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The cortical  tissues show abundan t  deve lopment  of 
pale yellowish brown, thickwalled,  subsphaerical  oospore- 
like bodies and intercellular,  coenocyt ic  hyphae  of a 
phycomyce tous  parasite.  The oogonia conta in  single eggs 
developing single oospores. Diseased tissues bear ing the  
oospores were surface-steri l ized and incubated  for 2 days 
under  mois ture  at  room tempera tu re  (26~ A bi t  of 
growth was t ransferred to pet r i  plates  conta in ing sterile 
distil led w a t e r  and boiled hemp seed wi th  ex t ruded  
mucilage.  

The  myce l ium was glassy t ranslucent ,  coenocyt ic  and 
branched;  young  branches became te rmina l ly  sporo- 
genous w i t h  no dis t inct ion f rom the  vege ta t ive  hyphae.  
Slender tubu la r  zoosporangia conta in ing single rows of 
zoospores appeared in var ious  stages of zoosporogenesis 
followed by  exi t  of zoospores and their  amassing in 
quiscence above the  orifice. Secondary  zoospores were 
ova te  to reniform, la teral ly  bif lagellate showing a single 
period of mot i l i ty .  These indicate  typ ica l  characters  of 
a species of Aphanomyces de Bary  in the  Saprolegniales.  

Few species of the  genus Aphanomyces have  been 
repor ted  to be paras i t ic  on crop plants  f rom different  
world regions ~,2. Aphanomyces eutiches Drechsler  was 
found paras i t ic  in the  roots of several  o ther  hos t  p lants  3. 
Damping-of f  and t ip  rot  of sugar beets  and other  crop 
hosts  are inci ted by  A. cochlioides Drechsler4, 5. KmN- 
DRICK 6 repor ted  another  species, Aphanomyces raphani 
Kendr ick  inci t ing black root  of radish in Ind iana  (USA). 

The pathogenic  species under  s tudy  is t en t a t i ve ly  iden- 
t i f ied as A. raphani. Dist r ibut ion  of this parasi te  appears  
l imi ted and this repor t  is perhaps  the  only one besides 
the  type  locality.  The  root  rot  disease and the  pa thogen  
h i ther to  unrepor ted  f rom India,  and p e r h a p s  f rom any  
Asiat ic  country,  m a y  be a serious menace  to cauliflower 
cu l t iva t ion  in v iew of its gradual  spread.: 

Zusammenfassung. Eine  Pi lz infekt ion der Blumenkohl-  
wurzeln  (Brassica oleracea var.  botrytis) wird beschrieben.  
Als Urheber  der I i r ankhe i t  wird  der pa thogene  Pilz 
Aphanomyces raphani Kendr ick  ve rmute t .  Das Auf t re ten  
der Krankhe i t  und ihres Erregers  stell t  fiir Ind ien  und 
e v e n t u e l l  auch ffir andere  asiatische L~inder eine Neu- 
en tdeckung dar. 
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The Relationship Between the Orientation of the Early Chick Embryo and the Shape of the Egg Shell 

The a l ignment  of an av ian  embryo  in the  early stage 
of deve lopment  can to a cer ta in  ex ten t  be predic ted  on 
the  basis of YON BA~R'S rule 1. According to th is  rule 
when the  egg is p laced wi th  the  b lun t  end to the  left, 
the  cephalo-caudal  axis is perpendicular  to the  long axis 
of the  shell and the  head of the  embryo  is directed for- 
wards. Al though  in all the  species examined  this  t ype  
of or ienta t ion  predominates ,  a considerable intraspecific 
as well as interspecific var ia t ion  is observed.  

CLAVERT 2-4, CLAVERT and VINTEMBERGElZ 5-8 demon-  
s t ra ted  exper imenta l ly  t h a t  the  factor  de te rmin ing  the  
bi la tera l  s y m m e t r y  of the  b las toderm and the  a l ignment  
of the  embryo  is the  posi t ion of the  egg in the  uterus  
dur ing ro ta t ions  to which the  egg is submi t t ed  under  the  
influence of the  uter ine muscles. If  the  long axis of the  
shell is paral le l  to t i le axis of the  uterus  and the  egg 
faces cloaca wi th  its sharp end, t he  di rect ion of the  
embryonic  axis will be concordant  wi th  y o n  BAXR'S rule. 
The  period when the  posi t ion of the  embryo  is being 
de termined  is called 'a  cri t ical  phase '  and corresponds in 
t ime  to the  format ion  of area pellucida.  I n  species more 
closely obeying YON BAER'S rule (hen, pigeon, quail) the  
egg remains  re la t ive ly  stable dur ing this period ; i t  ro ta tes  
abou t  its long axis, bu t  rare ly  ro ta tes  abou t  t he  short  
axis. The  behav iour  of the  duck egg in the  u terus  is 
qui te  different ;  X- ray  photographs  of CL~VERT 3 de- 
mons t ra te  clearly tha t  the  egg alters its posi t ion several  
t imes. The  consequence of this  ' ins tab i l i ty '  is a more 
even d is t r ibut ion  of a l ignments  of embryos  and the  
re la t ive ly  small  percentage  of embryos  s t r ic t ly  obeying 
v o ~  BAE}~'s rule. I t  mus t  also be added t h a t  in t he  non- 
incuba ted  duck b las toderm tile embryonic  axis is no t  
ye t  i r revers ibly  determined,  and its course can be experi-  
men ta l ly  a l tered by  a mechanica l  factor,  .such as t ran-  
sec t ion  of the  b las toderm (ROGULSKAg). 

