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myce t e s  p r o d u c i n g  an  opaque  p rec ip i t a t e  on ly  a f t e r  
10-14 days.  F u r t h e r m o r e ,  t he  l ec i thovi te l l in  r eac t ion  is to  
a ce r t a in  degree  in f luenced  b y  t he  compos i t i on  of the  
med ium.  However ,  t he  species m e n t i o n e d  a b o v e  as 
s t r ong ly  pos i t ive  gave  cons i s t en t  resu l t s  a n d  ' n e g a t i v e '  
s t r a in s  were nega t i ve  u n d e r  all condi t ions .  

So far  the  resu l t s  ind ica te  t h a t  egg-yolk aga r  is a use- 
ful d iagnos t i c  m e d i u m  for t he  c h a r a c t e r i z a t i o n  of s t rep to-  
myce t e s  ~. 

Zusammenfassung. Eige lb -Agar  erwies sich als ein ge- 
e ignetes  M e d i u m  ftir die Cha rak t e r i s i e rung  yon  S t rep to -  
myce t en .  W ~ h r e n d  zah l re iehe  der  300 gepr i i f t en  K u l t u r e n  
nut  d iesem Med ium p ro teo ly t i s che  u n d  l ipoly t i sche  Ak- 

t iv i t / i t  zeigten,  b e s c h r ~ n k t e  sich eine pos i t ive  Leci tho-  
v i t e l l i n - R e a k t i o n  auf  n u t  wenige Ar ten .  Soweit  b i she r  
fes tges te l l t  wurde ,  w a r e n  Angeh6r ige  de r  morpho log i schen  
G r u p p e  <(Verticillatus}) ( G a t t u n g  Streptoverticillium Bal-  
dacci) besonde r s  s t a rke  L e c i t h i n a s e - P r o d u z e n t e n .  
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Calcium Alginate: A New Approach in the Artificial Culturing of Insects,  Applied to Spodoptera 
littoralis (Boisduval)  

Most  of t he  ar t i f ic ia l  med ia  used as gels for the  n u t r i t i o n  
of insec t  larvae,  and  all those  c o n t a i n i n g  an  aga r  carrier ,  
r equ i re  h e a t i n g  a t  some s tage  of the i r  p r e p a r a t i o n .  Avoid-  
ance  of h e a t i n g  is benef ic ia l  in 4 ways :  (a) b y  conse rv ing  
t he  organolep t ic  proper t ies ,  if no t  t he  ac tua l  chemica l  
e n t i t y  of some n u t r i e n t s ;  (b) when  insec t  p a t h o g e n s  are 
to  be  t e s t ed  on  or p roduced  by  the  hos t  t h r o u g h  incorpora-  
t ion  in the  l a rva l  food (in th is  case s u b s t a n c e s  which  
i n h i b i t  or des t roy  these  p a t h o g e n s  m u s t  be  exc luded  and  
t he  l a rva l  food renewed  of ten  enough)  ; (c) in  toxicological  
s tud ies  when  t o x i c a n t s  are to  be homogeneous ly  dis t r i -  
b u t e d  t h r o u g h  the  insec t ' s  food and  (d) in mass  p roduc t ion ,  
b y  e l imina t ion  of a t i m e - c o n s u m i n g  step.  

A nove l  a p p r o a c h  is used here  in t he  p r e p a r a t i o n  of 
gelled insect  media .  A d v a n t a g e  is be ing  t a k e n  of t he  
r eac t ion  be tween  alginic acid and  calc ium ions to produce,  
u n d e r  su i tab le  condi t ions ,  an  insoluble  a n d  i r revers ib le  gel 
a t  r oom t e m p e r a t u r e  t. Us ing  th i s  reac t ion ,  we were able  
to  deve lop  med ia  for t he  E g y p t i a n  c o t t o n  leaf worm,  
Spodoptera littoralis (Boisd.), and  la te ly  t he  codl ing moth ,  
Carpocapsa pomonella (L.). The  m e d i u m  used for  t he  
c o n t i n u o u s  r ea r ing  of S. littoralis will serve as an  i l lus t ra-  
t ion.  Whi le  ar t i f ic ia l  med ia  for rea r ing  th i s  insec t  h a v e  
been  deve loped  b y  us 2, LEVlNSON and  NAVON a, and  b y  
BOT 4, t h e y  all c o n t a i n e d  aga r  and  requ i red  hea t ing .  

