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Abstract

This paper presents an analysis of changes in functional
diversity of weeds in spring barley grown in the period 1990-
2004 in crop rotation after potato with a 25% share of this cereal
(potato — spring barley — field pea — winter triticale) as well as in
crop rotation with its 75% share (potato — spring barley — spring
barley — spring barley) in which barley was grown once and twi-
ce after the same barley crop. No weed control was used in the
present experiment. Every year in the spring (at full emergen-
ce of barley) and before harvest, the species composition and
numbers of individual weed species were determined, as well
as their weed biomass before harvest. On this basis, the selected
functional diversity indices were calculated. Multidimensional
techniques were used for dividing weeds into functional groups
and for the determination of some of the indices. Potato/barley
crop rotation with a 25% share of barley and growing spring
barley once and twice after the same barley crop did not diffe-
rentiate weed functional biodiversity.

The weed functional diversity indices showed different
variations over time. Higher variation was usually observed for
the indices calculated for the summer communities compared
to the spring ones. The strength and significance of the positive
correlation between weed functional diversity and precipitation
in the growing season and of the negative correlation with mean
temperature for the period from April to August were dependent
on the measure of diversity. The functional diversity indices
showed high convergence. The FD and FAD indices proved to
be interchangeable.

Key words: weeds, functional diversity, functional groups,
functional diversity indices, spring barley, crop
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INTRODUCTION

More and more attention is devoted to weed
biodiversity. A special group focused on this issue

(Weeds and Biodiversity Working Group) has been es-
tablished within the European Weed Research Society
(EWRS). The number of publications on this subject
is also growing. So far, most of them have referred
to weed species diversity. Its common measure is the
number of species (Blecharczyk etal. 2000; Lo -
sosovad etal 2004; Kaar and Freyer, 2008).
Measures that take into account the quantitative pro-
portions between species such as the Shannon-Wiener
index, for example, are also used more and more fre-
quently (Stevensen et al. 1997; Jedruszczak
and Antoszek, 2004; Jastrzebska etal. 2006;
Feledyn-Szewczyk, 2008). These measures
treat equally all species present in a community, irre-
spective of the role played by them in the ecosystem.
Only the relative abundance of each species determi-
nes its importance (M agurran, 2005; Mouchet
et al. 2010).

Functional diversity offers a different look at
this issue. It is understood through the concept of eco-
logical niche that describes comprehensively the role
of an organism in the biocoenosis, taking into account
its food relationships, habitat preferences and adapta-
tions, life forms and strategies, intra- and interspeci-
fic interactions, underlying processes, etc. (Elton,
1927). It is thus based on organisms’ traits that in-
fluence the functioning of the ecosystem (Tilman,
2001). Species that have a similar effect on a particular
process (processes) in the ecosystem or are characteri-
zed by a similar response to environmental conditions
are grouped into the so-called functional groups (Ho -
oper et al. 2002). Functional groups of organisms
are defined on the basis of one trait (Scrosati et al.
2010) or many traits (Walker and Langridge,
2002). The number of functional groups and species
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richness of each group are a common measure of func-
tional diversity (Tilman, 2001; Scrosati et al.
2010). The Simpson and Shannon-Wiener diversity in-
dices, based on the proportions of abundance of func-
tional groups (Devin etal. 2005; Scrosati et al.
2010), and formulas referring to cluster analysis (P et -
chey and Gaston, 2002) are also used. In functio-
nal diversity assessment, an essential problem is how
many traits and which traits should be taken into ac-
count, how to standardize the method of expression of
these traits, and how to incorporate species abundances
(Petchey and Gaston, 2006). Trait selection is
usually arbitrary, which is considered to be a weakness
of this concept (Petchey and Gaston, 2002).

In the last decade, many papers on functional
diversity have appeared in the world literature (Pet-
chey and Gaston, 2006; Schleuter et al
2010), also including those relating to functional di-
versity of plant communities (Diaz and Cabido,
2001; Walker and Langridge,2002; de Bel-
lo etal.2006; Leps§ etal. 2006; Biwas and Mal-
lik, 2010). Nevertheless, there are still relatively few
articles that deal with weed communities (Lemerle
etal. 2004; Puricelli and Tuesca, 2005; Stor-
key, 2006; Singh etal. 2008).

