
{15. III. 1958] h:urze Mitteihmgen - Brief Reports 111 

d ' u n  r6seau. Le  halo  pr61ev6 tous  les 8-14 jours  et  
t ranspos6 sur  de n o m b r e u x  po in t s  dans  un aut re  flacon 
de cul ture ,  assure la con t inua t ion  d ' u n  d6ve loppement  
lent  des f ibroblas tes  avec  fo rma t ion  d ' u n  tissu ~ struc- 
ture  m o y e n n e m e n t  serr~e. Dans  les subcul tures  ap- 
para issent  que lquefo is  aussi des formes 6pith61iales. 
Cer ta ines  lign6es on t  6t6 repiqu6es douze fois (Figure). 
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lib6rer, c o m m e  cela a 6t6 signaI6 pour  ta cu l tu re  de t issus 
de vert6br~s, cer ta ines  subs tances  ac t iva t r i ces .  Enf in ,  
pour assurer  une homog6n6it~ de d6ve loppemen t ,  nous 
cont inuons  ~t l 'heure  actuel le  l ' i so lement  des lign6es 
l 'a ide de dispersions cellulaires pa r  vole e n z y m a t i q u e .  

C.  V A G O  e t  S .  C H A S T A N G  

Institut National de la Recherche Agronomique, 
Station de Recherches d'Al~s (France) (Laboratoire de 
Pathologie Comparde), le lO ddcembre 1957. 

Zusammen/assung 

In Gewebekut turen  von Bombyx mori ~-Gonade  und 
und yon Helix aspersa-Bindegewebe ab impfba re  Fibro-  
blasten-Zetlenst / imme wurden  erhal ten .  Die Zusam-  
mensetzung der N~thrfltissigkeiten ist  gegeben,  und es 
wird auf Schwierigkeiten in der  Gewebeku l tu r  \Virbel-  
loser hingewiesen. 

Ctflture de tissu de gonade femelle de larve de Bombyx mori. Culture 
de 5 jours, troisi~rne transfert. H6mahln-~osine-orange 1:600. 

P o u r  les t issus du mol lusque  H. aspersa, le milieu 
con tena i t  pour  1000 cmz d ' e au  bi-distil l6? : NaCl : 6,500 g; 
KCI: 0,14 g; CaClz: 0,12 g; NaH2PO4:0 ,01  g; CO3NaH: 
0,20 g; glucose:  1,0 g; avec  hyd ro ly sa t  de cas6ine, glut-  
amine ,  e x t r a i t  de levure,  chol ine  e t  an t ib io t iques  aux  
m6mes  doses que  pour  B. mori. Le pH du sang a u g m e n t e  
trSs r a p i d e m e n t  apr~s pr61~vement.  Aussi est-il  im- 
m 6 d i a t e m e n t  incorpor6 darts le mil ieu (10%) et  centr i -  
fug6 ensemble  afin d '61iminer les h6mocytes  et  obte-  
nir un pFt d6fini t i f  de 7,6-7,9. 

Les exp l an t s  de la t u n i q u e  p6dieuse (non sept ique!)  
donnen t  na issance  aux  f ibroblastes ,  lesquels  pr61ev6s et  
repiqu6s,  f o rmen t  des r6seaux /t 6volu t ion  tr~s lente. 
Apr~s hu i t  repiquages ,  les cellules se m a in t i ennen t  avec 
peu de granules  et  un hombre  r6dui t  de mitoses.  

Ces r6sul ta ts  m o n t r e n t  la possibil i t6 de ma in ten i r  
pa r t i r  des t issus d ' inver t~br6s ,  des lign6es cellulaires 
i n in t e r rompues  et  de rendre  aceessibles ces tissus aux  
t r a v a u x  de pa tho log ie  exp6r imen ta le  in vitro. Nous 
soul ignons cependan t ,  que  le d6ve loppemen t  des cellules 
apr~s rep iquages  est  beaucoup  plus tent  que  celui des 
t issus de ver t6br6s  en  g6n6ral. Nous a t t r i buons  ce fait  

l ' insuff isance  de nos connaissances  re la t ives  aux  fac- 
teurs  de croissance chez les insectes  et  chez les mollusques.  
Cet te  ques t ion  est  d 'a i l leurs  encore  ac tue l l emen t  com- 
plexe  pour  les cu l tu res  de t issus de vert6br~s.  Les 
ex t ra i t s  ob t enus  ~ pa r t i r  de l ' o rgane  de Bo janus  et des 
ovaires  des Helix semblen t  cons t i tue r  un fac teur  ac- 
c616rateur et  c ' es t  pa r  l ' ad jonc t ion  de ce pr incipe que 
nous essayons X l ' heure  ac tuel le  d ' a u g m e n t e r  la crois- 
sance. D ' a u t r e  par t ,  la blessure de la cul ture  semble 

