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t h ro u gh  successive mitoses  b u t  t h rough  successive 
genera t ions  of par thenogenet ic  individuals .  The  unpai red  
e lements  may,  however,  cons t i tu te  a barr ier  to gameto-  
genesis, and  this  could be the  d i rec t  cause of the  anholo-  
cyclic charac te r  of the  biotype.  

There  are  clear pheno typ ic  differences be tween  aphids  
wi th  normal  and abno rma l  karyotypes .  Colour is no t  a 
rel iable  character ,  as the  in tens i ty  of p igmen ta t i on  var ies  
wi th  age, food and tempera tu re ,  and some dark  green 
clones are cytological ly  normal• H o w e v e r  a t  cons tan t  
t empera tu re  a s imple morpbomet r i c  rat io,  t h a t  of the  
lengths  of the  processus te rminal i s  to  the  base of an tenna l  
segment  VI  (WALDHAUER2), is a rel iable  charac te r  for 
dis t inguishing aphids  of abnorma l  karyotype .  I n  bo th  
2n = 13 and 2n = 14 forms this  ra t io  is larger t han  in 
the  normal  form, wi th  scarcely a n y  over lap  (Table III). 
No morphologica l  differences were  de tec ted  be tween  
aphids  wi th  2n = 13 and  2n ----- 14 karyotypes .  This  m a y  
indicate  t h a t  the  2n = 13 form is a re la t ive ly  old par theno-  
genetic  line which has  had t i m e  to  evolve  a character is t ic  
phenotype ,  and t h a t  the  2n----14 form arose f rom i t  
only  re la t ive ly  recent ly  x2. 

Rgsumd. Le k a r y o t y p e  no rma l  de Myzus persicae 
(Sulzer) p r o v e n a n t  de diverses sources fur de 2n = 12. 
Une  forme anholocyc l ique  ver te  de  ce t te  esp6ce poss~xle 
un ka ryo type  de  2n = 13 ou 2n = 14, avec  1 ou 2 au to-  
somes non appari6s.  Une  compara i son  des d imensions  
re la t ives  des chromosomes  des ka ryo types  n o r m a u x  e t  
a n o r m a u x  sugg~re que  ces derniers  d6r iven t  des chromo-  
somes pa r  f ragmenta t ion .  
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Mutagenic Effect of U V - L i g h t  a n d  X - R a y s  on Streptomyces nigr i ]ac iens  a n d  Yield of the Antifungal 
Substance 

The  ant ib io t ic  p roduc t ion  by  micro-organisms can  be  
enhanced  by  the  produc t ion  of sui table  strains.  KELNER 1, 
SAVAGEI DULANEY et  el.a, DULANEY4 HOVARTH5 
induced m u t a n t s  of Streptomyaes species by  i r radia t ion  
g iv ing h igher  yield of antibiotics.  A s t ra in  of Strepto- 
myces nigritaciens Waks.  isolated f rom soil was found 
antagonis t ic  to  Collelotrichum capsiei and a few o ther  
fungi  (GUPTA6). The  present  inves t iga t ion  repor ts  t he  
effect  of UV- l igh t  and X-rays  in S. nigri]aeiens on the  
surv iva l  and  induc t ion  of m u t a n t s  in v i ew of the  produc-  
t ion  of  t h e  anti$[ungal substance.  

Single spore suspension of S. nigrifaciens was ob ta ined  
fol lowing KELNER'S m e t h o d  L 4 ml  of  t he  suspension was 
d is t r ibu ted  in s ter i l ized bac ter ia l  tubes  and exposed to  
UV- l igh t  and X- rays  for 5, 10, 15 and  20 min.  X- r ay  
i r rad ia t ion  was done f rom Cu-an t ica thode  Machel le t  tube  
a t  30 K.V.-10 M.A. and for exposure  to  UV-l ight ,  t he  
suspension was t ransfer red  to  a smal l  wa tch  glass. The  
i r rad ia ted  spores were i m m e d i a t e l y  p la ted  ou t  in 5 
repl icates  on Czapek 's  agar  and incuba ted  for 10 days  
a t  28°C (~: 2°C). Control  p la tes  in equa l  n u m b e r  were 
run  s imul taneous ly  under  s imi lar  condit ions.  

Severa l  colonies showed morphologica l  differences b u t  
a f te r  repea ted  sub-cul tur ing,  on ly  2 m u t a n t s  r emained  
s table  which were  tes ted  fu r the r  for  t he  p roduc t ion  of  
t he  ant i fungal  subs tance  on yeas t  extract -glucose-  
asparagine medium.  The  an t i fungal  substance was 
assayed by  the  spore ge rmina t ion  t e s t  of Colletotrichum 
capsici (GuPTAe). 