The aim of this paper is to test several functio-
nal diversity indices in terms of the possibility of using
them in the assessment of field weed communities.

MATERIALS AND METHODS

The data forming the basis for this paper origi-
nate from a strictly controlled, static field experiment
carried out in the period 1990-2004 at the Balcyny
Production and Experimental Station (N = 53°3549 ,
E = 19°5120.3 ). The experiment was established on
typical grey-brown podzolic soil derived from light
silty loam, included in the soil category of medium
soils, with a humus content in the topsoil from 1.49
to 1.61% and with medium macro- and micronutrient
availability in the soil. The objects of the study were
weed communities in spring barley (Hordeum vulgare
L.), grown in two crop rotations with a 25% and 75%
share of this cereal:

A — 25%: potato — spring barley — field pea —

winter triticale;

B — 75%: potato — spring barley — spring barley

— spring barley.

The experiment was set up in a randomized
block design with four replications. The total number
of plots was 32, and the area of a single plot — 20 m?.

Three crop rotation fields sown with barley were
chosen for the study, notably: crop rotation A — after
potato (potentially the best crop stand — A-p), and crop
rotation B where barley was grown once (B-b) and

twice (B-bb) after the same barley crop, that is, for the
second and third time, respectively, in the same field.

No weed control was used in the experiment
(throughout its whole duration) in order to make the
role of the forecrop itself more evident.

Weed infestation of spring barley was determi-
ned each year in the spring (at full emergence of the ce-
real crop) and before harvest, in duplicate in each plot,
by determining weed density and species composition
at designated fixed sites (1m?). In the case of monoco-
tyledonous weeds, the number of stems was counted in
the analysis performed before harvest. During this se-
cond analysis, weed biomass (air-dry weight) was also
determined with a breakdown into individual species.

Detailed information on the experimental con-
ditions can be found in the paper of Wanic et al.
(2010). The results on weed species composition and
density in spring barley (in the spring and before ha-
rvest) as well as the results on biomass (before harvest)
were used to calculate several selected functional di-
versity indices: FR (Tilman, 2001, see also: Ri-
cotta,2005),FD(Petchey and Gaston, 2002),
FAD (Walker etal. 1999), H (Shannon, 1948;
Wiener, 1948), Q (Rao, 1982; Mouchet et al.
2010). They were calculated for the communities from
each crop stand (crop rotation-forecrop), year, and
time of determination.

FR (functional richness) means the number of
functional groups in a weed community. Functional
groups were distinguished on the basis of three arbitra-
rily chosen functional traits:

— the belonging to a biological group according

to the growth cycle (Domariska, 1997);

— the most frequently occupied layer in the ce-
real crop(Domanska, 1997);

— the ecological indicator value expressed as
the soil trophic state index (Tr) according to
Zarzycki etal. (2002).

All weed species that appeared in the barley
crop during the study period were included in the clas-
sification. On the basis of cluster analysis, they were
divided into 5 theoretical groups by grouping these
species using k-means clustering. The species compo-
sition of the particular groups is presented in Table 1.
The Latin nomenclature of weed species follows M -
rek et al. (1995). Species richness of the actual gro-
ups in the communities is also presented.

