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Abstract

The aim of the present study was to determine the ef-
fect of production conditions, as influenced by habitat factors
and farming system, on the geographical-historical spectrum
of weed flora accompanying cereal crops and selected aspects
of its transformations. The study was conducted in the period
2009-2011 in seven field habitats located in the municipality
of Stopnice (Beskid Wyspowy Mountains). The study mate-
rial consisted of 192 phytosociological relevés made using the
Braun-Blanquet method in ecological and extensive conven-
tional cereal crops. The obtained results are evidence of the
numerical predominance of native species (spontaneophytes)
over alien taxa in weed infestation, regardless of conditions.
The dominant proportion of synanthropic spontaneophytes
(apophytes) in weed infestation of fields proves the leading
role of the process of apophytization and thus a small effect
of anthropopressure on the status and transformations of the
flora. Nevertheless, the alien flora, dominated by archeophytes,
confirms the historical continuity of agricultural culture in the
study area.

The parameters describing synanthropic transforma-
tions of arable flora, i.e. the anthropophytization, archaeophyti-
zation, kenophytization and modernization indices of this flora,
do not show any significant differences resulting from produc-
tion conditions. However, there are reasons that allow us to pre-
sume that the directions and intensity of transformations of the
segetal flora in the study area are more determined by habitat
conditions that ensure the ongoing co-occurrence of different
land use forms and plant communities which are important for
the maintenance of biological diversity and which strengthen
the sustainability of the agricultural environment.

Key words: cereals, segetal flora, spontaneophytes, antropo-
phytes, synanthropization indices, farming system,
habitat conditions, Beskid Wyspowy Mountains

INTRODUCTION

The proportion of native and alien species in
agricultural crops is a resultant of the effects of habi-
tat factors, but it is also an outcome of the impact of
the prevalent farming system and farming intensity. In
particular, the authors investigating weed infestation in
areas with adverse conditions for agricultural produc-
tion have drawn their attention to the role of habitat, se-
eking in habitats the reasons for differences in the rich-
ness and geographical-historical spectrum of segetal
floras as well as their susceptibility to anthropopressu-
re-induced transformations (W 6jcik, 1968; Stup -
nicka-Rodzynkiewicz, 1995; Hochdt,
2001; Dagbkowska and Grabowska-Orza-
data, 2011). However, the reports showing the role
of anthropogenic impacts, in particular farming inten-
sity as a factor that determines the richness and species
composition of arable flora, are evidence of the great
complexity of this issue. The greater is production in-
tensity, the stronger is this relationship, and production
intensity is usually closely related to physiographic and
soil conditions (Stupnicka-Rodzynkiewicz
and Hochot, 2000; Dabkowska et al. 2007;
Jezierska-Domaradzka and KuZniew-
ski,2007; Kapeluszny and Haliniarz, 2007,
Rzymowska and Skrajna, 2011).

The increasing anthropopressure adversely af-
fects flora resources, including arable flora. The loss of
many species, especially archaeophytes, the disturbing
phenomenon of encroachment of difficult to control taxa
into crops or their increased occurrence, including taxa
alien to the native flora, are the most frequently men-
tioned threats, in particular with regard to intensive
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farming systems (Kornas, 1981; Warcholifi-
ska, 1994; Albrecht, 1995; Sutcliffe and
Kay,2000; Trzcinska-Tacik, 2003a,b; Sot-
tys, 2006; Baessler and Klotz, 2006; Hy -
vonen and Huusela-Veistola, 2008; Ko -
taczkowska, 2008; Balcerkiewicz and
Pawlak, 2010; We¢grzynek, 2010). Therefore,
suggestions have been put forward to review the lists
of threatened segetal species and even to protect them
(Bomanowska, 2010; Sicinski and Sie-
radzki, 2010). One of the chances for maintaining
the diversity of segetal flora is extensive agricultural
production, in particular ecological agriculture.

