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,,COMBINED TAXATION" AND ,,PRESENCE" IN ANALYSING 
AND COMPARING ASSOCIATION TABLES*) 

hy 
E. MEIJER DREES 

(Forest Research Institute. Buitenzorg. Java) 

I t  sometimes happens that  within an  association two groups of plants 
occur, the first indicating its appartenance to one alliance (or order) ,  the 
second group indicating another alliance. I f  the number  of species in both 
groups differs greatly, or their abundance and presence show important  dlffe- 
fences, no di_~iculties arise. But in some cases it is not so easy to judge the 
value of the groups and a more accurate estimation of their relative impor-  
tance is desirable. 

This may  be done in several ways  if we consider the presence of the spe- 
cies only; formulae which need only a slight modification are given by 
JACCARD (1902) and KULCZYNSKI (see SIYKATCHEW, 1932). Excluding 
differences in abundance or dominance of the species makes these methods 
ra ther  coarse however,  and it is desirable to find one which includes these 
quantities. 

TUEXEN and ELLENBERG (1936) propose to use for this purpose the 
,,average group value" (mitt lerer  Gruppenwert ) ,  which, slightly modified, 
is also used by BRAIYN-BLANQUET (1946). The starting point in both cases 
is to change the symbols -]-, 1 and 2 of the ,,combined taxation" (Gesamt-  
sch~itzung) into a dominance, which leads with the taxat ion-numbers  3, 4 
and 5 (which are already expressing pure dominance) to the following values. 

Combined taxation Dominance % Average dominance % 
5 75---100 87.5 
4 50--- 75 62.5 
3 25 - -  50 37.5 
2 10- -  25 17.5 
1 l m  10 5.0 

H- o.1 

The values 5.0 and 0.1 (and par t ly  17.5) herein are ra ther  arbi t rary;  
nobody can with sound arguments  contradict  e.g. an alteration of 0.1 into 0.5. 
But this is no decisive objection. 

In a group of species it is possible to sum the values of the average 
dominance percent, for each species and to calculate their mean dominance: 

sum average dominance % of the species 
D ~ x 100 

number  of ,,relev~'s" in the table 

For  two groups of species as mentioned above all values of D may  be 
summed once more:  the largest of them indicates to which alliance the asso- 
ciation belongs. The same method is advised in other cases, e.g. to compar e 
groups of differential species, or groups of species with a particular geogra-  
phical range, etc. TOMASELLI (1947) gives a table to faciliate the compu-  
tations. 

To this method I object, mairdy for the following reasons. 

1. Theoretically it is impossible to add a number  of individuals (~-, 1 and 2 
pro parte)  to a dominance percent.: it is adding a number  of apples and 

*) Received for publication 17-V-1949. 
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pears  a f te r  one apple  has been made  equiva lent  to one ten th  of a pear.  
Pe rhaps  it would  be advisable  to change the symbols  + - -  5 into 1 - -  6 and 
to use them in this  form as rea l  numbers ,  s ta r t ing  f rom the supposi t ion 
tha t  the  in terva ls  be tween  + and 1, 1 and 2, etc. a re  equal.  But I do not 
th ink  the differences be tween  + and 2 and 3 and 5 to have  the  same 
sociological meaning,  the  f i rs t  being of g rea te r  importance.  

2. The va lue  of D (a quan t i ty  va ry ing  f rom less than  1 to 8750) is re l iab le  
only wi th in  ve ry  wide limits.  An  example  is given by  B r a c h y p o d i u m 
p i n n a t u m in Table  1 of BRAUN-BLANQUET's  paper .  I ts  D is 586, 
ca lcula ted  f rom 3 x + ,  3 x 1, 1 x 2 and 1 x 3. The ,,crosses" do not  ma t t e r  
any th ing  in this  case: omi t t ing  them reduces  D to 584. Moreover  it  is 
p robab le  tha t  the  ,3"  is only a , ,small  3", represen t ing  not a dominance 
of 37.5 % but  h a r d l y  above 25 %. If  we t ake  27.5 % the calcula t ion of D 
resul ts  in 506. If  the  same is the  case wi th  the  , 2 "  (which is probable ,  
as al l  ex t r eme  values  have  the tendency  to approach  the  mean  va lue  which 
is about  ,,1"), a possible e r ro r  of 20 % is not at  a l l  unreasonable .  A com- 
pensat ion  of these , ,errors" by  deviat ions in the  low classes to the  other 
side does not  occur: to neut ra l ize  an e r ror  of say 100 in D we need 20 
ex t r a  species wi th  ,,1" or 1000 wi th  , , + " !  

3. The invest igat ions  of al l  p l an t  sociologists of the  Zi i r ich-Montpe l l ie r - school  
agree  on the  p repondera t ing  impor tance  of the  presence of a species, and  
use the i r  abundance  or dominance  as a secondary  character is t ic  only. As 
shown under  2 in the  calcula t ion of D this  re la t ion  has been reversed:  in 
the  sum 586 the single , 3 "  contr ibutes  375 or nea r ly  ~ .  

