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b y  a m e t h a n o l i c  so lu t ion  of h y a m i n e  h y d r o x i d e  acco rd ing  
to  a p r o c e d u r e  s imi l a r  to  t h a t  of PASSMANN e t  al.**, a n d  
s u b s e q u e n t l y  c o u n t e d .  I t  was  f o u n d  t h a t  10% of t h e  
m e t a b o l i z e d  g r a m i n e  was  i n c o r p o r a t e d  i n to  exp i r ed  CO 0. 

W h e n  t h e  a b o v e  e x p e r i m e n t  was  r e p e a t e d  w i t h  t h e  
gra in  r e m a i n s  of f ive 62-day-o ld  p l an t s ,  n o  r a d i o a c t i v e  
CO n was  de t ec t ed .  Likewise  no  r a d i o a c t i v i t y  was  o b s e r v e d  
in t h e  exp i r ed  COn w h e n  r a d i o a c t i v e  ska to le  ~8 (3 -methy l -  
indole) was  p r o v i d e d  to  b a r l e y  u n d e r  iden t i ca l  cond i t i ons  
to  those  desc r ibed  above .  

The  a b o v e  e x p e r i m e n t s  sugges t  t h a t  t h e  a lka lo id  
g r a m i n e  is m e t a b o l i z e d  b y  excised  b a r l e y  shoo t s  (grown 
in t he  dark) ,  a n d  t h a t  one  of i t s  m e t a b o l i c  p a t h w a y s  14 is 
t h e  o x i d a t i o n  of i t s  m e t h y l e n i c  side c h a i n  to  c a r b o n  
dioxide.  W e  are  c u r r e n t l y  a t t e m p t i n g  to  i so la te  in t e r -  
m e d i a t e s  of th i s  o x i d a t i v e  p a t h w a y  ~5. 

Rdsumd. Nous  a v o n s  obse rv6  que  q u a n d  la  g r a m i n e  
m a r q u 6  au  c a r b o n e  a t t a c h 6  au  n o y a u  h~ t6rocyc l ique  a 
6t6 a d m i n i s t r 6 e  ~ des  pousses  d ' o rge  ag6es de  60 jour s  

(dans  l 'obscur i t6) ,  10% de  la r ad ioac t i v i t 6  a pass6 au  CO 2 
expir~ e t  0 .4% au  t r y p t o p h a n e .  
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~a Radioactive skatole, tagged in the carbon attached to the ring, 
was synthesized from radioactive gramine s according to the 
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T e s t - T u b e  F e r t i l i z a t i o n  o f  O v u l e s  i n  M e l a n d r i u m  
a l b u m  M i l l .  w i t h  P o l l e n  G r a i n s  o f  S e v e r a l  S p e c i e s  

o f  t h e  C a r y o p h y l l a c e a e  F a m i l y  1 

T h e  f u r t h e r  i m p r o v e m e n t  of t h e  t e c h n i q u e  of t e s t - t u b e  
fe r t i l i za t ion  m a y  be  useful  to  p l a n t  b reede r s  in  t h e i r  
effor ts  to  o b t a i n  h y b r i d s  in  t hose  cases whe re  t he  2 p a r e n t s  
do n o t  cross due  to  c e r t a i n  obs tac les  in  t h e  p a t h  of t h e  
pol len tuben,  8. T h e  p r e s e n t  r e p o r t  conce rns  t h e  deve lop-  
m e n t  of h y b r i d s  de r i ved  f r o m  t h e  ovu les  of Melandrium 
album fer t i l ized w i t h  pol len  g ra ins  of 5 d i f f e ren t  species. 

F e m a l e  f lower  buds ,  f r o m  w h i c h  ovules  were  to  be  
o b t a i n e d  for cu l t u r e  work,  were  bagged  4 d a y s  before  
po l l ina t ion .  Pis t i l s  w i t h  a s h o r t  p e d u n c l e  were  s ter i l ized  
in s a t u r a t e d  ch lo r ine  w a t e r  for  20 m i n  a n d  t h e n  r insed  4 
t imes  w i t h  a u t o c l a v e d  water .  L a t e r  t he  s ty le  a n d  t h e  
o v a r y  wal l  were  r e m o v e d  a n d  t h e  ovu les  a long  w i t h  t h e  
p l a c e n t a  were  i n o c u l a t e d  on  t h e  m e d i u m  cons i s t ing  of 
WHITE'S mine ra l s  4, WHITE'S v i t a m i n e s  4 a n d  2 %  sucrose.  

A n t h e r s  of t h e  f lower  b u d s  st i l l  closed (24 h before  
an thes i s )  were  excised a n d  k e p t  for  2 -4  h in  t h e  s ter i le  
i nocu l a t i on  c h a m b e r .  L a t e r  t h e  po l len  g ra ins  were  scooped 
o u t  a n d  d u s t e d  on  t h e  sur face  of t h e  ovules .  A n t h e r s  
f rom t h e  fo l lowing species h a v e  b e e n  used :  Mdandrium 
album, M. rubrum, Silene scha[ta, S. tatarica a n d  Dianthus 
carthusianorum. 

