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Abstract — Krori¢ Z., E. HApAC ot S. Hreany (1971): Some remarks on the synecological

- and syntaxonomic problems of weed plant communities. — Preslia, Praha, 43 : 139-—-153. —
In order better to explain the intricate complex of conditions for the developinent of weed plant
communities, a short survey of the evolution of anthropogenous communities and their differen-
tiation from the historical point of view is firstly given, then some agro-ecological factors are
analysed and a new concept of agro-ecophases, agro-ecostages and agro-ecocycles is presented.
Further the relation between agro-ecophases and the development of weed communities is analy -
sed and the conclusion drawn (for the conditions given) that the weed communities of the early
spring soason are substantially different from those of the summer and autumn season. No signi-
ficant differences were found between weed communities of cereals and root crops, but weed
communities of perennial fodder crops seem to be different. Some new terms are introduced such
as assoclation chain and association sequence corresponding to the agro-ecological terms agro-
ecostage and agro-ecocyelo. Three now associations are established: Lathyro tuberosi- Adonidetum
aestivalis KrRorAG ot HC. ass. n., Veronico- Adonidetum aestivalis KrRoPAC et HCE. ass. n. (both
belonging to the alliance Caucalion lappulae Tx. 50) and Valerianello-Thlaspeetum perfoliaty
Krori¢ et HC. ass. n. (alliance Veronico politae-Taraxacion KrorA¢ et He. foeder. n.). Both
alliances are placed in the order Secalietalia Br. BL. 31 em. J. et R. Tx. 60 and the class Secalietea
Br.-Br. 51 em. Soé 61.

Introduetion

The environment of weed plant communities is extremely variable. The
interrelations of individual factors are complicated, due not only to variable
natural conditions, but still more to the activity of man — which is “conditio
sine qua non’’ of these communities. This is why weed communities were not
held to be real communities at one time (for further see the review by Ka-
my5Ev 1939). On the other hand, in the course of the last thirty years, an
elaborate phytosociological system of weed communities has been esta-
blished (TUxEN 1937, KRUSEMAN et VLIEGER 1939, SissineH 1950, TOXEN
1950, OBERDORFER 1957, ete.) which has become a serious part of the whole
system of vegetation units in Central and West Europe (e. g. TUxEN 1961,
Passarar 1964, OBurDORFER et al. 1967, WEsSTHOFF et al. 1969 etc.). The
distinguishing of two classes (Secalietea, Chenopodicetea) for weed communities
on arable land is a present reality in this conception. Another floristic con-
ception of weed phytosociology based on ecologic-sociological groups of
species has been developed in the German Democratic Republic (SCHUBERT
et Manx 1959, MULLER G. 1963 —64, HiLBIc 1967); according to these research
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workers it is hardly possible.to find marked differences between Secalietea and
Chenopodietea in Central European weed communities; they have found only
facial differences (,,Ausprigung®) in corresponding communities of cereals
and root crops. There is no doubt that this conception with its ecological
basis is a good advance in ELLENBERG’s (1950) ideas. It is worth mentioning
that Usvaros: (1954) came sooner to a similar conception of one large
fundamental unit-association in crop rotation, to some extent influenced
by the RapemMACcHER’s (1948) idea. This is well reflected also in the survey
by So6 (1961). On the other hand, the concept of association of weed com-
munities, as used by SLAvNT¢(1951),is very narrow and corresponds approxi-
mately to the “‘aspects’* of other authors. This is also in good accord with
some results of OBERDORFER (1954) from the Balkan Peninsula.

In our concept of weed communities we consider the sown crops as an integral part of their
environment (cf. further our definition of agro-ecophase and cf. also FrieperIcHs 1966). But in
this case what is to be done with weeds sown unwillingly by man simultaneously with cereals?
It would be practically impossible to draw a line between plants occurring in the field by their
own dissemination and plants sown by man. In communities, the existence of which is entirely
due to man, it would be very difficult to discern between ,,seminatural” and *‘artificial”’. On the
other hand, we could take wheat or barley etc. as an integral part of the community. If a single
species 1s found to be dominant in a natural community, we are inclined to see some extreme
environmental factor behind it; if this dominance is accompanied by the presence or absence
of some species indicating certain differences in the environment, the community seems to be
a different syntaxon — a variant, subassociation or association. But if we compare field cultures
of wheat, barley or oats with respect to their weed flora, the differences are negligible — these
cultivated plants as such apparently have a very similar influence on the weed vegetation. Tt
would thus hardly be right to take them as edificators and name the community e.g. Hordeetum
aperctosum, Hordeetum caucalidetosum ete. In our opinion it would be best to take weeds as the
fundamental community and express the presence of cultivated plants as “cultifacies” (the term
by UsvArost 1954) of the association, e.g. Aperetum spicae-venti hordeicolum, triticicolum, aveni-
colum.

The ecological basis for the differentiation of weed plant communities must
be seen in the changing habitat (including the activity of man) in the course
of a year or in different years, which is correctly manifested already in the
work of ELLENBERG (1950). To get some clear view on this intricate complex,
it seems to be suitable to deal first with the parts of this complex separately
and then to try to form a reasonable synthesis of the whole.

The next paragraphs on the history of weed and ruderal communities during the development.
of agriculture have been written by Hrrxy, the deseriptions of individual agro-ecophases, agro-
ccostages and agro-ecocycles and relevés of weed communities have been made by KrorAl, and
the theoretical evaluation of the material has been made jointly by HApA¢ and KrorAd.

The ecosystems intensively influenced by man may — from the viewpoint
of evolution — be divided into two groups:

a) ruderal communities;

b) weed communities;
both communities became distinctly differentiated one from another during
the social development of human society.

An older and therefore primary group represent the ecosystems of settle-
ments. From the primitive settlements, which were at first of a nomadic
character and then were successively stabilized, the following types of eco-
systems were formed: trodden and dunged habitats, trodden and loosened
habitats around the homesteads, waste pits. The annual and perennial species
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of apophytes and the species transported by man from the previous settle-
ments formed the primordial set of species.

The agricultural ecosystems developed from the forest ecosystems and the
primitive pastures. Manure in the form of ash was given to the first fields
by fire, deep ploughing was still unknown. The annual and perennial species
of apophytes and of species transported with seeds also predominated in
these ecosystems. The specific basis of both fundamental types of ecosystems
had common roots from the very beginning. However, both types began to
differ successively one from another more and more distinetly during the
stabilization of communities and their expansion. The field plots were not
cultivated continuously every year, but due to the rapid exhaustion of soil
fertility they were left fallow. The same plot, from the point of view of viable
diaspores, concentrated annual, biennial and perennial species, and the
combination of these species in individual agropascuophytocoenoses differed
in accordance with the length of the period of using the plot as a field or as
a fallow (pasture). The cattle enriched the plot with diaspores from a broader
environment both epichorically and endochorically.

On the contrary, the ecosystems of settlements began to change according
to the character of community development, where the radius of treading
and manuring (waste) was rather spread over larger areas. Thus, the field
plot was, at the very beginning of its development, in sign of the temporary
existence of phytocoenoses of various ranks, where the weed species were in
competition with the crop plants for a short time; annual species influenced
by grazing and treading were present more on annual fallows, on perennial
ones the soil was successively getting more and more compact, and pascual
digression was the main form of development of perennial types of coenoses.
The unstabilized pasture-and-field ecosystem caused by the alternation of
field and fallow with grazing (with strips of virgin lands) is successively
turned into the stabilized system: field-fallow-field, that means the three-
field system changing gradually into the more-field one with the successive
elimination of fallowing. The profile of the top soil is simultaneously more
perfectly ploughed with the introduction of more-field farming and is more
intensively manured.

This fact given by the brief historical development signifies, to a certain extent, the function
changes in the character of phytocoenoses being formed on the same plot for a long time.

a) Coenoses with the predominance of annual species still occur very diffusely in the period
of existence of annual crops and in the course of time certain species differentiate into crops with
a certain rhythm of development during the vegetative period (autumn-spring species, spring-
summer species, late summer species and so on).

b) Coenoses with predominance of therophyte species begin to concentrate at the end of
crop-harvest on the stubble. Tn full light and without any competition they reach their optimal
development.

