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s to f fau fnahme je E inhe i t  an gesamter  Zel lsubstanz w/ire 
daher  A Z / Z A t  ein Mass fiir die <~relative Zuwachsge-  
schwindigkei t~ (Zel lwandzuwachs je Zel lwandmasse  und  
Zeiteinheit) .  Da jedoch die Aufnahme  an 1'CO2 von der  
W a c h s t u m s p h a s e  abh/ingt ,  wurden  die Wer t e  durch  Be- 
r i icksicht igung der  Akt iv i t / i t  der  E inhe i t smasse  an Zell- 
subs tanz  normal is ie r t  (Figur 1). 

Der  Anst ieg bis zur 20. Zykluss tunde  be ruh t  often- 
bar  auf der  Neusyn these  der  Zellwand nach  erfolgter  
Teilung. Die Kurve  konn te  mi t  ether analogen Kurve  fiir 
den freien R a u m  (V) als Funk t i on  der W a c h s t u m s p h a s e  
vergl ichen werden.  Der  freie R a u m  v o m  Chlorella war 
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Fig. 2. Freier Raum yon synchroner Chlorella. a) Gr6sse des freien 
Raums (Prozent des Zellvolumens). b) Relative Zuwaehsgeschwin- 
digkeit des freien Raums. 
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Fig. 3. Stickstoffgehalt der Zellwand synchroner Chorella. 

n/imlich nach  einer I s o t o p en v e rd i i n n u n g s me t h o d e  be- 
s t i m m t  worden  ~4. Wird  der Ireie R a u m  als das zug/ing- 
liche Volumen der  Zellwand in te rpre t ie r t ,  so kann  aus der  
Gr6sse des freien R a u m s  in Abh~ngigkei t  yon  der  Wachs-  
t u m s p h a s e  die <r Zuwachsgeschwindigke i t  des frei- 
en Raums~ e rmi t t e l t  werden  (AV/VAt ) .  Die ursprt ingl iche 
wie auch die j e t z t  in dieser Weise abgele i te te  Kurve  s ind 
der  Figur  2 zu en tnehmen .  

Die ann/ ihernde Kongruenz  der  be iden  K u r v e n  in den  
Figuren  i und  2b (Kons tanz  des Verh/i l tnisses der rela- 
r iven Zuwachsgeschwindigke i ten  yon  Zel lwandmasse  
bzw. -volumen) zeigt, dass de r  Ireie R a u m  je Einhei t s -  
masse an Zel lwand w/ihrend des W ach s t u ms zy k l u s  yon 
synchroner  Chlorella in Lich t  und  Dunkel  k o n s t a n t  bleibt .  
Die de ra r t  def inier te  <~Porosit/tt ~ der  Zel lwand ist  also bet 
jungen  und  al ten Zellen e twa  die gleiche. 

Eine  ~ihnliche Periodizi t / i t  wie die Masse und  der  freie 
R a u m  der Zel lwand zeigt der  S t icks tof fgehal t  der Zell- 
w a n d  (Figur 3). N a c h  A b b au v e r s u ch en  mi t  d e m  pro teo ly-  
t i schen  E n z y m p r / t p a r a t  Pronase  an W/inden yon  lebenden  
Zellen in ve rsch iedenen  Zykluss tad ien  scheint  es sich da-  
bet mindes tens  teilweise um Pro te ins t i cks to f f  zu hande ln  ~s. 
Eine  Deu tung  ist n ich t  evident ,  solange die Rolle der  
P ro te ine  innerha lb  der  pf lanzl ichen Zellwand zweifel- 
h a f t  ist 16. 

i ~[. SCHUSTER und E. BRODA, Mh. Chem. 107,285 (1970). 
G. I2INDENEGO, H. PASCHINGER und n. BRODA, Planta 99, 163 
(1971). 

3 S. MATZKU und E. BRODA, Planta 92, 29 (1970). 
4 E. ]3RODA, Naturwiss. Rundschau 26, 381 (1973). 
5 j.  BURCZYK, H. GRZYBEK, J. BANAS und E. BANAS, Expl. Cell Res. 

63, 451 (1970). 
A. W. ATZlNSON, B. E. S. GUNNING und P. C. L. JOHN, Planta 107, 
1 (1972). 

7 H. LORENZEN, in Synchrony in Cell Division and Growth (Ed. 
]3,. ZEOTHEN; Interscience, New York 1964), p. 571. 

8 H. TAMIYA, Ann. R. Plant Physiol. 77, 1 (1966). 
o G. FINDENEGO und H. SPRINOER-LEDERER, Allg. prakt. Chemic 78, 

297 (1967). 
10 H. SPRIN~ER-LEDXRER und D. L. ROSENFELD, Physiologia plant. 