FD (functional diversity) is equal to the sum of
the branch lengths of a dendrogram constructed by clu-
ster analysis on the basis of the traits forming the ba-
sis for dividing the species into functional groups. The
agglomeration of species was performed by Ward’s
method, using the Euclidean distance as a measure of
dissimilarity between them. An example of calculation
of FD is shown in Fig. 1.
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The other indices were calculated in accordance
with the below formulas.
S
>4

J=1

FAD (functional attribute diversity): FAD =

-
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Q (Rao’s quadratic entropy): Q=Z Z d;pip;
i=1 j=i+]

FR
H (Shannon-Wiener’s entropy): H = Z (p:Inp,)
x=1

where:

S — the number of species in the community;

d[,j — dissimilarity between species i and j, me-
asured by the Euclidean distance;

FR — the number of functional groups in the
community;

p, - the proportion of density or biomass of the
xth functional group in the community to
the sum of weed densities or biomass of
all groups;

p, - the proportion of density or biomass of the
ith species in the community to the sum of
densities or biomass of all species;

p, — the proportion of density or biomass of the
Jjth species in the community to the sum of
densities or biomass of all species.

Variations in the indices between years are pre-

sented in the form of variation range (min.-max.), co-
efficient of variation, and trends over time. The trends
of the indices over time are illustrated by showing the
direction and significance of the linear trend. Correla-
tions between the functional diversity indices, on the
one hand, and precipitation and mean temperature in
the study period, on the other hand, were determined
by means of coefficients of linear correlation. The rela-
tionships between the indices are presented in the form
of matrix scatterplots, together with the fitting of the
scatter of points to the linear function. The strength of
the relationships is expressed by the size and signifi-
cance of the correlation coefficients.

The calculations were made using STATISTICA

software.

Table 1.
Division of weed species infesting spring barley in the period 1990-2004 into functional groups

Functional group

Weed species in the group

Anchusa arvensis
Apera spica-venti
Conyza canadensis
Crepis tectorum

group 1

Galium aparine

Matricaria maritima ssp. inodora
Papaver rhoeas

Vicia hirsuta

Viola arvensis

Avena fatua
Chenopodium album
Cirsium arvense

group 2

Fallopia convolvulus
Polygonum lapathifolium ssp. lapathifolium

Raphanus raphanistrum
Sinapis arvensis
Sonchus arvensis

Capsella bursa-pastoris
Fumaria officinalis
Lamium amplexicaule

group 3

Myosotis arvensis
Poa annua

Thlaspi arvense
Veronica arvensis

Arenaria serpyllifolia
Erodium cicutarium

group 4

Myosurus minimus

Polygonum aviculare
Spergula arvensis

Echinochloa crus-galli
Equisetum arvense

group 5

Galeopsis tetrahit
Galinsoga parviflora

Plantago major
Stellaria media
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Fig. 1. An example of calculation of the sum of the branch lengths of a dendrogram constructed on the basis of the functional traits
for the weed community developed in the spring of 1990 in barley grown in crop rotation A after potato (A-p); the sum of the
values corresponding to the branch lengths a—m (here: measured by the Euclidean distance) is equal to the value of the FD
index (FD = 14.4); 1-5 — functional groups in the community according to the classification presented in Table 1.

RESULTS

A detailed analysis of weed density and biomass
can be found in the paper by Wanic et al. (2010).
Over the 15-year study period, weed density was
72-584 pcsxm in the spring, whereas before harvest
58-450 pcsxm™, and it did not depend on the barley
stand in the crop rotation. Weed biomass was in the
range of 24.7-317.2 gxm™? and it was generally the
lowest in the stand following a potato crop (A) and in-
creased along with the deterioration of the crop stand,
that is, when barley was grown in crop rotation with
a 75% share of this cereal (B), first after the same bar-
ley crop and then for the third time in the same field.
Weed density and biomass showed high variations be-
tween years as well as a positive correlation with pre-
cipitation and a negative correlation with temperature
in the study period.

