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servat ions  m u s t  reflect  an a l te ra t ion  in the  in tegr i ty  of 
the  p r o t e i n - r R N A  complex.  F u r t h e r  s t u d y  is required in 
order  to de te rmine  whe the r  these  changes  are the  resul t  
of a loss in the  c o m p l e m e n t a r y  f idel i ty of the  r ibosomal  
p ro te in  for the  rRNA,  or vice versa  or both,  t h rough  any  
n u m b e r  of mechan i sms  which  would al ter  the  s t r e n g t h  
of ionic bond ing  wi th in  the  complex.  However ,  an anal-  
ysis of the  80S r ibosomal  pro te ins  (56 basic and 11 acidic) 
by  2 d imensional  po lyacry lamide  electrophoresis  revealed 
no major  de tec tab le  quan t i t a t i ve  or qua l i ta t ive  differ- 
ences be tween  the  r ibosomal  prote ins  of the  4-day- and 
30-day-old flies 1~. 

W i t h  regard  to the  decreased con ten t  of r ibosomes ob- 
served in older flies, a selective loss of genes coding for 
r ibosomal  R N A  has been  repor ted  in pos tmi to t i c  t issues 
of t he  dog wi th  age ~2. This is, however ,  appa ren t l y  no t  a 
con t r ibu t ing  factor  in the  p resen t  observa t ions  as no 
s ignif icant  differences in the  sa tu ra t ion  values  of D N A /  
R N A  hybr id iza t ion  in R N A  excess wi th  r ibosomal  12sI- 
r R N A  from adul t  flies or 3H-rRNA from a Drosophila 
cell cul ture r ibosomes were de tec tab le  be tween  4 and 
30 days  of age (MORMANN, BAKER and  HENNIG, un- 
published).  Recent ly ,  there  was  observed a 29% decrease 

in the  a m o u n t  of ex t rac tab le  DNA from the  bra in  of 30- 
day-old  flies, as well as histological  evidence of cellular 
de te r iora t ion  in brain  t issue wi th  age which could, at  
least  in part ,  account  for the  loss of r ibosomal  mate r ia l  xa. 

Studies  on the  in v i t ro  t rans la t iona l  abi l i ty  of ribo- 
somes f rom Drosophila with  age have  no t  ye t  been  com- 
p le ted ;  however ,  i t  is more t h a n  likely t h a t  such pro- 
nounced  changes  in the  in tegr i ty  of the  r ibosomal  pro- 
t e i n - R N A  complex  would no t  be w i thou t  deleterious 
effect.  Thus i t  is suggested t h a t  the  q u a n t i t a t i v e  loss as 
well as the  a l tera t ions  in s t ruc tura l  s tabi l i ty  in r ibosomes 
f rom older flies m a y  be con t r ibu t ing  factors  in the  age- 
d e p e n d e n t  decreases in ne t  pro te in  synthes is  repor ted  
for D. melanogaster ~4 as well as for o ther  d ip te ran  spe- 
cies ~5, ~6. 
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Summary. Studies  wi th  l ight  of the  visible range had  shown t h a t  l ight  plays  a significant  role in the  b iosynthes is  and 
accumula t ion  of citric acid in Aspergillus niger. Accumula t ion  of '4C-Iabelled carbon a toms in ~-ketoglutaric,  isocitric, 
succinic and glycolic acids in the  cul tures grown under  i l luminat ion suggest  a probable  ' shun t -me tabo l i sm '  leading 
to t he  succ ina te -e -ke toglu ta ra te - i soc i t ra te  (SKI) cycle. This shun t  me tabo l i sm minimizes  the accumula t ion  of citric 
acid in cul tures due to deple t ion  of in termedia tes .  

Inf luence of l ight  of the  visible range on mycelial  
g rowth  (HEsI~INS and  WeSTON2; CANTINO and HOREI~- 
STEINS), spore ge rmina t ion  (HUTCHINSON and  AS~ITON4) 
and o ther  p h e n o m e n a  (NEERGAARD and  NEWnALL 5) as- 
sociated wi th  the  me tabo l i sm of fungal  organisms was 
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SKI-cycle proposed by CANTINO and HO~ENSTEIN 8. 

repor ted  earlier. The presen t  inves t iga t ion  was t aken  up, 
since li t t le had  been repor ted  as ye t  on the  effect  of l ight 
on f e rmen ta t ion  of citric acid by  Aspergillus niger. 