The aim of this study was to evaluate the effect
of the ecological system and conventional extensive
farming methods, including the use of synthetic mi-
neral fertilizers and herbicides, on the geographical-
-historical spectrum and different aspects of transfor-
mations of weed flora accompanying cereal crops in
selected field habitats with the same physiographic and
soil conditions located in the Beskid Wyspowy Moun-
tains.

MATERIALS AND METHODS

This study was conducted in the period 2009—
2011 in the municipality of Stopnice, located within
the area of the Beskid Wyspowy mesoregion, in Li-
manowa County. The study area is characterized by si-
gnificant fragmentation of fields; the area of individual
agricultural plots covered by the study did not exceed
1 ha, which is typical of southern Matopolska (Lesser
Poland). Similarly to other regions of the Carpathian
Mountains, habitat conditions in the study area are less
favourable for intensive agriculture (Kope¢, 1999).
The farmland here adjoins lands with other long-es-
tablished land uses, which is an important landscape
value and which facilitates the fulfilment of the criteria
of ecological agriculture that is developing intensively
within the study area.

The ecological farms in which the present stu-
dy was carried out were subject to inspection by the
bodies carrying out certification of agricultural pro-
duction for its compliance with the applicable Euro-
pean Union requirements of the Council Regulation
(EC) No 834/2007 and the Council Regulation (EC)
No 889/2008 (Council Regulation ..., 2007; Council
Regulation ..., 2008). They exclude the use of syn-
thetic fertilizers and plant protection products, and the
farming methods that fulfil the above-mentioned requ-
irements were used for a period of at least 5 years, in
which the period of conversion preceding the award of
the status of ecological farm should be included.

The other group of cereal crops investigated was
located in farms with the same physiographic and soil

conditions which used low-input extensive production
methods. However, they differed from the certified
ecological farms, among others, in the use of herbici-
des, which was found during field investigations on the
basis of traces of their action or during interviews with
the farmers, as well as in the occasional use of synthe-
tic mineral fertilizers. These facts determined that the
term “conventional” was adopted with respect to such
sites. Most of the farmers, regardless of the production
system used, declared that as a rule they used seed ma-
terial from their own cereal crops or exchanged such
seed material with their neighbours.

The production conditions for cereal crops and
weed infestation of crops were determined by the phy-
siographic and soil factors as well as by the agricultural
production methods used (Table 1). The location wi-
thin the area of the municipality as well as the variation
in physiographic and soil conditions allowed us to de-
signate seven study sites (habitats). The soil conditions
in each of these habitats were identified in the field on
the basis of agricultural soil maps at a scale of 1:5000
(Mapa glebowo-rolnicza..., 1981a, b). All designated
habitats were located on flysch-derived soils, predomi-
nant in the Beskid Wyspowy Mountains. Geographical
coordinates and altitude above sea level were determi-
ned with a Garmin GPSHAP 62S navigator, while the
slope gradient on the basis of measurements made with
a SUUNTO altimeter.

In each of the habitats, there were ecological and
conventional crops next to each other in a quantity that
allowed 12-15 phytosociological relevés to be obta-
ined for each site in homogeneous conditions over the
3-year study period. In practice, it meant that all cereal
crops within the designated habitats were covered by
the study in particular years. Among spring cereals, it
was generally oats and its mixtures with spring barley,
while winter crops were mainly represented by wheat
and triticale. Due to the research-proven uniformity of
weed flora accompanying various crops in mountaino-
us conditions (Kornas, 1968; Hocho6t, 2001), the
phytosociological relevés from spring and winter cere-
al crops in the particular habitats were used together.

Altogether, 192 phytosociological relevés,
made by the Braun—Blanquet method, were used in the
study. The area of each relevé was about 100 m* and
relevés were made each year in the first 10-day period
of July. Based on the material collected, we determi-
ned the constancy of each taxon within the identified
habitats and under the particular farming systems as
well as the coverage indices (Pawtowski, 1972),
which formed the basis for a separate study on the risk
of weed infestation in crops.