Functional diversity of weeds in the spring bar-
ley crop, expressed by means of various indices, was
not differentiated by the conditions that were created

for the segetal vegetation by growing this cereal in crop
rotation. This applies both to the time of determination
in the spring and the status before harvest (Table 2). Po-
tato/barley crop rotation with a 25% share of this cereal
(A-p) as well as growing barley once and twice after the
same barley crop proved to be insufficiently contrasted
to affect the trait in question of the weed communities.
The functional diversity indices exhibited greater vari-
ation over time. However, it was significant that the
ranges and coefficients of variation of the individual in-
dices were similar for the three crop stands under inves-
tigation. Higher variation was usually observed for the
indices calculated for the summer communities com-
pared to those determined for their spring equivalents.
Irrespective of time of analysis and crop stand,
the lowest coefficients of variation were calculated for
FR. In the spring, representatives of all the five or only
four designated functional groups appeared, whereas
before harvest functional richness decreased, sometimes
even to three groups. As a result of that, the coefficients
of variation were determined in the range of 11.4-16.7.
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The full theoretical species representation of the
actual groups was not found in any year, stand or time
of determination (Fig. 2). The number of species rep-
resenting the individual groups was variable, ranging
from O to 6 taxa. Groups 1, 2, and 3 were usually repre-
sented by at least one species every year (an exception:
the year 1992 before harvest in the stand A-p). Group
4 was the group that did not appear most frequently in
the actual communities in the spring and before har-
vest (it was not represented by any species).

The index FAD showed the highest variation
between years (Table 2). The large amplitude between
the minimum and maximum of its value (the largest
one 14-644 in the stand B-p before harvest) and the
high coefficients of variation for the stands and times

of determination (67.3-95.5%) were to a large extent a
derivative of the applied procedure.

In the case of the spring communities that devel-
oped in the stands B-b and B-bb, the values of the FD
and FAD indices represented an increasing linear se-
quence, which was statistically confirmed (Table 2). The
significance of the linear trends over years was not dem-
onstrated for FR and for the indices weighted with weed
density (H’ gensity and Qqensiry)- In the case of the summer
time of determination, the indices based only on species
composition generally showed an increasing linear trend
over time (an exception is FR for the stand B-b), while
the trends of the indices that incorporated weed abun-
dance (density or biomass) usually did not find confir-
mation (an exception i Qpiomass for the stand B-bb).

Table 2.
Functional diversity indices for weeds in the spring barley crop and their variations expressed by means of simple statistics

Crop stand

Index value

Linear trend

Index . . - \" .
1n crop rotation 1 S-year mean min.-max. over time
spring
A-p 4.47 4-5 11.6 n.s.
FR B-b 4.47 4-5 11.6 n.s.
B-bb 4.53 4-5 114 n.s.
A-p 24.5 14.4-42.2 37.5 n.s.
FD B-b 21.8 9.2-35.9 39.6 Tk
B-bb 20.8 11.0-41.4 42.3 Tk
A-p 247 103-644 70.4 n.s.
FAD B-b 204 33-486 67.3 Tk
B-bb 196 58-636 81.5 T
A-p 0.61 0.35-0.86 27.0 n.s.
Qdemy B-b 0.58 0.36-0.84 25.7 n.s.
B-bb 0.60 0.41-0.98 26.6 n.s.
A-p 1.11 0.68-1.35 18.6 n.s.
’densny B-b 1.06 0.66-1.35 18.7 n.s.
B-bb 1.11 0.81-1.35 16.2 n.s.
before harvest
A-p 4.5 3-5 14.1 T
FR B-b 43 3-5 16.7 n.s.
B-bb 4.5 3-5 16.6 T
A-p 21.9 7-40 44.6 T okt
FD B-b 20.1 5-40 49.3 T sketesk
B-bb 21.6 6-37 44.3 Tk
A-p 202 24-516 73.4 T okt
FAD B-b 183 14-644 95.5 Tk
B-bb 201 23-468 73.4 Tk
A-p 0.61 0.28-0.83 36.7 n.s.
Qdcnsily B-b 0.56 0.21-1.02 35.0 n.s.
B-bb 0.59 0.21-0.90 35.5 n.s.
A-p 0.59 0.3-1.02 32.0 n.s.
Qpiomass B-b 0.56 0.25-0.73 25.3 n.s.
B-bb 0.57 0.25-0.94 32.5 Tk
A-p 1.05 0.40-1.51 37.0 n.s.
’dens“y B-b 0.93 0.41-1.48 37.4 n.s.
B-bb 0.94 0.33-1.40 33.0 n.s.
A-p 0.99 0.22-1.46 33.8 n.s.
 biomass B-b 0.88 0.58-1.29 28.6 n.s.
B-bb 0.87 0.47-1.28 27.3 n.s.

