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Competitiveness of Gamma Sterilized Moths to Normal Moths of Spotted Bol lworm of Cotton, Earias 
v i t te l la  (F.) 

One of t he  i m p o r t a n t  r equ i remen t s  for an effect ive 
sterile insect  release p r o g r a m m e  is the  abi l i ty  of steri l ized 
insects  to compe te  for ma te s  w i th  normal  individuals .  

The effects  of g a m m a  i r rad ia t ion  on the  biology of 
Earias vitlella (F.) (E. labia Stoll) were repor ted  by  
ANWAR and  ARiF 1 and i t  was found  t h a t  a dose of 35 k R  
to  ma tu r e  pupae  p roduced  comple te ly  sterile adults .  The 
p resen t  s tudies  were conduc ted  to  inves t iga te  the  com- 
pe t i t iveness  of steri le adul ts  w i th  normal  adul t s  a t  
d i f ferent  ra t ios  in t he  l abora to ry  cages. 

Material and methods. E x p e r i m e n t a l  insects  were 
ob ta ined  by  rear ing  larvae on okra, Hibiscus esculenlus 
L., a t  27 :k 2~ and  70-80% R . H .  The pupae  were kep t  
indiv idual ly  in glass vials unt i l  emergence.  One day  before 
adul t  emergence  the  ma tu r e  pupae  were i r rad ia ted  at  
35 k R  in  a 6~ panoramic  i r radia tor  (capaci ty  150 Ci, 
dose ra te  80 Roen tgens  (R)/min,  t a rge t  d is tance  5 inches).  
The m o t h s  were caged in wire gauze cages (18 • 18 • 24") 
in d i f fe rent  rat ios immed ia t e ly  a f te r  emergence.  The 
adul t s  were fed th rough  co t ton  wicks soaked in 10% 

Per cent egg batch when sterile males and females were caged with 
normal insects in different rat ios.  

Ratios~ Totalcages Cageswith Totalnumber Hatch 
I~ I~ Nc~ N9 tested females of eggs (%) 

producing observed 
fertile eggs 

0 0 1 1 10 10 1072 92.9 

1 0 1 1 10 6 879 37.1 

5 0 1 1 8 3 1559 29.2 

10 0 1 1 5 1 751 12.8 

20 0 1 1 5 0 504 0.0 

0 1 1 1 8 7 798 85.9 

0 5 1 1 7 4 905 54.1 

0 10 1 1 5 2 605 43.6 

0 20 1 1 5 1 329 31.9 

1 1 1 1 5 3 926 28.3 

5 5 1 1 5 1 846 2.8 

10 10 1 1 5 0 690 0.0 

20 20 1 1 5 0 1124 0.0 

I, Irradiated; N, Non-irradiated. 

sucrose solution. The eggs were collected on musl in  c lo th  
p rov ided  in the  cages af ter  every 3rd day  unt i l  t he  dea th  
of the  female;  the  eggs incuba ted  for ha tch .  E a c h  rat io  
was repl ica ted  at  least  5 t imes.  

Results and discussion. Data  p resen ted  in the  Table  
show t h a t  when  a normal  male  Was caged wi th  a normal  
female, the  females in all the  cages p roduced  fert i le eggs 
and  a h a t c h  of 92.9% was recorded.  The n u m b e r  of cages 
w i th  females  p roduc ing  fert i le eggs and  the  per  cent  
h a t c h  decreased as the  rat io of steri le to normal  insects  
was increased.  

W h e n  sterile males were combined  wi th  normal  insects  
in a rat io of 1 : 0 : 1 : 1 (sterile male, steri le female,  no rmal  
male, no rmal  female) the  egg h a t c h  was 37.1%. The egg 
h a t c h  decreased to 29.2%, 12.8% and  0% when  the  ra t io  
of sterile males  was increased to  5, 10 and  20, respect ively .  

W h e n  sterile females were caged wi th  normal  insects,  
the  egg h a t c h  was 85.9% at  a ra t io  of 0 : 1 : 1 : 1  and  
decreased to  31.9% at  the  ra t io  of 0 : 2 0 : 1 : 1 .  W h e n  b o t h  
steri le males  and steri le females  were  conf ined w i t h  
normal  popu la t ion  a t  a ra t io  of 10 : i 0 :  t :1, none  of the  
females  p roduced  fert i le eggs. 

