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Abstract: In vegetation science including phytosociologysual estimates of plant cover and point method
belong to the common field method to record specm®position and their abundance. Two methods were
compared: Braun-Blanquet scale and point methoshgudievy bridge. A group of students performed
measurements in five plots belonged to an oak-tleambforestrilio-Carpinetum. It was revealed that there is
a very high discrepancy in a observed number afispeTotal mean numbers obtained are 13.4 andf@dpbint
method and Braun-Blanquet method respectively. hewethere is the significant positive and medium
correlation between two methods in terms of estonabf abundance of species. It can be concluded th
point-method is not suitable for study of forestofl vegetation. It can be merged with other meth@ige to
many repetitive measures, it can be helpful infigay of recognition of species.
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Introduction

A lot of methods of botanical field research aimiag quantitatively assessing of
species abundance in plant communities are availdhl They can be divided into three
groups: frequency techniques, visual estimates adstnd estimation of relative biomass.
The first two methods are not invasive and aretixgly fast, cheap and easy to use. The
example of frequency techniques are quadrate metkden the quadrate of size
e.g. 0.1 m- 0.1 m is being randomly placed within a plot seV¢imes. The frequency of
records of particular species was a measure abitedance. The results were expressed as
the percent frequency. Other methods that belomggmup of frequency techniques are so
called point methods. These are the Levy bridgewtheel point [2] and the steep point [3].
These methods consist of the use of dimensionlesgspinstead of the quadrate. The
special device or rod is being used to touch ranggtants in a plot or the plant species
nearest to the point are recorded. These point adstidiffer in the distance between
successive points. They mainly measure proportiabahdance then cover of species [1].
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Amongst visual estimates methods Braun-Blanqude 4da is the most popular. It is
commonly applied in phytosociology. This scale istable for synmorphological and
syntaxonomical purposes, but its intervals are amila too broad for the study of
a community [5]. Braun-Blanquet scale is the 7-degscale and there are a lot of the scale
transformations [6-8]. Apart from Braun-Blanquetlgcthere are other scales applied in
vegetation sciencezg. 11-degree Domin scale [9, 10], 10-degree DoingfK11]. All of
the visual estimates methods rely on cover thatetermined from estimates of vertical
plant shoot-area projection as a percentage of rquadrea. These methods are
often criticised for their subjectivity that cansedts in sampling error, difficult to
control [12, 13].

The third group of methods is techniques associatétl estimation of relative
biomass. In this method, a quadrat is randomlygulain the site. All species are recorded
and in next step, they are removed and weightetér] the species are ranked based on
their dry mass. We decided to choose one methdddpaesents point-method and one of
visual estimate method. We focused on the compaa$goint-method using Levy bridge
with visual estimates of species in herb layer gigdnaun-Blanquet approach. The use of
Levy bridge was recommended to Polish studentsénhiandbook by Gorecki et al. [14],
whereas Braun-Blanquet scale of visual estimatesoismmonly applied a method in
phytosociology, popular branch in vegetation saerWwe wanted to check what are pros
and cons of the usefulness of both methods ingaehing of community ecology and field
botany.

Material and methods

In five plots (10 m- 10 m) in oak-hornbeam foregilio-Carpinetum in Szymbark
group of students evaluated cover-abundance ofespacherb layer using Braun-Blanquet
scale and using point method by Levy point samftlevy bridge) [2] (Fig. 1).

The frame is set up over the vegetation and thdleseare lowered down through the
plant canopy. Every time the point of a needle h@sca plant, a “touch” is recorded with
the species name. There are 10 holes and a franamdemly set 10 times within a plot
thus a plant can be touched maximum 100 times. Nwnmdf touches is regarded
as a species frequency according to the formula:

% cover of species A = (No. of points that intetcgpecies A at least once)
100%/Total number of points.

As Braun-Blanquet scale is concerned the traditivassion was appliede. 7-degree
scale:

5 — (100-75% of cover), 4 — (75-50), 3 — (50-25); 225-5), 1 — (5-1), + — (<1%),

r — single occurrence of plants of particular spgci

In order to compare methods in terms of species position nonmetric-
multidimensional scaling was run (packagmgan) [15, 16]. Bray-Curtis dissimilarity was
used as distance. No cover of species was includids analysis because it would be hard
to standardise them. Therefore only presence/absgaim were taken into consideration.
Two groups of plots belonging to two methods oineation were visualised on a plot.

The three dissimilarities accounting for the spatinover and the nestedness
components of beta diversity, and the sum of batlues were calculated using package
betapart [17, 18]. The value of the turnover conmgginwas measured as Simpson
dissimilarity. The nestedness component was aifractf Sorensen dissimilarity. Sorensen
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dissimilarity was treated as the overall beta-diitgr All statistics were computed per pair
of methods on the site.

