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ABSTRACT

Relevés of the rare species Apfum 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 Sgkora 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 Caricetwn 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 LoliZo-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. Treir 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 standdrtlichen Verh&alt-
nisse der in West-Europa seltenen Arten ApZum repens (Jacq.) Lag. und Seirpus carici—
formis Vest. (Synonyme: Blysmus compressus (L.) Panz. ex Link, Seirpus 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 &kologischen und pflanzensoziologischen Verhalten nicht ganz
tiberein.

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

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

in Zeeuws-Vliaanderen (d.h. dem Festlandteil der niederladndischen Provinz Zeeland) ent-
deckt, die betrachtliche Populationen der Art enthalten. Scirpus carieiformis zeigt
dagegen eine weit gréfere, eurasiatische Verbreitung und ist insgesamt keine vom Aus-
sterben bedrohte Art. Er ist aber in Deutschland, Belgien und den Niederlanden, wie
Apium repens, stark zurilckgegangen.

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 hinzugeflgt.

Aus der Tabelle sowie aus dem Schrifttum geht hervor, daB beide Arten in einigen Gesell-
schaften des Verbandes Lolio-Potentillion ansertnae R.Tx. 1947 (Syn.: Agropyro-Rumicion
erispi Nordhagen 1940 em. Tx. 1950 p.p.) auftreten, und zwar im Nasturtio—Alopecuretum
geniculati Sykora 1982, im Triglochino-Agrostidetum ctoloniferae 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 hiufigsten und meist bekannten
Assoziation jenes Verbandes, dem Ranunculo-Alopecuretum geniculati R.Tx. 1937 vor. Die
ersteren Gesellschaften gehéren der Assoziationsgruppe mit Eleocharis palustris ssp.
uniglumis des Lolio-Potentillion anserinae an. Apium repens ist als Kennart dieser
Assoziationsgruppe zu betrachten, Scirpus cariciformis dagegen nur als Trennart, weil
er auch in den Parvoearicetea auftritt, teilweise auch mit hoher Stetigkeit, z.B. im
Caricetum davallianae typicwn (Prasenz II1I) und blysmetoswn compressi (Prasenz IV). Es
wird weiterhin erldutert, 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 erl&dutert. Diese Diagramme entstammen dem Vorgang der
"reciprocal averaging”, mit Einbeziehung der Zeigerwerte nach ELLENBERG (1979).

Der Rickgang der beiden Arten hdngt offenbar mit ihren spezifischen hydrologischen
Bedingungen zusammen; sie bedlrfen ndmlich einer leichten Uberflutung des Geléndes
im Winter und Frihjahr sowie eines hohen Sommergrundwasserspiegels dicht unter der
Bodenoberfldche. Ihr Verschwinden aus mesotraphentem Grinland wurde von der rezenten
agrartechnisch bedingten Eutrophierung beschleunigt.

INTRODUCTION

After the year 1950 ApZum 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.

Seirpus cariciformis (syn. Seirpus planifolius, Blysmus compressus) which
is also rare in the Netherlands, was found in the proximity of Apium repens
in a number of cases. The species were, however, mostly found separately
and under somewhat different habitat conditions. Lik2 ApZum repens,

Seirpus cariciformis showed a considerable decline during recent years
(WEEDA 1984). For both reasons we also pay attention to Scirpus 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,
DOINC & 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. I'or 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 Apium 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-Fotentillion), 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
parti?ipation of the species in the vegetation (SYKORA 1983b, SYKORA in
prep.).

Within the Lol<o-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 Lolio-Potentillion. Possibly the intensive trampllng 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 manaced 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.
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OBERDORFER (1983, p. 345) mentioned an "Apium repens-Gesellschaft" for
i Western Germany, as a nowadays rare comnunity, which he assigned to the
Agropyro-Rumicion crispi (i.e. Lolio-Potentillion anserinae).

3 FUKAREK & VOIGTLENDER (1982) also concluded that ApZum repens 1s charac-

| teristic of the Adgropyro-Rumicion crispi (by which they mean the Lolio-
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 ApZum repens and

i they therefore refrain from attaching a fixed syntaxonomic status to this

species.

The habitat of Apium 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 Lolzio-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, ApiZum 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 geniculat? 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
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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 ApZum 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, ApZum 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 ApZum repens in the relevés made by FUKAREK & VOIGTLEANDER (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-
Trifoltetum fragiferi (cluster 8 and 9; see also SYKORA 1982a).

Like Apium repens, Seirpus 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, Secirpus
cariciformis is still abundant. The decline in the nutrient content is
once more indicated by the presence of species of the Violion caninae
(syn.: Nardo-Galion saxatilis). Scirpus cariciformis is regularly found in
the Caricion davallianae (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 0land (Sweden), where in a number of
cases in which the Lolio-Potentillion bordered on the Parvocaricetea,
Seirpus carieiformis 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 SYRORA (1983a) Juncus compressus is a character-species of the
Ranunculo-Alopecuretum, while because of its rarety, Scirpus carieiformis
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 Lolio-Potentillion.

In the table on page 216 of OBERDORFER (1983), the Blysmo-Juncetum compressi
is subdivided into a subassociation with Blysmus compressus (= Seirpus
cariei formis) and a "reine Ausbildung" in which Se<irpus 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 fiqure (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 fiqures 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 E{dention, Arction, Senecionion, Phragmition, Spar-
ganto-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 commvnities 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-
Artemvsietum, 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,
Nanoeyperion, 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 occurrence of

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

stietum 1is in accordance with SYKORA (1982a, b and c).
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2b:

2c:

Ordination (reciprocal averaging) of the relevés.
The numbers correspond with the numbers of the relevés in table 1.

Average salt figures (occurrence in relation to
centration of the soil), based on the following

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.

Average reaction figure (occurrence in relation
= only on very acid soils

= mostly on acid soils

i

O~ W
It

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

the salt con-
figures:

to soil reaction).

The figures in between (2,4 etc.) correspond with intermediate conditions.
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Fig. 2d: Average nitrogen figure (occurrence in relation to ammonia
or nitrate supply).
1 = only on soils very poor in mineral nitrogen

mostly on poor soils

mostly on intermediate soils

= mostly on soils rich in mineral nitrogen

nitrogen indicator

only on soils very rich in mineral nitrogen

(indicating pollution, manure deposits or the like).
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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
10 = on frequently inundated soils.
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