
PRESLIA (PRAHA) 
43 : 139-153, 1971 

Some Remarks on the Synecological 

and Syntaxonomic Problems of Weed Plant Communities 
Poznamky k synekologickym a syntaxonomickym problemum 

plevelovych spolecenstev 

Zdenek Kropac, Emil Hadac and Slavomil Hejny 

Botanical Instituto, Czechoslovak Academy of Sciences, Pruhonice near Praha 

H.eceived August 6, 1970 

Abstract ~ KROPAC Z., E. HADAC ot S. HEJNY (1971): Some remarks on the synecological 
and syntaxonomic problems of weed plant communities . - Preslia, Praha, 43: 139 - 153. -
In order hotter to explain the intricate complex of conditions for the developm.:mt of weed plant 
communities, a 8hort survey of the evolution of anthropogenous communities &.nd their differen­
tiation from the historical point of view i8 firstly given, then some agro-ecological factors are 
analyRed 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 season 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 b e difforent. Some new terms are int.roduccd such 
as association chain and association sequence corresponding to the agro-ecological terms agro­
ecostage and agro-ecocyclo. Three new associations are established: Lathyro tuberosi-Adom:detum 
aestivalis KROPAC et H e . ass. n., Veronico-Adonidetum aestivalis KRoPA.e et He. a ss . n. {both 
belonging to the alliance Gn,ucalion lappulae Tx. 50) and Valerianello-Thlaspeetum perfoliati 
KROPAC et He. ass. n. (alliance Veronico politae-Taraxacion KRoP.Ae et He. focder. n.). Both 
alliances are placed in the order Secalietalia BR. BL. 31 em. J. et R. Tx. 60 and the clasR Secal,ietea 
BR.-BL. 51 e~. So6 61. 

lntrotluction 

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

MYSEV 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, S1ss1NGH 1950, T-UXEN 
1950, 0BERDORFER 1957, etc.) which has become a serious part of the whole 
system of vegetation units in Central and West Europe (e. g. TuXEN 1961, 
PASSARGE 1964, 0BERDORFER et al. 1967, WESTHOFF et al. 1969 etc.). The 
distinguishing of two classes (Secalietea, Chenopodietea) 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 MAHN 1959, MuLLER G. 1963 - 64, HILBIG 1967); according to these research 
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workers it is hardly possible . .t.o find marked differences between Secalietea and 
Chenopodietea in Central European weed communities; they have found only 
facial differences (,,Auspragung") 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 U JV A ROSI ( 1954) came sooner to a similar conception of one large 
fundamental unit-association in crop rotation, to some extent influenced 
by the RADEMACHER'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 SLAVNI6(1951), is very narrow and corresponds approxi­
mately to the "aspects" of other authors. This is also in good accord with 
some results of 0BERDORFER ( 1954-) from the Balkan Peninsula. 

In our concept of weed communities we consider the ::;own crops a ::; an integral part of their 
environment (cf. further our definition of agro-ecophase and cf. also .FRI:tmERICHS 1966) . But in 
this case what is to be done with ·weeds sown unwillingly by man simultaneously with cereals ? 
It would be practically impi ssible to draw a line between plants occurring in the field by thoir 
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 is 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 tho 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 - thest:) 
cultivated plants as such apparently have a very similar influence on the weed vegetation. It 
would thus hardly be right to take them as edificators and name the community e.g. Hordeetum 
aperetosum, H ordeetum caucalidetosum etc. 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 UJVAROS I 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. 

Th~' iwx t paragraphs on the history of weed and ruderal communities during the dovelopment. 
of agri culture have bPcn written by HEJNY, the descriptions of individual agro-ecophases, agrn ­
ocostagos and agro -ecocycles ancl releves of >veed communities have been made by KROPAC', and 
t·he theor0ti cal evaluation of the material has been made jointly by HAnAl': and KROT'..\.c. 

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 mail. from the ptevious settle :. 
me11.ts 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 trai1sported 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 distinctly 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 endochoricaUy. 

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. 

Th\s fact g iven 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 vvith .tho 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
sumrner species, late summer species and so on). 

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

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

P erennial species whose optimum was in the uncultivated soils of fallows, when the soil was 
still ve ry loose, link up the mentioned groups. It is a group of the following species: Oirsium 
vulgare, Oarduus nutans, Sonchus arvensis, Polygonum amphibium, Mentha arvensis, Tussilago 
farfara, Oirsium arvense, Agropyrum repens. Those 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 
popufations 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 vice 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 d evelopment 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. 

I. It points to the possibility of application of the concept of temporary · 
enviroments, in accordance with the ecophase-ecostage-ecocycle concept 
(HEJNY 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 ext"ent 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 ·bhe settlement under a certain similarity of some 
eco]ogical groups whic_b 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 concept of the agro-ecophascs, agro-ccostages and agro-ecocycles 

The agrotechnical activity of man together with cropping rotation and 
climatic (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. l. - ~egment of an agro-ecocycle as the exa mple of usual rotat iona l system of cropping in the 
sugar beet-wheaii 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 err 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 
HEJNY 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 
a~ell as by growth phases of the particular crop. 

The AEPs are different in different climatic regions and production areas and must first ba 
e laborated; 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 crops: 

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 crops 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, mora intensive, and to some ex.ten ii 
deeper. 
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Table 1 

Type of crops Lucerne I 
Winter Lucerne I 

Winter I Spring crops Root crops I Stubble 
crops crops stand 

Sea.son spring season summer see.son 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 releves 5 5 10 10 10 10 10 

I 

c A c A c A c A c A c A c A 

I 
~eph Veronica hederif olia L. v 0.70 v 3.10 II 0.20 

Thlasp·i perjoliatum L. v l.60 I 0.20 
Valerianell.a locusta (L.) LA.TERRA.DE III 0.80 
Veronica triphyUos L. II 0.60 

~&8 SonchtUl asper (L.) HILL II 0.40 III 0.35 IV 0.75 v 2.05 v 2.65 
M edicago lupulina L. II 0.25 II 0.25 v 0.55 II 0.15 IV 0.65 
Amaranthus retroflexua L. r 0.10 I 0.10 v 1.50 II 0.45 
Polygonum lapathifolium L. r 0.05 II 0.35 IV 0.85 III 0.50 
Sonchus oleraceus L. r 0.05 II 0.35 IV 0.65 m 0.90 

~ 

Solanum n·igrum L. I 0.15 v 0.85 II 0.20 
Aethusa cynapium L . II 0.20 r 0.05 II Q.45 
Chenopodium hybridum L . r 0.05 III 0.50 
Setaria viridia (L.) P. B. I 0.15 r 0.05 II 0.30 
Eryaimum repandum L. I 0.10 
Bidens tripartitus L. I 0.10 

rap Chenopodium album L. III 0.90 v 1.30 I v 2.50 v 3.30 v . 4.50 v 3.70 
Sinapis arvensia L. ... I 0.10 IV 0.80 III o.75 I IV 1.30 v 2.45 v 1.60 IV 1.50 
Bilderdykia convolvulu,, (L.) DuM. I 0.10 II 0.60 v 0.80 v 2.05 v 2.50 v l.50 v 2.20 
Polygonitm heterophyllum LINDHAN 

