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Konzen t r a t i on  und  Menge des Nekta rs  (die Trach tve r -  
hAltnisse di i r f ten sich zwischen 1. und 2. Tag nicht  ent-  
scheidend verXndert  haben) .  Diese Beobach t u n g en  
best/~tigen die Befunde  von  v. FRISCH und  ROsc~ 3. 

Nach  der  Figur  und  den regis t r ier ten  Besuchsdauern  
hAtten einige Bienen an Hoya be im Sammeln  des hoch-  
konzen t r i e r t en  Nek ta r s  ausser  dem Markierf lug Sterzeln 
vor  dem Saugen zeigen mtissen. Da sie j edoch  an den  
h~Lngenden Blti ten infolge deren  Oberf l~chenbeschaffen-  
heir  (Wachsblume) sehr  schlecht  Ha l t  fanden,  saugten  sie 
h/iufig im Flug. U n t e r  diesen Bed ingungen  ist Sterzeln vor  
dem Saugen - das  an der  kfinst l ichen Fu t t e rque l l e  auf t r i t t ,  
wenn  die Biene vor  dem Zuckerwasser  s t eh t  oder  v o m  
R a n d  des Fu t t e r t i s chchens  d a m n  1Xuft - n ich t  zu er- 
warren.  

Nach den in der Figur  darges te l l ten  Befunden  kann  im 
Fre i land an Bliiten, die vorher  n icht  vor  In sek tenbesuch  
geschi i tz t  waren,  Ausst i i lpen des Duf to rgans  nur  in 
Ausnahmef~l len  e rwar te t  werden.  Obwohl  in ~Immen-  
blumen~ meis t  hohe  Zuckerkonzen t ra t ionen  vorl iegen 13, 
re icht  doch die abgeschiedene Zuckermenge bei we i t em 
n ich t  aus, um - bei  fortw~threndem Beflug - Duff-  
mark ie ren  auszul6sen. Ftir den Markierf lug miisste  bei 
50%igem Nek ta r  das Sammelarea l  einer Biene 117 tzl 
Nek ta r  pro S tunde  ausscheiden.  Das ist bei  keiner  der  
un te r such ten  Pf lanzen  gegeben 14. Selbst  ein Bl i i t ens tand  
(40-50 Bltiten) der ergiebigs ten  von BEUTLER ~4 unter -  
such ten  Nek ta rp f l anze  (Asclepias cornuti; en tha l t ene r  
Zucker fast  ausschliesslich Saccharose 14) spender  nur  1/20 
der nach  der Figur  fiir das  Ausl6sen yon Markierf lug 
erforder l ichen Zuckermenge.  In  Zeiten guter  Trach tve r -  
h~ltnisse di i rf ten die Schwel lenwerte  noch um einiges 
h6her  liegen als die in der Figur  dargestel l ten,  wie sich 
aus dem Zusamnlenhang  zwischen Duf tmark ie ren  und 
Tanzen  (siehe Tabelle 30 in 2 oder  Figur  7 in 9) und nach  
LINDAUER 15 ergibt .  

Mit  Hilfe der  Trachtverh/ i l tn isse  lXsst sich auch ein 
Befund  yon  FREE 5 deuten,  welcher  gleich s ta rk  konzen-  
t r ier tes  Zuckerwasser  aus Rosen  (ira Juni)  beziehungs-  
weise aus Sonnenb lumen  (ira September)  s ammeln  liess. 
An den Rosen mark ie r t eu  weniger  Bienen als an den 
Sonnenblumen,  was FREE auf den Rosenduf t  zuriick- 
fiihrt. Da die Versuche  an den Rosen jedoch zur Zeit der  
<~Haupttracht~ ~s, die an den Sonnenb lumen  dagegen bei 
schlechter  Tracht lage  ~ durchgef i ihr t  wurden,  sind die 
Untersch iede  ve rnmt l i ch  auf die verschiedenen  Trach t -  

verh/ i l tnisse zuri ickzufi ihren:  Die ~Grenzkonzen t r a t ion ,  
fiir das  Ausl6sen von  Tiinzen ist  im Jun i  um das 4 -  
10fache h6her  als im Sep tember  ~5. 

