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XO type of sex mechanism in earwigs (Dermaptera) 
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Summary. The diploid ch romosome  c o m p l e m e n t  in Allodahlia macropyga (Westwood) is 14 + XO-c7 and  14 + X X - ? .  
This is the  f i rs t  record in Dermap te ra ,  of a XO male -de te rmin ing  mechanism.  

Whereas  a sex -de te rmin ing  mechan i sm wi th  male he te rog-  
a m y  of the  X Y  ~-1~ or X X Y  e ,5-s ,n  t y p e  is found  to  be 
opera t ing  in d i f fe rent  species, and  somet imes  even  wi th in  
1 species of De rmap te r a ,  the re  appear s  to  be no publ i shed  
record abou t  the  exis tence of a XO-male  t ype  of sex de- 
t e r m i n a t i o n  in th is  group.  The  p r e sen t  r epo r t  gives in- 
fo rma t ion  abou t  t he  occurrence  of a XO-male  t y p e  of sex 
mechan i sm in one species, Allodahl ia  mac ropyga  (For- 
ficulidae). 
Materials and methods. Specimens  of Allodahl ia  macro-  
pyga  (Westwood) were col lected dur ing  the  m o n t h s  of 
M a y - A u g u s t  1973, f rom Simla Hills, where  t he  animals  
were feeding on the  leaves and  flowers of Cannabis  indica 
and  Ur t i ca  sp. The  gonads  of the  adul t s  were r emoved  in 
a 0.9% solut ion of sod ium ci t ra te  and  fixed in acetic 
alcohol (1 : 3). The slides were p repa red  b y  the  air d ry ing  
m e t h o d  as descr ibed by  Crozier 1~. 
Results and discussion. Spermatogon ia l  (figure, a) and  
oogonial  m e t a p h a s e  p la tes  (figure, c) clearly show the  
diploid n u m b e r  of ch romosomes  to  be 15 in t he  male  and  
16 in the  female.  The ch romosomes  in the  k a r y o t y p e  
(figure, b and  d) are a r ranged  into ' large '  and ' smal l '  ca- 
tegories.  The n u m b e r  of large, 6.2 and  5.2 ~xm long chro- 
mosomes  is a lways  4 in b o t h  sexes, and  t h e y  are a lmos t  
rod-shaped ,  showing a s l ight  cu rva tu re  along the i r  length.  
Bu t  the  bends  are never  sha rp  enough  to  be t a k e n  as the  
po in t s  of localized cent romeres .  These ch romosomes  form 
2 homologous  pairs .  Of the  small  chromosomes ,  the re  are 

11 in t he  male and  12 in the  female. T h e y  are e i ther  th ick  
smal l  rods or a lmos t  spherical  in shape.  In  the  male,  10 
of t h e m  form 5 homologous  pairs,  3.6-2.6 t~m long, while 
t he  l l t h  one which  is the  largest  in th is  ca tegory  (3.8 ~m) 
remains  unpa i red  and thus  is ident i f ied  as X (figure, b). 
I n  t he  female,  t he  12 smaller  ch romosomes  form 6 homo-  
logous pairs,  t he  largest  being the  X X  (figure, d). 
Metaphase - I  p la tes  (figure, e and  f) of male meiosis in- 
va r i ab ly  reveal  7 b iva len t s  and  1 un iva len t  X-ch romo-  
some. The b iva len t s  exh ib i t  1 or 2 c h i a s m a t a  each. 2 types  
of m e t a p h a s e - I I  cells have  been  observed.  The cells wi th  
8 e lements  (figure, g) ca r ry  the X - c h r o m o s o m e  and  those  
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Mitototie and meiotic chromo- 
somes of Allodahlia maeropyga. 
Spermatogonial metaphase with 
15 chromosomes. • 1800. b Male 
karyotype 15 (14+X). c Oogonial 
metaphase with 16 chromosomes. 
• 1800. d Female karyotype 16 
(14+ XX). e and ] First metaphase 
plates each with 7 bivalents and 1 
univalent X-chromosome. • 1270. 
g Second metaphase with 8 chro- 
mosomes (7+ X). • 1270. h Second 
metaphase with 7 chromosomes. 
• 1270. 



