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Table II. Growth behaviour of 6 fungi in staled liquid culture filtrates (dry weight of hyphal mat in mg) 

EXP~IEgTIA 32/7 

Nalile of fungi Control A. Jlavus C. lunata F. poae P. rubrum T. harzianum S. roIJsii Mean growth in all filtrates 

Aspergillus [lavus 380 195.4 145.0 96.3 162.8 91.5 231.5 153.7 
Curvularia lunala 298 62.5 173.0 109.3 71.6 52.2 102.8 95.2 
Fusarium poae 270 78.9 106.4 170.6 88.9 70.0 142.4 109.5 
Penicillium rubrum 320 139.5 141.6 143.0 200.5 89.3 213.0 154.5 
Trichoderma harzianum 360 153.5 173.2 160.0 142.6 139.5 219.3 164.7 
Sclerotiumrol[sii 287 68.4 138.9 103.3 88.5 60.6 175.6 105.9 

mean growth of all fungi 319 116.3 146.3 130.3 125.8 83.8 180.7 130.5 b 

aAverage of 3 replicates, bMean growth of all fungi in all filtrates 

h y p h a l  m a t  ha rves ted ,  lower will be the  toxic  effect  of 
f i l t rates .  Growth - suppor t ing  values  of A.  ]lavus and  
T. harzianum were much  less as compared  to C. lunata, 
F.  poae, S. rol/sii and P.  rubrum. The g rowth - suppor t ing  
values of S. rolfsii was very  h igh  in all cases showing the  
least  tox ic i ty  of i ts  cul ture  f i l t rate.  The compara t ive  
survival  of T. harzianum was higher  in all the  fungal  recta-  

boli tes  followed by  t ). rubrum, A .  /lavus, F.  poae, S. 
rol]sii and  C. lunata. DWlVEI)I and GARRETT 2 repor ted  
t h a t  the  g rowth - suppor t i ng  values of d i f ferent  f i l t ra tes  
depended  di rec t ly  on the  concen t ra t ion  of the  residual  
n u t r i e n t  unused  by  the  f i l t ra te -producing  fungus,  and 
inverse ly  on the  concen t ra t ion  of s taled mycos ta t i c  
products .  
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Summary .  The n u m b e r  of nuclei  in d o r m a n t  cysts  f rom world-wide popula t ions  of the  br ine shr imp,  Artemia salina (L.) 
was de te rmined .  These nuclear  number s  p roved  to be qui te  co n s t an t  considering the  d ivers i ty  of geographical  localities, 
ploidies, and modes  of r eproduc t ion  represen ted  by  these popula t ions .  We believe th is  cons tancy  indicates  a t i g h t  
coupling be tween  the  d e v e l o p m e n t  and d o r m a n c y  of these embryos .  Chromosome counts  on Artemia f rom J a m -  
nagar,  Ind ia  indica ted  th is  popu la t ion  to be tr iploid.  

The br ine sh r imp  Artemia salina (L.) is found in h ighly  
localized popula t ions  t h a t  are widely  d i s t r ibu ted  a round  
the  world.  Some of these  popula t ions  differ in ploidy2,3 
as well as the  a m o u n t  of D N A  per  somat ic  cell 4. As a 
normal  p a r t  of its embryon ic  d e v e l o p m e n t  th is  organism 
of ten  produces  encys ted  d o r m a n t  embryos  ha l ted  a t  t he  
late  b las tu la  or ear ly  gas t ru la  5, ~. The  encys ted  embryos ,  
of ten  called 'cys ts ' ,  have  been the  objec t  of an increasing 
n u m b e r  of s tudies  in b iochemis t ry  and deve lopmen ta l  
biology, bu t  l i t t le is k n o w n  concerning the  precise s tage 
a t  which  d o r m a n c y  occurs, and  the  var ia t ion  f rom popula-  
t ion  to  popu la t ion  in th is  regard.  Reasoning  t h a t  t he  
n u m b e r  of cells in the  encys t ed  d o r m a n t  embryo  should 
provide  in fo rmat ion  on the  foregoing cons idera t ions  we 
m a d e  nuclear  counts  on cysts ,  f rom widely  sepa ra ted  
popula t ions ,  and  repor t  the  resul ts  here. 