The a rguments  do not  imply  tha t  i t  is impossible  to use some mean 
t axa t ion  to charac ter ize  a species in an associat ion tab le  nex t  to the  , ,presence"; 
they  mere ly  indica te  tha t  a ma themat i ca l  t r ea tmen t  of the  numbers  of the 
combined taxa t ion  is not  advisable.  And  moreover  tha t  any  mean  t axa t ion  
can be only s l ight ly  more  accurate  the  or ig inal  numbers  + - -  5 are. 

In  m y  own invest igat ions  I use for  the mean  taxa t ion  values  the  or iginal  
numbers  + - -  5, in th ree  graduat ions :  e.g. ,,1 +" for average  ,,1" wi th  a 
dist inct  incl inat ion to ,,2", ,,1 - - "  for average  ,,1" wi th  a dist inct  incl inat ion to 
, ,÷" ,  and ,,1" wi thout  special  incl inat ion.  I t  is not at  a l l  diff icul t  to to es t imate  
such values  c o n s i d e r i n g  o n l y  t h e  , , r e l e v ~ ' s "  w h i c h  c o n t a i n  
t h e  s p e c i e s  c o n c e r n e d .  To indica te  the  n u m b e r  of those relev~'s  
the  presence is added,  so tha t  each species is charac te r i sed  by  a symbol  such 
as 1+. 3 1) 

For  B r a c h y p o d i u m  p i n n a t u m  wi th  + ,  + ,  1, 3, 2, 1, 1, + o  
in 12 relev~'s  this  average  t axa t ion /p re sence  is: 1+. 4. 

E x a m p l e .  F r o m  KRUSEMAN and VLIEGER (1939). 
L ina r i e tum spnr iae  (Rudere to-Seca l ine tea ,  Seeal ineta l ia ,  Tr i t ic ion) ,  con- 

ta in ing  a group of species belonging to the  Rudere to -Seca l ine tea  - -  Chenopo- 
dietal ia .  

Character is t ic  species of the  Se-  
cal inetal ia ,  incl. those of its 
a l l iances  

A 
I. A p e r a  spica=venti  + . 1  

Ranunculus  arvensis  + . 1  
L ina r i a  minor  t 1-.4 
Euphorb ia  exigua ~ 1.5 

Viola t r icolor  arvensis  ++.4  

B 
+ . 1  
+.2 

1.4 
++5 1 

l -t-.4 
+.2 
+.2 

Charac ter i s t ic  species of the  
Chenopodietal ia ,  incl. those 
of i ts al l iances 

Geran ium pus i l lum 
Euphorb ia  helioscopia 
Poa annua  
P lan tago  ma jo r  
A t r ip l ex  pa tu lum 
Polygonum pers icar ia  
Euphorb ia  peplus  

1) Presence in a scale of five parts: 1 ---- ~ 20, 2 ---- 20 ~0 (excl.) %, etc. A scale 
of ten parts  gives reliable results only if the number of relev~'s is large, at least 25. 
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II .  A l o p e c u r u s  m y o s u r o i d e s  + + . 4  + + . 2  
A l c h e m i l l a  a r v e n s i s  + + . 3  + + . 2  
A n t h e m i s  a r v e n s i s  + . 1  
S c a n d i x  p e c t e n - v e n e r i s  + . 1  
M e l a n d r i u m  n o c t i f l o r u m  + . 1  * 
A n a g a l l i s  a r v e n s i s  c o e r u l e a  + . 1  
V a l e r i a n e l l a  d e n t a t a  + . 1  
A g r o s t e m m a  g i thago*  + . 1  ~* 
P a p a v e r  d u b i u m *  * + . 1  
L e g o u s i a  s p e c u l u m - v e n e r i s  + .  1 

Sonchus  a s p e r  
Sonchus  o l e r aceus  

T r a n s g r e s s i v e  c h a r a c t e r i s t i c  
spec ies  f r o m  t h e  V i c i e t u m  
t e t r a s p e r m a e .  
Id.  f r o m  the  P a p a v e r e t u m  
a r g e m o n e .  

P r e s e n c e  of ~ S e c a l i n e t a l i a  ssp. 
C h e n o p o d i e t a l i a  spp.  

T h e  spec ies  h a v e  been  a r r a n g e d  in such  a w a y  t ha t  in  g r o u p  I t he  c o l u m n s  
A a n d  B s h o w  t h e  s a m e  a v e r a g e  t a x a t i o n s  or  a t  l eas t  c o m b i n a t i o n s  w h i c h  
h a v e  a b o u t  t h e  s a m e  va lue .  G r o u p  I I  g ives  t h e  , , res t"  w h i c h  shou ld  i nd i ca t e  
t he  p r e p o n d e r a t i n g  i n f l u e n c e  of  t he  Seca l i ne t a l i a .  