¢) Coenoses with the representation of perennial species demanding a certain degree of soil
caking assert themselves more and more in the perennial crops.

Porennial species whose optimum was in the uncultivated soils of fallows, when the soil was
still very loose, link up the mentioned groups.It is a group of the following species: Cirsium
vulgare, Carduns nutans, Sonchus arvensis, Polygonum amphibium, Mentha arvensis, Tussilago
farfara, Cirsium arvense, Agropyrum repens. These species are shared both by ruderal ecosystems
of settlements and by ecosystems of fields.

The possibility of the existence of more coenoses on the level of associa-
tions on the same field plot during the rotation is therefore only a shortened
and specifically impoverished recapitulation of the ecodynamical development
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of the plant cover which has its historical roots. On the contrary, the eco-
systems of the settlements began to differentiate according to the habitats
during the further development of settlement, this means that their number
began to increase (ditches, gardens, fences, low walls, terraces) but the same
habitat did not pass such changes as a field plot. The change of individual
ecotops, in this case, had a different course. The soil cultivation regime and
the vertical shift of diaspores from deeper layers of top soil to the higher ones
(and vice versa) became a main factor in the fields. This periodical shift
resulted in periodical changes of specific populations and of the population
complex, as they manifested themselves in stands of individual crops in
a certain, but temporary time aspect.

The stratification of new soil, however, occurred accidentally or periodically
on the original one in the same habitat of settlement, so that new soils
(neopedon) gradually arose “‘by apposition“. New species previously unknown
often appeared in the settlement, and the “old” ones, in buried horizons of
soils, lived in the form of diaspores in anabiosis, until they died off. Thus.
there are quite different processes in both fundamental types of ecosystems
of anthropogenous soils intensively influenced by man. In the fields, under
the influence of regular ploughing of the same plot as well as of agricultural
measures limited in time, a relatively homogeneous awakening of specific
populations within the rank of the same time unit takes place. The heaping-up
of new soils in the settlements is irregularly distributed over some parts of
used areas and causes the mosaic pattern of stands.

At the beginning of forming the field plots, driving of cattle from the settlement into fields
represented a factor of continual mutual exchange of diaspores (annual species of trodden places
in settlements and of mellowed ruderal spots penetrated into the fallows, and viee versa field
weeds were transported to the settlement habitats). This driving of cattle likewise caused a certain
similarity of coenoses (especially of those of perennial fallows) to the ruderal stands of the settle-
ment. Under an intensive development of field cropping (without grazing) the transport of
compost and fresh dung from settlement to fields remains the only factor of mutual and direct
exchange of diaspores.

This brief review whose purpose was to compare both ecosystem complexes,
is not unimportant for the actual solution of agrophytocoenoses.

1. It points to the possibility of application of the concept of temporary
enviroments, in accordance with the ecophase-ecostage-ecocycle concept
(HeanY 1957), for field plots and their weed complexes.

2. It demonstrates that the historical evolution of coenoses on a field plot,
structurally manifested by the existence of a number of associations, can to
a certain extent be used in the contemporary analysis and evaluation of agro-
phytocoenoses.

3. It likewise points to the fundamental difference of the main ecosystems
of the field culture and of the settlement under a certain similarity of some
ecological groups which are connected with the exchange of diaspores during
the whole epoch of the historical evolution of the field complexes and of the
corresponding settlement unit.

The eoncept of the agro-ecophases, agro-ecostages and agro-eeocyeles

The agrotechnical activity of man together with cropping rotation and
chimatic (or meteorological) conditions seem to rule the composition of weed
communities in the first place, all other factors (perhaps with the exception
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Fig. 1. — Segment of an agro-ecocycle as the example of usual rotational system of cropping in the
sugar beet-wheat production zone.

of soil conditions, which may or may not be radically changed by agriculture)

seem to be of less importance. The fundamental agrotechnical activity in
annual crops is roughly given by ploughing, sowing and harvest at distinct
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times of year, and by manuring, fertilizing and cultivation of crop stands or
applying herbicides or insecticides in different seasons. But for the first three
activities, all the others may or may not be applied every year or not at all.
A special position in the crop rotation is held by the perennial fodder crops
not ploughed for one to three years (rarely more). The meteorological factors
specific for spring, summer, autumn and winter, combined with the agricul-
tural operations, thus form specific conditions, not known in other plant
communities. These periods may be considered as a kind of ecophases (sensu
Hesxy 1957), the “agro-ecophases”

The agro-ecophase (further AEP) is understood to be a set of tempo-
rary environmental conditions given by the changing ecological factors
caused by the agrotechnical treatments and by a definite season of the year
as well as by growth phases of the particular crop.

The AEPs are different in different climatic regions and production areas and must first be
elaborated; we shall try to demonstrate them on the example of crop rotation in the so-called
sugar beet and wheat production area of our country (see Fig. 1). As follows from the definition
just mentioned, the AEP is limited, on the one hand, by the set of ecological factors expressed
by the specific ecoclimate, and, on the other hand, by the set of ecological factors ruling in a certain
type of crop. This is why the terminology of individual AEPs is chosen in the first place with
respect to the influence of the first group of eco-factors (Roman numerals), and in the second
place with respect to the type of crop including its agrotechnical operations (capitals). The names
are symbols only, so that e.g. ,,autumn‘* AEP is not identical with the real year’s season and
practically corresponds to the after-harvest period of cereals.

I. Winter AEP (months XI to IV)

Temperatures mostly about 0° C (with frequent fluctuations in both direc-
tions), often freezing and thawing of top soil (especially when without snow);
the top soil is generally covered with snow, its layer, however, varies in
dependence on climatic region; the biotic activity in this AEP is low. At the
end of the AEP, melting of snow takes place and precipitation is predomina-
tely in the form of rain, temperature above 0° C predominates but still
remains low, the soil moisture content is high enough (sometimes excessing);
plants get full light, but days are still short (on the average nearly ten hours).

Special ecological factors ruling individual erops:

I A — Winter AEP with perennial fodder crops

The soil is not loosened by ploughing and tends to become more and more compact. Stands
of erops are in the form of one stratum, very low, not fully closed, at the end of this AEP they
are fertilized and harrowed.

I B — Winter AEP with winter crops

The top soil is loosened by ploughing at the end of the summer or in early autumn (in accord-
ance with the crop). Stands of winter crops are one-layered, either closed fully (rye) or not fully
(wheat), at the end of the AEP they are harrowed or rolled and fertilized.

IC — Winter AEP with bare furrow

Top soil is loosened by ploughing in the autumn and left in the form of bare furrow over to the
spring when seed bed preparation is carried into operation (smoothing, harrowing and fertilizing).
If root crops are going to be cultivated, farmayrd manure is ploughed-in as early as in the autumn,
and also the preparation of the seed bed in spring is prolonged, more intensive, and to some extent
deeper.
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Table 1

