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ABSTRACT

Relevés of the rare species Apiwm repens and Scirpus cariciformis were tabulated and
syntaxonomically interpreted.

From the presented table and from the data by FUKAREK & VOIGTLANDER (1982) can be con-
cluded that both species occur in two communities of the alliance Lolio-Potentillion
anserinae, viz. the Nasturtio-Alopecuretum geniculati Sykora 1982, the Triglochino—
Agrostietum stoloniferae Konckzak 1968, and in related fragmentary communities. Besides
S. cariciformis grows in the Agrostio-Trifolietum fragiferi Sykora 1982.

Apium repens is considered to be a character-species of the association group with
Eleocharis palustris ssp. uniglumis to which the above mentioned associations belong,
while Seirpus cariciformis can be seen as a differential species of this association
group. S. cariciformis occurs in the Parvocaricetea too, sometimes with a high presence
class, e.g. in the Caricetum davallianae typicum (presence class III) and in the subass.
blysmetosum compresst (IV). For the present, therefore, we do not consider it to be a
character-species of any of the Lolzo-Potentillion communities, nor of the alliance
itself. To our opinion the Blysmo-Juncetum compressi Br.-Bl. 1918 ex Libb. 1932 can
hardly be characterized as a separate unit and should therefore be rejected.

With the help of ordination diagrams made by reciprocal averaging and with the use of
indicator values as given by ELLENBERG (1979) the relation was illustrated between on
the one hand the relevés and the composing species and on the other hand the main
environmental factors, i.e. salt and nutrient content, moisture degree and acidity of
the soil.

The general decline of both species can be understood as the consequence of their
specific hydrological requirements, viz. their dependence on a shallow flood during
winter and spring, followed by a retreat of the surface water and a groundwater level
remaining close to the surface during the summer. Their disappearance from mesotraphent
grasslands is accelerated by the increase in the eutrophication mainly by modern agri-
cultural practices.

ZUSAMMENFASSUNG

In der vorliegenden Arbeit werden die pflanzensoziologischen und standértlichen Verh&lt-
nisse der in West-Europa seltenen Arten Apium repens (Jacq.) Lag. und Scirpus carici-—
formis Vest. (Synonyme: Blysmus compressus (L.) Panz. ex Link, Scirpus planifolius Grimm)
dargestellt, die bisher unklar bzw. umstritten waren. Die beiden Arten finden sich
gelegentlich miteinander vergesellschaftet, stimmen aber dennoch in ihrem pflanzen-
geographischen wie auch 6kologischen und pflanzensoziologischen Verhalten nicht ganz
Uberein.

Apium repens zeigt eine westmediterran-atlantisch-subatlantische Verbreitung. Es ist

in den letzten Dezennien lberall in starkem Rickgang begriffen und jetzt im ganzen Areal
bedroht. In den Niederlanden war es bis 1950 von 35 Lokalit&ten bekannt, bis 1983 nur von
zweien; 1983 wurden jedoch einige (mehr oder weniger zusammenhdngende) neue Fundorte

in Zeeuws-Vlaanderen (d.h. dem Festlandteil der niederléndischen Provinz Zeeland) ent-
deckt, die betrédchtliche Populationen der Art enthalten. Seirpus cariciformis zeigt
dagegen eine weit gréBere, eurasiatische Verbreitung und ist insgesamt keine vom Aus-
sterben bedrohte Art. Er ist aber in Deutschland, Belgien und den Niederlanden, wie
Apium repens, stark zurilickgegangen.

Insgesamt sind in der vorliegenden Arbeit 43 Aufnahmen in einer Tabelle geordnet und
syntaxonomisch interpretiert. Die Aufnahmen sind meistens in Zeeuws-Vlaanderen erfafBt
worden; eine Aufnahme mit Apium repens aus Belgien wurde hinzugefigt.

Aus der Tabelle sowie aus dem Schrifttum geht hervor, daB beide Arten in einigen Gesell-
schaften des Verbandes Lolio-Potentillion anserinae R.Tx. 1947 (Syn.: Agropyro-Rumicion
crisp? Nordhagen 1940 em. Tx. 1950 p.p.) auftreten, und zwar im Nasturtio-Alopecuretum
geniculati Sykora 1982, im Triglochino-Agrostidetum stoloniferae Konckzak 1968, im
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Agrostio-Trifolietum fragiferi Sykora 1982 sowie in diesen nahestehenden Gesellschafts-
fragmenten. Sie kommen dagegen nicht oder kaum in der h&ufigsten und meist bekannten
Assoziation jenes Verbandes, dem Ranunculo-Alopecuretum geniculati R.Tx. 1937 vor. Die
ersteren Gesellschaften gehdren der Assoziationsgruppe mit Eleocharis palustris ssp.
uniglumis des Lolio-Potentillion anserinae an. Apium repens ist als Kennart dieser
Assoziationsgruppe zu betrachten, Seirpus cariciformis dagegen nur als Trennart, weil
er auch in den Parvocaricetea auftritt, teilweise auch mit hoher Stetigkeit, z.B. im
Caricetun davallianae typicum (Pradsenz III) und blysmetosum compressi (Prasenz IV). Es
wird weiterhin erl&utert, daB und weshalb das Blysmo-Juncetum compressi Br.-Bl. 1918

ex Libb. 1932 u.E. nicht als Assoziation beibehalten werden kann.

