
 

 

 University of Groningen

Growth and mineral nutrition of Dutch Taraxacum taxa from fertile and infertile sites
Hommels, Cornelis Hendrikus

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
1991

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Hommels, C. H. (1991). Growth and mineral nutrition of Dutch Taraxacum taxa from fertile and infertile
sites. s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 07-06-2022

https://research.rug.nl/en/publications/66911a91-078b-4900-b754-576d8b2784d9


Summary

P i e l d s t u d j . e s ,  c o n d u c t e d  b y  w o r k e r s  o f  t h e  ' V a k q r o e p  B i j z o n d e r e
P l a n t k u n d e '  ( U n i v e r s i t y  o f  A r n s t e r d a m )  r e v e a l e d  m a r k e < l  d i f f e r e n c e s
i n  s o i l  p r e f e r e n c e  a s  r e q a r d s  l e v e l s  o f  m i n e r a l  n u t r i t i o n  b e t w e e n
D u t c h  T a r a x a c u m  t a x a .  T h i s  t h e s i s  a i m e d  t o  e x p l a i n  i n  p h y s i o t o g i -
c a I  t e r m s  t h i s  v a r i a t i o n  i n  r n i n e r a l  h a b i t a t s  b e t w e e n  T a r a x a c u m
t a x a .  S e v e r a l  l i n e s  o f  i n v e s t i g a t i o n s  w e r e  p u r s u e d  r e s u l t i n g  i n
the  descr ip t ion  and compar ison o f  a  ra ther  w ide  range o f  phys io -
I o g i c a l  t r a i t s .  A s  t y p i c a l  r e p r e s e n t a t i v e s  f o r  t a x a  f r o m  f e r t i l e
a n d  i n f e r t i l e  s i t e s ,  r e s p e c t i v e l y ,  T .  s e l l a n d i i  a n d  T ,  n o r d -
s t e d t i i  w e r e  u s e d  i n  a l l  e x p e r i m e n t s .  O c c a s i o n a l l y ,  t h e  n u m b e r  o f
t a x a  s t u d i e d  w a s  i n c r e a s e d  ( u p  t o  1 2 ) ,  w i t h  ( o t h e r )  t a x a  d e r i v e d
f rom euthroph ic ,  mesothroph ic  and o l igo throph ic  hab i ta ts .

f n  C h a p t e r  2 ,  r e c o v e r y  f r o m  m i n e r a f  d e f i c i e n c y  w a s  s t u d i e d
j -nc lud ing  res tored  growth  and minera f  accumula t ion  a f te r  an  ample
m i n e r a f  r e p l e n i s h m e n t :  t h e  r e s u f t s  s h o w e d  a n  ( a l m o s t )  a b s e n c e  o f
d i f f e r e n c e s  b e t w e e n  T .  s e l l - a n d i i  a n d  T .  n o r d s t e d t l i .

D i f f e r e n c e s  i n  r n o r p h o l o g i c a l  a n d  p h y s i o t o g i c a l  p l a s t i c i t y
b e t w e e n  a  n u m b e r  o f  T a r a x a c u m  t a x a  a r e  p r e s e n t e d  i n  C h a p t e r  3 .
C o n p a r e d  w i t h  t r u l y  p l a s t i c  p l a n t s  a s  s o m e  s o  c a l , l e d  ' a n t i c i p a t o -
y y '  P l a n t a g o  t a x a ,  a l l  T a r a x a c u m  t a x a  s t u d i . e d  r e s p o n s e d  r a t h e r
r i g i d l y  t o  a  c h a n g e  i n  m i n e r a l ^ n u t r l t i o n  a s  f a r  a s  g r o w t h ,  r o o t
resp i ra t ion  and ac t iv i t y  o f  Mgz+-ATPase o f  the  mic rosomal -  f rac-
t i o n  o f  t h e  r o o t s  a r e  c o n c e r n e d .  T h e  s m a f l  r e s p o n s e s  t h a t  d i d
o c c u r  w i t h i n  t h e  p e r i o d  d i r e c t l y  f o l l o w i n g  t h e  n u t r i e n t  c h a n g e
c o r r e l a t e d  w i l h  t h e  m i n e r a f  e c o l o g y  o f  t h e  h a b i t a t s .  C o n s e q u e n t -
f y ,  t h e  m e t h o d  o f  c h a n g i n g  t h e  n i n e r a l  c o n d i t i o n  p r o v i d e d  a
s i rnp le  d iagnos t ic  too f  to  de termine the  adapta t ion  o f  the  var j -ous
t a x a  t o  t h e  m i n e r a l  h a b i t a t .