Type of crops Lucerne Vz;spt:r Lucerne vzzg.: Spring crops | Root crops s:;;l::ih
Season spring season summer season autumn season
Mean cover of the whole stand (%) 77 56 85.3 84 83.3 85.8 71.8
Mean cover of weeds (%) 41 30 33 40.5 45.5 51.5 56.5
Mean number of species 19.8 22.4 29.4 30.3 36 43.3 37.2
Total number of spe~ies 32 42 78 68 70 81 84
Number of relevés 5 5 10 10 10 10 10
Cc A C A C A C A C A C A C A
Teph Veronica hederifolia L. vV 0.70 vV 310 II  0.20
Thlaspi perfoliatum L. vV 160 I 020
Valerianella locusia (L.) LATERRADE IIT 0.80 : .
Veronica triphyllos L. : . II 0.60
Tas Sonchus asper (L.) HILL I 040 | IIT 0.35 IV. 0.75 vV 205 VvV 265
Medicago lupulina L. II 025 II 0.25 vV 0.55 II 0.15 IV  0.65
Amaranthus retroflexus L. r 0.10 I 0.10 VvV  1.50 II 045
Polygonum lapathifolium L. r 0.05 . II 035 IV 0.85 III 0.50
Sonchus oleraceus L. : r 0.05 II 035 IV 0.65 III 0.90
Solanum nigrum L. I 015 VvV 085 II 020
Aethusa cynapium L. . ; II 0.20 r 0.05 II 045
Chenopodium hybridum L. r 0.05 . - IIT  0.50 : .
Setaria viridis (L.) P. B. 1 0.15 r 0.05 II 0.30
Erysimum repandum L. I 0.10 .
Bidens tripartitus L. I 0.10
Tap Chenopodium album L. . IIT  0.90 vV 130 vV 250 vV 3.30 VvV . 4.50 vV 3.70
Sinapis arvensis L. - I 0.10 IV. 080 | III 0.75 IV 1.30 V 245 vV  1.60 IV 1.50
Bilderdykia convolvulus (L.) DoM. I 010 II  0.60 vV 080 V 205 vV 250 vV 150 v 220
Polygonum heterophyllum LINDMAN i
emend.: H. ScHOLZ IVv.  1.10 vV 15| VvV L70 vV 175 vV 110 vV 170
Melandrium noctiflorum (L.) FRIES IIT  1.00 r 0.10 vV 120 V 145 V 145 vV 1.90
Avena fatua L. IIT  0.90 IV 205 IV  1.65 vV 420 V 175 | III 1.20
Atriplex patula L. - . II 020 IV 0.95 vV 0.90 vV 1.50 vV 1.30
Euphorbia helioscopia L. II 0.20 I 0.15 II 0.25 IV 0.40 vV 1.00 IIT  0.55
Galium spurium L. ' r 0.10 IIT  0.50 IV  0.55 v  0.70 IIT  0.60
Anagallis arvensis L. . . II 020 V 075 | III 0.55 VvV 130
Euphorbia exigua L. 5 r 0.05 I 0.25 IV. 080 | III 0.60 IV 1.20
Atriplex nitens SCHKUHR I 010 II o0.15 I 0.10 r 005 I 0.10 r 0.10

Th  Descurainia sophia (L.) WEBB vV 110 vV  1.60 IV 1.15 vV  2.50 IV 0.60 IV  0.45 II 0.25
Adonis aestivalis L. I 0.10 vV L70 | III 0.70 vV 265 vV 1.20 II 0.15 | III 0.40
Geranium pusillum BUrM. f. vV 250 | III 030 [ IIT 0.70 | III 0.50 IV 040 VvV 155 IV 1.20
Galium aparine L. I 020 | IIT 0.90 I 0.15 VvV 115 | III 0.65 vV 0.70 II 0.60
Myosotis arvensis (L.) HiLL II  0.30 II 030 | III 0.70 IV. 065 | III 030 | III 0.35 | III 0.90
Neslia paniculata (L.) DEsV. . . IIT  0.40 IT  0.30 IVv. 115 V. 095 IV. 085 II  0.40
Delphinium consolida L. I 0.10 11 2.00 r 0.056 | III 0.95 r 0.40 r 0.10 II 0.50
Arenaria serpyllifolia L. I 040 - S IIT  0.35 I 010 II 025 IV 0.75 IV 0.80
Papaver rhoeas L. IIT  0.40 I  0.30 II 0.25 II  0.20 . ; r 0.05 r 0.05
Conringia orientalis (L.) Dum. o o II  1.00 I 0.10 II 0.55 II 0.30 I 0.10 . -
Erigeron canadensis L. IIT  0.70 . . II  0.35 . . - II 0.50 II 0.20
Fumaria officinalis L. I 0.20 r 0.10 I 0.30 I 025 I 0.10 r 0.05
Lithospermum arvense L. II  0.20 r 0.05 r 010 : : I 0.10
Asperugo procumbens L. I 010 r 0.10 I 0.10 I 025
Camelina microcarpa ANDRZ. [ 0.10 I 0.10 : r 0.05
Agrostemma githago L. I 0.10 .

Tepe Thlaspi arvense L. II  0.20 vV 3.20 IV 0.65 vV 215 vV 1.90 vV 1.60 IV 1.30
Stellaria media (L.) ViLL. VvV 4.00 v 2010 A% 1.25 IV, 1.25 IV 0.70 V. 255 Vv 2.05
Viola arvensis MURR. vV 110 vV 1.60 vV 0.70 vV 105 V. 110 VvV 0.80 VvV 165
Veronica persica PoIr. vV 3.00 | III 0.90 VvV 085 IV 0.75 IITI  0.60 VvV 205 v 250
Capsella bursa-pastoris (L.) MED. vV 220 IV 1.00 vV 0.80 IIT 0.70 II 035 IV 0.70 IV  1.65
Lamium amplexicaule L. vV 120 vV 0.90 r 010 | III 0.55 IV 0.50 IV 0.50 IV . 0.50
Veronica polita FRIES vV 1.60 II 030 | II 040 II 025 I 0.10 V. 115 Vv 095

|

D Malva neglecta WALLR. ' r 0.05 r 0.05 II  0.25 III 035 IIT 035
Melilotus officinalis (L.) LAMK. . : II  0.50 : II 025 | IIT (.30 II 0.55
Arctium tomentosum MILL. I 0.30 I 0.50 I 015 r 005 . . r 0.05
Daucus carota L. | II 0.20 . r 0.05 II 0.15
Lactuca serriola L. | r 0.05 I 015 r 0.05 r 0.05
Bromus sterilis L. | II  0.20 \ :

‘ |

H  Falcaria vulgaris BERNH. | IIT 030 | IV  0.50 v 0.90 IV  1.05 VvV  1.50 IV 055

Taraxacum officinale F. WEBER |

ex WIGGERS l‘ V. 4.00 . vV 290 I 025 | III 0.45 V 055 | IV 045
Melandrium album (MILLER) GARCKE | V  1.60 I 010 | IV 210 r 0.20 r 0.05 II 0.20 | IIT 0.50
Rumeax crispus L. II  0.30 I 010 IV 1.35 II 025 IV 080 | III 0.60 A TII 0.90
Knautia arvensis (L.) CouLT. II 015 . . I 0.10 vV  0.50 II 0.25
Artemisia vulgaris L. . - r 0.20 r 0.05 I 0.10 II 0.15 r 0.05
Plantago major L. II  0.20 ! IT  0.15 II 025
Plantago media L. IIT  0.30 | r 0.05 l . . 5
Echium vulgare L. II  0.50 II  0.15 ! r 0.20 y . r 0.05
Ballota nigra L. I 010 r 0.05 | . : r 0.05 r 0.05
Cichorium intybus L. . . . r 0.05 r 0.05 r 0.10
Plantago lanceolata L. I 0.20 r 005 ! .

Gp Agropyron repens (L.) P. B. vV 190 I 0.50 | III  1.00 . I 0.90 IV 0.75 IV  1.55 II 0.30
Sonchus arvensis L. I 0.30 I 0.10 vV 130 | V 110 VvV 285 VvV  1.55 IV 2.00
Cirsium arvense (L.) Scor. IIT  0.50 vV 155, V 170 vV 3.00 vV 230 vV 240
Cardaria draba (L.) DESV. T 070 | TII  0.75 l IV  0.95 II 0.40 IIIT  1.60 II  0.75

Gs  Convolvulus arvensis L. [ 0.10 V 230 V 290 vV 340 vV  3.30 vV  3.00
Linaria vulgaris MILL. ; I 010 | IIT 0.80 | TII 0.15 II  0.40 IV 0.55 IV 0.90
Campanula rapunculoides L. ] I 0.10 II 045 I 030 | III 045 vV 095 I 0.50
Vicia tenuifolia RoTH | I 0.10 IT 030 II 0.20 II  0.35 II 025 II 0.20
Lathyrus tuberosus L. II 035 IT  0.20 III  0.50 IV  1.10 II 045
Euphorbia esula L. II 0.15 I 010 | TII 030 | III 0.45 II 045
Polygonum amphibium L. I 015 I 0.15 r 0.05 .