Die Beziehungen zwischen den Aufnahmen mit den darin begriffenen Arten und den wichtig-
sten Umweltfaktoren (Salz- und Ndhrstoffgehalt, Bodenfeuchte und Bodensduregrad) werden
mit Ordinationsdiagrammen erldutert. Diese Diagramme entstammen dem Vorgang der
"reciprocal averaging", mit Einbeziehung der Zeigerwerte nach ELLENBERG (1979).

Der Riickgang der beiden Arten héngt offenbar mit ihren spezifischen hydrologischen
Bedingungen zusammen; sie bedirfen nadmlich einer leichten Uberflutung des Geléndes
im Winter und Frihjahr sowie eines hohen Sommergrundwasserspiegels dicht unter der
Bodenoberflédche. Ihr Verschwinden aus mesotraphentem Griinland wurde von der rezenten
agrartechnisch bedingten Eutrophierung beschleunigt.

INTRODUCTION

After the year 1950 Apium repens was only known from two hour-squares in
the Netherlands (HATTINK 1980). Before 1950 it had been recorded from

35 hour-squares. In 1983 a number of new localities of this species was
discovered in the eastern part of Zeeuw-Vlaanderen (province of Zeeland,
The Netherlands) by Mr. R. MOOIJ and Mr. G. van ZUYLEN, and in October
of the same year some relevés were made (table 1). Some time before a
location in Belgium, indicated by the Belgian botanist H. VANNEROM, had
been sampled. This relevé (nr. 21) has been added to the table for com-
parison.

Scirpus cariciformis (syn. Scirpus planifolius, Blysmus compressus) which
is also rare in the Netherlands, was found in the proximity of ApZum repens
in a number of cases. The species were, however, mostly found separately
and under somewhat different habitat conditions. Like ApZum repens,

Seirpus cariciformis showed a considerable decline during recent years
(WEEDA 1984). For both reasons we also pay attention to Seirpus carici-
formis in this paper.

A number of relevés were derived from literature (DEN HELD 1982, WESTHOFF
et al. 1961). The relevés nr. 18-20 have been added to the table after
the construction of the ordination diagrams, which explains their absence
in these figures.

Apium repens has a westmediterranean-atlantic-subatlantic distribution

and is a threatened species throughout Europe (FUKAREK & VOIGTLANDER 1982).
On the other hand, Scirpus cariciformis does not occur on the list of
species which are threatened in Europe and besides has an eurasiatic and
consequently more extensive distribution (LUCAS & WALTERS 1976, OBERDORFER
1979). In Germany and Belgium this species is respectively endangered or
rare to very rare (KORNECK 1984, DE LANGHE et al. 1978).

METHODS

Relevés were made using the Braun-Blanquet scale as refined by BARKMAN,
DOING & SEGAL (1964). After ordinal transformation (VAN DER MAAREL 1979)
the table was structured by means of the TWINSPAN computer program (HILL
1979). This program performs a divisive clustering on the basis of reci-
procal averaging.

According to the latter method, using the program DECORANA, ordination
diagrams were constructed of both the relevés and the species (fig. 2

and 3). In reciprocal averaging, species scores are averages of the stand
scores and reciprocally the stand scores are averages of the species
scores (HILL 1973). Thus an adequate species ordination is used to derive
the stand ordination and vice versa.

Subsequently the ordination diagrams were interpreted by means of the indi-
cation values for soil moisture, acidity, nitrogen content and salinity
(ELLENBERG 1979) . In a few cases values were made up with the help of the
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habitat descriptions as published by OBERDORFER (1979). In the species
ordinations the values were directly filled in on the appropriate places.
In the relevé ordinations mean indication values were calculated on the
basis of the presence of the species. For a more extensive discussion

of the merits and demerits of this method we refer to BOCKER et al. (1983).

The names of the syntaxa are according to WESTHOFF & DEN HELD (1969) and
SYKORA (1983a). The phanerogams are named according to HEUKELS & VAN DER
MEIJDEN (1983).