In  the  l ight  of observat ions  of CLAVERT and VINTXM- 
BERGER, i t  occurred to  us t h a t  one of the  factors defining 
the  behav ionr  of t he  egg in t he  uterus,  and in conse -  
quence the  or ienta t ion  of the  embryo,  m a y  be the  shape 
of the  shell. According to this assumption,  the  degree 
of s tabi l i ty  of the  egg would  increase wi th  the  e longat ion 
of the  shell, which in tu rn  would increase the  number  of 
embryos  directed towards  '12'  of a hypo the t i ca l  clock 
face. Conversely,  more rounded eggs would have  a greater  
t endency  to var ious  rota t ions ,  thus  leading to a greater  
var iabi l i ty  in the  or ien ta t ion  of embryos.  I n  order to 
check the  correctness of this  hypothesis ,  observat ions  
were made  on the  or ienta t ion  of chick embryos  in rela- 
t ion to the  shape of the  shell. 

The  mater ia l  consisted of 389 eggs of the  Rhode  Is land 
strain. I n  view of the  re la t ive ly  rare occurrence of par-  
t icu lar ly  e longated or  rounded  eggs pa r t  of the  mater ia l  
was specially selected for these characterist ics.  The  long 
and short  axes of the  shel l  were measured wi th  accuracy  
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Fig. 1. Aligmnent of embryos along 12 axes of hypothetical clock face 
in various categories of the egg shape index (i). Numbers above co- 
lumns denote number of embryos. (a) i = 61-69 (54 eggs) ; (b) i = 70-72 
(65 eggs) ; (c) i = 73-75 (140 eggs) ; (d) i = 76278 (93 eggs) ; (e) i = 79-84 
(37 eggs). 
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Fig. 2. Empirical line of regression of the egg shape ndex on the 
direction of the embryonic axis. 

Variability of the orientation of the embryonic axis as expressed 
by the deviation (~) of the axis from 'direction 12' as depending 
on the egg shape index 

Egg shape index Variance of ~ No. of eggs 

~ 6 9  2 2 ~  , 51 
7 0 - 7 2  46038  , 63  

7 3 - 7 5  4 8 ~  , 122  

7 6 - 7 8  7 2 ~  ' 83  

~ 7 9  82019  ' 29  

Total 348 

to 0.5 m m  and  t he  shape  i ndex  ca l cu la t ed  = b r e a d t h /  
I e n g t h x  100. The  eggs were i n c u b a t e d  for 44-50 h a t  
37.8 ~ a n d  t h e  axis  of t he  e m b r y o s  def ined  in t e r m s  of 
a h y p o t h e t i c a l  clock face. 

The  d i s t r i b u t i o n  of t h e  d i rec t ions  of t he  e m b r y o n i c  
axes, p l o t t e d  aga ins t  t he  i ndex  value,  is shown  i n  t h e  
F igure  1, a-e .  As can  be  seen f rom these  figures,  t he  
f r equency  of e m b r y o s  obey ing  y o n  BAx~'s  rule  (i.e. 
d i rec ted  t o w a r d s  " 1 2 ' ) i s  g r ea t e s t  a m o n g  t h e  m o s t  elon- 
ga t ed  shells:  w i t h  a n  i ndex  va lue  of =< 69, 58% of e m b r y o s  
are d i rec ted  t owards  '12 '  a n d  83% fall  w i t h i n  t he  sec tor  
' 11 -1 '  (Figure la) .  Cor respond ing  f igures for r o u n d e d  
eggs ( index v a l u e  > 7 9 )  are  r e spec t ive ly  24% and  43% 
(Figure le).  I t  is n o t e w o r t h y  t h a t  t he  v a r i a b i l i t y  of 
t he  d i rec t ion  of t he  e m b r y o n i c  axes, as m e a s u r e d  b y  
t he  va r i ance  of th i s  cha rac te r ,  increases  s ign i f i can t ly  as 
t he  shells b e c o m e  more  spher ica l  in  shape.  Th i s  is s h o w n  
b y  t h e  d a t a  g iven  in t h e  Table ,  showing  v a r i a t i o n  of 
a l i g n m e n t s  in  r e l a t i on  to  '12' .  A s imi la r  t e n d e n c y  is 
obse rved  a r o u n d  '6' ,  b u t  i t  c a n n o t  be  e x a m i n e d  s ta t i s t i -  
cal ly on  a c c o u n t  of t he  smal l  n u m b e r  of obse rva t ions .  

