom 
Glasgow stocks, were:  Diploid b iA1/MSE strain,  ob ta ined  
f rom a he t e roka ryon  be tween  s t ra in  b iA1  which requires  
b iot in  and the  Master  St ra in  E (MSE) of McCully and 
Forbes  20, t h r o u g h  the  Roper ' s  m e t h o d  ~1, and  Dupl ica t ion  
s t ra in  A of Nga and Roper  a (figure). E t h i d i u m  bromide  
(EB) Sigma was added  to  CM in di f ferent  concen t ra t ions  
all of which  did no t  reduce,  or only s l ight ly reduced,  t he  
g rowth  of the  used strains.  Conidia were inocula ted  in the  
centre  of 10 cm d iame te r  pe t r i  dishes conta in ing  CM with-  
out  and wi th  E B  added,  and af ter  7-8 days  incubat ion  at  
37 ~ sectors  were scored. Sectors f rom diploid s t ra in  were 
classified in 2 categories:  macrosectors  (with more  t h a n  
20 conidiophores)  and  microsectors  (with 20 or less co- 
nidiophores) .  
Results and discussion. Tables 1 and 2 give the  n u m b e r  of 
sectors p roduced  by  dupl ica t ion  and  diploid s t ra ins  grow- 
ing on med ium wi th  and  wi thou t  E B  added.  In  b o t h  
cases the  n u m b e r  of sectors decreases in the  presence  of 
the  drug  which  indicates  a possible s imilar i ty  be tween  the  
mechan i sms  of sector  p roduc t ion  b o t h  in diploid and  
dupl ica t ion  strains.  These results  are in a g r e e m e n t  wi th  
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those ob ta ined  af ter  t r e a t m e n t  of diploid and  dupl icat ion 
s trains  wi th  2 fungicides t7 and  wi th  the  resul ts  of diploids 
bear ing duplications2K At  least  in the  case of the  fungi- 
cide, 1, 4-oxathi in,  whose mode  of act ion is inhibi t ion of 
respirat ion,  i t  is known  t h a t  i t  reduces,  in low concent ra-  
t ions and in the  same p a t t e r n  as shown by  EB,  the  n u m b e r  
of sectors f rom b o t h  diploid and  dupl ica t ion  strains17. I t  
is t hen  possible t h a t  EB,  which also acts on mi tochondr ia l  
DNA, reduces indi rec t ly  the  n u m b e r  of sectors  due to  a 
lack of energy  as a consequence  of inhibi t ion of respirat ion.  
I t  is however  also possible t h a t  E B  can affect  d i rec t ly  the  
haploidizat ion and/or  mi to t ic  crossing over,  due to its 
act ion upon  DNA 18 and on the  repair  mechan i sm 2z. Bio- 
chemical  s tudies  and  also genet ical  studies,  including the  
isolat ion of E B  res i s tan t  mu t an t s ,  could provide  a be t t e r  
u n d e r s t an d i n g  of the  act ion of the  drug in re la t ion to  the  
n u m b e r  of sectors p roduced  b y  b o t h  k inds  of s trains.  In  
any  case, it  could be sugges ted  t h a t  E B  could be used to 
yield p rese rva t ion  in commerc ia l  fungal  s trains.  Certain 
commercia l ly  useful s t ra ins  m a y  show an ins tab i l i ty  pa t -  
t e rn  due to low-yielding der iva t ives  in the  popula t ion  of 
s tored spores of the  strain.  Reduc t ion  of ins tab i l i ty  is in 
p a r t  achieved b y  env i romnen ta l  control  or th rough  a 
ba lanced le thal  sys t em 24, or even  th rough  poin t  mu ta -  
t ions 1~. E B  could also be useful for this  purpose  when  
added  to cul tures of dupl ica t ion  or diploid strains.  
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Duplication strain A. Linkage groups I and II are shown by un- 
broken and broken lines respectively. Centromeres are designated by 
open circles ad E20, biA1, paba A6, pro A1 and yA1 are respectively 
genes for adenine biotin, p-aminobenzoic acid, proline requirements 
and yellow conidia. 
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Summary. Oryzomys  longicaudatus  phil ippii  has  a diploid n u mb er  2N = 56 (N. F, = 70). A po lymorph i sm of X-  
chromosomes  is descr ibed and a dupl ica t ion  as causal  mechan i sm is pos tu la ted .  The degree of ch romosomal  differences 
among  the  4 karyological  forms of O. longicaudatus  and be tween  those  forms wi th  O. 1. phil ippii ,  enable  us to pos tu la te  
the  level of full species for all of them.  

