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Dual  Role  of  M a t i n g  in E g g  P r o d u c t i o n  and Surv iva l  

M a t i n g  besides  se rv ing  t he  p r i m a r y  pu rpose  of fer t i l iza-  
t i on  is also k n o w n  to  inf luence  t h e  f e c u n d i t y  of severa l  
insec ts  ~. However ,  i n t e r e s t i ng ly  enough,  m a t i n g  has  b e e n  
found  to  p l ay  a dua l  role w i t h  r e spec t  to  egg p r o d u c t i o n  
a n d  su rv iva l  in t h e  cr icket ,  Plebeiogryllus guttiventris. 
U n d e r  n o r m a l  feeding condi t ions ,  females  of th i s  c r icket  
w h e n  pa i red  w i t h  males  showed  h ighe r  f e c u n d i t y  2. 
M a t i n g  specif ical ly increased  in i t i a l ly  t h e  ov ipos i t ion  
which  was followed b y  increase  of egg p r o d u c t i o n  a n d  
r a t e  of ov ipos i t ion  3. D u r i n g  s t a r va t i on ,  on t he  con t r a ry ,  
females,  if m a t e d ,  were found  to h a v e  p roduced  less eggs 
t h a n  t h e  virgins .  Th i s  decreased  egg p r o d u c t i o n  was 
assoc ia ted  w i t h  increased  d u r a t i o n  of su rv iva l  of these  
m a t e d  females  4. T h u s  m a t i n g  d u r i n g  s t a r v a t i o n  ensured  
longer  d u r a t i o n  of su rv iva l  b y  increased  oocyte  r e so rp t ion  
t h a t  resu l ted  in decreased  egg ' p r o d u c t i o n  '4. I t  is of 
i n t e r e s t  to  d iscover  w h e t h e r  b o t h  of these  effects are 
exe r t ed  b y  t he  same  c o m p o n e n t  of m a t i n g  s t imulus ,  or 
w h e t h e r  2 c o m p o n e n t s  are involved .  I n  th i s  p a p e r  we h a v e  
e x a m i n e d  t h i s  b y  se lect ing a s u b s t i t u t e  for m a t i n g  a n d  
h a v e  found  t h a t  2 s epa ra t e  c o m p o n e n t s  of m a t i n g  s t imulus  
are respons ib le  for t h e  obse rved  dua l  role. However ,  a t  
p r e s e n t  t he  n a t u r e  of these  c o m p o n e n t s  are  no t  clear.  

Materials and methods. Crickets  t r o m  t he  s tock -cu l tu re  
m a i n t a i n e d  in th i s  l abo r a t o r y5  were selected.  N y m p h s  of 
l as t  i n s t a r  were segrega ted  in to  males  and  temales,  a n d  
adu l t s  emerg ing  f rom these  groups  of n y m p h s  were  
col lected da i ly  and  used for t he  e x p e r i m e n t  a f t e r  a t t a i n i n g  
t he  requ i red  age. Hence  females  were v i rg ins  un t i l  a l lowed 
to ma te .  

C a s t r a t e d  males  were o b t a i n e d  b y  r e m o v i n g  t h e  2 tes tes  
t h r o u g h  t he  smal l  l a te ra l  sl i ts  m a d e  on  t he  5 th  a b d o m i n a l  
s egmen t  on t he  day  of t h e i r  emergence.  S p e r m a t o p h o r e s  
f rom n o r m a l  males  were o b t a i n e d  b y  squeez ing  t h e  ab-  
d o m e n  gen t ly  and  were  t h e n  inse r t ed  in to  t he  female  
geni ta l ia ,  t h u s  ar t i f ic ia l  s p e r m a t o p h o r e  t r a n s f e r  was  
accompl ished .  N o r m a l  m a t i n g  was ensured  b y  keep ing  a 
ma le  w i t h  t he  female  u n d e r  o b s e r v a t i o n  u n t i l  t h e y  m a t e d .  