For the needs of this study, a geo-historical
classification of the identified flora was carried out
using the assumptions made in the paper by Chmiel
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(2006). The list of all species found also includes the-
ir constancy and cover-abundance according to the
Braun-Blanquet scale, as determined under the study
conditions. Native species were distinguished — spon-
taneophytes (S), represented by non-synanthropic
spontaneophytes (Sp), i.e. taxa occurring almost ex-
clusively in natural and semi-natural habitats, semi-sy-
nanthropic spontaneophytes (Sp/Ap) — native species
that are found with a high frequency in semi-natural
and anthropogenic communities, as well as apophytes
(Ap), i.e. taxa of local origin which occur exclusively
or almost exclusively in semi-natural and anthropoge-
nic habitats. The alien elements identified in the stu-
died flora are anthropophytes (A), i.e. introduced taxa
that remain in the native flora due to human activity.
They are mainly represented by naturalized species:
i.e. archaeophytes (Ar), which were introduced be-
fore the end of the 15th century, and those that were
introduced and naturalized in more recent times, i.e.
kenophytes (Kn). We also recorded a single case of
a species included in diaphytes (D) — taxa that occur
periodically without conscious human intervention; in
the study area, it related to the species Juglans regia L.
which was found at the seedling stage.

To evaluate the effect of production conditions
on the arable flora of the study area, relationships were
determined between the groups of species representing
different origins and a different status of naturalization
in each type of crop in the identified habitats. The-
se relationships are presented in the form of indices
expressing transformations in the segetal flora. Each of
them, except for the modernization index, represents
the percentage contribution of a particular group (or
groups) of taxa being a sum of spontaneophytes (S)
and anthropophytes (A) in the total number of species
found under specific production conditions. Values of
the individual indices are calculated in the same way as
it is done for the synanthropization index (S,,), which
is shown below. It defines the percentage of apophy-
tes (Ap) and anthropophytes (A) in the total number
of species, as expressed by the following formula
(Chmiel, 2006):

S Ap+A 1000
WETOLA S 00%
Moreover, the paper presents the following

indices:

— The apophytization index (Ap,) reflecting
the percentage of apophytes (Ap) in the total
number of species found;

— The total anthropophytization index (A,),
which defines the percentage of anthropo-
phytes (A) in the total number of species fo-
und;

— The archaeophytization index (A,), expres-
sed as the percentage of archaeophytes (Ar)
in the total number of species found;

— The kenophytization index (K,), showing the
percentage of kenophytes (Kn) in the total
number of species found;

— The modernization index (M), expressing the
percentage of kenophytes (Kn) in the flora of
permanently naturalized anthropophytes (Ar
+ Kn).

To test the hypothesis on the effect of farming
system as well as physiographic and soil conditions of
the designated habitats on the investigated characteri-
stics of the flora, non-parametric tests were employed:
the Mann-Whitney U test and the Kruskal-Wallis test
(StatSoft, 2011). Since the significance of the above
hypotheses was not confirmed, the obtained results
were presented descriptively in order to emphasize the
observed correlations showing the importance of the
relationship between the type of habitat and the cha-
racter of arable flora. Species nomenclature followed
Mirek etal. (2002).

RESULTS

The identified field habitats are characterized
by varying richness of weed species representing dif-
ferent origins (Fig. 1). In each of them, the group of
native flora representatives (spontaneophytes) exceeds
significantly the number of species of alien origin (an-
thropophytes). This can be seen in particular in habitat
5, the least suitable for cropping due to its physiogra-
phic and soil conditions, which was found to have the
richest list of local flora representatives. This indicates
the greater importance of habitat conditions than of the
farming system for the proportions between the iden-
tified groups of taxa. The local taxa were also marked
by a greater, although statistically insignificant, varia-
tion caused by the farming system, which is evidenced
by the dispersion of the values, whereas in the case of
anthropophytes none of the study assumptions consi-
dered was confirmed.