Materials and methods. Aspergillus niger 6N3 isolated 
f rom the  soil of Naihat i ,  Wes t  Bengal,  India,  was grown 
in 100 mI capac i ty  E r l enmeyer  flasks conta in ing  25 ml 
of SHIJ and JOHNSON'S med ium 6 at  30~ under  light, 
da rk  and a l te rna te  l ight  and dark  condit ions.  Control  
cul tures  were kep t  in an incuba tor  a t  30~ On the  7th 
day  of incubat ion  1-14C sodium ace ta te  hav ing  an ac t iv i ty  
of 20 IzCi each was added  to the  flasks and  incuba ted  for 
1 h. Organic acids accumula ted  in the  cul ture f i l t rate  
were ex t rac ted  in e ther  and separa ted  by  the  t h in  layer 
ch roma tograph ic  me thods  of ~IEYERS and KEN-YEN- 
HUANG 7. Rad ioac t ive  acidic spots  appear ing  on the  
au to rad iograms  were compared  wi th  the  known acids. 
For  quan t i t a t i ve  es t imat ion  of the  acids accumula ted ,  
cp m/ ml  of the  radioact ive  spots  were t aken  in a Beckman  
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Incorporation of 1-x4C-sodium acetate into different organic acids accumulated in the culture filtrates of A. niger 6N3 grown under light, 
dark and alternate light and dark conditions 

Acids (cpm/ml) 

Eltvironmental conditions Oxalic Oxalacetic Isocitric Citric Glycolic Malie Fumaric Succinic g-ketoglutaric 

Control 628 - 216 2400 - 
Light 2681 286 2767 500 785 2755 2297 
Dark - - - 2903 - 629 704 947 - 
Light-dark - 783 - 1281 - - 614 
Dark light 612 683 - - 1008 - 

L . S . 1 0 0  l i qu id  s c i n t i l l a t i o n  c o u n t e r  u s i n g  t o l u e n e  f l uo r  s 
as  t h e  c o u n t i n g  l iqu id .  

Results and discussion. C u l t u r e s  g r o w n  u n d e r  l i g h t  
c o n d i t i o n s  s h o w e d  t h e  p r e s e n c e  of e - k e t o g l u t a r i c ,  iso-  
c i t r ic ,  g lycol ic ,  succ in ic ,  f u m a r i c  a n d  m a l i c  ac ids .  I n -  
c o r p o r a t i o n  of r a d i o a c t i v i t y  w a s  f o u n d  to  be  m o r e  in  iso- 
c i t r ic ,  succ in i c ,  e - k e t o g l u t a r i c  a n d  g lyco l i c  ac ids .  I t  w a s  
n o t i c e d  t h a t  s u c c i n i c  ac id  a n d  c i t r i c  ac id  a c c u m u l a t e d  in  
c u l t u r e s  g r o w n  u n d e r  all  t h e  c o n d i t i o n s .  A c c u m u l a t i o n  of 
c i t r i c  a c id  w a s  less  w h e n  s u c c i n i c  ac id  a c c u m u l a t e d  in 
l a rge  q u a n t i t i e s .  C u l t u r e s  g r o w n  in t h e  d a r k  s h o w e d  a 
g r e a t e r  a c c u m u l a t i o n  of  14C-label led c a r b o n  a t o m s  in  
c i t r i c  ac id ,  wh i l e  i t  w a s  f o u n d  to  be  t h e  l o w e s t  in  c u l t u r e s  
g r o w n  in  t h e  l igh t .  W h e n  d a r k  t r e a t m e n t  w a s  f o l l o w e d  
b y  a l t e r n a t e  l i g h t  t r e a t m e n t ,  t h e  l abe l l ed  c a r b o n  a t o m s  
s h o w e d  a l e s se r  a c c u m u l a t i o n  of  c i t r i c  a c i d  c o m p a r e d  t o  
t h e  c u l t u r e s  g r o w n  in  l i g h t  f o l l owed  b y  d a r k  (Table) .  

A c c u m u l a t i o n  of  ~4C in  succ in i c ,  e - k e t o g l u t a r i c ,  iso- 
c i t r i c  a n d  g lyco l i c  a c i d s  in  l a rge  q u a n t i t i e s  c o m p a r e d  to  
o t h e r  a c i d s  a c c u m u l a t e d  in  c u l t u r e s  g r o w n  in  t h e  l i g h t  
s u g g e s t s  t h e  f u n c t i o n i n g  of  a ' s h u n t - m e t a b o l i s m ' .  F r o m  
t h e  m e t a b o l i t e s  a c c u m u l a t e d ,  t h i s  m i g h t  c o r r e s p o n d  to  a 

s h o r t  cyc l e  w i t h i n  t h e  T C A  cycle ,  viz .  t h e  S K I - c y c l e  
(F igure )  p r o p o s e d  b y  CANTIXO a n d  HORENSTEIN a as  
f u n c t i o n i n g  in  l i g h t - g r o w n  Blastocladiella emersoni. 