V- coefficient of variation over time, 1 — increasing trend, n.s. — non-significant trend, * — trend significant at p = 0.05, ** — trend
significant at p = 0.01, *** — trend significant at p = 0.001; the location of spring barley (crop stand): A-p — in crop rotation A after
potato; B-b — in crop rotation B the first time after spring barley; B-bb — in crop rotation B the second time after spring barley;
explanations of the indices in the methodology, Qaensity» H  aensity,— indices determined on the basis of weed density, Quiomasss H’ biomass —

indices determined on the basis of weed biomass
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Fig. 2. Species richness of functional groups in the weed communities in spring barley; the location of spring barley (crop stand):

A-p —in crop rotation A after potato; B-b — in crop rotation B the first time after spring barley; B-bb — in crop rotation B the
second time after spring barley.
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Weed functional diversity was mainly positive-
ly correlated with precipitation in the growing season
and negatively with temperature, but the strength and
significance of these relationships were different de-
pending on the measure of diversity and conditions in
particular months (Table 3). The indices FD, FAD, and
Quensity Showed a significant positive correlation with
total rainfall in April, at the same time being weakly
correlated with temperature in this month. None of the
indices exhibited a significant dependence on rainfall
and thermal conditions in May, while in June only FR
was significantly positively correlated with precipita-
tion. The higher temperature in July had a significant
effect on the decrease in weed functional diversity be-
fore harvest, as measured by the indices incorporating
SpeCieS abundance (Qdensitys Qbiomass’ H’densitys H’biomass)- All
the indices analysed in the summer period, except for
the index based on the Shannon-Wiener formula (H’),
were significantly negatively correlated with August
temperature, irrespective of the method of expression
of abundance. All the diversity indices in question were

negatively correlated with mean temperature for the pe-
riod from April to August (a significant correlation). In
turn, FR and Qgesiy Showed a confirmed positive rela-
tionship with total rainfall during the growing season.

The study demonstrates (Figs 3 and 4) that the
weed functional diversity indices in question showed
high convergence, which in most cases was confirmed
by the size and significance of the coefficients of lin-
ear correlation at both times of determination. The FD
and FAD indices proved to be almost completely inter-
changeable (at both times of determination r > 0.90).
This is probably attributable to the procedural simi-
larity, since both these indices are based on interspe-
cific divergence measured by the same measure (here:
Euclidean distance). The indices H’ gengiy and Qgensity
as well as FAD and Qge,siy for the spring time of de-
termination exhibited a strong correlation (r < 0.80;
p > 0.001), while among the indices determined for
the summer period, these were the following, respec-
tiVely3 Qdensity and Qbiomass (r = 088)’ H’densily and Qdensity
(r=10.86), H’ gensicy and H’ piomass (r = 0.80).
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Table 3.
Coefficients of simple correlation between the weed functional diversity indices, on the one hand, and precipitation
and temperature over the study period, on the other hand
Months
Precipitation v v VI VII VIII IV-VIII
Index
and temperature Time of determination
spring before harvest
FR P 0.25 0.42 0.55% 0.33 0.06 0.67**
T -0.44 0.10 —-0.36 -0.43 —0.72%* —0.65%*
D p 0.54%* 0.47 0.43 0.09 0.16 0.51
T -0.22 0.12 —0.05 -0.41 —0.80%** —0.55%%*
FAD P 0.34%* 0.50 0.46 -0.00 —-0.01 0.42
T —0.15 0.06 0.10 —-0.33 —0.72%%* —0.51
P 0.67** 0.01 0.48 0.33 0.037 0.60*
Qs T —0.05 0.14 —-0.36 —0.78%** —0.73%* —0.69**
P X -0.01 0.37 0.22 0.32 0.47
Qiomas T X 0.04 -0.17 -0.63* —0.71%x -0.62*
H o p 0.37 0.18 0.41 0.36 0.19 0.51
e T -0.35 -0.13 —-0.48 —(0.75%%* -0.53 —0.84#*
H, P X 0.21 0.32 0.33 0.14 0.43
ome T X -0.34 -0.27 —0.67** —0.38 —0.75%**

