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ever ,  in  t h e  l i g h t  of  r e p o r t  of  s u c h  r a t s  f r o m  As ia ,  t h e  
p o s t u l a t e  of  YOSlDA e t  al. 5 l o o k s  r a t h e r  p r e m a t u r e .  
W h a t e v e r  m a y  be  t h e  p o s s i b l e  m o d e  of  t h e i r  d i s p e r s a l  t o  
O c e a n i a  a n d  t h e  N e w  W o r l d  o r  E u r o p e ,  i t  a p p e a r s  t h a t  
t h e  p r e s e n c e  of  s u c h  r a t s  in  A s i a  m a y  n o t  b e  o n l y  a n  o u t -  
c o m e  of a n y  m i g r a t i o n  b u t  one  of  t h e  f i n a l i t i e s  a c h i e v e d  
in  t h e  p r o c e s s  o f  k a r y o t y p e  e v o l u t i o n  i n  t h e  m a i n  l a n d  of  
i t s  o r ig in .  
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N o t e  a d d e d  in  t h e  p r o o f :  A n u m b e r  of  r e p o r t s  o n  2n  = 
38 R. rattus f r o m  d i f f e r e n t  p a r t s  of  t h e  w o r l d  h a v e  a p p e a r -  
ed  s i n c e  t h e  a c c e p t a n c e  of  t h i s  paper !5-19 .  R e c e n t l y  Y o -  
SIDA a n d  SAGAI 2~ h a v e  a l so  r e p o r t e d  a 2 n  - -  38 for  R .  r. 
ru/escem t r a p p e d  in  I n d i a .  

Zusammen/assung. C h r o m o s o m e n  y o n  12 M ~ n n c h e n  
u n d  12 W e i b c h e n  y o n  Rattus rattus wroughtoni sowie  2 
W e i b c h e n  y o n  Rattus rattus w u r d e n  u n t e r s u e h t  u n d  es 
w u r d e n  t ibe ra l l  38 C h r o m o s o m e n  g e f u n d e n ,  v e r u r s a c h t  
d u t c h  R o b e r t s o n i s e h e  V e r b i n d u n g  v o n  4 a k r o z e n t i s c h e n  
P a a r e n  v o n  Rattus rattus m i t  42 C h r o m o s o m e n .  
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C o n t r o l  o f  S e l e c t i v i t y  a n d  I o n  F l u x e s  i n  B e a n  H y p o c o t y l s  

A m o n g  t h e  v a r i o u s  p r o c e s s e s  i n v o l v e d  in  t r a n s p o r t  of  
i o n s  f r o m  t h e  x y l e m  s a p  i n t o  s h o o t  t i s s u e s ,  s p e c i a l  a t t e n -  
t i o n  w a s  u s u a l l y  g i v e n  t o  t h e  ' f i l t e r i n g '  of  s o d i u m  o u t  of  
t h e  s a p  a n d  to  t h e  c o n s e q u e n t  r e d u c t i o n  is s o d i u m  t r a n s -  
p o r t  i n t o  t h e  u p p e r  p a r t s  o f  s h o o t s  1-s. H o w e v e r ,  a l t h o u g h  
t h i s  p h e n o m e n o n  w a s  w i d e l y  d e s c r i b e d ,  v e r y  l i t t l e  is 
a c t u a l l y  k n o w n  of  t h e  m e c h a n i s m s  w h i c h  c o n t r o l  i t .  F r o m  
t h e  l i t t l e  i n f o r m a t i o n  we  h a v e ,  i t  s e e m s  t h a t  t h e  m e c h a n -  
i s m s  w h i c h  g e n e r a t e  i on  t r a n s p o r t  i n  b e a n  h y p o c o t y l s  
a re  d i s t i n c t  a n d  d i f fe r  f r o m  t h o s e  w h i c h  c o n t r o l s e l e c t i v i t y %  
R u b i d i u m ,  as  we l l  as  m o s t  of  t h e  s o d i u m ,  is t r a n s p o r t e d  
i n t o  h y p o c o t y l  s l i ces  b y  m e a n s  of  a n o n - m e t a b o l i c  p r o c e s s  
w h i c h  is u n a f f e c t e d  b y  t e m p e r a t u r e  c h a n g e s .  O n  t h e  o t h e r  
h a n d ,  s e l e c t i v e  a c c u m u l a t i o n  of  s o d i u m  is  t e m p e r a t u r e -  
d e p e n d e n t  a n d  is p r a c t i c a l l y  a b o l i s h e d  u n d e r  low t e m p e r -  
a t u r e  c o n d i t i o n s .  I n  m o s t  of  t h e  c a s e s  r e p o r t e d ,  t h e  
p r o c e s s e s  g o v e r n i n g  t r a n s p o r t  a n d  s e l e c t i v i t y  we re  
c h a r a c t e r i z e d  b y  t h e i r  r e s p o n s e s  t o  e n v i r o n m e n t a l  c o n d i -  
t i o n s .  I n  t h e  f o l l o w i n g  i n v e s t i g a t i o n ,  a t t e m p t s  w e r e  m a d e  

