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Fig. 3. Recording from 'fatigued' preparation. Regular appearance of 
slow waves, most of which are sub-threshold. Action potentials and 
increases in force at irregular intervals. 
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exper imen t s  were somet imes  preceded  by  slow depolar-  
izat ions  resembl ing  pacemaker  poten t ia l s  (Figure 2 
and  3). 

The s t r ic t  corre la t ion be tween  electrical  and  mechanica l  
ac t iv i ty  in mos t  of t he  p resen t  expe r imen t s  (Figure 1), 
ind ica tes  t h a t  a single pacemaker  regule tes  r h y t h m i c a l  
con t rac t ion  of a whole segment  of vein  be tween  2 valves. 
This mechan i sm m a y  p lay  a s ignif icant  role in p romot ing  
venous  r e tu rn  f rom the  b a t ' s  wing. More complex  
p a t t e rn s  of mechanica l  ac t iv i ty  wi th  par t ia l  dissociat ion 
of electr ical  and contract i le  even ts  (Figure 2) m i g h t  
occur in t he  in v i t ro  s i tua t ion  as a resul t  of t r auma t i c  
in terference w i t h  the  mechan i sms  of synchroniza t ion .  
However ,  a p h e n o m e n o n  of ' ac t ive  d i la ta t ion '  has  
p rev ious ly  been  observed  in v ivo  in t h e  in tac t  vessel,  
par t icu lar ly  when  the  perfus ing pressure  was art if icial ly 
reduced  by  10-20 cm HzO (PERISTIANY and  HUGG~L 3, ~). 
I t  was considered t h a t  th is  mechan i sm m a y  con t r ibu te  
to  t he  regula t ion of local blood flow in the  b a t ' s  wing. 

Zusammen[assung. Die isolierte pulsat i le  F lughau t -  
Vene der  FledermXuse zeigt  m i t  dem<, Sucrose-gap ~> eine 
enge e lek t ro-mechanische  Korre la t ion .  Das  A P  is t  of t  
yon  e inem Schr i t tmache r -Po ten t i a l  eingelei tet .  Solche 
AP  s ind ~iusserst sel ten bei den Gef~tssmuskeln. 
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Fig. 4. Recording from 'fatigued' preparation. Focal discharge of 
action potentials at high frequeney.A single synehronizedcontraetion 
oceurs in the record. 
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A Comparative Study of Growth, Development and Survival of the Cricket 
Plebeiogryllus guttiventris Walker Reared Singly and in Groups 

The p h e n o m e n o n  of 'group effect '  has  been  reviewed 
by  CttAUVIN1 in orders like Lepidopte ra ,  Coleoptera  and 
Or thop te ra  and  some Social insects.  CHAUVIN2 has als0 
shown t h a t  rear ing of Acheta domestica in groups of 2 or 3 
insects  accelerated be t t e r  growth,  and in groups of 5 and 
10 slowed down the  g rowth  compared  to  the  rear ing of 
single larvae. Mc FARLANE 3 working wi th  t he  same insect  
found  t h a t  rear ing of larvae  in groups of 10 accelerated 
g rowth  be t t e r  t h a n  single rearing.  Since the  two  au thors  
used d i f ferent  rear ing jars  t he  differences in the i r  results  
suggest  t h a t  the  group effect  for op t imal  g rowth  does no t  
depend  on the  absolute  n u m b e r  of individuals  per  group 
b u t  on the  re la t ive n u m b e r  per  uni t  of vo lume or area. 

So far no work  on the  group effect  ill Plebeiogryllus gutti- 
ventris is on record.  An expe r imen t  was therefore  conduc-  
t e d  to  discover  t he  effect  of grouping on the  growth,  
deve lopmen t  and  survival  of th is  cricket.  The  p re sen t  
pape r  deals w i t h  the  compara t ive  s tudy  of such effects 
and  also suggests  t h a t  a group of 10 accelera ted  b e t t e r  
g rowth  t h a n  any  o ther  group. 

