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c o m p o u n d  syn thes ized  b y  a n  a l t e r n a t i v e  classical  me thod .  
The  m a t e r i a l  ob t a ined  b y  t he  Texas  workers  c a n n o t  be  
iden t ica l  w i th  n a t u r a l  r a t  s c o t o p h o b i n  because  i t  lacks 
biological  a c t i v i t y  in rats ,  whi le  n a t u r a l  r a t  s co t ophob in  
affords  such a response.  As a result ,  t h e  l a tes t  s t r u c t u r e  
a t t r i b u t e d  to s co tophob in  is in  error  4~. 

Zusammen/assung.  Eine  Syn these  yon  Sco tophob in  m i t  
k lass ischen M e t h o d e n  e rgab  ein P r o d u k t ,  das  sich v o m  
na t t i r l i chen  P e p t i d  h in s i ch t l i ch  seiner  b iologischen,  
c h r o m a t o g r a p h i s c h e n  u n d  phys io logischen  E i g e n s c h a f t e n  
un te rsch ied .  Es wird  d a r a u s  gefolgert ,  dass  die fiir das  
na t t i r l i che  P r o d u k t  vorgesch lagene  S t r u k t u r f o r m e l  n i c h t  
ko r r ek t  ist. 
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R e v e r s a l  of D o m i n a n c e  in the  C o m p e t i t i o n  B e t w e e n  

In terspec i f ic  c o m p e t i t i o n  s tud ies  invo lv ing  chromoso-  
ma l ly  po lymorph i c  and  m o n o m o r p h i c  popu l a t i ons  of 
Drosophila nasuta and  Drosophila neonasuta h a v e  revea led  
t h a t  i r respec t ive  of t he  s t r a ins  in  compe t i t ion ,  D. nasuta 
s u p p l a n t s  D. neonasula. Here  in all i n s t ances  t he  in i t ia l  
f r equency  of the  two c o m p e t i n g  species was  1 : 1 (25 : 25) 1. 

I n  an  e x t e n t i o n  of these  t es t s  in terspecif ic  c o m p e t i t i o n  
s tudies  were m a d e  w i t h  the  in i t ia l  f r equency  as 1 D. 
nasuta : 4 D. neonasuta (10:40).  S i m u l t aneous ly  the  
in terspeci f ic  c o m p e t i t i o n  process  w i th  1:1 ra t io  was also 
followed in these  2 species. Serial  t r ans f e r  t e c h n i q u e  of 
AVALA 2 was adop t ed  to m a i n t a i n  t he  e x p e r i m e n t a l  
popu l a t i ons ;  4 rep l ica tes  were m a d e  for each  set  of 
expe r imen t s .  The  en t i re  e x p e r i m e n t  was conduc t ed  a t  
21~ The  females  of these  2 species are  morpho log ica l ly  
ind i s t ingu ishab le .  However ,  t he  males  can  be d i f fe ren t ia t -  
ed f rom one ano the r .  Males of D. nasuta h a v e  comple te  
s i lvery  Irons while  the  males  of D. neonasuta h a v e  s i lvery  
m a r k i n g s  a r o u n d  t he  f ron ta l  o rb i t s  only. Therefore ,  a t  

Drosophila nasuta and Drosophila neonasuta 

each  census  t he  n u m b e r  of males  of each  species and  t he  
t o t a l  p o p u l a t i o n  size were recorded.  The  cu l tures  were 
m a i n t a i n e d  un t i l  t he  e l imina t ion  of a n y  one of t he  compet -  
ing species. 

F igures  1 and  2 i l lus t ra te  the  d y n a m i c s  of the  in ter -  
specific c o m p e t i t i o n  of D. nasuta and  D. neonasuta 
i n i t i a t ed  w i t h  1:1 and  1 :4  f requencies  respect ive ly .  D. 
nasuta e l imina tes  D. neonasuta w h e n  t he  in i t ia l  r a t io  was 
1:1 b u t  t h a t  i tself  faces e x t i n c t i o n  w h e n  t he  founde r  
p o p u l a t i o n  was in t he  r a t io  of 1:4.  The  species perfor-  
mances  as m e a s u r e d  b y  the i r  m e a n  n u m b e r  of males  and  
t he  ave rage  p o p u l a t i o n  size m a i n t a i n e d  d u r i n g  c o m p e t i t i o n  
are p r e sen t ed  in t he  Table.  Pe r sua l  of th i s  Tab le  ind ica tes  
t he  reversa l  of d o m i n a n c e  of t he  2 con te s t i ng  species in the  
2 sets of expe r imen t s .  