27, 435 (1968). 
11 M. MERCKENSCHLXGER, K. SCHLOSS~ANN und W. KURZ, Biochem. 

Z. 329, 332 (1957). 
1~ D. H. NORTHCOTE, Bioehem. Soc. Symp. 22, 105 (1962). 
13 D. D. VAN SLYKE und J. FoLcH, J. biol. Chem. 736, 509 (1940). 
1~ H. W. TROMBALLA und E. BRODA, Arch. Microbiol. 86, 281 (1972). 
1~ H. RICHARD, Dissertation, Wien 1974. 
16 R. D. PRESTON, The Physical Biology of Cell WMls (Chapman and 

Hall, London 1974). 

L o w  P r e s s u r e  S t o r a g e  o f  S e e d s  
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Horticultural Science Department, University o[ Guelph, Guelph (Ontario N I G  2W1,  Canada), 1 March 7976. 

Summary.  Storage of celery, cabbage  and onion seed for 14 weeks under  condi t ions  of reduced  a tmospher ic  pressure  
decreased the  deleter ious effects  of h igh  t e m p e r a t u r e  and  h igh  re la t ive  h u m i d i t y  upon the  ge rmina t ion  of these  shor t -  
l ived seeds. 

The effects of s torage in a par t i a l  vacuum upon seed 
viabi l i ty  have  no t  been  p ronounced  2-4, a l though  resul ts  
of recen t  expe r imen t s  wi th  high mois ture  feed grains 
s tored under  reduced pressure  in s ta t ic  or semis ta t ic  sys- 
t ems  have  been  encouraging 5, 6. The new techn ique  of low 
pressure  s torage (LPS) differs f rom t h a t  previous ly  used 
for seed s torage (sealed chamber s  or packages) in t h a t  
there  is cons t an t  air exchange.  L P S  condi t ions  modi fy  
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Percent germination of some vegetable seeds after low pressure storage for 14 weeks at 26.5 ~ under 'wet' and 'dry' conditions 

Storage treatment Days from start of germination 
(ram Hg/RH) 

9 11 13 3 4 4 5 

Celery Cabbage Onion 

740/20 ~_ 5 % 50.3 a b 60.3 a 65.8 a 84.3 a 94.1 a 81.9 a 83.4 a 

'Dry' 
730/20 d_ 5 % 49.9 a 70.5 a 72.0 a 91.0 ab 92.2 a 56.8 b 72.0 a 
380/10 ~ 2.5% 58.3 a 71.9 a 78.6 a 83.8 a 87.8 a 76.7 ab 82.1 a 

70/ 2 ~ 0.5% 66.1 a 78.4 a 83.8 a 88.4 a 90.0 a 43.2b 62.3 a 

'Wet' 
730/80 ~ 5% 3.4b 15.1b 15.1b 16.6 c 28.1b 0.0 c 0.0b 
380/40 i 2.5% 59.3 a 64.4 a 69.8 a 97.2b 98.8 a 65.1 ab 85.1 a 

70/ 8-c 0.5% 62.8a 79.0a 83.8a 95.0 ab 97.7a 68.5 ab 87.0a 

"Calculation based oi1 relative humidity at 730 mmHg lowered by appropriate reduction in atmospheric pressure, bMeans not suffixed by 
the same letter are sigaificantly different at p = 0.05 using Duncan's Multiple Range Test. The data were transformed using the imzerse sine 
transformation and means are detransformed. Percent germination prior to treatment for celery, cabbage and onion was 90, 95 and 90, re- 
spectively. 

t he  s to rage  e n v i r o n m e n t  t h r o u g h  r e m o v a l  of vola t i les  a nd  
lowering of t h e  pa r t i a l  p res su re  of enclosed gases  in- 
c lud ing  t h a t  of wa t e r  vapour ,  t h u s  dec reas ing  t he  RHT. 
Therefore ,  L P S  could  inf luence  seed v iab i l i t y  t h r o u g h :  
a) t he  r e m o v a l  of vola t i les  such  as e t hy l ene  w h i c h  m a y  
p r o m o t e  germina t ionS,  b ) a  lowering of t he  0 2 t ens ion  
wh ich  h a s  been  s h o w n  to increase  v iab i l i ty  2, or c) con t ro l  
of funga l  g r o w t h  1~ and  re la t ive  h u m i d i t y  wh ich  is k n o w n  
to decrease  v iab i l i t y  w h e n  too h igh  n .  Th i s  p a p e r  de- 
scr ibes a p r e l i m i n a r y  i n v e s t i g a t i o n  in to  the  p o t e n t i a l  
app l ica t ion  of L P S  for l o n g - t e r m  c o n s e r v a t i o n  of seed. 