The  pol len  g ra ins  of all species s t a r t e d  to  g e r m i n a t e  
w i t h i n  8-12  h a n d  l a t e r  on  t h e  pol len  t u b e s  were  e n t e r i n g  
the  mic ropy le  (Figure  1). D u r i n g  t h e  f i r s t  3 d a y s  of c u l t u r e  
t he  fer t i l ized ovu les  en larged ,  b e c a m e  t u r g i d  a n d  in an-  
o t h e r  7 d a y s  t h e y  t u r n e d  w h i t e  (F igure  2). Dissec t ions  of 
seeds f r o m  14-day-old  cu l tu re s  r evea l ed  n o r m a l l y  differ-  
e n t i a t e d  e m b r y o s  (F igure  3) a n d  a p e r i s p e r m  ful ly p a c k e d  
With s t a r c h  grains .  W h e n  pol len  g ra ins  of Melandrium 
album, M. rubrum a n d  Silene scha[ta were  used,  m a t u r e  
e m b r y o s  were  d i ssec ted  a n d  c u l t u r e d  on  a f resh  m e d i u m .  
T h e y  s t a r t e d  to  g e r m i n a t e  a f t e r  2 d a y s  a n d  h e a l t h y  seed- 
l iags were  o b t a i n e d  b y  t h e  f o u r t h  week  (F igure  4). T h e  
10-week-old seedlings,  a f t e r  t h o r o u g h  w a s h i n g  in  wa te r ,  
Were t r a n s f e r r e d  to  soil in  po t s  a n d  ra i sed  in t h e  c u l t u r e  
room.  Af t e r  a n o t h e r  12-15 weeks,  r egu l a r  f lowers  h a d  
been  p r o d u c e d  (Figures  5 a n d  6). T h u s  ful ly  f o r m e d  p l a n t s  
With f lowers  were  ob t a ined .  

Fig. 1. Whole mount of ovule from 1-day-old culture; 2 pollen tubes 
(pt) are seen at the micropyle. Pollen grains of Silene schafta, x 50. 
Fig. 2. 10-day-old culture; developing ovules (or) are situated on 
the placenta. (a) ovules fertilized with pollen grains of Mdandrium 
rubrum. (b) ovules fertilized with pollen grains of Dia~thus carthusl- 

~f$OY~Yt. X 1 p2. 
Fig. 3. Whole mount of an embryo dissected from an ovule 14 days 
after culturing. Ovules fertilized with pollen grains of Melandrium 

rubrum, x 14. 
Fig. 4. A hybrid seedling obtained from a test-tube embryo (ovules 
were fertilized with pollen grains of Silene schaita) after 4 weeks of 

culture. 112 natural size. 
Fig. 5. A hybrid plant (Melandrium x Silene srha[ta) after 10 weeks 
of growth in a soil where initially they were transferred from the 

culture tubes, x/1 e natural size. 
Fig. 6. A fully developed female flower from a hybrid plant (M. album 

x S. schaita) after 12 weeks of growth, l/0 natural size. 
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W h e n  pollen grains of Silene tatarica were used, m a t u r e  
and  normal  embryos  developed b u t  t hey  were  no t  t rans-  
ferred to  a fresh m e d i u m  and  thei r  fu r the r  growth  was 
no t  examined .  

A few of the  ovules  dus ted  wi th  pollen grains of 
Dianthus ¢arthusianorum were fert i l ized and young  
embryos  (in t he  s tage  of  y o u n g  cotyledons)  were  devel-  
oped. Due  to  a shor tage  of this mater ia l  and high percent-  
age of infections,  we did no t  succeed in ob ta in ing  m a t u r e  
embryos .  F u r t h e r  efforts  wilt be under t aken  in o rder  to  
cul ture  m a t u r e  embryos  and seedlings. 

De ta i l ed  embryologica l  and cytological  s tudies  of t he  
above  descr ibed exper iments  are  carr ied o u t  and the  
resul ts  will be repor ted  elsewhere 5. 

Zusammen/assung. Samenan lagen  von  Melandrium 
album wurden  mi t  Pol lenk6rnern  der  folgenden Ar ten  

be f ruch te t :  Melandrium album, M.  rubrum, Silene 
scha]ta, S. tatarica, Dianthus carthusianorum. Es  wird die 
wei tere  En twick lung  der  E m b r y o n e n  beschrieben.  
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o n  Achatina fulica in  A n d a m a n s  