I.55 I emend, H. SCHOLZ IV 1.10 v v 1.70 v 1.75 v 1.10 v 1.70 
Melandrium noctiflorum (L.) FRIES III 1.00 r 0.10 v l.20 v 1.45 v 1.45 v 1.90 
Avena fatua L. III 0.90 IV 2.05 IV l.65 v 4.20 v l.75 III l.20 
Atriple,x patula L. II 0 .20 IV 0.95 v 0.90 v 1.50 v 1.30 
Euphorbia helioscopia L. II 0.20 I 0.15 II 0.25 IV 

OAO I 
v LOO III 0.55 

Galium spurium L. I r 0.10 I III 0.50 IV 0.55 v 0.70 III 0.60 
Anagallis arvensis L. 

I I 0 .05 I 
II 0.20 v 0.75 III 0.55 v 1.30 

Euphorbia e-xigua L . r JI 0.25 IV 0.80 III 0.60 IV 1.20 
Atriplex nite-na ScHKUHR 

I 
I 0.10 II 0.15 J 0.10 T 0.05 I 0.10 r 0.10 

'h Descurainia sophia (L.) WEBB v l.10 v 1.60 IV 1.15 v 2.50 IV 0.60 IV 0.45 II 0.25 
Adonis aeativalis L . I 0.10 v 1.70 III 0 .70 v 2.65 v 1.20 II 0.15 III 0.40 
Geranium pusillum BURM. f . v 2.50 III 0.30 III 0.70 III 0.50 IV 0.40 v 1.55 IV 1.20 
Galium aparine L. I 0.20 III 0.90 I 0.15 v 1.15 III 0.65 v 0.70 II 0.60 
Myosotis arvensis (L.) HILL II 0.30 II 0.30 III 0.70 IV 0.65 III 0.30 III 0.35 III 0.90 
Neslia paniculata (L.) DEsv. III 0.40 II 0.30 IV l.15 v 0.95 IV 0.85 II 0.40 
Delphinium consolida L. I 0.10 III 2.00 r 0.05 III 0.95 r 0.40 r 0.10 II 0.50 
A renaria serpyllif olia L. I 0.40 III 0.35 I 0.10 II 0.25 IV 0.75 IV 0.80 
Papaver rhoeas L. III 0.40 II 0.30 II 0.25 II 0.20 r 0.05 r 0.05 
Conringia orientalis (L. ) DuM . II 1.00 I 0.10 II 0.55 II 0.30 I 0.10 
Erigeron canadensis L. III 0.70 II 0.35 II 0.50 II 0.20 
Fumaria officinalis L. II 0.20 r 0.10 II 0.30 I 0.25 I 0.10 r 0.05 
Lithospe-rmum arvense L. II 0.20 r 0.05 r 0.10 I 0.10 
Asperugo procumbens L. I 0.10 r 0.10 I 0.10 I 0.25 
Camelina microcarpa ANDRZ. .l 0 .10 I 0.10 r 0.05 
Agroatemma githago L. I 0.10 

T ~pe Thlaspi arvense L. II 0 .20 v 3.20 IV 0.65 v 2.15 v 1.90 v l.60 IV 1.30 
S tellaria media (L.) VILL. v 4.00 v 2:10 v 1.25 I\~ I.25 IV 0.70 v 2.55 v 2.05 
Viola arvensis M URR. v 1.10 v l.60 v 0.70 v l.05 v 1.10 v 0.80 v l.65 
Veronica pe1 sica Pora. v 3.00 III 0.90 v 0.85 IV 0.75 III 0.60 v 2.05 v 2.50 
Capsella bursa-pastoris (L.) MED. v 2.20 IV LOO v 0.80 III 0 .70 II 0.35 IV 0.70 IV 1.65 
Lamium amplexicattle L. v 1.20 v 

0.90 I r 0 .10 III 0.55 IV 0 .50 IV 0.50 IV 0.50 
Veronica. polita FRIES v l.60 II 0 .30 II 0 .40 II 0.25 I 0.10 v 1.15 y 0.95 

Malva neglecta WaLLR. 
I 

r 0.05 r 0.05 II 0.25 III 0.35 III 0.35 
Meli lotus ojjicinalis (L.) LAMK . II 0 .50 II 0.25 III 0.30 II 0.55 
A rctium tomentosum MILL. II 0.30 

I 
III 0.50 I 0.15 r 0.05 r 0.05 

Daucua carota L. II 0.20 
I 

r 0.05 II 0.15 
Lactuca serriola L. I r 0.05 I 0 .15 r 0.05 r 0.05 
Bromus sterilis L. II 0.20 I 

D 

H Falcaria vulgaritf BERNH. III 0.30 IV 0.50 IV 0.90 IV 1.05 v 1.50 IV 0.55 
Taraxacum officinale F. WEBE R 

ex W1GGERS v 4.00 v 2.90 I 0.25 III 0.45 v 0.55 IV 0.45 
1.1elandrium album (MILLER) GARCKE v 1.60 I 0.10 IV 2.10 r 0.20 r 0.05 II 0.20 III 0.50 
Rumex crispus L. II 0.30 I 0.10 IV 1.35 II 0.25 IV 0.80 III 0.60 III 0.90 
K.nautia arvensis (L.) CouT,T. 

I II 0 .15 I 0.10 v 0.50 II 0.25 
Artemisia vulgaria L. 

o.2o I r 0 .20 r 0.05 I 0.10 II 0.15 r 0.05 
Plantago major L . II JI 0 .15 II 0.25 
Plantago med·ia L. III 0.30 I r 0 .05 
Echium vulgare L. II 0.50 II 0.15 r o.2o I r 0.05 
Ballota nigra L. I 0.10 r 0 .05 r 0.05 r 0.05 
Cichorium intybus L. r 0 .05 r o.o5 I r 0.10 
Plantago lanceolata L. I 0.20 r 0.05 

G p Agropyron repena (L. ) P. B . v 1.90 III 0.50 III l.00 II 0 .90 IV 0.75 IV l.55 II 0.30 
Sonchus arvensis L. II 0.30 I 0.10 v 1.30 v LIO v 2.85 v l.55 IV 2.00 
Cirsium arvense (L.) Scor . III 0.50 v 1.55 v 1.70 v 3.00 v 2.30 v 2.40 
Cardaria draba (L.) DESV. III 0.70 III 0.75 IV 0.95 II 0.40 III l.60 II 0.75 

G ; Convolvulu" arvensis L. I 0.10 v 2.30 v 2.90 v 3.40 v 3.30 v 3.00 
Linaria vulgaria MILL. I 0.10 III 0. 80 II 0.15 II 0.40 IV 0.55 1 IV 0.90 
Campanula rapunculoides L. I 0.10 II 0.45 I 0.30 III 0.45 v 0.95 II 0.50 
Vicia tenu~folia R0Tn I 0.10 II 0.30 II 0.20 II 0.35 II 0.25 II 0.20 
Lathyrus tuberoaus L . II 0.35 II 0 .20 III 0.50 IV l.10 II 0.45 
Euphorbia esula L. II 0.15 I 0 .10 III 0.30 III 0.45 II 0.45 
Polygonum amJ?hibium L . I 0.15 I 0.15 r 0.05 

c Rubus caesiu.q L. II~ 0.35 r 0.10 II 0.50 lI 0.45 n 0.45 

r B eta vulgaris L. r 0 .05 III 0.65 II 0.50 
M edicago sativa L. 

