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The floristic diversity variation of different anthropogenized habitats in dependence on farming
systems was explored during 2006-2007 in Kaunas Region in Central Lithuania. The main goal
of this research was to evaluate and compare the impact of organic and traditional farming on
floristic diversity. Thirty plots (1 m2) were selected from different agri-environment backgrounds
in crop fields and their margins of organic and of intensive agriculture at the Lithuanian
University of Agriculture. The greatest species diversity (71 sp.) was determined in the field
margins of organic farming. The intensive farming system emerged with a negative input for
floristic diversity due to the use of mineral fertilizers and various pesticides during plant
vegetation. Registered plant diversity was represented by 21 plant families of Magnoliophyta
(Angiopsermae) and one family of Equisetophyta depending on the farming system and
habitat anthropogenic level.
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Introduction
Over about 5 000 yrs of agriculture development
in Central Europe, the anthropogenic
transformation of nature from old–growth
woodlands into mosaic landscapes with
agricultural and semi-natural habitats has
affected the level of species biodiversity
(Waldhard et al., 2003). Landscape changes have
occurred with acceleration sequences in several
stages: a continual increase in the scope and
complexity of ecological problems, growing
destabilization of natural households and rising
irreversible changes (Bastian & Bernhart, 1993).
Increasing land use and other anthropogenic
factors during the last 1000 yrs has had a
fundamental impact on loss of biodiversity (Piorr,
2003). This particularly concerns species of
vascular plants as well as diversity of
biocoenoses and ecosystems (Ellenberg, 1996).

In the middle of the 20th century traditional and
diverse management of farming were replaced by
modern, highly specialized agriculture.
Intensification of agriculture was achieved by
high cropping technologies which used highyielding cultivars, mineral fertilizers, pesticides,
and irrigation in dry regions. These agricultural
measures contributed to a tremendous increases
in food production (Matson et al., 1997). On the
other hand, large territories with unfavorable
climate, topography and poor soils were
threatened by abandonment. In consequence, the
small-scale mosaic of grassland and arable fields
which has maintained the high diversity of
habitats was replaced by extensive managed
grasslands and forests (Buhler-Natour & Herzog,
1999). The intensive and extensive management
of agriculture affects both abiotic (soil, water, air)
and biotic (species, communities and
biodiversity) resources (Cooper, 1993). As many
authors report, floristic cover declined in
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diversity over the last few decades in arable
fields, grasslands and boundary sites (Sutclife
& Kay 2000). The main causes for this decrease
in plant species diversity are abandonment and
intensification of management systems (Korneck
at al., 1998).
Today, nearly 40 % of the area of the European
Union (EU) is occupied by agriculture for food
and raw materials production. Most of the
remaining area is forest, settlements and
roadways (Bruyas, 2002). It should be stated that
agricultural areas in most Central European
countries serve not only for agricultural
production but also have important additional
functions such as preserving abiotic resources,
stimulating human recreation and conserving
biodiversity (Commission, 1999; Tait, 2001).
In defining the conservation of biodiversity, the
assessment and evaluation of biodiversity have
become important in agricultural areas. As EC
Regulations (EEC, No 2078/92) state, deeper
knowledge of the positive and negative impacts
of agriculture on biodiversity is required.
Therefore, the impact biodiversity of different
farming systems (intensive and organic) was
investigated and presented in this issue.