SYNTAXONOMY AND SYNECOLOGY (table 1)

Apart from nrs. 15 and 21, all relevés with Ap<um repens can be assigned

to the association group with Eleocharis palustris ssp. uniglumis (alliance
Lolio-Potentillion anserinae R.Tx. 1947), more specifically to the Nasturtio-
Alopecuretum geniculati Sykora 1982. The latter unit is characterized by
Plantago major, Potentilla anserina, Poa annua, Sagina procumbens (Plan-
taginetea), Agrostis stolonifera, Alopecurus geniculatus, Rumex crispus,
Juncus inflexus, Poa trivialis (all. Lolio-Potentillion), Rumex conglome-—
ratus (Lolio-Potentillion + Bidention), Eleocharis palustris ssp. uniglumis,
Carex cuprina, Phragmites australis (all association group with Eleocharis
palustris ssp. uniglumis) and Glyceria plicata ssp. declinata, Ranunculus
sceleratus, R. sardous, Veronica catenata, Epilobium parviflorum, Nastur-
tium microphyllum (all Nasturtio-Alopecuretum geniculati).

Lolio-Potentillion anserinae R.Tx. 1947 is the appropriate and correct

name for the syntaxon which is usually named "Agropyro-Rumicion crispi”.

In its proper sense, the Agropyro-Rumicion crispi Nordhagen 1940 is a

group of Norwegian sea shore communities. TUXEN (1950) extended this
concept to include the inland communities previously described by him under
the name Lolio-Potentillion anserinae. SYKORA (1980) has argued, however,
that two different alliances are concerned.

The Lolio-Potentillion anserinae is found on all kinds of relatively
nutrient-rich hydromorphic soils varying from sand to heavy clay soils

and from mineral to peaty soils. It is optimally developed on pastures
which are inundated during winter and spring. A long limose phase (HEJNY
1960) offers favourable conditions, and secundary flooding during the
growing season is tolerated. Concerning the proportion of the species, the
date on which the inundation occurs is of great importance for the relative
participation of the species in the vegetation (SYKORA 1983b, SYKORA in
prep.).

Within the LoliZo-Potentillion, the association group with Eleocharis palu-
stris ssp. uniglumis is restricted to the stenosaleutic ecotope (KOPECKY
1969). This implies habitats in which the difference between maximum and
minimum water level does not exceed 60 cm, thus presenting not very
dynamic hydrological conditions with a never desiccating soil surface. The
Nasturtio-Alopecuretum occurs on very soft, severely poached nutrient-rich
sandy clay soils, which are water-logged during almost the whole year.

The water level is situated at 10-20 cm above the soil surface during the
greater part of the year (SYKORA 1982a).

The relevés 15 and 21 represent fragmentary communities. In the case
of relevé 15 the circumstances are too dry for most of the species charac-
teristic of the LolZo-Potentillion. Possibly the intensive trampling also
plays an important part here. Relevé 21 has been made in Belgium, namely
on the Polterybroek between Halen and Herk-de-stad (Limburg), a commonage
pasture which has been constantly managed in the same way since time
immemorial. In this relevé the aspect is formed by Alopecurus geniculatus,
a species with a high fidelity degree concerning the Lolio-Potentillion.
The species composition does not allow to assign this relevé to one of
the associations belonging to this alliance. When the relevé was made
Apium repens was difficult to find, because only few individuals occurred.
In former years, however, the population of the species was much larger
here (H. VANNEROM, personal communication). This decline, as well as the
syntaxonomical vagueness mentioned above might be the effect of a hydro-
logical "shock". In 1983, the habitat appeared not to belong to the steno-
saleutic but clearly to the eurysaleutic ecotope with fluctuations in the
water level of more than 60 cm. In October the subsoil water was situated
far below the ground surface, while the whole commonage is inundated every
winter. Such hydrological conditions (as observed in 1983) are charakteri-
stic of the Ranunculo-Alopecuretum.

43



sinn

SN e
e MmN

o

NN
. s
"N Y
. ’
N
Mo N
E RN RN T
N e NN AN
M N M0 T

.
o

B )

o~
o~
NN
o~

o~
~
[y
~
o
[al
n
wn
n
o~
on
.
=
o~
.
"
<

MRANNm

N

on

nn o

LN

N
B

< .
< .
moeNN

CON NN e
cNMM - sNN

)
cn

B
TN

o~

oA

NN

N

noN

™o~

BT

ER ]

(SN

NN

‘N

s

©un N

e LY

s MmN

cn

@ MM

fNN

.

LY

SN

cn

[

‘N

0

noN

sN©

.

"o

s~

e

TNN

cN T

oam

sNo

"mm

LG Y

o~

o~

sTIe6TNA aTA3000IpAH 99
eTnwwery snTnounuey Q11
eIBTU x31R] HZ
exeT ST}0SOAW €8
azjsnied unTTey ¢g
sta3snted uTYIOTBTIL THT
SN3eTNOT}IE SNOUNC g9
WN}373S0IbY-0UTYOOTBTIL

wnTTAYdoIoTW WNTIINISEN S8

wnIoTy TATed wNTQoTTdl3 9y
BJBU3}BD BOTUOIIA #yT
snopies sn{nounuey ZT1
SN3BIBTAOS SNTNoUNuUey €11
B}BUTTO3p " dSss
e3e017d BTI30A19 85
wN331n0adoTy-0T3IN3SeN

