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Discussion. The  U/C ra t io  changes  a t  2 and  8 h m i g h t  
be  r e l a t ed  to  a h igh  p r o p o r t i o n  of h y b r i d i z a b l e  R N A  
molecules  in  t h e  b r a i n  w i t h  sho r t  hal f - l ives  (2.5-4 h ) l~  
such  molecules  m a y  fac i l i t a te  a d a p t a t i o n s  to  changes  in 
physiological  cond i t ions  b y  a n  a l t e r a t i o n  in p ro t e in  
syn thes i s  n.  Changes  in r ibosomal  and  t R N A  18 could also 
c o n t r i b u t e  to  a n y  a l t e r a t i ons  in  R N A  species. T he  ear ly  
changes  obse rved  du r ing  l ea rn ing  are di f f icul t  to  i n t e r p r e t  
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Fig. 2. Time course of an index of base composition (uridine/cytidine 
ratio) during (0M h) and after (4-24 h) the learning task. In each 
case the label was injected 4h before measurement. Solid line, 
experimentals; interrupted line, controls. For each point, n = 5 
(where n = 1, 4 brains are pooled); values are given as means =c 
S.E.M. 

in t e r m s  of i n f o r m a t i o n  s torage  a n d  m a y  well  r ep re sen t  
non-specif ic  changes  associa ted  w i t h  t he  onse t  of a chal-  
lenging l ea rn ing  t a s k  such  as arousal .  

Conso l ida t ion  of long t e r m  m e m o r y  b y  a n  a l t e r a t i on  of 
synap t i c  t r ansmiss ion ,  changes  in glial  a c t i v i t y  or post -  
synap t i c  recep tor  mod i f i ca t ion  m i g h t  invo lve  the  syn thes i s  
of new or increased  levels of ex i t ing  pro te ins .  This  would  
requi re  a n  increase  in t r a n s c r i p t i o n  a n d  t r a n s l a t i o n  a n d  in 
poss ible  changes  in cy top l a smic  R N A  species a n d  would  
help  to exp la in  changes  in t he  U/C ra t io  obse rved  on 
comple t i on  of t he  l ea rn ing  task .  H a v i n g  shown  t h a t  a 
neu rochemica l  cor re la te  of l ea rn ing  is t i m e  d e p e n d e n t ,  
a n o n - d i s r u p t i v e  a p p r o a c h  t o g e t h e r  w i t h  t h e  measure -  
m e n t  of t he  exac t  half- l ives,  locat ions ,  a n d  specif ic i ty  
of a n y  such  neu rochemica l  cor re la tes  m a y  p rove  p ro f i t ab le  
to  a s equen t i a l  ana lys i s  of memory ,  

Zusammen/assung. VerXnderungen  am n e u r o c h e m i s c h e n  
K o r r e l a t  des E r i n n e r u n g s -  u n d  L e r n v e r m S g e n s  iln F i sch  
erwiesen sich als ze i tabh~ngig .  
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Phosphorus  Metabol ism in Grape Buds During Floral Initiation 

The  i m p o r t a n c e  of P n u t r i t i o n  in g rape  p r o d u c t i o n  has  
been  e m p h a s i z e d  b y  m a n y  workers  1-3. I t  has  been  re- 
p o r t e d  t h a t  app l i ca t ion  of P fer t i l izers  a t  t he  t i m e  of f loral  
i n i t i a t i o n  a n d  d i f f e r en t i a t i on  e n h a n c e d  t he  n u m b e r  of 
fer t i le  b u d s  ~ w i t h  acce le ra ted  a c c u m u l a t i o n  of P 5,6. I t  h a s  
also been  obse rved  t h a t  t he re  was a t r e m e n d o u s  upsurge  
in t he  nucleic  acid P d u r i n g  f loral  i n i t i a t i o n  a n d  differen-  
t i a t i o n  1. The  p r e sen t  s t u d y  was u n d e r t a k e n  w i t h  a v iew to 
i n v e s t i g a t i n g  t he  i n c o r p o r a t i o n  of soil appl ied  P in to  
var ious  p h o s p h o r u s  c o m p o u n d s  in  t h e  b u d s  of v igorous ly  
growing A n a b - e - S h a h i  (AS) a n d  less v igorous  B a n g a l o r e  
B lue  (BB) P a c h a d r a k s h a  (PD) a n d  Ka l i  Saheb i  (KS) grape  
cul t ivars ,  d u r i n g  f loral  in i t i a t ion .  