Sex ch romosome  po lymorph i sms  are no t  usual  among  
rodents .  T h e y  have  been  descr ibed in Peromyscusa ,  Ako- 
don4,5, MusS, 7, SpermophilusS,  Neotomag,  Tatera10, 
Z y g o d o n t o m y s  11,12, Band ico ta  13 and Nesokia 1~. Ill t he  
p re sen t  paper ,  a p o l y m o r p h i s m  of sex chromosomes  of 
Oryzomys  longicaudatus  phi l ippi i  is descr ibed for the  
f i rs t  t ime,  and tile k a r y o t y p e  and id iogram of t he  species 
has  been  cons t ruc ted .  On the  o ther  hand ,  the  sys t emat i c  
significance of tile ch romosomal  va r i an t s  of O. longicau- 
da tus  is discussed. 
The animals  were collected wi th  She rman  live t r aps  in tile 
p rovince  of Valdivia,  Chil e, f rom Ju ly  1974 to  October  
1975. 11 males and 9 females were s tudied  cytological ly 
and  classified in accordance  to Osgood 15. The skins and  
skulls were depos i ted  in the  Collection of Mammals  a t  t he  
In s t i t u t e  of Ecology and Evo lu t ion  of t he  Univers idad  
Aust ra l  of Chile ( IEEUA) .  Mitotic  p l a t e s  were ob ta ined  
b y  the  s t anda rd  air dried t echn ique  1~. Chromosomes  were 
classified according to  Levan  et  al.lL A to ta l  of 140 good 

me taphases  were p h o t o g r a p h e d  and  75 were  selected f o r  
the  cons t ruc t ion  of the  idiogram. The leng th  of each 
ch romosome  is given as a pe rcen tage  of female haploid set. 
All the  specimens s tudied  have  a diploid n u m b e r  2N ~ 56 
(N.F. = 70) w i th  21 pairs  of acrocentr ic  au tosomes  and  
6 pairs  of metacen t r ics  (figure 1). Pa i r  1 is app rox ima te ly  
one- th i rd  larger t h a n  the  succeeding one. Metacentr ics  
have  values of a rm rat io (r) which  f luc tua tes  be tween  
1.45 and  1.61 (table 1, figure 2). The female ka ryo type  
exhibi t s  a clear p o l y m o r p h i s m  in the  leng th  of the  shor t  
a rm of the  X. 3 d i f ferent  forms in the  analyzed females 
were found  (figure 3a): one wi th  2 submetacen t r i c  X ' s  
(r = 1.87), 6 wi th  one submetacen t r i c  and  one subtelo-  
centr ic  X and 2 wi th  b o t h  subte locent r ic  X ' s  (r = 3.65). 
The differences be tween  the  values  of the  to ta l  length  of 
the  X ' s  and the i r  shor t  a rms  are s ignif icant  (table 2). 
The Y chromosome  is subtelocentr ic .  B o t h  submeta -  
centr ic  and  subte locent r ic  X ' s  were found in males, one 
of which p resen ted  the  former  ch romosomal  morphology  
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Fig .  1. a K a r y o t y p e  of O. longi-  
c a u d a t u s  p h i l i p p i i ;  b m i t o t i c  p l a t e  
of a m a l e ;  c m i t o t i c  p l a t e  of a 
female .  