Table 2 shows a list of species found in not fe-
wer than four designated study sites. It includes the
constancy and cover-abundance of species according
to the Braun-Blanquet scale, as determined for each of
them at the identified sites. This list is complemented
by a summary of species occurring at a lower number
at the sites in question (1-3), usually with the cover-
-abundance from “+” to “r”” and a low constancy de-
gree, which was omitted in the list.

Species of local origin (90 taxa) are represen-
ted within the study area primarily by synanthropic
spontaneophytes (apophytes), whereas in the group of
anthropophytes archaeophytes are largely predominant
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(36 taxa), forming the core of the flora of alien ori-
gin permanently naturalized within the study area. The
same or similar frequency of occurrence and cover-
-abundance 1n the case of many taxa differing in their
origin are evidence of the lack of effect of agricultural
production conditions on the arable flora studied.

The much higher values of the synanthropiza-
tion index (Sw) compared to the apophytization index
(Apw) are evidence of the effective impact of even

100

extensive farming methods on the composition of se-
getal flora communities (Fig. 2). However, the values
of this index are very similar, regardless of the location
of crops investigated. The values of the apophytization
index are at sinular levels, but in habitat 5 the impor-
tance of the process maintaining the predominance of
the local species in weed infestation is more evident.
This proves the greater predisposition of this location
to arable use different than the existing one.

—&_ Spontaneophytes

Antropophytes
a0 | pophy

80 |
70
a0 =

50

Number of species

40 |

20 ¢

4 5 [ 7
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Fig. 1. Richness of species of different origin in segetal flora of investigated habitats
(In Figures 1-4: The vertical bars are a measure of the dispersion of values due to farming system)
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Fig. 2. Synanthropization index (Sw) and apophytization index (Apw) of segetal flora depending on habitat conditions
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The values of the anthropophytization (An) and
archaeophytization (Ar) indices, reflecting the contri-
bution of geographically alien elements in the studied
flora, including the taxa that have been naturalized for
the longest time (archaeophytes), are similar in the
individual habitats (Fig. 3). The higher values of the
former parameter generally apply to the habitats more
favourable for agricultural production due to their soil
conditions and/or location in the terrain (see Table 1).
The lack of differences in both parameters confirms

that the capacity which the conventional system has,
even in its extensive version, is poorly used in the stu-
dy area or that there is not much attention paid to the
effectiveness of weed control treatments, including
herbicide application, compared to ecological produc-
tion conditions. The values of both indicators in qu-
estion determined for habitat 5 differed substantially
from the other values, which is yet another argument —
although not confirmed statistically — proving the low
usefulness of this location for arable use.

Table 1
Characteristics of the study area

Number of

. Location and . Altitude o phytosociological relevés
Habitat GPS coordinates Soil (masl) Exposure Slope (°)
E* K*
Hajdowki
1 99°4236N 10 dB":Dl 450-470 E, SE 1-3 12 12(5)%
20°20°24.8"E cavy dusty loam
Hajdowki
2 49°4209N 12 dB":Dl 470-480 E 1-3 12 12011
20°20°10.6"E cavy dusty loam
Przylaski
49°42°41.2°N B
3 20°21°56.5"E N W 480-500 S, SW 13 15 15(14)
eavy loam
49°42°10.8"N
20°21°41.8"E
Wjtostwo
1 Zaswiercze
49°42°02.2°N 12 Bw
4 20°20°09.5"E silty clay 510-530 E, NE 3-7 15 15(9)
49°41°48.7°N
20°19°18.0"E
Jurki
49°40°32.0"N 14 Bw
5 20518°57.6’E medium dusty loam  540-570 E,NE 6-9 15 15(11)
49°40°26.4”N heavy dusty loam
20°18°51.17E
Zagrody
49°41°10.1"N 3B
6 20°19°00.1"E W 570-620 S, SE 3-7 15 15(11)
clay and clay forms
49°41°17.3"N
20°19°23.0"E
Barszcze 13 Bw[] L, sk
7 49°40°18.8"N : 610-620 G SW 0; 1-3 12 12(9)
202218 1”E clay and clay forms ;. SW

