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C h r o m o s o m e  N u m b e r  and Sex  C h r o m o s o m e  
M e c h a n i s m  in S o m e  More Species  of the Indian 

Mantids  

A p r e l i m i n a r y  cy to logica l  a c c o u n t  r e g a r d i n g  t he  chro-  
m o s o m e  n u m b e r  and  sex  c h r o m o s o m e  m e c h a n i s m  in 15 
species  of t h e  I n d i a n  p r ey ing  m a n t i d s  h a s  a l r e ady  been  
g iven  in t h e  earl ier  pub l i ca t i on  1. R e c e n t l y  WHITE 2 adde d  
cyto logica l  d a t a  on  20 more  species  of m a n t i d s  f r om 
Africa a n d  Aus t ra l i a ,  b r ing ing  t he  t o t a l  of h i t h e r t o  cy to-  
logical ly k n o w n  species  to 88. 

T he  p r e sen t  r epor t  on t he  c h r o m o s o m e  n u m b e r  a n d  sex  
c h r o m o s o m e  m e c h a n i s m  in some  more  species  of t he  
I n d i a n  m a n t i d s  h a s  been  possible  due  to t he  m o s t  gen-  
e rous  co l labora t ion  of Prof.  Dr. MAX BEIER, Di rec tor  
of Zoologische Abte i lung ,  N a t u r h i s t o r i s c h e s  M u s e u m ,  
Vienna ,  who  v e r y  k ind ly  ident i f ied  all t h e  species. The  
p r e sen t  o b se rv a t i o n s  a b o u t  t he  va r i ous  species  h a v e  been  
m a d e  on  the  ma le  ge rm  cells and  are p r e sen t ed  in t he  
Table ,  in which  t he  species  h a v e  been  a r r a n g e d  sys te -  
m a t i c a l l y  a f te r  GIGLIO-Tos a. 

Th i s  repor t ,  therefore ,  b r ings  t he  to t a l  of h i t h e r t o  cy to -  
logically k n o w n  species  to 96. I t  also p rov ides  p r e l i m i n a r y  
cyto logica l  i n f o r m a t i o n  for one more  s u b f a m i l y  of m a n -  
rids, Eufischeriel l inae,  which  has  so far  r e m a i n e d  comple-  
t e ly  u n k n o w n  in th i s  respect .  

The re  h a s  been  a g rea t  deal  of confus ion  w i th  regard  to  
t he  s y s t e m a t i c s  of the  genus  Humbert ie l la  4. HUGHES- 
SCHRADER 5 and  OGUMA" repor t ed  2nc~ -- 39 in a species  
of Humbert ie l la  f r o m India ,  which  t h e y  label led as H u m -  
bertiella indica Sauss .  B u t  t h e y  gave  no i n f o r m a t i o n  as  to 
who h a d  ident i f ied  the i r  spec imens .  DUTT 7 descr ibed  
2n~ 31 in an o b v ious ly  d i f fe rent  species of Humbert ie l la  

f r o m  Delh i  (India) ,  w h i c h  was,  however ,  aga in  ident i f ied  
as Humbert ie l la  indica  Sauss .  b y  t he  la te  Dr. JAMES A. G. 
REHN of t he  A c a d e m y  of N a t u r a l  Sciences of Ph i l ade l -  
phia .  A n  a du l t  ma l e  of a species  of Humbert ie l la  f r o m  
Cha nd iga rh ,  c a r r y i n g  2nc~ = 31, was  also s e n t  b y  me  to  
Dr. REHN who ident i f ied  i t  as  Humbert ieUa sp. (not  H.  
indica or H.  septentrionum)1.  Thi s  v e r y  species  h a s  now 
been  ident i f ied  b y  Dr.  MAX BEIER as Humbert ie l la  s imi l i s  
GIGLIO-Tos. T h u s  Dr. REHN'S earl ier  i den t i f i ca t ion  of 
DUTT'S mate r i a l ,  w h i c h  is m o s t  p r o b a b l y  t he  s a m e  as 
m ine  of H.  s imi l is ,  Delhi  be ing  on ly  150 mi les  a w a y  f r o m  
C h a n d i g a r h  w i t h o u t  a n y  d i f f icul t  ba r r ie r  in be tween ,  
s eems  to be incorrect .  S imi lar ly ,  t he  iden t i f i ca t ion  of 
HUGHES-SCHRADER'S a nd  OGUMA'S ma te r i a l  a p p e a r s  u n -  
a u t h e n t i c .  