The cysts  were t r ea t ed  wi th  ani formin solut ion 7 to  
digest  the  outer  shell (chorion), washed  wi th  saline, s ta ined 
in acetic orcein or f ixed in e thanol -ace t ic  acid (3 : 1), run  
t h r o u g h  the  feulgen procedure ,  and  squashed  under  a 
coverslip.  The coversl ip was sealed wi th  'Lubr isea l '  and 
the  nuceli  were coun ted  a t  320 • wi th  the  help  of a lined 
grid. These nuclear  counts  p r e sumab ly  reflect  the  n u m b e r  
of ceils pe r  cyst .  A l though  some synci t ia l  areas m a y  
exis t  s we have  no t  seen t h e m  in e lectron pho tomic ro -  
g raphs  s. 

The ch romosome  n u m b e r  for the  J a m n a g a r  (India) 
popu la t ion  has  no t  been examined  previous ly  to  our  
knowledge.  We made  th is  m e a s u r e m e n t  on Feulgen  

s ta ined  squashes  of naupli i  a t  1300 •  25 cells f rom 4 
animals  were measured  and  found to have  a mean  of 57 
chromosomes .  This was compared  wi th  m e a s u r e m e n t s  on 
cysts  f rom the  Grea t  Salt  Lake where 43 cells f rom 7 
animals  revealed a mean  of 38 chromosomes .  Al though  
the  d a t a  are not  accura te  enough for precise descr ip t ion  of 
t he  J a m n a g a r  popula t ion ,  it  seems clear t h a t  t he  n u m b e r  
is t r iploid wi th  respec t  to t he  Great  Salt  Lake popula t ion .  
These f indings are cons i s ten t  w i th  those of IWASAKI 9 who 
concluded t h a t  t he  Great  Sal t  Lake  popu la t ion  is diploid 

1 We wish to thank Dr. T, IWASAKI for supplying cysts of the Aio 
Maehi population, Dr. C. t3ARIGOZZI for cysts from Sete and Comae- 
chio, and Dr. G. STEPHENS for cysts from Janmagar. This re- 
search was supported by a grant froln the U.S. National Science 
Foundation No. GB-40199. 
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Zool. jap. 35, 223 (1962). 
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Number of nuclei.per cyst in various populations of Artemis salina (L.) 
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Locality Ploidy Mode of reproduction ~ Year of collection No. of cysts Mean number Standard deviation 
of nuclei 

San Francisco (USA) 2N B 1938 10 3164 239 
1951 10 3462 182 
1961 10 3086 356 
1965 22 2959 469 
(not known) 60 4004 192 

Great Salt Lake (USA) 2N B 1951 10 3543 192 
1967 10 3900 150 

Inagua (Bahamas) 2N B 1969 3 3534 134 
Aio-maehi (Japan) ? P 1968 9 3769 171 
Jamnagar (India) 3N P 1968 5 3221 156 
Comacchio (Italy) 4N P 1960 20 3468 209 
Sete (France) 2N P 1962 15 3415 243 

B, bisexual; P, parthenogenetic. 

and  no t  t e t r ap lo id  as previous ly  r epor ted  2. The diploid 
n u m b e r  for Artemia is accep ted  as 42 3. 

