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devised  b y  POLITOFF et  al. ~2 in wh ich  i ts  g l u t a m i n e  is 
rep laced  b y  t r y p t o p h a n  =. As shown  elsewhere ~, t h i s  
m e d i u m  induces  puffs  a t  t he  fol lowing loci: Ia3/4,  Ie3, 
If4, I g i ,  Ig2, I I I d l  and  I I I d l / 2 .  

A t  100 b~g/ml cordycepin ,  offered in h e m o l y m p h  or 
R inge r  solut ion,  caused  in 8 0 - 8 5 %  of t he  ceils (n = ca. 
1000) a nea r ly  t o t a l  i n h i b i t i o n  of aH-ur id ine  i nco rpo ra t i on  
in to  nucleol i  and  ch romosomes  (Figure 1), a genera l  
regress ion of all  puffs  and  a collapse of t he  B a l b i a n i  r ings  
(Figure 2). No new puffs  were i nduced  b y  cordycepin .  A t  
lower concen t r a t i ons  (10, 25, 50 ~g/ml) n e i t h e r  i n h i b i t i o n  
of aH-ur id ine  i nco rpo ra t i on  no r  puff  regress ion was 
de tec tab le .  

I n  accordance  w i t h  p rev ious  f ind ings  s, 2 expos i t ion  of 
sa l iva ry  g lands  to  t e s t  m e d i a  I and  I I  gave  r ise to  t he  
i n d u c t i o n  of t h e  puffs  l i s ted  above  in a b o u t  70% (TM I) 
a n d  80% (TM II)  of t h e  ceils. T he  puffs  t h u s  i nduced  
inco rpo ra t e  aH-ur idine .  

Inc lus ion  of 100 ixg/ml co rdycep in  in T MI  or TM I I  
b locked  t he  i n d u c t i o n  of a n y  of t h e  puffs  l i s ted  above  in  
8 0 - 8 5 %  of t he  cells (Figure 3). I n  1 5 - 2 0 %  of t he  cells 
these  puffs  d id  a p p e a r  a t  a size a p p r o x i m a t e l y  equa l  to  
t h a t  of t he  cont ro l s  (n = ca. 1000). 

Discussion. The  obs e r va t i on  t h a t  i so la ted  p o l y t e n e  
ch romosomes  i n c u b a t e d  in s imple  sa l t  so lu t ions  e x h i b i t  a 
d i f fe ren t ia l  decondens a t i on  of b a n d s  ( 'swell ing '  a n d  ' fad-  
ing')  a in  c o n j u n c t i o n  w i t h  t h e  resu l t s  r epo r t ed  in th i s  
c o m m u n i c a t i o n ,  po in t s  to  a 2 s tep  m e c h a n i s m  in t he  
f o r m a t i o n  of puffs :  a) a n  ini t ial ,  h igh ly  localized, decon-  
d e n s a t i o n  of D N P  fibrils,  wh ich  is i n d e p e n d a n t  of ene rgy  
a n d  R N A  syn thes i s  and  b) a s u b s e q u e n t  s tep  wh ich  
involves  f u r t h e r  decondensa t ion ,  engul f ing  of ne ighbour -  
ing b a n d s  and  an  a c c u m u l a t i o n  of acidic p ro t e in s  ~a. This  
second step,  wh ich  crea tes  t he  ' pu f f - s t ruc tu re ' ,  seems to  
r equ i re  energy  ~ and  R N A  syn thes i s  6,~4. I t  appea r s  t h a t  
ions are  c apab l e  of ef fec t ing b o t h  steps.  

