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On  t h e  second d a y  of i l l u m i n a t i o n  t h e r e  was a v e r y  
l i t t l e  w i d e n i n g  of s t o m a t a .  On ly  o n  t h e  t h i r d  a n d  pax- 
t icu laxly  f o u r t h  d a y  of i l l umina t ion ,  t h e  o p e n i n g  r eac t i on  
of s t o m a t a  was  s imi la r  to  t h a t  of t h e  g reen  leaves.  T h e  
t i m e  r equ i r ed  for  t h e  m a x i m u m  w i d e n i n g  of s t o m a t a  in  
l i g h t  was  100 min ,  a f t e r  w h i c h  t h e  s t o m a t a  d id  n o t  o p e n  
wider .  T h e  c los ing r e a c t i o n  was  f a s t e r  a n d  s t o m a t a  
n a r r o w e d  t o  t h e  in i t i a l  va lue  w i t h i n  60 rain.  As is seen 
f rom F i g u r e  1, s t o m a t a  b o t h  of e t io l a t ed  a n d  g reen  leaves  
do  n o t  close c o m p l e t e l y  in  da rkness .  O n  b o t h  e t io l a t ed  
a n d  g reen  leaves,  t h e r e  were  a b o u t  28,000 of s t o m a t a / c m  *, 
a n d  t h e i r  sizes were  s imilar .  T he  a v e r a g e  l e n g t h  of s t o m a t a  
was  19.5/~. 

F i g u r e  2 shows  t h a t  t he  t o t a l  ch l o r ophy l l  c o n t e n t  in  
leaves  inc reased  l i nea r ly  w i t h i n  4 d a y s  of g reen ing  (5 h of 
l i g h t / d a y )  a n d  r eached  a b o u t  1/4 of c o n c e n t r a t i o n  in g reen  
leaves.  T h e  r a t e  of t r a n s p i r a t i o n  of e t io l a t ed  a n d  g reen  
leaves  is p r e s e n t e d  in F igu re  3. F r o m  th i s  F igu re  i t  c a n  
b e  r e a d  t h a t  t r a n s p i r a t i o n  of e t i o l a t ed  l eaves  on  t h e  f i r s t  
a n d  second  d a y  of g r een ing  was  b y  a b o u t  3 t i m e s  less t h a n  
t h a t  of g reen  leaves.  O n  t h e  t h i r d  d a y  of l i gh t  per iod,  t r a n -  
s p i r a t i o n  ra i sed  b y  a b o u t  2 t imes ,  a n d  f ina l ly  on  f o u r t h  
d a y  of g r een ing  i t  was  s imi la r  to  t h a t  of g reen  leaves.  T h e  
d a t a  of t h e  F igu res  1, 2 a n d  3 sugges t  a close r e l a t i ons h ip  
b e t w e e n  t h e  r e sponse  of s t o m a t a  to  l ight ,  t h e  t r a n s p i r a -  
t ion  a n d  t h e  syn thes i s  of ch l o r ophy l l  in  leaves.  T he  open-  
ing r eac t i on  of s t o m a t a  s t a r t s  to  work  well  w h e n  t he  
c o n c e n t r a t i o n  of ch lo rophy l l  in  leaves  r e ached  a c e r t a i n  
level  (28.1/~g/g f resh  weight )  be low wh ich  s t o m a t a  do n o t  
r e s p o n d  to  l ight .  T h e  r i s ing  in t h e  t r a n s p i r a t i o n  r a t e  is 
co r re l a t ed  in t i m e  w i t h  t h e  o p e n i n g  r eac t ion  of s t o m a t a .  
I t  is d o u b t f u l  w h e t h e r  such  a r e sponse  of s t o m a t a  of 
on ion  leaves  is due  m e r e l y  to  t h e  p r o d u c t i o n  of o smot i ca l ly  
ac t ive  s u b s t a n c e s  in  g u a r d  s t o m a t a l  cells, b ecaus e  i t  h a s  
b e e n  s h o w n  e t h a t  p h o t o s y n t h e s i s  was  a b o u t  50 t i m e s  too  
low t o  a c c o u n t  for  t h e  m a x i m u m  r a t e s  of osmot ic -  
p re s su re  c h a n g e  o b s e r v e d  d u r i n g  t h e  open ing .  