to  c l a r i f y  w h a t  e f f ec t s  v a r i o u s  p l a n t  o r g a n s  h a v e  o n  i on  
u p t a k e  a n d  i on  s e l e c t i v i t y  b y  e x c i s e d  b e a n  h y p o c o t y l s .  

B e a n  p l a n t s  (Phaseolus vulgaris c .v .  B r i t t l e  w a x )  w e r e  
u s e d  in  t h e  f o l l o w i n g  e x p e r i m e n t s .  S e e d s  w e r e  s o a k e d  in  
w a t e r ,  g e r m i n a t e d ,  a n d  s e e d l i n g s  Were g r o w n  a n d  t r e a t e d  
as  d e s c r i b e d  p r e v i o u s l y  9. R o o t s ,  c o t y l e d o n s  o r  b u d s  w e r e  
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Effect of excision of various organs on uptake of sodium and rubidium by bean hypocotyl slices 

Uptake solution 1 m M  NaC1 1 m M  RbC1 0.5 m M  Na*C1 + 0.5 m M  Rb*C1 + 
Treatment  0.5 m M  RbC1 0.5 m M  NaC1 

a) 

Control 0.055 • 0.005 0.018 • 0.004 
Roots excised 0.033 i 0.004 0.018 ~ 0.003 

b) 

Control 0.057 • 0.005 0.024 • 0.002 
Cotyledons exeized 0.057 ~- 0.005 0.016 -~ 0.005 

c) 

Control 0.049 -t- 0.007 0.027 -E 0.004 
--  roots 0.033 4- 0.009 0.024 • 0.003 
--  cotyledons 0.058 • 0.005 0.019 • 0.0005 
--  buds 0.051 4- 0.007 0.019 -t- 0.002 
--  cotyledons and buds 0.047 == 0.004 0.018 -4- 0.003 

0.023 ~ 0.004 0.008 ~ 0.002 
0.017 =L 0.003 0.010 -1- 0.002 

0.023 ::L 0.005 0.009 :~ 0.003 
0.026 • 0.003 0.007 :~ 0.001 

Data denote non-exchangeable fraction in/xmol/g fresh wt. =i= SD; 30 ~ C. 
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r e m o v e d  24 h pr ior  to  t he  exper imen t .  D u r i n g  th i s  pe r iod  
t he  r e m a i n i n g  p l a n t  was  lef t  u n d e r  t he  same  cond i t ions  as 
t he  controls .  "2Na a n d  SSRb were used for l abe l l ing  NaCI 
or RbC1 solut ions.  

Resu l t s  of 3 r e p r e s e n t a t i v e  excis ion expe r i m en t s  are 
s u m m a r i z e d  in t he  Table .  As m a y  be  no t ed  excision 
reduced  the  f ina l  t o t a l  ion c o n t e n t  of t he  siiced hypo-  
cotyls.  R e m o v a l  of roots  a n d  r e m o v a l  of co ty ledons  h a d  
also a n  a p p a r e n t  effect  on t he  select ive p roper t i e s  of 
hypocoty l s .  R e m o v a l  of roots  24 h pr ior  to  t he  e x p e r i m e n t  
n e g a t i v e l y  af fec ted  t h e  u p t a k e  a n d  f ina l  c o n t e n t  of 22Na, 
b u t  d id  no t  affect  or even  s l igh t ly  acce le ra ted  t h e  u p t a k e  
of S6Rb (Table  a)). On the,  o the r  hand ,  a decrease  in  u p t a k e  
ra t e s  of r u b i d i u m  was observed  in p l a n t s  f rom wh ich  
co ty ledons  were r e m o v e d  (Table, b)). Exc i s ion  of b u d s  
alone, or excision of buds  and  co ty ledons  exe r t ed  s imi la r  
effects on t he  r a t e s  of r u b i d i u m  u p t a k e  (Table,  c)). 