I 
0 .10 I 0.45 0.20 

I 
r r 

Triticum aestivum L . r 0.05 

E 

Sinapis alba L . 
I I 

I 0.15 I r 0.10 

-----· --~- --- -- - - --- -----

Besides with constancy lower than 10% (r) and low abundance number (mostly 0.05 - 0.10) : 
Anthemis cotula L . (winter er. , spring er. and stubble), A vena sativa L . (root er. and stubble), Brassica napus L. (winter and spring er.), Bromua 
mollis L. (lucerne), Caucalis platycarpos L. (winter and spring er.), Centaurea cyanus L. (stubble ), Centaurea acabiosa L. (root er. and stubble), 
Chelidoniu m m ajus L. - juv. (root er.), Crepis tectorum L. (lueerne), Dactylis glomerata L. (root er.), Galeopais tetrahi t L. (winter er.), Ge-ranium 
di1111ectum L. (stubble), Hordeum distichon L. (winter er. and stubble), Lapsana communis L. (lucerne and stubble), NoT/R,a pulla (L.) DC. (root er. 
and stubble), Onopordum acanthium L. - juv. (winter er. and stubble), Pastinaca sativa L. (lucerne), Phacelia tanacetifolia B ENTH. (lueerne and 
stubble), Poa pratensis L. (lucerne), Polygonum persicaria L. (spring er., root er. and stubble), Potentilla reptans L. (lucerne) , Secale cereak L . (lu­
cerne), Senecio vulgaris L. (root er. and stubble), Sherardia arvensis L. (lueerne, root er. and stubble) , Stachya palustria L . (lucernt: ), Symphytum 
officinale L. (root er.), Trifolium praten8e L. (lucerne), Tussilagofarfara L. (lucerne, spring er. and stubble), Urtica urem L. (winter and root er.). 
Ve-ronica arve-naia L. (lucerne), Vicia anguatijolia (L.) REICHARD (root er. and stubble), Vicia tetraaperma (L.) SCHREB. (stubble), Vtcia villo•a RoT:e: 

(root er.}. 
Note. Winter crops a.nd lueerne - summer 1i68.Son only. 



Table 3 

Allianc" Oaw:alion lappu~ 

A!lsocistion sequence Oardaria draba 

AMocistion Lathyro tuherosi-Adonldetum autivalia 

Subassocistion anagallidetosum typicum taraxacetomm -
Facies normale 1-m - - -
Number of species (tot.al) 89 81 68 78 112 
Number of releves 20 10 10 10 50 
Symbols of syntaxs A ls A lb A2 A3 A 

I 

Characteristic combination of assoc. species I 

LIO I 
I 

a ) Diagnostic important species: 

0.35 1 III LathyrtU tuberoBUB L. II 0.48 IV II 0_20 II 
Adonia aestivalia L. IV 0.80 II 0.15 I v 2.65 III 0.70 IV 
Oonringia orientalia (L.) DuM. I 0.15 I 0.10 II 0.55 I 0. 10 II 
Veronica hederifolia L. II 0.20 r 
Veronica triphyllos L. 
Thl=pi perfoliati<m L. 
ValerianeUa locuata (L.) LATERRADE 

I Plantago mdia L. r 0.05 r 

b) Species with constanuy higher 
than 60% : 

A, B, C Stellaria media (L. ) VILL. I v 1.38 v 2.55 IV 1.25 v 1.25 v 
A, B, C Viola arvensis :\1mm. v l.38 v 0.80 v 1.05 v 0.70 v 
A, B, C Deacurainia sophia (L.) WEBB III 0.43 IV 0.45 v 2.50 I V l.15 IV 
A,B Thlaapi arvenae L. v 1.60 v l.60 v 2.15 IV 0.65 I v 
A,B Sinapia arveneis L. v 

1.93 I v 1.60 IV I.30 III 0.75 v 
A,B Polygonum heterophyllum LINDM. 

em. H. SCHOLZ v 1.73 v 1.10 v l.iO v 1.55 I v 
A, C Veronica pereica Porn. IV l.55 v 2.05 IV 0.75 v 0.85 v 
A,C Geranium puaillum Bm:tM. f. IV 0.80 v 1.55 III 0. 50 III 0.70 IV 
B,C Lamium amplexicaule L. IV 0.50 IV 0.50 III 0.55 r 0. 10 III 
A Bilderdykia convolvulus (L.) Dmr. v 2.30 v 1.5(} v 2.05 v 0.80 v 
A Sonchus arveneis L. v 2.43 v 1.55 v 1.10 v 1.30 v 
A Oirsium arvense (L.) ScoP. 

I 
v 2.70 v 2.30 v l.iO v 1.55 v 

A Ohenopodium album L. v 3.50 v 4 .50 v 2.50 v 1.30 v 
A Oonvolvulus arvensis L . i v 3.20 v 3.30 v 2.90 v 2.30 v 
A Avenafatua L. I IV 2.70 v 1.75 IV l.65 IV 2.05 IV 
A Falcaria vulgaris BERNH. IV 0.80 v 1.50 IV o.90 I IV 0.50 IV 
A Sonchus aaper (L.) HILL. v 1.70 v 2.05 III 0.35 II 0.40 IV 
A Atriplex patula L. v l.10 v 1.50 IV 0.95 II 0.20 I V 
c Agropyron repens (L.) P . B . III 0.53 IV 1.55 II 0.90 III l.00 III 

Differential species of subassociation : 
AnagaUia arvensis L. v l.(}3 III 0.55 II 0.20 I lll Euphorbia helioscopia L. IV 0.48 v 1.00 II 0.25 I 0.15 II~ 
Aethusa cynapium L. II 0 .33 r 0.05 
Setaria viridis (L.) P. B . II 0.23 r 0 .05 
Amaranthus retroflexus L. II 0.28 v 1.50 r 0.10 I II 
Polygonum lapathifolium L. III 0.43 IV 0.85 r 0.05 II 
Solan.um nigrum L . JI 0.18 v 0.85 II 
Sonchus oleraceus L. II 0.63 IV 0.65 r 0.05 II 
Ohenopodium hybri.dum L. rn 0 .50 r O.Oo 

