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I n t r a s u b s p e c i f i c  S e x  C h r o m o s o m e  P o l y m o r p h i s m  i n  t h e  B a n d i c o t a  benga lens i s  benga lens i s  ( G r a y )  

C o l l e c t e d  f r o m  I n d i a  

The genus Bandieota (Muridae-Rodent ia)  is represen ted  
by  two species, B. indica (Bechstein) and the  B. bengalen- 
sis (Gray) in t he  Old Wor ld  1. Bo th  these  species of 
Bandicota have  been  repor ted  f rom India .  Bandicoo t  
ra ts  are ve ry  ferocious in na ture .  They  live in bur rows of 
cu l t iva ted  fields and  are wel l -known for the i r  g run t ing  
noise. 

The k a r y o t y p e  of the  genus Bandicota (2N = 42) was 
f irs t  s tud ied  by  MATTHEY 2 f rom the  gonadal  t issue. 
Using the  modern  t echn ique  the  diploid ch romosome  
number s  (2N = 42) in B. indica indica and in B. beng- 
alensis kok have  been  recent ly  repor ted  f rom Ind ia  8. In  
ano the r  species B. nemorivaga collected f rom Formosa ,  
only  the  diploid ch romosomes  of 44 have  been repor ted  4. 
In  tile p resen t  pape r  a deta i led  ka ryo typ ic  d a t a  and  the  
sex ch romosome  p o l y m o r p h i s m  in B. b. bengalensis 
col lected f rom di f ferent  geographical  areas in India,  have  
been  described.  

Materials and methods. In  t he  Table  are l is ted the  
n u m b e r  and  sex of specimens,  the i r  localities and  da t e  
of collection. Colcemid t r e a t ed  bone mar row  cells were  
ut i l ized for ch romosome  p repa ra t ions  following the  
t echn ique  descr ibed earlier 5. F r o m  each specimen more  
t h a n  100 adequa te  m e t a p h a s e  spreads  were counted  to  
de t e rmine  the  diploid n u m b e r  and m i n i m u m  10 p la tes  
were used for ka ryo typ ing .  The n u m b e r  of ch romosomal  
a rms  (FN) was coun ted  excluding the  sex chromosomes .  

Results. The diploid chromosome n u m b e r  and  the  
n u m b e r  of ch romosomal  a r m s  are de t e rmined  to  be 
2N = 42 and F N  = 52, respect ively .  The chromosomes  
are grouped ma in ly  in to  2 categories:  me tacen t r i c  and  
acrocentr ic .  There  are 6 pairs  of m e d i u m  to small-s ized 
me tacen t r i c  and  14 pairs  of va ry ing  sized acrocentr ic  
autosomes.  The acrocentr ic  au tosomes  are ar ranged in to  
3 rows for economy of space. In  Belonia sample  the  X 
ch romosome  is large-sized subme tacen t r i c  and  tile Y is 
small-s ized subm e tacen t t i c  (Figures 1 and  2). The X and  
the  Y are large and  small-s ized acrocentr ic  and sub- 
me tacen t r i c  ch romosomes  respect ive ly  in the  sample  
collected f rom Varanas i  (Figure 3). The X chromosomes  
in t he  only female spec imen collected f rom Rohru  are 
t e n t a t i v e l y  ident i f ied  to  be acrocentr ic  (Figure 4). 

Otherwise  all these  ka ryo types  are ident ical  w i th  respec t  
to  autosomes.  

Discussion, The  coun t  of 2N = 42 chromosomes  in 
B. bengalensis bengalensis collected f rom Ind ia  conf i rms 
the  f inding of 2N = 42 r epo r t ed  for the  same species 2. 
Since the  la ter  s t u d y  was done  f rom the  gonadal  t issue 
using the  classical technique,  i t  was, however ,  no t  possible  
to  compare  the  k a r y o t y p e  d a t a  ob ta ined  in t he  p resen t  
s tudy.  

Number, place and the date of collection of the specimens used in the 
present study 

Number of 
specimens a studied 
3 

Localities 

- 1 
3 2 

1 2 

Rohru, Himaehal Pradesb; May, 1969 
Varanasi, Uttar Pradesh; July, 1969 
Belonia, Tripura State; December, 
1969. 

Specimen (SM 1640) from Rohru is deposited in the museum of 
Virus Research Centre, Poona. Varanasi specimens are kept in the 
Department of Zoology, Banaras Hindu University, Varanasi-5; and 
the specimens (TM 56, 61 and 64) from Belonia are deposited in the 
museum of Zoological Survey of India, Calcutta. 
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Fig. 1. Karyotype of a male Bandicota b. bengalensis 
collected from Belonia, Tripura State. • 2000. 
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Fig. 2; Karyotype of a female B. b. bengalensis 
collected from Belonia, Tripura State. • 2000. 

In t rasubspec i f ic  ch romosomal  var ia t ion  in m a m m a l s  is 
of rare occurrence.  NELSOI~-REES et  al. s, r epor ted  for t he  
first  t ime  a major  k a r y o t y p e  var ia t ion  in 2 subspecies of 
ba t ,  Macrotus walerhousii collected f rom Mexico and  Cali- 
fornia. The diploid n u m b e r  of Mexico popu la t ion  was  
2N = 46 and  of California 2N = 40. These two popula-  
t ions  va ry  no t  only  in the i r  diploid number s  b u t  also in 
the  s t ruc tu re  of t he  chromosomes .  The Y chromosome  
in t he  Mexico popu la t ion  was  te locent r ic  whereas  in 
California sample  i t  was meta -  or submetacen t r ic .  Var ia-  
t ion in the  morpho logy  of X chromosomes  has  been repor t -  
ed in ano the r  subspecies  of bat ,  Lasiurus ega collected 
f rom 2 d i f ferent  popn la t ionsL  In  ano the r  subspecies,  
Taphozous 1. longimanus (Embal lonur idae)  col lected 
f rom Varanas i  and  N a n d e d  (distance be tween  these  
places abou t  700 miles) a va r ia t ion  in the  re la t ive  l eng th  
(L R = 7.33 -4- and  13.48 -t-) of the  Y chromosome  has  
been encoun te red  s. P o l y m o r p h i s m  of the  Y chromosome  
has  been  repor ted  in o the r  mama l s  also (see UNNERUS 
et al. 9). 

