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Fig. 2. Scatter plots of eye-head relationships, with eye parameters 
on the ordinate and head area (rome) on the abscissa. A) (open circles) 
Number of ommatidia vs. head area. B) (filled circles) Compound 
eye length (ram) vs. head area. And C) (open triangles) ommatidial 
lens diameter (tzm) vs. head area. 

i nc reased  a c u i t y  ( larger  n u m b e r  of  o m m a t i d i a  in  a g i v e n  
v i s u a l  angle) .  I f  t h i s  i n t e r p r e t a t i o n  is app l i cab le  to  t h e  
w o r k e r  a n t  p o p u l a t i o n  f rom a s ingle  ne s t  i t  could  be  a n  
i m p o r t a n t  f ac to r  in  t h e  p r e v i o u s l y  r e p o r t e d  co r re la t ions  
b e t w e e n  worke r  size a n d  fo rag ing  n a v i g a t i o n  eff ic iency z. 

Rdsumd. P o u r  c o m p t e r  le n o m b r e  de  f ace t t e s  de l 'ceil  
compos6  de  la  fourmi ,  u n e  nouve l l e  m 6 t h o d e  a 6t6 raise 
au  p o i n t  ell u t i l i s a n t  des  p h o t o g r a p h i e s  d ' e m p r e i n t e s  de  
col lodion.  Darts  u n e  p o p u l a t i o n  d 'ouvr i~ res  p r o v e n a n t  
d ' u n  seul  n id  de  fou rmi s  rouges  l ignicoles,  le h o m b r e  e t  
le d i a m b t r e  des f ace t t e s  a u g m e n t e n t  avec  la  grosseur  
de l 'ceil e t  de la  t~te.  P o u r  une  te l le  p o p u l a t i o n  i l y  a 
une  r e l a t i o n  e n t r e  la  grosseur  des t i s sus  n e u r a u x  e t  sen-  
soriels, l '0eil compos6  inclus ,  e t  l 'eff icaci t6  avec  l aqne l te  
u n e  f o u r m i  ouvr i~re  p a r c o u r t  le t e r r a i n  en  c h e r c h a n t  de  
la  nou r r i t u r e .  
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I n d u c e d  P r o d u c t i o n  of  C l e i s t o t h e c i a  in  Aspergil lus 

T h e  m e m b e r s  of t h e  A. nidulans group  of RAPE~ a n d  
FENNELL t, e x c e p t i n g  A. unguis, are  c h a r a c t e r i z e d  b y  t h e  
prol i f ic  p r o d u c t i o n  of  c l e i s to thec ia  in  cu l tu re .  These  
au tho r s ,  the re fore ,  c a s t  a n  a u r a  of ser ious  d o u b t  o n  t h e  
v a l i d i t y  of t h e  species  A. unguis, as insc r ibed  be low:  
' T h e  d i scove ry  of occas iona l  c l e i s to thec ia  a n d  ascospores  
in  a cu l tu re  w i t h  s t r u c t u r a l  p a t t e r n  a n d  genera l  mor -  
pho logy  of A. unguis ra ises  some  d o u b t  conce rn ing  t h e  
v a l i d i t y  of t h i s  species, p a r t i c u l a r l y  w h e n  t h e  ascospores  
e x h i b i t  t h e  gene ra l  p a t t e r n  of t hose  p r e s e n t  in  A spergillus 
nidulans. W e  bel ieve ,  howeve r ,  t h a t  t h e  species  A. unguis 
shou ld  b e  r e t a ined ,  a t  l eas t  for  t h e  p re sen t ,  t o  i nc lude  
t h e  n u m e r o u s  s t r a i n s  b e l o n g i n g  to  t h e  A. nidulans group,  
w h i c h  grow r e s t r i c t ed ly  on  m a n y  s u b s t r a t a ,  p r o d u c e  long  
s ter i le  sp icu la r  h y p h a e ,  a n d  are  c o m m o n l y  i so la ted  f rom 
soil a n d  f r o m  s i t u a t i o n s  i n d i c a t i n g  a t  l eas t  s e c o n d a r y  
p a t h o g e n i c i t y . '  

I n  t h i s  paper ,  t h e  a u t h o r s  r e p o r t  t h e  c o m p o s i t i o n  of a 
modi f i ed  ve r s ion  of t h e  n o r m a l  Czapek ' s  m e d i u m  (Tab le  I) ,  
w h i c h  successful ly  p e r m i t s  t h e  i n d u c t i o n  of  e l e i s to thec ia  
in  t h e  n o r m a l l y  a sexua l l y  r e p r o d u c i n g  cu l tu re s  of A.  
unguis, w i t h  t h e  r e su l t  t h a t  t h e  r e t e n t i o n  of t h e  species 
A. unguis in  t h e  n i d u l a n s  g roup  becom es  e n t i r e l y  re- 
d u n d a n t .  