1304 Specialia EXPERIENTIA 33/10 

w i t h  7 (figure, h) are w i t h o u t  it. Whi le  meiosis-I  is re- 
duc t iona l ,  meios is - I I  is e q u a t i o n a l  b o t h  for t he  au tosomes  
a n d  t he  sex-chromosomes .  
Al lodah l ia  m a c r o p y g a  (Westwood)  has  t he  lowest  n u m b e r  
of ch romosomes  of a n y  species  be long ing  to the  f ami ly  
Forf icu l )dae  t h a t  h a s  been  s tud ied  cyto logica l ly  so far. 
Thus ,  A. m~cropyga  differs  m a r k e d l y  not  only  f rom the  
r e s t  of t he  forf icul ids b u t  also f rom i ts  congener ic  forms in 
h a v i n g  15 (16) c h r o m o s o m e s  while  t he  o the r s  h a v e  24 2-1~ , 
excep t  F. s m y r n e n s i s  which  ha s  on ly  21 c h r o m o s o m e s  in 
t h e  male  11. This  s ign i f i can t  di f ference in the  n u m b e r  of 
c h r o m o s o m e s  f u r t h e r  f avours  t h e  exclus ion of A. macro -  
p y g a  f rom the  genus  For f i cu la  a n d  i ts  inc lus ion  in Allo- 
dah l ia ,  as has  been  done  b y  B u r r  13, K a p o o r  14 and  m a n y  
o the r s  on  t a x o n o m i c a l  g rounds .  However ,  to  e s t ab l i sh  
t he  moda l  n u m b e r  of c h r o m o s o m e s  for t he  genus  A l l o -  
dahl ia ,  more  species are r equ i red  to be worked  ou t  cy to-  
logically.  
The  u n i q u e  fea tu re  of A. m a c r o p y g a ,  is t he  possess ion of 
a n  X O  t y p e  of s e x - d e t e r m i n i n g  m e c h a n i s m ,  w h i c h  ha s  n o t  
ye t  been  r epo r t ed  in a n y  of t he  D e r m a p t e r a ,  excep t  t h a t  

W h i t e  15 m a d e  a pass ing  reference  to t h e  ex is tence  of X O -  
males  in  an  A u s t r a l i a n  species of t he  genus  L a b i d u r a  
s tud ied  b y  W e b b  ( t )npubl ished) .  B y  con t ras t ,  the  occur-  
rence  o f  X Y / X X  2-1% X X Y / X X X  5-s a n d  X Y Y  8 ha s  been  
recorded  in a n u m b e r  of species of t he  earwigs.  
H e n d e r s o n  ~ po in t ed  ou t  t h a t  s e x - d e t e r m i n a t i o n  in ear- 
wigs is n o t  of the  X : a u t o s o m a l  ba l ance  t y p e  as found  in 
Drosophi la ,  b u t  of t he  t y p e  found  in m a m m a l s  where  t he  
Y - c h r o m o s o m e  has  male  d e t e r m i n i n g  ac t iv i ty .  His  con-  
c lus ion was based  on  t he  m a i n t e n a n c e  of t he  ma le  p h e n o -  
t y p e  in t h e  ind iv idua l s  of F. aur icu lar ia ,  wh ich  possess X Y ,  
X 1, X 2, Y or X Y Y  sex-chromosomes .  Since a n  X O - m a l e  
m e c h a n i s m  exis ts  in  A. mac ropyga ,  i t  seems to  be  more  
a d e q u a t e  to  suspec t  d e t e r m i n a t i o n  of t he  X : a u t o s o m a l  
ba l ance  t y p e  as in  Drosophi la .  
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Summary. Screening  for p r o t e i n  c o n t e n t  in  some wild species of M a n i h o t  showed  2 of t h e m  to  h a v e  a n o t a b l y  h i g h  
p e r c e n t a g e  of p ro t e i n  on  d r y  m a t t e r  basis.  Moreover ,  one of these  h i g h - p r o t e i n  wild species was found  to be  e x t r e m e l y  
sweet .  

Cassava,  a s t ap le  crop t h a t  t akes  the  7 th  r a n k  all  over  t he  
world,  r ep resen t s  a n  i n a d e q u a t e l y  exp lored  source for 
n u t r i t i o n .  I t s  ab i l i ty  to  grow in s u b - o p t i m a l  cond i t ions  
offers i t  a c o m p e t i t i v e  s upe r i o r i t y  ove r  all  o the r  s t ap le  
food crops  in u n d e r d e v e l o p e d  na t ions .  Cassava  ha s  va r ious  
food forms which  are well  e s t ab l i shed  in t he  c o n s u m p t i o n  
h a b i t s  of t he  people  b u t  which  are  u n f o r t u n a t e l y  cha rac -  
t e r i zed  b y  the i r  low p r o t e i n  c o n t e n t .  I f  var ie t ies  w i t h  
h ighe r  p ro t e in  c o n t e n t  could be  developed,  t h i s  would en- 
h a n c e  t he  va lue  of c a s s ava  as a food o r / a n d  a n i m a l  feed. 
E f fo r t s  h a v e  been  m a d e  in t he  p a s t  to  increase  t he  p ro t e in  
c o n t e n t  of ca s sava  roo ts  b y  in terspeci f ic  h y b r i d i z a t i o n  
w i t h  a wild  species k n o w n  for i t s  h igher  p r o t e i n  c o n t e n t  2. 