A  p o s s i b l e  p h y s i o l o g i c a l  e x p l a n a t i o n  f o r  t h e  a b s e n c e  o r
presence o f  spec i f i c  taxa  a t  fe r t i le  s i tes  was ob ta ined by  s tudy-
i n g  T a r a x a c u m  p l a n t s  c u l t u r e d  a t  ( n e a r )  o p t i n a L  c o n d i t i o n s
( C h a p t e r  4 ) :  t h e  g r o w t h  p o t e n t i a l  o f  t a x a  f r o m  f e r t i l e  s i t e s
e x c e e d e d  t h a t  o f  t a x a  f r o m  f e s s  f e r t i l e  s i t e s ,  T h i s  d i f f e r e n c e
w a s  m o s t  r n a r k e d l y  d u r i n g  t h e  e a r l y  s t a g e  o f  v e g e t a t i v e  g r o w t h .
The fas t -g rowing  taxa  were  charac ter ized  by  a  p roduc t ive  C-a l1o-
c a t i o n  i n t o  t h e  s h o o t  ( i , e .  h i g h  s h o o t - r o o t  r a t i o ) ,  a n d  t h e
d e v e l o p m e n t  o f  a  f l a t  a n d  d e n s e  l e a f  r o s e t t e .  T h e s e  f e a t u r e s
p r o b a b l y  e n s u r e d  a  s u f f i c i e n t  u t i l i z a t i o n  o f  s c a r c e  l i g h t  a n d
s p a c e .  I n  c o n t r a s t ,  s l o w - g r o w i n g  m i c r o s p e c i e s  s h o w e d  a  l e s s
p r o m j - n e n t  a b o v e - g r o u n d  p r e s e n c e ,  d u e  t o  a  l o w  s h o o t - r o o t  r a t i o
a n d / o r  a  1 o w  s p e c i f i c  f e a f  a r e a .

T h e  p h y s i o l o g i c a l  e x p f a n a t i o n  f o r  t h e  a b s e n c e  o r  p r e s e n c e  o f
s p e c i f i c  t a x a  a t  i n f e r t i l e  s i t e s  w a s  f i r s t  s t u d i e d  o n  T .  s e f -
l a n d i i  a n d  T .  n o r d s t e d t i i  ( C h a p t e r  5 ) .  P a r a m e t e r s  s u c h  a s  t h e
c r i t i c a l  n u t r i e n t  c o n c e n t r a t i o n  ( i . e .  t h e  n i n i r n a l  i n t e r n a l  n i n e r -
a l  c o n c e n t r a t i o n  a s s o c i a t e d  w i t h  u n d i s t u r b e d  g r o w t h )  o f  N ,  P ,  a n d
K * ,  a n d  t h e  e f f i c i e n c y  i n  N ,  P ,  a n d  K +  u = e  r e r e  d e t e r m i n e d .  T h e
m o s t  p r o n o u n c e d  d i f f e r e n c e  b e t w e e n  t h e s e  t w o  m i c r o s p e c i e s  c o n -
c e r n e d  t h e  c r i t i c a l  K +  c o n c e n t r a t i o n ,  t h e  v a l u e  f o r  T .  s e l l a n d i - i
b e i n g  t w i c e  a s  h i g h  a s  t h a t  f o r  T .  n o r d s t e d t i i .  T h i s  r e s u l t
s h o w e d  t h e  p h e n o m e n o n  o f  ' t r a d e - o f f ' :  t h e  p h y s i o l o g i c a )  t r a i t
t h a t  e n a b l e d  T .  s e l l a n d i j -  t o  a t t a j - n  a  h i g h  g r o w t h  p o t e n t i a l  ( i . e .
a  p r o d u c t i v e  C - a l l o c a t i o n ) ,  s i m u f t a n e o u s l y  c a u s e d  a n  i n c r e a s e d
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v u l n e r a b i l i t y  t o  K +  d e f i c i e n c y .  C o n s i d e r i n g  t h e  r e s u l t s  a s  r e -
g a r d s  c r i t i c a l  n u t r i e n t  c o n c e n t r a t i o n s ,  p r e s e r v a t i o n  o f  p i - u p t a k e
a t  P - d e f i c i e n c y  a n d  P i - a c c u m u l a t i o n  a f t e r  p ;  r e p l e n i s h m e i n t  f o I -
low ing  P-def ic iency ,  l i r xury  consurnpt ion  o f  p ]  and x+ ,  and N-  and
( p o s s i b l y )  P - u s e  e f f i c i e n c y  a t  d e f i c i e n t  

- t t -  
a n d  p -  i n t e r n a l

c o n c e n t r a t i o n s ,  T .  n o r d s t e d t i i  \ ^ / a s  b e t t e r  a d a p t e d  t o  n u t r i e n t
c o n s t r a i n t s  t h a n  T .  s e l t a n d i i .