stTeIIsne sajtwbelud e
eutIdNd xale) ¢z
sTwntbTundss
stIjsnted STIBYO03T3 T
STunbTun dss
STI3snTed s1Ieyooal3

y3TM dnolb uoT3IRTO0SSY
alysnied wn3asinbl ey
suejdal eTTIIua}0d 901
STI}SAATAS eddrioy ¢TT
B30BUTPUNIE STIBTRYJ Z6
BWTXBW BTIIVATY T9
B30RISPaY BWOYIRTY 65
wntqrydwe wnuobATod ZOT
SrssaIdwod snounC 69
suadal snwAl3 ¢h
etIebrna *s wnoexele] 9¢1
eTIeTnuwunu BTYJRWTSAT 18
stIjsnted STI0SOAW 78
B3ITY X3IB) €7
wN33InJadoTy-0TNoUNUBY

M.%Beo@ooxeg:mn:
uoT3uapIg *

UOTTTT3Ua304-01101

(T STIBRTATI} BOd 10T
SNX3aT4uUT SNOUNC T/

SNdSTIO xawny g1
snjernatuab snanoadory #
BI34TUOTO)S ST3s01by ¢
:UOTTTT3U3304-0TT07

stI03sed-esing er1esde] uT

suaqunoold eutbes #z1
BNUUE BOd 66

BUTIASUBR BTTTIU30d 0T
Jolew obejuerd /6
:@ajautbejueTd

STWIOYTOTIBI SNAITIS 6Z1
suadax wntdy /~

1€ €
00T 00T
4

€2 61 €z | vyl 1 02 Oz 81 12|12 2z 8 €2 |02 1¢ 0Oz 8
S6 0L 00T| 6 00T 06 06 O0OT OOT| 06 S6 86 0OT| OOT 0OT OOT $6
8 7 v z 2 T T % | 1 v v vl v v ¢ 4w
HA HX HY | HY R HY HX HY HY | HY HX HY HY | B8 HH HH HH
9 9 91 9 9 9 9 9 9| 9 8 8 8| 8 8 8 8
19 19 19|19 19 19 19 19 19| 19 6L 6L 6L | 6L 6L 6L 6L
66 8¢ L£ | 9€ S€ vE €€ ¢ T€ | 0 62 8 LT |9 ST W €T

6 8 L 9

Zt
001

d8

€8
1t

ST vl w2
S6 08 G6

or 0T 0T

0z &1 81

€& v
s8 0S
082 00g
W1 W1l

6L 6L
LT 91

91
00T

ES)
ot

3

swebozaueyd o Iaqunn
Ia3keT QqIay ay} JO IaA0)
ZW Ut 8z1g
(z uoTIE07

YJuon
("'61) IB3A :3jeQ
JIaqunu 3A3TaY

Jaqunu I33SNTY

‘¢=6fm=gig=,taq=9B=¢luwg=y

= T :SMOTTO4 SB (¥961 °TE 32 uewileg AQ pauTyal) aTeds janbuefg-unelg 3y} 13348 SIANTEA 3DUBPUNGE-ISA0D 3Y} Y3TM PuUOdSaIlod g-1 SaInBry ayj UOTIBWIOYSUBI} TEBUTPIO Ag :UOTIBWTIS3 PIUTQUO)

*UOT]BUTPIO S3T0RdS ‘e¢* BTy UT SIaqunu 3y} UYITM PUOdSaII0D $3T0ads 8y} 4O Saweu 3y} 3I043aq SIIQUWNU 3yl

*STWIOYTOTIBD sndiTI§ pue suadal wnTdy Y3TM SBUTIAISUB UOTTTTIU3304-0TTOT *T 3Tge]



s N

N .

n

on NN N

BTN

CMNNN -N

Mmoo~

XS

N

By

NN M

oM

NN n

NN

N N

non N NP NN N

MmN

AN

MmN

o Aaan

Z
€
v

N M

NN

NN ©n

€
S
S
S
S

noeN

nI~n

YK

"~ o

nIn

N~

NN

n o

no

€
9

LY

o~

g

N

n

eI N

on

Mmoo

SN I IMMANNNN cNTNN NN

TN NN

M TN

.

s

<

SN NITNNN

M n

no

TNN

B

~NONMN

N

O )

NN

o

N~

.

o

<0

N

N

~Nn o

arysnted wnNTSITY ¢¢
eTpaw ezTIg
eage( Bainejua)
sTIRBTNA BTTBUNI4
BOORIO BTIITA
WNTTOJATTTW BATTTYIY T
WN}BIOPC WNYjuEXoyjuy 9
STsuajeld WNTTO4TIL
STIOR SNTNOUNUEY
STTBUWNINE UOPOjU0aT]
SN3B}STID SNINSOUA]
STI1SaATAs eatTabuy
wnTTApuoyds wNaToBISH
asuajead wnatyd
sTsuajeid eanysay
BYOTISTP X31e)
BS0330B Xawny
ejeToaoueT obejuery
sTsuajead auTwepie)
SN3BUBT SNITOH
stuuazad STTT3g OT
suadal wNTTO4TIL 6€T
__I1nono-soy_sTuyoh 6/
©37313U]BUaYITy-0TUTTON
(221
[ 43
24
81

