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D u r i n g  t he  course of i nves t i ga t i ons  on  t he  deve lop-  
m e n t a l  s tud ies  in  Drosophila nasuta, some pecu l ia r i t i e s  
were obse rved  p e r t a i n i n g  to t h e  r a t e  of d e v e l o p m e n t  of 
t he  eggs la id  soon a f t e r  s t a r va t i on .  T he  d e v e l o p m e n t a l  
o b s t i n a c y  of these  eggs d u r i n g  d e v e l o p m e n t  are  here  
repor ted .  Fo l lowing  t h e  p rocedure  of DELCOIJR ~, 2 
b a t c h e s  of eggs were o b t a i n e d  : 1. The  eggs la id  d u r i n g  the  
f i rs t  12 h a f te r  s t a r v a t i o n  (~- 6 h) a n d  2. of t i le eggs la id  
l a t e r  (~: 6 h). F r o m  each  b a t c h  of eggs collected,  ha l f  of 
t h e m  were i n c u b a t e d  a t  a c o n s t a n t  t e m p e r a t u r e  of 21~ 
(T  O ) a n d  t he  o the r  ha l f  a t  an  a m b i e n t  f l u c t u a t i n g  room 
t e m p e r a t u r e  of 23 ~ to  28~ (T'). I n  o rder  to  m a i n t a i n  
u n i f o r m  p r e - a d u l t  dens i ty ,  100 eggs were t r a n s f e r r e d  to  
via ls  ( 1 " •  3") c o n t a i n i n g  equal  a m o u n t  of food (normal  
w h e a t  c r eam agar  media)  seeded w i t h  yeas t .  T he  f i rs t  
b a t c h  has  10 via ls  each  a t  T O and  T" and  second ha s  
29 r i m s  a t  T o a n d  26 v ia l s  a t  T'. 

Figures  1 a n d  2 i l l u s t r a t e  t he  p a t t e r n  of emergence  of 
t h e  a d u l t s  a t  T O a n d  T', r e spec t ive ly  in t he  two  b a t c h e s  of 
eggs. Tab le  I gives t h e  m e a n  d e v e l o p m e n t a l  t i m e  w i t h  
t he  s t a n d a r d  er ror  of each  b a t c h .  Tab le  I I  i nco rpora t e s  t he  
s u m m a r y  of t he  S t u d e n t  t - tes t  c o m p u t e d  to  c o m p a r e  t he  
m e a n  values.  The  f i rs t  b a t c h  of eggs e x h i b i t e d  s ign i f ican t  
r e t a r d a t i o n  over  t h e  second b a t c h  of eggs a t  b o t h  T o a n d  
T '  t e m p e r a t u r e s .  Eggs  la id  soon a f t e r  s t a r va t i on ,  exper t -  

Table I. Mean developmental time in days for the 2 batches of eggs 

Batch I Batch II 

T O 20.11 ~ 0.095 14.84 -1- 0.049 

T' 13.74 :~ 0.089 10.14 =[= 0.045 

ence a s lower d e v e l o p m e n t a l  r a t e  t h a n  t he  eggs la id  
a f te rwards .  The  t ab l e s  also r evea l  t h a t  a t  r oom t e m p e r a t u r e  
the  eggs undergo  a f a s t e r  r a t e  of d e v e l o p m e n t  t h a n  a t  t he  
c o n s t a n t  t e m p e r a t u r e .  

D u r i n g  s t a r v a t i o n  t h e  eggs h a v e  r e m a i n e d  in t b e  
r e p r o d u c t i v e  s y s t e m  a n d  are  o the rwise  la id  if t he re  is a 
su i t ab l e  surface.  These  d e t a i n e d  eggs can  be  expec t ed  to 
h a v e  i n i t i a t e d  t h e i r  ear ly  e m b r y o n i c  d e v e l o p m e n t  before  
t h e y  were laid. Th i s  be ing  so, these  f i rs t  b a t c h  of eggs 
should  man i f e s t  c o m p a r a t i v e l y  a fas te r  r a t e  of a d u l t  
emergence  t h a n  t he  eggs of t h e  l a t e r  ba tches .  

In sp i r e  of this ,  w h y  sould t he  f i r s t  b a t c h  of eggs col lected 
soon a f t e r  s t a r v a t i o n  man i f e s t  a de layed  r a t e  of develop-  
m e n t ?  T h o u g h  i t  is d i f f icul t  to  ass ign al ly  def in i t e  
reasons  for this ,  some sugges t ions  could be  made .  The  
d i s p a r i t y  in  t h e  r a t e  of eclosion of a d u l t  flies m a y  be  due  
to t h e  fol lowing reasons.  I f  t h e  so journ  of t he  oocytes  
exceed t he  p resc r ibed  o p t i m u m  per iod  w i t h i n  t he  repro-  
d u c t i v e  sys tem,  i t  m a y  affec t  t h e i r  f u t u r e  d e v e l o p m e n t ;  
r e t e n t i o n  m a y  end  up  in t he  p r o d i g a l i t y  of t he  eggs of 
d i f f e ren t  s tages  in t he  sys tem,  wh ich  m a y  affec t  t i le  egg 
phys io logy  r e su l t i ng  in  t he  r e t a r d a t i o n  of deve lopmen t ,  
a n d / o r  i t  m a y  be due  to t h e  biological  h o m e o s t a t i c  
o b s t i n a c y  of t h e  p o p u l a t i o n  du r ing  t he  pe r iod  of s t a r v a t i o n  
in n a t u r e  to  p ro long  t h e i r  d e v e l o p m e n t a l  pe r iod  to  get  
over  t he  in imica l  cond i t i ons  of n a t u r e .  