E* — ecological crops, K — conventional crops; 10-14 soil — agricultural complexes: 10 — mountain wheat soil complex, 11 —
mountain cereal soil complex, 12 — oat-and-potato soil complex, 13 — mountain oat-and-fodder soil complex, 14 — arable land

designated for grassland, Bw — leached brown soil, [ ] - soils formed on sedimentary rocks with carbonate cement,

— soils

formed on sedimentary rocks with non-carbonate cement, ** — in brackets number of fields where herbicides were used; ***
—local top area
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Fig. 3. Anthropophytization index (An) and archacophytization index (Ar) of segetal flora depending on habitat conditions

The values of the kenophytization index (Kn)
of the flora and, as a consequence, its modernization
index (M), evidencing the modern penetration of alien
species (mainly epecophytes) into crops (Fig. 4), de-
monstrate the small scale of this phenomenon within
the study area and the limited susceptibility of crops in
this conditions to accept this group of newcomers. At
the same time, the former of these parameters seems

24

to be modified within the study area by farming sys-
tem more clearly than the other parameters, which is
evidenced by a signficant dispersion of the empirical
values. The absence of a uniform trend in the mean
values of the kenophytization index within the study
area may however prove that the intensity of this pro-
cess 15 determined by the history of farming carried out
under specific habitat conditions.

EKenophyﬂ:izaﬁcn index (Kn)
22 [ {FModemization index (M)

20 p

18

Habitat

Fig. 4. Kenophytization index (Kn) and modernization index (M) of segetal flora depending on habitat conditions
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DISCUSSION

The results of this study prove the low varia-
tion of the geographical-historical spectrum of the
studied floras. Regardless of production conditions,
native plants, spontaneophytes, form the core of weed
infestation in all the habitats. This confirms the low
usefulness of the investigated habitats as arable land,
similarly as it is in other regions of the Western Car-
pathians (Kope ¢, 1999). The physiographic and soil
conditions here can determine the greater success of
the local flora, even in the case of more intensive far-
ming methods. Similar results with regard to cereal
cropping using the conventional system in the area of
the Beskid Wyspowy Mountains were earlier presen-
ted by Hoché6t (2001), who demonstrated a strong
relationship of segetal flora, its biological structure and
geographical-historical spectrum with the location of
fields in the terrain. In her opinion, the strong domi-
nance of species of local origin in weed infestation of
crops is evidence of the usefulness of the habitats for
arable use other than conventional tillage farming and
the knowledge of the geographical-historical spectrum
of the segetal flora should be useful for the optimisa-
tion of soil use in habitats unfavourable to cropping.

The presented correlations are in agreement
with the results of the study of Balcerkiewicz
and Pawlak (2010) who showed that native taxa
frequently accounted for more than 50% of species
occurring in the phytocoenoses of cereal crops, in par-
ticular under extensive farming conditions. In their
opinion, the number of spontaneophytes and their im-
portance are clearly higher there, while these species
play a marginal role in communities developing under
strong anthropopressure conditions. Spontaneophytes
are also an important element of field phytocoenoses
developing in extreme habitat conditions, e.g. exces-
sively moist habitats (Krawiecowa, 1968; W6j-
cik, 1968;Kornag, 1981;).

Results different than those presented above
were obtained in the conditions prevailing in the Opole
region (Jezierska-Domaradzka and Kuz-
niewski, 2007) and in the Lublin region (Kape-
luszny and Haliniarz, 2007), which are more
suitable for agriculture and where the proportion of na-
tive species in weed infestation was not more than half
of resources of the identified arable floras. This corre-
lation applies even more clearly to Wielkopolska (Gre-
ater Poland) where the percentage of native species is
only about 35%, whereas archaeophytes account for
as much as 50% and kenophytes for nearly 15% of the
total number of real segetal flora species (Latowski
et al. 2010).