R e c e n t l y  RASCHKE ~ h a s  showed  t h a t  t h e  m o v e m e n t s  
of s t o m a t a  of ma ize  leaves  were  a f u n c t i o n  of l i gh t  

i n t e n s i t y  a n d  were  s imi la r  e i t he r  in  t h e  a t m o s p h e r e  of 
air,  C O : f r e e  a i r  or  in  p u r e  n i t rogen .  I n  o t h e r  words,  t h e  
r eac t i ons  of s t o m a t a  in  l i gh t  were t h e  s a m e  d u r i n g  p h o t o -  
s y n t h e t i c  a b s o r p t i o n  of CO, a n d  a f t e r  r e m o v a l  of CO, 
f rom t h e  a t m o s p h e r e .  I t  is a poss ib i l i ty  t h a t ,  in  l i gh t  in  
e t i o l a t ed  leaves,  t h e  deve lop ing  m e c h a n i s m  of p h o t o -  
p h o s p h o r y l a t i o n  in ch lo rop la s t s  8 p rov ides  t h e  energy,  
m a y  be  i n v o l v e d  in t h e  o p e r a t i o n  of a ' p u m p '  t h a t  in-  
creases  t h e  t u r g i d i t y  of g u a r d  cells as p o s t u l a t e d  b y  
ZELITCH 0. T h e  fac t  t h a t  t h e  s t o m a t a  of b o t h  e t i o l a t e d  a n d  
green  leaves  of on ion  were s imilar ,  suggests  t h a t  l i gh t  h a s  
no  v is ib le  effect  on  t h e  f o r m a t i o n  a n d  d e v e l o p m e n t  of 
s t o m a t a ,  a n d  t h a t  t h e y  a re  p r e s u m a b l y  u n d e r  gene t ic  
cont ro l .  T h e  o b s e r v a t i o n  t h a t  t h e  s t o m a t a  of g reen  a n d  
a lb ino  m u t a n t  b a r l e y  leaves  were  s imi la r  ha s  b e e n  re-  
p o r t e d  b y  SHow l° 'n .  

Zusammen/assung. I n  e t io t i e r t en  Bl~i t tern de r  Zwiebel  
(Allure cepa L.) k a n n  L i c h t  e r s t  n a c h  E i n s e t z e n  de r  
C h l o r o p h y l l s y n t h e s e  die 0 f f n u n g s b e w e g u n g  de r  S t o m a t a  
induz ie ren .  
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The Chromosomes  of the Didelphiid Marsupial  Marmosa robinsoni Bangs  

T h e  m u r i n e  o p p o s u m s  (Marmosa) are  t h e  m o s t  d ivers i -  
f ied neo t rop i ca l  marsup ia l s .  CABRERA 1 recognized  37 l iv ing  
species,  m a n y  of t h e m  f u r t h e r  sp l i t  i n to  seve ra l  sub-  
species.  Such  a d ivers i f ied  genus  a f fo rds  i n t e r e s t i n g  
m a t e r i a l  for  s tud ies  o n  t h e  causes  of species d ive r s i f i ca t ion  
in  e x t r e m e l y  p o l y t y p i c  genera .  T h e  h i s t o r y  of 3Iarmosa as 
a who le  h a s  b e e n  rev i sed  b y  TArE 3 L i t t l e  is k n o w n  a b o u t  
i t s  e v o l u t i o n a r y  h i s to ry ,  t h e  genus  b e i n g  k n o w n  in  t h e  
fossil r ecord  o n l y  in  t he  P l iocene  a n d  P le i s tocene  of 
A r g e n t i n a  8. 

C h r o m o s o m e  s tud ies  p r ov i de  i n t e r e s t i n g  i n f o r m a t i o n  
for  i n v e s t i g a t i n g  spec ia t ion .  T he  ava i l ab le  ev idence  a b o u t  
t h e  c h r o m o s o m e s  of Marmosa is a l m o s t  nil. BIGGERS e t  al.4 
a n n o u n c e d  p r e l i m i n a r y  resu l t s  in  t h e  s t u d y  of ch r omo-  
somes  of M. mexicana, s t a t i n g  t h a t  i t  h a s  a k a x y o t y p e  
v e r y  s imi la r  to  t h a t  of Caluromys derbianus, w i t h  2 N  = 14 
ch romosomes ,  b u t  t h e y  h a v e  n o t  ye t  r epo r t ed  t h e  r e l e v a n t  
evidences .  I t  seems useful ,  the re fore ,  to  r e p o r t  t he  pre-  
l iminaxy  resu l t s  r e a c h e d  in t h e  s t u d y  of M. robinsoni's 
c h r o m o s o m e s  even  t h o u g h  t h e y  axe o n l y  b a s e d  on  a few 
ind iv idua l s .  