1 R. C~AUVlN, The World of an Insect (George Weidenfeld and 
Nieoloson Limited, London 1967), p. 81. 

2 R. C ~ W N ,  J. Insect Physiol. 2, 235 (1958). 
J. E. MCFARLANE, Can. J. Zool. dO, 559 (1962). 

T~ble I. The number and average weights of nymphs of P. gultiventris reared singly and in groups after 10, 20 and 30 days 

Time (days) Single 5 10 15 20 

No. wt (rag) No. wt (rag) No. wt (rag) No. wt (rag) No. wt (rag) 

Commencement 60 -- 60 -- 60 -- 60 --- 60 -- 
10 49 5.6 33 6.5 52 7.1 45 6.8 41 5.9 
20 34 23.0 31 26.3 51 29.3 41 25.4 39 20.5 
30 34 42.5 30 114.0 49 137.7 41 126.5 34 98.7 
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Table II. Number and average weight of adults obtained, average duration of nymphal stage and percentage survival of singly-reared and 
group-reared nymphs of the cricket, P. guttiventris 

Treatment Adult males obtained Adult females obtained Total Survival b 

No. Duration of Wt (mg) No. Duration of Wt (mg) Duration Wt (rag) Sur- 
nymphal stage nymphal stage (days) viral b 
(days) (days) ' (%) 

Single 10 47.0 137.7 16 44.9 157.9 45.9 150.0 43.3 �9 
(44-51) ~ (115-176) ~ (42-48) ~ (105-205) ~ 

5 14 42.0 185.0 18 39.2 196.7 40.6 190.6 53.3 ~, b 
(37M5) (110-225) (36-44) (152-258) 

10 23 37.4 209.9 25 36.0 226.4 36.7 218.5 80.0 
(34~4) (165-271) (33-41) (160-287) 

15 20 40.5 187.6 18 37.8 194.9 39.1 191.1 63.3 b 
(36-46) (139-225) (34-42) (121-235) 

20 14 45.6 165.8 15 43.7 167.4 44.4 166.8 48.3 ~, b 
(40-50) (125-193) (38-47) (117-220) 

Range. b Values with same letter are not different at 5% level. 

Materials and methods. The rear ing me thods  have  been 
descr ibed elsewhere 4. The newly  h a t c h e d  n y m p h s  of an 
l l t h  genera t ion  were used for th is  exper iment .  They  
were selected a t  r a n d o m  f rom the  same popu la t i on  
wi th in  24 h of ha tching .  There  were 60 n y m p h s  in each 
series wi th  the  following 5 t r e a t m e n t s :  1, 5, 10, 15 and  20 
individuals  per  group and  jar. The n y m p h s  were reared 
on concen t r a t ed  pou l t ry  feed s in 30 oz(852 ml) jars  a t  
35 • I~  as these  p roved  to be the  mos t  sui table  for 
the i r  growth,  d e v e l o p m e n t  and  survival .  The R H  main-  
ta ined  was 50 3= 5 %. The n y m p h s  were t r ans fe r red  at  
weekly in te rva l s  to  clean ja rs  con ta in ing  fresh diet ,  a 
folded f i l ter  paper  (15 cm • 3.75 cm) and  a wa te r  vial. 
They  were weighed af ter  10, 20, and 30 days  and  also 
af ter  r each ing  the  adul t  stage. The dates  of adul t  emer-  
gence and  the i r  sex were also recorded.  

