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affect  the  mean  n u m b e r  of eggs deposi ted.  The presence 
or absence of the  seed coat  af fec ted  the  pre fe ren t ia l  
ovipos i t ion  by  the  gravid  insect  to  a m a x i m u m  ex t en t  in 
F rench  bean  and  hence  the  seed coats  of th is  legume were 
used in t he  subsequen t  exper iments .  

Ten g of f inely ground F rench  bean  seed-coat  was 
ex t r ac t ed  wi th  250 ml of dist i l led wa te r  for 3 h. The 
s lurry was fi l tered.  Fi l ter  paper ,  which normal ly  does 
no t  induce egg laying, and  the  chickpea seeds on which  no 
s ignif icant  difference was recorded for the  preferent ia l  
ovipos i t ion  (Table I), were chosen in tile subsequen t  
exper iment .  Tile f i l ter  pape r  s t r ips  of 3 cm by  2 cm were 
made  into the  cyl inders  of abou t  8 m m  diameter .  One lot 

Table I. Seed coat as a factor for the ovipositionaI preference of 
Callosobruchus maculatus (Fabricius) 

Seeds Mean number of eggs oviposited 

Seeds with seed coat~ Seeds without 
seed coat ~ 

French bean 66.40 (5%90) 5.00 (1-12) 
Red gram 49.40 (31-86) 20.60 (8-31) 
Cowpea 88.60 (61-115) 14.40 (1-29) 
Pea 39.80 (30-62) 15.20 (10-17) 
Green gram 35.60 (23-50) 24.60 (12-40) 
Chickpea 26.60 (10-36) 19.00 (9-41) 
Lentil 15.80 (7-33) 4.60 (1-14) 

Vaiues in parentheses indicate the range of maximum and minimum 
number of eggs laid in the replicates. S.E. (pulses) -t- 5.646; S.E. 
(Treatment) ~= 3.018 C.D. (5%) 15.969; C.D. (5%) 8.536 

Table II. Oviposition real attractant activity of French bean seed 
coat extract for C. maculatus 

Treatment Mean No. ol eggs oviposited 
on 5 cylinders 

of 50 fi l ter  pape r  cyl inders  was immersed  in a beaker  
conta in ing  the  ex t r ac t  for 30 min  and  ano the r  lot  of 
cyl inders  in dist i l led wa te r  for t he  same dura t ion .  These 
2 1ors were dr ied overn igh t  a t  28 ~ 5 cyl inders  f rom each 
lot  were mixed  and placed toge the r  in a pe t r id i sh  covered 
wi th  musl in  and  25 pairs  of newly  emerged adul ts  were 
released for oviposi t ion.  The n u m e r  of eggs laid on 
cyl inders  of each lot  were counted  af ter  10 days  (Table II). 

A lot  of 50 chickpea  seeds was soaked in F r ean ch  bean  
seed coat  ex t rac t  for 3 h, and  ano the r  lot  in dist i l led wa te r  
for the  same durat ion.  The seeds f rom the  2 lots were t h e n  
dr ied overn igh t  a t  28 ~ 5 seeds f rom each of these  lots 
were mixed  toge the r  and  placed in a pe t r id i sh  covered 
wi th  musl in  and  3 pairs  of newly  emerged  adul ts  were 
released for oviposi t ion.  Tile n u m b e r  of eggs depos i ted  
were counted  at  var ious  t ime  in tervals  upto  120 h 
(Figure). 

The oviposi t ional  a t t r a c t a n t  ac t iv i ty  in F rench  bean  
seed coat  for C. maculatus is here reporeed for the  f i rs t  
t ime  s . Since th is  insect  lays ve ry  few eggs on iner t  
surface, and  s ignif icant  differences exis t  in the  ra te  of 
oviposi t io  n on seeds w i th  and w i t h o u t  seed caots  of o ther  
legume hos ts  as well, i t  appea r s  t h a t  tile occurrence of 
chemical  ovipos i t ional  a t t rac~ants  is fairIy c o m m o n  if no t  
universa l  9. The isolat ion and  chemical  charac te r iza t ion  
of these  a t t r a c t a n t s  f rom the  hos t  seeds, fol lowed b y  
breeding to e l iminate  or reduce these  subs tances  in the  
seed varieties,  m a y  provide  an effective m e t h o d  for ~he 
contro l  of th is  insect.  