T w o  ma le  a n d  2 f emale  i n d i v i d u a l s  of NI. robinsoni h a v e  
b e e n  s t ud i ed  for  c h r o m o s o m e  ana lys i s .  T h e y  are  t h e  

spec imens  M B U C V  1-1418, M B U C V  1-1429, M B U C V  
1-1423 a n d  M B U C V  1-1424 of t h e  Col lect ion of M a m m a l s  
of t h e  I n s t i t u t e  of Trop ica l  Biology,  Cen t r a l  U n i v e r s i t y  
of Venezue la .  T h e  f i r s t  2 were  c a p t u r e d  b y  t h e  a u t h o r  in  
Los L l a n o s  Biological  S t a t i on ,  n e a r  Calabozo,  Gu~rico,  
Venezue la .  T h e  l a s t  2 were  c a u g h t  b y  C. J .  NARANJO in  
' h a t o  Acapu lco ' ,  a b o u t  25 k m  s o u t h  of L a  T r i n i d a d  de  
Arauca ,  Apure ,  Venezue la .  A l t h o u g h  t h e  local i t ies  are  n o t  
t yp i ca l  for t h i s  species, t h i s  is one  of t h e  c o m m o n e s t  
m a m m a l s  i n h a b i t i n g  t h e  sma l l  c lus ters  of t rees  in  t h e  
s a v a n n a s  of GuArico a n d  Apure .  Series f rom t h e  a b o v e  
local i t ies  closely agree  w i t h  t he  desc r ip t ion  of M. mitis 
casta g iven  b y  TATE 3, which ,  accord ing  to  CABRERA 1, is 
to  be  n a m e d  M. robinsoni robinsoni Bangs ,  1898. 
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C h r o m o s o m e  p r e p a r a t i o n s  were  m a d e  f rom t i s sue  of t h e  
b o n e  mar row,  fol lowing t h e  t e c h n i q u e s  d e s c r i b e d b y  NAD- 
LER a n d  BOLK 5. S e v e n t y  cells h a v e  been  o b s e r v e d  a n d  5 
k a r y o t y p e s  h a v e  been  c o n s t r u c t e d  on  t he  bas is  of en la rged  
p h o t o g r a p h s  o b t a i n e d  w i t h  a Lei tz  O r t h o p l a n  p h o t o -  
microscope.  

The  d ip lo id  c h r o m o s o m e  set  of M. robinsoni (Figures  1 
a n d  2) compr i ses  14 c h r o m o s o m e s  a n d  i t  is s t r i k ing ly  
s imi la r  to  t h a t  of C. derbianus r ecen t ly  desc r ibed  b y  
d i f f e ren t  a u t h o r s  6-~, As in t h i s  species, t h e  a u t o s o m e s  
c lear ly  fall i n to  3 g roups :  3 pa i r s  of large homologues  w i t h  

I 0  p. 
! ! 

Fig. 1. Mitotic metaphase from a cell of the bone marrow of M. 
robinsoni Bangs. Acetic orcein stain. × 2250. Individual No. 
MBUCV 1-1423. 

| 

a c e n t r o m e r e  m e d i a n  or s u b m e d i a n  in pos i t i on  9, 1 pa i r  of 
m e d i u m  sized c h r o m o s o m e s  w i t h  a c lear ly  m e d i a n  cen-  
t romere ,  a n d  2 pa i r s  of s u b t e r m i n a l  sma l l e r  ch romosomes .  
T h e  sexua l  pa i r  is fo rmed  b y  a sma l l  X of t h e  m type ,  
a n d  a n  even  smal le r  Y ful ly t e locen t r i c  (T). T h e  abso lu t e  
size of t h e  c h r o m o s o m e s  is large, t h e  l a rges t  a u t o s o m e s  of 
t h e  f i rs t  pa i r  m e a s u r i n g  a b o u t  11 /,. A l t h o u g h  r a t h e r  
s imi la r  in  shape  a n d  size, t h e  pa i r s  of t h e  f i rs t  g roup  are  
easi ly  d i s t i ngu i shab le  b y  r e l a t i ve  l e n g t h  a n d  a r m  ra t io ,  
as  i t  also t h e  case in  C. derbinus. Smal l  d i f ferences  a m o n g  
M. robinsoni a n d  C. derbianus are  a p p a r e n t l y  s h o w n  in  
t h e  r e l a t ive  l e n g t h  a n d  c e n t r o m e r i c  pos i t ion  of t h e  au to -  
somes of th i s  f i rs t  group,  b u t  th i s  m u s t  be  conf i rmed  b y  
m e a s u r e m e n t s  in  a large  n u m b e r  of cells of b o t h  species. 
One c lea r -cu t  d i f ference  lies in  t h e  X ch romosome ,  w h i c h  
is m e t a c e n t r i c  in  M. robinsoni a n d  w h i c h  h a s  a t e r m i n a l  
c e n t r o m e r e  in C. derbianus. 