The  la rva l  m e d i u m  consis ts  of 3 f rac t ions .  F r a c t i o n  A 
con t a in s  200 cm ~ dis t i l led water ,  0.7 g t r i e t h a n o l a m i n e ,  
10.0 g v i t amin - f r ee  casein,  45.0 g f ine ly  g round  ful l - fa t  
soy, 35.0 g Toru la  yeast ,  1.3 g m e t h y l - p - h y d r o x y b e n z o a t e  
(Nipagin),  0.7 g sorbic  acid and  2.7 g dibasic  ca lc ium 
p h o s p h a t e .  F r a c t i o n  B consis ts  of 300 cm a dis t i l led w a t e r  
a n d  11.0 g sod ium a lg ina te  ( P r o t a n a l  L, p roduced  b y  
P ro t an ,  D r a m m e n ,  Norway) .  F r a c t i o n  C compr ises  50 cm a 
dis t i l led water ,  5.4 g g lucono-&lac tone  and  3.32 g ascorbic  
acid.  

The  ing red ien t s  of A are b l ended  in t he  order  given,  
w i t h  5 min  a l loca ted  for d issolving t he  casein before  the  
r e m a i n d e r  is added.  Af te r  B has  been  b l ended  s e p a r a t e l y  
to  a s m o o t h  pas te ,  i t  is t r an s f e r r ed  to  t he  mixe r  bowl  
t o g e t h e r  w i th  A and  b o t h  f rac t ions  are mixed  tho rough ly .  
F ina l ly ,  f r ac t ion  C is mixed  rap id ly  w i t h  A and  B and  
t h e  m i x t u r e  a l lowed to set.  

In  a n o t h e r  d ie t  for S. littoralis c o n t a i n i n g  aga r  2, 
ascorbic  acid was inc luded  to  obv i a t e  a possible  defic- 

i ency ;  i t  was also one of the  n u t r i e n t s  in t he  aga r  m e d i u m  
of BoT 4. I t  has  been  shown  b y  L~VINSON and  NAVON 3 
w i t h  a s emi - syn the t i c  d ie t  t h a t  ascorbic  acid was indeed  
essent ia l  for S. littoralis and  t h a t  t he  o p t i m u m  a m o u n t  
was  0.5% w:w,  wh ich  is t h e  level  used in the  p r e sen t  
med ium.  However ,  g lucono-&lac tone  be ing  an  ascorbic  
acid analogue,  we m a d e  s epa ra t e  t es t s  w i t h  th i s  semi-  
s y n t h e t i c  d ie t  to  check w h e t h e r  ascorbic  acid could be  
replaced  b y  i ts  ana logue :  all  t h e  l a rvae  died in va r ious  
ins tars .  Glucono-6-1actone t hus  c a n n o t  be s u b s t i t u t e d  for 
ascorbic  acid in t he  l a rva l  n u t r i t i o n  of S. littoralis. 

T r i e t h a n o l a m i n e  is used in the  p re sen t  m e d i u m  in lieu 
of po ta s s ium h y d r o x i d e  in order  to  dissolve casein and  t h e  
soy p ro te in  as well as to  emuls i fy  the  lipids. 

Thus  far, l a rvae  h a v e  been  b red  col lect ively  t h r o u g h  
4 serial  genera t ions ,  a n d  3 ind iv idua l ly ,  w i t h  t he  food 
changed  daily.  The  ave rage  a d u l t  yield in i n d i v i d u a l  
b reed ings  was 64.0%. At  25 • 1~ la rva l  d e v e l o p m e n t  
las ted  an  ave rage  of 21 • 0.2 days,  and  the  m e a n  p u p a l  
we igh t  was 283 ~ 12 rag. The  sex ra t io  did no t  d e p a r t  
s ign i f ican t ly  f rom u n i t y  in a n y  of these  gene ra t i ons ;  
f ecund i ty  a n d  fe r t i l i ty  also were normal .  

Since the  a p p r o a c h  t a k e n  is new and  a d a p t a b l e  to  t he  
d e v e l o p m e n t  of s imi la r  med ia  for o t h e r  insects,  a some- 
w h a t  de ta i led  discuss ion of t he  pr inc ip les  i nvo lved  seems 
w a r r a n t e d .  