T h a t  1 5 - 2 0 %  of t he  ceils show ' res i s tance '  to  co rdycep in  
d e m o n s t r a t e s  a h e t e r o g e n i t y  in  t he  cell p o p u l a t i o n  of saliv- 
a ry  glands.  Such  a he t e rogene i t y  was also obse rved  b y  
]~1gI~RMANN 1~ in C. tentans sa l iva ry  g land  cells in t h e i r  

r eac t ion  to  e - aman i t i n .  I t  is possible  t h a t  t he  ' r e s i s t a n t  
ceils '  are t he  same wh ich  were found  b y  KROEGER et  al. ~5 
to  h a v e  a n  ' i n v e r t e d '  N a / K  ra t io  and  wh ich  t h e y  a s sumed  
to  be  a p p r o a c h i n g  D N A  syn thes i s  or to  be  engaged in its% 

Cordycepin  seems to  b lock  R N A  syn thes i s  b y  p r e v e n t i n g  
t he  add i t i on  of poly(A) res idues  a t  t h e  3 ' - t e rminus  of t he  
HnRNA*7.  Since o the r  i nh ib i t o r s  of R N A  syn thes i s  l ike 
a c t i n o m y c i n  D 6 a n d  a - a m a n i t i n  t* also i n h i b i t  puff  for- 
ma t ion ,  i t  is p r o b a b l e  t h a t  t he  effects of co rdycep in  re- 
p o r t e d  in th i s  p a p e r  are due  to  i n h i b i t i o n  of R N A  syn-  
thes is  r a t h e r  t h a n  a n y  o the r  specific face t  of i ts  ac t ion  ~,. 

Zusammen/assung. I n  8 0 - 8 5 %  al ler  Speicheldr t isen-  
zellen yon  Chironomus thummi b e w i r k t  100 ~xg/ml Cordy- 
cepin :  1. F a s t  vo l l s tgndige  H e m m u n g  des aH-Urid in-  
E i n b a u e s  in C h r o m o s o m e n  u n d  Nukleolen ,  2. Rfick- 
b i l dung  al ler  v o r h a n d e n e n  Puffs  u n d  Kol laps  der  Ba lb ian i -  
R inge  u n d  3. t l e m m u n g  der  P u f f - I n d u k t i o n  d u r c h  
anorgan i sche  (K/Mg) u n d  o rgan i sche  ( T r y p t o p h a n )  
Ionen .  
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Occurence of Diploid Drones in a Neotropical Bumblebee 

MACKENSEN 1 sugges ted  t h a t  t h e  sex d e t e r m i n a t i o n  
m e c h a n i s m  of Apis melli]era is s imi la r  to  t h a t  of Habro- 
bracon. Diplo id  pa t ches  of ma le  t i ssue  were found  2 in 
dpis  melli[era drones  and  d ip lo id  male  l a rvae  were 
de t ec t ed  a a n d  s u b s e q u e n t l y  r ea red  to  a d u l t  d ip lo id  
males ;  de ta i l s  of cytology,  biological  impor t ance ,  etc., 
are  g radua l ly  be ing  a c c u m u l a t e d  a. T he  poss ib i l i ty  of 
o b t a i n i n g  b u m b l e b e e  m a t i n g  u n d e r  con t ro l l ed  cond i t ions  
h a s  a l r eady  been  explored  5. 

The  p r e s e n t  de t ec t i on  of d iploid  d rones  in Bombus 
atratus F r a n k l i n ,  t h e  c o m m o n e s t  b u m b l e b e e  species in  
our  area,  is a b y p r o d u c t  of m y  m a i n  research  on  t h e  
r e p r o d u c t i v e  b io logy  of social bees. 

L a b o r a t o r y - m a t e d  b u m b l e b e e  queens  were p laced  
i nd iv idua l l y  in to  smal l  o b s e r v a t i o n  cages con ta in ing  
pol len  a n d  h o n e y  a n d  k e p t  a t  29~ to  30~ One of t h e m ,  
m a t e d  on  May  14, 1971, la id  he r  f i r s t  b a t c h  of eggs on  t h e  
cage f loor on  J u n e  23. I n  order  to  increase  t h e  poss ib i l i ty  
of successful  nes t  f o u n d a t i o n  we added  to  t h e  inc ip i en t  
co lony severa l  coccoons c o n t a i n i n g  b u m b l e b e e  worker  
p u p a e  col lected f rom our  s tock-colonies .  I n  t he  mean-  
whi le  t h e  queen  ov ipos i ted  6 a d d i t i o n a l  cells. A t  t he  
p r o p e r  t i m e  t he  i n t r o d u c e d  workers  cons t r uc t ed  t h e  
pocke t s  b u t  n e v e r  p rov i s ioned  them.  All t h e  necessa ry  

p ro t e in  food was added  in t he  fo rm of h o n e y - m o i s t e n e d  
pol len  of Apis mellifera poured  b y  us in to  t h e  cell pockets .  
Of all  eggs la id  b y  t h i s  queen  7 workers  and  10 males  
were ob ta ined .  