C Rubus caesius L. I3 035 r 0.10 II  0.50 1I 045 T 045

Er  Beta vulgaris L. r 0.05 IIT  0.65 . .| I 0.50
Medicago sativa L. r 0.10 I 045 r 020
Triticum aestivum L. . : - r 0.05 .
Sinapis alba L. I 0.15 r 0.10

Besides with constancy lower than 109, (r) and low abundance number (mostly 0.05— 0.10):
Anthemyis cotula L. (winter cr., spring cr. and stubble), Avena sativa L. (root cr. and stubble), Brassica napus L. (winter and spring cr.), Bromus
mollis L. (lucerne), Caucalis platycarpos L. (winter and spring cr.), Centaurea cyanus L. (stubble), Centaurea scabiosa L. (root cr. and stubble),
Chelidonium majus L. — juv. (root cr.), Crepis tectorum L. (lucerne), Dactylis glomerata L. (root cr.), Galeopsis tetrahit L. (winter cr.), Geranium
dissectum L. (stubble), Hordeum distichon. L. (winter cr. and stubble), Lapsana communis L. (lucerne and stubble), Nonea pulla (L.) DC. (root cr.
and stubble), Onopordum acanthium L. — juv. (winter cr. and stubble), Pastinaca sativa L. (lucerne), Phacelia tanacetifolia BentH. (lucerne and
stubble), Poa pratensis L. (lucerne), Polygonum persicaria L. (spring cr., root cr. and stubble), Potentilla reptans L. (lucerne), Secale cereale L. (lu-
cerne), Senecio vulgaris L. (root cr. and stubble), Skerardia arvensis L. (lucerne, root cr. and stubble), Stachys palustris L. (lucerne), Symphytum
officinale L. (root cr.), T'rifolium pratense L. (lucerne), T'ussilago farfara L. (lucerne, spring cr. and stubble), Urtica urens L. (winter and root er.),
Veronica arvensis L. (lucerne), Vicia angustifolia (L.) REICHARD (root cr. and stubble), Vicia tetrasperma (L.) SCHREB. (stubble), Vicia villosa RoTa

{root cr.).

Note. Winter crops and lucerne — summer season only.



Table 3

Veronico-
Alliance Caucalion lappulae | politae-
! Tarazacion

Association sequence Cardaria draba —

Veronico- | Valerianello-
Association Lathyro tub, i- Adonsde iwali Adonidetum | Thlaspeetum
aestivalis perfoliatae

|

Subassociation lid 7% tar | - - —

Facies ) normale h - - | — - —=

Number of species (total) 89 81 68 78 ‘ 112 42 32

Number of relevés 20 10 10 10 | 50 5

Symbols of syntaxa Ala A 1b A2 A3 | A B C

|
Characteristic combination of assoc. species | |
a) Diagnostic important species: | |
Lathyrus tuberosus L. I 048 IV 110 II 0.20 II 035 | III 0.52 5 . . .
Adonis aestivalis L. IV 0.80 I 015 V 265 | III 070 | IV 1.02 vV 170 I o010
Conringia orientalis (L.) Dum. I 015 I 010 II 0.55 I o010 I 021! II 100 . 5
Veronica hederifolia L. 8 S e I 020 : g ‘ r 004 V 310 v o070
Veronica triphyllos L. . . . . : < : I 0.60 5 5
Thilaspi perfoliatum L. R . b " 5 . . . . ao I 020 VvV 160
Valerianella locusta {L.) LATERBADE o 5 il o . . . . o b 2 o . IIT  0.80
Plantago media L. A 5 r  0.05 r 0.0l 5 IIr 030
! | |
b) Species with constancy higher | | |
than 60%: | | . |

A, B, C Stellaria media (L.) VILL. | \% 1.38 | V 255 v 1.25 | V 1.25 [ v 1.56 Vo210 vV 4.00

A, B, C Viola arvensis MURR. |V 138 V 080 vV 105| V 070 | vV 106! V 160 vV L10

A, B, C Descurainia sophia (L.) WxBB | I 043 l IV 045 V 250 | IV L15| IV 099 V 160 V LIO

A,B  Thiaspi arvense L. V 160| V 160/ V 215 IV 065 V 152 vV 320 II 020

A,B  Sinapis arvensis L. vV 19 V 160 IV 130 I 075 vV 152 IV 0.80 I 010

A,B  Polygonum heterophyllum LINpDMm. | |

em. H. ScHOLZ vV 1L73 V 1L10 Vo L70 V 155 | V 156 IV L10 3

A,C  Veronica persica Porr. IV 155 Vo 205 IV 0.75 V 08 | V 135 III 090 vV 3.00

A,C  Geranium pusillum Burx. f. IV 0.80 ‘ vV  L55 | IIT 050 | IIT 070 IV 087 | TII 0.30 vV 250

B,C  Lamium amplexicaule L. IV. 050 IV 050 | III 0.55 r 010  IIT 043 vV 0.90 vV 120

A Bilderdykia convolvidus (L.) Dum. vV 230 [ V  L50 VvV 205 vV 080 v 1.81 II  0.60 I o0.10

A Sonchus arvensis L. VvV 243 V 155 vV 110 vV 130 V L7 I o0.10 II 030

A Cirsium arvense (L.) Scop. | Vv 270 | V 230 vV o L70 V 155 V 219 | III .0.50 <

A Chenopodium album L. v 350 V. 450 V250 vV 130 | vV 306 | IIT 0.90

A Convolvulus arvensis L. vV o 320 V. 330 | V 290 V230 vV 298 I 010

A Avena fatua L. IV 270| V 175 | IV 165 IV 205 | IV 197 | III 090

A Falcaria vulgaris BERNH. IV 080 | V 150 | IV 090 | IV 0.50 IV 090 | III 0.30

A Sonchus asper (L.) HiLr. vV L70 | V. 205 | I 035 II 040 IV 1.24 B 6

A Atriplex patula L. vV 110 vV 150 i v 095 I 0.20 v 097 = . 5 ;

[} Agropyron repens (L.) P. B. o1 0.53 IV 1.55 II 090 | IIT 1.00 | IIT 0.90 | III 0.50 vV 190

Diff 1 species of sub iation:

Anagallis arvensis L. V. 103 | III 0.55 II 020 8 5 III  0.56 5 <

Euphorbia helioscopia L. IV 048 vV 100 I 025 I 015 | IIT 0.47 I 0.20

Aethusa cynapium L. I 033 r 0.05 5 5 e I 014 > .

