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Observa t ions  of fat  u t i l iza t ion dur ing  prolonged low speed 
swimming  would t e n d  to suppor t  th is  v iew 5, ~0. 

The ra tes  of ox ida t ion  by  the  whi te  muscle  were found 
to be re la t ively  low. Thus  i t  is doubt fu l  whe the r  ox ida t ive  
processes can p lay  a maj or role in supply ing  energy during 
in tens ive  burs t s  of ac t iv i ty  by  th is  muscle.  

The role of glycogen in red  muscle  me tabo l i sm is 
uncer ta in .  Higher  res t ing levels are found in the  red t h a n  
in the  whi te  muscle,  and dur ing sus ta ined  swimming  
glycogen has been observed to fall in the  red muscleT, 8. 
I t  has  been  d e m o n s t r a t e d  (see Table) t h a t  red muscle has 
a h igh oxida t ive  capac i ty  for py ruva te ,  the  p roduc t  of 
glycolysis t h a t  enters  the  citric acid cycle. I t  m a y  well be 
t h a t  bo th  fats  and  glycogen are  used as subs t ra tes  by  th is  
muscle.  An a l te rna t ive  hypo thes i s  is t h a t  red  muscle 
supp lemen t s  the  role of t he  l iver in supply ing  metabol i tes  
for glycolysis to t he  whi te  muscle  and in oxidis ing its 
lac ta te  n.  The high ra te  of p y r u v a t e  ox ida t ion  observed in 
the  red muscle is compat ib le  wi th  the  view t h a t  th is  
t issue could p lay  a s ignif icant  role in the  oxida t ion  of 
lac ta te  f rom the  whi te  muscle.  

Zusammen/assung. Sowohl in ro ten  als such  in weissen 
Muskelfasern ist  die Oxyda t ionsgeschwind igke i t  des 
P y r u v a t s  gr6sser als die des Octonoats .  Fiir ro te  Muskel- 
Iasern s ind die Wer t e  des z/H: Py ru v a t ,  14.27 kcal;  
Octonoat ,  6.64 kcal;  und  fiir weisse Muskelfasern : Py ruva t ,  
12.55 kcal;  Oc tonoa t  5.90 kcal. 
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F r e n c h  B e a n  S e e d  Coat  as  an  O v i p o s i t i o n a l  A t t r a c t a n t  for  th e  P u l s e  B e e t l e ,  C a l l o s o b r u c h u s  rnacu-  

la tus  ( F a b r i c i u s )  

Several  species of beet les  belonging to  the  fami ly  
Bruchidae  are serious insec t -pes ts  of s tored pulses and 
beans.  At  generic and specific level, these  insects  exh ib i t  
a h igh  degree of specif ic i ty  for the i r  g rowth  and develop-  
m e n t  towards  the  var ious  seed species of legumes. In  mos t  
of t he  known species of bruchids ,  i t  is the  oviposi t ing 
adul t  which per forms  the  actual  selection of the  hos t  by  
cement ing  her  eggs on the  seed surface dur ing  oviposi t ion.  
In  a mix tu re  of m a n y  seed species of legumes, a t  least  4 
species of b ruch ids  are known to exh ib i t  a d is t inc t  
preference  for ovipos i t ion  on some seeds r a the r  t h a n  on 
others  x-4. No correlat ion,  however ,  exis ts  be tween  the  
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Ovipositional response of Callosobruchus maculatus on chick pea 
seeds soaked in the acqueous extract of French bean seed coat and 
water. 

preferent ia l  oviposi t ion by  the  adul t  for d i f ferent  seed 
species and the  subsequen t  larval  deve lopment .  Some 
of the  phys ica l  character is t ics  o f  the  legume seeds, like 
curva tu re  of the  seed for C. chinensis (L.), t ex tu re  of the  
seed coat  for C. maculatus, C. chinensis and C. analis (F.), 
have  been shown to be possible  guiding s t imuli  for 
preferent ia l  oviposit ionS, ~. The oviposi t ional  a t t r a c t a n t  
ac t iv i ty  of soybean  saponin  ex t rac t  for C. chinensis was 
no t  considered to be of any  biological s ignif icanceL The 
p resen t  work for t he  f i rs t  t ime  repor t s  the  oviposi t ional  
a t t r a c t a n t  ac t iv i ty  of F rench  bean  seed coat  for C. 
maculatus. 

Methods and results. A cul ture  of C. maculatus 'was 
ma in t a ined  in glass jars covered wi th  musl in  conta in ing  
green g ram seeds a t  30~ 4- I~  and 55-60% relat ive 
humid i ty .  All the  expe r imen t s  were also conduc ted  at  the  
aforesaid t e m p e r a t u r e  and re la t ive  humid i ty .  

Since the  seed coat  of d i f fe rent  legume seeds comes in 
d i rec t  con tac t  w i th  t he  ovipos i t ing  females;  these  were 
gen t ly  r emoved  w i t h o u t  damaging  the  in te rna l  surface. 
For  each legume, 10 seeds w i t h o u t  seed coat  and 10 wi th  
seed coat  were placed toge the r  in a pe t r id i sh  where in  
2 pairs  of newly  emerged  adul ts  were  released for oviposi-  
t ion  for 96 h. The resul ts  of t he  expe r imen t  have  been 
shown in Table  I. I t  appea red  t h a t  t he  seed coat  of some 
legumes m a y  Contain subs tance(s)  which  induce the  
gravid  females  to lay more  eggs, since the  m e a n  n u m b e r  of 
eggs laid were s ignif icant ly  more  on the  seeds hav ing  seed 
coat  t h a n  on those  w i t h o u t  seed coat.  Chickpea, however ,  
was an except ion,  where  the  absence of seed coat  d id  no t  
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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) 
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