D u r i n g  s t a rva t i on ,  females  were dep r ived  of food b u t  
h a d  a supp ly  of dis t i l led w a t e r  in  s and  cups. D e a t h s  were 
n o t e d  eve ry  12 h. Fo r  e a c k  " d e a t h  in s t a r v e d  group,  a 
con t ro l  fed female  of co r re spond ing  group  was sacrif iced 
to no t e  t he  egg p r o d u c t i o n  d u r i n g  t he  same  dura t ion .  

Eggs  were col lected b y  p r o v i d i n g  s ter i l ized s and  in 
smal l  beake r s  of 5 ml  capac i ty .  A t  t he  end  of t he  exper i -  
men t ,  t he  females  were d issec ted  to  no te  t he  n u m b e r  of 
eggs r e t a ined  in t h e  body .  To ta l  of eggs laid a n d  r e t a i n e d  
in b o d y  fo rmed  t h e  n u m b e r  of eggs p roduced .  O t h e r  
de ta i l s  of t he  e x p e r i m e n t s  were s imi la r  to  those  descr ibed 
e lsewhere  2, * 

I n  t he  f i rs t  e x p e r i m e n t  2 s u b s t i t u t e s  were selected to  
no t e  t h e i r  effect  on  egg p roduc t ion .  I n  one, females  were 

in the  Cricket ,  Plebeiogryllus guttiventris Walker  

al lowed to  m a t e  w i t h  c a s t r a t e d  males  a n d  in t he  o ther ,  
s p e r m a t o p h o r e s  were ar t i f ic ia l ly  t r an s f e r r ed  to  t h e  females.  
V i rg in  females  and  females  m a t e d  w i t h  n o r m a l  males  fo rm-  
ed t h e  controls .  Fo r  th i s  e x p e r i m e n t  30-day-old  females,  
10 for each  t r e a t m e n t ,  were selected and  egg lay ing  was 
obse rved  for  7 days.  A t  t he  end  of th i s  per iod  t he  experi-  
m e n t  was  t e r m i n a t e d .  

Results and discussion. Resu l t s  of th i s  expe r imen t ,  
p r e sen t ed  in Tab le  I, showed t h a t  ne i t he r  of t he  subs t i -  
t u t e s  for m a t i n g  resu l ted  in increased  ov ipos i t ion  as 
n o t e d  for con t ro l  m a t e d  females.  M a t i n g  w i t h  c a s t r a t e d  
males  resu l ted  in h igher  egg p r o d u c t i o n  t h a n  t h a t  of 
v i rg in  females  (p < 0.05). T h o u g h  th i s  seems to  c o n t r a d i c t  
t he  o b s e r v a t i o n  for Teleogryllus commodus 6, t h e  per iod  of 
7 days  is n o t  suff ic ient  to  assess t he  resu l t s  w i th  respec t  to  
egg p roduc t ion .  I t  can  be  recal led in th i s  connec t ion  t h a t  
m a t i n g  in P. guttiventris in i t i a l ly  resu l ted  in a n  increased  
ov ipos i t ion  w i t h i n  i week, wh ich  in t u r n  led to  t he  in-  
c reased egg p r o d u c t i o n  t h a t  followed t he  s u b s e q u e n t  
weeksL I t  is ev iden t  f rom these  resu l t s  t h a t  ar t i f ic ia l  
t r ans f e r  of spe rma topho re ,  a n d  also poss ib ly  m a t i n g  w i t h  
c a s t r a t e d  males,  lacks t h a t  c o m p o n e n t  of m a t i n g  s t imu lus  
t h a t  t r iggers  ovipos i t ion .  