Setaria viridis (L.) P. B. I 023 r  0.05 v v I 010

Amaranthus retroflexus L. II  0.28 vV 150 r 010 I’ 043

Polygonum lapathifolium L. III 043 IV 085 r 005 I 0.55 - o

Solanum nigrum L. II  0.18 vV 085 . o 5 . I 024 . -

Sonchus oleraceus L. I 063 IV 0.65 r 0.05 4 2 o 039 s -

Chenopodium hybridum L. TTo050 | r 005 g o
|

Characteristic species of assoc. sequence: |

Cardaria draba (L.) DEsv. I 058 | IIT 160 | IV 095 | III 075 | IIT 089 | III 0.70
Caucalion species:
Melandrium noctiflorum (L.) FrIES vV 168 v 1.45 Vo 1.20 r 0.10 IV 122 III 100 s :
Delphinium consolida L. II 045 r 010 | III 095 r  0.05 I 040  III 200 I 010
Neslia paniculata (L.) DEsv. IIr 068 IV 085 | IV 115 II 030 | ITT 073 | IIT 040 5
Euphorbia exigua L. IV 1.00 | III 0.60 I 025 r 005 | III 0.58 s .
Galium spurium L. IV 058 | V070 | III 050 r 010 | III 0.49 . o
Lithospermum arvense L. 1 0.10 | 8 r 005 | . r 0.05 II  0.20
Camelina microcarpa ANDRZ. r 0.03 1 I 010 | r 0.03 I 010
Caucalis platycarpos L. r 0.10 | r  0.05 . 5 r 0.056 .
Veronico-politae-Taraxacion species as well |
as differential species of sub- |
association:
Taraxacum officinale F. WEBB.
ex WiG. IV 045 vV 055 I 025 Vo290 [ IV 092 | . c V. 4.00
Capsella bursa-pastoris (L.) MED. Ir 100 IV 070 | III 0.70 V. 080 IV 084 IV 100 vV 220
Veronica polita Fries IV 0.53 vV 115 I o2 I 040 | III 057 | 1 030 vV 1.60
Melandrium album (MILLER) |
GARCKE I 0.28 T 0.20 r 020 | IV 210 T 0.61 I 010 vV 160
Echium vulgare L. r 013 5 s I 015 r 008 . I  0.50
Plantago lanceolata L. . . 5 3 . r 0.05 r 001 I 020
Other species of higher syntaxa (a)
and companions (b—f): |
a) Myosotis arvensis (L.) HiLL. IIr 0.60 III  0.35 IV 065 | III 070 | [II 0.58 I 030 II 030
Papaver rhoeas L. r 0.03 | r  0.05 I 0.20 I 025 I 0.11 I 030 II 040
Fumaria officinalis L. I 015 I 010 o 030 r  0.10 I 016 | II 0.20 - .
b) Erigeron canadensis L. I 010 II 0.50 5 . II 035 I o021 . B IIr 0.70
Atriplex nitens SCHKUHR r 0.08 I 010 I 010/| II 015 I 0.10 I 010 . .
Asperugo procumbens L. 1 018 | . . o010 | . . r 0.09 I olo
Malva neglecta WALLR. Ir 030 | IIT  0.35 r  0.05 r o 0.05 I 021
Lactuca serriola L. r 0.03 r  0.05 | [ 015 r  0.05 r 0.06
Bromus sterilis L. . - . D . o 0.20 r 0.04 : Y . :
¢) Galium aparine L. 11 0.63 v 070 vV 115 E I 015 1 0.65 oI 0.90 I 0.20
Arctium tomentosum MILL. r  0.05 5 s I 015 III 0.50 I 015 | : I 030
Ballota nigra L. r  0.03 | r 0.05 2 Al r 0.0 r 0.03 . . I 0.10
Artemisia vulgaris L. I 0.08 1 II 015 r 0056 r 020 I 011 | 2 s
Melilotus officinalis (L.) LaMx. II 040 | III 0.30 5 . I 050 o 032
Daucus carota L. II 008, r 005 : . I 0.20 I 008 | c . o
d) Rumez crispus L. IV 085 | III 0.60 I 025 IV 135 | III 0.78 | I 0.10 I 030
Plantago maior L. I 013 . < 8 : I 015 I 008! . . I 0.20
e) Arenaria serpyllifolia L. I 0.53 IV 0.75 I 010 | III 035 | III 045 3 I 040
Medicago lupulina L. v 0.60 I 015 I 025 I 025 | II 0.37 2 z .
Vicia tenuifolia RoTe II 028 II 025 I 020 I 030 II 026 I 010
f) Campanula rapunculoides L. II 048 V  0.95 I 030 I 045 | III 053 I 010
Linaria vulgaris MILL. IIIr 065 IV 0.55 I 015 | III 080 | III 0.56 I 010
Euphorbia esula L. I 038 | III 045 I o010 I 015 I 029
Knautia arvensis (L.) Court. II 018 vV 0.50 5 9 I 015 | II 020
Rubus caesius L. I 048 I 045 r 010 I 035 II 037

Other species with constancy mostly lower than 109, (r):

A la: Anthemqis cotula L., C cyanus L., Cemauraa scabiosa L., Cichorium uuybua L., Erodium cscutarmm (L. ) L HER., Geranium dissectum L.,
Lapsana communis L., Nonea pulla (L.) DC., Onopordum acan!hmm L. — juv., P I Ky persicaria L., Senecio
vulgaris L., Shemrdwa arvensis L., Tmmlago farjam L., Vicia anyuaufaluz (L.) REn:H.um Vicia tetracperma (L ) SCEBPR

A 1b: Bidens tr ',«. L C i majus L — ]uv Cichorium intybus L., Er T L., Euphorbia peplus L.,
Nonea pulla (L.) DC., hibi L Pol. 1a L., Senecio vulgaris L., Sherawim arvensis L., Symy)hulum officinale L.,
Urtica urens L., Vtcm angu.mj’oha (L ) REICHARD, Vicia mlloaa Rora.

A2: Ag githago L., Anthemqis cotula L.,Cichorium intybus L., Galeopna tetrahit L., Onopordum acanthium L. — juv., Urtica urens L.

A3: Bromua mollis L., Crepu tectorum L., Dactylu glomerata L., Engeﬂm acris L., Lapsana communis L., Pastinaca sativa L., Poa pratensis L.,
Polygonum amphlbmm L., Potentdla reptans L., Sherardia arvensis L., Stachya palustris L., Tﬂfolmm pratense L., Tuutlaqo farfara L.,
Veronica arvensis L.

Rests of preceding crops:

A la: Beta vulgaris L., Brassica napus L., Medicago sativa L., Phacelia ifolia BENTH., Sinapis alba L.
A 1b: Avena sativa L., Medicago sativa L., Sinapis alba L., Triticum aestivum L.

A 2: Beta vulgaris L., Hordeum distichon L., Medicago sativa L.

A 3: Phacelia tanacetifolia BENTH., Secale cereale L.




II. Spring-summer AEP (months 1V to VII)

A period of intensive growth and ripening of some crops. In the conditions
of our territory the soil is covered with crops practically all the time, excep-
tions may occur with root crops only. The air gradually grows warmer and
warmer, and so does the top soil. At the beginning of this AEP the soil
moisture content is still high enough, however, the drying-up of the soil (in
the dry regions of territory) gradually oceurs. In general, this period is the
richest in rainfall. In this AEP the day length gradually grows longer (on the
average more than fifteen hours), but weeds get full sunlight only in the be-
ginning of the AEP (when the stands of crops are small). The closeness of
stand and biomass of crops gradually increase, and the shade they cast gets
deeper; only at the end of the vegetation period of cereals (ripening period) do
the light conditions become more favourable again. Marked differences may
often occur in the light absorption curves in different crops (¢f. RADEMACHER
1950).

IT A — Spring-summer AEP with perennial fodder crops

The top soil becomes more and more compact with subsequent production years. Good stands
grow very luxuriantly and their yield is usually high (if the soil moisture is sufficient), and the
cover values can often reach 1009,. Two mowings of stands take place; after them full sunlight
Jor weeds occurs temporarily, as well as warming-up and drying-up of the top soil.

IT B — Spring-summer AEP with cereals

The top soil is relativoly still loosened, however, it gradually becomes compact; especially with
the winter crops. Cereals are usually not treated mechanically, but herbicides have been intensi-
vely applied in our country during the last decennium. Stands become gradually dense and only in
the course of - the last month before harvesting does more light reach the ground layer, which
provides better conditions for the further development of weeds. In general, there is no essential
difference in the phytoclimate of the winter and spring cereals, but there are some differences
in the light absorption curves, the maxima of them may at different time be reached; the diffe-
rence often depends rather on the quality of stand than on the species of cereal, and often the
variety is more decisive (cf. RApEmMacHER 1950, Hop&AKovA 1967). This AEP is finished by the
harvesting of cereals.

I1 C — Spring-summer AEP with root crops

AEP differing very substantially from the others in the corresponding period. Above all, the
top soil is properly loosened by cultivation operations, at first by seed bed preparations, later
on by inter-row cultivation, as long as the stands are not closed. At that time there is plenty
of light for weeds, the top soil warms-up to a considerable extent, and a higher content of nitra-
tes is also characteristic (ploughing-in of manure in the preceding autumn). Lately special herbi-
cides of high selectivity have also been applied.

III. Autumn AEP

The start of the AEP is generally characterized by the harvesting of
cereals. The specific eco-factors in common are as follows: at first still higher
temperatures (as in the summer), the top soil warmed-up in the whole profile
and only to the end of the period temperatures decreasing (but exceptionally
below 0° C); the rainfall is mostly limited (regionally variable factor), the top
g0il dries-up and only later on does precipitation increase and the soil moisture
content get again high. For this period the shortening of days is typical (from
nearly fifteen hours to ten), whereas the light conditions for weeds are different
(in the AEP III A 4 B not full light, in AEP C 4 D full sunlight).
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IIT A — Autumn AEP with perennial fodder crops

Stands usually lower (as for the lucerne, the third mowing is possible), top soil very compact
and often very dry (cracks occur in heavy soils).

IIT B — Autumn AETD with root crops

Stands usually closed (depending on the crop) and in no case in cultivation continued; top
soil relatively loosened (in comparison with other corresponding AEP). At the end of this AEP
root crops are gathered in.

III C — Autumn AEP with stubble

This AEP develops after the harvesting of cereals so long as the following AEP (III D) is not
produced. From the agronomical point of view, this AEP is fully justified only if a stubble stand
of perennial fodder crops occurs (after undersowing into preceding cereal), however, in farming
practice this AEP exists for various working reasons. The top soil is relatively more compact, and
being exposed to full sunlight, it warms-up markedly and dries-up (cracks are possible in heavy
soils).