Dr. BEIER ha s  c lear ly  s h o w n  the  4 species  of H u m -  
bertiella (present  paper)  as d i f fe ren t  f rom one  a no the r ,  
w i t h o u t  t he  knowledge  of t he i r  d i f fe ren t  c h r o m o s o m e  
n u m b e r .  I n  the  absence  of we l l -marked  d i f f e r en t i a t i ng  
morpho log ica l  cha rac te r s ,  t he  e y t o t a x o n o m y  se e ms  to be 
a useful  tool  in e s t a b l i sh ing  the  s y s t e m a t i c s  of t he  g e n u s  
Humbert ie l la  on f i rm  g rounds .  

The  p r e s e n t  r epo r t  of t he  diploid n u m b e r  of D i d y m o -  
corypha lanceolala also s t a n d s  in c o n t r a s t  to t h a t  of 

1 .~/[. L. GUPTA, Curr. Sci. 33, 369 (1964). 
"- M. J. D. WHITE, Chromosoma 16, 521 (1965). 
a E. GmLio-Tos, Manlidae. Tierreich 50, 1 (1927). 
4 F. WERNER, Prec. zool. See. Lend. 1933, 897. 
5 S. HUGHES-SCHRADER, Chromosoma 3, 257 (1948). 
6 K. O~UMA, Kromosomo 1, 1 (1946). 
7 M. K. DUTT, Caryologia 6, 117 (1954). 
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Species Locality Diploid number of Sex chromosome 
chromosomes in c~ mechanism in c~ 

Subfamily Eremiaphilinae 

1. Humbertiella indica Sauss.~ 
2. Humbertiella similis Giglio-Tos b 
3. Humbertiella novo species 
4. Humbertiella sp. 
5. Didymocorypha lanceolala (F.)b 

Subfaulily A melinae - Group Gonypetae 

6. Novo genus vie. Cimantis-Eumantis 

Subfamily Thespinae 

7. Parathespis hurabertiana Sauss. 

Subfamily Mantinae 

8. Hierodula coarctata Sauss. 

Subfanfily EulischerieUinae 

9. Deiphobe brunneri (Sauss.) 
10. Deiphobe indica Giglio-Tos 

Subfamily Hymenopodinae 

11. Creobroter gemmatus (Stoll) 

Subfamily Vatinae 

12. Cheddikulama straminea Henry u 

Subfamily Empusinae 

13. Empusa pauperata (F.) 

Doon Valley 23 XO 
Chandigarh 31 XO 
Bikaner 39 XO 
Rameshwaram Island 21 XO 
Chandigarh 17 XO 

Rameshwaram Island 25 XO 

Rameshwaram Island 31 X0 

Chandigarh 27 X~X,z Y 

Chandigarh 19 XO 
Doon Valley 27 X~X2Y 

Chandigarh 27 X0 

Doon Valley 27 X1X2Y 

Chandigarh 27 X0 

Described as H. ceylonica in previous paper 1. b Described without specific names in previous paper 1. 
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OGUMA 6, who  showed  2nc~ = 15. I n  t h i s  connec t ion ,  I 
m a y  r e p o r t  t h a t  I h a v e  i n v a r i a b l y  found  2n$ = 17 in a 
large n u m b e r  of ava i l ab le  mi to t i c  and  meiot ic  cells f rom 
as m a n y  as t e n  ind iv idua l s  s tudied .  