PROVERBS and NEWTON2 repor ted  t h a t  the  reproduc-  
t ive  po ten t i a l  of the  codling moth ,  Carpocapsa pomonella 
(L.) was reduced  abou t  75% when  50 y- i r radia ted  male 
m o t h s  (exposed as ma t u r e  pupae  to 30 or 40 krad) were 
caged in the  l abora to ry  wi th  5 normal  male and 5 normal  
female moths .  The reduc t ion  in reproduc t iv  e po ten t i a l  
was less when  50 i r rad ia ted  males and 50 i r rad ia ted  
females were added  to  the  normal  popula t ion .  HATHA- 
WAY a men t ioned  t h a t  popu la t ion  reduc t ion  of codl ing 
m o t h  in the  F 1 genera t ion  was 84% when  adul t  males 
t r ea t ed  wi th  40 k R  were conf ined in t he  field cages a t  a 
ra t io  of 2 0 : 0 : 1 : 1  (20 t r ea t ed  males,  0 t r ea t ed  female, 
1 un t r ea t ed  male  and  1 un t r ea t ed  female).  ELBADRY 4 on 
the  o ther  h a n d  found t h a t  sterile males  of p o t a t o  tuber -  
worm, Gnorimoschema operculella (Zeller) do no t  compe te  
sat isfactor i ly  wi th  normal  individuals .  He  r e c o m m e n d e d  
t h a t  sterile females should be used ins tead  of sterile males 
in a release p rogramme.  HUSS~EINY and  MADSEN 5 found  
t h a t  sterile females were as effect ive as steri le males  and  
steri le m o t h s  of b o t h  sexes were still  more  effect ive for t he  
controi  of navel  orangeworm,  Paramyelois transitella 
(Walker). 

Our results  indica ted  t h a t  sterile males of E. vi#ella were 
more  compet i t ive  t h a n  sterile females  in l abora to ry  tests .  
The add i t ion  of sterile males a t  a rat io of 2 0 : 0 : 1 : 1  or 
sterile males and sterile females  a t  a ra t io  of 10 :10 :1 :1  to  
normal  popu la t ion  gave similar  results  of 0% egg ha tch .  
In  view of the  labour  and cost  of hand l ing  involved in 
sexing males  for release, it  is suggested t h a t  b o t h  sexes of 
the  spo t t ed  bol lworm should be used in a steri le insect  
release p rogramme.  

Rdsumd. Quelques essais de m61anges des papi l lon 
d'Earias vittella (F.) irradi6s (g la dose de 35 k R  appliqu6e 
g des chrysal ides  en fin de d6ve loppement  ) ou non en 
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p ropo r t i ons  va r i ab l e  on t  ~t~ r6alis6es clans les cond i t ions  
du  labora to i re .  Les r6su l ta t s  m o n t r e n t  que l ' i n t roduc -  
t i on  de ingles st6riles r6du i t  f o r t e m e n t  la v iab i l i t6  des 
ceufs; mats  une  r6duc t ion  encore  plus  i m p o r t a n t e  est  

6 Acknowledgment .  We are thankfu l  to Dr. H. M. FLINT, Research 
Entomologist, Western Cotton Research Laboratory USDA, 
Phoenix, Arizona for critically going through the manuscript and 
makirlg useful suggestions. 

o b t e n u e  en  i n t r o d u i s a n t  & la  fois des m&les et  des femelles  
st6riles. Nous  c o n s t a t o n s  que  m61ang6s dans  la p ropor -  
t i on  de 1 0 : 1 0 : 1 : 1  d ' insec tes  (m&les, femelles st6ri les;  
ms femelles n o r m a u x )  p r o v o q u e  une  st6ri l i t6  absolue.  

~]V[. ASt{RAF, M. ANWAR a n d  M . D .  A R I F  6 

Atomic Energy Agricultural Research Centre, 
Tando]am (Pakistan), 22 August 1972. 

Sex  Difference in Suscept ibi l i ty  of Mice to P n e u m o c o c c u s  

Clinical ly a n d  exper imen ta l ly ,  males  a p p e a r  to  h a v e  
less res i s tance  to  infect ious  diseases t h a n  females  1-~. W i t h  
pneum.ococcus,  a sex dif ference in suscep t ib i l i ty  has  been  
r epo r t ed  for  m a n  a,~ and  rach i t i c  ra tsS;  in  mice, a l t e red  
res i s tance  has  been  n o t e d  on ly  a f te r  t h e  t r e a t m e n t  of t he  
an ima l s  w i t h  estrogen% W e  show here  t h a t  m o r t a l i t y  is 
d i s t i nc t ly  h ighe r  in  males  t h a n  females  fol lowing i.p. 
i nocu la t ion  of n o r m a l  mice  w i t h  Diplococcus pneumoniae. 