Results and discussion. The results  are p resen ted  in 
Tables  I and  II .  Be t t e r  resul ts  were ob ta ined  wi th  groups 
of 10 insects  as t h e y  showed m i n i m u m  dura t ion  of n y m -  
phal  deve lopmen t  wi th  m a x i m u m  average weights  a t  any  
t ime  of the i r  life (Table I) and  a s ignif icant ly  h igher  
pe rcen tage  of survival  t h a n  any  o ther  group (Table II).  
Survival  in groups  of 5 and  15 was no t  s ignif icant ly  
different ,  t hough  s ignif icant ly  h igher  in the  la t t e r  t h a n  
t h a t  of s ingly reared  insects.  These, and n y m p h s  reared 
in groups  of 20, showed h ighes t  mor ta l i ty ,  m a x i m u m  
dura t ion  of n y m p h a l  d e v e l o p m e n t  and  m i n i m u m  average 
weights .  The results  indica te  t h a t  under  our  rear ing 
condi t ions  10 individuals  per  jar  r epresen t  the  op t ima l  
group size. 

The con t rad ic t ing  f ind ing  of CttAUVIN ~ t h a t  groups  of 
5 and  10 insects  of A. domestica showed a slow develop-  
m e n t  is probably due to the fact that he used small 
containers of 30 ml and 75 ml capacity which might have 
led to crowding already in relatively small groups. He 
also used diets and a species different from our own. How- 
ever, the diet is probably not important, since McFAR- 
LANE3 found be t t e r  g rowth  of A. domestica in groups  of 
10 individuals ,  i.e. a value which  corresponds  to  our  
f ind ing  in /~. guttiventris t h o u g h  the  diets  he used were 
different .  The vo lume of his conta iners  was 16 oz (473 ml) 
whereas  ours was 30 oz (852 ml). U n f o r t u n a t e l y  the  
op t ima l  size of the  groups  has no t  been de t e rmined  by  
)/ICFARLANE. If  in A. domestics groups of 10/16 oz con- 
t a iner  would represen t  the  op t ima l  group densi ty ,  the  
difference to our resul ts  would represen t  a t rue  species 

specific difference.  However ,  more  t h a n  by  the  volume of 
the  container ,  the  op t ima l  size of the  group m a y  be 
inf luenced by  the  surface area of t he  pape r  fold p rov ided  
for rest, m o v e m e n t  and  moul t ing  of t he  insects,  i.e. by  
t h e  t rue  dens i ty  of t h e  crickets.  This aspec t  has  no t  been 
discussed elsewhere. In  our expe r imen t  each conta iner  
had  a base area of 30 cm 2 and  the  pape r  fold h a d  a surface 
area of 112.5 cm 2. Thus  in a group of 10, each insect  had  
an average area of 14.25 cm s w h i c h  has  p roved  to be 
opt imal .  Concerning the  percen tage  of survival ,  MCFAR- 
LANE s ob ta ined  a p p r o x i m a t e l y  t he  same resul t  w h e t h e r  
he reared  the  n y m p h s  s ingly or in groups  of 10, whereas  
in our expe r imen t  a clear cut  o p t i m u m  was found.  High  
mor t a l i t y  in groupings  of 20 insects  m a y  be a t t r i b u t e d  to  
a compara t ive ly  small  size of t he  conta iner  which migh t  
have  led to over-crowding,  whereas  h igh  mora l i ty  in the  
case of single rear ing  migh t  be due to  the  absence of 
jos t l ing  and mu t u a l  s t imula t ion  as suspected  by  PETTI~ 
(1940, c i ted by  GHOURIS) for BZatella germanica. 

Our observa t ions  led to the  conclusion t h a t  the  grouping  
of 10 in case of P. guttiventris is well sui ted for be t t e r  
growth,  fas ter  deve lopemen t  and  high percen tage  of 
survival  ~. 

Rdsumd, Nos observa t ions  nous p e r m e t t o n t  de conclure 
que le g r o u p e m e n t  de d ix  n y m p h e s  de Plebeiogryllus gutti- 
ventris est  bien ap te  au meil leur accroissement ,  au d6ve- 
l oppemen t  plus rapide  e t  offre une p ropor t ion  plus 
61ev6e de survivance.  
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