IITD — Autumn AEP with skimming

This AEP starts after harvesting of cereals if the stubble is shallowly (about 10 ecm) ploughed
or cultivated; the same effect is reached after deeper ploughing (e.g. for early sown winter crops).
The top soil is loosened in this AEP (at least its upper layer), which prevents the wastage of soil
moisture from deeper soil layers and secures higher temperatures in the upper ones; on the other
hand the reception of heavier rainfall is thus facilitated better than in the case of stubble stands.
Here also the full sunlight occurs.

General characterization of the agro-ecostages (AES)

The agro-ecostage is considered to be a temporary environment deli-
mited by the sequence of individual agro-ecophases in a particular type of
crop including its agricultural treatments.

From Fig. 1 it is evident that the sequence of AEPs is practically given by
the type of crop with its appropriate agrotechnical operations. This is why
we must find the differences of AESs in special agro-ecological factors ruling
the individual crop type; here we can give a short account of them:

1. Perennial fodder crops

The decisive agro-ecological factors are as follows:

lacking of the yearly-repeated ploughing and no soil cultivation (except for harrowing) during
the vegetation period, which results in the compactness of top soil and causes changes in
soil physical properties;

the repeated mowing of stands is very effective (with red clover two and with lucerne usually
three mowings, except for seed production stands).

a8

—

S

2. Winter crops

The decisive agro-ecological factors can be shown in the following:

ploughing early in the autumn (terms differing in accordance with the crop) with subsequent
seed bed preparation and sowing of winter erop;

the winter stand of crops always covers the top soil (the canopies being dependent on the type
of erop) and in spring only minimum cultivation of soil takes place (exceptions with winter
rape).

a

~

b

-~

3. Root crops

are characterized by very specific agro-ecological factors that may be grouped as follows:
a) ploughing in autumn and at that time incorporation of high doses of farmyard manure
(about 360 g/ha);
b) long-lying furrow during the autumn-winter-epring period;
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intensive spring seed bed preparation, -- prolonged and differently deep (depending on the
type of crop), which is in correlation with terms of sowing or planting;

inter-row cultivation at least during the early growth stages of root crops; for potatoes
creating of a specific nanorelief in the form of hilling is typical.

C

~

d

-

4. Spring crops (cereals or pulses and mixtures of both)

Here the following decisive agro-ecological factors may be noted:

deep ploughing in the autumn and bare furrow lying during autumn and winter;
b) moderately intensive and shallow seed bed preparation in early spring;

c) early sowing which is in accordance with the precoding point (b), today without inter-row
cultivation, but the application cf herbicides has become an integral part of cultural treat-

ments.

— soil

Model of one agro-ecocycle with individual spirals of the agro-ecostages; — -
without erops; ———— crops in the phase of retard growth or reduced after harvest ; R crops

Fig. 2.
in tho phase of intensive growth.

Agro-ecocycle (AEC) is a cycle of individual agro-ecostages (see the
small spirals on the Fig. 2) and is generally conditioned by the agronomical
system from the historical and economic point of view and by the correspond-
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ing crop rotation from the viewpoint of the production zone. For example,
the AEC usual in the sugar beet-wheat production zone is as follows:

lucerne (two or three years) — winter crops —> root crops — spring crops >
mixtures —> winter crops - root crops > spring crops (with underseed of
lucerne).

AEC is thus composed of two segments of crop sequence (see also Iig. 1),
in the middle of which root crops are situated and on the both sides usually
winter or spring cereals (or mixtures with them) are placed. The whole
AEC starts or ends with perennial fodder crops, so that after some years
(according to the number of crops included) the whole AEC comes to the
end and starts anew in the - similar form as far as the agronomical system
does not change. This development can be illustrated as one eycle of the big
spiral (see Fig. 2).

The coneept of the syntaxenomie units in weed eommunities

Let us consider the relation of the agro-ecophases to weeds and weed
communities. Some results about the duration of individual life of weed
plants have been published (Gams 1918, OpLuSTILOVA 1953, SycHOWA 1959).
The results of KrorAG (1959) from the years 1954 —1957 can also provide
a good basis for this consideration. The advantage of KrRoOPAC®’s investigations
lies in that they were performed continuously in the course of four years on
permanent sites in the crop rotation of sugar beet-wheat production zone as
illustrated above.

The loeality of observation is called Kastice near Podborany, situated i West Bohemia; 1t
lios in the driest region of (‘zechoslovakia with rather high temperature (mean annual rainfall
441 mm and mean annual tomperaturo +8.6° C as given by tho meteorological station at Zatec),
the soil is chernozem (slightly degraded, middle deep), rather heavy (about 409 of top soil
particles are smaller than 0.001 mm), developad on the parent material made up of pleistocenean
greyish-yellow aeohian soil material and partly of delluvial origin where basic minerals provail
(basalts, basaltic tuffs), the pH being neutral or slightly alkaline, top soil without carbonate

of lime, but with high saturation percentage (more than 959%,), total humus of the top soil about
S
3.59

) /o
All permanent sites wore located on the same soil type in the plain, so that the soil conditions
were = equal. Relevés wore taken in practically all the above defined AEPs by means of the

Domin-Hada¢ scale (for further see HADA® ot VARA 1967). Dotailod phenospectra are in prepa-
ration for anothoer publication, here only the namoes of individual distinguished life forms are
used (zee Tab. 1). The svnthesis of the relevés from seven most important AEPs is presented,
whereas some not well developed weed communities (e.g. on tho autumn AREDP with skimming)
are not yet considered here. Kach column contains constancy classes as well as values of mean
abundance (for further see Hapa® ot VANA 1967).

13

From the results of phenological observation it can be stated only very
briefly that there are some perennials, like Agropyron repens, living through
all the AEPs, but the bulk of weeds shows full life activity during some or
only one of them. We get “aspects”, usually named the “spring aspect”,
“summer aspect”, and “autumn aspect’; these aspects are interpreted as
normal aspects of one and the same fundamental community — association.
Is it right? Does Veronica hederifolia, V. triphyllos or Thlaspi perfoliatum
meet in competition with Amaranthus retroflexus, Polygonum lapathifolium,
or with Solanum nigrum? We can see a similar situation from the pheno-
spectra published by SycHova (1959). It is true that the seeds of named
weeds can meet in the soil side by side (for further see e.g. KrorAC 1966) —
but their mutual influence in this state of latent life is none. A fundamental
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Tab. 2. — Floristic atfinity of sets of relevés from different agro-ecophases
(Jaccard indices with respect to mean abundance values)

‘. Lu('vrn(\‘ Winter | Lucerne | Winter | Spring Root Stubble l
| l crops crops crops erops stand l
| 1 spring season — summer season — i autumn season =ijf
z T |
Lucerno | | !
| spring scason (58.1) ! ’ 20.5 26.2 15.1 10.1 19.7 18.6 i
| Winter crops !
| spring season (51.7) | 20.5 28.4 46.0 27.6 25.0 268 |
Lucorne — !
summer season (49.8) 26.2 28.4 44.6 39.6 38.6 39.9 |
Winter erops | I
summor season (70.2) 15.1 46.0 44.6 56.5 46.7 } 47.2
Spring crops — | i |
summor season (59.2) | 10.1 i 27.6 39.6 56.5 | 54.6 i 58.2
Root erops }
autumn season (71.4) } 19.7 25.0 38.6 46.7 54.6 | 63.2
Stubble stands l i
(64.5) | 18.6 26.8 39.9 47.2 56.2 63.2
| |

Noteo: Floristie similarity within sets of relevés is quoted in brackets.

community, an association, consists in our opinion of members influencing
each other negatively orfand positively as commensals and as organisms
living together simultaneously in the same environment. Considered from
this point of view, not all the “agroaspects” need belong to one integrate
fundamental community -- association. Each syntaxon should be considered
also as something existing in time. The existence of forest communities must
be measured by hundreds of years, of meadow or mire communities at least
by tens of years as their respective edificators are hundreds or tens of years
old. But the weed communities must be measured by the length of life of
individual plants — and this means by a quarter of a year in many cases,
or by half a year in others. Thus it seems not unnatural to establish plant
associations, limited by their duration or at least by their life optimum to one
agro-ecophase.