T h e  r e s u l - t s  d e r i v e d  f r o r n  a  l o w  n u t r i e n t  f l o w i n g  s o l u t i o n ,
u s i n g  9  t a x a ,  c o n f i r m e d  t h e  a b o v e  s t a t e m e n t  ( C h a p t e r  6 ) .  T .
n o r d s t e d t i i  s h o w e d  a  s u p e r i o r  g r o w t h ,  c o r n p a r e d  w i t h  r .  s e l r a n d i i .
O t h e r  t a x a  f r o m  f e r t i l e  s i t e s  c l o s e l y  r e s e m b l e d  t h e  s t u n t e d
g r o w t h  o f  T .  s e l l a n d i i .  T h e r e  w a s  a  b r o a d  g r o u p  o f  t a x a ,  d e r i v e d
f rom mesothroph ic  to  o l igo throph ic  hab i ta ts ,  tha t  showed in te rme-
d i a t e  g r o w t h .  T h e  c o u r s e  o f  e f f i c i e n c y  i n  N - u s e ,  p r e s e n t e d  a s  a
f u n c t i o n  o f  i n t e r n a l  N  c o n c e n t r a t i o n ,  s h o w e d  t h a t  T .  s e f l a n d i i
w a s  s l i g h t l y  s u p e r i o r  a t  h i g h  i n t e r n a l  N - f e v e 1 s ,  t h a t  T .  n o r d -
s t e d t i i  w a s  c l e a r l y  s u p e r i o r  a t  i n t e r m e d i a t e  i n t e r n a ]  N - l e v e l s ,
a n d  t h a t  d i f f e r e n c e s  d i s a p p e a r e r i  a t  c o n d i t i o n s  o f  s e v e r e  N -
s t r e s s .

A s  a , c o n s e q u e n c e  o f  t h e  r e s u l t s ,  d e m o n s t r a t i n g  t h e  i m p o r -
tance o f  K+ ions  in  the  a t ta inment  o f  a  h igh  growth  po ten t ia i  in
T a r a x a c u m  p l a n t s  ,  K -  (  R b -  )  - u p t a k e  k i n e t i c s  o f  w h o f  e  p l a n t s  r 4 r a s
s t u d i e d  ( C h a p t e , r  7 ) .  A n  i n t r o d u c t i o n a r y  s t u d y  s h o w e d  t h a t  t h e
m e c h a n i s m  o f  R b - - u p t a k e  d e p e n d e d  o n  t h e  m i n e r a l  s t a t u s  ( i . e .  t h e
p r e t r e a t m e n t  a p p l i e d  t o  t h e  p l a n t s )  o f  t h e  p l a n t s .  A  c o m p a r l t i v e
s tudy  on  Rb ' -up take  k ine t ics  o f  Caso4-pre t rea ted  p lan ts  p rov ided
e v i d e n c e  f o r  a  ' v e l o c i t y ,  s t r a t e g y  w i t h i n  t h e  t a x a  s t u d i e d :  t a x a
f r o m  f e r t i l e  s i t e s  s h o w e d  a  h i g h  K +  ( S y s t e n  I )  u p t a k e  r a t e .  T h e
u p t a k e  r a t e  o f  T .  n o r d s t e d t i i  c o u l d  b e  d i s t i n g u i s h e d  f r o m  a l I
o t h e r  ( 1 1 )  t a x a  s t u d j - e d .  T h e r e  w a s  n o  c l e a r  e v i d e n c e  f o r  a  K +/ a f f i n i - t y '  s t r a t e g y ,  i . e .  a  l o w  K -  i n  p l a n t s  f r o m  m i n e r a l - p o o r
h a b i t a t s ,  I n  v i e w  o f  t h e  l i n i t e d  s i g n i f i c a n c e  o f  K +  f o r  g r o w t L  a t
i n f e r t i l e  s i t e s ,  t h i s  w a s  n o t  u n e x p e c t e d .
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