�9 Th i s  ra ised  an  inc reas ing  i n t e r e s t  in  looking for wild  
species, col lec t ing t h e m  a n d  screening  t h e m  for p ro t e in  
con t en t .  
A m o n g  some wild species c o l l e c t e d  f rom Goias s ta te ,  
Brazi l ,  4 species were s h o w n  to  fo rm tubers .  These  species 
were screened for t u b e r  fo rma t ion ,  f ibre  and  p r o t e i n  con-  
t e n t .  T h e y  are :  M. o l i g a n t h a  p a x  emend .  Nassa r  subsp.  
nestel i ,  col lected f rom Cr i s ta l ina  (figure 1); M. t r i p a r t i t a  
Muell.,  col lected f rom Serra  Dourada ,  mun ic ipa l  Goian ia  
(figure 2); M. z e h n t n e r i  Ule, col lected f rom Goianes ia  
(figure 3), a n d  M. a n o m a l a  Pohl ,  col lected f rom road  
G o i a n i a - I n h u m a s  (figure 4). These  species differed largely  
in  t u b e r  f o r m a t i o n  p a t t e r n  a n d  t u b e r  con ten t .  M. oli- 
g a n t h a  subsp,  nes te l i  fo rms  a b u n d a n t  cy l indr ica l  tube r s ,  
superf icial ,  a b o u t  10.0 to  30.0 cm d i s t a n t  f rom g r o u n d  
surface,  e x t e r n a l  color of t u b e r s  is d a r k  b rown,  surface  is 
rough,  co r t ex  is whi te .  M. t r i p a r t i t a  fo rms  e x t r e m e l y  
g lobosus - shaped  tube r s ,  deep  in t he  g r o u n d  a t  a d i s t ance  
of more  t h a n  50.0 cm f rom g r o u n d  surface,  e x t e r n a l  color 

is l i gh t  b rown,  surface  is smooth ,  cor tex  c reamy.  M. 
a n o m a l a  f o r m s  superf ic ia l  t u b e r s  d i s t a n t  a b o u t  20 .0-  
30.0 c m  f rom g r o u n d  surface,  ova l - shaped ,  w i t h  r o u g h  
surface  a n d  l igh t  b rown  yel low color, cor tex  is c reamy.  
M. z e h n t n e r i  fo rms  cy l indr ica l  to  oval  tubers ,  v e r y  deep  
in t he  g round ,  a t  a d i s t ance  of a b o u t  50.0-70.0 cm f rom 
g r o u n d  surface,  e x t e r n a l  color is d a r k  b rown,  has  wh i t e  
co r t ex  a n d  rough  surface.  
P r o t e i n  a n d  f ibre were e s t i m a t e d  in t u b e r s  accord ing  to 
AOAC 3 procedure .  C o n t e n t s  were shown  as follows. 

Average protein and fibre content of wild cassava species on a per- 
cent dry matter basis 

Species* Crude protein Crude fibre 

M. oligantha subsp, nesteli 7.10 zk 0.58 26.67 i 4.86 
M. tripartita 6.88 4- 1.48 33.48 4- 6.36 
M. anomala 3.74 4- 0.63 23.44 4- 4.82 
M. zehntneri 3.06 4- 0.82 21.52 q- 4.84 

* 20 tubers of each species were analyzed and replicated 4 times. 

The  compos i t i on  of ca s sava  as r epo r t ed  in t he  l i t e r a t u r e  is 
s o m e w h a t  va r iab le .  Th i s  v a r i a t i o n  comes  f rom t h e  fac t  
t h a t  b i t t e r  cu l t i va t i ons  differ  f rom sweet  ones, n o t  on ly  
in t he  a m o u n t  of H C N  t h e y  con ta in ,  b u t  also in  t h e  pro-  
p o r t i o n  of n u t r i e n t s  (according to Bo lhu i s  4, cu l t iva r s  w i t h  
roo ts  c o n t a i n i n g  less t h a n  50 m g  of H C N  per  kg  are  con-  
s idered sweet) .  However ,  m a n y  repor t s  s t a t e  t h a t  c rude  
p ro t e in  d r y  m a t t e r  r anges  f rom 2.2 in sweet  c a s sava  to  


