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eight-celled,  g lobular  and  h e a r t - s h a p e d  embryo ids  were ob- 
se rved  in t he  callus. O n e - m o n t h - o l d  cu l tures  showed  ful ly  
fo rmed  embryo id s  (Fig. t A). These  cons i s ted  of radicle- 
p l u m u l e  axis  and  two ( somet imes  three) coty ledons ,  charac-  
ter is t ic  of t he  n o r m a l  embryos .  T h e y  g e r m i n a t e d  into n o r m a l  
seedl ings  b o t h  in s i tu  and  w h e n  t r ans fe r red  to f resh  m e d i u m  
(Fig. t B, C). 

I n  t h e  r e m a i n i n g  50 per  c en t  of tile cu l tures ,  t h e  t ip  of 
the  original  e x p l a n t  emerged  f rom t he  callus and  developed  
n u m e r o u s  spi ra l ly  a r r anged  carpels.  

Our  work  po in t s  to t he  t o t i p o t e n c y  of the  soma t i c  cells 
of t he  floral p r imord i a  a n d  sugges t s  t h a t  even  the  floral b u d s  
which  are  u sua l l y  supposed  to h a v e  a se t  p a t t e r n  of d i f ferent ia-  
t ion  can m a n i f e s t  o ther  g rowt h  ac t iv i t ies  inc lud ing  t he  recon- 
s t i t u t i o n  of new  p l an t s  w h e n  excised a t  t he  sepal  in i t i a t ion  
s tage.  

W e  are  i ndeb t ed  to Professor  P. MAHESHWARI for advice  
a n d  encou ragemen t .  
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Significance of Morphology and Physiology of Daphnia 
for its Survival in Predator-Prey Experiments 

Z o o p l a n k t o n  popu la t i ons  are  dec i ma t ed  b y  fish and  o ther  
enemies  to such  a n  e x t e n t  t h a t  the i r  evo lu t ion  shou ld  be sig- 
n i f i can t ly  in f luenced  b y  th i s  interspecif ic  re la t ionshipl) ,e) .  
Charac te r i s t ics  of a p r ey  t h a t  bea r  on i ts  success  to escape 
p reda to r s  shou ld  be u n d e r  severe  select ion pressure .  I n  t h e  
cyc lomorph ic  wa t e r  flea Daphnia galeala mendotae BIRGE 
e n v i r o n m e n t a l l y  control led  seasona l  cycles of p ronounced  
morpholog ica l  and  physiological  va r i a t ions  occur  in success ive  
generationsa),4~-a).  For  ins tance ,  an ima l s  g rown  a t  h igh  
t e m p e r a t u r e s  h a v e  longer  heads  and  longer  ta i ls  b u t  shor te r  
a n t e n n a l  br is t les  t h a n  h a v e  an i ma l s  g rown  a t  low t e m p e r a -  
tures .  S w i m m i n g  hor izon ta l ly  a t  20 ~ C, l ong -headed  individ-  
ua ls  exh ib i t ed  h ighe r  a n t e n n a l  b e a t  f requencies  and  bea t  
efficiencies t h a n  did  s h o r t - h e a d e d  individuals~e).  R e c e n t  
s tud ies  show t h a t  pa s s ive ly  s ink ing  long-headed  fo rms  are 
s ign i f ican t ly  more  ho r i zon ta l ly  incl ined t h a n  are  s h o r t - h e a d e d  
forms.  T h e  differences of inc l ina t ion  are  g rea te r  a t  h igh  t h a n  
a t  low s ink ing  t e m p e r a t u r e ,  a n d  more  so in smal l  t h a n  in large 
an ima l s .  Doub t l e s s  t he  p a r a m e t e r s  m e n t i o n e d  are  invo lved  
ill d a p h n i d  locomot ion  a n d  or ienta t ion .  

I n  order  to  t e s t  w h e t h e r  such  va r iab les  m i g h t  inf luence  
an  a n i m a l ' s  chance  to escape preda t ion ,  t he  following exper i -  
m e n t s  were done:  I n  2-li ter glass cy l inders  of t 5 cm diameter ,  
art if icial  popu la t i ons  of t 0 D a p h n i a e  composed  of 5 ind iv idua l s  
of each  of two d i f fe rent  p h e n o t y p e s ,  were exposed  to p r eda t i on  
by  va r ious  g roups  of 3 Lebistes mliculatus (guppy) males .  
Feed ing  took  place  a t  ca. 3 lux  a n d  las ted  be tween  2 and  
15 m i n u t e s  (depending  on t empera tu re ) .  Surv iva l  was  t a b u l a t e d  
in t e r m s  of % an i ma l s  no t  eaten.  

Vghen y o u n g  a d u l t s  rea red  a t  5 ~ compe t ed  wi th  equa l -  
s ized an ima l s  reared  a t  25 ~ t he  " l o n g "  25~ su rv ived  
s ign i f ican t ly  be t t e r  t h a n  the i r  " s h o r t "  col leagues:  71.4% vs. 
4 2 . t %  su rv iva l  a t  25 ~ p r eda t i on  t e m p e r a t u r e  (difference 
s ign i f ican t  w i th  p < 0 . 0 0 1 ;  28 exper iments )  a n d  65.5% vs. 
46.5% a t  t5  ~ ( p < 0 . 0 0 6 ;  40 exp.). Repe t i t i on  of t he  experi-  
m e n t s  w i th  non -cyc lomorph ie  Daphnia pulex DE G~ER 
showed  no such  difference : 46.9 % vs. 53.8 % (p > 0.15 ; 32 exp.  
a t  25 ~ C). To check  specif ical ly t he  inf luence  of m o r p h o l o g y  
i n d e p e n d e n t  of r ea r ing  t e m p e r a t u r e ,  we c o m p a r e d  adu l t s  of 
D. g. mendotae whose  tai ls  had  been  a m p u t a t e d  du r i ng  t he  t st 
juveni le  ins ta r ,  w i th  the i r  i n t ac t  sisters,  t oge t he r  w i th  w h o m  
t h e y  h a d  been  reared  a t  25 ~ till to t h e  expe r imen t .  The  am-  
p u t a t e d  an ima l s  were a t  a defini te  d i s a d v a n t a g e :  34.4% vs. 
48.7% (p = 0.003; 39 exp.  a t  25~ I t  is conc luded  tha t ,  u n d e r  
t he  condi t ions  of t he  expe r imen t s ,  t he  cyc lomorph ic  va r i a t ions  
h a v e  a def in i te  effect  on t he  an ima l s '  chance  to su rv ive  pred-  
a t ion  by fish. 