F u r t h e r  work  is in  progress  to  dec iphe r  t h i s  event .  
I t  is fel t  t h a t  in  e m p l o y i n g  t he  De lconr ' s  p rocedure  care  
h a s  to  be  t a k e n  to  e l i m i n a t e  t he  f i r s t  b a t c h  of eggs 
(first  12 h) col lected a f t e r  s t a rva t i on .  

Zusammen/assung. W e i b c h e n  yon  Drosophila nasuta 
w u r d e n  wS~hrend 5 h gehunger t .  N a c h k o m m e n  aus  den  in 
den  n / i chs ten  12 h abge leg ten  E i e r n  e n t w i c k e l t e n  s ich  
b e d e u t e n d  l a n g s a m e r  als jene  aus  den  sp~te r  abge l eg t en  
E ie rn .  
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Table II. Summary of the Student t-test computed to compare the 
meai1 values within and between batches of eggs at T O and T' 

I and II I and II Iof T~ Ilof T~ and 
of T O of T' I of T' II of T' 

I value 52.70 40.00 49.00 78.33 

p value <0.001 %0.001 <0.001 <0.001 
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Induced Interchanges in Finger Millet (Eleusine 

ChromosomM i n t e r c h a n g e s  c o n s t i t u t e  one of t h e  mos t  
i m p o r t a n t  t y p e  of s t r u c t u r a l  change  re su l t ing  in a l t e r a t i o n  
of c h r o m o s o m e  m o r p h o l o g y  a n d  n u m b e r .  T h e y  are used  
no t  on ly  to ga in  bas ic  cy togene t i c  i n f o r m a t i o n  b u t  also 
as a ids  in  b r e e d i n g  (BURNHAM2). I n d u c e d  t r an s l oca t i ons  
were f i r s t  r epo r t ed  b y  S tad le r  in  maize  in 1930. Since 
then ,  i n t e r c h a n g e s  h a v e  been  i nduced  in m a n y  crop 
p lan t s .  SJODIN 0 m a d e  ex tens ive  s tud ies  on  i nduced  
t r an s loca t i ons  in  Vices [aba. However ,  such  s tud ies  h a v e  
n o t  b e e n  r epo r t ed  in  f inger  mi l le t ,  Eleusine coracana 
which  is one of t h e  i m p o r t a n t  mi l l e t  crops  of S o u t h  Ind ia .  
The  p re sen t  p a p e r  deals w i t h  ce r t a in  cy togene t i c  aspec ts  
of i nduced  t r a n s l o c a t i o n s  in  t h i s  crop. 

D u r i n g  t he  course  of our  de ta i l ed  cy to logica l  s tudies  
in  t h e  g a m m a  i r r a d i a t e d  ma te r i a l ,  p l a n t s  showing  in te r -  
changes  were observed  in t h e  progenies  of seeds t r e a t e d  

coracana Gaert) 

w i t h  doses of 20, 30 a n d  40 IZr g a m m a  rays  in  t he  v a r i e t y  
CO.1. For  t he  i so la t ion  of i n t e r c h a n g e  he te rozygotes ,  
p l a n t s  showing  50% or more  s t e r i l i t y  were se lected a n d  
t he  meiosis  was  s tud ied  in t he  f lower  b u d s  f ixed in 1 :3  
acet ic  alcohol.  A n t h e r  s m e a r  p r e p a r a t i o n s  were m a d e  
us ing  1% ace toca rmine .  Wel l  sp read  meio t ic  p la tes  were 
ana ly sed  for t he  f r equency  a n d  types  of q u a d r i v a l e n t s ,  and  
t h e  d a t a  are p r e sen t ed  ill t h e  Table .  O u t  of t he  50 p l a n t s  
s tudied ,  19 p l a n t s  were found  to  show in te rchanges .  The  
s t u d y  of f r equency  of cells w i t h  t r an s loca t i ons  revea led  
cons iderab le  di f ferences  in  d i f fe ren t  p lan t s .  P e r c e n t a g e  
of cells w i t h  q u a d r i v a l e n t s  r anged  f rom 5.0% to 71.4% in 
d i f fe ren t  p lan t s .  The  f r equency  of types  of q u a d r i v a l e n t s  
obse rved  in d i f fe ren t  t r a n s l o c a t i o n  he t e rozygo te s  is also 
g iven  in t he  Table .  I t  is c lear  f rom t h e  T a b l e  t h a t  t h e  
f r e q u e n c y  of r ing  a n d  cha in  q u a d r i v a l e n t s  also va r i ed  in 
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Frequency and types and quadrivalents in different translocation 
heterozygotes of finger millet 