The resul ts  of nuclear  counts  in var ious  cys ts  popula-  
t ions  are shown in the  Table. The da t a  on NAKANISHI et  
al.'5 have  been recalculated f rom the i r  original f indings 
and  are those  l is ted in the  last  head ing  under  'San  F ran -  
cisco'. On the  one h a n d  these d a t a  indicate  tha t ,  w i th in  a 
given popula t ion ,  d o r m a n c y  is in i t ia ted  a t  essent ial ly  the  
same deve lopmen ta l  s tage wi th  respect  to  the  n u m b e r  of 
nuclei  present .  Fu r the rmore ,  the  n u m b e r  of nuclei  per  
cys t  appears  to be qui te  s imilar  in popula t ions  separa ted  
by  m a n y  thousands  of miles, t he  impl icat ion being t h a t  
the  onse t  of d o r m a n c y  is r a the r  r igidly p r o g r a m m e d  in to  
the  d e v e l o p m e n t  of th is  organism.  Fur the rmore ,  signi- 
f icant  gene flow be tween  the  b isexual  popula t ions  seems 
unlikely wi th  t he  possible excep t ion  of the  Great  Sal t  

Lake and California popula t ions .  Of course, no genet ic  
exchange  takes  place be tween  the  pa r thenogene t i c  ones. 
Thus,  the  relat ive cons t ancy  of nuclei a t  the  t ime of em- 
bryonic  d o r m a n c y  is an even t  t h a t  appears  to  be acquired 
and ma in t a ined  in each popu la t ion  independen t ly  of geo- 
graphic  and env i ronmenta l  condit ions.  

On the  o ther  hand  the i e  are s ta t i s t ica l ly  s ignif icant  
differences be tween  some of these  popula t ions .  The appli-  
ca t ion  of S tuden t ' s  t - test  to  t he  da t a  shows t h a t  the  popu-  
la t ions  can be separa ted  at  t he  95% level of confidence 
into t he  following sequence:  SF  ~ = SL 67 > Aio-machi  
> SL 51 = Inaugua  = Comacchio = SF 51 = Sete > 
J a m n a g a r  ~ SF 38 = SF  61 --  SF 65. However ,  the  
grouping in th is  sequence shows no overal l  correlat ion 
wi th  the  geographical  origin, the  mode of reproduct ion ,  or 
the  p lo idy  of the  popula t ions .  
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Summary. I t  is possible to  show only  H-an t ibod ies  in a la tex  t es t  w i th  a purif ied f lagella suspension of Listeria mono- 
cytogenes. An ant igen  c o m m u n i t y  be tween  Staphylococcus aureus and flagella of Listeria could be excluded.  

Bakter iengeisse ln  bes tehen  aus einhei t l ichen globul~t- 
ren Unte re inhe i t en ,  die als Flagell in beze ichne t  werden  
und  in regelm~ssiger A n o r d n u n g  zum zyl indr ischen Fila- 
m e n t  aggregier t  s ind (ScH~ITT1). Diese Aggregate  k6n- 
hen  durch  verschiedene  Me thoden  (IiNo ~) aufgelCst 
werden .  Es ist  b isher  n ich t  bekann t ,  wiewei t  Geisseln 
yon  Listeria monocytogenes und  ihr Geisse lmonomer  - das 
Flagel l in - immunologisch  iden t i sch  sind. Das Flagetl in 
l~tsst sich besser  reinigen als in t ak te  Geisseln. Mit dem 
gereinigten Flagell in kCnnen - bei bes t ehender  serolo- 
gischer Aquivalenz  - hochspezif ische Geissel - (H)-Hyper-  

immunse ren  herges te l l t  werden.  Solche Seren sind zur 
K l ~ u n g  der  An t igengemeinscha f t  yon  L~steria-Geisseln 
mit  anderen  Er regern  erforderlich.  Serologische Nreuz-  
r eak t ionen  der  somat i schen  (O)-Antigene yon L. 
~nonocytoge~es mi t  S taphylokokkel t  oder  E n t e r o k o k k e n  
sind h inre ichend  b e k a n n t  (SE~LIGER 8, SACHS~ und  

x R. SCHMITT, Biologie in unserer Zeit 7/2, 83 (1972). 
T. IINo, Bact. Rev. 33, 454 (1969). 

a H. P. R. SEELIGER, Z. Hyg. 1411, 15 (1955). 