Materials and methods. W e  used a s t r a i n  of D. pneu- 
moniae, t y p e  12, wh ich  h a d  been  i so la ted  f rom man .  
A l t e r n a t e  b r o t h - m o u s e - b r o t h  passages  were m a d e  to  
a d a p t  t he  o rgan i sm for in fec t ion  of mice. The  o rgan i sm 
was grown for 20-24 h in b r a i n  h e a r t  in fus ion  (BHI)  
b r o t h  con ta in ing  10% horse  serum. Severa l  mice were 
t h e n  inocu la t ed  i.p. w i t h  0.1-0.5 ml  of t he  cul ture .  W h e n  
a mouse  a p p e a r e d  to be  t e r m i n a l l y  ill, h e a r t  b lood  was 
r e m o v e d  a n d  i d rop  added  to  10 ml  of b r o t h  m ed ium.  
Af te r  20-24 h incuba t ion ,  the  pure  cu l tu re  of pneumococ-  
cus t y p e  12 o b t a i n e d  was used for a n o t h e r  r o u n d  of 
a n i m a l  inocula t ions .  U n d e r  th i s  procedure ,  t he  s t r a i n  
b e c a m e  h igh ly  v i r u l e n t  for  mice a n d  an  inocu lum of 
70-100 mic roorgan i s lns  gave  an  LTs0 in less t h a n  48 h. 
W h e n  we d i lu ted  the  inoculum,  an ima l s  t e n d e d  to su rv ive  
t he  infect ion.  

Dtp/OCOCCU8,0flsuflTOlff88 in mice 
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Cumulative % mortality of male and female albino mice (29 gav.) 
inoculated i.p. with D. pneumoniae, type 12. The sex difference is 
stastieally significant by Chi Square contingency tests. 

Since a r ap id ly  a t t a i n e d  LTs0 could obscure  a n y  sex 
dif ference 1, we ' a t t e n u a t e d '  t he  o rgan i sm b y  24 serial  
passages  t h r o u g h  B H I  in t h e  absence  of horse  serum,  The  
u n d i l u t e d  cu l tu re  f rom the  24 th  passage  was d iv ided  in to  
0.3 ml  po r t i ons  a n d  s tored a t  -60~ F o r  t he  e x p e r i m e n t s  
w i t h  sex segrega ted  an ima l s  descr ibed  here,  i nocu lum was 
t h a w e d  a n d  d i lu ted  w i t h  B H I  c o n t a i n i n g  10% horse  
serum.  

Alb ino  mice, 6-8  weeks old a n d  ave rag ing  29 g were 
used to t e s t  t he  effect  of sex on  re s i s t ance  to pneumococcus .  
T h e y  were b r ed  in our  l a b o r a t o r y  from. Char les  R ive r  
CD-1 stock.  A t  weaning,  males  and  females  were s epa ra t ed  
and  held  on  l i t t e r  in co lony cages, food (Pur ina  L a b o r a -  
t o r y  Chow) a n d  w a t e r  be ing  s u p p l i e d  ad  l ib i tum.  J u s t  
p r io r  to  an  expe r imen t ,  t he  mice  were sor ted  in to  wire  
b o t t o m e d  cages, 15 • 30 cm, ho ld ing  10 each  of one sex. 
Wi re  b o t t o m e d  cages were used to aid in  obse rv ing  and  
r e m o v i n g  dead  animals .  

Us ing  a p las t ic  i ml  syr inge  w i t h  a 27 gauge needle,  
each  t r e a t e d  mouse  was in jec ted  i,p. w i t h  0.1 m l  of a 
d i lu t ed  suspens ion  e s t i m a t e d  to  con t a in  a b o u t  1700 
o rgan i sms  b y  t h e  m o s t  p r o b a b l e  n u m b e r  m e t h o d  7. A t o t a l  
of 115 male  a n d  115 female  mice  were infec ted  in t he  
two e x p e r i m e n t s  r epo r t ed  here.  A p p r o x i m a t e l y  ha l f  t h a t  
n u m b e r  of con t ro l  an ima l s  were in jec ted  i.p. w i t h  0.1 ml  
of s ter i le  b ro th .  

H e a r t  b lood f rom a r a n d o m  sample  of t e r m i n a l l y  ill 
an ima l s  was  s t r eaked  on  b lood  aga r  p la t e s  for re iso la t ion  
a n d  iden t i f i ca t ion  of organisms.  Pneumococc i  were inva r -  
i ab ly  recovered  in pure  cul ture .  W e  used specific t y p i n g  
se rum p u r c h a s e d  f rom the  S t a t ens  Se rum I n s t i t u t ,  
Copenhagen ,  D e n m a r k ,  to  i den t i fy  t h e  isolates as t y p e  12 
pneumococci .  

Results and discussion. C u m u l a t i v e  % m o r t a l i t y  is 
p l o t t e d  b y  sex, s epa ra t e ly  for t he  2 expe r imen t s ,  in  the  
Figure.  I n  b o t h  expe r imen t s ,  m o r t a l i t y  b e g a n  be tween  
36 and  48 h. In  E x p e r i m e n t  I, t h e  LTs0 for male  mice  was 
r eached  a t  144 h, whi le  females  a t  t h a t  t i m e  showed less 
t h a n  2 0 0  mor t a l i t y .  I n  E x p e r i m e n t  II ,  t h e  LTa0 for ma-  
les was  r eached  b e t w e e n  48 and  60 h, a n d  for females,  a t  
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