Fig. 1. Student working with Levy bridge - woodeamarie with ten holes designed to estimate plant
abundance

Pseudospecies turnover, expressed in %, was cothputen this analysis cumulative
number of species recorded from two methods péeavas regarded as the total reference
number of species. Moreover, a total number of isge@xclusive number of species per
a method and per a site and common number of speeiea site were counted. When
pseudoturnover is equal 0 that means that all epeftom reference number of species
were noted. The pseudoturnovers were calculatedaperethod in a sité.e. in total
10 calculations were made. Differences in frequesfcspecies between two methods were
assessed by Wilcoxon-paired test.

Results

The composition of plots differed significantly le@ison presence/absence data of
species recorded between two methods in NMDS (R)g. The plots that species
composition was recorded by Braun-Blanquet methiedazated close the beginning of the
first axis NMDS1, whereas plots recorded by poiethod are situated closer to the end of
this axis.
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Fig. 2. Plot of sites (A-E) of Nonmetric Multidimsional Scaling Analysis (NMDS) based on
presence/absence data in herb layer estimatedaunBlanquet scale (even numbers) and point
method (odd numbers)
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Fig. 3. Comparison of pseudoturnovers [%] of spetietween Braun-Blanquet (BB) method and point
method (PM) in five plots in oak-hornbeam forégto-Car pinetum
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Turnover varied between 0 to 0.38, whereas nesssdnem 0.21 to 0.52. The highest
value was obtained in the site where turnover wastal dissimilarity ranged from 0.35 to
0.63. There is a high pseudoturnover of speciesdmat two methods (Table 1), however,
the higher psedoturnover was revealed in point ate(Rig. 3).

Table 1
Comparison of species replacement (turnover), spdoss (nestedness) and total dissimilarity
(expressed as Sorensen index) between Braun-Blanmtkeod and point method. BB total - total number
of species found in Braun-Blanuet method, PM -ltetenber of species found in point method

A B C D E
BB total 38 30 25 30 33
PM total 12 13 15 15 12
Cumulative species richness 38 35 2/ 33 3b
Turnover 0 0.38 0.13 0.2 0.16
Nestedness 0.52 0.24 0.21 0.24 0.38
Total dissimilarity 0.52 0.63 0.35 0.47 0.56

On the average, there are 4.4 exclusive speciepoint method, whereas in
Braun-Blanquet is 20.2. Total mean numbers obtaaredl3.4 and 31.2 respectively. Only
in one site using method (Braun-Blanquet) enabtedetord all present species. In total
41 species were observed from all plots, whereiBrisun-Blanquet it was 40 whereas in
point method - 23 species (Table 2). The frequeatyspecies differed significantly
between two methodsv(= 30, p-value < 0.0001), however, there is positive medium
correlation between overall abundance within erdgomxmunity expressed by frequency of
species between the Braun-Blanquet scale and themethod {s= 0.53,p < 0.001).

Table 2
Frequency and minimum and maximum values of non-zever-abundance of total vascular plant speciesd
using Braun-Blanquet (BB) and point-method (PM)

BB MIN MAX PM MIN MAX
Acer campestre 4 0.1 0.5 3 1 7
Acer platanoides 3 0.5 0.5 - - -
Acer pseudoplatanus 3 17.5 175 - - -
Actacea spicata 3 0.5 0.5 - - -
Aeogopodium podagraria 3 0.5 175 2 2 35
Anemone nemorosa 5 0.5 87.5 5 52 99
Asarum europaeum 5 5 17.5 5 1 12
Carex sylvatica 1 0.5 0.5 1 3 3
Carpinus betulus 3 0.5 5 - - -
Chaerophyllum aromaticum 1 0.5 0.5 - -
Corylus avellana 1 0.5 0.5 - - -
Crataegus monogyna 1 0.5 0.5 - - -
Dentaria bulbifera 5 5 375 4 2 20
Dentaria glandulosa 3 0.1 5 4 5 22
Dryopteris filix-mas 2 0.1 0.1 - - -
Evonymus europaeus 3 0.1 0.5 2 2 2
Fagus sylvatica 2 0.5 0.5 - - -
Ficaria verna 3 0.5 375 3 1 3
Fraxinus excelsior 3 5 175 - - -
Galeobdolon luteum 4 0.5 5 4 1 7
Glechoma hederacea 4 0.5 375 2 2 3
Lathyrus vernus - - 1 3 3
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BB MIN MAX PM MIN MAX
Lonicera xylosteum 1 0.1 0.1 - - -
Maianthemum bifolium 3 0.5 5 1 3 3
Mercurialis perennis 1 17.5 175 2 6 35
Oxalis acetosdlla 4 5 375 2 7 10
Padus avium 2 0.1 0.5 - - -
Paris quadrifolia 4 0.1 5 - - -
Picea abies 2 0.1 0.1 - - -
Pinus sylvestris 1 0.1 0.1 - - -
Polygonatum verticillatum 5 17.5 37.5 5 5 15
Primula datior 5 0.5 17.5 1 5 5
Pulmonaria obscura 5 5 5 3 2 5
Quercus robur 3 0.1 0.1 - - -
Ranunculus cassubicus 5 0.5 17.5 3 1 5
Rubus caesius 4 0.5 5 - - -
Salvia glutinosa 5 0.5 175 1 1 1
Sambucus nigra 2 0.5 0.5 2 2 17
Sorbus aucuparia 3 0.1 0.1 - - -
Tilia cordata 3 0.5 5 2 1 1
Viola reichenbachiana 2 0.5 0.5 3 1 2

In almost all sites there are positive correlatibiesween Braun-Blanquet estimates
and frequency of point method (Table 3).