Select ing ar t i f ic ia l  t r a n s f e r  of s p e r m a t o p h o r e  as t he  
s u b s t i t u t e  for ma t i ng ,  i t s  effect  on  su rv iva l  d u r i n g  
s t a r v a t i o n  was t e s t ed  in t he  s u b s e q u e n t  expe r imen t .  Here  
30-day-old females  were selected for  s t a rva t ion .  A b a t c h  
of these  females  and  of con t ro l  fed females  received 
s p e r m a t o p h o r e s  ar t i f ic ia l ly  on  day  4 of expe r imen t .  
D u r a t i o n  of surv iva l ,  egg p r o d u c t i o n  a n d  ov ipos i t ion  
were noted .  
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Table I. Influence of mating with castrated males and artificial transfer of spermatophore on the egg production and oviposition ol the 
cricket,. P. guttiventris 

Treatment No. No. of eggs produced Oviposition (%) 
(Mean • SE) (Mean zk SE) 

Virgin females 
Mated females 
Females receiving spermatophores artificially 
Females mated with castrated males 

10 125.1 ~ 20.5~ 2.56 -t- 1.3 a 
10 300.7 4- 49.6 b 65.89 :~ 8.7 e 
10 187.7 ~ 43.4 7.20 -4- 2.8f 
10 214.7 • 40.6 c 6.51 ~ 3.0 g 

Comparison of means (t-test): a-b, p < 0.01; b~o, p > 0.05, NS; ~-o, p < 0.05; a-e and e-g, # < 0.001; a-~ and a-% p > 0.05, NS. 
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Table II. Influence of artificial transfer of spermatophore on the duration of survival, egg production and oviposition of the cricket P. gutti- 
ventris during starvation 

Treatment No. Duration of survival (days) No. of eggs produced Oviposition (%) 
(Mean -4- SE) (Mearl q- SE) (Mean ~: SE) 

Starved virgin females 20 6.1 J_ 0.46 �9 
Fed virgin females 18 -- 
Starved females receiving spermatophores artificially 20 8.2 :k 0.57 b 
Fed females receiving spermatophores artificiMly 20 -- 

141.9 4- 18.3 ~ 0.0 
194.4 ~: 14.5 a 5.69 ~ 4.8g 
85.0 -4- 20.9 ~ 11.72 • 6.8 

174.9 -b 33.0 f 15.99 -V 6.7 ~ 

Comparison of means (t-test): ,-b, p < 0.01; o-a and o-% p < 0.05; a-~ and g-h, p > 0.05, NS. 

Resul t s  of th is  exper iment ,  p resen ted  in Table  II ,  
in te res t ing ly  showed increased dura t ion  of survival  and  
decreased egg p roduc t ion  in s t a rved  females  t h a t  had  
received spe rma tophores  as agains t  s t a rved  virgin females. 
These results  fu r the r  conf i rmed the  earlier observa t ion  
t h a t  females  receiving spe rmatophores ,  under  normal  
feeding condit ions,  did no t  show any  difference in egg 
p roduc t ion  or oviposi t ion f rom those  of virgin females.  

Hence,  it  is a p p a r e n t  t h a t  such a t r ans fe r  of sperma-  
tophore  to the  females,  t hough  lacking the  c o m p o n e n t  for 
t r igger ing oviposit ion,  could s t i l l increase  survivaI dura t ion  
dur ing  s~arvation. I t  is, therefore ,  obvious  t h a t  2 separa te  
componen t s  are involved in express ion of the  dual  role of 
mat ing ,  which  in itself is unique and  no ted  by  us for the  
first  t ime,  in P .  guttiventrls. However ,  t he  exact  na tu re  of 
these componen t s ,  a~c present ,  can only be specula ted  and 
hence is of in te res t  for fu r the r  s tudies  s. 

