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R O S  m e m b r a n e s  involves  main ly  the  m e m b r a n e  pro te ins  25 
and t h a t  the  ac t iva t ion  energy  re la t ing to  th is  react ion 
undergoes  a dras t ic  change  a round  30 ~ 2~. 

W h a t e v e r  the  molecular  origin of the  var ious  t ransi -  
t ions  may  be, t h e y  indicate  unques t ionab ly  the  presence  
of an he terogeneous  s t ruc ture  in ROS. If a l iquid semi- 
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Fig. 4. Order paralneter for spin label I (12.3) incorporated in rod 
outer segment membranes versus lIT. 5 mg of lyophilized material 
in 35 ~1 of Tris-HC1 buffer. Label concentration 2 : 100 w/w. 

crys ta l l ine  equi l ibr ium exists  in ROS membranes ,  it  could 
be modif ied  under  l ight  influence since the  m e m b r a n e  
f lu idi ty  increases af ter  i l luminat ion 27, 28. 

Rdsumd. La techn ique  du marquage  par  spin est  
utilis6e pour  6tudier l ' inhomog6n6i t6  de la d i s t r ibu t ion  
des l ipides dans  les m e m b r a n e s  des segments  ex te rnes  des 
b~tonnets .  Cette  6rude r6v~le la pr6sence de trois  t rans i -  
t ions r e spec t ivemen t  ~ 16 ~ 34 ~ et  60~ La t r ans i t ion  

34~ t r adu i t  v ra i s semblab lemen t  une modif ica t ion  de 
l ' in te rac t ion  ent re  les l ipides et la rhodopsine.  
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Effec t  of  W a t e r  T e m p e r a t u r e  on  t h e  P r e d a t o r y  E f f i c i e n c y  of  Gambusia affinis 

Preda t ion  of mosqui to  larvae by  the  fish Gambusia 
a//inis has so far been s tudied  wi th  reference to the  
influence of several  biot ic  factors  concerning e i ther  the  
prey  or the  p reda to r  1, 2. The occurrence,  d i s t r ibu t ion  and 
success of aquat ic  p reda to r s  may  also be largely d e p e n d e n t  
on the  physico-chemical  condi t ions  operat ive  in na tura l  
waters  3. The phys ico-chemica l  complex  of f reshwater  
bodies where mosqui toes  breed are known to f luc tuate  
f rom t ime to t ime  4. MAGLIO and  ROSV;N 5 observed t h a t  
the  feeding behaviour  of G. af/inis was a direct  response 
to the water  t empera ture .  A deeper  knowledge on the  
effect  of water  t e m p e r a t u r e  inf luencing the  p r eda to ry  
efficiency of G. a/[inis would give an insight  into the  
regula tory  control  mechan i sm of several  mosqui to  popu-  
la t ions  by  th is  predator .  

Materials and methods. A B.O.1). incubator ,  wi th  
a r r angemen t s  for i l luminat ion,  was used to n la in ta in  
cons t an t  t e m p e r a t u r e  of 20, 25 or 30 ~ I l lmnina t ion  was 
control led for 10 h per  day dur ing  the  exper imen ta l  
period.  Gambusia af/inis collected f rom field were grouped 
into male, non-ges ta t ing  female and ges ta t ing  female, 
depending  on the i r  sex and physiological  s tate.  5 indivi-  
duals  of similar body  size were t aken  f rom each group by  
r andom  choice for each exper iment .  The fish were placed 
in aquar ia  conta ining 1 1 aera ted  freshwater .  The fish were 
accl imated in these aquar ia  to the  respect ive  t e m p e r a t u r e  
for 3 days  prior  to  the  s t a r t  of the  exper iment .  The 
exper imenta l  food organisms,  consis t ing of 25 live 4th 
ins ta r  larvae of Culex fatigans, were in t roduced  into each 
of the  aquar ia  w i thou t  d i s tu rb ing  the  tes t  fish. The p rey  
was exposed to p reda t ion  for 10 h a day. Since the  exper-  
imen t s  were repea ted  on 3 successive days,  the  perfor-  
mance  of 5 individuals  yielded a to ta l  of 15 o b s e r v a t i o n s  
in each series. 

Results. On an average,  a non-ges ta t ing  female p reda t ed  
12 larvae in 10 h a t  20~ and its p r e d a t o r y  efficiency 
increased to a m a x i m u m  of 23 larvae wi th  increase in 
t e m p e r a t u r e  to 30~ (Table). Ges ta t ing  females  also 
increased the i r  p r eda to ry  efficiency f rom 16 larvae a t  
20~ to 24 larvae at  30~ The differences observed in 
the  p r eda to ry  efficiency at  the  3 selected t empe ra tu r e s  
for these  fish were s ta t is t ical ly  significant.  Male Gambusia 
af/inis p red a t ed  only 10.5 larvae a t  20~ while at  30~ 
the  fish p reda t ed  15 larvae.  The increase observed  in 
p r e d a t o r y  efficiency of male a t  25 ~ was no t  significant.  
Thus,  the  magn i tude  of reduc t ion  in p r eda to ry  efficiency 
depends  upon sex and physiological  s ta tus  of the  fish. 
Nonges ta t ing  and ges ta t ing  females  exhib i ted  increase in 
p r e d a t o r y  efficiency wi th  5 ~ rise in t empera tu re ,  while 
male d isplayed similar increase only when  there  was 10 ~ 
rise in t empera tu re .  Similar dependence  of p r e d a t o r y  
efficiency on sex and physiological  s ta te  of th is  fish was 
also observed when the  space p rov ided  per  fish was 
changed 6. 
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EXPERIENTIA 31/7 