Zusammen[assung. Nachweis ,  dass die Samenhti l Ien 
gewisser Leguminosena r t en  die Eiablage  des Bohnen-  
kgfers Callosobruchus maculatus s t imul ieren  und  die 
Wasse rex t r ak t e  a t t r ak t i ve r  Samenhi i l len die Oviposi t ion 
such  auf ine r t em Fi l t e rpap ie r  anregen.  
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French bean seed coat extract 115.6 
Distilled water (control) 11.3 
t-value 17.200. 
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R e g e n e r a t i o n  of  Drosophila melanogaster M a l e  L e g  

Prol i fe ra t ion  is a p re requis i t e  for ep imorphic  regenera-  
t ion.  In  order  to t e s t  if regenera t ion  in leg discs 1 is also 
d e p e n d e n t  on prol i ferat ion,  we cul tured  leg imaginal  
discs wi th  excised end knobs  (called the  r ema inde r  
pieces) in to  adul t  females  which  were kep t  on a pro te in-  
free sugar d ie t  4 days  pr ior  to receiving the  implan t .  
This  e n v i r o n m e n t  p reven t s  the  imaginal  cells f rom 
mul t ip ly ing  2. The imp lan t  was cul tured  for 2, 4, or 8 days  
in sugar fed animals  and  then  t e s t ed  for d i f fe ren t ia t ion  by  
t r a n s p l a n t i n g  in to  a larval  hos t  for metamorphos i s .  

The Table  shows t h a t  regenera t ion  fails when  r ema inde r  
{ragmen• were cu l tured  in s t a rved  adul t  hosts .  How ev e r  
regenera t ion  does occur f r equen t ly  in well fed hos t s  1. 
But ,  the  ab i l i ty  to  regenera te  is no t  lost  i r revers ibly  
dur ing  cul ture  under  s t ressed condit ions.  If  imp lan t s  
f rom s ta rved  females  are in jec ted  in to  72-h-old larvae the  
t ime  before me tamorphos i s  is suff icient  to allow regenera-  

D i s c  F r a g m e n t s  in S u g a r  F e d  F e m a l e  H o s t s  

t ion  of claws in 1/3 of the  cases. As cul ture  t ime  in sugar- 
fed flies increases the  size of the  imp lan t ed  f r agment s  
decreases.  This is also ref lected by  a decrease of t he  
br is t le  number s  in the  p rox imal  segments  (Coxa, Tro- 
chan te r  and Femur) .  The n u m b e r  of these  bris t les  
increases d ramat i ca l ly  when  the  cul tured  f r agment s  are 
in jec ted  in to  72-h-old larval  hos ts  again giving t h e m  
some t ime  to  grow. 

Moreover,  a f ter  r ema inde r  pieces were cu l tured  for one 
day  in flies which  were fed only  sugar, we b r o u g h t  the  
hos t s  for 2 days  onto  norms1 food and  then  in jec ted  the  
imp lan t s  in to  old (105 h) larval  hosts .  In  42}/o (n = 12) 

1 G. Schubiger, Devl Biol. 26, 277 (1971). 
2 A. GARCI~.-BELLII)O, Wilhelm Roux Arch. EntwMeeh. Org. 758, 

212 (1967). 
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Differentiation and regeneration (claw formation) of remainder pieces after culture in starved adult hosts 

EXPERIENTIA 29/5 

Culture time in Age of larval 
starved adults hosts (h) 
(days) 

n Coxa Troehanter Femur Claw formation (%) 

0 105 18 14.9 ~ 2.3 10.1 :~ 1.9 101.7 4- 11.5 0 
2 105 9 10.9 ~ 4.2 6.0 _u 2.8 53.0 4- 23.2 0 
4 105 9 10.7 =t= 4.8 6.4 4- 3.1 62.5 4- 20.9 0 
8 105 9 4.4 4- 3.9 2.3 4- 2.7 17.7 4- 13.6 0 
8 72 9 10.7 4- 6.3 7.8 4- 5.1 78.4 4- 35.4 33 

Average number of bristles in Coxa, Trochanter and Femur. 

of t he  cases  t h e  t i s sue  h a d  r egene ra t ed  inc lud ing  t he  claw 
and  t h e  br is t le  n u m b e r  in t he  p r o x i m a l  s e g m e n t s  was  t he  
s a m e  as in controls .  

W e  can  conc lude  t h a t  r egene ra t i on  is d e p e n d e n t  on 
pro l i fe ra t ion  wh ich  is i nh ib i t ed  in sugar - fed  flies. I n  suc h  

a This investigation was supported by the following grant to Dr. 
H. SCHNEIDERMAN: No. GB-29561 from the National Science 
Foundation, and No. HD 06082 from the National Institutes of 
Health. 
Present address: Department of Zoology, University of Washing- 
ton, Seattle, Washington 98195, USA. 

hos t s  t he  i m p l a n t s  become  smal l e r  b u t  t he  d a m a g e  is 
r epa i rab le  8. 