Materials and methods. T h e  cu l tu re  of A. unguis 
f igur ing  in  t h i s  e x p e r i m e n t  was  f r o m  KAKKAR'S p e r s o n a l  
col lec t ion  (No. R B K / 3 0 1 ) ,  a n d  was  o r ig ina l ly  i so la t ed  
f r o m  h e a v i l y  m a n u r e d  soil, b u t  i t  is of  i n t e r e s t  to  r ecord  
t h a t ,  d u r i n g  i t s  en t i r e  pe r iod  of r e t e n t i o n  u n d e r  c u l t u r a l  
condi t ions ,  i t  fai led to  p roduce  c le i s to thec ia  a n d  asco- 
spores,  in  c o n t r a s t  to  S t r a i n  W B  2393 of RAPER a n d  
FENNELL 1 descr ibed  above .  

unguis 
Our  p r e v i o u s  i nves t i ga t i ons  h a v e  a l r e a d y  es t ab l i shed*  

t h a t  t h e  2 g e n o t y p e s  in  A spergillus species  c an  b e  con-  
v e n i e n t l y  g rouped  w i t h  r ega rd  t o  caf fe ine  sens i t i v i ty ,  
u n d e r  2 d i s t i n c t  heads ,  viz. ,  1. t h e  ca f f e ine - r e s i s t an t  (CR) 
a n d  2. t h e  ca f fe ine - sens i t ive  (CS). B o t h  A. nidulans a n d  
A. unguis display ,  u n d e r  con t ro l l ed  c u l t u r a l  cond i t ions ,  
a s low b u t  de f in i t e  g r o w t h  p a t t e r n  on  caffe ine  re in forced  
m e d i u m ,  t h u s  showing,  t h a t  t h e y  are  de f in i t e ly  CR. Th i s  
response  was o b t a i n e d  even  a t  t h e  a b n o r m a l l y  h i g h  con-  
c e n t r a t i o n s  of caf fe ine  viz. ,  a t  6 t o  10 g/1 d u r i n g  t h e  
i n c u b a t i o n  pe r iod  of 45 days .  

T h e  m e d i u m  was  acco rd ing ly  modif ied ,  a n d  t h e  modi -  
f ied Czapek ' s  m e d i u m  c o n t a i n i n g  sucrose,  10 g; KH,PO4 ,  
1 g;  NaNOs,  3 g; KC1, 0.5 g; MgSO, ,  7H20,  0.5 g; F e S O  4, 
0.01 g a n d  caffe ine  6 g/l, w i t h  py rex- th r i ce -d i s t i l l ed  w a t e r  

Table I. Constitution of modified Czapek's medium reinforced with 
caffeine 

Medium (g) 
Sucrose (10) FeSO 4 (0.01) 
KH~PO 4 (1) Caffeine (6-10) 
NaNO s (3) 
KC1 (0.5) Pyrex thrice distilled water 
MgSO4, 7H~O (0.5) up to 1 1 

pH of the medium, 6.5. 

t K. B. RAPER and D. I. FENNELL, The Genus Aspergillus (The 
Williams and Wilkins Co. Baltimore, USA 1965), p. 526-527. 

2 R. K. KAKKAR and B. R. MEHROTRA, unpublished data (1970). 
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Table II. Comparative details of cteistotheeia, asci and ascospores of Aspergillus nidulans and A. unguis produced in modified Czapek's 
medium reinforced with caffeine in the concentration of 6 g/1 

Name of the organism Cleistothecia Asci Ascospores 

A. nidulans Abundant; Mature Cleistothecia Asci reddish brown; globose; 
globose, ranging from 150-230 { z m ,  containing 8 ascospores; bursts 
surrounded by cinnamon colored readily setting free the ascospores; 
layer of hyphae bearing hiille asei 7-10 ptm in diameter 
cells 
Abundant; Mature cleistothecia Asci subglobose to globose; 
globose; brown; ranging from each ascus containing 8 
180-250 ~m, surrounded by thin ascospores; bursts readily; 
envelope of globose hiille cells asci 9.9-11 ~tm in diameter 

A. unguis 

Purple red; lenticular; smooth 
walled; with 2 equatorial 
crests; spore bodies 3.8 to 
4.6 ~m in length by 3.3 to 
4.1 ~tm in breadth 
Lenticular; purplish-red 
smooth walled; with 2 
equatorial crests; spore bodies 
4.4-5.5 lzm in length by 2.75 
to 3.3 Vtm in breadth 

Fig. 1. The bursting cleistothecium of A. unguis with 'hiille' cells. 
x 480. 

Fig. 2. Ascus of A. unguis with 8 ascospores (enclosed) and scattered 
lenticular ascospores with 2 equatorial crests. × 800. 

u p  to  1 1, was  a p p o r t i o n e d  in  p y r e x  (whi te  label)  150 cm a 
E r l e n m e y e r  f lasks,  each  f lask  c o n t a i n i n g  25 c m  s of t h e  
cu l tu re  m e d i u m .  T h e  f lasks  c o n t a i n i n g  t h e  cu l t u r e  solu- 
t i o n  were  sub j ec t ed  to  f r ac t iona l  s t e r i l i za t ion  in A r n o l d ' s  
s t eamer ,  b y  s t e a m i n g  t h e m  for  30 m i n  e a c h  d a y  for  3 
consecu t ive  days .  T h e  p H  of t h e  cu l t u r e  f lu id  was  6.5 
as  d e n o t e d  b y  B e c k m a n ' s  p H  mete r .  