P — precipitation, T — temperature; * — correlation significant at p = 0.05, ** — correlation significant at p = 0.01, *** — correlation
significant at = 0.001; x — no determinations were made; explanations of the indices in the methodology, H’ sensity » Quensity — indices
determined on the basis of weed density, H’ biomass, Qpiomass — indices determined on the basis of weed density

DISCUSSION

The concept of functional diversity is gaining
more and more importance in world ecological research
(Naeem, 2002; Petchey and Gaston, 2006).
This induces researchers to include functional diversi-
ty in the scope of interest of weed ecology (Lemerle
etal.2004; Puricelli and Tuesca, 2005; Stor-
key, 2006; Singh et al. 2008), but it has not yet
been reflected in the national agricultural literature. The
world literature draws attention to the need to conduct
research on functional diversity of weed associations,
highlighting their importance in the maintenance of
biodiversity accompanying agrophytocenoses, con-
nected with them by trophic chains (M arshall et
al. 2003; Storkey, 2006). On the other hand, the
researchers stress the possibility of reducing weed con-
trol costs and facilitating weed management through
the development of tactics applied to functional groups
instead of single species (Lemerle et al. 2004).
Research is also ongoing on the relationship between
various biodiversity components and productivity in
plant communities (Jiang et al. 2007).

This present paper merely highlights these is-
sues. The authors’ intention was that this paper should
become an example — an encouragement for the com-
munity of Polish herbologists and phytosociologists to
look in the direction of functional diversity. It may be
an incentive to search for more effective methodolo-
gical solutions than those presented here. Therefore,

a discussion going in this direction seems to be more
advisable than a discussion on the obtained results, sin-
ce it is still difficult to find any appropriate points of
reference in the literature.

The most difficult and most controversial sta-
ge of the research on weed functional diversity is the
selection of traits determining the classification of spe-
cies into functional groups. No strict rules have been
developed to handle this problem, but valuable guide-
lines, helpful in making methodological decisions, can
be found in some papers (Petchey and Gaston,
2002; Leps et al. 2006). Trait selection largely de-
pends on the type of process (processes) in the ecosys-
tem or its functions from the point of which species in
a group can be classified as interchangeable.

In the case of plant communities, the first and
most frequently suggested trait to be used in the classi-
fication into functional groups has been the life form,
usually following the classification system of Raunkia-
er (Lavorel et al. 1997). It can also be used with
respect to weeds (Singh et al. 2008). Weed species
can be classified into functional groups according to,
for example, their biological traits (seed dormancy
or shedding), their phenological stage at the time of
assessment (germination, initial growth, flowering,
or seed development), their response to agricultural
practices or association with a crop species or a group
of crop plants (Lemerle et al. 2004). Plant protec-
tion often classifies weeds in two wide groups: narrow
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leaf weeds (grasses) and broad leaf weeds, taking into
account their selective response to active substances
(Hawes et al. 2005). Storkey (2006) classified
21 field weed species found in the United Kingdom
into functional groups on the basis of several eco-
-physiological parameters, such as seed weight, initial
green area at emergence, relative growth rate (RGR),
root weight ratio (RWR) specific leaf area (SLA), ma-
ximum height, number of days from emergence to flo-
wering and maturity.

In the present study, functional groups were
distinguished on the basis of three arbitrarily selected
traits associated with biological form, trophic require-
ments, and the average height achieved relative to the
cereal crop. They seem to be important from the point
of view of weed competitiveness, and information on
them is easily available in the national literature for all
localized species. We leave open the issue of the justi-
fication of trait selection. Multidimensional statistical
methods are helpful in the classification of species into
functional groups (Petchey and Gaston, 2002),
and this has been used in the present paper. However,
it is worth pointing out that too large a number of traits
can make a clear classification difficult or even reduce
functional diversity to species diversity.

