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des  v e g e t a t i v e n  o n t o g e n e t i s c h e n  Z y k l u s  i ib l ich  ist.  Die  
E n t w i c k l u n g  d e r  Ruheze l l e  ver l / iuf t  / ihnl ich  wie d a s  
K e i m e n  d e r  Zygo te  bei  coenob ia l en  Volvocales .  Zue r s t  
s chn i i r t  sic s ich  ein,  w o d u r c h  e in  zweizell iges Geb i lde  
(B-G)  e n t s t e h t .  I n n e r h a l b  j ede r  Zelle k o m m t  es zu r  
e r s t en  u n d  zwe i t en  K e r n t e i l u n g ,  wobe i  zwei T e t r a d e n  
e n t s t e h e n  ( H - K ) ,  d ie  n a c h  d e m  P l a t z e n  d e r  Mut t e r ze l l -  
w a n d  e in  ach tze l l iges  kuge l f6 rmiges  Geb i lde  (L-O)  ge- 
s t a l t en ,  aus  dessen  Zellen s ich  d a n n  vierzel l ige Coenob ien  
bi lden.  Auf  diese Weise  e n t s t e h e n  a c h t  vierzel l ige Coe- 
n o b i e n  (P). 

Sei t  d e r  t 3 b e r t r a g u n g  d e r  Ruheze l l e  au s  d e m  Aga r  
ins M e d i u m  d e r  K u l t i v i e r k a m m e r  b is  zu r  e r s t en  L 6 s u n g  
des  v ierze l l igen  C o e n o b i u m s  au s  d e m  ach tze l l i gen  Geb i lde  
s ind 56 h v e r g a n g e n .  Die f r e igewordenen  v ierze l l igen  
Coenob ien  w a c h s e n  u n d  e n t w i c k e l n  s ich d a n n  w~i ter  
u n d  b i lden  au s  j ede r  Coenobia lze l le  Toch t e r coenob ien ,  
was  s ich i m m e r f o r t  w iede rho l t .  E s  e n t s t e h t  e ine  Gene ra -  
t i on  y o n  v e g e t a t i v e n  A u t o s p o ren .  

Summary .  I n  t h e  ch lorococa l  a lga  Scenedesmus qua- 
dricauda (Turp. ,  Br6b. )  r e s t i ng  cells h a v e  been  f o u n d  
r e s e m b l i n g  t h e  ak ine t e .  T h e  whole  m o r p h o g e n e s i s  of t h e  
a l t e r n a t i o n  of t h e  r e s t i n g  cell  i n t o  four  cel l  a u t o s p o r e s  
h a s  b e e n  r eco rded  b y  t h e  m e t h o d  of  m i c r o c h a m b e r  
c u l t i v a t i o n  in c o n n e c t i o n  w i t h  t ime- l apse  c i n e m a t o g r a p h y .  
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Morphogenese der Ruhezelle von Scenedesmus quadricauda (Turp., 
Br~b) nach der 0bertragung in die optimalen Lebensbedingungen. 
A) Stellt die Ruhezelle naeh der Obertragung in flfissiges Medium 
dar; B-G) die Entstehung eines zweizelligen Gebildes; H-K) die 
Bildung yon zwei Tetraden; L-O) das Ptatzen der Muttermembrane 
und Entstehung des achtzelligen kugelf6rmigen Gebildes; P) die 
Entstehung des vierzelligen Coenobiums. Die einzelnen Aufnahmen 
wurden im Zeitabstand yon einer Viertelstunde gemacht. 
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P R O  E X P E R I M E N T I S  