While  working  on the  biological cont ro l  of A chatina 
[uliea, t he  g iant  Afr ican  snail, a species of mil l ipede was 
found to  be  in associat ion wi th  snails a t  P o r t  Blair  in t he  
South  Andamans .  I t  was suspected t h a t  the  mil l ipedes 
m a y  be feeding on t h e  sni f fs ;  to  inves t iga te  this,  speci- 
mens of mil l ipede were  b rough t  to  the  I n d i a n  Agr icu l tura l  
Research  Ins t i tu te ,  New Delhi. The  mil l ipede s ta r ted  
breeding  and mul t ip ly ing  in large number s  on t h e  onse t  
of t he  monsoon in July ,  in our  snarl-rearing labora tory .  
This  breeding season ac tua l ly  coincided wi th  the  breeding 
season of t he  snails. A n u m b e r  of  e m p t y  shells of A chatina 
(especially of t he  young  ones) were observed to be present  
in the  snarl-rearing labora tory .  This  was n o t  a normal  
fea ture  in p rev ious  years  when  the re  were  no mil l ipedes 
in the  snai l - rear ing rooms. One day,  f rom a par t icu la r  
spo t  which  was demarca ted ,  al l  t h e  e m p t y  shells of g ian t  
Afr ican snail  were removed.  Three  days  l a te r  i t  was ob- 
se rved  t h a t  even  a t  t h a t  spot  f rom where  the  e m p t y  
shells had  been  removed ,  several  e m p t y  Achatina shells 
were ly ing - m a n y  of t hem full of mil l ipedes of var ious  
age groups.  Three  snails, abou t  8 mon ths  old, were  seen 
in a pa r t l y  ea t en  s tate .  This  gave  the  clue t h a t  mil l ipedes  
feed upon  A chatina. 

L a b o r a t o r y  exper iments  were  laid ou t  in jars :  one j a r  
con ta in ing  soil, roots,  leaves,  mil l ipedes  and  snails of  
abou t  1 cm shell length,  and the  o ther  conta in ing  every-  
th ing  as in j a r  one excep t  millipedes.  This  expe r imen t  was 
repea ted  3 t imes  and several  repl icat ions  were made.  The  
n u m b e r  of mil l ipedes and snails in each case were 50 and  
5 respect ively .  I t  was observed  t h a t  wi th in  5 days  t h e  
snails were ea ten  away.  

After  this,  several  18 • 15.5 cm jars,  open a t  bo th  ends, 
were placed 6 cm deep in the  soil and 100 mil l ipedes  were 
released on the  soil surface enclosed by  these jars in such 
a w a y  t h a t  eve ry  a l t e rna te  j a r  was w i thou t  mill ipedes,  to  
serve  as a check.  I t  was observed t h a t  even  big-sized 
snails fell v i c t im  to t he  a t t ack  of millipedes,  b u t  t hey  
were  neve r  found a t t a c k i n g  the  ac t ive ly  m o v i n g  snails. 
Cer ta in  mil l ipedes are known to secrete poisonous chemi-  
cals like phenols  1 and  hydrocyan ic  acid ~ f rom thei r  s t ink 
glands,  whose  impor tance  in t h e  defence mechan i sm of 
the an imal  is a l ready known.  I t  was observed  t h a t  when 
the  snails were res t ing on the  soil surface, t he  mil l ipedes 
a t t acked  t h e m  f rom below m a n y  a t  a t ime. I t  appears  

t h a t  since large number s  of mil l ipedes a t t a c k  the  snail  
several  t imes,  the  secret ion of the  s t ink glands is enough 
to  inac t iva te  t he  snails to  such an e x t e n t  t h a t  u l t ima te ly  
t h e y  are no t  able to repulse t he  a t tacks ,  and the  milli-  
pedes s ta r t  feeding on t h e m  by  scraping the i r  body 
surfaces. I t  was fu r the r  observed  t h a t  in some cases t he  
mil l ipedes not  only  feed upon the  snails bu t  also m a k e  
the  shells their  regular  abode af ter  t h e y  h a v e  fed upon the  
an ima l  con ta ined  therein .  Millipedes h a v e  been said to 
feed on the  ' underground  p a r t  of p lan ts  'a and 'on decay-  
ing vege tab le  ma t t e r '  4 T h e y  h a v e  also been  said to  be 
' l a rge ly  herb ivorous '  s, ' b u t  also will  ea t  an ima l  m a t t e r  '~ 
and somet imes  dead worms,  molluscs, insects, etc. L 

The  mil l ipede has  been  ident i f ied  as Orthomorpha sp. 
(Order Pro te rospermophora ,  F a m i l y  St rongylosomidae) .  
Secret ions of the  s t ink gland have  s tood the  sodium 
picra te  and  copper  ace ta te -benzed ine  ace ta te  tes ts  for 
hydrocyan ic  acid. Detai ls  of the  secret ion and the  
mechan i sm of kil l ing are  under  s t udy  s. 

R~sumd. U n  mille-pieds,  Orthomorpha sp., a 4t4 ob- 
serv~ se nour r i s san t  d'Achatina ]ulica. Ces Myr iapodes  
in jec ten t  la s6cr6tion tox ique  de leur g lande f~tide dans  
les l imapons pour  les immobil iser .  
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