601
€L
8¢

0w

29
€6
€S
oz
911
96
LT
s9

ebunqeddoaq BOTUOISA
wn39312 wntuebieds
erIedrl xale)d
BjnJE xarel
SNWeTED SNIOJY
BSOTN}STY SYjueuag
sTIEBTNA sTInddTH
wnuober}ay* 40 wntgoTTdl
wnINJSQo* 40 wntgortd3
eoTEnbe ayjueusp
1uejuowaeuIage) *dss
sTI3SnoeT sNAITos
snwr3jTiew snditas
SUBJTNTY BTISVATH
snaedoina sndodk
st1ysnied-dss
sTI3snTed STIBYI03T3 6¢
€339 TWbeIUa

SN}ETNITUI0D SN0 /L
snyjueudAd snwAT3 zy
BOTUBp BTIBATYI0) /€
37EI033TT WNTINBIU3] OF
ewT}TIBW UTYOoT6TIL OYT
BSOUTdS STUOUQ 68
BUT}033s °dss
BUI3A S33TIUOPQ 0§
ewT}TIeWw obejueld 86
sndouolod obejuerd g6
wWNUE3UOy WNT}SBIA] Z¢
stsuajexd eod Q0T
BIQNI BON}S34 S
3eIgnI_Wns033om}sagy
UM}3TT04111-013501bY
wnTTayoTNd WNTINEJUa] TE
SUB}STP X31e) 1Z
TpIRIab snounC 0L
ELT}TIBW XNBTY /S
wnI3yTbely WNTTOSTIL L£T
1I9 TBET
WN)3T104TI[-013501bY

~N

L8
9
Ly
Sy
98

L1
821
09
08

auuazad wnIToO 9L
R suadal sntnounuey TTT
$T3Uadal_wnsojatnounuey
WN3313501bYy-0UTYI0TBTIL




NN oo~

e .

o

‘o

N

NN N

.

SR

‘N

[

()91 :wnTIedTI wnA10Tpolda
£(£)81 :snaandind uopo}ela]
£(Z)£1 :-oads wnhig

£(9)¢ :TTY20¥ wnk31atpojda
£(¢)e :wnbuotaead wnTyouAying

L(g)er “(¢)Zy :wnijanbrijopnasd wnkig
£(£)9¢ ‘(&)ze 1SUBDTQTR WNTOaYjAydelq
£(&)8T ‘(G)9 :BITEBWOIIIRY BTTAURIDTIQ
£(2)€T ‘(€)Y :awIoyTIAd wnAigoldan
f(g)L “(£)9 :arerTIded wnhlg

((6)LE ‘(S)vE “(S)ge “(5)0¢ :wnweBAtod wntTAdwe)
£(2)9¢ (&)0Z “()6T “(2)ET “(S)r “(9)T :suadias untbaysATquy
S22 (2)€2 ()02 “(S)ET “(2)TT “(2)01 “(2)6 ‘(Z2)9 :unTngejna wnTdaylhyoelg

L)y ‘(2)es ‘(2)8E ‘($)E ‘(2)92

H€)SZ (212 ()62 “(&)0Z “(&)6T ()BT “(Z)TT “(2)s “(¢)z :eIeprdsnd eT1duobiarrre)
2Ty ()L “(5)9¢ “(£)s€ *(2)€g “(£)Ze “()T€ “(£)0€ “(£)sz ‘(s)€z ‘(8)T2
()61 “(&)8T “(Z)ET “(Z)TT “(Z2)0T “(Z)9 ‘(2)¥ ‘(¢ 13A0D) z'Tal :snounpe snperoouedaid

:1(S9SBD JO I3qunu

. . z -z .
z oz - . c oz - . .
z ¢ ° zZ oz T .
€ £ T T z - oz N
. . . N -z 7z 2z .

e

UT PatPN}S ATIUSTOTJHNSUT 10 J0U) TBABTSSOW

*(HZ) 931300 ‘pyoOUISAM = M

(TA-Z) >33I) ISWEEBTA = HA

(HZ) 1IBBAUBTOW ‘WEPUdYISPTaT = W1
(TA-Z) 1p3sbuay 1eau , T3BOA 3P, 3313 ‘ISSTUIIUOH = AH
(HZ) pedxeeH ‘PUBTTOH UBA X30H = HH

/ *3BUTIASUE UOTTTTIU3}04-0TTOT

S R S
z -z - - ce 7 .
D . . <z .
ot s ¢ 2 ¢ g2
€ 9 v ¢ C ° £ ¢ 2

(TA-Z) 3SSTUIIUOH = OH
(TA-Z) PUeTT3 }0019 = 39
(TA=Z) IBTTASTUB] = O
»301qI33T0d4 ‘wntbTeg = 48
(HZ) Iaptodvueg = eq