I n  a n y  case, t h e  d i f ference  b e t w e e n  t h e  k a r y o t y p e s  of 
M. robinsoni a n d  C. derbianus is on ly  in m i n o r  deta i ls ,  a n d  
these  do n o t  af fec t  t h e  cha l lenge  of f ind ing  a s t r o n g  
s imi l a r i t y  in c h r o m o s o m e  m o r p h o l o g y  b e t w e e n  m e m b e r s  
of 2 gene ra  t h a t  are  far  a p p a r t  in  m o r p h o l o g y  a n d  evolu-  
t i o n a r y  h i s t o r y  4,1°-1*. As t h e  a u t h o r  h a s  a d v o c a t e d  else- 
where  1°, Caluromys a n d  t h e i r  r e l a t ives  Dromiciops, 
Caluromysiops a n d  Glironia are  m e m b e r s  of t h e  s u b f a m i l y  
Microb io the r i inae ,  whe reas  Mrarmosa be longs  to  t h e  sub-  
f ami ly  Dide lph i inae .  T h e  s e p a r a t i o n  of these  2 sub-  
famil ies  seems to  h a v e  been  v e r y  old, as CLEMENS 13 h a s  
descr ibed  one  genus  f rom t h e  l a t e  Cre taceous  (Glasbius, 
f rom t h e  L a n c e  f o r m a t i o n  of W y o m i n g )  which ,  in  t h e  
a u t h o r ' s  opin ion ,  c lear ly  falls w i t h i n  t h e  mic rob io the r ines .  
A d d i t i o n a l  s tud ies  in  o t h e r  species of Marmosa a n d  t h e  
d i f fe ren t  g e n e r a  of l iv ing  mic rob io the res ,  are  c e r t a i n l y  
r e q u i r e d ;  t h e  field p romises  to  af ford  i n t e r e s t i n g  m a t e r i a l  
to  i n v e s t i g a t e  t h e  role p l a y e d  b y  c h r o m o s o m e  ch an g es  in 
t h e  evo lu t ion  of such  a t yp i ca l l y  b r a d y t e l i c  g roup  as t h e  
d ide lph i id  marsup ia l s .  

Rdsumd. L ' 6 t u d e  des c h r o m o s o m e s  s o m a t i q u e s  du  m a r -  
sup ia l  s u d a m 6 r i c a i n  Marmosa robinsoni Bangs ,  d 6 m o n t r e  
que l ' ~ l u i p e m e n t  c h r o m o s o m i q u e  d ip lo ide  de ce t t e  esp~ce 
de  la  sub fami l l e  D i d e l p h i i n ae  es t  compos6  de  14 ch ro mo -  
somes.  Trois  pa i res  d ' a u t o s o m e s  son t  g r a n d s  e t  s u b m 6 t a -  
cen t r i ques  ; 1 pa i re  es t  f o r m i c  p a r  de c h r o m o s o m e s  moyens ,  
m6 tacen t r i ques ,  e t  2 pa i res  son t  a c rocen t r i ques  e t  p lus  
pet i tes .  Le complexe  sexuel  es t  du  t y p e  X Y ,  form6 p a r  
u n  X m 6 t a c e n t r i q u e  e t  u n  Y t61ocentr ique,  t o u s l e s  2 
6 t a n t  les c h r o m o s o m e s  les p lus  p e t i t s  du  c o m p l 6 m e n t .  La  
s imi l i tude  de ce c a r y o t y p e  avec  celui du  genre  Caluromys, 
a p p a r t e n a n t  £ la  subfami l l e  Mic rob io the r inae ,  es t  r e m a r -  
quab le .  
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X Y 
Fig. 2. Karyotype of the male M. robinsoni Bangs, constructed on 
the basis of the same cell of Figure 1. × 2 250. 
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