Seeds of celery  (cv. F lor ida  683), cabbage  (cv. P e n n  
S ta te  Bal lhead)  an d  onion  (cv. A u t u m n  Spice) were ob- 
t a ined  f rom a co m merc i a l  seed suppl ier .  The  seeds  were 
s to red  for 14 weeks  in t he  d a r k  a t  26.5 • 2~ in 9 1 p las t ic  
des icca tors  u n d e r  d i f fe rent  a t m o s p h e r i c  p re s su res :  740 m m  
H g  ( u n t r e a t e d  control ,  a t m o s p h e r i c  pressure ,  Guelph ,  
Ontar io ,  Canada) ,  730 m m  H g  (low p ressu re  control ,  j u s t  
suf f ic ient  to  r e t a in  lids t i g h t l y  on the  desiccators) ,  380 m m  
H g  an d  70 m m  Hg.  The  low p ressu res  were c r ea t ed  a nd  
air flow (1/3 a i r - change  per  h )  m a i n t a i n e d  b y  v a c u u m  
p u m p s .  The  re la t ive  h u m i d i t y  of the  i n c o m i n g  air to  t he  
cont ro l  was  m a i n t a i n e d  a t  a m b i e n t  (20 • 5%,  'dry ' )  or 
80 • 5% ( 'wet ')  t h r o u g h  use of a humidi f ie r .  The  h u m i d i -  
t y  of the  i n c o m i n g  air u n d e r  low p ressu re  t r e a t m e n t s  was  
r educed  a p p r o x i m a t e l y  in p ropor t ion  to  t he  r e d u c t i o n  in 
a t m o s p h e r i c  pressure .  

Seeds were g e r m i n a t e d  b e t w e e n  m o i s t e n e d  fi l ter  pa pe r  
in pe t r i  d i shes  an d  g iven  a 12-h pho tope r iod  a t  26.5~ 
There  were 3 repl icates ,  each  c o n t a i n i n g  20 seeds.  The  
d a t a  p r e s e n t e d  are for t he  1st d a y  on wh ich  the re  was  an  
a d e q u a t e  p e r c e n t a g e  g e r m i n a t i o n  to p e r m i t  t r e a t m e n t  
compar i sons ,  an d  for t he  d a y  pr ior  to t h a t  one on wh ic h  
pe r cen t ag e  v iab le  seedl ings  began  to decrease  due  to  mold,  
des icca t ion  or o the r  causes .  W i t h  celery, d a t a  for an  in- 
t e r m e d i a t e  d a y  are p r e s e n t e d  because  of i ts  long  ger- 
m i n a t i o n  per iod.  

T he  m o s t  s t r ik ing  effect  obse rved  was  t he  s ign i f i can t ly  
h ighe r  p e r c e n t a g e  g e r m i n a t i o n  of seeds wh ich  h a d  been  
s to red  u n d e r  r educed  p re s su re  and  'wet '  cond i t ions  com-  
pa r ed  to  those  seeds  s to red  a t  730 m m  H g  a n d  'wet ' .  No 
s ign i f i can t  d i f ferences  in seed g e r m i n a t i o n  could  be ob- 
se rved  a m o n g  t h e  ' d ry '  t r e a t m e n t s .  However ,  in general ,  
t hose  seeds  wh ich  h a d  been  s to red  a t  70 m m  H g  u n d e r  
'we t '  or ' d ry '  cond i t ions  g e r m i n a t e d  t he  best .  T h e  d a t a  

for celery  sugge s t  t h a t  as t he  s to rage  p ressure  is r educed  
t he  pe r c e n t a ge  g e r m i n a t i o n  increases .  Th i s  t r e n d  is n o t  as 
e v i d e n t  in t he  cabbage  or onion  da ta .  The re  was  also an  
ind ica t ion  t h a t  t he  730 m m  H g  a nd  'we t '  t r e a t m e n t  de- 
layed  ge rmina t i on .  However ,  it  m a y  h a v e  been t h a t  th i s  
t r e a t m e n t  decreased  t h e  n u m b e r  of ge rminab le  seeds 
wh ich  would  show up  as an  a p p a r e n t  de lay  in ge rmina t ion .  