A l t h o u g h  no meiot ic  d iv is ions  are r ep re sen t ed  in  m y  
n y m p h a l  m a t e r i a l  of t he  2 species of Deiphobe, t h e  sex 
c h r o m o s o m e  m e c h a n i s m  in t h e m  has  been  careful ly  
e s t ab l i shed  f rom t h e i r  s p e r m a t o g o n i a l  stages,  I n  Deiphobe 
indica t h r ee  large u n p a i r e d  ch romosomes  are r ead i ly  
ident i f iable ,  ly ing  on  the  p e r i p h e r y  of t he  spe rma tog o n i a l  
m e t a p h a s e .  Two of t h e m  are  cha rac t e r i zed  b y  a nega t i ve  
h e t e r o c h r o m a c y  of t he  d i s t a l  region of t he  longer  a r m  an d  
obv ious ly  r ep re sen t  X 1 a n d  X~. F u r t h e r ,  t he  lagging of 
these  t h r ee  c h r o m o s o m e s  d u r i n g  t he  l a t e r  ha l f  of t h e  
spe rma togon i a l  a n a p h a s e  conf i rms  the i r  i den t i f i ca t ion  as 
t he  sex ch romosomes  a n d  def in i te ly  es tab l i shes  X1X, Y 
s y s t e m  in t he  ma le  of t h i s  species. I n  Deiphobe brunneri 
w i t h  2n6' = 19, on  the  o t h e r  h a n d ,  t he  poss ib i l i ty  of 
.Y1X~Y m e c h a n i s m  is exc luded  because  none  of i t s  a b o v e  
charac te r i s t i c s  exis ts  here.  One of t he  5 l a rger  m e t a c e n t r i c  
ch romosomes  in t he  s p e r m a t o g o n i a l  m e t a p h a s e  of t h i s  
species seems to r ep re sen t  t h e  sex c h r o m o s o m e  as is indi-  
ca ted  b y  i ts  p resence  as a single pos i t ive ly  he te ropycno t i c ,  
b ipa r t i t e ,  s t r a i g h t  or conf lexed s t r u c t u r e  in  al l  t h e  spe rma-  
togon ia l  in t e rphases .  The  presence  of two types  of sper-  
mat ids ,  one w i t h  a single pos i t ive ly  he t e ropycno t i c  b o d y  
r ep re sen t ing  obv ious ly  t h e  sex c h r o m o s o m e  a n d  t h e  
o t h e r  w i t h o u t  it, in  the  a d u l t  males  wh ich  are o the rwise  
m a t u r e ,  is also sugges t ive  of a n  XO s y s t e m  in th i s  species. 

The  d i scovery  of XO a n d  XIX2Y  sys t ems  wi th in  t h e  
same  genus  Deiphobe is indeed  of g rea t  e v o l u t i o n a r y  im- 

p o r t a n c e  an d  u r g e n t l y  w a r r a n t s  f u r t h e r  e x h a u s t i v e  cyto-  
logical  s amp l ing  of th i s  genus.  

A de ta i led  acco u n t  of mi tos i s  a n d  meiosis  in t h e  va r ious  
species of the  I n d i a n  m a n t i d s  will be  pub l i shed  in the  nea r  
fu ture .  Novo  genus  vic. Cimantis-Eumantis of t h e  g roup  
G o n y p e t a e  an d  Humbertiella novo  species (present  paper )  
will  be  descr ibed  elsewhere.  

Zusammenfassung. t3ber  C h r o m o s o m e n z a h l  u n d  Mecha-  
n i smus  der  G e s c h l e c h t s c h r o m o s o m e n  y o n  13 A r t e n  (8 
Un te r f ami l i en )  ind i sche r  M a n t i d e n  wird  ber ich te t .  Die 
G a t t u n g e n  Humbertiella, Didymocorypha, Novo  Genus  der  
G r u p p e  G o n y p e t a e  vic. Cimantis-Eumantis, Parathespis, 
Creobroter, Empusa u n d  die A r t  Deiphobe brunneri zeigen 
im c~ Gesch lech t  das  X O - S y s t e m .  Hierodula coarctata, 
Cheddikulama straminea u n d  Deiphobe indica zeigen 
2nc~ = 27 u n d  XIX~Y. 

