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b o d y  we igh t  of h o m i n g  pigeons  is k e p t  d o w n  for compe t i -  
t i ve  racing.  F o r  t h e  t o t a l  s ample  ( the 3 b reeds  combined)  
t he  slope for t h e  b r a i n  w e i g h t / b o d y  we igh t  r e l a t i on  is 
0.448 wh ich  is r a t h e r  h i g h  in c o m p a r i s o n  to in t raspec i f i c  
b r a i n  w e i g h t / b o d y  w e i g h t  slopes of 0.2-0.35 in domes t i c  
m a m m a l s  5. 
The  h ighe r  b r a i n  we igh t  of t he  h o m i n g  pigeons  should  n o t  
be  i n t e r p r e t e d  as a sign of genera l ly  g rea t e r  l ea rn ing  
ab i l i ty  6. P r e l i m i n a r y  l ea rn ing  t e s t s  w i t h  d i f fe ren t  colors 
a n d  forms  sugges t  t h a t  ill o rder  of l ea rn ing  ab i l i ty  t h e  3 
b reeds  can  be  p laced  in t he  sequence  fan ta i l s  > s t rassers  
> h o m i n g  pigeonsT. The  exac t  s ignif icance of t he  larger  

b r a i n  of t h e  h o m i n g  p igeon  r ema i n s  to  be  d e t e r m i n e d .  
E v e n  if fu tu re  s tud ies  fail  to  i den t i fy  a n y  dif ferences  
b e t w e e n  t h e  sense  o rgans  in h o m i n g  an d  ' n o n - h o m i n g '  
pigeons,  i t  m a y  be  t h a t  t h e  b igger  b ra in  of t h e  h o m i n g  
pigeon enables  i t  to  m a k e  more  use of i ncoming  in fo rma-  
t ion.  
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Gesch. 737,291 (1970); H. MSller, Zool. Jb. Anat. 94, 161 (1975). 

6 B. Renseh, Am. Nat. 90, 81 (1956); D. B. Miller and R. B. Tal- 
larico, Brain Behav. Evol. 70, 265 (1974). 

7 S. Rtiger-Kagelmann, Staatsexamensarbeit, Universit~it Kie11973. 
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Summary. The  p r o t o p l a s t  of t he  green  alga C o s m a r i u m  is lysed b y  a coccoid b a c t e r i u m ,  whereas  t h e  cell wal l  r e m a i n s  
in tac t .  P y r e n o i d s  are more  r e s i s t an t  to  lyr ic  ac t ion  t h a n  t h e  res t  of t h e  ch loroplas t .  D i f fe ren t  s tages  of t h e  lysis are  
descr ibed.  

Some  species of r o d - s h a p e d  m y x o b a c t e r i a  cause  r ap id  
lysis of severa l  b lue-green  algae 2, a. The  lysis of green  a n d  
o t h e r  algae b y  b a c t e r i a  is also n o t  u n c o m m o n  4; t he  de ta i l s  
of the  m e c h a n i s m  of lysis are, however ,  n o t  ful ly  eluci- 
da ted .  The  p r e s e n t  p a p e r  descr ibes  va r ious  s tages  d u r i n g  
lysis of cell c o n t e n t s  of t he  desmid  C o s m a r i u m  b y  a coecoid 
b a c t e r i u m .  
Material and methods. C o s m a r i u m  sp. was  col lected f rom 
algal  c u l t i v a t i o n  ponds  of P u n j a b  Agr i cu l tu r a l  U n i v e r -  
sity,  L u d h i a n a  (India) .  The  algal  samples  were i n c u b a t e d  
in t he  l a b o r a t o r y  on  a m i n e r a l  m e d i u m  in t he  l ight.  Some 
lyr ic  m e c h a n i s m  was suspected ,  since t he  samples  t u r n e d  
yel low a f t e r  24 -h - incuba t ion  u n d e r  o p t i m u m  condi t ions ,  
a n d  th i s  was  conf i rmed  b y  microscopic  obse rva t ion .  F o r  

microscopy,  a loopful l  of a lgal  sample  was m o u n t e d  on  a 
glass slide in  g lycer ine  a n d  o b s e r v a t i o n s  were  m a d e  
immed ia t e ly .  
Results and discussion. Microscopic e x a m i n a t i o n  revea led  
a lyr ic  m e c h a n i s m  des t roy ing  t h e  algal  cy top lasm.  W h e r e -  
as t h e  cells in  d i f fe ren t  s tages  of lysis c o n t a i n e d  a b u n d a n t  
bac te r i a ,  t h e  h e a l t h y  cells d id  n o t  h a v e  arty. On th i s  bas is  

1 We thank the Heads of the Botany and Soils Departments for 
providing laboratory facilities. Thanks are also due to Dr V. R. P. 
Garg for help in photography. 

