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The ou tcome of our expe r imen t s  confi rms the  results  
a l ready s t a t ed  by  1RAMESHWAR and  STEPONKUS. 

Zusammen/assung. Regene ra t i onsexpe r imen te  an Seg- 
m e n t e n  aus Te i lb l i i t ens tandsachsen  von  Begonia x rich- 
mondensis h a b e n  eine wei tere  Best / i t igung dafiir  e rbracht ,  
dass  8 -Hydroxy-ch ino l in  bzw. 8 -Hydroxy-ch ino l in -su l fa t  

un te r  s teri len Bed ingungen  
Wi rksamke i t  besi tzt .  

in v i t ro  keine Cytokinin-  
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Effect  of  T o x i c  a n d  N o n - T o x i c  S u g a r s  o n  M o t i l i t y  of  H o n e y  B e e  ( A p i s  m e l l i f e r a  L. )  S p e r m a t o z o a  

We recent ly  r epor ted  1 t h a t  mot i l i ty  can be induced in 
honey  bee spe rma tozoa  by  suspend ing  the  semen  in so- 
lut ions conta in ing  sucrose, glucose, and  fructose,  or any  
combina t ion  of two  thereof ,  and  t h a t  the  presence  of sugar, 
r a the r  t h a n  phys ica l  di lut ion,  was the  more  i m p o r t a n t  
evoca tor  of mot i l i ty .  Subsequent ly ,  we have  conduc ted  
s imilar  indiv idual  t es t s  wi th  sucrose, glucose, fructose,  
t rehalose,  mal tose ,  melezi tose (all e i ther  ' sweet  to ' ,  toler-  
a ted  by,  or metabo l ized  by  bees) e-8 ; and  mannose ,  galac- 
rose, melibiose,  raffinose,  rhamnose  (all supposed ly  toxic  
to  adul t  bees)~-6. 

The concen t ra t ions  of the  sugar solutions t e s t ed  are 
recorded in t he  Table  (those for sucrose, glucose, and 
fructose were the  same as those  used earlier 1 and  were 
der ived  f rom Grace)~. The saline solvent  for each was 
0.85% NaC1 in t r ip le  glass dist i l led water .  4 to 6 repl icates  
( < 30 min  e lapsed t ime  per  replicate) of the  following step-  
wise procedure  were run  for each of the  sugars tes ted .  4 
t e s t  tubes  were used in each replicate.  Tubes 1 and  2 each 
received i ml  of saline;  t ube  3 received 1 ml  of a sugar- 
saline contro l  solut ion conta in ing  sucrose, glucose, and 
fructose1, and  tube  4 received 1 ml  of the  single sugar- 
saline t e s t  solution.  

Step A : 1 txl of f reshly  collected honey  bee semen  intro-  
duced into each tube  and  gen t ly  mixed  wi th  the  di luent .  
Step B : 1 drop  of the  m i x t u r e  f rom each tube  placed on a 
separa te  microscope slide and  spermatozoa l  morpho logy  
and  mot i l i ty  appraised.  S tep  C: Tube  i rechecked as a 
saline control .  Step D:  Tube  2 rechecked,  3 drops  of the  
single-sugar-sal ine t e s t  solut ion added  to  it, and  mot i l i ty  
checked again.  Step E :  Tubes  3 and 4 rechecked.  

The responses  of spe rma tozoa  to  each d i luent  fell wi th in  
one of th ree  categories,  each clearly d is t inc t :  1. W h e n  70% 
or more  of the  spe rma tozoa  exh ib i t ed  vigorous undu la t ing  
movemen t ,  the  d i luent  was considered to have  induced 
mot i l i ty .  2. W h e n  only 20-50% of the  spe rma tozoa  were 
motile,  and  then  only feebly, t he  d i luent  was considered 
capable  of inducing only  incomple te  mot i l i ty .  3. W h e n  
less t h a n  1 -2% of t he  spe rma tozoa  were moving,  t he  
di luent  was considered unable  to  induce mot i l i ty ;  th is  
l a t t e r  resul t  is expec ted  for the  saline con t ro l s1  

Our f indings are summar ized  in the  Table. In  all cases, 
the  mot i l i ty  condi t ions  observed  at  Steps  B and  D were in 
agreement .  Fur the r ,  mot i l i ty  was cons i s ten t ly  lacking in 
the  semen-sal ine  contro l  mixtures .  Glucose, fructose,  and 
sucrose i n d u c e d  mot i l i ty  as expec ted  f rom earlier work i, s. 
Trehalose,  a normal  cons t i t uen t  of honey  bee seminal  
p la sma  9, was no t  as effect ive a t  inducing mot i l i ty  as we  
expected.  Maltose and  melezi tose also induced  mot i l i ty ,  
pe rhaps  because they,  as well as sucrose and t rehalose,  can  
be hydro lyzed  to glucose and  fructose by  bees 6. Galact0se 
and  melibiose,  r epu ted ly  toxic  to  bees, were no t  toxic  to  
spe rma tozoa  b u t  ins tead  induced  mot i l i ty .  These two su- 
gars were shown toxic  in earlier feeding tes ts  5, 6, b u t  the  
p resen t  f indings  h i n t  t h e y  lack pa ren te ra l  toxic i ty .  Man- 
nose, raffinose,  and rhamnose ,  toxic  to  bees ~-8, did no t  
induce mot i l i ty .  

Effects of added sugars on spermatozoal motility in saline solutions 
of honey bee spermatozoa: motility (+); partial motility (4-); no 
motility (--). 

Sugar Concentra- No. 
tion (g / l )  Observa- 

tions 

Effect on motility 

Glucose 0.7 4 4 + 
Fructose 0.4 4 4 + 
Sucrose 26.7 4 3 + 
Trehalose 0.5 4 
Maltose 0.5 4 4 + 
Melezitose 0.5 4 4 + 
Mannose 0.5 6 
Galactose 0.5 6 4 + 
Melibiose 0.5 5 
Raffinose 0.5 4 
Rhamnose 0.5 5 

14- 
34- 1 -  

24- 
2~- 

6-- 

3- -  
4-- 
5-- 

These results  conf i rm our earlier conclusions t h a t  mo- 
t i l i ty  of honey  bee spe rma tozoa  in v i t ro  is grea t ly  affected 
by  the  presence  of  sugar in the  semen  d i luen t  and  is affect-  
ed little, if any,  by  di lu t ion 1. Likewise,  as before, those  
sugars which  induce mot i l i ty  are able to  do so in very  low 
concen t ra t ions  ( approx imate ly  0.0363 mg/ml  f ructose a t  
S tep  D for instance).  

Zusammen/assung. Die Motilit~it der  Spermien  bei der  
Honigbiene  Apis melli[era L. wird in v i t ro  furch  die Mono- 
sacchar ide  Glukose, F ruk tose  und Galaktose,  die Dis- 
sachar ide  Maltose, Melibiose und  Trehalose,  sowie das 
Tr isacchar id  Melezitose ausgel6st.  Mamose R h a m n o s e  
und  Raff inose  h ingegen sind unwirksam.  Von den wirk- 
samen  Zuckern sind Galaktose und  Melibiose fiir Bienen 
giftig. 
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