The differences, statistically not confirmed,
in the level of synanthropization of the segetal flora
as influenced by farming systems similar in terms of

their intensity show a similar or low level of anthro-
popressure, which is also contributed by the less favo-
urable physiographic and soil conditions of the study
area. In their comparative study, Dagbkowska and
Grabowska-Orzgdata (2011) presented simi-
lar values of this index for the flora of conventional
crops in the habitats of Pogérze Wielickie (Wieliczka
Foothills), thus habitats located in an area more favo-
urable to agriculture, and much lower values for some
other parts of the Beskid Wyspowy and Gorce Moun-
tains where agriculture is more extensive.

Assuming that flora synanthropization is a re-
sultant of two opposite processes: apophytization and
anthropophytization (Kornas, 1981; Chmiel,
1993), one may express the conviction that currently
the former process determines the level of transfor-
mation of the arable floras in question. It is probably
attributable to much richer flora resources of sponta-
neophytes, mainly apophytes, which are much better
adapted to the local physiographic and soil conditions
than the cultivated species and less numerous, typical
segetal weeds (anthropophytes). Balcerkiewicz
and Pawlak (2010) express a view that many native
species find in fields more suitable conditions than in
the communities from which they originate, and as a
result of that they are troublesome crop weeds. This
applies especially to apophytes, which are common
within the study area under each of the farming sys-
tems investigated, such as: Cirsium arvense, Galium
aparine, Stellaria media, Chenopodium album, Ely-
mus repens, or Equisetum arvense. Due to the favoura-
ble habitat conditions, their list is much longer in the
study area (see Table 2).

The opinion of different authors (Stupnic-
ka-Rodzynkiewicz and Hochdét, 2000;
Dagbkowska et al. 2007; Feledyn-Szew-
czyk, 2008) concerning the special role of ecological
crops for the maintenance of the richness and diversity
of segetal species, in particular archaeophytes, was not
confirmed unambiguously under the conditions of this
study, but this is no ground for questioning the cor-
rectness of this opinion. The above-mentioned authors
were based on comparisons of farming systems diffe-
ring in intensity more than it was the case in the present
study. In the opinion of Roschewitz etal. (2005),
the ecological farming system more clearly affects
weed species diversity in the conditions of homogene-
ous landscapes. On the other hand, in the case of a mo-
saic of habitats (and thus in the case of the diversity of
plant communities as it was in the study area), the va-
riation in the flora caused by the farming system is not
evident. The similar values of the archaeophytization
index of the cereal weed flora show that the differences
in intensity of the compared farming systems within
the study area come down to theoretical assumptions,
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whereas in agricultural practice the level of anthropo-
pressure related to them is similar. This may be evi-
dence that the investigated conventional farms use
more extensive production practices than it might be
expected, even in less favourable conditions for agri-
culture, or they ineffectively implement the measures
envisaged for this type of production.

In each of the habitats studied, archaecophytes
have a several times higher percentage in the flora of
alien origin than kenophytes, similarly to other regions
of the Carpathian Mountains (Hoch 61,2001; Dab -
kowska and Grabowska-Orzgdata, 2011).
This shows the historical continuity of agricultural cul-
ture in the study area and, at the same time, is eviden-
ce of the slow pace of modern transformations in the
local segetal flora, which is also confirmed by the low
values of the kenophytization index, in particular the
flora modernization index. The slightly higher values
of the parameter representing the “rejuvenation” of the
alien flora was calculated for the habitats situated in lo-
cations with more favourable conditions for cropping
as well as more accessible from farm buildings and in
terms of transport due to the character of their topo-
graphy. This confirms the inevitability of transforma-
tions of arable flora, which is also mentioned by other
authors (Stupnicka-Rodzynkiewicz, 1995;
Chmiel, 2006; Dabkowska and Grabow-
ska-Orzadata, 2011), and their greater intensity
in the conditions more susceptible to anthropogenic
disturbances.