Here  t he  ou tcome  of the  c o m p e t i t i o n  is d e t e r m i n e d  b y  
the  in i t ia l  f requencies  of t he  c o m p e t i n g  species. The  in i t ia l  
a d v a n t a g e  ga ined  b y  the  h igher  f r equency  of t he  founde r  
p o p u l a t i o n  has  m a d e  D. neonasuta to  ou tv ie  D. nasula. 
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Fig. 1. Total population size and the number of males of D. nasuta 
and D. neonasuta during competition started with 1:1 frequency. 

1 H..A. RANGANATI{ and N. B. KRISHNAMURTHY, Drosoph. Inf. 
Serv. 50, 154 (1973). 
F. J. AYALA, Genetics 51, 527 (1965). 

50C 

40C 

300 

200 

100 

0 
0 

Total population size 
- -  Males of D.nasu/a 
.......... Males of D.neonasu@ 

Ji% 
V 

.,- . ,  . . . . . . . .  

lb ,; 20 2; to 3; 40 Weeks 

Fig. 2. Total population size and the number of males of D. nasula 
and D. neonasula during competition started with 1:4 frequency. 
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Mean number of flies and standard error for the total number of males of D. nasuta, D. neonasuta and the total population size including 
the males and females of the 2 competing species 

No. Frequencies of founder population Mean number of males of 
D. nasuta : D. neonasuta 

D. nasuta D. neonasuta 

Mean of the total  populat ion size including the males 
and females of D. nasuta and D. neonasuta 

Exper iment  1 

1 1:1 50,57 q- 6.93 14,09 4- 3.67 135.71 4- 18.17 
2 54.75 4- 5.68 11.20 -E 2.13 140.29 4- 14.06 
3 61.73 4- 7.18 23.57 4- 3.67 168.73 4- 22.49 
4 44.42 4- 4.95 19.00 4- 3.14 137.07 4- 18.14 
Average 52.86 16.96 145.45 

Exper iment  2 

1 t :4 22,92 4- 5.80 36,48 4- 9.60 118.62 4- 29.89 
2 17.00 4- 3.89 41.10 ~ 7.42 119.13 4- 22.38 
3 26,,13 4- 3.88 39.36 4- 7.76 140.10 4- 22.02 
4 33.29 4- 7.65 44.12 4- 9.98 152.41 4- 33.19 
Average 24.83 40.26 132.56 

I n  t he  l igh t  of this ,  t h e  un i ve r s a l i t y  of f r equency  depend-  
en t  se lect ion and  the  n a t u r a l  se lect ion f avou r ing  a sparse  
species r a m a i n s  to  be  f u r t h e r  inves t iga ted .  

The authors are deeply indebted to Dr. M. R. RAJASEKARASETTY, 
Professor and Head of the Department of Zoology, for his help and 
encouragement. This work is financially supported by Mysore 
University Research grants and C.S.I.R. New Delhi. 

Zusammen/assung. In  M i s c h p o p u l a t i o n e n  Yon Droso- 
ph i la  n a s u t a  u n d  D. n e o n a s u t a  d o m i n i e r t  die ers te  Art ,  
w e n n  das  Anfangsve rh / i l t n i s  der  A r t e n  1:1 betr / ig t .  B e i m  
Ver~ihltnis 1 :4  s t i r b t  j edoch  D. n a s u t a  aus. 

H. A. RANGANATH and  N. B. KRISHNAMURTHY a 

Department o/ Post-graduate Studies and 
Research in Zoology, Manasa Gangotri, 
Mysore 570006 (India), 7 August 1974. 

I n d u c t i o n  of A n d r o g e n e t i c  E m b r y o i d s  in the  in v i tro  Cul tured  A n t h e r s  of Severa l  Spec i e s  

The  i m p o r t a n c e  of t he  in v i t ro  cu l tu re  of a n t h e r s  in 
p l a n t  b r e e d i n g  a n d  gene t ic  research  was s t ressed b y  
severa l  a u t h o r s  ~-~. U p  to  date ,  pol len  gra ins  of a l imi t ed  
n u m b e r  of species  w h e n  cu l tu red  in v i t ro  are capab le  of 
growing  d i rec t ly  in to  e m b r y o i d s  and  e v e n t u a l l y  in to  
p lan t s ,  or of p r o d u c i n g  u n d i f f e r e n t i a t e d  cal luses wh ich  
m a y  in t u r n  give rise to  shoots  a n d  roots .  This  r e p o r t  is 
conce rned  w i t h  t he  successful  d e v e l o p m e n t  of andro -  
genet ic  e m b r y o i d s  t h r o u g h  cu l tu re  of a n t h e r s  of 7 species. 