L P S  is an  effect ive m e t h o d  for modi f i ca t ion  of the  
s to rage  a t m o s p h e r e ,  a l t h o u g h  mod i f i ca t ion  of a t m o s p h e r -  
ic compos i t i on  u sua l l y  h a s  no t  been  v e r y  effect ive in 
seed s to rage  S . More r ecen t  r e su l t s  w i th  seeds of onion 
a nd  le t tuce  12, a n d  bar ley ,  bean  a nd  pea  9 p rov ide  con- 
v inc ing  ev idence  t h a t  a decrease  in O2 t ens ion  in the  
s to rage  a t m o s p h e r e  m a r k e d l y  increases  seed viabi l i ty .  
The  fai lure in t he  p r e s e n t  e x p e r i m e n t  to  f ind c ons i s t e n t  
s ign i f ican t  di f ferences  b e t w e e n  740 m m  H g  or the  730 m m  
H g - ' d r y '  t r e a t m e n t s  c o m p a r e d  to the  r educed  pressure  
a nd  ' d ry '  t r e a t m e n t s  o s t e ns ib ly  ind ica tes  t h a t  the  lowered 
pa r t i a l  p res su re  of O 2 ( a p p r o x i m a t e l y  0,5 n o r m a l  for 380 
m m  H g  a nd  0.1 n o r m a l  for 70 m m  H g  or t he  a p p r o x i m a t e  
e q u i v a l e n t  of 10% a n d  2% 0 2 , respect ively)  h a d  l i t t le  
effect. However ,  c o m p a r i s o n s  based  on 0 2 level a lone are 
diff icul t  s ince t he  R H  a t  the  r educed  pressure  is also 
lowered p ropor t i ona l ly  to  t he  drop in pressure .  

W e  believe, therefore ,  t h a t  t h e  obse rved  effect  on 
g e r m i n a t i o n  was  due  to control  of R H  b y  L P S  r a t h e r  
t h a n  the  r educed  0 2 level. M a i n t e n a n c e  of low R H  has  
been  s h o w n  to  be an  effect ive aid in m a i n t a i n i n g  seed 
v iab i l i t y  even  a t  h igh  t e m p e r a t u r e s  4. One a d v a n t a g e  of 
L P S  w i th  c o n s t a n t  air e x c h a n g e  over  sealed c h a m b e r s  or 
can i s t e r s  is t h a t  L P S  p rov ides  a m e t h o d  of cont ro l l ing  t he  
R H  w i th in  the  l imi ts  i m p o s e d  b y  t he  R H  of the  i nc oming  
a m b i e n t  air, whe reas  t h e  1RH in sealed con ta ine r s  is the  
equ i l i b r ium R H  b e t w e e n  t he  seeds  a nd  t he  enclosed 
a t m o s p h e r e .  F u r t h e r m o r e ,  L P S  cond i t ions  could be ef- 
fect ive  in d ry ing  seeds to  t he  pe r c e n t a ge  mo i s tu r e  re- 
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quired for long- te rm storage.  However ,  considerable  care 
would  be necessary  to ensure t h a t  the  e n v i r o n m e n t  does 
no t  become too dry  for seed s tored  on a long- te rm basis. 

The large var iab i l i ty  be tween  repl icat ions due to the  
small  n u m b e r  of seeds used in th is  expe r imen t  of ten  re- 
sul ted  in failure to f ind s ta t is t ica l ly  s ignif icant  differences 
be tween  means  wi th  large numer ica l  differences. How-  

ever, similar resul ts  were ob ta ined  wi th  cabbage and 
onion seed in ano the r  trial,  as well as af ter  a 7-week 
s torage per iod in this  inves t igat ion.  The differences no ted  
in th is  pape r  clearly indica te  a beneficial  influence of 
L P S  upon  shor t - l ived seeds. F u r t h e r  research on the  ap- 
p l ica t ion of L P S  to  long- t e rm conserva t ion  of seeds is 
clearly required.  

Transmiss ion  exp6rimentale d'un facteur responsable de l' intersexualit6 des mfiles chez Orchestia 
gammarellus (Pallas) 

Experimental  Transmiss ion  of a Factor Responsible of Male Intersexuality in Orchestia gammarellus 
(Pallas) 

T. GINSBURGER-VOGEL et  M. C. CARRF,-LEcUYER 

Laboratoire de Biologie et Gdndtique dvolutives du C .N .R .S . ,  F-97190 Gi/-sur-Yvette (France); et E .N .S . ,  F-92210 Saint- 
Cloud (France), 16 ]dvrier 7976. 

Summary .  Grafts  of male- in te rsex  or the lygenous  female organs induce oostegi t  d e v e l o p m e n t  in normal  males. The 
fac tor  responsible  of th is  in te r sexua l i ty  is exper imen ta l ly  t ransmissible .  I t  is no t  s t r ic t ly  specific; it  can provoke the  
appearance  of oostegi ts  in males of Talitrus saltator and  Orchestia cavimana. 