Table 3
Correlation between cover-abundance estimated ayrBBlanquet method and method

Site rs p

A 0.47 0.0003483

B 0.26 NS

C 0.62 < 0.0001

D 0.45 0.0006585

E 0.34 0.01213

Discussion

Results obtained showed huge differences between methods. The number of
species resulted from the estimation both in tatal in each of plots was lower in the case
of point method. We had expected that in termspet®s composition samples estimated
from two methods would be more similar to each otti@n to the remaining plots.
However, according to NMDS analysis, there is éimtis gradient in species poverty along
the first axis. All Braun-Blanquet plots are loahtdoser to each other in one group while
all point method plots in another group. The d#fere in species number is the most
striking result in this study. One of the flawspafint-method, especially Levy bridge is the
distance between successive points. It makes ddisemg not independent [1]. In fact, this
is the example of autocorrelation within the planbmmunity [19] or even
pseudoreplication sensu Hurlbert [20]. It is highlpbable that plants of the same species
can grow within small patch where Levy bridge i¢ puthe plot. In very heterogeneous
patch of vegetation where clumps of different spggrow there is a risk that many species
can be missed. Forest floor usually is very hetemegus. Apart from mineral soil, leaf
litter, humus, mobile wood, there are hummocks eadties in the ground differing in
moisture [21, 22]. All of them can be occupied bffedent species. In turn, in grassland
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vegetation including meadows, xerothermic grassammhstures point method can be
consistent. Originally Levy bridge was invented d@stimate species composition and
abundance of species in pasture vegetation [23th Boethods are consistent in the
estimation of abundance of species what was showrhé correlation between two
methods in particular plots. The nearest plant rigple and proportional species
composition estimation belong to point methods [#hereas visual estimate cover can
resemble measuring frequency. The latter is nandam process and must encompass the
whole area covered by vegetation in the plot. Tlbsost all species could be found in
Braun-Blanquet method. We can conclude that inftris point method using Levy bridge
is not suitable for conditions of forest vegetatiorhis method can give good and
reasonable results if it is accompanied by a reogrdf all species present. After that in
next step Levy bridge should be put randomly temore times within the plot in order to
make estimations of species abundance.

Despite the higher discrepancies in the recordingpecies richness the point method
by Levy and Madden [2] has some advantage in thieatbn of phytosociology and field
botany. Namely, common and rather common plantispéi the plot can be touched many
times. Students repeating measures can learnakefespecific plant species and can learn
how to determine it in the field conditions.

Some point-methods are better in an estimatiorttidrovegetation parameters. One of
such method is the application of canopyscopeithased to estimate tree canopy. Several
experiments admittedly showed higher objectivitd ampeatability among observers of the
method [24, 25].

Conclusions

Undoubtedly Levy bridge is not suitable for forpslytocoenoses due to the omission
of many species. As the measure of a cover of epgdt gives similar results to
Braun-Blanquet. It can assist in recognising mammest herbs. The method can be used
only with a combination of other methoelg. count-list.
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BLEDY W OSZACOWANIU POKRYCIA RO SLIN
W KONTEK SCIE NAUCZANIA FITOSOCJOLOGI!

Instytut Ochrony i Isynierii Srodowiska, Akademia Techniczno-Humanistyczna wdkielBiatej

Abstrakt: W naukach o rdinnosci, w tym fitosocjologii, wizualne oszacowanie pgéia raslin i metoda
punktowa nalgg do czstych metod terenowych shcych do odnotowania sktadu gatunkowegélinoi ich
liczebnaci. Poréwnano dwie metody: skaBraun-Blanqueta i metedpunktows z uzyciem mostka (koziotka)
Levy'ego. Grupa studentdw naegiu powierzchniach w lesie ggowym Tilio-Carpinetum przeprowadzita
badania terenowe za pomazbydwu metod. Stwierdzono zikirozbiegnosci migdzy dwiema metodami w liczbie
zaobserwowanych gatunkésrednie liczby gatunkéw wynosity 13,4 i 31,2 odposvied dla metody punktowej
i metody Braun-Blangueta, natomiast wéciopokrycia uzyskane obiema metodani istotnie skorelowane.
Mozna wnioskowd, ze metoda punktowa nie nadaje sio badania runa deego. Mana j taczy¢ z innymi
metodami. Ze wzgHu na wielé¢ powtarzanych pomiar6w ne byt pomocna w uczeniu girozpoznawania
gatunkow.

Stowa kluczowe:wzrokowa ocena pokrycia,dat w probkowaniu, pseudowymiana gatunkowa