Irrespective of trait selection, functional diver-
sity is expressed by means of various measures the
number of which is growing in the literature of the
subject (M ason etal. 2003; Mouchet etal.2010;
Schleuter et al. 2010). There is still an ongoing
discussion on their usefulness (Mason et al. 2003;
Schleuter et al. 2010) and calculation methods
(Ricotta, 2005; Petchey and Gaston, 2006).
Petchey and Gaston (2006) express an opinion
that there is no perfect measure, nor is there likely to
be. But they emphasise that it is important to define
expectations with respect to such a measure. Mason
et al. (2003) present as many as ten criteria which an
index of functional diversity should meet, not coun-
ting the fact that it should also reflect the abundance
of the species. The study of Mouchet et al. (2010)
prove the convergence of several of the indices under
evaluation, including FAD, FD, and Q, which was also
confirmed in the present study.

CONCLUSIONS

1. Potato/barley crop rotation with a 25% share of
barley and growing barley once and twice after the
same barley crop did not differentiate weed functio-
nal biodiversity.

2. The functional diversity indices showed different
variations over time. Higher variation was usually
observed for the indices calculated for the summer
communities than for the spring ones.

3. The strength and significance of the positive corre-
lation between weed functional diversity and preci-
pitation in the growing season and of the negative
correlation with mean temperature for the period
from April to August were dependent on the measu-
re of diversity.

4. The functional diversity indices showed high co-
nvergence. The FD and FAD indices proved to be
interchangeable.

5. The justification for the use of functional diversity
indices in the assessment of field weed communities
should be validated by further research.
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Proéba zastosowania
wskaznikéw réznorodnosci funkcjonalnej
do oceny zbiorowisk chwastéow

Streszczenie

W pracy przedstawiono analiz¢ zmian rézno-
rodnosci funkcjonalnej chwastow w jeczmieniu ja-
rym uprawianym w latach 1990-2004 w ptodozmianie
7 25% udziatem tego zboza (ziemniak — jeczmien jary
— groch siewny — pszenzyto ozime) w nastgpstwie po
ziemniaku i w plodozmianie z 75% jego udzialem
(ziemniak — jeczmien jary — jgczmieni jary — jeczmien
jary) w jedno- i dwukrotnym nastgpstwie po sobie.
W eksperymencie nie stosowano ochrony przed
chwastami. Corocznie, wiosng (w pelni wschodéw

zboza) i przed zbiorem oznaczano sklad gatunkowy
i liczebnos¢ poszczegdlnych gatunkéw chwastow,
a przed zbiorem takze ich biomas¢. Na tej podstawie
obliczono wybrane wskazniki réznorodnosci funk-
cjonalnej. W rozdzieleniu chwastéw do grup funk-
cjonalnych oraz ustaleniu niektérych wskaznikow
wykorzystano techniki wielowymiarowe. Nastep-
stwo jeczmienia po ziemniaku w ptodozmianie z 25%
udziatem jeczmienia oraz jedno- i dwukrotne jego
nastepstwo po sobie nie réznicowato réznorodnosci
funkcjonalnej chwastow.

Wskazniki réznorodnosci funkcjonalnej chwa-
stow wykazywaly zréznicowang zmienno$S¢ w cza-
sie. Wigksza zmiennos¢ notowano zwykle w ramach
wskaznikéw liczonych dla zbiorowisk letnich, niz wio-
sennych. Sita i istotnos¢ dodatniej korelacji réznorodno-
Sci funkcjonalnej chwastow z iloscig opadéw za okres
wegetacji oraz ujemnej ze srednig temperaturg w okre-
sie od kwietnia do sierpnia ksztaltowaly si¢ zaleznie
od miernika réznorodnosci. Wskazniki réznorodnosci
funkcjonalnej wykazywaty duza zbieznos¢. Wzajemnie
zastgpowalne okazaly si¢ wskazniki FD i FAD.
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