Characteristic species of sssoc. sequenoe : I 
Cardaria dr<iba (L.) DESV. II 0.58 III l.60 IV 0.95 III 0.75 III 

Oaucalion species: 
M elandrium noctiflorum (L. ) FRIES v l.68 v l.45 v 1.20 r 0. 10 IV 
Delphinium consolida L. II 0.45 I' 0.10 III 0.95 r 0.05 II 
Nealia paniculata (L.) DEsv . III 0.68 IV 0.85 IV 1.15 II 0 .30 III 
Euph;,rbia oxigua L. IV 1.00 III 0.60 II 0.25 r 0.05 III 
Galium apurium L . lY 0.58 v 0 .70 III 0.50 r 0.10 III 
Lithospermum arvense L. I 0.1 0 r 0.05 r 
Camelina microcarpa ANDRZ. r 0.03 I 0.10 r 
Oa11.calis platycarpos L. r 0.10 r 0.05 r 

Veronico-politae-Taraxacion species as well 
ss differential species of sub - I 
association: 
T araxacum officina.le F. WEBB . 

ex WIG- IV 0.45 v 0.55 I 0.25 v 2.90 IV 
Oapsella bursa-pastoria (L.) MED . III 1.00 IV 0.70 III 0.70 v 0.80 IV 
Veronica polita Fares IV 0.53 v 1.15 II 0 .25 II 0.40 III 
Melandrium album (MILLER ) 

GABCKE II 0.28 1 II 0.20 r 0.20 IV 2.10 II 
Echium vu/gare L . r 0.13 II 0. 15 r 
Plantago lanceolata L . I r 0 .05 r 

Oth"r species of higher syntaxa (s) 
I 

snd compan ions (b - f): 
I 

a) Myosotis arveneis (L .) HILL. III 0.60 III 0.35 IV 0.65 ill 0.70 CII 
Papaver rhoeaa L. r 0.03 r 0.05 II 0.20 II 0.25 I 
Fumaria officina.lis L. 1 0. 15 I (}.10 II 0.30 r 0.10 I 

b) Erigeron cana.densis L. [ 0. 10 u 0.50 II 0.35 I 
Atrip!ex nitens SCHKUHR r 0.08 I 0.10 I 0.10 II 0.15 I 
A aperugo procumbens L . I 0. 18 0.10 r 
Malva neglecta w AI.LU. III 0.3(} III 0.35 r 0.05 r 0.05 II 
Lactu.ca serriola L. r 0.03 r 0.05 [ 0. 15 r 0.05 r 
Bromus sterilis L. I II 0.20 r 

c) Galium aparine L- ill 0.63 v 0. 70 I v I.15 I 0.15 III 
A rctium tomentosum MILL. r 0.05 [ 0.15 III 0.50 I 
Ballota nigra L. r 0.03 r 0 .05 r 0.05 r 
Artemisia vulgaris L. I 0.08 II 0.15 r 0.05 r 0.20 I 
Melilotus officinaJia (L.) L.6.MK. II 0.40 III 0.30 II 0.50 II 
Daucus carota L. II 0.08 r (}.05 II 0.20 I 

d) Rumex crispus L . IV 0.85 III 0.60 11 0_ 25 IV 1.35 III 
Plantago maior L. I 0.13 II 0. 15 I 

") Arenaria serpyUifolia L. 

I ~ 
0.53 IV 0.75 I 0_10 III 0.35 III 

Medicago lupulina L. 0.6(} II (}. 15 II 0.25 II 0.25 III 
Vicia tenuifolia ROTH 0.28 II 0.25 II 0.20 II 0.30 II 

f) Oampanula rapunculoidu L. 

1~ 
0.48 v 0.95 I 0.30 II 0.45 III 

Linaria vu.lgari.f :Miu.. 0_65 IV 0.55 II 0.15 III 0.80 III 
Euphorbia esula L_ 0.38 ill 0.45 I 0.10 II 0. 15 II 
Knautia arvensis (L.) COULT. II 0.18 v 0.50 II 0. 15 II 
Rubus caesius L. II 0.48 II 0.45 r 0.10 II 0.35 II 

Other species with constancy m ostly lower t han W% (r ): 

Veronico­
politae­

Tarazacion 

I 

Veronico- 1 Valeriandlo -
Adonldetum Thlasputum 

aeativalia perfoliatae 

-

I 
-

- -
42 32 

5 I 5 
B c 

I 

0.52 v 1.02 1.70 I 0.10 
0.21 II 1.00 
0.04 v 3.10 v 0. 70 

II 0.60 
I 0.20 v 1.60 

III 0.80 
0.01 III 0.30 

l.56 v 2.10 v 4.00 
l.06 ' v 1.60 v l.l-0 
0.99 v 1.60 v 1:·10 
1.52 v 3.20 II o '. 20 
1.52 IV 0.80 I 0. 10 

1.56 IV l.10 
1.35 III 0.90 v 3.00 
0.87 TlI 0.30 v 2 .50 
0.43 v 0.90 v 1.20 
1.81 II 0.60 I 0.10 
1.76 I 0.10 II 0.30 
2. 19 III .0.50 
3.06 ill 0.90 
2.98 I 0.10 
l.97 III 0.90 
0 .90 III 0.30 
l.24 
0 .97 
0.90 III 0.110 v 1.90 

0.56 
0.47 II 0.20 
0.14 
0.10 
0.43 
0.55 
0 .24 
0.39 

0.89 III 0.70 

1.22 III 1.00 
0.40 m 2.00 I 0. 10 
0.73 III (}.40 
0.58 
0.49 
0.05 II 0.2(} 
0.03 I 0.10 
0.05 

I 
0.92 v 4.00 

g:~~ I IV 1.0(} v 2.20 
II 0.30 v l.60 

0.6 1 I I 0.10 v 1.60 
0.08 II 0.50 
0.0 1 I 0.20 

0.58 II 0.30 II 0 .30 
0.11 II 0.30 II 0.40 
0.16 II 0.20 
0.21 I III 0.70 
0.10 I 0.10 
0.09 I 0.10 
0.21 
0.06 
0.04 

o.oo I 0.65 III I 0.20 
0. 15 II 0.30 
0.03 I 0.10 
0.11 
0 .32 
0.08 
0.78 I 0.10 I II 0.3(} 
0 .08 II 0.20 
a :45 I 0.40 
0.37 
0.26 I 0.10 
0.53 I O. IO 
0.56 I 0. 10 
0.29 
0.20 
(}.37 

A la: Anthemi.! cotula L., Oentaurea cyanus L., Oentaurea 8cabiosa L., Oichorium intybua L., Erodium cicutarium (L.) L 'Htn., Gera1'ium dis8ectum L., 
Lapsana communia L., Nonea pulla (L.) DC., Onopordum acanthium L . - juv., Polygonum amphibium L-, Polygonum persicaria L., Senecio 
vu.lgaris L. , Sherardia arveneis L., Tusailago farfara L. , Vicia angustifolia (L.) REICHARD, Vicia tetraapem1a (L.) ScmrnB. 