(PUBT397 3OUTAOIJ ‘UBIBPUEBTA-SMNISZ = TA-Z PUBTTOUYPTNZ BDUTAOId = HZ)

1U0T3BI07 (Z
8y} 40 uotuedwod jue}SUO] (T

BTIBUAIE X3IB) 4T
eaeqodel 0TJ8uas O¢1T
BOTI3juUasAp BTIBOTTNd 80T
s3T10ads wnoexele] G¢1
SNWT}TIBW SNOUNC ZL
eutTlew eTI3zEwsaQ 87
snageapioy-dss
SnaoeapIoy snwolg ¢
ewrjtIew eutbes zz1
esobTI3S SsTTOUdRIRd 06
a1ebTnNA wNTSIT) 9¢
sapTouweyl aeydoddTH €9
WNOT}IBY}ED WNUTT G/
STNU3Y SNOT 8L
STTTIEXES UOPOIUO3T fL
QSUIATB WNTSITY 4¢
sndsTI2 snnpiej g1
aSU3AIE wN33STND3 gy
©3731edTI} SuapTa 11
STI1SNTEG STIEBYD03T3
eIeyIey oBETTSSN) Zyl
TI3Q3IYIS X * 43 x3wny 0ZT
SNTT04TSNIQ0 x3uWny 61T
WN3JETTOT X WNTTOTNISSS TG
BINSITY JuTwepIe) 91
3TBUTOTY40 wNYAUdwAS ¢¢T
sTI3SNTed xawny T1ZT
st13snied eddtioy yit
erIeaTsiad wnuobATod ¢OT
wnigni wntpodouay) ¢¢
wNINSITY WNTQOTTd3 vy
wnT10dTI} I3)sy g
TPUBISTEA SNTOWES 92T
Bje13s01d xaTdTI 6
TTTEUSYORT 3YjUBU3Q 88
BIOBUTPUNIE BINISIH ZG
eorjenbe BYjuaN Z8
Satoads BuTuTEWway

BUTUED BTOTA 991
B303I8 BTTTIUI0d SOT
suadal xT1TeS 6ZT
SUaqUNI3P BTUOYIUEQ T¢T
SBUTUBJ UOTTOTA

wnsoutBTTN WNTTEY 9¢
STAISUTI} Xale) (7
STI)SNTed BTSSBUIRY 16
S3UJUBLWTT WNOBXBIB| H¢T
BOOBTJ X3IE) ZZ
BIOT4SNbUTND STIBYO03TI O
SBUBTTTEAEBD UOTOTIE]

esopou eutbes ¢zT
*1*s sSNTuoyng snaunc /9
uoT TadAJoueN



OBERDORFER (1983, p. 345) mentioned an "Apium repens-Gesellschaft" for
Western Germany, as a nowadays rare community, which he assigned to the
Agropyro-Rumicion crispi (i.e. Lolio-Potentillion anserinae).

FUKAREK & VOIGTLANDER (1982) also concluded that Apium repens is charac-
teristic of the Agropyro-Rumicion crispi (by which they mean the LolZo-
Potentillion anserinae). However, they do not succeed in assigning the

57 relevés, which they made in Mecklenburg (GDR), to one of the associations
which as yet have been described. Both authors consider the interweaving
of associations to be characteristic of the habitat of 4pZum repens and

they therefore refrain from attaching a fixed syntaxonomic status to this
species.

The habitat of ApZum repens has been described by them as follows: the
main factor is soil moisture. Within this general condition ApZum only
occurs in ecotones, viz. under a disturbance regime by trampling and
grazing or under the influence of a fluctuating water level. It is exactly
under these conditions that the LolZo-Potentillion is found.

Closer examination of the table published by FUKAREK & VOIGTLANDER shows
Apium repens to occur under various circumstances, in each case accom-
panied by different species. For instance, ApZum repens is found in
species-poor, regularly trampled and flooded grasslands on banks near
bathing-places and landing stages. Like in the case of the relevés 15 and
21 from our table this is a fragmentary community showing much resemblance
to the relevé made in Belgium (nr. 21). Alopecurus geniculatus is totally
absent, however.
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Fig. 1: Apium repens (after R. PRAKKEN, 1923).

The remaining more species-rich relevés originated from grazed banks, most
of them clearly from transitions between a stand of the Triglochino-
Agrostietum stoloniferae Konckzak 1968 and a stand of the Ranunculo-Alope-
curetum geniculati R.Tx. 1937, with a preponderance of the former asso-
ciation. One of the units distinguished by FUKAREK & VOIGTLANDER undoubtedly
belongs to the Triglochino-Agrostietum and in the field situation it was
indeed found in contact with a Parvocaricetea-community.