Materials and methods
The usually measured and expressed within
habitat-patch-scale ß–diversity of arable plants
was investigated in fields of organic (OF) and
intensive farming (IF). The 3 clusters of 5 relevés
(total 30) of each semi-natural uncropped
cultivated margins (UCM) and fully
anthropogenized habitats – in crops (winter
cereals) communities were applied to determine
and to compare the diversity in researched areas
(Whittaker, 1975). The initial data of phytodiversity was obtained in summer (June-July) in
crop fields and in uncropped cultivated margins
(UCM) both of organic farming (OF) at Ecologic
Farm (EF) and of intensive farming (IF) at the
Training Farm (TF) and the Research Station (RS)
of the Lithuanian University of Agriculture (LUA)
during 2006-2007 (Figure 1). The relevés plots
size was selected as 0.5 m2. Relevés were set out
along transects in sections of 20-25 m (KENT &
COKER, 2003). Stratified sampling was carried out
on sandy moraine loam humic horizon of CalcariEpihypogleyic Luvisol, LVg-p-w-cc (Buivydaitė
et al., 2001). The soil pH varied from 7.1 to 7.0,
humus content was medium – 2.3–2.5 %. The
registered plant species were listed and grouped
according to commonly used taxonomical
interpretation (Jankevičienė, 1998; Gudžinskas,
1999). The species frequencies and abundance
were recorded according to the Braun-Blanquet
(1964) classification scale. The Shannon–Wiener
biodiversity index H’ (H’= - S pi ln pi) of non
cultivated species richness or diversity with
relative abundance (A), expressed as a
proportion of total cover (P) was used (Kent &
Coker, 2003).
Additionally the statistical significance of the
presentation of each species was recorded by
standard deviation (SD) for each cluster (p<0.05).

Results and discussion

Figure 1. Localization of studied area
(54°53’48.32"–54°52’30.92"N, 23°51’40.85“–
23°51’40.02"E)
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According to Piorr et al. (2003), current land use
techniques are responsible for a loss of
biodiversity, in contradiction to the fact that
increasing land use 1000 yrs ago fostered the
development of a high level of species
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biodiversity in Central Europe. With regard to
the data under field conditions for different land
use, the maximum average biodiversity (81
species) was determined under sustainable
farming conditions at the Organic farm during
2006-2007 (Figure 2).

and the total number (70 species) of species
persisted in 2007, and 81 species were registered
in total during 2006-2007. Harmful invasive (EPPO
2000/29/EC) or Red List species were not
registered.
Registered plant diversity was represented by
21 plant families of Magnoli ophyta
(Angiopsermae) and 1 family of Equisetophyta
depending on the farming system and habitat
(Table 1). Magnoliopsida predominated over
Liliopsida. Diversity of Liliopsida
(Monocotyledonae) produced the least
abundance, i.e. 3 families, while the Poaceae family
was represented by the largest number of genus
(4-13) and species (7-16). The following sequence
represents the abundance of Magnoliopsida
(Dicotyledonae) families in descending order:
A s t e ra c e a e > Fa bac e ae >B r ass i c a c e a e >
Caryophyllaceae> Rosaceae> Polygonaceae>
Scrophulariacea > Onagraceae> Apiaceae>
Lamiaceae> Geraniaceae> Plantaginaceae.
Remainder
families:
Boraginaceae,
Chenopodiaceae, Violaceae, Urticaceae,
Rubiaceae and Equisetaceae were monotypic.
There were no bryophytes species in the cover
of all the research areas.

The most aggressive in terms of habitat
environment is the intensive farming system
found at the Training Farm of the Lithuanian
University of Agriculture, which produced the
lowest number (24 sp.) for biodiversity. The
conditions at the IF Research Station to a certain
extent provided increased of biodiversity (56 sp.)
in comparison with the Training Farm. The highly
intensive farming system at the Training Farm,
involving usage of various pesticides (herbicides,
insecticides, fungicides etc.) and doses of
chemical fertilizers (N120P90K90), led to the minimal
plant species diversity in all the researched areas.
Interaction between farming type (different
cultivation, mineral fertilizers and pesticides) and
habitat biodiversity variation is mentioned by
some authors (Eiswerth & Haney, 2001). Human
activity has changed biodiversity. Twelve
perennial species disappeared on the Organic
farm due to the dismantling of a water tower and
land reclamation in 2006. These actions stipulated
changes to habitat conditions and floristic
diversity in 2006. On the other hand, the same
number (12 species) of new species established