A 1 b: Bidens tripartitus L .. Centaurea scabiosa L .. Ohelidonium majus L. - juv., Cichorium intybus L., Erysimum repandum L., Euphorbia peplus L .. 
Nonea pulla (L.) DC., Polygonum amphibiu.m L. , Polygonum persicaria L. , Senecio uulgari" L., Shert1rdia arvensis L., Symphytum officinale L . . 
Urtica urens L. , Vicia angustifolia (I. .l REICHARD, Vicia 1Jillosa R OTH . 

A 2: Agroatemma githago L., Anthemis cotula L.,Oichorium intybus L., Galeopais tetrahit L. , Onopordum acantl•ium L. - juv., Urtica urena L . 
A 3: Bromus mollis L., Crepia tectorum L., Dactylis glomerata L. , Erigeron acris L., Lapsana communis L., Paatinaca aativa L., Poa pratenaia L., 

Polygonum am phibium L., Potentilla reptans L ., Sherardia arvensis L ., Stachys palwttri1l L ., Trifolium pralense L ., Tussilago farfara L ., 
Veronica arvensia L. 

Rests of preceding cro ps: 
A ls : Beta vulgaris L., Brassica napm L., Medicago sativa L .. Pha.celia tanacet.ifolia BE?M"H., Sinapia alba L. 
A lb : Avena sativa L . , Medicago satioo L., Sonapis alba L., Triticum aeotivum L. 
A 2: Beta vulgaria L., Hordeum distichon L., M edicago satiua L. 
A 3 : Phacelia tanacetifolia BENTH., S ecak cereale L . 



II . Spring-summer AEP (months IV 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 occurs. 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 (cf. RADEMACHER 

1950). 

II A -- Spring-summer AEP with pen"lnnial fodder crops 

The top soil becomos more and more compact with subsequent production yea.rs . Good stands 
grow very luxuriantly and their y ield is mmallY. high (if tho soil moisture is sufficient), and the 
cover values can often reach 1003. Two mowings of stands take place; after them full liiunlight 
.JOr weeds occurc; temporarily, a s well as warming-up and drying-up of the top soil. 

II B - Spring-summer AEP with ceroals 

The top soil is relativoly still loosened, however, it gradually becomes compact; especially with 
the winter crops. Cereals are usually not treat,ed mechanically, but herbicides have been intensi ­
vely applied in our country during the last decenniurn. Stands become gradually dense and only in 
the course of ± the last mont,h before harvesting does more light reach the ground layer, which 
provides better conditions for tho 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 curvos, the maxima of them may at different time be reached; the diffe­
rence often <lepends rather on the quality of stand than on the species of cereal, and often the 
var iety is m ore decisive (cf. RADEMACH E R 1950, HooA.-Nov A. 1967) . This AEP is finished by tho 
harvesting of cereals. 

II C - Spring-summer AEP with root crops 

AEP difforing very substantially from the others in tho corresponding period. Above all, the 
top soil is properly loo::;ened 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 plonty 
of light for weeds, the top soil warms-up t o a considorablo extent, and a higher content of nitra­
t es is also charact eristic (ploughing-in of manure in tha preceding autumn). Le.tely special herbi­
cides of high selectivity have also beon applied. 

III. Autumn AEP 

The start of the A EP 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 watmed-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 
soil dries-up and only later on does precipitation increase and the soil moisture 
cont•ant get again high. For this period the shortening of days is typical (from 
nearly fifteen hours to t en), whereas the light conditions for weeds are different 
(in the AEP III A + B not full light, in AEP C + D full sunlight) . 
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III A - Autumn AEP with perennial fodder crops 

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

III B - Autumn AEP 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 
~oils). 

III D - Autumn AEP with skimming 

This AEP starts after harvesting of cereals if the ~tubble is shallowly (about 10 cm) 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 faci1itated 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: 

l. Perennial fodder crops 

The decisive agro-ecological factors are as follows: 
a) 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; 

b) the repeated mowing of stands is very effective (with red clover two and with lucerne usually 
three mowings, except for 8eed production stands). 

!. Winter crops 

The decisive agro-ecological factors can be shown in the following: 
a) ploughing early in the autumn (terms differing in accordance with the crop) with subsequent 

seed bed preparation and sowing of winter crop; 
b) the winter stand of crops always covers the top soil (the canopies being dependent on the type 

of crop) and in spring only minimum cultivation of soil takes place (exceptions with winter 
rape). 

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 300 q/ha); 
b) long-lying furrow during the autumn-winter-spring period; 
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c) intensive spring seed bod preparation, ± prolonged and differently d eep (depending on the 
type of crop). which is in correlation with tc-ffms of sowing or planting; 

d) inter-row cultivation at least during the early growth stages of root crops; for potatoes 
creating of a specific nanorelief in 1 he form of hilling is typical. 

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

Hore the following decisive agro-ecological factors may be noted: 
a) 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 accordanco with the procoding point (b), today without inter-row 

cultivation, but the application of h erbicides has become an integral part of cultural treat­
ments. 

v~ 

Fig. 2. - Muclel of uJJ e agl'O -ecocyc l ~ with individual sp irals of t h e' agro-eco::;tagos ; - - - soil 
without crnpR; --- crops in the phase of re tard growth or reducf'd afte1· harvest ; - crops 
in tho phase of int0 11 s ivo growth . 

Agro-ccocycle (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 Fig. l), 
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 agronomioal system 
does not change. This development can be illustrat ed as one cycle of the big 
spiral (see Fig. 2). 

The concept ot the syntaxonomic units in weed communities 

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, 0PLUS1'1LOVA 1953, SYCHOWA 1959) . 
The reimlts of KROPAC (1959) from the years 1954 - 1957 can also provide 
a good basis for this consideration. The advantage of KROPAC'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 
lllustrated above. 

The localit;y of observation it> called Kastice near Poclbohrny, s itnatecl in \Vest Bohemia; it 
lios in the dries b region of CzochoBlovakia with rather high tomp e rnturn (mean annual rainfall 
441 mm and mean annual tomperaturo + 8. ()° C a s givon by tho mot;eorological Btation at Za.tec), 
tho soil i ;:; chernozem (slightly dugrarlod, midrllo rl ecp), rathnr hoavy (about 40cX) of top soil 
particles are ;:;mallor t,han 0.001 mm), <levolop<~ll on tho parent mater ial made up ()f plni stoconean 
groyish-yollow aeolian so il material a nd partly of <lellu v ia l or ig in wh ere bas ic minerals provail 
(basalts , ba"laltic tuffi.;), the pH boing r.outral or s li ght.ly alkalino, to p so il without carbonate 
of lime , but with high saturation percentage (more t,han !l5%), tntal humus of tho top soi l abont 
:~.0%. 