L' in te r sexua l i% des males, observ6e dans  cer ta ines  
popula t ions  de l ' amph ipode  Orchestia gammarellus (Pallas) 
a ~t6 relide 5" des anomal ies  de la p ropor t ion  des sexes l, 3: 
il existe des femelles don t  la descendance  est  const i tu6e 
d ' une  major i t6  de femelles (80 5" 85%) lorsqu'el les  sont  
61ev6es e t  croisdes 5. 17 o C. Les mgdes issus de ces femelles 
th61yg~nes sont,  en rSgle g6n6rale, in tersexu6s;  ils sont  
caract6ris6s par  la possession d 'oost6gi tes  et  de gna tho-  
podes  anormaux ,  5" lobe juvenile  pe r s i s t an t  g. Chez Or- 
chestia gammarellus, ces anomalies  sont  thermosens ib les  
dans  la p lupa r t  des lign~es 4. Elles pe r s i s t en t  dans  les 
61evages ma in t enus  5" 17 ~ et  d i spara issent  t o t a l e m e n t  
5. 22~ 

La d~mons t ra t ion  du mode  de t ransmiss ion  matrocl ine  
de la th61ygdnie e t  de l ' in tersexual i% 2, 5 nous  a condui t  
6met t re  l 'hypoth&se de l ' exis tence d ' u n  fac teur  fdmini- 
s an t  the rmosens ib le  qui sera i t  responsable  de la th61y- 
g~nie des femelles et  de l ' in tersexual i t6  des males. Pa r  des 
exp6riences & i m p l a n t a t i o n  ou d ' in jec t ion  de b roya t s  
d 'organes ,  nous  avons  cherch6 5" savoir  si ce fac teur  peu t  
8tre t r ansmis  g des males normaux ,  c ' es t  5" dire si l 'on 
peu t  induire  chez ceux-ci  l ' appar i t ion  d 'oost~gites.  Un  
r~sul ta t  posi t i f  cons t i tuera i t  un pu i ssan t  a r g u m e n t  en 
faveur  de l 'exis tence e t  de la na tu re  infectieuse de l ' agen t  
I6minisant .  

Matdriel et mdthodes. Divers  organes  ou b roya t s  d 'or -  
ganes  de males intersexu6s (testicules, g landes  andro-  
g~nes, muscles,  h6molymphe)  e t  de femelles th61yg~nes 

(ovaires) sont  implant6s  ou inject6s dans  des males nor-  
m a u x  de m~me esp~ce ( implanta t ions  homosp6cifiques).  
Des imp lan ta t ions  h6%rospdcif iques on t  6% r6alis4es chez 
Orchestia cavimana et Talitrus saltator. Les implan ta t ions  
d 'o rganes  son t  %alisdes 5. l 'a ide de brucelles fines, les in- 
ject ions  effectu6es avec des ser ingnes H ami l t o n  No 701; 
5 5" 10 ~,1 de b ro y a t  dilu6 (20 ovaires dans  250 bd d 'eau  de 
mer  g/a) sont  injec%s dans  chaque  receveur.  

Pour  chaque  sdrie expdr imenta le ,  des t~moins on t  6t6 
r6alisds en gref fan t  ou en in j ec t an t  des organes homo-  
logues d ' ind iv idus  normaux ,  afin d 'd l iminer  l 'hypothSse  
d 'une  influence de l ' imp lan ta t ion  ou de l ' inject ion.  Les 
op~rds sont  61evds isol6ment  en enceinte  the rmos ta t6e  
5" 17 ~ 

Rdsultats. A) I m p l a n t a t i o n s  homosp6cif iques.  Le Ta- 
bleau indique  les r6sul tats  observ6s pour  chaque  type  
& i m p l a n t a t i o n  ou d ' in iec t ion .  

Nous cons ta tons  que des males n o r m a u x  p eu v en t  ac- 
qu6rir des oost6gites lorsqu' i ls  regoivent  des implan t s  
p r o v e n a n t  de males intersexu6s ou de femelles th61y- 
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R~sultat des implantations ou injections d'organes de mfiles in'tersexu~s on de femelles th~lyg~nes dans des mfiles normaux. 

Nature de l'organe implant~ 

Glande Testicule Muscle Sang Ovaire 
androgbne 

No. de receveurs 
No. de survivants 4 mois aprbs l'op6ration 
No. d'individus ayant diffdrenci6 1 ou plusieurs oost4gites 
Cas positifs (%) 

30 27 30 30 31 
24 24 29 21 31 

8 10 10 9 15 
33,3 41,6 34,5 42,8 48,4 