The  f i rs t  of fspr ing to emerge  (on Ju ly  31) was  a male.  
W h e n  t he  ma le  was 13 days  old he  m a t e d  w i t h  his  m o t h e r  
a n d  t he  same  h a p p e n e d  on  A u g u s t  20 th  w i t h  a second 
male,  t h a t  emerged  on  Augus t  11. The  d u r a t i o n s  of t he  
copulae  were  respec t ive ly  60 a n d  53 rain.  Af ter  th i s  
i nb reed ing  t h e  whole  co lony was t r a n s f e r e d  to a larger  
cage p laced  inside t h e  l abo ra to ry .  T h r o u g h  a hole in t he  
wal l  t h e  bees  could f ly and  collect  food freely. Hence-  
fo r th  t he  queen  p roduced  14 workers  a n d  27 males.  Two 
l i g h t - p i n k  eyed male  p u p a e  were used for c h r o m o s o m e  
c o u n t i n g  ( tes t icular  smear ing ,  ace to-orce in  s ta in ing) .  
SILV~IR~ (personal  commun . )  coun t ed  n = 20 ch romo-  
somes for  B. atratus (Figure 1) ; b o t h  d rones  here  showed 
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n = 40 a t  meio t ic  m e t a p h a s e  (Figure 2) ; i t  was  conc luded  
t h a t  t h e y  were b o t h  diploids.  A n o t h e r  8 a d u l t  d ip lo id  
d rones  were used for  spe rm c o u n t i n g  ( Jaycox  method)~ .  

Fig. i. Phase  con t ras t  pho tomic rog raphy  of spermatogonia  of a 
normal  (haploid) male  of Bombus  atratus, s ta ined  wi th  aceto-oreein, 
showing 20 chromosomes (courtesy of Ms. Z. SILVEIRA). 

The  n u m b e r  ob ta ined ,  300,000 to  770,000 spe rms  pe r  
d rone  (average = 522,500 t :  78,238,36) is n o n  over-  
l ap ing  a n d  d i s t i nc t l y  smal le r  t h a n  t h e  1,301,000 to 
3,030,000 (average  = 1,982,000 t :  62,869,31) c o u n t e d  in  
a sample  of 45 hap lo id  B. atratus drones.  Such  def ic ien t  
spe rm p r o d u c t i o n  in  d iploids  was also found  b y  Ct~AUD 
(personal  commun . )  in  Apis melli/era diplo id  drones.  

I f  on ly  1 locus was involved ,  equa l  n u m b e r s  of 
workers  an d  diploid d rones  would  be expec ted ;  t h e  
observed  resu l t s  dif fer  s ign i f i can t ly  f rom th i s  (e~ = 4.1, 
p < 0.05). However ,  if 2 loci were involved ,  such  t h a t  homo-  
zygotes  a t  e i t he r  in t h i s  e x p e r i m e n t  b e c a m e  males ,  t h e n  
a 3 : 1 r a t io  of d ip lo id  d rones  to  workers  would  be  expec t ed  
an d  t h i s  is c o m p a t i b l e  w i t h  t h e  d a t a  (~2 = 1.9, n.s.), 
a l t h o u g h  o t h e r  i n t e r p r e t a t i o n s  are possible.  

If  more  of th i s  ra re  e v e n t  (cross of m o t h e r  • son in 
Bombus) h ap p en ,  more  d a t a  will  be  o b t a i n e d  to  t h o r o u g h l y  
u n d e r s t a n d  t h e  case. Anyhow,  t h e  p r e s en t  work  shows a 
f u r t h e r  case of d ip lo id  d rones  in  H y m e n o p t e r a ,  a n d  
ind ica tes  t h a t  th i s  m e c h a n i s m  is older  in  Ap idae  t h a n  
h a s  been  suggestedV. 