All permanent l:!itos worn locttted on the sa. rn A so il type in th(~. plai11, sn t·hat. the so il conditions 
wore J: equal. R olev6s wore t,ak en in pract ically all t ho abovo cleAnc<l AE Ps by moan:-: of the 
Domin-Hadac Reale (for furthe r see HADA{: fi t VA NA I !cl67). Dotailrnl phonospoctra an~ in pre pa­
ration for anothor p11blication, h ern only t h o na rn os of individua l (lts t,ing11isl10d life forms am 
il8ed (see Tab. 1) . The synth os is of the rel ev6s from s<wou most important AEPs is prosente1l, 
whereas somfl not well dovolopod weed communiti es (e.g. on th o anturnn AE [' with s kimming) 
are not yet considered here. Each column contain;:; constancy c lassos !-\,'-; wnll as values of moan 
abundance (for further HOO HADA<': et. VANA l!H>7) . .. 

From the rmmlts 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 got "aspects", usually named the "Rpring aspect", 
"summer aspect", and "autumn aspect"; these aspects are interpreted aR 

normal aspects of one and the same fundamental community -- association. 
I s it right '? Does Veronica hederifolia, V . triphyllos or Thlrt8pi perfoliatum 
meet in competition with Arnaranthits retroflexus, Polygomtm lapathifolium, 
or with Solanum nigrum? We can see a s imilar situation from the pheno­
spectra published by S YCHOV A ( 1959). It is true that t he seeds of named 
weeds can meet in the soil side by side (for further see e.g. KRori-lc 1966) -
but their mutual influence in this state of latent life is none. A fundamental 
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Tab . 2. - l?loristic n.ffinity of :->ots of roleves from different agro-ecophases 
(Jacciu·d indices with res pect to mean abundance valueR) \------- -·-----1 Luccwne 1

1 

\Vintor LueArne 1

1 

·winter I ~pring Hoot 

1

1 Stubblo 1

1 

crops crops t•.rops crops stand 

- ------- ---'--1-_· -~-p-ri_, 1_g_s_·o_a_so_n_--____ - _ st.....,1m_ m_e_r_s_ea_.R_·o_11 _ ____ antu1nn seaso_n - i I 

Luccrno - I 
spring Hoa.son (.58. l) 

1 W i 11 t·.e r cropR -
spring i-;oa.son (5 J. 7) 
Lucorne -
summe r season (4Jl .H) 
Winllc r crops -
snmmor season (70.2) 
Spring crop::> -
summor ,;;eaRon (!5!1.2) 
Hoot. er op~ 
autumn fWa~on (it.4 ) 
Stubble stamlH I (64.5) 

20.5 

20.5 

2G.2 28.4 

15.l. 46.0 

10. 1 27.H 

rn.7 25 .0 

18.6 26.8 

2G.:2 l :) . l HU 

28.4 46.0 27.6 

44 .G :rn.6 

44.6 56.5 

:rn.u !')(i.i) 

:l8.() 46.7 54.6 

39.9 47.2 56.2 

Noto: FJoriRtic ::iimilarity within sets of rehwes is quoted in bracketi:i. 

rn.1 UUl 

25.0 26 .8 

:38.H 39 .!l 

4u .7 47.2. 

M.6 56.2 

63.2 

63 .2 

community, an association, consists in our opinion of membern influencing 
each other negatively or/and positively as commensals and as organisms 
living together simultaneously in the same environment. Considered from 
this point of view, not all t.he "agroaspects" need belong to one integrate 
fundamental community - association. Each syntaxon should be considered 
also as something existing jn time. The existence of forest communities must 
be meaf:rnrcd 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 - a.nd 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 
aHsociations, limited by their duration or at least by their life optimum to one 
agro-ecophase. 

And now, how to establish in our case synta.xa of different rank from the 
material given (Tab . l)? What js here the association? In order that the 
ftoristi e similarity of weed communities from individual AEPs could be 
( ~onsidered more objectively, we have used the Jaccard index of affinity with 
Tcspcct to mean abundance value (for further see HADAC et VA:NA 1967). 
The results are contained in the Tab. 2, from which it is evident that weed 
communities from spring-summer a.nd 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 syntax on -- association. As different associations 
should be considered weed communities of winter A.EP 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 releves a need for 
establishing some new syntaxa arose. This is why we can publish here only 
the synthetic table and one typical releve from each new association des-
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cribed. The establishing of a new association Lathyro tuberosi-Adonidetum 
aestivalis KROPAC et He. ass. n. hoe loco proved to be unavoidable; it can 
be identified neither with association Galio (tricornis)-Adonidetum (aestivalis) 
R . SCHUBERT et KOHLER 1964 nor with Caucalo-8candicetum Tx. 50 and 
Caucalo-Adonidetum Tx. 50 (the last name is derived from Caucalis latifolia L. 
and Adonis flammea JACQ..). 

Typical rnlove of our new a::;sociation is as folhrn.,·;: Ka8tice, ea. :3f>O m E. of the village , alt. 
~a. 270 m, slope - 0, 18. 6. 1957, area of releve - 100 m 2 , winter wheat, cover of the whole 
stand - 80%, cover of the weeds -- 50%. Delphin:ium consolida L. 6, Adonis aestivalis L. 3, 
Convolvulus arvensis L. !{, Hilderdylcin convolvulus (L.) DuM. 3, Descurainia sophia (L.)VIEBB 3, 
Conringia oriental is (L.) nu l\L. 2, Sina]Yis arvensi8 L. 2, Thlaspi arvense L. 2, Lathyrus tuberosus L. l, 
Avenafattw L. 1, Chenopod,ium album L. 1, Palcaria vulgaris B11;RNT-L l, Lamium amplexicaule L. l, 
1vlelandrium nocl'1/lorum (L.) FRIES 1, Neslia paniculata. (L.) DESV., Polygonum heterophyllum 
LINDMAN em,md. H. SCHOLZ l, Ve1·onica persica PorR. 1, Viola arvensis l\!hJRR. 1, A.gropyron repens 
(L.) P. B.+, Cirsium arvense (L.) Soop. + , Euphorbia ex:igua L. + ,E. helioscopia L. +, li'tlmaria 
<>fficina.lis L. +, Galittm spurium L. +, Geranium pus'illurn BeRM. f. +, Sonchw1 arvens1:s L. +- , 
Veronica polita FmEs +, V icia tenuifoha ROTH + . 