R a d i o a c t i v e  p h o s p h o r u s  in  t he  fo rm of ' ca r r ie r  free '  
ortho-phosphoric acid a t  0.5 t a C t / p l a n t  was  in j ec t ed  in to  
t he  holes in  t he  soil, m a d e  a r o u n d  t h e  p lan t s ,  5 days  
before  n o r m a l  t i m e  of f loral  i n i t i a t i on  5 Bud  samples  were 
col lected f rom the  cu r r en t  shoots  a t  t he  t i m e  of f loral  
i n i t i a t i o n  f rom all  cu l t iva r s  a n d  t he  p h o s p h o r y l a t e d  
c o m p o u n d s  were  f r ac t ioned  7 a f te r  r e m o v i n g  t h e  d ry  
scales a n d  t o m e n t o s e  hairs .  1 ml  in  each  of t h e  f rac t ions  
was dr ied  in cupped  p l a n c h e t s  u n d e r  in f ra red  l a m p  and  
assayed  for a~p a c t i v i t y  w i t h  t he  aid of Ph i l ips  GM 
counter .  The  m e a n  a c t i v i t y  of 32p of all f rac t ions  of P are 
g iven  in t he  Table .  

The  resul t s  i nd i ca t ed  t h a t  t h e  i nco rpo ra t i on  of 32p 
in t he  b u d s  was more  in v igorous ly  growing  AS t h a n  in 

less vigorous cultivars. The high rate of incorporation of 
3sp in t he  b u d s  of v igorous ly  growing var ie t ies  m i g h t  be  
due  to  t he  presence  of a g rea te r  n u m b e r  of large-s ized 
c o n d u c t i n g  vessels s wh ich  in  t u r n  could h a v e  eff ic ient ly  
t r a n s p o r t e d  t h e  app l ied  P in to  t he  buds .  

A m o n g  t h e  va r ious  f rac t ions  of P, t h e  nucleic  acid h a d  
more  a c t i v i t y  to  a n  e x t e n t  of 68 to 79% of t o t a l  a c t i v i t y  
w i t h  a p r e d o m i n a n t  a m o u n t  in  D N A  f rac t ion  in AS and  
KS.  Th i s  consp icuous  increase  in t h e  nucle ic  acid f r ac t ion  
suppor t s  f ind ings  in v i t i s  9,10 Chenopodium album n a n d  
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Distribution of a2p in different phosphorus fractions in grape buds during floral initiation (expressed as CPA • 10~/g of fresh weight of buds) 

Grape eultivars Acid Phospho- Phospho- DNA-P RNA-P Total RNA-P/ RNA-P Total 
soluble-P protein P lipid P ~ucleie DNA-P phospho- P 

acid- P protein 

Anab-e-Shahi 2.28 6.79 1.49 30.22 9.12 39.34 0.30 1.3 49.90 
(4.57) (13.61) (2.99) (60.56) (18.27) (78.33) (100) 

Pachadraksha 0.79 3.17 0.70 7.25 6.49 13.74 0.89 2.0 18.40 
(4.29) (17.22) (3.80) (39.40) (35.29) (74.69) (100) 

Kali Sahbi 2.09 1.10 0.58 9.40 1.30 10.70 0.14 1.1 14.47 
(14.45) (7.60) (4.01) (64.96) (8.98) (73.94) (100} 

Bangalore 2.83 0.89 0.38 5.58 3.06 8.64 0.54 3.4 12.74 
Blue (22.24) (6.98) (2.98) (43.79) (24.0I) (67.801 (100) 

Figures in parenthesis are percentages of total productivity. 

Lolium temuIentum ~2. Moreover  t h e r e  is o v e r w h e l m i n g  
ev idence  to  show t h a t  t h e  syn thes i s  of DNA, R N A  and  
p ro t e in  are cons ide rab ly  acce le ra ted  d u r i n g  f loral  in i t ia -  
t i on  ~3. ~ wh ich  is essen t ia l ly  a process  of in t ense  mi to t i c  
a c t i v i t y  and  d u p l i c a t i o n  of DNA.  