Zusammen/assung. M u t t e r - S o h n - K r e u z u n g  bei  der  Mid- 
a m e r i k a n i s c h e n  H u m m e l  Bombus atratus F r a n k l i n  e rgab  
diploide  M/ innchen  m i t  n o r m a l e n  Arbei ter innei1  im Ver-  
h~Lltnis y o n  3 zu 1. T u r  I n t e r p r e t a t i o n  des  gene t i s chen  
Mech an i s mu s  w u r d e n  2 ge sch l ech t sgebundene  Loci  
a n g e n o m m e n ,  als b i she r  a n g e n o m m e n  wurde,  was  ffir 
e inen  / i l teren M e c h a n i s m u s  bei  Ap iden  spr icht .  
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Fig. 2. Phase  con t ras t  pho tomic rography  of spermatogonia  showing 
40 chromosomes of a diploid male  son of a female Bombus  atratus 
m a t e d  wi th  her  own son (same magni f ica t ion  as in  Figure  1). 
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T i s s u e  Culture  of Cynodon dactylon 1 

There  is m u c h  i n f o r m a t i o n  on  cu l tu re  of t i s sues  f rom 
dicoty ledons .  However ,  s imi la r  i n f o r m a t i o n  f rom mono-  
co ty ledons  is r a t h e r  scarce;  on ly  a few species h a v e  been  
t i ssue  cu l tu red  successful ly:  ma ize  2, ryegrass  3, rye  4, 
suga rcane  5, oat~, ~, r ice 8, l i ly 9, w h e a t  ~0, a spa ragus  1~, 
s o r g h u m  ~. This  c o m m u n i c a t i o n  r epo r t s  on  t he  i n d u c t i o n  
a n d  g r o w t h  of cal lus t i ssue  f rom d i f fe ren t  p a r t s  of b e r m u -  
dagrass  p l an t .  

Apica l  sect ions  of s to lons  i nc lud ing  3-4  nodes  were 
surface  s ter i l ized in sod ium hypoch lo r i t e  so lu t ion  a n d  
r insed  w i t h  s ter i l ized water .  E a c h  sec t ion  was d iv ided  
in to  a) shea ths ,  b) nodes  inc lud ing  1-2 m m  of t he  cont ig-  
uous  i n t e rnodes  a n d  c) i n t e rnodes  r a n g i n g  f rom 2 cm to  
ful l  e longat ion .  Inf lorescences  st i l l  enclosed in s h e a t h s  
were  also s ter i l ized as descr ibed.  E x p l a n t s  were i m p l a n t e d  
on to  t h e  n u t r i e n t  m e d i u m .  

T h e  m e d i u m  c o n t a i n e d  m a c r o e l e m e n t s  a n d  v i t a m i n e s  
accord ing  to  WHITE la, excep t  t h a t  t h e  c o n c e n t r a t i o n  of 
N a 2 H P O 4  was 200 mg/1 an d  Fe  was suppl ied  as F E D T A  
(35 mg/1); m ic roe l emen t s  were those  used b y  TORREY la. 
The  m e d i u m  also c o n t a i n e d  sucrose (35 mg/1), N H 4 N O  3 
(500 mg/1) a n d  myoinos i to l  (50 rag/l).  W h e n  s u p p l e m e n t e d  
w i t h  2 mg/1 2 ,4-d ich lorophenoxiace t ic  acid (2,4-D) th i s  
m e d i u m  induced  callus f o r m a t i o n  in  shea ths ,  nodes,  
i n t e rnodes  a n d  inflorescences.  N a p h t h a l e n e  acet ic  acid 
(NAA) was  less effect ive  t h a n  2,4-D as c o n c e n t r a t i o n s  
lower  t h a n  20 mg/1 fai led to  induce  cal lus fo rmat ion .  

S h e a t h s  fo rmed  callus a t  t h e  basa l  end. I n  inf lorescen-  
ces a de ta i led  o b s e r v a t i o n  of t h e  sp ike le ts  showed t h a t  
cal lus was  in i t i a t ed  a t  t h e  basa l  p a r t  of t h e  b rac t s .  I n  
i n t e rnodes  t h e  ab i l i ty  to  fo rm cal lus appea red  to  depend  
on  age ( length) of explan ts .  Y o u n g  (short)  i n t e rnodes  