The  effect of UV-l igh t  and X- rays  on the  surv iva l  of 
S. nigri]a¢iens has been presented  in Tab le  I. I t  is ev iden t  
t h a t  the  percentage  of spore surv iva l  decreased wi th  the  
increase in exposure  t ime.  The  resul ts  show t h a t  the  
spores of S. nigri[aciens are  more  res i s tan t  to  UV- l igh t  
t h a n  to  X-rays .  

The  2 m u t a n t s  selected for the  p roduc t ion  of t he  ant i -  
fungal  substance were:  1. Asporogenous m u t a n t :  L igh t  
brown to  yel low in colour, s l imy and t ransparent ,  non-  
sporulat ing.  2. P igmen ted  m u t a n t :  Vege ta t ive  g rowth  
thick,  colonies s l ightly raised wi th  a b u n d a n t  grey aerial  

m y c e l i u m  produc ing  da rk  b rown soluble p igmen t  on 
Czapek 's  agar. The  p roduc t ion  of t he  an t i funga l  sub- 
s tance by  these two m u t a n t s  is presented  in Table  I I .  

I t  is ev iden t  f rom Table  I I  t h a t  t he  asporogenous 
m u t a n t  has  lost  i ts  capac i ty  to  produce  an t i fungal  
substance,  whereas  t he  p igmen ted  one showed sl ight  
increase over  t he  pa ren t  culture.  

UV- l igh t  and X-rays  have  long been used for i r radia-  
t ion  to ob ta in  mutan t s .  According  to  HOLLAENDER s, 
UV- l igh t  is supposed to  p roduced  gene m u t a t i o n  while  
X - r a y s  cause p r e d o m i n a n t l y  ch romosomal  aberra t ions  
and  breaks.  I n  the  p resen t  inves t iga t ion  2 s table  m u t a n t s  
were  obta ined .  The  spores of  S. nigri[aciens are  more  

Table I. Effect of UV-light and X-ray irradiation on the survival 
of spores of S. nigri]aciens 

Exposure UV-light X-rays 
time No. of Survival No. of Survival 
(rain) spores (%) spores ( % ) 

survived survived 

5 166.00 71.24 81.60 34.37 
10 120.00 51.84 25.60 10.78 
15 78.00 33.47 14.80 6.23 
20 47.20 20.25 5.80 2.40 
Control 233.00 237.40 
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r e s i s t an t  to  UV- l igh t  t h a n  to X-rays ,  the  pe rcen tage  
surviva l  be ing  grea te r  in t h e  former .  SAVAGE ~ has  also 
observed  t h a t  t h e  X - r ays  have  more  mutagen ic  effect  
t h a n  UV-l ight .  

The yield  of t he  an t i funga l  subs tance  by  the  m u t a n t s  
has  changed  due  to  i r radia t ion.  KELNER 7 has  ob t a ine d  

Table II. Production of the antifungal substance by the 2 mutants 
of S. nigrilaciens as well as the parent culture as assayed in terms 
of inhibition of spore germination of Colletotrichum capsici 

Replicate Parent Asporogenous Pigmented 
No. culture mutant mutant 

1 98.05 4.05 100.00 
2 98.28 3.21 100.00 
3 98.26 3.26 100.00 
4 97.84 4.05 100.00 
Mean 98.13 3.75 100.00 

Mean of 50 observations. 

an an t ib io t i c  p roduc ing  m u t a n t  of S. griseus f rom a non-  
an t ib io t ic  p roduc ing  cul ture.  SAVAGE l, I)ULANEY et  alP, 
DULANEY 4 have  o b t a i n e d  m u t a n t s  of S. griseus t h r o u g h  
i r rad ia t ion  which gave h igher  yield of s t r e p t o m y c i n  t h a n  
the  original  culture.  I t  is l ikely t h a t  i r rad ia t ion  m a y  
effect  t he  yield  of t he  ac t ive  subs tance  in b o t h  ways,  
as is ev iden t  f rom the  p r e s e n t  inves t iga t ion .  