T h e  s t r e n g t h  of t he  r e l a t i onsh ip  b e t w e e n  t h e  d i rec t ion  
of t he  e m b r y o n i c  axis  a n d  t h e  va lue  of t h e  egg shape  
i ndex  was e x a m i n e d  b y  m e a n s  of t he  co r re l a t ion  me thod .  
The  above  re l a t ion  is cu rv i l i nea r  in  c h a r a c t e r  (Figure  2), 
and  the re fo re  t he  co r re l a t ion  ra t io  (~) r a t h e r  t h a n  t h e  
usua l  co r re l a t ion  coefficient ,  was  ca lcula ted .  I t s  va lue  

= 0.813, w i t h  a s t a n d a r d  er ror  &~ = 0.016,proves t h a t  
t he  r e l a t i onsh ip  e x a m i n e d  is s t a t i s t i ca l ly  s igni f icant .  

The  d a t a  d e m o n s t r a t e d  a b o v e  c lear ly  i nd i ca t e  t h a t  t he  
o r i e n t a t i o n  of t he  e m b r y o  is d e p e n d a n t ,  to  a cons iderab le  
ex ten t ,  upon  t h e  shape  of t he  shell, a n d  t h a t  t h e  fre- 
q u e n c y  of a l i g n m e n t s  t owards  '12 '  d i s t i n c t l y  increases  
w i t h  t h e  increas ing  e longa t ion  of t he  shell. The  on ly  
e x p l a n a t i o n  of th i s  p h e n o m e n o n  is t he  h y p o t h e s i s  p u t  
fo rward  previous ly ,  t h a t  eggs w i t h  d i f fe ren t ly  shaped  
shells b e h a v e  d i f f e ren t ly  in  t he  u t e rus :  t he  r o u n d e r  t h e  
egg, t he  less ' s t ab l e '  i t  is a n d  t he  more  o f t en  t he  e m b r y o  
fails to  con fo rm to YON BAER'S rule.  I t  r e m a i n s  a n  open  
ques t ion  w h e t h e r  t he  in te rspec i f ic  d i f ferences  in  t he  
a l i g n m e n t s  of embryos ,  such  as those  b e t w e e n  t he  h e n  
and  t he  duck,  can  be  a t t r i b u t e d  to t h e  specific d i f ferences  
in  t h e  shape  of t he  shell. I t  may ,  however ,  be  sugges ted  
t h a t  t he  differences  in  t h e  o r i e n t a t i o n  of e m b r y o s  o f -  
d i f fe ren t  females  of t he  s ame  species (FARGEIX 1~ m a y  
be  due to  differences in  t h e  shape  of t he  shells. 

The  above  obse rva t ions  m a y  be useful  in  those  experi-  
m e n t s  in  w h i c h  knowledge  of t h e  o r i e n t a t i o n  of t h e  non -  
i n c u b a t e d  b l a s t o d e r m  is required .  B y  chos ing  e longa ted  
eggs (with i ndex  va lues  < 69) t he  d i rec t ion  of t h e  em- 
b ryon i c  axis  c an  be  p red ic t ed  w i t h  a h i g h  degree of 
p r o b a b i l i t y  11. 

Rdsumd. L a  forme de la coquil le  de l'oeuf, chez la 
poule,  a une  inf luence  r6elle sur  l ' o r i e n t a t i o n  de l ' em-  
b ryon .  Si la coquil le  es t  t r6s allong6e, le p l an  de sym6t r i e  
de l ' e m b r y o n  est  pe rpend icu la i r e  & l ' axe  long de la co- 
qui l le  et  l ' o r i e n t a t i o n  de l ' e m b r y o n  conforme  k la r6gle 
de  v e x  ]3AXR 1. Au contra i re ,  si Ia coquil le  es t  a r rondie ,  
l ' o r i e n t a t i o n  de l ' e m b r y o n  es t  queIconque  et, souven t ,  
n o n  conforme 5, la  r6gle de VON BAER. 
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