And now, how to establish in our case syntaxa of different rank from the
material given (Tab. 1)¢ What is here the association? In order that the
floristic similarity of weed communities from individual AEPs could be
considered more objectively, we have used the Jaccard index of affinity with
respeet to mean abundance value (for further see HapACG et VANA 1967).
The results are contained in the Tab. 2, from which it is evident that weed
communities from spring-summer and autumn AEP are the most similar,
among them the weed communities of lucerne are at the border, but floristi-
cally belong still to the basic syntaxon - association. As different associations
should be considered weed communities of winter AEP and as to the weeds
from lucerne they must be differentiated on the level of different alliances.
The synthetic survey is presented in the Tab. 3, to which the following short
explanation is necessary. This contribution was not intended to be a syntaxo-
nomic study, however, in evaluating the appropriate relevés a need for
establishing some new syntaxa arose. This is why we can publish here only
the synthetic table and one typical relevé from each new association des-
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cribed. The establishing of a new association Lathyro tuberosi-Adonidetum
aestivalis KrorAC et HC. ass. n. hoc loco proved to be unavoidable; it can
be identified neither with association Galio (tricornis)-Adonidetum (aestivalis)
R. ScuuBERT et KOHLER 1964 nor with Caucalo-Scandicetum Tx. 50 and
Caucalo-Adonidetum I'x. 50 (the last name is derived from Caucalis latifolia L.
and Adonis flammea Jacq.).

Typieal rolevé of our new association ig as follows: Kastice, ca. 350 m K. of the village, alt.

ca. 270 m, slope — 0, 18. 6. 1957, area of relevé — 100 m?2, winter wheat, cover of the whole
stand — 809, cover of the weeds — 509,. Delphinium consolida L. 6, Adonis aestivalis 1.. 3,

Convolvulus arvensis L. 3, Bilderdykia convolvulus (L.) Dum. 3, Descurainia sophia (L.)WERB 3,
Conringia orientalis (L..) Dun. 2, Sinapis arvensis Li. 2, Thlaspi arvense L. 2, Lathyrus tuberosus L. 1,
Awvena fatua Li. 1, Chenopodium album L. 1, Falcaria vulgaris Ber~u. 1, Lamium amplexicaule L. 1,
Melandrium noctiflorum (L.) Fries 1, Neslia paniculata (1..) Desv., Polygonum heterophyllum
LinpmaN emend. H. Scuorz 1, Veronica persica Porr. 1, Viola arvensis MURR. 1, Agropyron repens
(L.) P. B. -, Cirsium arvense (L.) Scop. -+, Euphorbia exigua L. -, K. helioscopia L. +, Fumaria
officinalis L. -+, Galium spurium L. -+, Geranium pusillum Burwm. f. +, Sonchus arvensis L. -+,
Veronica polita FriEs |-, Vicia tenuifolia Rorm + .

The following relevé can be given as typical for the Veronico-Adonidelum
aestivalis KrRoPAC et HC. ass. n. hoe loco which can be characterized in some
regions of Czechoslovakia by the Veronica triloba Opriz, but in this case only
V. hederifolia L. (cf. also FISCHER 1967) was present.

Kastice, ca. 300 m E. of the village, alt. ca. 270 m, slope — 0, 12. 4. 1957, area of relevé —
100 m?, winter wheat, cover of the whole stand -- 609, cover of the weeds — 409,. Delphinium
consolida L. 5, Veronica hederifolia L. 4, Adonis aestivalis L. 4, Conringia orientalis (I..) Dum. 3,
Thlaspi arvense L. 3, Bilderdykia convolvulus (1..) Dum. 2, Descurainia sophia (L.) WEBB 2, Melan-
drium noctiflorum (L.) Frigs 2, Polygonum heterophyllum Linpman emend. H. Scuorz 2, Sinapis
arvensis L. 2, Viola arvensis MURR. 2, Chenopodium album L. 1, Veronica triphyllos 1.. 1, Agropyron
repens (L.) P. B. +, Avena fatua L. |-, Cirsium arvense (L..) Scor. +, Euphorbia helioscopia L. +,
Falcaria vulgaris BERNH. -, Geranium pusillum Buwrwm. f. -, Lamium amplexicaule L. -,

Neslia paniculata (1..) DESv. --, Sonchus arvensis L. -, Stellaria media (L.) VILL. -+, Veronica
persica Poir. .

The third new association Valerianello-Thlaspeetum perfoliati KROPAC et
H¢. ass. n. hoc loco with the typical relevé is also presented here.

Kastice, ca. 700 m SW. of the village, alt. ca. 290 m, slope — 5°, aspect N., 6. 4. 1955, arca o
relevé — 100 m?, lucerne, cover of the whole stand — 909, cover of the weeds — 659,. Taraxacum
officinale ¥. WEBER ox WIGGERS 6, Geranium pusillum Burm. f. 4, Stellaria media (L.) Viru, 4,
Capsella bursa-pastoris (Li.) MeDp. 4, Thlaspi perfoliatum 1. 3, Veronica persica Poir. 3, Valerianella
locusta (L) LATERRADE 2, Agropyron repens (L.) P. B. 2, Arenaria serpyllifolia L. 2, Echium
vulgare Li. 2, Erigeron canadensis 1.. 2, Descurainia sophia (L) WiBn 1, Lamium amplexicaule 1.. 1,
Melandrium album (Mivner) Garcxn 1, Plantago lanceolata 1. 1, Veronica polite Frirs 1, Viola
arvensis Murr. 1, Bilderdykia convolvulus (1..) Dus. -, Delphininum consolida L. , Plantago
media L. -, Sinapis arvensis L. -, Veronica hederifolia .. -+ .

This association also is the type of the new alliance Veronico politae-
Taraxacion KroPAC et HC. foeder. n. hoc loco, the establishing of which
proved to be necessary, because the conception of Trifolio- Medicaginion
by So6 (1961 : 427) is too broad. We place both alliances, i.c. Caucalion and
Veronico politae-Taraxacion, in the order Secalictalia Br.-BL. 31 em. J. et
R. Tx. 60 and in the class Secalietea Br.-Br. 51 (c¢f. also R. ScHUBERT et
Mann 1968). Besides, the association Lathyro tuberosi-Adonidetum aestivalis
can further be divided into the subassociations, the composition of which may
be seen from the table 3. The results just presented show that the placing
of the weed communities of cereals and root crops of one and the same crop
rotation into different classes (see agreeing results of KLLENBERG 1950,
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R. SCHUBERT et MAHN 1968 etc.) or into different alliances (ef. KornaAS 1964)
cannot be justified. Of course we cannot make generalizations here, because,
for example, in another phytogeographical region with different agronomical
conditions (cf. OBERDORFER 1954) there can be distinct differences not only
on the level of alliances, but also on the level of orders or classes. On the
other hand, the rotation of different associations during a year proved to be
justified in our conditions, so that they thus form ‘“association chain”
corresponding to relevant agro-ecostage and “association sequence’ corres-
ponding to the agro-ecocycle (see Fig. 2).

As demonstrated by our results of the period past (1954 —57), the asso-
ciation sequence had been characterized by the occurrence of some ruderals
and for field conditions Cardaria draba (L.) Dusv. can be named as especially
typical. All these circumstances can be explained by the temporary lower
agrotechnic treatments and for today’s agro-ecocycle they are no longer
important (KrOPAC, in preparation). This is in a good accordance with the
knowledge that weed communities have also their secular development as
stated e.g. by RApEMAcHER (1968) who distinguishes five historical phases
of weed communities from the beginning of agriculture.

Souhrn

Autofi podavaji ivodem struény piehled riznych fytocenologickych koncepei u plevelovych
spolecenstev, piedevsim ve sttedni a zapadni Evropé. Konstatuji, Ze prostiedi plevelovych spole-
censtev je velmi proménlivé, pri ¢em? rozhodujici uloha piipadd ¢lovéku, ktery agrotechnikou
a osevnimi postupy podstatné ovliviiuje, ovSem spolu s faktory podnebnymi a pudnimi, sloZzeni
plevelovych spolecenstev. Tyto skute¢nosti jsou mnohem srozumitelndjsi, promitne-li se stru¢né
historie vzniku, vyvoje a diferenciace antropogennich spoletenstev, jak je u¢inéno rovnéz v ivodni
¢asti. Déle jsou definovany tzv. agro-ekofdze, agro-ekoetapy (angl. agro-ecostages) a agro-
ekocykly; v tomto ohledu je pouzita teoretickd koncepce HEJNEHO (1957).