Rdsumd. C h a n g e m e n t  de  capaci t6  de p r o d u c t i o n  an t i -  
b io t ique  chez m u t a n t s  n o u v e a u x  de Streptomyces nigri- 
/aciens. 
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T e s t i n g  o f  L S D - 2 5  a n d  R e l a t e d  C o m p o u n d s  f o r  P o s s i b l e  E f f e c t s  o n  E g g - L a y i n g  C a p a c i t y  a n d  E g g -  
T o - A d u l t  V i a b i l i t y  i n  Drosophila 

The  cont rovers ia l  n a tu r e  of t he  avai lable  i n fo rma t ion  
on the  effects  of lysergic acid d i e t h y l a m i d e  on somat ic  
ch romosomes  l-e, meio t ic  ch romosomes  7-s, deve lop ing  
e m b r y o s  9-15 and  d i rec t ly  on the  genet ic  mate r ia l  le-*0 
has  p r o m p t e d  us to  u n d e r t a k e  e x p e r i m e n t a t i o n  in which  
lysergic acid d i e t h y l a m i d e  (LSD-25), Bromolyserg ic  acid 
d i e t h y l a m i d e  (BOL), and  D-lysergic acid, were t e s t ed  for 
poss ible  genet ic  and /o r  deve lopmen ta l  effects.  

E a c h  e x p e r i m e n t  pe r fo rmed  was  des igned as follows: 
t h i rd  ins t a r  Drosophila pseudoobscura female  larvae  were 
in jec ted  wi th  0.4 ~1 of a 10 t~g/ml solut ion of t he  com- 
p o u n d  unde r  cons idera t ion  in p h o s p h a t e  buf fe red  (pH = 
7.4) physiological  saline. Fema le  larvae,  chosen  a t  r a n d o m  
f rom the  same cul tures  as t he  ones above,  were  in jec ted  
w i t h  0.4 t~l of p h o s p h a t e  buf fe red  physio logica l  saline 
and  were  used as controls .  The in jec t ion  a p p a r a t u s  was 
t h a t  descr ibed  by  STOCKER 2t and  i t  involved  the  use 
of a 10 ~1 H a m i l t o n  microsyr inge  connec ted  to  a glass 
needle  t h r o u g h  p las t ic  tubing.  The  in jec ted  larvae  were  
p laced  in cu l ture  bo t t l e s  and  were  al lowed to  comple t e  
the i r  d e v e l o p m e n t  to  adul t s .  These adu l t  females  were 
aged for a 3 d a y  per iod  and  t h e y  were t h e n  crossed 
ind iv idua l ly  to  males  of t he  s ame  age in plas t ic  bo t t l es  
con ta in ing  charcoal  b l ackened  (to fac i l i ta te  egg counts)  
Drosophila medium.  E a c h  pa i r  was  t r ans fe r red  to  new 
m e d i u m  every  2 4 h  (for 10 consecu t ive  days) and  the  
eggs depos i t ed  were  c oun t ed  and  were  a l lowed to  ha tch .  
The  adul t s  p roduced  f rom these  eggs were coun ted  and  
sexed to  de te rmine  poss ible  egg- to -adu l t  v iab i l i ty  dif- 
ferences,  and /o r  sex-ra t io  d i s tu rbances .  

The Table  shows a s u m m a r y  of t h e  d a t a  ob ta ined  f rom 
the  above  descr ibed expe r imen ta t i on .  S ta t i s t i ca l  analys is  
of the  da ta ,  us ing a D u n n e t t ' s  ~2 mul t ip le  compar i son  t es t  
showed the  fol lowing:  1. Egg- lay ing  capac i ty ,  a) Controls  
vs. LSD-25 - n o  s ignif icant  d i f ference;  b) cont ro ls  vs. 
B O L  - s igni f icant  w i th  a p robab i l i t y  va lue  P <  0.05; 
c) cont ro ls  vs. lysergic acid - s ignif icant  w i t h  a p roba-  
b i l i ty  value a t  P ~ 0.01. 2. Egg- to -adu l t  v iab i l i ty :  a) Con- 
t rols  vs. LSD-25 - no s ign i f ican t  d i f ference;  b) cont ro ls  
vs. B O L  - s igni f icant  wi th  a p robab i l i t y  value a t  P ~ 0.01 ; 

c) cont ro ls  vs. lysergic acid - no s igni f icant  difference.  
3. Sex ra t io :  no s ignif icant  d i f ferences  b e t w e e n  cont ro ls  
and  any  of t he  o the r  groups.  

I t  has  been  suggested in m a n y  of t he  c i ted  publ ica t ions  
t h a t  exposure  to  LSD-25 m a y  resul t  in of fspr ing  wastage .  
Our  d a t a  show no such effects  for th is  drug. The repor t s  
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