Screening of Systemic Insecticides Through Artificial Feeding of Mealy Bugs 

SALAMA a n d  SALEH X deve loped  a t e c h n i q u e  for  a r t i f ic ia l  
feed ing  of coccids.  A t  p resen t ,  3 m e t h o d s  of a r t i f ic ia l  
feeding are  m a d e  use  of in  sc reen ing  sys t emic  insec t ic ides  
in  t h e  c i t rus  m e a l y  bug,  Planococcus cirri Risso  (Pseudo-  
coccidae).  I n  t h e  f i r s t  m e t h o d ,  t h e  t e s t  u n i t  cons is t s  of 
a r o u n d  glass  r ing  w i t h  2 open  ends  a n d  t h e  a r t i f i c ia l  
m e m b r a n e  used  was  ' P a r a f i l m '  (M). A sma l l  s q u a r e  of 
t h e  m e m b r a n e  was  s t r e t c h e d  t o  1/6 of i t s  t h i c k n e s s  a n d  
pul led  d o w n  ove r  t h e  u p p e r  e n d  of t h e  glass r ing.  2 d r o p s  
of t h e  t e s t e d  feeding  solut ion,  w h e t h e r  water ,  10% 
sucrose  or  a m i x t u r e  of sucrose  w i t h  d i f f e ren t  concen t r a -  
t i o n s  of t h e  t e s t e d  insect ic ide,  were  p laced  o v e r  t h e  
s t r e t c h e d  m e m b r a n e  w i t h  a p i p p e t t e .  A second  s t r e t c h e d  
piece  of m e m b r a n e  was  t h e n  pu l led  d o w n  ove r  t h e  f i rs t  

one  a n d  t h u s  e n c a p s u l a t i n g  t h e  f luid d r o p s  as  a t h i n  
f i lm b e t w e e n  t h e m .  T h e  e x p e r i m e n t a l  i n d i v i d u a l s  were  
i n t r o d u c e d  t h r o u g h  t h e  o t h e r  open  end  of t h e  r ing  w h i c h  
was  t h e n  covered  w i t h  a cover  slip. I n  t h e  second  m e t h o d ,  
t h e  bugs  were i n t r o d u c e d  in to  a glass  t u b e  w i t h  one  open  
e n d  wh ich  was  t h e n  covered  w i t h  P a r a f i l m  m e m b r a n e .  
T h e  t u b e  was  t h e n  i n v e r t e d  w i t h  t h e  m e m b r a n e  d o w n  
to  a d h e r e  to  a t h i n  l aye r  of t h e  t e s t e d  f lu id  c o n t a i n e d  
in  a sma l l  P e t r i - d i s h  5 cm in d i a m e t e r .  I n  t h e  t h i r d  
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me thod ,  2 cm ~ of t he  t e s t ed  f luid were p laced  in  a sma l l  
d ish  3 c m  in d i a m e t e r  wh ich  was  t h e n  covered  w i t h  t h e  
m e m b r a n e .  The  d i sh  was  i n v e r t e d  over  a glass t u b e  of 
t h e  s a m e  d i a m e t e r  conf in ing  t h e  bugs .  

I n  al l  cases, d i f f e ren t  s t ages  of t h e  m e a l y  bugs  were  
i so la ted  f rom a s t a n d a r d  cu l tu re  m a i n t a i n e d  on  p o t a t o  
sp rou t s  a t  30 °C. 10 repl icates ,  each  w i t h  10 ind iv idua l s ,  
were m a d e  for e ach  test .  T h e  insec t ic ide  to  be  t e s t e d  
was  a d i m e t h o a t e  c o m p o u n d  (Roger)  0 , 0 - d i m e t h y l - S  
( N - m e t h y l  c a r b a m y l  m e t h y l )  p h o s p h o r o d i t h i o a t e .  T h e  
s u r v i v a l  of a d u l t  insec ts  was  f i r s t  d e t e r m i n e d  on  w a t e r  
a n d  sucrose,  a n d  in sc reen ing  t he  insect ic ide,  t h e  m o r t a l i t y  
of d i f f e ren t  insec t  s t ages  was  d e t e r m i n e d  a f t e r  24 h 
access feeding  t ime.  M o r i b u n d  i n d i v i d u a l s  were  cons ide red  
dead.  T h e  m o r t a l i t y  was  cor rec ted  acco rd ing  to  A b b o t t ' s  
fo rmula .  P r o p h y l a c t i c  sk in  was  also t r i ed  a n d  p r o v e d  
to  be  ef f ic ient  in  feeding as  well. 

Results. T h e  m e a l y  b u g s  successful ly  inges t  l iqu ids  
accessible  v ia  ar t i f ic ia l  m e m b r a n e s  of s t r e t c h e d  P a r a f i l m  
or  p r o p h y l a c t i c  skin.  S t a r v e d  a d u l t s  l ived  for 2 -4  days  
a n d  those  fed on  a w a t e r  d ie t  l ived  for 4 - 6  days.  A d u l t s  
fed on  10% sucrose  s u r v i v e d  for  7 - 9  d a y s  a n d  t h e y  e v e n  
la id  eggs in  sma l l  n u m b e r s .  