The following releve can be given as typical for the Veronico-Adonideturn 
aestivalis KROPAC et He. ass. n. hoe loco which can be characterized in some 
regions of Czechoslovakia by the Veron'ica triloba OPiz, but in this case only 
V. hederifolia L. (cf. also FISCHER 1967) was present. 

Kastice, ea. 300 m E. of the village, alt. ea. 270 m, slope - 0, 12. 4. 1957, area of releve -
100 m:i, winter wheat, cover of the whole stand -- 60%, cover of the weeds - 40%. Delphinium 
consolida L. 5, Veronica hederifolia L. 4, Adonis aestivalis L. 4, Gonringia or"ientalis (L.) DuM. 3, 
Thlaspi arvense L. 3, Bilderdykia convolvulus (L.) DuM. 2, Descurainia sophia (L.) WEBB 2, Melan­
drium noctiflorum (L.) FRIES 2, Polygonum heterophyllum LINDMAN emend. H. SCHOLZ 2, Sinapis 
arvensi.! L. 2, Viola arvensis MURR. 2, Chenopodium album L. 1, Veronica triphyllos L. l, Agropyron 
repens (L.) P. B.+, Avenafatua L. +, Cirsium arvense (L.) ScoP. +, Euphorbia helioscopia, L. +, 
F'alcaria vulgaris BERNH. +- , Geran'ium pusillum BURM. f. +, Lamium amplexicaule L. +, 
Neslia paniculata (L.) DEsv. +, 8onchus arvensis L. -l--, Stellaria, media (L.) VILL. +, Veronica 
persica Porn. +. 

The third new association Valerianello-Thlaspeetum perfoliati KROPAC et 
He. ass. n. hoe loco with the typical releve is also presented here. 

Kastice, ea. 700 m SW. of the village, alt. ea. 290 m, slope - 5°, aspect N., 6. 4. Hl55, aroa o 
releve - 100m2,lucerne,eoverofthewhole stand - 90%,coveroftheweeds - 65°/o . 'l'araxacun1, 
officinale F. WEBER ox Wrnm~Rs 6, Geranium 7nu;illum BURNI. f. 4, Stellaria media, (L.) VrLL. 4, 
Uapsella bursa-pastoris (L.) MED. 4, 'l.1hlasp1' JJerfoliatum L. 3, Ver01riw pers1:ca Porn.:~. Valerianella 
locu.sta (L.) LATERRADE 2, Agropyron repe11s (L .) P. B. 2, Arenai"ia serpyllifolia L. 2, Echi um 
v nlgare L . 2, Erigeron canadensis L . 2, Desrurainia soph1:n (L.) \V.1mB l, Lamiurn amplexfoaule L. 1, 
Jl,felanclrium album (MlLr. ~:R) GARCKE 1, Plantago lanceolata L. 1, V eronica polita FRri<:s 1, Viola, 
a.rven s1:8 MuRR. 1, Bilderdylcia convolvu l11,s (L.) Du ~r. +. Delph i nium co·nsolirlri L. -: , l'lrmtago 
rn r>1/ia. L. + , SinarJis arvensis L . , Vcroni·cn herlerifolia L. + . 

This association also i8 the type of the ncvv alliance Veronica politae­
Taraxacion KROPAc et H (· . foeder. n . hoe loco , the establishing of which 
proved to be necesRary, because the conception of T rifolio-M edimginion 
by So6 ( l 961 : 427) is too broad. 'Ve place both alliances , i.e. Ca,ucalion and 
Veronica politae -Taraxacion , in the order 8ecalidalia BR. -BL. 31 em. J. et 
R. Tx. 60 and in the class Secalietea BR.-BL. 51 (cf. also R. SCHUBER'l' et 
M AHN 1968). Besides , the association Lathyro luberosi-Adonfrlel 'ttm 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 ELLENBERG 1950, 
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R. SCHUBERT et MAHN 1968 etc.) or. into different alliances (cf. KoRNAS 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.) DEsv. 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 RADEMACHER ( 1968) who distinguishes five historical phases 
of weed communities from the beginning of agriculture . 

Souhrn 

Autofi podavaji uvodem strucny pfehled ruznych fytoctmologickych koncepci u plevelovych 
spolecenstev, pfedevsim ve stfedni a zapadni Evrope. Konstatuji, fo prostfodi plevelovych spole­
censtev je velmi promenlive, pfi cemz rozhodujici uloha phpada Cloveku, ktery agrotechnikou 
a osevnfmi postupy podstatne ovlivi'mje, ovsem spolu s faktory podnebnymi a pudnimi, sloieni 
plevelovych spolecenstev. Tyto skutecnosti jsou mnohem srozumitelnejsi, promitne-li se strucne 
historie vzniku, vyvoje a diferenciace antropogennich spolecenstev, jak je ucineno rovnez v uvodni 
Msti. Dale jsou definovany tzv. agro -ekofaze, agro -ekoetapy (angl. agro-ecostages) a agro ­
ekocykly; v tomto ohledu je pouzita t.eoreticka koncepce HEJNEHO (1957). 

Agro-ekofazi (AEP) rozumeji autofi soubor docasnych podminek prostfedi, dany promenli­
vymi ekologickymi faktory, podminenymi agrotechnickymi zasahy a urcitym rocnim obdobim, 
jakoz i rustovymi fazemi pHslusne plodiny. Nazvoslovi AEP je voleno kombinovane jednak 
s ohledem na specificke ekoklima (nazvy symbolicky podle rocnich obdobi, s nimiz se jednotlive 
AEP ale nekryji -- viz fimska cisla) a jednak s ohledem na typ plodiny, ktera zahrnuje tez jeji 
agrotechniku (viz velka pismena). Je rozliseno celkem 10 AEP. Dale podavaji autoh vseobecnou 
charakteristiku agro-okoetap, kterou rozumeji doeasne prostfodf, vymezene sledem jednotlivych 
agro-ekofazi v pl-islusnem t y pu plodiny vcet,ne jeji agrotechniky (viz obr. 1). Dalo uvadeji strueny 
pfehled urcujicfch agroekolog ickych faktoru v pfislusnych agro -ekoetapach pro ctyh hlavni typy 
plodin. Agro -ekocykle m (AEC) rozumejf autofi vicelety cyklus jednotlivych agro-ekoetap (viz 
male spiraly na obr. 2), pi'i cemz AEC je z obecneho hlediska podminen agronomickou soustavou, 
jez vyplyva z hist oricko-ckonomickych podminek a prakticky se projevuje na poli pfislusnym 
sledem plodin z hleclisk a vyrohniho typu. Jedna r otace celeho osovniho postupu odpovida 
jednomu agro-ekocyklu (viz jedna or o(~ka volk6 spinHy na oLr. 2). 