A n t h e r s  of t he  fo l lowing species a t  t he  s tage of uni-  
nuc l ea t e  pol len  gra ins  ill t h e  g iven  n u m b e r  were inocu la t ed  
a n d  cu l tu red  ill v i t ro :  Helleborus/oetidus, 2900; Paeonia 
lutea v. superba a n d  _P. suffruticosa, 400; Prunus avium, 
360; Bromus inermis, 2200; Agropyron repens, 350; 
Festuca pratemis, 1840; Hordeum wdgare (4 va r ie t i e s :  
Alsa, Damazy, Skrzeszowicki and  Wiza), 11600. 

F lower  b u d s  of Helleborus, Paeonia a n d  Prunus were 
s ter i l ized in  70% e t h a n o l  for 30 see, a n d  la te r  w i t h  
chlor ine  w a t e r  for 6-12 mill.  F lower  spikes of species 
be long ing  to  G r a m i n e a e  were  s ter i l ized b y  chlor ine  w a t e r  
only,  for  2-5  rain.  Ma te r i a l  of all t he  species a f t e r  s ter i l iza-  
t ion  was t h o r o u g h l y  w a s h e d  w i t h  s ter i l ized water .  The  
basa l  m e d i a  of MURASHIGE a n d  St<OOG 5 and  LINSMAIER 
and  SKOOG 6 were used  w i t h  a n  increase  of sucrose 
c o n c e n t r a t i o n  up  to  12~o. G r o w t h  s u p p l e m e n t s  such  as 
IAA, 2,4-D, B A P  (benzy l aminopur ine )  and  casein 
h y d r o l y s a t e  were added  to the  m e d i a  in  va r ious  concen t ra -  
t ions  a n d  c o m b i n a t i o n s .  The  cu l tu res  were k e p t  exposed 
Co c o n s t a n t  cool -whi te  f luorescen t  i l l u m i n a t i o n  a t  
t e m p e r a t u r e  22-25~  a n d  re l a t ive  h u m i d i t y  of 70 -80%.  

Squash  p r e p a r a t i o n s  were m a d e  in order  to  d e t e r m i n e  t he  
d e v e l o p m e n t a l  s tages  of pol len  grains.  The  whole  in- 
ocu la ted  m a t e r i a l  was  cu l tu red  up  to t he  10 th  week, w i t h  
the  excep t ion  of a n t h e r s  of Hordeum, Bromus a n d  
Festuca which  are st i l l  k e p t  in  f reshly  p r e p a r e d  media .  

Af te r  a b o u t  10 days  of cu l ture ,  a n t h e r s  of Paeonia and  
Helleborus c o n t a i n e d  a b o u t  80% of 2-nuclei  pol len 

grains .  Some pol len g ra ins  were in a s tage  of nuc l ea r  
d iv i s ion  a n d  a f t e r  14-21 days  m u l t i n u c l e a r  and  mul t i -  
cel lular  pol len  gra ins  were seen (Figures 5, 9, 10, 11). I n  
Paeonia, a t t e r  6 weeks mul t i ce l lu la r  e m b r y o i d s  deve loped  
f rom 2 - 3 %  of pol len  g ra ins ;  however ,  t h e y  were st i l l  
enclosed b y  exine. Microscopical  obse rva t i ons  revea led  
t he  presence  of up  to  30 cells in  some embryo ids .  I n  
Helleborus on ly  a b o u t  1% of pol len  deve loped  in to  
embryo ids .  I t  is w o r t h  no t i c ing  t h a t ,  bes ide  the  presence  
of e m b r y o i d s  in  a n t h e r s  of Paeonia and  Helleborus, 
m a n y  pol len  gra ins  were st i l l  ful ly deve loped  possess ing 1 
or 2 nuclei  s i t u a t e d  in a dense ly  s t a ined  cy top lasm.  I n  
Prunus, a f t e r  2 weeks of cu l tu re  nea r ly  all pol len  de- 
genera ted ,  onIy  few (abou t  0 .1%) looked n o r m a l  and  
possessed 1 or 2 nuclei .  Po l len  e m b r y o i d s  c o n t a i n i n g  
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