The conviction about the low level of anthropo-
pressure within the study area is also based on the oc-
currence, under both farming systems, of archaecophy-
tes such as, in particular, Bromus secalinus, Centaurea
cyanus, or Sinapis arvensis, which represent species
that have been long mentioned as threatened species
in intensive agriculture areas (Kornas, 1981; Al-
brecht, 1995; Warcholifniska, 1994, Boma-
nowska, 2010; Sicinski and Sieradzki,
2010). This opinion is also substantiated by the occur-
rence of dangerous grass species (Apera spica-venti
and Avena fatua) in the study area, regardless of pro-
duction conditions, which systematically increase their
importance in the southern part of the country (Ho -
chdét, 2001; Dagbkowska and Labza, 2010).
Their frequency and intensity of occurrence also in
conventional cereal crops are evidence of the lack of
regular use or inappropriate selection of herbicides,
which is not justified even by the extensive character
of the production methods used.

To sum up, one can conclude that the study area,
due to its habitat specificity, different land use forms,
the maintenance of traditional, extensive farming sys-
tems in conventional agriculture, and the growing in-
terest in ecological production methods, is an enclave

that provides a richness of native synanthropic flora.
This also provides an opportunity for maintaining the
diversity of representatives of the oldest group of anth-
ropophytes threatened in field habitats in other regions
of Poland.
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Zréznicowanie i stopien przeobrazenia
flory chwastéw w ekologicznych
i ekstensywnych konwencjonalnych uprawach
zb6z w wybranych siedliskach
Beskidu Wyspowego

Streszczenie

Celem pracy bylo okreslenie wptywu warunkéw
produkcji, ksztaltowanych przez czynniki siedliskowe
oraz system gospodarowania, na spektrum geografi-
czno-historyczne flory chwastow towarzyszacych up-
rawom zb6z oraz wybrane aspekty jej przeobrazen.
Badania prowadzono w latach 2009-2011 w siedmiu
siedliskach polnych na terenie gminy Stopnice (Beskid
Wyspowy). Materiat badawczy stanowity 192 zdjecia
fitosocjologiczne wykonane metodg Braun-Blanquet’a
w ekologicznych i ekstensywnych konwencjonal-
nych uprawach zb6z. Uzyskane wyniki Swiadcza
o niezaleznej od warunkéw przewadze liczbowe;j
w zachwaszczeniu gatunkéw rodzimych (spontane-
ofitdw) nad taksonami obcego pochodzenia. Flora ob-
cego pochodzenia jest zdominowana przez archeofity,
wskazujgce na historyczng ciggtos¢ kultury rolnej ob-
szaru bada. Dominujacy udziat we florze spontane-
ofitdw synantropijnych (apofitéw) Swiadczy o wiodg-
cej roli procesu apofityzacji, a tym samym o matym
wplywie antropopresji na stan i mierzalne przemiany
flory.

Parametry opisujagce synantropijne przeob-
razenia flory polnej, tj. wskaZnik antropofityzacji, ar-
cheofityzacji, kenofityzacji oraz modernizacji flory
nie wykazujg istotnego zréznicowania spowodo-
wanego warunkamiprodukcji.Istniejajednak przestanki
pozwalajgce na domniemanie, Ze o kierunkach i nasile-
niu przeobrazen flory segetalnej obszaru badan bardziej
decydujg warunki siedliskowe, ktére zapewniajg
trwale wspotwystepowanie zréznicowanych form
uzytkowania ziemi i zbiorowisk roslinnych, isto-
tnych dla utrzymania rdéznorodnosci biologicznej
i wzmacniajacych zrownowazenie Srodowiska rolni-
czego.
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