Dale resi autoh vztah agro-ekofaz i k \-_vtvM·eni plevolo-vych spolecenstev na pi'ikladu snimko­
veh o materiiilu z osevnfho postupu \" l\:asticfch u Podbofan. Trvale pozorovaci plochy zde byly 
u misteny v :J: s t ejnocennych p odminkach p l'1dnc-klima tickych a byly sledovany po dobu ctyi" le t. 
K vzajemnemu porovnani snimk t".1 zo sedmi d '.1znych AEP (viz tab. 1) byl pouzit Jaccarduv index 
p i'fbuznost i (viz tab. 2) a v lastni vy:-; ledk y (v iz tab . 3) ukazuji, Ze v da nych podrninkach a v temfo 
osevnim postupu noni mozno ocldelovat pleve lova spolccen stva ob ilnin a okopanin do ruznych 
asociaci ci svazu, nobo dokoncc fodl'.'1 a tHcl, coz jo u fad.v autoru beinc. Zato byla zjistena vy­
raznejsi odlisnost rnezi ple\'elovyrn i spoloeenstvy AEP i'~asne jarni sez6ny a letne-podzimni. V t e 
Srmvislosti je diRkutovan poj om ,,aspekt," U plevelovych spoJecenstev a jsou uvadena nektera 
zasaclni kriMria chapani asociaco, kte ra by mela byt p odk autoru s lofona z rostlin, jez vstupujf 
do vzajemnych vztah i'.i. V dan{~m pl"ipade se ukazalo nezbytnym oddelit plevelova spolecenstva 
zimnich AEP (tj . easne na jai'e) od ostatnich AEP do ruznych asociaci, ba i svazu (pokud jde 
o vicelete picniny). Tim se zavadi novy pojem ,.fotez asociaci", pod nimz se rozumi casove sou­
sledny soubor asociaci, odpovidajici pHslusnC) agro-ekoetape, a dale pojem ,,sled asociaci", 
pfodstavujici easove posloupny soubor pNslusnych fetezu a odpovidajici jednornu agro-ekocyklu. 
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,,Sled asoeiaci" ml'.1ie byt chamkterizuvfl.n i fioristicky a je (·asti sekularniho vyvoje plevelovych 
spolecenstev. 

V praci jsou popsa,ny th nove a sociace: Lathyro tuberosi-Adonidetum aestivalis Knor.A.6 et H e. 
ass. n. , Veronica -Adonidetum aestivalis KROPAC ot H6. a ss. n. (obe v ramci svazu Caucalion lap­
p ulae Tx. 50) a Valerian ello -'Phlaspeetum perfol fri, ti KROl'.<iC et He. i1t-'S. n. v rarnc i noveho svazu 
Veronico politae-Tara:racion KRoPAC e t H e . foed er. n. Oba svazy se i'adi do 1-adu Sewlietalia 
Bn.-BL. 31 cm. J. et R. Tx. 60 a ti-idy Secalietea B 1c -B L. fil em. S0<'.i 61. 
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J. U j (:. i k ot J. H o u fe k : 

Index herbariorum cechoslovacorum anno M CMLXX 

Soupis ceskoslovenskych herbaru 

Muzeologicky kabinet pri Narodnirn muzeu v Praze, Praha 1970, 95 str., rozmnoz. pro vnitfni 
potfobu. (Kniha je v knihovne CSBS.) 

Soupis je prvnim pokusem o registraci vsech dokladovych botanickych sbirek v Ceskoslo­
vensku, vefojnych i soukromych. Za vzor pro zpracov:ini si autofi zvolili zml.mou a obecne uzi­
vanou pfirucku LANJOUW et STAFLEU: Index horbariorum. Soznam rozdelili do dvou casti, na 
sbirky vefojnych instituci (jichz zafadili celkem 80) a na sbirky v soukromem majetku (104). 

Udaje o jcdnotlivych sbirkach uvadeji - - krorn.e jmena inst-ituce ( resp. soukrom6ho mnjitole) 
a zkratky herbafo - rok zalozeni a pocet polo:Zek, charn.kteristiku obsahu Rbirky (material 
foskoslovensk~r -- cizi, uzsi obJast sbertl apod.), vyznamne kolekce nebo sbery znamych botaniku, 
kter6 byly do hcrbafo vcleneny (zojmena u vcfojnych shirek}, jine sbirky, ktere instituce ucho ­
vavi1 nebo tvoi'J (sbirku semen, plodlJ, vzorku dfev aj.), jmeno soucasneho feditelo ustavu, 
klrntoda hotanick6 sbirky a ostatnich odbornych zamestno.ncu, rnoznost a podminky pri vypuj · 
b 1vAni ze sbirky, nazev periodika, kterc instituce vydava, nazev exsilG\.tove sbirky, kterou 
vydav:t. apod. Vsechny tyto udaje jsou strucne a pfohledne u sporadane a publikace ma t'1plny 
rejsti"ik jmen sberatolu, takfo orientace je v ni snadna a rychla. 

U osmi nojvetsfch iustitucionarnich herbafl1 j sou uvede.ny mezinarodne registrovane a. obecne 
uzivane zkratky, u dal8ich dvacetictyi' sbirek takovc zkrat~y autori navrhli; by lo by ovsem za­
doucf, aby se take por-;t.arali o jojich rnezinarodni uznanf a rogistraci, aby nedochazelo pfi citacich 
k nemilym zrnatkum. J inak budome t6chto zkrah)k, ktere znamenaji casto znacnou l'1sporu mist a. 
V tisku, R radosti nzfvat. 

0 vyznamu a cene herbafov(~ho dokladu neni tfoba se zmii'wvat, toho jsou si dneR uz ta.xo­
nomove a fioriste dokonalo vedomi. Proto lzc Ujcikuv a Houfkuv soupis jen uvit.at jako dulezitf 
pHnos k organizaci nasi botanicke prace. J e, myslim, samozfojme, ze tento prvni pokus neni bez 
vad, bez drobnych ornyl-L1, nepi'Ofmosti a neduslednosti; pri prvni verzi prace tohoto druhu to snad 
uni jinak nomufo byt. Zadna z t.echto vad nenf vsak takova, aby nejak podstatne sniiovala comt 
a pouzitelnost t6to prace, a proto se jirni ani nechci zabyvat . 

Jednu vadu vsak pokladam za tak vyznamnou, ie ji zde pominout nemohu. Je to spis nepatrna 
nez rnala publicita teto prfrucky, ktera ma slouzit rozsahlemu okruhu instituci a pracovniku 
u nas i v cizine. Vysla v rotaprintove rozmnozovanem, Mmer neznarnem Metodickem listu, 
v nakladu tak malem (500 ks}, ie ani nestaci zasobit na.Se floristy. Neni to ovsem vina a u toru 
a. nenf to, bohufol, ani ojedinely pripad u nas. A to je skoda. 

r. Klastersky 
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