Agro-ekofézi (AEP) rozuméji autofi soubor doc¢asnych podminek prostredi, dany proménli-
vymi ekologickymi faktory, podminénymi agrotechnickymi zésahy a uréitym roénim obdobim,
jakoZ i rastovymi fazemi prislu§né plodiny. Nazvoslovi AEP je voleno kombinované jednak
s ohledem na specifické ekoklima (ndzvy symbolicky podle roénich obdobi, s nimi% se jednotlivé
AEP ale nekryji — viz Fimska ¢isla) a jednak s ohledem na typ plodiny, kterd zahrnuje té2 jeji
agrotechniku (viz velka pismena). Je rozliseno celkem 10 AEP. Déle podavaji autoii vieobecnou
charakteristiku agro-ekoetap, kterou rozumsji doc¢asné prostiedi, vymezené sledem jednotlivych
agro-ekofazi v piislu§ném typu plodiny véetné jeji agrotechniky (viz obr. 1). Dale uvadéji struény
piehled urcujicich agroekologickych faktort v piislusnych agro-ekoetapéch pro étyki hlavni typy
plodin. Agro-ckocyklem (AEC) rozuméji autoti vicelety cyklus jednotlivych agro-ckoetap (viz
malé spirdly na obr. 2), pfi ¢cem# AEC je z obeeného hlediska podminén agronomickou soustavou,
jez vyplyvéa z historicko-ckonomickych podminek a prakticky se projevuje na poli prislu$nym
sledem plodin z hlediska vyrobniho typu. Jedna rotace celého osevniho postupu odpovidé
jednomu agro-ekoeyklu (viz jedna ototka velké spirdly na obr. 2).

Dale fesi autori vztah agro-ckofazi k vytvareni plevelovych spolecenstev na piikladu snimko-
vého materidlu z osevniho postupu v Kasticich u Podboran. Trvalé pozorovaci plochy zdo byly
umistény v |- stejnocennych podminkach ptdné-klimatickych a byly sledovany po dobu ¢tyi let.
K vzijemnnému porovnani snimka ze sedmi raznych AEP (viz tab. 1) byl pouzit Jaccardav index
pribuznosti (viz tab. 2) a vlastni vysledky (viz tab. 3) ukazuji, Z¢ v danych podminkdch a v témze
osevnim postupu neni mozno oddélovat plevelova spolec¢enstva obilnin a okopanin do rtuznych
asociaci ¢l svazl, nebo dokonce rada a trid, coz jo u tady autora bézné. Zato byla zjisténa vy-
raznéjsi odlidnost mezi plevelovymi spolecenstvy AEPR Casné jarni sezony a letné-podzimni. V té
souvislosti je diskutovan pojem ,aspekt u plevelovych spolecenstev a jsou uvadéna néktera
zdsadni kritéria chapani asociace, ktera by mdéla byt podle autord sloZena z rostlin, jez vstupuji
do vzdjemnych vztahii. V daném pripadé se ukdzalo nezbytnym oddélit plevelové spole¢enstva
zimnich AEP (tj. ¢asné na jate) od ostatnich AEP do raznych asociaci, ba i svaz (pokud jde
o vicoleté picniny). Tim se zavadi novy pojem ,,ietéz asociaci’’, pod nimZ se rozumi éasové sou-
sledny soubor asociaci, odpovidajici prisluiné agro-ekoetaps, a dale pojem ,sled asociaci‘,
predstavujici ¢asovs posloupny soubor piislusnych fetézi a odpovidajici jednomu agro-ekocyklu.
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,Sled asociaci®® miize byt charakterizovan i floristicky a je ¢asti sekularniho vyvoje plevelovych
spolecenstev.

V préci jsou popsény tii nové asociace: Lathyro tuberosi- Adonidetum aestivalis KRoPAC et HE.
ass, n.. Veronico - Adonidetum aestivalis KrRorAC ot Hé. ass. n. (obé v ramei svazu Caucalion lap-
pulae T'x. 50) a Valerianello-Thlaspeetum perfoliati KrorA¢ et HC. ass. n. v ramei nového svazu
Veronico politae-Taraxacion KrorAC et HC. foeder. n. Oba svazy se fadi do iadu Secalietalia
Br.-BL. 31 em. J. et R. Tx. 60 a tridy Secalietea Br.-Br. 51 em. So0 61.
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J. Ujeik et J. Houfek:
Index herbariorum c¢echoslovacorum anno MCMLXX
Soupis ¢eskoslovenskych herbaiu

Muzeologicky kabinet pfi Narodnim muzeu v Praze, Praha 1970, 95 str., rozmnoZ. pro vnitini
potiebu. (Kniha je v knihovns CSBS.)

Soupis je prvnim pokusem o registraci vdech dokladovych botanickych sbirek v Ceskoslo-
vensku, verojnych i soukromych. Za vzor pro zpracovani si autori zvolili znamou a obeené uzi-
vanou prirucku LANJoUW et STAFLEU: Index herbariorum. Seznam rozdélili do dvou ¢édsti, na
shirky verejnych instituci (jichz zaradili celkem 80) a na sbirky v soukromém majetku (104).

Udaje o jednotlivyeh sbirkdch uvadsji - kromé jména instituce ( resp. soukromého majitole)
a zkratky herbare - rok zaloZeni a pocet polozek, charakteristiku obsahu sbirky (material
ceskoslovensky — cizi, uzsi oblast sbéru apod.), vyznamné kolekce nebo sbéry znamych botaniki,
které byly do herbare vclenény (zejména u verejnych sbirek), jiné shirky, které instituce ucho-
vava nebo tvori (sbirku semen, plodu, vzorku diev aj.), jméno soucasného reditele ustavu,
kustoda botanické sbirky a ostatnich odbornyeh zamdéstnaneii, moznost a podminky pii vypuaj-
covani ze sbirky, ndzev periodika, kter¢ instituce vydava, nazev exsikditové sbirky, kterou
vydavia apod. Vsechny tyto tdaje jsou struéné a prehledné usporadané a publikace ma uplny
rejstiik jmen sbératelil, takZe orientace je v ni snadné a rychla.

U osmi nejvétéich instituciondrnich herbait jsou uvedeny mezinarodné rogistrované a obeené
uzivané zkratky, u daldich dvaceti¢tyr sbirek takové zkratky autoti navrhli; bylo by oviem za-
douei, aby se také postarali o jejich mezindrodni uznani a registraci, aby nedochazelo pfi citacich
k nemilym zmatkum. Jinak budeme téchto zkratek, které znamenaji ¢asto znaénou visporu mista
v tisku, s radosti uzivat.

O vyznamu a cendé herbarového dokladu neni treba se zminovat, toho jsou si dnes uz taxo-
nomové a floristé dokonalo védomi. Proto lze Ujéikav a Houfkav soupis jen uvitat jako dulezity
prinos k organizaci nadi botanické prace. Je, myslim, samoziejmé, Ze tento prvni pokus neni bez
vad, bez drobnych omyli, nepiesnosti a nedaslednosti; pfi prvni verzi préce tohoto druhu to snad
ani jinak nemuze byt. Zadna z téchto vad neni viak takova, aby néjak podstatné sniZzovala cenu
a pouzitelnost této prace, a proto se jimi ani nechei zabyvat.

Jednu vadu viak pokladam za tak vyznamnou, Ze ji zde pominout nemohu. Je to spi& nepatrna
nez malé publicita této prirucky, kterd ma slouzit rozsahlému okruhu instituci a pracovniki
u nas i v ciziné. Vysla v rotaprintov®é rozmnozovaném, témér neznamém Metodickém listu,
v nékladu tak malém (500 ks), %e ani nestac¢i zasobit nase floristy. Neni to oviem vina autora
a neni to, bohuzel, ani ojedinély pripad u nés. A to je skoda.

I. Klastersky
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