Vegetation spatial analysis of different level
anthropogenized areas (arable fields under winter
crop and uncropped cultivated field margins) of
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Figure 2. Biodiversity under various land use
(mean ± SD intervals, p <0.05)
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Figure 3. Impact of anthropogenic level and
farming type on biodiversity (mean ± SD
intervals, p <0.05)
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Vicia angustifolia+
Vicia tetrasperma+
Vicia sepiumVicia craccaViola arvense
Veronica chamaedrysVeronica arvensis
Veronica agrestis+
Urtica dioica
Tripleurospermum
Trifolium repens
Trifolium pratense
Thlaspi arvense
Taraxacum officinale
Stellaria media
Stellaria graminea
Symphytum officinale
Sisymbrium altissimumSinapis arvensis
Silene pratenseScirpus sylvaticusRumex crispus
Rumex acetosa+
Ranunculus repens
Ranunculus acris
Raphanus raphanistrus+
Potentila anserina
Polygonum persicifolia
Polygonum aviculare
Poa trivialis
Poa pratensis
Poa annua
Plantago major
Phragmites australisPhleum pratense
Typhoides arundinaceaOenothera biennisMyosotis arvensis
Myosurus cristatus+
Medicago lupulina
Matricaria discoidea
Lotus corniculatus
Lolium multiflorum
Lolium perenne
Lathyrus pratensis
Lapsana communis+
Lamium purpureum
Juncus bufonius+
Heracleum sibiricum
Glechoma hederacea+
Geranium pusillum+
Geranium pratense+
Galium aparine
Galeopsis pubescens
Festuca pratensis
Festuca rubra
Fallopia convolvulus
Erynchium
Equisetum arvense
Epilobium angustifoliumElytrigia repens
Deschampsia cespitosa
Dactylis glomerata
Conyza canadensisCirsium arvense
Chenopodium album
Chamomilla suaveolens
Chamomilla recutita+
Cerastium holosteoides
Carduus crispus
Capsella bursa-pastoris
Bromus molis
Arthemisia vulgaris
Arctium tomentosus
Apera spica-venti
Anthriscus sylvestris
Anchusa arvensis+
Alopecurus geniculatus
Alchemilla aggr. vulgaris
Agrostis stolonifera
Achillea millefolium

with
higher
anthropogenized agro–
ecosystems for crops of all
investigated
farming
systems. Plant diversity
was generally lower in
cropped fields due to
competition from the crop.
As Hyvönen (2007) and
Büchs (2003) report, the
investigation
results
suggest that despite some
benefits for biodiversity,
organic farming at early
phase cannot recover weed
populations to the same
level as before application
of intensive cropping
measures. Therefore the
largest diversity was
obtained (71 species) in
UCM and in crop fields (45
species) of OF LUA.

OF UCM was the most
diverse option with the
greatest number of grasses
and forbs species, as well
as ruderal and segetal
perennials and annuals.
Perennial grasses and forbs
predominated in the cover
of OF UCM (Figure 4). The
cover of some grass (Poa
0
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Figure 4. Differences in mean species richness and cover (P) in UCM (Taraxacum officinale L.)
and in crop of OF (mean ± SD intervals, p <0.05; + added species in species composed a
significant share (25–40%)
2007, - extinct sp. in 2007)
in cover.
various farming systems (organic (Organic Farm)
and intensive farming (Training Farm and
Research Station) had different impacts on plant
biodiversity (Figure 3). The highest richness of
plant species occurred in semi-natural habitats –
UCM (with the exception of IF TF) in comparison
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The share of different genus of annual and
perennial ruderalics and segetalics comprised an
insignificant part, often less 5% of total cover, in
OF UCM. Their content in OF crops was reliant
on the cover density of crops stand. Due to the
removal of a water tower and small wetland nearby
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Viola arvensis
Vicia cracca
Veronica arvensis
Urtica dioica
Tripleurospermum maritim a
Thlaspi arvense
Taraxacum officinalis
Stellaria media
Sonchus olereaceus
Sonchus arvensis
Rum ex crispus
Sinapis arvensis
Rhaphanus raphanistrum
Ranunculus repens
Potentila anserina
Polygonum persicifolia
Polygonum aviculare
Poa pratensis
Plantago major
Plantago lanceolata
Oenothera biennis
Myosotis arvense
Medicago lupulina
Matricaria discoidea
Lolium perenne
Leontodon autumnalis
Lathyrus pratensis
Galium aparine
Festuca rubra
Festuca pratense
Festuca arundinacea
Fallopia convolvulus
Equisetum arvense
Erysimum cheirantoides
Elytrigia repens
Deschampsia caespitosa
Dactylis glomerata
Conyza canadensis
Cirsium arvense
Cherophyllum aromaticum
Chenopodium album
Carex hirsuta
Carex echinata
Cerastium holostea
Centaurea cyanus
Capsella bursa-pastoris
Bromus secalinus
Bromus mollis
Artemisia vulgaris
Arenaria serpylifolia
Arctium lapa
Apera spica-venti
Alopecurus geniculatus
Agrostis stolonifera
Achilea millefolium
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Figure 5. Species richness and cover in crop cover (P) of IF Research Station (mean ± SD intervals, p
<0.05)
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Figure 6. Species richness and cover in UCM of IF Training Farm (mean ± SD intervals, p <0.05; +
added species in 2007; - extinct sp. in 2007)
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Table 1. Taxonomic diversity in different farming systems
Family / Classes