T h e  low r a d i o a c t i v e  c o u n t s  g i v e n  b y  f u m a r i c  a c id  a n d  
m a l i c  a c id  i n d i c a t e  t h a t  t h e  n o r m a l  c o n v e r s i o n  of  i n t e r -  
m e d i a t e s  to  t h e  n e x t  s t e p  d o e s  n o t  o c c u r  p r o p e r l y  a f t e r  
t h e  f o r m a t i o n  of s u c c i n i c  ac id ,  i n s t e a d  t h e  s u c c i n i c  a c id  
s h o w s  a t e n d e n c y  for  r e v e r s i b l e  r e a c t i o n  a n d  in  t u r n  g e t s  
c o n v e r t e d  to  a - k e t o g l u t a r i c  ac id  or  to  g l y o x a l i c  a c id  (in 
t u r n  t o  g lyco l i c  ac id)  to  e n t e r  t h e  S K I - c y c l e .  T h e  low 
a c c u m u l a t i o n  of c i t r i c  ac id  in  c u l t u r e s  g r o w n  u n d e r  l i g h t  
c o n d i t i o n  a lso  s h o w s  t h a t  d e p l e t i o n  of  i n t e r m e d i a t e s  
t a k e s  p l a c e  to  f a c i l i t a t e  t h e  f u n c t i o n i n g  of  a s h o r t  S K I -  
cyc le  w i t h i n  t h e  T C A - c y c l e .  R e s u l t s  of  t h e  e x p e r i m e n t  
c l e a r l y  s h o w  t h a t  l i g h t  of  t h e  v i s ib l e  r a n g e  to  a g r e a t  
e x t e n t  i n h i b i t s  o r  d e c r e a s e s  t h e  b i o s y n t h e s i s  a n d  ac-  
c u m u l a t i o n  of c i t r i c  ac id  in  Aspergillus niger. 

s C. H. WANn and D. L. WILLIAMS, Radiation Methodology in Bio- 
logical Sciences (Prentice-Hall, Inc., Englewood Cliffs., New 
Jersey 1965), p. 167. 
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Summary.  B y  a s s o r t a t i v e  m a t i n g  t h e  h e r i t a b i l i t y  of  t e n e r a l  a d u l t  w e i g h t  in  a l a b o r a t o r y  c o l o n y  of Glossina morsitans 
morsitans W e s t w .  w a s  e s t i m a t e d  t o  be  0.09 to  0.16. T h i s  f i n d i n g  is d i s c u s s e d  b r i e f l y  in  r e l a t i o n  to  p u b l i s h e d  r e p o r t s  on  
s e l e c t i o n  a g a i n s t  c e r t a i n  s ize  c l a s s e s  in  n a t u r a l  p o p u l a t i o n s  of t s e t s e s  a n d  on  t h e  i m p o r t a n c e  of  m a t e r n a l  n u t r i t i o n  in  
d e t e r m i n i n g  l a r v a l  a n d  p u p a l  size.  

GLASGOW2 d i s c u s s e d  t h e  v a r i a t i o n s  of t s e t s e s  in  n a t u r e  
a n d  r e v i e w e d  e v i d e n c e  t h a t  s m a l l  m a l e  Glossina morsitans 
morsitans a re  r e m o v e d  f r o m  n a t u r a l  p o p u l a t i o n s  a n d  t h a t  
t h e r e  is s e l e c t i o n  a g a i n s t  b o t h  l a rge  a n d  s m a l l  f e m a l e  
Glossina swynnertoni in n a t u r e .  M ore  r e c e n t l y ,  PHELPS 
a n d  CLARke  a h a v e  s h o w n  t h a t  t h e r e  is s e l e c t i o n  a g a i n s t  
t h e  s m a l l e s t  m a l e s  in  a n a t u r a l  p o p u l a t i o n  of  G. m. morsi- 
tans. T h i s  s e l e c t i o n  e l i m i n a t e s  u p  to  35% of  t h e  s m a l l e s t  
q u a r t i l e  d u r i n g  t h e  cool  m o n t h s  a n d  u p  to  7 5 %  in  t h e  h o t  
m o n t h s .  

I n  v i e w  of t h i s  s e l e c t i o n  a g a i n s t  c e r t a i n  s izes  of  t s e t s e s  
in  n a t u r e  a n d  b e c a u s e  of  t h e  p r e s e n t  s e a r c h  for  n e w  
m e t h o d s  of  c o n t r o l  of  t h e  t s e t s e ,  we  u n d e r t o o k  t h i s  
p r e l i m i n a r y  s t u d y  to  d e t e r m i n e  t h e  h e r i t a b i l i t y  of  a d u l t  
w e i g h t  in  o u r  c o l o n y  of  G. morsitans morsitans W e s t w .  

H e r i t a b i l i t y  (h 2) of  a t r a i t  is d e f i n e d  as  t h e  r a t i o  of  a d -  
d i t i v e  g e n e t i c  v a r i a n c e  (VA) t o  p h e n o t y p i c  v a r i a n c e  (Vp) 
(i. e. h 2 = VA/Vp).  T h e o r e t i c a l  c o n s i d e r a t i o n s  a n d  m e t h o d s  
for  e s t i m a t i n g  v a r i a n c e  a re  d i s c u s s e d  b y  FALCONER 4. 
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