Zusammen/assung. Bei der  Kopu la t ion  der  Grille 
t~lebeiogryllus guttiventris werden  mindes tens  2 unab-  
hgngige St imuli  wirksam,  welche Oviposi t ion und  Ei- 

p roduk t ion  beeinflussen.  Weder  kiinst l iche Spermato-  
phoren t ibe r t r agung  noeh Kopu la t ion  mi t  kas t r i e r ten  
Mgnnchen  s t imul ier t  die Oviposi t ion;  le tz tere  bewirk t  
aber  e rh6hte  E iprodukt ion .  Nt ins t l iche  l~ber t ragung yon 
S p e r m a t o p h o r e n  in hungernde ,  virgine Weibchen  redu- 
ziert  die E ip roduk t ion  und  bewirk t  eine Lebensverl / inge-  
rung. 
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Induction of Flowering in Lemna gibba G3 by Aspirin 

Several  bilIion tab le t s  of aspir in  are used all over  the  
world every  year  to  relieve headaches  and o the r  pains,  
reduce fever  and  deal wi th  a wide var ie ty  o f  ai lments .  The 
prevai l ing hypo thes i s  is t h a t  in these  disorders,  the  
a m o u n t  of copper  in blood rises to  two  or more  t imes  the  
normal  level. Simple removal  of excess copper  f rom blood 
does no t  relieve the  pa in  or reduce the  fever. Aspir in 
p robab ly  acts  as a chelate,  repai r ing  th is  b iochemical  
' lesion'  by  picking up copper  f rom the  blood and  re tu rn ing  
i t  to the  cells f rom which  i t  was lost 1. Studies  by  HILLMAN 2 
and  in our l abora to ry  8 d e m o n s t r a t e d  t h a t  copper  somehow 
influences the  photoper iodic  sens i t iv i ty  of a duckweed,  
Lemna gibbs G3 2, a. More recently,  we have  been able to 
induce f lowering in L. gibbs G3 by  adding  aspir in  to  t he  
nu t r i en t  medium.  

The p lan ts  of Lemna glbba G3 were asept ical ly  cul tured  
on M-medium 4 and  1/3 s t r eng th  HUTNBR'S med ium 5. The 
me thods  for raising asept ic  cultures,  l ight  and t e m p e r a t u r e  
condit ions,  de t e rmina t ion  of mul t ip l ica t ion  ra te  (MR) 
and  evaluat ion  of f lowering were the  same as descr ibed in 
our  earlier papers  a,6. Aspirin,  m a n u f a c t u r e d  b y  the  
Baye r  Company,  Division of Ster l ing Drug, Inc. New 
York,  N.Y. 10016, was  uti l ized in the  p re sen t  invest iga-  
t ion.  

The p lan t s  grew in 1/3 HUTNXR'S and  M media.  
Incorpora t ion  of aspir in in b o t h  media  inf luenced the  M R  
of the  fronds.  In  1/3 s t r eng th  H u t n e r ' s  medium,  the  MR 

sl ight ly  decl ined a t  concen t ra t ions  of 0.1, 1.0, 2.5 and 5 
p p m  bu t  a t  h igher  concen t ra t ions  (10, 20 and 25 ppm) no 
fu r ther  decrease was observed.  In  M-medium,  M R  was no t  
inf luenced by  the  presence  of low a m o u n t s  of aspir in  (0.1, 
1.0 and  5.0 ppm) bu t  a t  10 p p m  and  20 p p m  no g rowth  
Occurred. The p lan ts  became  yel low and died wi th in  2 
days  af ter  inoculat ion.  

Besides i ts  effects on MR,  aspir in  had  p ronounced  
influences on the  g rowth  and  d e v e l o p m e n t  of individual  
fronds.  The effects were de tec tab le  wi th in  4 days ;  
magn i tude  of the  effects var ied wi th  the  concen t ra t ion  of 
aspirin.  P l an t s  were larger in 1/3 s t r eng th  HUTNER'S 
m e d i u m  conta in ing  0.1, 1.0, 2.5 and  5 p p m  of aspirin.  In  
M-med ium an increase in the  size of the  f ronds  was 
a p p a r e n t  a t  0.1, 1.0 and 2.5 p p m  of aspirin.  Higher  
concen t ra t ions  (10, 20 and  25 p p m  in HUTZqER'S medium,  
and  5 and  10 p p m  in M-medium) resul ted  in a decrease in 
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