The au tosomes  in the  ka ryo types  of the  specimens  
collected f rom Rohru ,  Varanas i  and  Belonia are a lmos t  
identical .  E v e n  the  morpho logy  of the  Y chromosomes,  a t  
leas t ,  in 2 popu la t ions  (Varanasi  and Belonia) is identical .  
Unfor tuna te ly ,  a male  spec imen f rom Rohru  was no t  
avai lable  for ch romosomal  evaluat ion.  But  the  morpho-  
logy of t he  X chromosomes  in Rohru  and  Varanas i  
popula t ions  are a lmos t  similar.  The only var ia t ion  of 
ma jor  significance is in the  morpho logy  of t he  X chromo-  
somes in the  Belonia sample  and in the  samples  collected 
f rom Varanas i  and  Rohru.  As s t a t ed  earlier, the  X chro- 
mosome is a large-sized submetacen t r i c  in the  Belonia 
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Fig. 3. Karyotype of a male B. b, ben- 
galensis collected from Varanasi, Uttar 
Pradesh. • 2000. 
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Fig. 4. Karyotype of a female B. b. 
bengalensis collected from Rohru, 
Himachal Pradesh. • 2000. 

sample  and  it is la rge-s ized acrocentr ic  ch romosome  in the  
o the r  two  samples.  This  va r ia t ion  in t he  morpho logy  of 
t h e  X ch romosome  could have  been  b rough t  abou t  by  a 
per icentr ic  inversion.  Specimens  wi th  acrocentr ic  X 
ch romosome  are separa ted  by  more  than  800 miles f rom 
those  wi th  submet racen t r i c  X chromosome.  Since the  
deta i led  ka ryo typ ic  d a t a  of the  o the r  two species of 
Bandicota 8,4, s tudied  by  mode rn  technique ,  are no t  
avai lable  i t  is no t  possible  to  compare  the  ka ryo type  of 
B. b. be,~galensis r epor ted  in th is  paper .  

A t  present ,  i t  is very  diff icul t  to specula te  the  direct ion 
of change  in the  morpho logy  of t he  X chromosomes  in 
these  popula t ions .  The X chromosome  equat ion ,  SM 
A could be reversible.  E x a m i n a t i o n  of addi t iona l  speci- 
mens  m a y  reveal  fu r the r  course of X chromosome 
var ia t ion,  if any, in th is  subspecies 10. 

Rdsumd. Des pr6para t ions  de mo~lle osseuse on t  permis  
d '6 tab l i r  le m o m b r e  diploide (2N = 42) et  le nomb re  
f o n d a m e n t a l  (NF = 52) de Bandicota b. bengalensis 
(Gray), les sp6cimens. 6tudi6s a p p a r t e m e n t  5, t rois  popu-  

la t ions d is t inc tes  (Rohru,  Varanasi ,  Belonia, Indes).  
Le n o mb re  et  la forme des au tosomes  sont  les m~mes 
dans  les t rois  6chant i l lons alors que I 'X  peu t  ~tre acro- 
cen t r ique  ou subm6tacen t r ique ;  L ' Y  est  pe t i t  et  subm6- 
tacent r ique .  
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Second Discovery of Multiple Sex Chromosomes  

The v iv iparous  fishes of the  fami ly  Goodeidae (suborder 
Cypr inodonto idea)  are conf ined to  Mexico. Thei r  chromo-  
some n u m b e r  and  some facets  of the i r  biology and  classi- 
f ica t ion were recen t ly  summar ized  by  MILLER and FITZ- 
SIMONS 1, who included the  f irs t  k a r y o t y p e  for the  family.  
They  no ted  t h a t  the  ch romosome  n u m b e r  varies f rom 24 
to  48 in 35 (of pe rhaps  38) species. None  of these  species 
showed any  de tec tab le  differences be tween  the  sexes in 
ch romosome  n u m b e r  or form. H o w e v e r ,  one undescr ibed  
genus,  subsequen t ly  ka ryo typed ,  appear s  to be unique for 
th is  fami l iy  in hav ing  a diploid n u m b e r  of 42 in the  female 
and  41 in the  male. Like the  genus of a re la ted  group (the 
Cypr inodont idae)  wi th  2n = 48 in t he  female and  2n = 47 
in the  male 2, th is  species is known  only f rom a single 
dra inage  bas in  in Mexico. 

A m o n g  Fishes 

In  order  to ob ta in  the  ch romosome  figures gill epi the-  
l ium was  used, fol lowing the  m e t h o d  of MCPHAIL and  
JONES 8 wi th  some modif ica t ions  4. 60 cells of 4 females  and 
60 cells of 5 males were observed.  Several  pieces of tes t is  
t issue were squashed  to ob ta in  meiot ic  figures. 

The female k a r y o t y p e  has  a diploid  n u m b e r  of 42 in- 
c luding 6 large metacent r ics ,  2 smal l  metacent r ics ,  2 small  
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