Culture Cells with Types of quadrivalents 
No. quadrivalents ( % ) ( % ) 

Rings Chains 

84-1 40.0 91.6 
84-2 71.4 88.0 
84-3 12.9 49.7 
88-1 5.0 33.3 
88-2 30.4 70.0 
88-3 32.3 10.0 
89-1 58.1 77.7 
89-2 25.0 16.6 
89-4 50.0 80.0 
89-5 6.7 - 
90-2 62.5 44.0 
90-3 30.3 10.0 
90-4 10.3 60.0 
91-1 50.3 57.1 
91-2 71.4 66.7 
91-3 61.8 58.6 
92-1 51.2 40.8 
92-2 71.0 31.8 
92-3 61,6 6.2 

in d i f fe rent  p lants .  The pe rcen tage  of r ing quadr iva ten t s  
ranged  f rom 2.6% ill p l an t  No. 92-3 to 91.6% in p l a n t  
No. 84-1. In  one p l an t  (86-5) only chain quadr iva l en t s  
were observed exclusively.  On an average,  f requency  of 
chain quadr iva len t s  was s l ight ly  higher  t h a n  the  r ing 
quadr iva lents .  

The associat ion of t ypes  of 4 chromosomes  in t rans -  
locat ion he te rozygotes  was e i ther  in the  form of a r ing 

8.4 
12.0 or chain (Figures 1 and  2). In  2 plants ,  ceils w i th  2 rings of 
50.3 4 chromosomes  and  a chain  of 6 chromosomes  were ob- 
66.7  served occasional ly (Figures 3 and  4). 
3 0 . 0  Studies  on induced  in te rchanges  have  been  repor ted  
90.0 in m a n y  crop p lan t s  by  several  workers  (BIJ~NI~AM1; 
22.3 CALDECOTT and SMITHS; GOTTSCHALK4; SJODIN6;KALLO 
83.4 and  DASS). In  t he  p resen t  s t u d y  in te rchange  he terozy-  
20.0 gores were isolated f rom the  p lan t s  raised f rom the  g a m m a  

100.0 
56.0 i r rad ia ted  seeds. Bo th  r ing and  chain quadr iva len t s  were 
90.0 observed dur ing  meiosis. The fo rma t ion  of r ing or chain 
40 .0  quadr iva len t s  depends  upon  two factors.  F i r s t ly  on the  
42.9 occurence of cha i sma in the  in t e rchanged  segments ,  and 
33.3 secondly on the  leng th  of in t e rchanged  segmen t  i tself 
41 .4  BURNHAM2). H igh  f requency  of r ings observed a t  least  
59.2 in some plar~ts in t he  p resen t  s t u d y  ind ica tes  t h a t  t he  
68.2 length  of exchanged  segment  b e t w een  non-homologous  
93.8 

chromosomes  are suff ic ient ly  long for the  chromosomes  
to pai r  and  recombine.  On the  o ther  hand,  the  prevalence  
of only chain  quadr iva len t s  observed ill one of the  p lan ts  
(89-5) in tile p resen t  case indica tes  t h a t  the  exchange  
has poss ibly  t aken  place b e t w een  a long and  a shor t  
segment  7. 

Zusammen]assung. In  he t e rozygo ten  N a c h k o m m e n  
aus mi t  G a m m a s t r a h l e n  behande l t en  Samen  der Hirse  
Eleucine coracana t r e t en  Quadr iva len te  in F o r m  yon  
K e t t e n  oder  Ringen  j e nach  der  Lgnge des ausge tausch ten  
Segments  und der Chiasmah/ iuf igkei t  auf. 
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Fig. 1. Diakinesis with 16 bivalents and 1 quadrivalent. 
Fig. 2. Metaphase I with 16 bivalents and 1 quadrivalent. 
Fig. 3. Diakinesis with 14 bivalents and 1 quadrivalent. 
Fig. 4. Diakinesis with 15 bivalents and 1 hexavalent. 
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Die spektrale Transmiss ion  und die optische Aktivitiit des dioptrischen Apparates der 
Honigbiene (Apis mellifica L.) 

Da uns bis lang Un te r suchungen  der spek t ra len  Trans-  
miss ion des Kris ta l lkegels l ,  2 der  Honigbiene  sowie 
Un te r suchungen  der op t i schen  Aktivi tXt  s im kurzwell igen 
Bereich il icht bekal ln t  sind, erschien es uns im Hinbl ick  
ant  frt ihere Arbeiten4,  5 und  im Hinbl ick  auf Un te r -  

suchungen  des Fa rbensehens  der  Honigbiene  6 wiinschens-  
wart,  die vor l iegenden Messungen durchzufi ihren.  

1. Messungen der spektralen Transmission yon Cornea 
und Kvistallhegel der Honigbiene bei 300-600 n m L  Die 
Messungen der  spek t ra len  Transmiss ion  im Bereich yon 