FREE 5 und  ~VENNER et al.L die weniger  Duf tmark i e r en  
beobach te t en ,  wenn  sie ihren L6sungen  grosse Mengen 
Duf t s to f f  (Geraniol, Nelken61) zusetz ten,  i iber t ragen  
ihre Befunde  auf die Verh~ltnisse  be im Bl i i tenbesuch:  
Feh lendes  Mark ie rve rha l t en  sei auf den  Bli i ten- bezie- 
hungsweise  N e k t a r d u f t  zurtickzufiihren.  Gegen diese 
Aussage spr ich t  folgendes : Zu grosse Mengen Duf t s to f f  im 
Zuckerwasser  verg~llen dieses und  h e m m e n  das Tanzen,  
geringe s te igern dagegen die Tanz lus t  is. Vergle ichbares  
ist  zu beobach ten ,  wenn  die Duf t s to f fe  n ich t  gleichzeit ig 
die Geschmacksorgane  beeinf lussen:  Citral  in niedriger  
K o n z e n t r a t i o n  h a t  yon  den im Sekret  des Duf to rgans  
vorkol I lmenden Subs tanzen  die a m  st~trksten anz iehende  
W i rk u n g  ~7, in hoher  wi rk t  es abs tossend  ~8. Neben  den  
Befunden  an Robinia 3 und  Hoya sprechen  B e o b a c h t n n g e n  
KRAMERS~9 gegen die A n n a h m e  einer  h e m m e n d e n  
W i rk u n g  von ~b l u men h a f t en ,  ~a Dii f ten auf das Duff-  
mark ie ren  : Bei der  Dressur  auf Duf t s to f fe  (Geranylaceta t ,  
Anis61) ble ibt  die ]3iene, wenn  sie im Duf t fe ld  an der  
Fu t t e r s t e l l e  a n g e k o m m e n  ist, kurz davor  s tehen  und  
sterzelt .  

Summary. Scent  mark ing  behav iour  (exposure of t he  
Nasonov  gland) of foraging honeybees  (Apis mellifica) 
depends  on the  flux of sugar per  un i t - t ime  in the  food 
source. 
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Shock  Effects on the Growth  of Radish  Seedl ings:  the Effect of the Pressure  Durat ion  

There is a rap id ly  growing in te res t  a m o n g  biologists 
in the  impac t  of env i ronmen ta l  factors  on g rowth  and 
deve lopmen t  of organisms.  The presen t  s tudy  s tems  f rom 
an in teres t  in the  possible use of b io- indicators  in shock 
s tudies  resul t ing f rom seismic d i s tu rbances  (BULLARD1; 
NEWCO~BE2). A t t e n d a n t  wi th  the  shock pressure  devel-  
oped is the  dura t ion  of the  pressure,  which m a y  vary  for 
d i f ferent  seismic d i s tu rbances  (CLEMENDSONa,a). This  
repor t  also explores t he  re la t ionship  be tween  the  shock 
pressure  and its dura t ion  as measured  by  hypoco ty l  
l eng th  in rad ish  seedlings. 

Materials and methods. An air loader  was used for 
developing air blasts .  The air loader is a closed shock 
tube  consist ing of 2 cyl indrical  chambers  (d iameter  

10.16 cm, and  leng th  10.16 cm) sepa ra ted  by  an ace ta te  
d i aphragm.  A pressure  wave  was genera ted  by  burs t ing  
the  d i aph ragm be tween  the  2 chambers .  D i a p h r a g m  
rup tu re  was effected by  a so leno id-ac t iva ted  mechanica l  
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plunger .  R u p t u r e  of t he  d i aph ragm be tween  the  com- 
press ion and  t es t  chamber s  caused a rap id  t r ans fe r  of 
t he  load in to  the  t e s t  c h a m b e r  so t h a t  a sharp-r is ing 
(1 msec) pressure  wave  was genera ted .  The ac tua l  pres- 
sure in the  t e s t  chambe r  was de t e rmined  f rom a pressure  
t r ansduce r  in the  sys tem.  The t es t  c h a m b e r  was kep t  a t  
a m b i e n t  pressure  while t he  compress ion  c h a m b e r  was 
pressur ized to  105% of the  desired pressure  to be devel-  
oped. The chamber s  were decompressed  b y  the  burs t ing  
of a second d iaphragm.  A t iming  mechan i sm prov ided  
load t ime  in the  chambers .  3 pressure  levels, name l y  
20, 40 and  60 ~0 (pounds per  square inch ;  1.21, 2.41 and  
4.82 kg /cm ~ respect ively)  w i t h  four  pressure  dura t ion  
levels, name ly  0.1-, 1-, 4- and  14-sec, for each shock level 
were selected for s tudy.  

Rad i sh  seeds (Comet var ie ty)  were dus ted  wi th  a dis- 
i n f ec t an t  pr ior  to  germina t ion .  Af ter  germinat ion ,  the  
seedlings were  cu l tured  in pe t r i  dishes under  beakers  a t  
room t e m p e r a t u r e  wi th  cont inuous  low-level i l luminat ion 
(200 ft-c) f rom a cool whi te  f luorescent  tube.  Seedlings 
were shocked 24 h af ter  ge rmina t ion  and  ha rves t ed  10 
days  la ter  w h e n  the  epicoty l  was beginning  to  emerge.  
Controls  were hand led  the  same as t he  tes t  seedlings in 
every  respec t  excep t  t h a t  t h e y  were no t  shocked.  