S imi lar  t rends ,  i.e. i n h i b i t i o n  of sod ium u p t a k e  follow- 
ing roo t  excis ion and  i n h i b i t i o n  of r u b i d i u m  u p t a k e  
fol lowing excision of cotyledons,  were obse rved  in pu re  
NaC1 or RbC1 so lu t ions  as well  as in mix tu res .  

Exc i s ion  of co ty ledons  d id  no t  affect  t he  u p t a k e  or 
a l t e r  t h e  c o n t e n t  of sod ium b y  hypoco ty l s  w h e n  so lu t ions  
of low NaC1 concen t r a t i ons  were used. I n  t r e a t m e n t s  
where  h i g h  NaCI concen t r a t i ons  were used ( >  10 m M )  
a s l ight ly  lower a c c u m u l a t i o n  was observed.  

The  ra t io  of u p t a k e  a t  30~ to u p t a k e  a t  0~ was 
a p p r o x i m a t e l y  1.1 for  sodium,  as well  as for r u b i d i u m ,  a n d  
was unaf fec ted  b y  excision. T he  process  is t h u s  p r e s u m a b l y  
non-metabo l i c .  

Select ive u p t a k e  of ions is cons idered  to  be one of t h e  
v e r y  basic  charac te r i s t i c s  of t he  l iv ing  cell, and  a c o n s t a n t  
e x p e n d i t u r e  of m e t a b o l i c  energy  is needed  for  i ts  pre-  

s e r v a t i o n .  However ,  v e r y  l i t t l e  is k n o w n  of t h e  specific 
m e c h a n i s m s  or s t ruc tu re s  wh ich  c o n t r i b u t e  to  t h i s  
p h e n o m e n o n .  B e a n  h y p o c o t y l s  are d i s t i nc t  a m o n g  p l a n t  
t i ssues  in  exh ib i t i ng  a n  a p p a r e n t  preferenc  9 for  u p t a k e  
of sod ium ions, wh ich  exceeds b y  far  t he  u p t a k e  of m o s t  
o the r  m o n o v a l e n t  cat ions .  Such  se lec t iv i ty  seems to be  
p a r t  of a ce r t a in  sa l t - evad ing  m e c h a n i s m  wh ich  p r e v e n t s  
in  var ious  p l a n t  species sod ium ions f rom m o v i n g  f rom the  
roots,  across t he  hypoco ty l s  in to  t h e  uppe r  shoot  t i ssues  1-9. 
E x p l a n a t i o n s  of th i s  p h e n o m e n o n  h a v e  m o s t l y  been  
a t t e m p t e d  a t  t he  cel lular  level, a n d  differences  in  select iv-  
i ty  were of ten  ascr ibed  to t i ssue  charac ter i s t ics ,  as well  as 
to  ionic c o n s t i t u t i o n  of t he  med ium.  However ,  p l a n t s  do 
no t  c o n s t i t u t e  on ly  a un ion  of i n d e p e n d e n t  t issues,  b u t  
comprise  one in te r -cor re la ted  sys tem.  Thus,  t he  idea  t h a t  
ion u p t a k e  b y  b e a n  hypoco ty l s  is af fected b y  t he  s t a t u s  of 
a d j a c e n t  o rgans  a n d  t h a t  r em ova l  of one o rgan  m a y  a l te r  
se lec t iv i ty  of a n o t h e r  one seemed m o s t  a t t r a c t i ve .  
U n f o r t u n a t e l y ,  on ly  l i t t l e  is k n o w n  of t h e  effects of one 
o rgan  on  ion m e t a b o l i s m  a n d  b e h a v i o u r  of a n o t h e r  one. 
Exc i s ion  of p l a n t  tops  r educed  t he  t o t a l  capac i ty  of b e a n  
hypoco ty l s  to  a c c u m u l a t e  ions. However ,  such  r educ t i on  
was n o t  un i fo rm  and  some ions were af fec ted  more  t h a n  
others .  A s imi la r  p h e n o m e n o n  was descr ibed  a l r eady  b y  

WENT 1~ who suggested  t h a t  h o r m o n e s  p l a y  a m a j o r  
role in  t h e  d i rec t ion  of n u t r i e n t s  w i t h i n  t he  p l a n t  body .  
D a t a  ob t a ined  b y  o the r  i nves t iga to r s  also s u p p o r t  h is  
a s sumpt ion .  For  example ,  i t  was  shown  1e-~5 t h a t  phos-  
phorus  was p re fe ren t i a l ly  m o v e d  in to  regions w i t h  a h i g h  
c o n t e n t  of auxin .  D e c a p i t a t i o n  of p l a n t s  caused,  a f te r  5 
days,  a sh i f t  in  t he  n o r m a l  c o n t e n t  of n i t rogen ,  p h o s p h o r u s  
and  p o t a s s i u m  in t he  in te rnodes ,  and  in  t he  l a t e ra l  b u d s  
below the  p o i n t  of decap i t a t ion .  