I n  sc reen ing  t h e  t o x i c i t y  of t h e  d i m e t h o a t e  R o g e r  
t h r o u g h  ar t i f ic ia l  feed ing  of P. cirri, t h e  EC50 were  
found  to  be  23, 50, 95 a n d  120 p p m  for t h e  1st, 2nd,  
3rd  a n d  a d u l t  s t ages  respec t ive ly .  T h e  p r o b a b i l i t y  t h a t  

t h e  m o r t a l i t y  was  due  to  refusa l  to  feed on  t h e  diet ,  or  
to  a f u m i g a n t  ac t ion ,  was  ru led  out ,  s ince t h e  bugs  can  
su rv ive  s t a r v e d  for 2 -4  days  a n d  also t h e  p e r c e n t  insec ts  
s u r v i v a l  was  h i g h  w h e n  t h e y  were  k e p t  in  a sma l l  t u b e  
enclosed  w i t h i n  a b igger  one  w i t h  a h i g h  c o n c e n t r a t i o n  
of t h e  insect ic ide.  Th i s  was  also r e p o r t e d  for  a p h i d s  
(MITTLER a n d  PENNEL2). 

T h e  a f o r e m e n t i o n e d  m e t h o d  can  be  used as  a s t a n d a r d  
t e s t  for  sc reen ing  insect ic ides ,  chemos t e r i l an t s ,  d e r i v a t i v e s  
p r o d u c e d  in p l a n t s  f rom the  insec t ic ide  o r ig ina l ly  app l ied  
as well  as chemica l s  in  feeding b e h a v i o u r a l  s tud ies  of 
m e a l y  bugs  in  general .  

Zusammen]assung. Versch iedene  M e t h o d e n  zur  Toxi -  
z i t A t s b e s t i m m u n g  y o n  I n s e k t i z i d e n  be i  k t ins t l i che r  Er -  
n~ihrung yon  Planococcus cirri Risso m i t  Zuckerd iAt  u n d  
d u r c h  eine P a r a f i l m m e m b r a n  oder  e ine  p r o p h y l a k t i s c h e  
H a u t  werden  beschf i eben .  
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Heart Cells in Culture : A S i m p l e  M e t h o d  f o r  Increasing the Proportion of Myoblasts 

Cell cu l tu res  de r ived  f rom t r y p s i n i z e d  h e a r t s  of y o u n g  
ra ts ,  h a m s t e r s ,  or  ch i ck  e m b r y o s  c o n t a i n  a m i x t u r e  of 
2 k i n d s  of cell :  musc le  cells a n d  m e s e n c h y m a I  cells x, 
w i t h  a n  in i t i a l ly  h i g h  p e r c e n t a g e  of t h e  l a t t e r  ~-4. These  
m e s e n c h y m a l  cells m u l t i p l y  more  qu ick ly  t h a n  t h e  myo-  
b l a s t s  a n d  p e r v a d e  al l  t h e  free space  ~. 

M e t h o d s  so f a r  r e p o r t e d  for  e l i m i n a t i o n  of t h e  mesen-  
c h y m a l  cells3, ~-7 are  n o t  c o n v e n i e n t  w h e n  p la t e s  of 
c o n f l u e n t  b e a t i n g  m y o b l a s t s  are  r o u t i n e l y  needed  in large  
n u m b e r s  for  e lec t rophys io logica l ,  b i ochem i ca l  a n d  e lec t ron  
mic roscop ica l  i n v e s t i g a t i o n s  8. Therefore ,  we h a v e  t r i ed  
to  f ind  w h e t h e r  t h e  speed  of a t t a c h m e n t  t o  t h e  d i sh  
surface  would  be  d i f f e ren t  for m y o b l a s t s  a n d  m e s e n c h y m a l  
cells, a n d  if so, w h e t h e r  t h i s  d i f ference  could  be  used  to  
increase  t h e  p r o p o r t i o n  of m y o b l a s t s  in cu l tu re .  