Results and discussion. The relat ion be tween  the  shock 
pressure  and  i ts  du ra t ion  is shown in Table  I, where  it 
is shown tha t ,  in mos t  cases, the  ra te  of e longat ion was 
s ignif icant ly  reduced  by  t r e a t m e n t  as compared  to  the  
controls .  The dispers ion analysis  in Table  I I  shows t h a t  
t he  l inear  effect  of shock was  very  weak,  whereas  there  
was a s t rong  quadra t i c  effect.  There  was  only 1 group 
which  showed a l inear re la t ion be tween  shock level and 
pressure  dura t ion ,  name ly  for the  pressure  dura t ion  of 
4 sec (Table I). The effect  of the  pressure  dura t ion ,  then,  

Table I. The relation between the pressure magnitude and its 
duration 

Control Shock level (~0) 
20 40 60 

0.1 20.07:j= 1.86 22.80q- 1.68 19.40-t- 1.52 
Pressure 1 26.77~ 1.48 21.32=k 1.44 22.10~= 1.64 18.72q-1.36 
Duration4 20.45~ 1.70 23.83 4- 2.44 25.35 4-1.98 
(see) 14 20.33 ~ 1.62 19.90• 1.52 21.38 • 1.50 

The means, in mm, along with the 95% confidence limits are 
indicated. 

Table II. Dispersion analysis 

Degrees of Sum of Variance 
freedom squares ratio 

was h igh ly  s ignif icant  (Table II) .  The  in te rac t ions  be- 
tween  shock pressure  a n d  its du ra t ion  were also h igh ly  
significant ,  ind ica t ing  t h e  impor t ance  of the  pressure  
dura t ion  and  the  magn i tude  of the  shock pressure  in 
assessing the  re la t ion be tween  shock response and  bio- 
logical response  (Table II) .  

W i t h  r e spec t  to  t he  cont ro ls  seedling he igh t  was, for 
the  mos t  par t ,  reduced  by  shock (Table II).  Seedling 
he igh t  for all t he  pressure  dura t ions  a t  the  20 ~p shock 
pressure  was s ignif icant ly  reduced,  whereas  a t  b o t h  the  
40 and  60 ~0 shock pressures  seedling he igh t  was signifi- 
can t ly  reduced  for 0.1-, 1 - a n d  14-sec pressure  dura t ions ,  
the  4 sec p ressure  dura t ion  effects  a t  these  pressure  levels 
being similar  to  the  cont ro l  (Table I). 

W i t h  progress ively  increasing shock pressure  levels t he  
pressure  d u ra t i o n  becomes  more  i m p o r t a n t  on the  effect  
i t  has  on seedling height .  In  the  20 ~0 group there  was 
no d i s t inc t ion  be tween  t h e  pressure  dura t ions  of 0.1 - 
14 sec. Al though ,  a t  lower  pressures,  SEDGLEY and  BAR- 
LEY 5, working  wi th  Vicia seedling shoots,  found t h a t  i t  
took  48 h of 0.5 a t m  above  a m b i e n t  to  reduce the  ra te  
of elongation.  In  the  40 ~ shock group there  were  2 
observable  effects  of the  pressure  dura t ion  wi th  respec t  
to  t he  20 ~p shock  group.  E i t h e r  the re  was  an increase in 
seedling he igh t  for the  pressure  dura t ion  of 4 see, or 
there  was no change  in seedling he igh t  be tween  20 ~0 
and  40 ~o for t he  14 sec pressure  dura t ion .  At  t he  60 ~0 
shock level t he re  were 3 effects of pressure  dura t ion  on 
seedling he igh t  wi th  respec t  to  the  20 ~0 shock level. 
E i t h e r  the re  was  a fu r the r  increase in seedling he igh t  
for t he  4 sec pressure  dura t ion ,  or no change in seedling 
he igh t  for t he  14 sec pressure  dura t ion ,  or a fu r the r  
reduc t ion  in seedling he igh t  for the  1 sec pressure  
durat ion.  

I t  is a p p a r e n t  f rom th is  s t u d y  t h a t  a long pressure  
dura t ion  of 14 sec was no t  cri t ical  for pressure  levels to 
3 a t m  (60 ~o). However ,  a 4 sec pressure  dura t ion  was 
crit ical for pressure  levels of 3 a t m  and  was beginning  
to t ake  effect  for a shock pressure  of 40 ~0. Lower  pressure  
dura t ions  of 1 sec were beg inn ing  to  take  effect  a t  60 ~0. 
I t  seems t h a t  t h e  effect  of shock depends  s o m e w h a t  on 
the  pressure  dura t ion  for the  lower shock levels and  is 
s t r ic t ly  d e p e n d e n t  on the  pressure  dura t ion  for the  h igher  
shock levels K 

R~sumd. Des semis de radis  Iu ren t  soumis  ~ la press ion  
p rodu i te  par  un  choc a tmosph6r ique .  La  pression engen-  
dr~e par  une  pulsa t ion  a u g m e n t a n t  r a p i d e m e n t  dura i t  
de 0,1 ~ 14 sec. La dur~e de la press ion servi t  de crit~re 
pour  ~valuer les effets des n iveaux  61ev6s du choc 
a tmosph~r ique .  
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Control vs treatments 12 1,647 3.09 b 

Shock linear effect 1 54 1.22 
quadratic effect 1 263 5.98 

Pressure duration effect 3 878 6.66 b 
Interaction 6 1,273 4.84 b 

Between groups 12 4,115 7.72 b 
Within groups 767 34,045 
Totals 779 38,160 

Significant at the 97.5% level, b Significant at the 99.9% leveI. 
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