Cont ro l  of se lec t iv i ty  can  also be  o b t a i n e d  b y  ce r t a in  
levels of g r o w t h  subs t ances  m o v i n g  down  or up  t he  p l a n t  
axis  ~6-1s. Presence  of va r ious  r egu la t i ng  subs t ances  or 
d i f fe ren t  levels of one s u b s t a n c e  m a y  affec t  u p t a k e  of 
va r ious  ions e i the r  b y  chang ing  t he  u p t a k e  capac i t y  or b y  
a l t e r ing  t he  r e t e n t i o n  capac i t y  of t he  t issues.  

N o t h i n g  specific on such  effects is k n o w n  a t  p resen t .  I t  
is t e m p t i n g  to  a s sume  t h a t  changes  in s o d i u m  c o n t e n t  of 
hypoco ty l s  are due to  a lower  u p t a k e  capac i t y  a n d  are  
caused  b y  t he  r e m o v a l  of t he  source of c y t o k i n i n s  or 
gibberel ins .  R e m o v a l  of b u d s  and  cotyledons ,  w h i c h  
af fec t  r u b i d i u m  a c c u m u l a t i o n  m a y  resu l t  f r om a d i s t u r b e d  
a u x i n  supply .  Never the less ,  a t t e m p t s  to  induce  such  
changes  b y  s u b s t i t u t i o n  of t he  o rgans  b y  e x t e r n a l  sources 
of g rowth  subs t ances  h a v e  failed, and  t he  percise  ident i f i -  
ca t ion  of t h e  af fec tor  r e m a i n s  open.  Ecological ly ,  t he  
m e a n i n g  of such  a f ind ing  is t h a t  d i s t u r b a n c e s  in  roo t  
g r o w t h  p e r m i t s  a fas te r  t r a n s p o r t  of s o d i u m  across t he  
h y p o c o t y l  in to  t he  leaves  a n d  causes  a n  ear l ier  t o c i x i t y  of 
sodium.  

Zusammenlassung. W e r d e n  bei  H y p o k o t y l e n  von  
t3ohnenke iml ingen  die W u r z e l n  abgeschn i t t en ,  so be-  
e inf luss t  das  die Schne l l igke i t  der  A b s o r p t i o n  yon  Na-  
t r i um,  abe r  n i c h t  d ie jenige  yon  R u b i d i u m .  A b s c h n e i d e n  
der  K o t y l e d o n e n  oder  der  K n o s p e  bee in f luss t  die Ab-  
so rp t ion  v o n  R u b i d i u m ,  n i c h t  abe r  die jenige v o n  Na-  
t r i um.  K a l z i u m  h a t t e  ke inen  Einf luss  auf  solche U n t e r -  
schiede. 
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Wood Quality of Eight Eucalyptus Species in Zambia 

I n  i t s  a f fo re s t a t ion  p r o g r a m m e ,  Z a m b i a  i n t r o d u c e d  
more  t h a n  a dozen  Eucalyptus species f rom Aus t r a l i a  to  
t e s t  for t h e i r  surv iva l ,  a d a p t a b i l i t y  and  pe r f o r m ance  in 
Z a m b i a n  e n v i r o n m e n t s .  E q u a l l y  i m p o r t a n t  is to  inves t ig-  
a te  t he i r  wood qual i t ies  such  as dens i t y  a n d  f ibre  l eng ths  
wh ich  af fec t  m e c h a n i c a l  a n d  u t i l i za t ion  p roper t i e s  and  
su i t ab i l i t y  of t i m b e r  for pu lp  and  p a p e r  p roduc t ion .  

R e p o r t s  on  wood q u a l i t y  of Eucalyptus species g rown in 
o the r  coun t r i es  are  ava i l ab le  (BOYD and  KINGSTON 1, 
DADSWELL et  al. ~ and  RUDMAN et  al. ~) b u t  l i t t l e  is k n o w n  
a b o u t  be tween-  and  w i t h i n - t r e e  v a r i a t i o n  in dens i ty  and  
f ibre  l e n g t h  in Zambia .  

Material and methods. 4 trees,  6.5 years  old, were 
s ampled  in each  rep l i ca t ion  f rom 8 Eucalyptus species 