Sex and physiological state Temperature (~ P-value and significance level 

20 25 30 1 Vs 2 2 Vs 3 1 Vs 3 

Male 10.1 i 3.4 11.2 :L 4.9 15.0 -t= 4.9 0.774 
0.20 > p < 0.10 
Insignificant 

FemMe non-gestating 12.3 • 3.9 16.5 :~- 3.2 22.6 ~= 2.6 3.360 
0.01>- p < 0.001 
Significant 

Female gestating 15.5 ~ 4.4 20.4 • 3.9 23.8 ~2 4.6 3.223 
0.01 > p < 0.001 
Significant 

2.134 3.182 
0.05 > p < 0.10 0.01 > p % 0.001 
Significant Significant 

4.122 8.583 
p > 0.001 p > 0.001 
Significant Significant 

2.128 4.980 
0.05 > p < 0.02 p > 0.001 
Significant Significant 

Each value is the mean Of 15 experiments with standard deviation 

A signif icant  feature  was observed in feeding progression 
of the  fish t e s t ed  a t  tile 3 t empera tu res .  I r respec t ive  of the  
wa te r  t empera tu re ,  sex and  physiological  s ta te ,  the  fish 
p r eda t ed  a m a x i m u m  of 8.2 la rvae  dur ing  the  f irs t  2 h 
(Figure). A s teep decrease in p r e d a t o r y  efficiency (85%), 
dur ing  the  second successive 2-hour in te rva l  was not iced  
only a t  20 ~ 

Discussion. Gambusia af/inis has  been observed to  
th r ive  in d i f ferent  na tura l  hab i ta t s ,  whose t e m p e r a t u r e s  
ranged  f rom 24 to 36~ The obse rva t ions  made  
dur ing  the  p resen t  expe r imen t  suggest  t h a t  G. a/finis 
responds  the rmotac t i ca l ly ,  and  wa te r  t e m p e r a t u r e  appears  
to  be the  overr id ing  s t imulus  t h a t  regula tes  the  p r e d a t o r y  
efficiency. A similar  dependence  on t e m p e r a t u r e  of wa te r  
for feeding was repor ted  by  MAGLIO and  RosEIq 5. The 
magn i tude  of t e m p e r a t u r e  dependence  is fu r ther  inf luenced 
by  sex and  physiological  s ta te  of t he  fish. Male G. a/finis 
responded  only  when  the  wa te r  t e m p e r a t u r e  was increased 
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Feeding progression (number of larvae predated at intervals of 2 h) 
of Gambusia a/Jinis at 20 ~ 25 ~ and 30~ Each value is the mean of 
3 groups of test fish. 

by  50%, while non-ges ta t ing  and  ges ta t ing  females  
r e sponded  to  25% increase in t empera tu re .  HAGEN s 
repor ted  t h a t  females of G. a/finis were more to le ran t  to  
hea t  t h a n  males.  T e m p e r a t u r e  did inf luence the  behav iour  
of b o t h  the  p reda to r  and the  prey.  The larvae were 
sluggish a t  20~ thus  being 'more  suscept ible  to the  
preda tor ,  ye t  t he  f ish p r e d a t e d  fewer larvae t h a n  expect -  
ed. This may  p robab ly  be because the  metabol ic  ac t iv i ty  
of the  fish was also cons iderably  lowered. KATRE 10, also 
r epor ted  t h a t  the  food in take  in G. a]finis was m i n i m u m  
at  20~ and  m a x i m u m  at  30~ O p t i m u m  t e m p e r a t u r e  
for g rowth  of ano the r  re la ted  cyp r inodon t  fish Lebistes 
reticulatus was repor ted  to  be in the  range of 23 to  25 ~ 11. 
I t  m a y  be concluded t h a t  there  is an o p t i m u m  tempera -  
ture  for p r e d a t o r y  efficiency of G. a/finis and, if given a 
choice, th is  f ish will select the  most  comfor table  t empera -  
ture  for effect ive p reda t ion  of mosqui to  larvae. 

Zusammen[assung. Ft i t t e rungsversuche  an Gambusia 
a/finis zeigten,  dass die Anzahl  der Miickenlarven,  die 
yon  den Fischen  gefressen werden,  bei  e rh6hter  Wasser-  
t e m p e r a t u r  zun immt .  Es scheint ,  dass  diese Reak t i on  
we i tgehend  yon  Geschlecht  und  phys io logischem Zu- 
s t and  a b h i n g i g  ist. 
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