W e  found  t h a t ,  fo l lowing t r y p s i n i z a t i o n  of t h e  hea r t s ,  
m o s t  of t h e  m e s e n c h y m a l  cells a t t a c h  t o  t h e  d ishes  
before  t h e  m y o b l a s t s .  T he  t e c h n i q u e  desc r ibed  here  is 
ba sed  on  t h i s  difference.  

A l t h o u g h  t h e  e l i m i n a t i o n  of t h e  m e s e n c h y m a l  cells 
was  n e v e r  comple te ,  t h e  p r e s e n t  t e c h n i q u e  gave  b e t t e r  
r e su l t s  t h a n  those  a c h i e v e d  b y  m o d i f y i n g  o t h e r  c u l t u r i n g  
cond i t i ons  such  as t e m p e r a t u r e ,  c e n t r i f u g a t i o n  pa ra -  
m e t e r s  or  use of a n t i m i t o t i c s .  

Materials and methods. Preparation o[ cell suspension. 
W h o m  h e a r t s  of 2- t o  3-day-o ld  r a t s  (no t  ove r  30 a t  a 
t ime)  were  cu t  i n to  a b o u t  8 pieces a n d  w a s h e d  twice  for  
5 ra in  in  cold p h o s p h a t e  buf fe r  so lu t ion  (PBS)  9 w i t h  
gent le  s t i r r ing .  The  f r a g m e n t s  of ca rd i ac  t i ssue  were 
t h e n  s u b j e c t e d  to  9 success ive  8 mi l l  pe r iods  of t r y p s i n  
d iges t ion  a t  37°C, a g a i n  w i t h  gen t l e  s t i r r i ng  (Difco 
T r y p s i n  1 : 250 - 0 .25% in p h o s p h a t e  buf fe r  w i t h o u t  Ca++ 
a n d  Mg++), wh ich  genera l ly  suff iced to d i saggrega te  t h e m  
a l m o s t  comple te ly .  

The  f i r s t  3 s u p e r n a t a n t s  were d i s ca rded  because  t h e y  
m a i n l y  c o n t a i n e d  m e s e n c h y m a l  cells a n d  debr is .  E a c h  

of t h e  fo l lowing s u p e r n a t a n t s  was  p o u r e d  i n to  ha l f  i t s  
v o l u m e  of p recoo led  m e d i u m  in  a cen t r i fuge  t u b e  (usual ly  
3 s u p e r n a t a n t s  pe r  t ube )  a n d  k e p t  a t  a b o u t  5 °C in  iced 
water .  (Medium was :  M E M  p o w d e r  - GIBCO - p lus  
0 .06% y e a s t  e x t r a c t  a n d  0 .25% l a c t a l b u m i n e  h y d r o -  
lysate ,  10% calf  se rum,  NaHCO3 1 4 m M ,  penic i l l ine  
400 U / m l  a n d  s t r e p t o m y c i n e  200 ~g/ml.)  

Once  d iges t ion  of t h e  t i s sue  was  comple te ,  t h e  cell  
suspens ions  were cen t r i fuged  for  3 ra in  a t  670 ×g.  The  
pe l le t s  of cells were  r e suspended  in m e d i u m  a n d  t h e  
suspens ions  pooled  i n to  a b e a k e r  k e p t  a t  5 °C. To m i n i m i z e  
p i p e t t i n g  a n d  to  p r e v e n t  c l u m p i n g  of t h e  cells t h e  fol- 
lowing p rocedu re  was used :  a b o u t  20 m l  of m e d i u m  was 
a d d e d  to  each  pe l l e t  a n d  t h e  t u b e s  were  g e n t l y  s h a k e n ;  
as soon  as p a r t  of t h e  cells were r e suspended  5 m l  o5 
t he  suspens ion  was  sucked  off a n d  t r a n s f e r r e d  i n t o  t h e  
b e a k e r  a n d  f resh  m e d i u m  a d d e d  to  t h e  tube .  Th i s  process  
was r e p e a t e d  u n t i l  t h e  pe l le t s  h a d  b e e n  c o m p l e t e l y  
r e s u s p e n d e d ;  a t  t h a t  t ime,  t he  b e a k e r  c o n t a i n e d  t h e  
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