The Triglochino-Agrostietum, which also belongs to the association group
with Eleocharis palustris ssp. uniglumis, is characterized by the character-
species Triglochin palustris and the differential species Juncus articulatus,
Galium palustre, Ranunculus flammula, Hydrocotyle vulgaris, Carex nigra,
Myosotis laxa. This association occurson pastures without any or with

47



hardly any manuring, on relatively nutrient-poor and moderately acid soils.
It consequently shows a certain floristic affinity to the Caricion curto-
nigrae (Parvocaricetea).

Recapitulating we can state that Apium repens grows as well in the Nasturtio-
Alopecuretum as in the Triglochino-Agrostietum and in grasslands which are
disturbed by excessive trampling and/or unfavourable hydrological conditions;
the latter stands form a transition between those associations and the
Ranunculo-Alopecuretum. As relevés which can be clearly assigned to the
Ranunculo-Alopecuretum are absent, Apium repens is probably a character-
species of the association group with Eleocharis palustris ssp. uniglumis.

Like in our table 1, Scirpus cariciformis appears to occur regularly together
with Apium repens in the relevés made by FUKAREK & VOIGTLANDER (l.c.). From
table 1 it appears that the former species grows in the Nasturtio-Alopecu-
retum (cluster 1), the Triglochino-Agrostietum (cluster 6) and the Agrostio-
Trifolietum fragiferi (cluster 8 and 9; see also SYKORA 1982a).

Like Apium repens, Scirpus cariciformis also occurs in a fragmentary Tri-
glochino-Agrostietum (cluster 4) and in a community being transitional
between the Triglochino-Agrostietum and the Ranunculo-Alopecuretum geni-
culati (cluster 3). The co-occurrence of rather numerous species on the
one hand of the Molinio-Arrhenatheretea and on the other hand of the
Phragmitetea suggests inhomogeneity of both relevés from cluster 3 which
have been derived from literature (DEN HELD 1982). The size of these samples,
respectively 10 x 30 m and 4 x 70 m, which is very large especially for
communities like those of the Lolio-Potentillion, points to the same con-
clusion. Although such relevés can be useful for other purposes, they are
less suitable for syntaxonomic interpretation.

Relevés 41, 42 and 43 can hardly be assigned to the Lolio-Potentillion
since species characterizing this alliance are almost absent. Carex nigra,
Ranunculus flammula, and Hydrocotyle vulgaris, although differentiating
for the Triglochino-Agrostietum are characteristic of the Parvocaricetea.
The latter is also true for Eleocharis quinqueflora, Carex flacca,

C. trinervis, and Galium uliginosum which occur in these relevés.

The Parvocaricetea are indicative for nitrogen-poor (never manured), mode-
rately acid to basic, wet peaty soils, sometimes rich in lime, in which
the water level is always in close vicinity of the soil surface. On these
sites which are too nutrient-poor for the Triglochino-Agrostietum, Scirpus
cariciformis is still abundant. The decline in the nutrient content is
once more indicated by the presence of species of the ViolZon caninae
(syn.: Nardo-Galion saxatilis). Seirpus cariciformis is regularly found in
the Caricion davallzanae (Tofieldietalia, Parvocaricetea), especially in
the Carictum davallianae typicum with presence class III and in the sub-
association mentioned after this species even with presence class IV
(OBERDORFER 1977) .

Regarding to the data published by SYKORA (1983a) it is a character-species
of the Lolio-Potentillion or of one of its lower units. The existence of

a Blysmo-Juncetum compressi Br.Bl. 1918 ex Libb. 1932 could not be demon-
strated. On the basis of the present paper Scirpus cariciformis can be
considered a differential species for the association group with Eleocharis
palustris ssp. uniglumis. This is in accordance with observations made by
the present authors on Gotland and ©land (Sweden), where in a number of
cases in which the LolZo-Potentillion bordered on the Parvocaricetea,
Seirpus cariciformis occurred in transitional communities in between
(WESTHOFF et al. 1983, table 7, relevés 5, 6 and 7), as well as in pure
Parvocaricetea stands.

According to SYKORA (1983a) Juncus compressus is a character-species of the
Ranunculo-Alopecuretum, while because of its rarety, Seirpus cariciformis
was only found in very few of the samples made all over the Netherlands.
Besides, like stated above, the latter species appears to occur also in
other associations of the LolZo-Potentillion.

In the table on page 216 of OBERDORFER (1983), the Blysmo-Juncetum compresst
is subdivided into a subassociation with Blysmus compressus (= Secirpus
cariciformis) and a "reine Ausbildung” in which Secirpus cariciformis is
totally absent. On this ground and for reasons mentioned before it is not
acceptable to consider this species as a character-species of the Blysmo-
Juncetum. Besides, this community is poorly characterized to such a degree
that it cannot be considered an association and that its name should be
rejected.
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The decline of Apium repens and of Scirpus cariciformis can be explained
by the specific hydrologic requirements of both species. They depend on
a water regime characterized by a very small, but constant annual fluc-
tuation ("rhythmstability" sensu ODUM). In winter the water level is
situated just above and in summer just below the soil surface. As in Europe
the last two decades have witnessed a very impressive increase in field
drainage, making it one of the leading factors in rural environmental
change (GREEN 1980), these habitats disappeared on a large scale, with
understandable consequences for sensitive species. Besides the increase
in the eutrophication of the landscape probably plays a part in the dis-
appearance of these species from formerlv mesotrophic grasslands.