T h e  i n o c u l u m  was  p r e p a r e d  f rom con id i a  of t h e  
r e spec t ive  cu l tu re s  viz. ,  d .  unguis a n d  d .  nidulans, w h i c h  
were  w a s h e d  t h r i c e  w i t h  cen t r i fuga t ion ,  a n d  s u b s e q u e n t l y  
s u s p e n d e d  in  doub le  d is t i l led  wate r .  Seed ing  was  per -  
f o r m e d  b y  p i p e t t i n g  0.25 cm 3 of t h e  s t a n d a r d i z e d  spore  
suspens ion  ( a p p r o x i m a t e l y  25,000 spores) i n t o  t h e  f lasks  
c o n t a i n i n g  t h e  cu l t u r e  m e d i u m .  Af te r  i nocu l a t i on  t h e  
cu l tu re  f lasks  were  i n c u b a t e d  a t  a f ixed t e m p e r a t u r e  of 
25 ~ 1 °C for  45 days .  

Results and discussion. T h e  resu l t s  of a t y p i c a l  exper i -  
m e n t  are  d e l i n e a t e d  in  T a b l e  I I ,  showing  t h e  de ta i l s  of 
va r i ous  m e a s u r e m e n t s  r e g a r d i n g  c le is to thec ia ,  asci  a n d  
ascospores  of A. unguis a n d  A. nidulans. 

A fea tu re  of g r ea t  in te res t ,  in  t h i s  i nves t i ga t i on ,  was  
t h e  exc lus ive  a p p e a r a n c e  of c l e i s to thec ia  in  cu l t u r e s  of 
A. unguis, w i t h  t h e  s i m u l t a n e o u s  supp re s s ion  of  t h e  
con id ia l  p roduc t ion .  Our  r e p e a t e d  e n d e a v o u r s  h a v e  con-  
c lus ive ly  p r o v e d  t h i s  fact ,  w h i c h  was  o n l y  a casua l  
o b s e r v a t i o n  in  t h e  beg inn ing ,  t h a t ,  u n d e r  t h e  a d a p t a -  
t i o n a l  s t ress  of caffeine,  t h e  a s exua l  exp re s s ion  in  A.  
unguis is  c o m p l e t e l y  m a s k e d  a n d  t h e  s exua l  express ion  
is a w a k e n e d .  

T h e  a u t h o r s  are,  the re fore ,  t e m p t e d  to  h a z a r d  t h e  
e x p l a n a t i o n  t h a t  t h e  c u r r e n t  concep t s  r e g a r d i n g  t h e  
m a s k i n g  a n d  u n m a s k i n g  of gene s t r i ngs  b y  t h e  h i s t o n e  
enve lope  3 m a y  be  of va lue ,  a t  t h i s  j u n c t u r e ,  to  exp la in  

t h e  d i v u r g e n t  responses  of t h i s  i so la te  (viz. a s ex u a l  a n d  
sexua l  express ions)  in  t h e  u n s u p p l e m e n t e d  m e d i u m ,  a n d  
t h e  m e d i u m  re in forced  w i t h  caffeine.  However ,  a t  t h i s  
s tage,  i t  is r a t h e r  too  p r e m a t u r e  for us  to  sugges t  t h e  
precise  s i t e  of a c t i o n  (operon?) ,  w h i c h  t r iggers  t h i s  
a l t e r a t i o n  of express ion ,  a n d  t i l t s  t h e  b a l a n c e  f rom t h e  
con id ia l  to  t h e  c le i s to thec ia l  p roduc t ion .  

I n  v i ew  of t h e  e x p e r i m e n t a l  f ind ings  de l i nea t ed  above ,  
we seem to  h a v e  s t r u c k  a s t age  where  t h e  f u r t h e r  r e t en -  
t i o n  of A. unguis as v a l i d  ' species '  of t h e  genus  Asper- 
gillus a p p e a r s  to  b e  who l ly  u n w a r r a n t e d .  We, there fore ,  
resolve  to  r educe  t h e  h i t h e r t o  acknowledged  level  of 
'species" of A. unguis t o  t h e  level  of s y n o n y m y  a n d  p u t  
i t  as  a va l i d  s y n o n y m  of A. nidulans as i n sc r ibed :  Asper- 
gillus nidulans (E idam)  W i n t .  S y n o n y m :  Aspergillus 
unguis E m i l e - W e f t  a n d  Guadin* .  

Rdsumd. S y n o n y m i c  Aspergillus unguis et  A. nidulans 
bas6e  sur  l ' o b t e n t i o n  de  pCrithCces chez  A.  unguis. 
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