The  c o m p a r a t i v e l y  low p e r c e n t  of a c t i v i t y  in  acid 
soluble  P f r ac t ion  of A S  and  PD,  a n d  a co r r e spond ing  
increase  in p h o s p h o p r o t e i n ,  sugges t  t h a t  t h e  inorgan ic  t? 
a n d  free nuc leo t ides  (which cons t i t u t e s  ac id-soluble  P 
f rac t ion)  could h a v e  been  ef f ic ient ly  u t i l ized  for t h e  
syn thes i s  of nucleic  acids a n d  nucleo  pro te in .  A h i g h  ra t io  
of R N A - P / P h o s p h o p r o t e i n  a n d  a m o d e r a t e  to  h igh  R N A -  
P / D N A - P  r a t i o  obse rved  in P D  a n d  BB,  l o w r a t i o  in  o the r  
two cu l t i va r s  sugges t  t h a t  a h i g h  ra t io  favours  h igh  
f ru i t fu lness  in  grapes.  T he  P D  and  B B  are getaerally more  
h igh ly  f ru i t fu l  t h a n  t he  o the r  two var ie t ies .  Such  h igh  
R N A  a n d  low p ro t e i n  was obse rved  d u r i n g  f loral  i n i t i a t i o n  
in Chenopodium album n. R a d i o a c t i v i t y  in  phospho l ip id  
f r ac t ion  was  low in  all  cu l t ivars ,  as t h i s  f r ac t ion  is genera l ly  
less in  p r i m o r d i a l  leaves  of buds .  I n  grapes,  f loral  i n i t i a t i o n  
become  e v i d e n t  on ly  a f t e r  t h e  d e v e l o p m e n t  of specific 
n u m b e r  of tea l  p r i m o r d i a  in  t he  buds .  Such  a c o m p a r a t i v e -  
ly h igh  a c t i v i t y  in  t h e  phos pho l i p i d  f r ac t ion  of AS could 
be  a c c o u n t e d  for  t h e  g rea te r  n u m b e r  (5 to  6) of well- 
deve loped  leaf  p r i m o r i d a  in t h i s  cu l t iva r ,  whereas  in 
o thers  i t  is on ly  2 to  4. Such  a l inear  increase  in phospho -  
l ip id  co r r e spond ing  to  t he  increase  in size a n d  n u m b e r  of 
leaf p r i m o r d i a  has  been  obse rved  in  r u n n e r  b e a n  ~. 

I t  is obv ious  f rom the  s t u d y  t h a t  t he  nucle ic  acid 
syn thes i s  is a p re requ i s i t e  for  f loral  in i t i a t ion ,  b u t  i t s  
i n t e n s i t y  a n d  t h a t  of o t h e r  f rac t ions  depends  on  t he  
cul t ivars .  F u r t h e r ,  i t  is e v i d e n t  t h a t  t he  r a t io  of nucleic  
acid to o the r  P f rac t ions  is more  i m p o r t a n t  t h a n  t he i r  
abso lu te  q u a n t i t y  for h igh  f ru i t fu lness  in  g rape  buds .  

Zusc~mmen/assung. Das Verhs  v o n  Nuk le ins~uren  
zu a n d e r e n  p h o s p h a t h a l t i g e n  F r a k t i o n e n  is t  yon  gr6sserer  
B e d e u t u n g  fiir den  sp~ te ren  F r u c h t a n s a t z  der  W e i n t r a u b e n  
als ihre  abso lu t e  Menge in den  Knospen .  
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Zum Nachweis einiger rnechanisch-rheologischer Eigenschaften des hyalinen Knorpels 

Seinen  v ie l f~l t igen  m e c h a n i s c h e n  A u f g a b e n  en t spre -  
chend  v e r k 6 r p e r t  de r  h y a l i n e  Knorpe I  e ine Re ihe  mecha -  
n i scher  E igenscha f t en .  U b e r  die h is to logische  S t r u k t n r ,  
W a c h s t u m s -  u n d  Umbauvorg~tnge  sowie die chemische  
Z u s a m m e n s e t z u n g  des Knorpe l s  s ind viele E i nze lhe i t en  
b e k a n n t .  Dagegen  is t  sein komplexes  mechan i sches  Ver-  
h a l t e n  n u r  in  Te i lbe re ichen  geklgrt .  Die  m e c h a n i s c h e n  
G r u n d e i g e n s c h a f t e n  des Knorpe l s  s ind Fes t igkei t ,  Vis- 
kosi t~t ,  E tas t i z i t~ t ,  Turgot ,  innere  R e i b u n g  u n d  Dif- 
fusibi l i t~t .  Aus ih re r  K o m b i n a t i o n  resu l t i e ren  zahl re iche  
mechan i sch - rheo log i sche  E igenschaf t en ,  yon  denen  b ie r  
R e t a r d a t i o n  (Kr iechersche inung) ,  Re laxa t ion ,  e las t i sche 
N a c h w i r k u n g  u n d  K r a f t r t i c k g e w i n n  (mechan ische  Er -  
holung,  inverse  Re laxa t ion )  g e n a n n t  seien. Dieae Be- 
gr i l le  s t a m m e n  zum  Tell  aus  tier Rheologie  * u n d  Mecha-  
n ik  h o c h p o l y m e r e r  Kbrper ,  be ides  Tei lbere iche  de r  
Phys ik ,  die massgeb l iche  G r u n d l a g e n  Iiir gewebsmecha-  

n ische  U n t e r s u c h u n g e n  in der  t3iologie da r s t e l l en  2-5. 
R e t a r d a t i o n  is t  die D e f o r m a t i o n  eines K6rpe r s  in  zeit-  
l i cher  A b h ~ n g i g k e i t  u n t e r  k o n s t a n t e r  Kra f t .  U n t e r s u -  
c h u n g e n  fiber die R e t a r d a t i o n s e r s c h e i n u n g  a m  Gelenk-  
knorpe l  s t a m m e n  von  HAYES e t  al. s, KEm~SON et  al. 7 
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