2 M.J .  Daft and W. D. P. Stewart, New Phytol. 70, 819 (1971). 
3 M.J .  Daft and W. D. P. Stewart, New Phytol. 72, 799 (1973). 
4 J .R.  Stewart and R. M. Brown, Arehs Microbiol. 80, 176 (1971). 

J A healthy cell of Cosmarium. 
• 1500. Py Pyrenoids. 

2 Numerous bacteria inside the 
cell. • 1000. The cytoplasm is in 
a state of disorganization. B Bac- 
teria. 

3 A magnified view of a punctured 
ceil. • 1000. Note numerous bac- 
teria attached on the wall. 

d All empty ceil with a puncture 
(P). • 1000. Note that the wall is 
intact. 
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we have  a t t r ibu ted  the  lysis as due to the  bacter ia  present  
inside the  cells. The  hea l thy  cell of this alga is a b iva lved  
s t ruc ture  wi th  the  2 halves  conta in ing  dense chloroplast .  
Nucleus and o ther  cell organelles are masked  by  the  
chloroplas t  in the  hea l thy  cell (figure, 1). Infec t ion  begins 
wi th  the  a t t a c h m e n t  of bac ter ia  on the  cell wall. General ly  
a few cocci were seen fixed on the  cell surface bu t  m a n y  
were present  inside the  cells exhib i t ing  advanced  infection. 
This  showed t h a t  the  bac ter ia  mul t ip l ied  inside the  cell 
(figure, 2). As the  n u m b e r  of cocci increased, the  algal 
cy top la sm receded f rom the  cell wall. The pyrenoids  
decreased considerably  in size in an infected cell (of np. 
1 and 2). Some of the  pyrenoids  were also de tached  f rom 
the  chloroplast  as a resul t  of bacter ia l  lysis. There  was 
l i t t le  effect  on the  s t ruc tura l  out l ine of the  cell (figure, 2). 
In  the  n e x t  s tage of lysis, the  cy top lasm was reduced to 
a small  spherical  body  occupying  less than  half  the  area 
in the  cell. A few bacter ia  were a t t ached  on the  surface of 
cy top la sm while most  of t h e m  were embedded  inside it. 
There  was l i t t le  change in cellular outline.  A t  a more 
advanced  stage, the  lysed cy top lasm was seen escaping 
th rough  a hole in one of the  half-cells. In teres t ingly ,  a t  this 
stage, the  cy toplasms of both  the  half-cells fused and ap- 
peared to f low-out  in a con t inuum th rough  the  hole. Pyre-  

noids were less in number  and lay  free in the  cell (figure, 
3). Fur ther ,  a t  this  s tage numerous  rod-shaped and coc- 
coid bac ter ia  were seen a t t ached  on the  outer  surface of 
the  wall. These bacter ia  are a t t rac ted  toward  the  wall  
p re sumab ly  by  the  cytoplasmic  lysate which has de- 
scended out  (figure, 3). 

Some cells conta in ing  the  lysed cy top lasm break  a t  the  
po in t  of junc t ion  of the  2 halves.  In  several  such cases, 
v e r y  few bacter ia  were seen at  the  poin t  of breakage.  The  
cause of breakage a t  the  junc t ion  is ambiguous,  especially 
because the  whole of the  cell wall  r emained  intact .  Several  
ceils were comple te ly  devoid  of cy top lasm and we consider 
this to be the  final s tage in the  bacter ia l  lysis of cytoplasm.  
The lysed cy top lasm and bac ter ia  have  escaped th rough  
a hole as t h a t  marked  by  arrow (figure, 4). 

I t  is ev iden t  t h a t  coccoid bacter ia  a t t ack ing  Cosmar ium 
lyse only the  cy top lasm and do no t  affect  the  wall. 
Pyrenoids  are also much  less affected, whereas  the  chlo- 
roplas t  is readi ly  lysed. The  whole process of lysis is 
comple ted  wi th in  48 h under  l abora to ry  conditions,  al- 
t hough  the  t ime  varies  wi th  a l te ra t ion  of m a n y  factors.  
Studies  are in progress to de te rmine  the  hos t  range of 
this bac te r ium including some blue-green algae. 
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Summary. Actias  selene has been reared under  different  condi t ions  of lights, photophases  and tempera tures .  The  red 
l ight  (630-670 nm) corresponding to the  m a x i m u m  of absorpt ion  of p terobi l in  and phorcabi l in  chromoprote ins  reduces 
the  average  length  of deve lopmen t  f rom 29 days to 50 days  and to ta l ly  inhibi ts  the  n y m p h a l  diapause.  The  results are 
discussed. 

