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lymphocytes at 7 h p.r. These results taken together with 
the readings at times 6, 8 and 9 gives OER = 12.2 =k 0.8. 
The corresponding O E R  for the whole population which 
represents principally the cortisone sensitive fraction, is 
O E R  = 3.8 • 0.8 
These results taken together with Trowells experiments 4 
give some evidence for the existence of characteristic 
lympnocyte subpopulations having an abnormally high 
OER. Since there are similarities between small lympho- 
cytes of lymph-nodes and the cortisone-resistant fraction 
of thymocytes in some membrane structural and func- 

tional parameters, the high OER common for both may 
be related to membrane properties according to partici- 
pation of membrane structures in radiobiological oxygen 
effect as proposed by A1perL Besides the theoretical 
consequences, this s tatement may have clinical implica- 
tions for the radiation therapy approach with modified 
oxygenation. 

7 T. Alper, 2nd. Syrup. Microdosimetry Stresa Euratom EUR 4452 
d-e-f, p. 5 (1970). 

Brain weight in homing and 'non=homing' pigeons 
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Summary. Homing pigeons show a 5 % higher brain weight than fantails and strassers. This difference is statistically 
significant and independent of body size. There are no allometric differences in the eye weights. 

Homing ability varies among the several hundred breeds 
of domestic pigeons, and comparing homing pigeons with 
breeds tha t  lack the homing ability should show up 
morphological and physiological differences which may 
be related to homing. We have compared the eye weight/ 
'body size' 1 and the brain weight/ 'body size' relation in 2 
groups of domestic pigeons using the logarithmic form 
of the equation of simple allometry to adjust the samples 
to the same body size: 

I o g y = a i o g x ' + l o g b  

where y is organ weight, x is 'body size' ~ and a and b are 
calculable constants =, K The first group, 'non-homing 
pigeons' (n = 33), consists of 2 breeds which almost lack 
the homing ability: fantails (n = 12) and strassers (n = 
21). The second gronp contains only homing pigeons 
(n = 28) which had proved their homing ability by 
returning to their loft on several occasions after being 
released up to at least 300 miles away. 
Eye weight is correlated with 'body size' in the 'non- 
homing' (r = 0.94) and homing (r = 0.37) pigeons 
(figure 1).  The slope a, for the 'non-homing' breeds is 
0.517 and for the homing breed 0.811. Based on a,m the 
slope 'within' the 2 groups a, log b is -1.269 for the 'non- 
homing' breeds and -1.265 for the homing breed. There 
is no significant difference between these vaiues=, a This 

suggests that  a lack of homing abil i ty in fantails and 
strassers is not associated with poorer vision in these 
breeds and supports the observation that accurate vision 
is not necessary for h o m i n g t  
Brain weight and 'body size' are highly correlated in both 
the 'non-homing' (r = 0.92) and homing (r = 0.54) 
pigeons. There is no statistical difference between the 
slopes of the 'non-homing' (a = 0.412) and homing 
(a = 0.551) breeds and ai~ = 0.418. Based on a~, log b 
is -0.752 for the 'non-homing' pigeons and -0.730 for 
the homing breed; these values are statistically different 
(p < 0.001). Thus, there is an allometric difference 
of 5% in the brain weights between homing and 'non- 
homing'  pigeons. Homing pigeons have relatively larger 
brains. If the allometric difference is calculated using 
body weight rather than 'body size' i t  is 7.5%. This 
higher value does not reflect the true situation since the 

1 H. Hoerschelmann, Zool. Anz. 186, 163 (1971). 'body size' = 
(length of sternum + length of pelvis) • (width of sternum + 
width of pelvis) • (height of erista sterni + length of eoracoid). 
The unit is ml. 

2 U. Rempe, Zool. Anz. 169, 93 (1962). 
3 H. Murbach, Dissertation, UniversiHit Kid 1976. 
4 K. Sehmidt-Koenig, in: Migration and Homing in Animals. 

Springer, Berlirt-Heidelberg-New York 1975. 
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Fig, 1. Relationship between log eye weight and log 'body size' ill 
3 breeds of pigeons. �9 Fantails; ii, homing pigeons; O, strassers. 
The ellipse of distribution for the homing pigeons is indicated by a 
solide line. Since the slope of the major axis of each ellipse is not 
significantly different from ai,, ain has been used for the-2 axes. 
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Fig. 2. Relationship between log brain weight and log 'body size' in 
3 breeds of pigeons. Symbols as in figure 1. Again we have used a~ 
for the slope of the 2 axes. The axis for the homing pigeons indicates 
a body size independent increase in brain weight of 5 % in comparison 
with 'non-homing' pigeons. 
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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.  

5 M. R/3hrs, Z. wiss. ZooI. 102, 1 (1959); D. Kruska, Z. Anat. Entw. 
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. 

Bacterial lysis of cytoplasm of Cosmarium, a green alga 
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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. 