Alginic acid is o b t a i n e d  f rom var ious  seaweed species 
and  is a p o l y m e r  of m a n n u r o n i c  a n d  guluronic  acids. 
Since t he  p r o p o r t i o n  of these  acids var ies  accord ing  to  
t he  seaweed species, a lg ina tes  of d i f fe ren t  or igin h a v e  
d i f fe ren t  p roper t i e s  1, wh ich  m a y  exp la in  w h y  the re  ha s  
been  no r e p o r t  of ac tua l  a lg ina te  gels be ing  used in insec t  
media .  Whi le  alginic acid is insoluble ,  i ts  sod ium sa l t  is 
v e r y  soluble  in w a t e r  and  can  en t e r  in to  a con t ro l l ed  
chemica l  r eac t ion  w i th  a ca lc ium sal t  to  p roduce  an  in- 
soluble ca lc ium a lg ina te  gel a t  room t e m p e r a t u r e .  This  

1 M. GLICKSMAN, Adv. Food Res. l l ,  138 (1962). 
2 I. MOORE and A. NAVON, Entomophaga 9, 181 (1964). 
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r eac t ion  will t a k e  place  in t he  p resence  of a n  ac id-re leas ing 
a g e n t  such  as g lucono-&lac tone : .  

W h e n  dissoIved in water ,  g lucono-&lac tone  conve r t s  
in to  gluconic  acid, wh ich  is t h e n  in equ i l ib r ium w i t h  i ts  
2 lac tones  (e a n d  6) 5. On t he  basis  of th i s  reac t ion ,  
glucono-6-1actone h a s  3 func t ions  in t he  med ium.  (1) I t  
p rov ides  the  ac id i ty  necessa ry  for the  slow l ibe ra t ion  of 
ca lc ium ions f rom t he  ca lc ium phospha t e ,  and  these  
cond i t ions  f a v o u r  t h e  g r a d u a l  r e p l a c e m e n t  of sod ium b y  
ca lc ium in the  a lg inate .  A r e l a t ive ly  slow r a t e  of r eac t ion  
is ve ry  i m p o r t a n t  for t e x t u r e :  too  rap id  a f o r m a t i o n  of 
ca lc ium a lg ina te  resu l t s  in  a l u m p y  gel, whi le  too  slow a 
r a t e  of f o r m a t i o n  gives a v e r y  sof t  gel 1 which  t he  l a rvae  
f ind di f f icul t  to  manage .  (2) Be ing  in a s t a t e  of equi-  
l ib r ium,  g lucono-&lac tone  m a i n t a i n s  a p H  su i t ab le  for 
p ro long ing  t he  biological  a c t i v i t y  of ascorbic  acid (final 
pH,  a p p r o x i m a t e l y  4.7). ( 3 ) I t  p o t e n t i a t e s  the  an t i con -  
t a m i n a n t s  (sorbic acid a n d  n ipagin) .  

The  ca lc ium c o n c e n t r a t i o n  also de t e rmines  t he  r a t e  of 
r eac t ion  so t h a t  t he  t o t a l  a m o u n t  of ca lc ium in t he  
s y s t e m  is i m p o r t a n t : ;  t h e  c o n c e n t r a t i o n  i nd i ca t ed  ha s  
been  found  adequa t e .  

I n  a d d i t i o n  to  i ts  n u t r i t i o n a l  role, ascorbic  acid con t r ib -  
u tes  w i t h  g lucono-&lac tone  to  t he  gelling reac t ion  which,  
a l t h o u g h  speeded up, st i l l  p roceeds  a t  a r a t e  c o m m e n s u r a t e  
w i t h  p rope r  mix ing .  

W h e r e  aga r  is inc luded  in med ia  for insec t  mass-  
p roduc t ion ,  r ep lac ing  th i s  c o m p o n e n t  b y  a sod ium 

a l g i n a t e - c a l c i u m  sa l t - ac id  donor  s y s t e m  can  r ep re sen t  an  
apprec i ab le  saving.  As c o m p a r e d  w i t h  a p rev ious  aga r  
m e d i u m  for t he  c o t t o n  leaf w o r m  2, t he  cos t  of a n  equa l  
we igh t  of t he  p r e s e n t  d ie t  is a b o u t  one half6,L 

The  use of a s imi la r  s y s t e m  for t he  ar t i f ic ia l  r ea r ing  of 
t he  codl ing  m o t h  a n d  t he  mass  r ea r ing  of t he  E g y p t i a n  
co t ton  leaf w o r m  will  be  descr ibed  in o t h e r  c o m m u n i c a -  
t ions.  