E n  1971 une hypoth~se  6 a 6t6 6raise concernant  une re- 
la t ion possible entre  le d6terminisme de la diapause 
nymphale ,  I acu l ta t ive  de Pieris brassica~ et  le r61e photo-  
r6cepteur  d'ui1 p igmen t  t6 t rapyr ro l ique  bleu-ver t ,  la pt6ro- 
bil ine 7,s. Une s6rie d 'exp6riences u t i l i sant  des lumi~res 
de diff6rentes longueurs  d 'ondes  sous divers 6nergies et  
photophases  a mont r6  la vra i semblance  d 'une  telle hypo-  
th~se 9-12. Ac tue l l ement  3 p igments  t6trapyrrolic~ues bleus 
sont  connus chez les L6pidopt6res : la pt6robiline,  la phor-  
cabilille et la sarpddobil ine 18,1~. Les t ransformat ions  
pho toch imiques  de la ptdrobil ine en phorcabi l ine  et  de la 
phorcabi l ine  en sarp6dobil ine ont  6t6 6tablies in v i t ro  15 
et  les modali t6s  phys ieo-chimiques  de telles r6actions on t  
6t6 pr6cis6es1% Le passage d 'une  s t ruc ture  5  ̀ l ' au t re  se 
fair pa r  la eycl isat ion d ' u n  groupe v inyle  s u r u n  cycle 
voisin conduisant  5  ̀ des mol6cules de propri6t6s diff~- 
rentes.  Cependan t  l ' e x i s t e n c e  de tels  processus in v ivo  
n ' a  pas encore 6t6 d6montr6e.  
Avec  Pieris  brassicae on a pu 6tablir  une re la t ion ent re  
la lollgueur d 'onde  de l ' absorp t ion  de la pt6robiline,  la 
dur6e du d6ve loppement  larvai re  d 'une  par t ,  la mise en 
place de la diapause d ' au t r e  par t .  I1 nous a paru  in- 
t6ressant  de t ransposer  une telle 6rude 5, un L6pidopt6re  
a y a n t  un mode  de vie diff6rent : l 'h6t6roe~re Actias  selene 
(Attacidae).  Cet  insecte est caract6ris6 par  la pr6sence 
des 2 p igments  b leu-ver t :  la pt6robil ine e t  la phorcabi l ine  la. 

L '6vo lu t ion  de ces 2 pigments ,  t ou t  au long du cycle 
b i o l o g i q u e  de m6me que  leur biosynth~se on t  6t6 6tu- 

di6es 14. Dans  le pr6sent  t r ava i l  nous repor tons  les pre- 
miers  r6sultats  de ces exp6riences e t  mont rons  que l a  
lumi~re rouge de longueur  d 'onde  correspondant  aux 
chromoprot6ines  de la pt6robil ine et  de la phorcabi l ine  
a une act ion puissante  sur la dur6e du d6ve loppement  
larvai re  et  l ' inhibi t ion  du d6terminisme photop6r iodique  
de la diapause.  

Mdthodes. L e s  lumi~res blanches,  ver tes  et  rouges sont  
celles p r6c6demment  d6finies 9-11. La ]umi~re du maxi -  
m u m  d 'absorp t ion  de la phorcabi l ine  libre (570-610 nm) 
est celle fournie par  une lampe 5  ̀vapeur  de sodium basse 
pression O R S A M  (6mission 5  ̀ 589 nm). Les 6nergies sont  
mesur6es sous les couvercles  de boftes d'61evage, au ili- 
veau  des an imaux.  

Rdsultats. 1. Les condi t ions  de temp6ratures ,  neu t re  ou 
act ive,  sur l 'inhibitioI1 du d6terminisme photop6r iodique  
de la diapause nymphale ,  facul ta t ive ,  d 'Ac t ias  selene on t  
6t6 pr6cis6es: 20 ~ est  neu t re ;  25 ~ ne p e r m e t  que  20% 
de d6ve loppement  cont inu;  27~ am6ne 100% d '6mer-  
gence. Au dels` de 32 ~ il y a une forte morta l i t6  larvaire.  
2. Les photophases  d iapausantes  sont  celles hab i tue l l ement  
rencontr6es chez de I lombreux  insectes:  8 h ou 9 h/24 h;  
16 h/24 h est responsable du d6ve loppement  continu.  