It is known that natural populations are geneticly poly- 
morphic with respect to cyclomorphic reaction norms r One 
may surmise that variations due to genetic rather than envi- 
ronmental b a c k g r o u n d  m a y  s imi la r ly  affect  an  an i ma l ' s  chance  
to escape,  and  hence  i t  seems unl ike ly  t h a t  t he  p h e n o m e n o n  of 
cyc lomorphos i s  should  h a v e  evolved  w i t h o u t  a t  l eas t  some  

reference to p reda t ion  rates .  If  i t  is correct  t h a t  s u m m e r  
p reda t ion  m a y  e l imina te  dai ly  up  to 25 % of t he  s t a n d i n g  crop 
of D.g.  mendotae2), t h e n  even  m u c h  smal le r  geno typ ica l  
differences of su rv iva l  t h a n  t he  pheno typ ica l  ones  recorded 
could s igni f icant ly  a l te r  a popu la t ions ' s  re la t ive  gene f requen-  
cies wi th in  one year.  D.g. mendotae as well as o the r  cyclomor-  
phic  fo rms  reproduce  a l m o s t  en t i re ly  b y  pa r thenogenes i s .  I n  
t h e  absence  of conven t iona l  g e n t  ba lance  m e c h a n i s m s ,  t h e  
genet ic  compos i t ion  of n a t u r a l  popu la t i ons  m a y  be  uns tab le ,  
evolu t ion  u n u s u a l l y  rapid,  and  t a x o n o m i c  u n i t y  of t he  species 
b u t  a relic of sexua l ly  happ ie r  pa s t  h is tory .  

This  s t u d y  was  suppo r t ed  by  Na t iona l  Science G r a n t  
G-24042 a n d  was  done a t  t he  D e p a r t m e n t  of Zoology, Th e  
U n i v e r s i t y  of California, Davis  Campus .  Deta i l s  will be 
pub l i shed  elsewhere.  
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Evidences for Inductive Properties o~ the Micromere-RNA 
in Sea-urchin Embryos 

I m m e d i a t e l y  before and  du r ing  t h e  5th cleavage,  on ly  t h e  
nucle i  in the  mic romeres  syn thes i ze  R N A  (Fig. t) as is d e m o n -  
s t r a t ed  by  aH-ur id ine  incorpora t ion  in pulse  e x p e r i m e n t s  an d  
s u b s e q u e n t  r ibonuclease  t r e a t m e n t .  Label l ing  is also found  in 
t he  c y t o p l a s m  of t he  mic romeres  20 m i n u t e s  af ter  t he  e m b r y o s  

Fig. I. Meridional section through a 16-ceI1 stage of Paracentrotus 
lividus immediately after incubation with 3H-uridine 

Fig. 2. Analogue section through an embryo transferred into pure 
sea-water and fixed one hour later: the labelled substance is spreading 

over the embryo 

Fig. 3. 48 hours old embryo (seen from above in optical section) 
treated for 3O minutes with 8-azaguanine in the 16-cell stage. The 
archenteron is lacking in the embryo, which is in other respects 
quite normal (of. skeleton, pigment  cells, thickened oraI and lateral 

ectoderm). Controls are well developed ptutei 

h a d  been t r ans fe r red  to sea-water  con ta in ing  cold u r id ine  
(Fig. 2). T h e n  and  one h o u r  la te r  all nuclei  of t he  e m b r y o  
show incorpora t ion  of labelled subs t ance .  The  labeIl ing of t h e  
mic romeres  decreases  gradual ly .  No silver gra ins  can  be detec-  
ted  ill a u t o r a d i o g r a p h s  p rev ious ly  t r e a t ed  wi th  r ibonuclease  
and  cold perchloric  acid. These  facts  sugges t  t h a t  i t  is R N A  
which  is t r a n s p o r t e d  f rom the  mic romeres  to the  mac ro -  a n d  
mesomeres .  

As Jc:fORSTADIU S2) ha s  shown,  t r a n s p l a n t e d  mic romeres  
i nduce  t he  d i f fe rent ia t ion  of a s econda ry  a rchen te ron .  One 
m a y  there fore  suppose  t h a t  R N A  f rom the  mic romeres  has  
i nduc t ive  proper t ies .  This  h y p o t h e s i s  is f avoured  by  exper i -  
m e n t s  w i th  8 -azagnan ine  wh ich  is exc lus ive ly  incorpora ted  
into t he  e m b r y o s  1RNA1). 16-cell s tages  t r ea t ed  wi th  th i s  
a n t i m e t a b o l i t e  a t  t he  t ime  w h e n  m i c r o m e r e - R N A  syn thes i s  
occurs,  are  no t  able  to develop t he  a r chen t e ron  (Fig. 3). No 
inf luences,  defects ,  or  t r a n s f o r m a t i o n s  of o the r  p a r t s  of t h e  