T a b l e  1. Measures  of c h r o m o s o m e s  of O r y z o m y s  l o n g i c a u d a t u s  p h i l i p p i i  (TL,  t o t a l  l e n g t h  LA,  l ong  a r m ;  SA,  s h o r t  a rm)  

C h r o m o s o m e  No.  ~ S.D.  ~ S.D.  ~ S.D.  r C h r o m o s o m e  No.  ~ S.D.  ~ S.D.  ~ S .D.  r 

1 9.57 0.51 . . . .  16 2.18 0.14 . . . . .  
2 6.27 0.40 - - - I7  2,04 0.23 . . . .  
3 5.89 0.26 . . . . .  18 1.89 0.16 . . . . .  
4 5.42 0.25 . . . .  19 1.75 0.15 . . . . .  
5 5.07 0.20 . . . . .  20 1.65 0.11 . . . . .  
6 4.38 0.17 . . . . .  21 1.49 0.12 . . . . .  
7 3.89 0.16 . . . .  22 3.77 0.35 2.26 0.21 1.51 0.17 1.54 
8 3.63 0.14 . . . . .  23 3.43 0.18 2.05 0.14 1.38 0.10 1.51 
9 3.47 0.10 . . . . .  24 3.22 0.17 1.91 0.10 1.31 0.10 1.45 

10 3.32 0.14 . . . .  25 2.97 0.23 1.74 0.15 1.23 0.16 1.49 
11 3.04 0.16 . . . .  26 2.44 0.19 1.52 0.15 0.92 0.12 1.61 
12 2.79 0.15 . . . . .  27 2.13 0.20 1.32 0.13 0.81 0.12 1.56 
13 2.62 0.14 . . . .  Xsm 8.39 0.91 5.43 0.56 2.96 0.45 1.87 
14 2.49 0.14 . . . .  Xst  7.49 0.54 5.77 0.36 1.72 0.36 3.65 
15 2.44 0.23 . . . .  Y 5.35 0.50 4.15 0.50 1.20 0.39 3.71 
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a n d  10 t h e  l a t t e r  ( f igure  3b) .  T h e  p r e s e n c e  of  28 b i v a l e n t s  
n o r m a l l y  p a i r e d ,  i n c l u d e d  t h e  s e x  b i v a l e n t  ( w h i c h  p a i r s  
e n d - t o - e n d )  h a s  b e e n  d e t e c t e d  
T a k i n g  i n t o  a c c o u n t  t h a t  t h e  m o s t  f r e q u e n t  f o r m u l a e  a r e  
x x  a n d  x Y  (X  b e i n g  t h e  o n e  b e a r i n g  d u p l i c a t i o n ) ,  t h e  
s i m p l e s t  e x p l a n a t i o n  for  t h i s  p o l y m o r p h i s m  is b y  m e a n s  
of  a d u p l i c a t i o n  in  t h e  s h o r t  a r m  of  t h e  X.  A c c o r d i n g  t o  
t h i s  i n t e r p r e t a t i o n ,  X X  f e m a l e s  a n d  X Y  m a l e s  w o u l d  be  
n e g a t i v e l y  s e l e c t e d  w i t h  r e s p e c t  t o  x x  a n d  x Y .  T h e r e f o r e ,  
50~ of  m a l e s  a n d  2 5 %  of f e m a l e s  w o u l d  be  n o r m a l ,  t h u s  
g i v i n g  a n  i n b a l a n c e  in  t h e  p o p u l a t i o n  s e x  r a t i o .  I n  c o u n t -  
i n g  t h e  94 a n i m a l s ,  61 we re  f o u n d  t o  be  m a l e s  a n d  33 
f e m a l e s .  T h e s e  f i g u r e s  (wh i ch  c o r r e s p o n d  to  a 2 :1  s e x  
r a t i o ) ,  if i n t e r p r e t e d  as  r e p r e s e n t a t i v e s  of  p o p u l a t i o n ,  
w o u l d  s u g g e s t  t h e  s e l e c t i v e  v a l u e  of  t h e  a b o v e - m e n t i o n e d  
g e n o t y p e s .  O n  t h e  o t h e r  h a n d ,  d u p l i c a t e d  h o m o z y g o u s  
a n i m a l s  h a v e  b e e n  f o u n d ,  b u t  t h e s e  i n d i v i d u a l s  w o u l d  be  
less  v i a b l e s  o r  w o u l d  be  less  f e r t i l e  t h a n  n o r m a l  ones .  
T o  s u r m i s e  a d e l e t i o n  r e q u i r e s  a m o r e  s p e c u l a t i v e  i n t e r -  
p r e t a t i o n ,  s ince ,  g e n e r a l l y ,  t h e  loss of  c h r o m o s o m a l  c h r o -  
m a t i n  p r o v o k e s  a d e l e t e r i o u s  ef fec t .  T h e r e f o r e ,  we  w o u l d  
h a v e  t o  a s s u m e  t h a t  s u c h  a n  e f f ec t  is n o t  p r e s e n t  in  
h o m o z y g o u s  a n i m a l s ;  f u r t h e r m o r e ,  we w o u l d  be  c o m -  