I n t e n t i o n a l l y  I s t a t e :  s h o u l d  ind ica te .  A t  s ingh t  t h e  d i f f e r ence  b e t w e e n  
A a n d  B is r a t h e r  obvious ,  b u t  i t  is no t  f o u n d  in  t h e  a b u n d a n c e  of  t h e  species  
b u t  n e a r l y  w h o l l y  in  t h e  spec ies  w i t h  a p r e s e n c e  ,,1". Is  th i s  r e a l l y  suf f ic ien t ,  
or  is t h e  d i f f e r e n c e  w i t h i n  t he  l im i t s  of  a n o r m a l  v a r i a t i o n ,  is i t  o n l y  a c c i d e n t a l ?  

M a t h e m a t i c a l l y  th i s  m e a n s :  is t h e r e  a r e l i a b l e  a v e r a g e  d i f f e r ence  b e t w e e n  
the  p r e s e n c e - n u m b e r s  of  A - s p e c i e s  a n d  B - s p e c i e s  in  each  re lev~,  as  i n d i c a t e d  
in  t he  t a b l e  b e l o w ?  

r e l ev6  hr.  

11 21 3[ 4[ s[ 6[ 7[ 8 
6 6 2 6 5 3 4 9 

d i f f e r e n c e  +3 l+3 I-11+31 o I-1 I-11+6 m e a n  + 1.4 

This  is i n d e e d  a p u r e l y  m a t h e m a t i c a l  ques t ion ,  b e c a u s e  t he  p r e s e n c e  
v a l u e s  a r e  r e a l  a r i t h m e t i c  ones  a n d  no t  m e r e l y  symbols .  The  u s u a l  w a y  to 
j u d g e  w h e t h e r  a d i f f e r e n c e  ( e .g .  + 1.4) is r e a l l y  s ign i f i can t ,  r e a l l y  d i f f e r s  
f r o m  zero,  is to  c a l c u l a t e  i ts  p r o b a b l e  e r r o r :  

(x - -  x) ~ w h e r e i n  
n '  ( n ' - -  1) 

x = 1.4, x a r e  t h e  e igh t  d i f f e r ences  w h i c h  gave  the  m e a n  v a l u e  1.4, 2 
i nd i ca t e s  a s u m m a t i o n  ove r  t h e  e igh t  d i f fe rences ,  n S is t he  n u m b e r  of  o b s e r -  
v a t i o n s  (8) .  I n  th i s  case  ~ ~ 0.84, a n d  i f  n* w e r e  l a r g e  e n o u g h  ( s a y  25 or  
m o r e )  w e  shou ld  w r i t e  ~ ~-~ + 1.4 ----4- 0.84. A n d  ou r  j u d g e m e n t  shou ld  be :  
1.4 is less  t h a n  t w i c e  i ts  p r o b a b l e  e r ro r ,  so i t  does  no t  d i f f e r  e s s e n t i a l l y  f r o m  
zero.  x) 

N o w  t h a t  n '  is less  t h a n  25 i t  is b e t t e r  to c o m p u t e  

t - -  x - -  1.6 n ~ n * - -  1~-~ 7, 

a n d  a w e l l - k n o w n  t a b l e  (e.g. in  FISHER, 1930) gives a value P, w h i c h  is t he  
p r o b a b i l i t y  t h a t  t h e  d i f f e r e n c e  x (o r  a l a r g e r  d i f f e r e n c e )  is f o u n d  as  a r e s u l t  
of  p u r e l y  a c c i d e n t a l  i n f luences  c o n n e c t e d  w i t h  t h e  n e c e s s a r i l y  r e s t r i c t e d  
n u m b e r  of  obse rva t i ons .  I f  P is s m a l l e r  t h a n  0.02 t h e  d i f f e r ence  is , , real" ,  i f  
i t  is l a r g e r  t h a n  0.05 i t  is , , acc iden ta l " ;  b e t w e e n  t h e m  a r e  t h e  d o u b t f u l  cases.  

I n  ou r  e x a m p l e  P is a b o u t  0.15, w h a t  m e a n s  t h a t  i t  is no t  p r o v e d  t h a t  
t he  L i n a r i e t u m  con ta in s  m o r e  S e c a l i n e t a l i a - s p e c i e s  t h a n  C h e n o p o d i e t a l i a -  
species ,  b u t  t h a t  i t  s eems  to be  i n t e r m e d i a t e  b e t w e e n  them.  

~) More than  thr ice  the  p robab le  e r ro r  indicates  a rea l  di f ference;  be tween  t hem 
are  the  doubt fu l  cases. 
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It may be remarked that I think Poa annua not a good example of a 
characteristic species of the Chenopodietalia (at least not locally so). Omitting 
this species the result is somewhat different (P being 0.05) and the conclusion 
is that the position of the Linarietum in the Secalinetalia needs further invest- 
igation. 

I think this method may be applied in all circumstances with one excep- 
tion: if one of the groups contains in the region of the relev~'s only a few 
characteristic species and the other a large number. In such cases it will be 
necassary to introduce the normal number of characteristic species. 
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