M. L. GUPTA 8 

Department of Zoology, Panjab University, Chandigarh 
(Punjab, India), February 25, 1966. 
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A M i c r o o r g a n i s m  A f f e c t i n g  B o v i n e  P l a t e l e t s  

I n  t he  course  of s tud ies  of bov ine  t i ck -borne  fever,  
G iemsa - s t a ined  b lood smears  of a sp lenec tomized  calf  
aged 11/2 years  revea led  t he  presence  of del ica te  par t ic les  
a p p a r e n t l y  a t t a c h e d  to t he  surface  of t he  pla te le ts .  These  
par t ic les  a p p e a r  to  r ep re sen t  a h i t h e r t o  undesc r ibed  
mic roo rgan i sm wh ich  seems to h a v e  a specific a f f in i ty  to  
p la te le ts ,  j udg ing  b y  the  obse rva t i ons  m a d e  so far. 

The  calf h a d  been  sp lenec tomized  more  t h a n  one yea r  
p rev ious ly  a n d  h a d  s u b s e q u e n t l y  been  sub jec t ed  to  re- 
p e a t e d  inocu la t ions  of b o v i n e  a n d  ov ine  blood. I t  h a d  on  
severa l  occasions  suffered a t t a c k s  of t i ck -borne  fever,  as 
well  as p i rop lasmos is  and  epery throzoonos is .  The  t e s t s  in  
progress  a t  t he  t i m e  w h e n  t h e  p r e s u m e d  new a g e n t  was  
d iscovered  were i n t e n d e d  for check  on  i m m u n i t y  to  t ick-  
b o r n e  fever.  

W h e n  t he  f i rs t  o b s e r v a t i o n  of par t ic les  a t t a c h e d  to  t h e  
p la te le t s  was  made ,  10 days  h a d  passed  since the  calf  h a d  
las t  received an  i nocu lum of bov ine  b lood  ca r ry ing  t ick-  
bo rne  fever.  I n  a b lood s m e a r  m a d e  6 days  a f t e r  t he  said 
i nocu la t i on  no par t ic les  were ye t  pos i t ive ly  seen. S t a r t i n g  
on  the  d a y  fol lowing d i scovery  of t he  par t ic les ,  t he  calf 
exper ienced  a fever  reac t ion ,  wh ich  las ted  for 2 days.  No 
o the r  s y m p t o m s  were recorded.  D u r i n g  t he  fever  r eac t i on  
t he  n u m b e r  of par t ic les  was  a t  i t s  peak .  I t  h a s  since sub-  
s ided a t  a u n i f o r m  rate ,  b u t  a t  p r e sen t  (1 m o n t h  a f t e r  t h e  
he igh t  of t he  reac t ion)  pa r t i c les  are st i l l  found  on  occa- 
s ional  p la te le ts .  S u b i n o c u l a t i o n  of a n o t h e r  sp lenec tomized  
calf r esu l ted  in t he  a p p e a r a n c e  of the  same part ic les .  Two 
n o r m a l  ca lves  h a v e  no t  r eac t ed  to  such  inocula t ion ,  n o r  
has  a sp lenec tomized  sheep.  

The  F igure  shows t h e  a p p e a r a n c e  of t h e  par t ic les  ill a 
G iemsa- s t a ined  b lood  smear .  Fa i r ly  close r e semblance  to 
e p e r y t h r o z o o n  o rgan i sms  can  be  no ted .  T h e  mos t  p reva -  
l en t  fo rm seems to be  a del icate ,  weak ly  g rey- s t a in ing  
r ing,  wh ich  is a p p r o x i m a t e l y  0.7 # in  d i a m e t e r  ill mos t  
ins tances ,  b u t  more  deep ly  s t a in ing  coccoid or rod  shapes  
m a y  also occur. A t  t h e  h e i g h t  of t h e  reac t ion  one or 
severa l  par t ic les  were found  on  p rac t i ca l ly  eve ry  p la te le t .  
T h e  i r regu la r  fo rm an d  smal l  size of m a n y  p la te le t s  sug- 
gest  t h a t  t h e y  h a v e  suffered f rom t h e  associat ion.  T he  
par t ic les  show no t e n d e n c y  of a t t a c h m e n t  to  a n y  o t h e r  

Giemsa-stained blood smear. Several ring forms of the agent are 
attached to platelets. Magnification x 2100. 