Culture of Nucellar Tissue of Citrus in ~,itro 

A var ie ty  of reproduct ive  s t ruc tu res  in plants ,  such as 
anthers,  ovules, endosperm, embryos  and e m b r y o  frag- 
ments ,  have been successfully cu l t u r ed  in vitro; b u t  I 
have  not  come across any repor t  of the  cu l ture  of nucel la r  
tissue. In  Citrus, the  cells of nucel lus  su r round ing  the  
micropylar  par t  of the embryo  sac are  known to  p roduce  
adven t ive  embryos.  I t  was, therefore,  considered wor th -  
while to make  in vitro cul tures  of the  nucel lus  in o rde r  
to explore  its prol i ferat ive capaci ty .  A hor t i cu l tu ra l  
var ie ty  of Citrus, growing in the  'Vars i ty  Campus ,  was 
used for exper imenta t ion .  

The upper  half of the nucellus, in which p roembryos  
had been ini t iated,  was dissected out  and inocula ted  on 
WHITE'S 1 medium modified by the addi t ion  of NITSCH'S 2 
trace elements  and cobalt  chloride (0.025 ppm).  

On this basal medium,  the nucellus tu rned  b rown  
within a week. But  in a medium supp lemen ted  wi th  400 
ppm of casein hydrolysa te  (acid hydrolysed,  neut ra l i sed  
and vi tamin-free) ,  profuse prol i fera t ion of nucel lar  cells 
was observed and the  original  t issue could  ha rd ly  be 
t raced as such 6-8 weeks a f te r  cul ture .  Ins tead ,  the re  
were produced a b u n d a n t  masses of tissue which  are  here  
designated as 'pseudobulbi ls '  (Fig. 1) - a t e r m  first  
coined by LA RYE n to des ignate  the  cur ious  balls  of  
tissue obtained in cul tures  of the  female g a m e t o p h y t e  
of Zamia. 

The pseudobulbils  were pear ly  whi te  and consis ted of 
pa renchymatous  ceils. They  have  now been ma in t a ined  
for over  a year  through several  t ransfers  to fresh media .  
Kinet in  (2 ppm), added in con junc t ion  wi th  casein 
hydrolysa te  (400 ppm) to the  basal  medium,  was found 
to enhance the product ion of pseudobulbi ls .  I t  is possible 
that ,  apar t  from the prol i fera t ion of nucel lar  cells, the  
pseudobulbils  may  in par t  also or ig ina te  f rom cal lus ing 
of proembryos.  

Pseudobulbils ,  left  in cul ture  media  con ta in ing  case in  
hydrolysa te  alone (400 ppm),  and in c o m b i n a t i o n  w i t h  
kinet in (2 ppm),  for more than  two  months ,  occas ional ly  
developed into seedlings which presen ted  severa l  

1 I'. R. WroTE, A Hamlbook o/ Plant Tissue Culture (I.ancastcr, 
Pa. James Cattell, 19,t3). 

J. P. NIrscn, Amer. J. Bot. 38, 566 (11t51). 
3 C. 1). LA RUE, Brookhaven, nat. Lab. Syrup. No. 6, 187 (1954). 
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Fig. 1.--Pseudobulbils; 6 week-old on White's medium + casein 
hydrolysate, x 1-4. 

morpho log ica l  pecul ia r i t ies  like p lu r i co ty ly  a n d  t h e  
fasc ia t ion  of co ty ledons ,  s t e m  a n d  h y p o c o t y l .  The  
leaves,  however ,  were  n o r m a l  (Fig. 2) and  cha rac t e r i s t i c  
of t he  p lan t .  T h e y  were  green,  g l a n d - d o t t e d ,  na r row-  
winged  and  a r t i cu la t ed .  

P r o e m b r y o s ,  w h e t h e r  zygot ic  or nucel lar ,  excised  and  
cu l tu red  on the  casein h y d r o l y s a t e  med ium,  showed  
no rma l  d e v e l o p m e n t  and  a t t a i n e d  the  h e a r t - s h a p e d  s tage  
in 6-8  weeks  of cul ture .  E m b r y o s  a t  t he  t o r p e d o  s tage  
on  t h e  s ame  m e d i u m  s h o w e d  t h e  p lumu le  to  h a v e  
deve loped  as a g reen  papi l la ,  wh ich  lay  d o r m a n t  even  
a f t e r  t r a n s f e r s  to  f l e sh  m e d i u m .  No g r o w t h  of t h e  em-  
b ryos  was  o b s e r v e d  on the  con t ro l  m e d i u m .  