Rdsumd. La  r6ac t ion  en t re  l ' a lg ina t e  de soude e t  les 
ions de ca lc ium a 6t6 utilis~e dans  la p r 6 p a r a t i o n  5. froid 
d ' u n  gel n u t r i t i f  s e r v a n t  ~ l '61evage ar t i f ic iel  de Spodoptera 
littoralis (Boisduval) .  
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P R O  L A B O R A T O R I O  

D a u e r f i b e r w a c h u n g  der  fe ta len  H e r z a k t i o n e n  unter  der Geburt  m i t t e l s  U l t rascha l l  ~ 

D u r c h  die A n w e n d u n g  yon  Ul t rascha l l ,  u n t e r  Aus- 
n u t z u n g  des Doppleref fektes ,  wurde  die Gyn/ ikologie  u m  
eine neue  d iagnos t i sche  M e t h o d e  be re i che r t e -L  iV[it die- 
sem V e r f a h r e n  k 6 n n e n  n e u e r d i n g s  s u c h  in der  Gebur t s -  
hi l fe  die k ind l i chen  H e r z a k t i o n e n  kon t inu ie r l i ch  iiber- 
w a c h t  werden .  Dazu  wurde  yon  uns  ein Ger/ i t  en twicke l t ,  
das  die m u l t i f o r m e n  Signale  des U l t r a s c h a l l - P u l s d e t e k t o r s  
in  un i fo rme  S teue r impu l se  u m w a n d e l t .  Diese s ind e x a k t  
he r z synch ron ,  wobei  S t 6 r u n g e n  e l imin ie r t  werden.  Mi t  
Hilfe dieser  u n i f o r m e n  Signale  k a n n  die I m p u l s f r e q u e n z  
in t eg r i e r t  u n d  der  a k u s t i s c h e n  oder  op t i s chen  Di rek t -  
anzeige zugef i ih r t  werden.  E i n e  t e l eme t r i s che  l~ber t ra -  
gung  is t  m6glich.  

Das  Ger~ t  b i e t e t  den  Vorte i l ,  dass  es sowohl  in  der  
D i a g n o s t i k  w ~ h r e n d  de r  S c h w a n g e r s c h a f t  ais a u c h  zur  
D a u e r i i b e r w a c h u n g  u n t e r  de r  G e b u r t  v e r w e n d e t  werden  
kann .  Die Pu l s f r equenz  is t  sofor t  ab l e sba r  u n d  zur  Doku-  
m e n t a t i o n  auf  e inem D i r ek t s ch r e i be r  reg is t r ie rbar .  Regi-  
s t r i e r ausgang  m a x i m a l  1 0 V  a n  1 0 k D .  Die E ichf re -  
q u e n z e n  b e t r a g e n  60 u n d  180/min.  

Da  dieses Ger~ t  n i c h t  auf  die I n t e n s i t ~ t  b io logischer  
Scha l l e r sche inungen  angewiesen  ist, s onde r n  eine eigene 
Energ ieque l l e  bes i tz t ,  is t  es wei t  zuverl~ssiger  u n d  weniger  
s t6rungsanfXll ig  als die i ib l ichen  Mikrophonger~ te .  

Der  M e s s w e r t a u f n e h m e r  h a t  eine zy l indr i sche  Form.  
Seine D i m e n s i o n e n  s ind :  30 m m  Durchmesse r ,  H 6 h e  
15 mm,  Gewich t  ca. 30 g. D e r  Aufp re s sd ruck  betr/~gt 
20 g. Die Befes t igung  gesch ieh t  mi t t e l s  eines Hef tp f l a s t e r -  
s t re i fens  auf  de r  B a u c h w a n d .  Die geringe D i m e n s i o n  des 
M e s s w e r t a u f n e h m e r s  belAstigt  die P a t i e n t i n  u n t e r  de r  

Wehent~ t t igke i t  n ich t .  Die B e w e g u n g e n  der  P a t i e n t i n  
h a b e n  i m  a l lgemeinen  ke inen  Einf luss  au f  die Messung.  
Zus~tz l ich  b e s t e h t  die M6gl ichkei t  der  T o k o m e t r i e  (Figur) .  

Na t i i r l i ch  wi rd  die F rage  n a c h  der  Sch/~dlichkeit  e iner  
l~nger  d a u e r n d e n  A p p l i k a t i o n  yon  d i agnos t i s chem U l t r a -  
schal l  au f  den  m e n s c h l i c h e n  F e t u s  gestel l t .  N a c h  W0EBER 
und  VELTMANN (Zi t a t  n a c h  KRATOCHWILL s) b e s t e h t  eine 
biologische W i r k u n g  des Ul t r a scha l l s  e r s t  v o n  e inem 
gewissen Schwel lenwer t  der  In tens i t~t t  an. Der  Schwel len-  
we r t  l iegt  bei  e t w a  0,5 W a t t / c m  ~. Die D a u e r  der  App l ika -  
t ion  u n t e r h a l b  dieses W e r t e s  dt i r f te  d a b e i  ke ine  Rol le  
spielen.  Bei  den  yon  uns  v e r w e n d e t e n  U l t r a scha l l gene ra -  
t o r en  wi rd  d i r ek t  a m  M e s s w e r t a u f n e h m e r  die Ul t rascha l l -  
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