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3. I1 y a u n  r a p p o r t  en t re  la qua l i t6  n u t r i t i v e  de la nou r -  
r i t u r e  (ici p o m m i e r  ou prunie r )  e t  les dur6es  de d6velop-  
p e m e n t  larvai re .  Celles-ci son t  m i n i m a l e s  lorsque  la  qua -  
l i t6 du  ieui l lage est  o p t i m u m .  U n  feuil lage gr@16, a t t e i n t  
de  myeose  ou p a r  la s@cheresse a m i n e  une  a u g m e n t a t i o n  
du  t e m p s  de vie larvai re .  I1 est  donc  n@cessaire de condui re  
les s@ries exp6r imen ta l e s  comple tes  ~ la m@me @poque 
p o u r  ana lyse r  c o r r e c t e m e n t  tes t e m p s  de vie Iarvaire .  
4. La  lumi@re rouge  c o r r e s p o n d a n t  au  m a x i m u m  d ' a b -  
so rp t i on  des chromoprot@ines de la pho rcab i l i ne  e t  de la 
p t6 rob i l ine  (630-670 rim), p r o v o q u e  (sous la p h o t o p h a s e  
d i a p a u s a n t e  de 8 h /24  h, la t e m p 6 r a t u r e  de 20~ e t  
lorsqu 'e l le  est  fournie  dans  les boi tes  d'61evage avec  une  
6nergie q u a n t i q u e  voisine,  de celle de la lumibre  b l a n c h e  
e x p 6 r i m e n t a l e ,  de 1200 ~ 1400 p. E in s t e in s  cm -~ s -1) 
a) une  acc616ration spec tacu la i r e  du  d 6 v e l o p p e m e n t  lar-  
va i re  ( ~ : 2 9 , 1 3  jours  an  lieu de 48,52 chez  les tgmoins) ,  
b) une  i n h i b i t i o n  to t a l e  de la d i apause  n y m p h a l e  (le 
c o m p o r t e m e n t  phys io log ique  et  6t iologique est  pa r fa i t e -  
m e n t  normal ) .  
5. Lorsque  l '6nergie es t  d iminu~e  de moi t i6  (730 p. E in -  
s t e ins  cm -2 s -~) nous  n ' o b t e n o n s  p lus  ce t t e  doub le  ac t ion .  
Cependan t ,  dans  sa s u b s t i t u t i o n  ~ la s co tophase  d ' u n  
r y t h m e  de 8 h /24  h e n  lumigre  b lanche ,  elle c o n d u i t  

100% de n y m p h e s  ~ d 6 v e l o p p e m e n t  direct ,  sans  ac- 
e61gration no t ab l e  de la dur6e du d6ve loppemer i t  la rvai re .  
6. L a  lumibre  c o r r e s p o n d a n t  au m a x i m u m  d ' a b s o r p t i o n  
(570-600 nm) de la pho rcab i l i ne  libre, fournie  avec  l '6ner-  
gie q u a n t i q u e  correcte ,  es t  sans  effet  sur  le d6 t e r m in i sme  
p h o t o p 6 r i o d i q u e  de la d i apause  mais  amgne  u n  raccour -  
c i s s emen t  i m p o r t a n t  de la v ie  l a rva i re  ( ~ : 3 7 , 1 3  jour s  
a n  lieu de 48,52 jours) .  
7. L a  lumigre  du  m i n i m u m  d ' a b s o r p t i o n  p i g m e n t a i r e  
( lumi6re ver te) ,  t ou jou r s  avec  la p h o t o p h a s e  de 8 h /24  h 
e t  la  t e m p 6 r a t u r e  de 20~ condu i t  ~ une  mor t a l i t~  des 
chenil les,  supfir ieure ~ 76%,  u n  a s y n c h r o n i s m e  darts les 
mues  larvai res ,  une  dur6e de d 6 v e l o p p e m e n t  plus  impor -  
t a n t e  que chez les t 6moins  et  ~ 100% de d i apause  n y m -  
phale .  
Conclusion. L a  lumigre  c o r r e s p o n d a n t  /~ l ' a b s o r p t i o n  
m a x i m u m  des  eh ro m opr o t 6 i ne s  de la  p t6 rob i l ine  e t  de la 
phorcab i l ine ,  fournie  dans  des cond i t ions  d '6nerg ie  q u a n -  
ticlue vois ine  de celle de la lumi~re b lanche ,  avec  la p h o t o -  
p h a s e  d i a p a u s a n t e  de 8h/24 h e t  la t e m p 6 r a t u r e  n e u t r e  de 
20 ~ p r o v o q u e  ehez  Act i~s  selene ur~ doub le  effe t  phys io-  
logique:  r a ccou rc i s s em en t  spec tacu la i r e  de la dur6e de 