pe l l ed  to  a c c e p t  t h e  s e l e c t i v e  a d v a n t a g e  o f  t h e s e  a n i m a l s  
in  r e g a r d  t o  t h e  n o r m a l  ones .  
P o l y m o r p h i s m  d u e  to  a d e l e t i o n  of  s e x  c h r o m o s o m e s  h a s  
b e e n  d e s c r i b e d  in  A. aza raeS ,  a n d  a d o s a g e  c o m p e n s a t i o n  
m e c h a n i s m  ( t h a t  w o u l d  k e e p  t h e  p o p u l a t i o n  sex  r a t i o  
u n c h a n g e d )  h a s  b e e n  p r o p o s e d .  T h i s  m e c h a n i s m  c a n n o t  
be  e x t e n d e d  t o  O. 1. p h i l i p p i i  s i t u a t i o n  b e c a u s e  of  t h e  
c h a n g e  in  t h e  p o p u l a t i o n  s e x  r a t i o .  
T h e  g e n u s  O r y z o m y s  is h i g h l y  m u l t i f o r m  (2N = 52 -8 0 ,  
N . F .  - -  54-112)  ts. S u b g e n u s  O l i g o r y z o m y s ,  to  w h i c h  
O. l o n g i c a u d a t u s  b e l o n g s ,  is c h a r a c t e r i z e d  b y  t h e  p r e -  
s e n c e  o f  one  o r  m o r e  g r e a t  a c r o c e n t r i c  o r  s u b t e l o c e n t r i c s ,  
t h e  r e m a i n i n g  of  t h e  s e t  b e i n g  m o s t l y  a c r o c e n t r i c  is. O u r  
spec i e s  a g r e e  w i t h  s u b g e n u s  c h r o m o s o m a l  c h a r a c t e r i z a -  
t ion ,  b u t  do  n o t  p r e s e n t  l a rge  b i a r m e d  e l e m e n t s .  4 k a r y o -  
log ica l  v a r i a n t s  h a v e  b e e n  r e p o r t e d  for O. l o n g i c a u d a t u s ,  
e v e r y  o n e  of  w h i c h  m a y  wel l  r e p r e s e n t  a d i s t i n c t  s p e c i e s  
in  G a r d n e r ' s  o p i n i o n  is. W e  a g r e e  w i t h  t h i s  h y p o t h e s i s  a n d  
f u r t h e r m o r e  p o s t u l a t e  t h e  l eve l  Of fu l l  s p e c i e s  for  O. 1. p h i -  
l ippi i .  I t  m a y  a l so  be  i n f e r r e d  t h a t  O. l o n g i c a u d a t u s  is a 
c o m p l e x i v e  t a x o n  in  w h i c h  e v e r y o n e  of  t h e  k a r y o l o g i c a l  
v a r i a n t s  is a v a l i d  spec ies ,  b e c a u s e  of  c h r o m o s o m a l  r e a r -  
r a n g e m e n t s  m a y  a c t  a s  c y t o l o g i c a l  b a r r i e r s .  
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Fig. 2. Idiogram of Oryzomys longicaudatus philippii. 

Table 2. Values of t and p testing the statistical significance of mean 
values of total length and short  arm of the X chromosomes of Ory- 
zomys longicaudatus philippii 

Length t p 

Total 2.4182 < 0.025 
Long arm 1.4144 < 0.10 to > 0.05 
Short arm 5.5419 < 0.0005 

Fig, 3. Different forms of sex chromosomes of O. 1. philippii, a In 
females; b in males. 
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