The  p r o d u c t i o n  of pseudobu lb i l s  f rom the  nucel lus  
opens  new avenues  of o b t a i n i n g  v igorous  p l an t s  b r eed ing  
t rue  to  t he  m a t e r n a l  pa r en t .  I t  may ,  however ,  be  a d d e d  
t h a t  ' a l t h o u g h  a m e t h o d  of i nduc ing  a d v e n t i v e  em- 
b r y o n y  has  u n d o u b t e d  possibi l i t ies ,  t he re  is also a need  
s o m e t i m e s  for t he  e l imina t ion  of a d v e n t i v e  e m b r y o s  '4. 

4 p. MAHESHWARI, An Introduction to the Embryology o/ Angio- 
sperms (McGraw-Hill, N.Y. 1950). 

Fig. ~.-  Seedlings with normal leaves and fasciated hypocotyl. 
x 1-4. 

I t  would  be of g rea t  i n t e r e s t  if some con t ro l  could  be  
exerc i sed  t h r o u g h  chemica l  m e a n s  to  e l im ina t e  e i the r  
zygot ic  or  nucel la r  e m b r y o s  to  sui t  t he  needs  of the  
breeder .  

I am grateful to Professor P. MAHESHWARI and Dr. S. NARAYANA- 
SWAMI for guidance, and to Professor KENNETH V.THIMANN (Harvard 
University) for valuable suggestions. Grateful acknowledgements are 
made to the Council of Scientific and Industrial Research, New 
Delhi, for financing the scheme under which this work was carried 
out. 

N. S. RANGA SW'AMY 

Department o/ Botany, University o/ Delhi (India), 
October tO, 1957. 

Zusammen/assung 

W u c h e r u n g e n ,  die in der  vo r l i egenden  A rb e i t  als 
~Pseudobulb i l len~ b e z e i c h n e t  w o r d e n  sind,  e r sch ienen  
zuers t  in K u l t u r e n  von  Citrus-Nucellargewebe auf  e inem 
kf ins t l i chen  N~hrboden .  Diese Bulb i l len  s ind durch  
zahl re iche  P a s s a g e n  in e inem genau  de f in i e r t en  N/ihr-  
b o d e n  se i t  e inem J a h r  e r h a l t e n  gebl ieben.  

N o u v e a u x  l i v r e s  - R e c e n s i o n i  - B u c h b e s p r e c h u n g e n  - R e v i e w s  

P h y s i k a l i s c h e s  W 6 r t e r b u c h  

H e r a u s g e g e b e n  v o n  ~V. H.  V~rESTPHAL 

VI,  833 u n d  795 Sei ten.  40 
Zwei Teile in e i n e m  B a n d  

(Spr inger -Ver lag ,  Berl in ,  G 6 t t i n g e n  und  Heide lberg ,  
1952). DM 148.-  

Dieses  f iberaus  u m f a n g r e i c h e  W e r k  m i t  m e h r  als 
10000 S t i c h w o r t e n  und  mi t  f iber 1500 F igu ren  im T e x t  

is t  als F o r t f f i h r u n g  der  2. Auf lage  des Ph y s i k a l i s ch en  
H a n d w 6 r t e r b u c h e s  von  A. BERmNER u n d  K. SCHEEL 
(1932) g ed ach t .  Das  \ V 6 r t e r b u c h  w e n d e t  s ich zwar ,  wie 
es im V o r w o r t  heiss t ,  in  e r s t e r  L in ie  an  Phys ike r .  Es  soil 
abe r  auch  Chemike rn ,  Biologen u n d  Med iz ine rn  dienl ieh  
sein.  N a c h  Auf f a s sung  des  R e f e r e n t e n  k o m m t  ein der- 
a r t iges  W e r k  vor  a l lem ffir solche I n t e r e s s e n t e n  in Frage,  
die d e m  b e h a n d e l t e n  F a c h g e b i e t  e t w a s  fe rner  s tehen ,  
u n d  die s ich rasch  fiber das  eine oder  an d e re  T h e m a  in- 
Io rmieren  wollen.  Desha lb  e r sche in t  es be r ech t i g t ,  dass 
das  Buch  d u r c h  e inen  N i c h t p h y s i k e r  b e s p r o c h e n  wird. 