vie l a rva i re  et  i n h i b i t i o n  to ta l e  du  d6 t e rmin i sme  p h o t o -  
p6r iod ique  de la d i apause  n y m p h a l e .  Ce r6su l t a t  pr6c6- 
d e m m e n t  o b t e n u  chez  Pier i s  b rass icae  d a n s  les m@mes 
cond i t ions  de longueurs  d 'onde ,  d '6nergie ,  de p h o t o p h a s e  
e t  de t e m p 6 r a t u r e ,  ne d e v r a i t  p o u r t a n t  a p p a r a i t r e  que  
sous des p h o t o p h a s e s  e t  des t e m p e r a t u r e s  61ev6es (par 
exemple  27~ et  16h/24 h d'@clairement).  Nous  p o u v o n s  
donc  6 tab l i r  une  r e l a t i on  en t r e  les l ongneur s  d ' ondes  
utilis@es et  le m 6 t a b o l i s m e  de l ' insec te  sans  qu ' i l  soft  
c e p e n d a n t  possible,  dans  l ' 6 t a t  ac tue l  des recherches ,  de 
d6finir  (in v ivo  c o m m e  in v i t ro)  la p a r t  d ' a c t i v i t 6  des 2 
ch romopro td ines .  
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Elongated chromosomes  in Pieris brassicae L. (Lepidoptera, Pieridae) 
after treatment with colchicine 
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Summary. E l o n g a t e d  chromosomes ,  wh ich  can  be  a r r a n g e d  in to  k a r y o g r a m s  on  the  basis  of length ,  were o b t a i n e d  
for  t h e  f i rs t  t i m e  in Pier is  b rass icae  L. (P ier idae :  Lep idop te ra ) .  

To m a k e  t he  ka ryo logy  of a n y  group  m e a n i n g f u l  a de-  
t a i l ed  c h a r a c t e r i z a t i o n  of t he  k a r y o t y p e s  of t h e  va r ious  
species is v e r y  necessary .  However ,  t he  l e p i d o p t e r a n  
c h r o m o s o m e s  genera l ly  h a v e  a m a r k e d  t e n d e n c y  to  con-  
t r a c t  e x t r e m e l y  and  assume  t h e  fo rm of smal l  spher ica l  or 
ovo id  bodies  a t  m e t a p h a s e ,  and,  excep t  for t h e  n u m e r i c a l  
coun t ing ,  o the r  f ea tu res  of t he  k a r y o t y p e s  c a n n o t  be  
cha rac t e r i zed .  The  b u l k  of t h e  c h r o m o s o m a l  d a t a  on  t he  
l ep idop t e r an  species is due to the  ana lyses  of De Lesse, 

Soumala inen ,  Sa i toh  a n d  a few o the r s  2. These  workers  
m a d e  ex tens ive  s tud ies  a n d  r epo r t ed  m a n y  i m p o r t a n t  
obse rva t i ons  w i t h  r ega rd  to  t he  n u m e r i c a l  de ta i l s  of t h e  

1 Acknowledgments. We wish to express our sincere thanks to 
Dr A. K. Datta-Gupta, Professor and Head of our Department, 
for providing the research facilities and for encouragement. 

2 R. Robinson, in: Lepidoptera Genetics, p. 687. Pergamon press, 
Oxford 1971. 



610 Specialia EXPERIENTIA 33/5 

Fig. 1. Spermatogonial metaphase from an/retreated larva. 
Fig. 2. Metaphase II from an untreated larva. 
Fig. 3 and 4. SpermatogoniM metaphases from treated larvae. 
Fig. 5. Metaphase I from a treated larva. 
Fig. 6 and 7. Karyograms made from figures 3 and 4. 