THE ORDINATION DIAGRAMS (fig. 2 and 3)

The main differentiating environmental factors can be detected by means
of ordination diagrams.

The average salt figure (fig. 2b) decreases towards the top of the vertical
axis while the reaction figure (fig. 2c) increases in this direction. As
can be expected the highest average salt figures are found in the Agrostio-
Trifolietum fragiferi. In the Nasturtio-Alopecuretum these figures are
generally lower, so that concerning the salt figures the axis is oblique.
In the relevés of the Caricion curto-nigrae, only low average salt figures
occur. The same applies for cluster 3, relevés 16 and 17.

The acidity varies from a mean value of 7.6 to 5.5 or 5.6, i.e. from neutral
or basic soils to weakly acid soils. Such average values (7.2-7.6) are for
instance found in the Bidention, Arction, Senecionion, Phragmition, Spar-—
ganio-Glycerion, and Mesobromion and on the other hand (5.5-5.6) in the
Calthion and the Lolio-Cynosuretum. The average reaction figure for well-
developed commrnities of the Caricion curto-nigrae amounts 3.8 (BOCKER

et al. 1983).

This picture is affirmed by the ordination diagrams of the species (fig. 3).
Species mostly occurring on saline soils are indicated on the right lower
side of the diagram. In the left lower side this category is only scarcely
represented, while salt-tolerant species which are more frequent on non-
saline soils are especially found here. The latter are replaced by real
glycophytes in the upper part of the diagram (fig. 3b). Although species
indicative for basic soils occur in the lower part, a number of species
indicating acid soils are given in the upper part (fig. 3c).

From the left to the right side the horizontal axis corresponds with a
reduction of both the moisture degree and the nitrogen content of the soil
(fig. 2e and 2d). The highest mean nitrogen figures are found in the
Nasturtio-Alopecuretum and especially in a number of relevés in which
Apium repens is present but Seirpus cariciformis is lacking (fig. 2d).
These figures indicate soils which are "moderately nitrogen-rich" to
"nitrogen-rich". Corresponding average values are found in o.a. Tanaceto-
Artemisietum, Lolio-Plantaginetum, Phragmition, Sparganio-Glycerion, and
Filipendulion. The lower values as occurring in the Triglochino-Agrostietum,
Agrostio-Trifolietum and Caricion curto-nigrae in the right side of the
diagram indicate nitrogen-poor to intermediate soils. Examples of other
communities occurring on comparable soils are Molinion, Calthion, and
Arrhenatherion communities.

Although the contrast is only slight, as can be expected considering the
hydrological demands of the discussed communities, nevertheless the average
moisture figures are declining from the left side to the right (fig. 2e).
The higher values indicate a nearly wet soil, the low values a moist soil.
Comparable values are foundon the one hand (high values) in the Bidention,
Nanocyperion, Caricion curto-nigrae, Caricion davallianae, and Calthion,
and on the other hand (low values) in the Convolvulion.

Species ordination gives a comparable picture (fig. 3d and fig. 3e). While
species from nitrogen-rich to very nitrogen-rich, frequently inundated wet
soils are especially given on the left; on the contrary species from poor,
moderately dry soils mainly occur on the right side. The cccurrence of

the Agrostio-Trifolietum fragiferi festucetosum rubrae on drier soils with
higher salinity than the Nasturtio-Alopecuretum and the Triglochino-Agro-

stietum is in accordance with SYKORA (1982a, b and c).
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Fig. 2a: Ordination (reciprocal averaging) of the relevés.
The numbers correspond with the numbers of the relevés in table 1.
Fig. 2b: Average salt figures (occurrence in relation to the salt con-
centration of the soil), based on the following figures:
O = glycophyte
1 = salt tolerant, but more frequent on non-saline soils
2 = facultative halophyte, mostly on saline soils
3 = obligatory halophyte, never on non-saline soils.
The figures are given in decimal places;
in the diagram e.g. .5 means 0,5 and 1. means 1,0.
Fig. 2c: Average reaction figure (occurrence in relation to soil reaction).

1 = only on very acid soils

3 = mostly on acid soils

5 = mostly on weakly acid soils

7 = mostly on neutral soils, but also on acid and basic ones
9 = only on neutral or basic soils.

The

figures in between (2,4 etc.) correspond with intermediate conditions.
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Fig. 2e: Average moisture figure (occurrence in relation to soil
moisture or water level).
3 = on dry soils
5 = on fresh soils, i.e. under intermediate conditions
7 on moist soils, which do not dessicate
9 on wet, often not well aerated soils
16 = on frequently inundated soils.
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