Genus
EF
RS
TF
1. Poaceae (Liliopsida)
13
10
4
2. Asteraceae(Magnoliopsida)
10
11
3
3. Fabaceae (Magnoliopsida)
5
3
4. Brassicaceae (Magnoliopsida)
5
5
5. Caryophyllaceae (Magnoliopsida)
3
3
1
6. Rosaceae (Magnoliopsida)
3
1
7. Polygonaceae (Magnoliopsida)
3
4
8. Scrophulariaceae (Magnoliopsida)
4
1
1
9. Onagraceae (Magnoliopsida)
2
1
10. Apiaceae (Magnoliopsida)
2
1
11. Ranunculaceae (Magnoliopsida)
1
1
12. Lamiaceae(Magnoliopsida)
1
13. Geraniaceae (Magnoliopsida)
14. Juncaceae (Liliopsida)
1
15. Plantaginaceae (Magnoliopsida)
1
1
16. Cyperaceae (Liliopsida)
1
1
Monotypic families and genus
17. Chenopodiaceae(Magnoliopsida) 1
1
1
18. Violaceae(Magnoliopsida)
1
1
19. Urticaceae(Magnoliopsida)
1
20. Rubiaceae(Magnoliopsida)
1
1
21. Equisetaceae (Equistophyta)
1
1
22. Boraginaceae (Magnoliopsida)
1
Total: 22 61
48
10

at OF in the autumn of 2006, some species
fluctuation occur in 2007: 12 perennials and
synanthropic species became extinct, while the
same number of species settle down in
accordance with changed environmental
conditions.
Variation of diversity of IF RS UCM and crop
was in line with the analogous OF habitats. The
intermediate number of species (56 sp.) confirmed
the less intensive farming in the Research Station
of LUA. There were 43 species established in
UCM and about half that number, 21 species, in
crop fields (Figure 5).
According to Crichley et al. (2004), the removal
of field margins from intensive agriculture of
Training Farm and Research Station of LUA
followed by annual soil cultivation decreased the
abundance of diversity. Abiotic measures pesticides, mineral fertilizers etc. - used in the
intensive farming system at the Training Farm
led to decreasing diversity both in crop fields (9
species) and UCM (13 species). Cover of non-
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EF
16
12
9
6
4
3
5
4
2
2
3
3
2
2
1
1

Species
RS
12
12
3
5
3
1
5
2
1
1
1
2
2

TF
7
3
1
1
-

1
1
1
1
1
1
81
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1
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crop species ranged mostly between 1-2% (Figure
6).
The total plant cover of non-cropped species
varied depending on the farming system and
anthropogenic level of habitat (Figure 7). The
350

300
250

200

150

100
50
3.2

3.6

2.5

2.1

2.6

2.9

0
OF, EFcrop OF, EF UCM IF, TF crop
P,%

IF, TF UCM

IF, RS crop IF, RS UCM

H'

Figure 7. Farming impact on biodiversity index
(H’) and total plant cover (P) (mean ± SD intervals,
p <0.05)
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cover of non-crop species was highest on OF EF
UCM, reaching 310%, and the least (only 15%)
was on IF TF UCM. The plant cover of OF UCM
was the most closed and even in comparison with
IF UCM.

vegetation predominated in cereal crops (both
IF and OF). A possible explanation for the
variation between cultivated (crops) and
uncropped (margins) areas might also be
differences in land use.

The following sequence represents the total
cover in descending order: OF, EF UCM>OF, EF
Crop>IF, RS UCM>IF, RS Crop>IF, TF Crop>IF,
TF UCM.
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