k a r y o t y p e s  a n d  t h e i r  e v o l u t i o n a r y  signif icance,  t h e  n a t u r e  
of t h e  k ine tochore ,  b i v a l e n t  conf igura t ion ,  etc. B u t  t h e  
morpho log ica l  de ta i l s  of t h e  k a r y o t y p e s  t h a t  would  he lp  
to  ana lyse  t h e  e l emen t s  i n d i v i d u a l l y  are  st i l l  l a c k i n g  in  
t h i s  group.  
Miller a n d  Miller ~ o b t a i n e d  e longa ted  ch ro mo s o mes  in a 
l e p i d o p t e r a n  species, in  which  t h e  e l emen t s  showed  a nice 
b e a d e d  appea rance .  However ,  t hese  ch ro mo s o mes  could  
n o t  be  a r r a n g e d  in a k a r y o g r a m  for m a k i n g  a compar i son  
a m o n g  t h e  e lements* .  W e  h a v e  been  successful  for t h e  
f i rs t  t i m e  in o b t a i n i n g  in Pier is  brass icae  e longa ted  
c h r o m o s o m e s  t h a t  can  be  cha rac t e r i zed  on  t h e  basis  of 
t he i r  l eng th .  Th i s  species was  selected because  i t  h a s  
fewer ch ro mo s o mes  t h a n  o thers .  C h r o m o s o m a l  p r e p a r a -  
t ions  were m a d e  b y  us ing  an  a i r -d ry ing  t e c h n i q u e  a f t e r  
i n j ec t ing  t h e  p r e p u p a l  l a rvae  w i t h  0.01 ml  of 0 .1% col- 
chic ine  so lu t ion  2 h before  dissect ion.  P r e p a r a t i o n s  were  
also m a d e  w i t h o u t  t h e  t r e a t m e n t  w i t h  colchicine.  I n  b o t h  
t h e  cases, t h e  t e s t i cu la r  t i ssue  was suspended  in 1 .0% 
sod ium c i t r a t e  so lu t ion  w h i c h  was rep laced  a f t e r  20 ra in  
b y  acet ic  a lcohol  (1:3) t h r o u g h  cen t r i fuga t ion .  Af te r  re- 
s u s p e n d i n g  the  m a t e r i a l  a n d  cen t r i fuga t ion ,  t h e  old f ixa-  
t i ve  was ch an g ed  b y  a smal l  a m o u n t  of t h e  new one. The  
m a t e r i a l  was  aga in  s t i r red  in to  suspens ion  which,  a f t e r  
30 min,  was  sp read  on  c lean slides a n d  air-dr ied.  These  
slides were  s t a i n ed  in Giemsa  solut ion.  
I n  t h e  case of u n i n j e c t e d  la rvae ,  s p e r m a t o g o n i a l  m e t a -  
phases  revea led  30 r o u n d e d  c h r o m o s o m e s  of t h e  usua l  
l ep i d o p t e r an  t y p e  (figure 1). M e t a p h a s e  I I  p l a t e s  pos-  
sessed 15 e l emen t s  of t h e  same  n a t u r e  (figure 2). I n  t h e  
t r e a t e d  ma te r i a l ,  however ,  t h e  s p e r m a t o g o n i a l  m e t a -  
phases  revea led  30 e longa t ed  c h r o m o s o m e s  showing  
v a r y i n g  l eng ths  (figures 3 an d  4). F r o m  these  p la t e s  i t  was  
possible  to  cu t  o u t  t h e  e l emen t s  a n d  cha rac t e r i ze  t h e m  
i n d i v i d u a l l y  on  t h e  basis  of t h e i r  l eng ths  (figures 6 a n d  7). 
T h e  2 k a r y o g r a m s  g iven  here  show in each  case 8 pa i rs  of 
large e longa ted  c h r o m o s o m e s ,  4 pa i r s  of med ium-s i zed  
e l emen t s  a n d  3 pa i r s  of smal le r  ones. No e l emen t s  could  
be d e s i g n a t e d  as t h e  sex chromosomes .  However ,  t h e r e  is 
a lone h e t e r o m o r p h i c  p a i r  in  t h e  g roup  of med ium-s i zed  
e lements .  Some c h r o m o s o m e s  show hooked  appea rance ,  
w h i c h  is n o t  due  to  a n y  local ized k ine tochores .  I n  fact ,  
t h e  i n a b i l i t y  of colchicine to s epa ra t e  t h e  c h r o m a t i d s  con-  
f i rms t h e  ho lok ine t i c  n a t u r e  of t h e  chromosomes .  Meta -  
phase  I shows 15 b i v a l e n t  w i t h  clear  c h i a s m a t a  (figure 5). 
T h e  n u m e r i c a l  c o u n t  m a d e  b y  earl ier  workers  4-6 is con-  
f i rmed  in t h i s  analysis .  I t  is be l i eved  t h a t  f u r t h e r  s tud ies  
on  t h i s  p a t t e r n  m a y  be  more  useful  in t h e  l ep i d o p t e r an  
species for  d e t e r m i n i n g  a n y  evolu•  t r e n d s  and  
c h r o m o s o m a l  changes  in t h e i r  ka ryo types .  
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Z. Lorkovie, Chromosoma 2, 155 (1941). 
As this paper was in press, we saw a similar report of T. R. L. 
Bigger (Cytologia 40, 713, 1975}, but describing P. brassicae 
chromosomes as monocentric. This is not confirmed by us here. 

Synapsing pathways through the guinea-pig inferior mesenteric ganglion 
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Summary. All 4 g roups  of ne rves  c o n n e c t i n g  w i t h  t h e  gu inea-p ig  infer ior  mesen te r i c  gang l ion  c o n t a i n  s y n a p t i c  i n p u t s  
w h i c h  a c t i v a t e  pos tgang l ion ic  a c t i v i t y  in  nil g roups  e x c e p t  t h e  l m a b a r  sp l anchn ic  nerves .  

The  gu inea-p ig  infer ior  m e s e n t e r i c  gang l ion  (IMG) receives  (AMN) a n d  colonic ne rves  (CN). I n t r a c e l l u l a r  record ings  
a mu l t i p l e  i n p u t  f rom l u m b a r  sp l anchn ic  ne rves  (LSN),  h a v e  s h o w n  t h a t  m o s t  gang l ion  cells receive  s ev e ra l  i n p u t s  
h y p o g a s t r i c  ne rves  (HN),  a scend ing  m e s e n t e r i c  n e r v e  f rom each  of these  sources  w i t h  up  to  40 f ibres  s y n a p s i n g  