Zusammen/assung. F r a g m e n t e  v o n  Be in ima g ina l s c he i -  
ben  regener ie ren  n icht ,  w e n n  sic in r e s t r i k t i v  ern&hrten  
W i r t c n  k u l t i v i e r t  werden,  wo P ro l i f e r a t ion  u n t e r d r i i e k t  
wird.  Die R e g e n e r a t i o n s h e m m u n g  is t  reversibeI ,  da  solehe 
F r a g m e n t e  in g u t  e r n g h r t e n  W i r t s l a r v e n  n o r m a l  regene-  
r ieren.  
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H i s t o n e s  f r o m  the  R e d  A l g a ,  Rhodymenia palmata ~. 
W h i l e  i t  is clear t h a t  his tories  of t h e  t y p e  m o s t  fu l ly  

cha rac t e r i zed  in calf t h y m u s  are f ound  on ly  in euca ryo tes ,  
it  is b e c o m i n g  a p p a r e n t  t h a t  no t  all e n c a r y o t e s  possess  
s uch  h i s t o n es  ~-5. Th i s  ra ises  a n u m b e r  of ques t ions .  A t  
wh ich  s t age  in t h e  d e v e l o p m e n t  of l iv ing  o r g a n i s m s  did 
h i s t ones  ap p ea r  ? Pr ior  to  t h i s  s tage,  did o the r  p r o t e i n s  
fulfil  t he i r  role in re la t ion  to t h e  s t r u c t u r e  a n d  p roper t i e s  
of c h r o m a t i n  ? If so, m h a t  is t he  n a t u r e  of t hese  p ro t e ins  ? 

I t  is t h o u g h t  t h a t  d e v e l o p m e n t  of a t yp i ca l  nuc l ea r  
enve lope  occur red  in t he  t r a n s i t i o n  f rom the  b lue -g reen  
a lgae  to  t h e  red  algae ~. Therefore ,  it  s e emed  adv i sab l e  to  
e x a m i n e  a m e m b e r  of t h e  red  a lgae  in an  in i t ia l  a t t e m p t  
to  an swer  t h e se  ques t ions .  Because  of i ts  r e a d y  ava i lab i l i ty ,  
Rhodymenia palmata (L.) Grey.  s was  chosen.  

Materials and methods. Calf t h y m u s  histories,  s t a n d a r d  
p ro t e ins  a n d  2 -deoxy-adenos ine  were o b t a i n e d  f rom the  
S i g m a  L o n d o n  Chemica l  Co. L td .  All o the r  r e a g e n t s  used  
were of A n a l a r  g rade  where -eve r  possible.  

F r e s h  s am p le s  of t h e  a lga  were col lected f rom the  coas t  
of E a s t  L o t h i a n  a n d  h o m o g e n i z e d  in dis t i l led wa t e r  by  
two  p a s sag es  t h r o u g h  a 25 ml  c a p a c i t y  X-p res s  (Biotec 

Table I. Relative amounts of protein obtained by pH titration 

pH Protein obtained (mg) 

2.8 93.4 
2.1 9.3 
1.8 16.0 
1.3 10.5 
1.0 6.9 

Ltd. ) .  Fo l lowing  th is ,  p ro t e ins  were e x t r a c t e d  f rom the  
h o m o g e n a t e  b y  3 t e c h n i q u e s  n o r m a l l y  used  to o b t a i n  
historic% viz. serial  p H  t i t r a t i o n  7, d i rect  acid e x t r a c t i o n  
w i t h  0.25 M su lphu r i c  acid fol lowing r e m o v a l  of r i bosoma l  
p ro t e ins  a t  p H  2.8, a nd  d i f fe ren t ia l  sa l t  e x t r a c t i o n  s 

D N A  was  e s t i m a t e d  b y  t h e  d i p h e n y l a m i n e  r eac t ion  9 
fol lowing e x t r a c t i o n  b y  t he  m e t h o d  of SCH~IDT a nd  
THANNHAUSER 1~ P r o t e i n  w a s  m e a s u r e d  in e x t r a c t s  by  
t he  m e t h o d  of WARBURG a nd  CHRISTIAN 11. P ro t e in  b o u n d  
p h o s p h a t e  was  d e t e r m i n e d  b y  t he  m e t h o d  of AMES 12. 
A m i n o - a c i d  a na ly s i s  was  carr ied  ou t  on a Te c hn i c on  
A u t o - A n a l y s e r  fol lowing h y d r o l y s i s  of t he  p ro t e ins  in 
5.65 M hyd roc h lo r i c  ac id  for 24 h a t  105~ 

P o l y a c r y l a m i d e  gel e lec t rophores i s  was  e i ther  as descr ib-  
ed b y  JOHNS la for h i s tones ;  or as descr ibed  by  WEBER 
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