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Introduction:

Various ecological parameters were searched at different sampling sites and were compared
to. These particular sites are coniferous forest, a deciduous forest and a meadow. The forests
are mere census-related analysis; whereas, the meadow actively studies the effects of
trampling.

Investigation of the flora is done by determining the composition of species at the particular
site and comparing them with the potential vegetation regarding to the ecosystem.
Additional attention is focused on the influence of human activities (hemerobic level — after
Blume und Sukopp) as well as plant-sociological aspects.

An other aspect of this Investigation is centered by studying the distribution patterns of
herbivores on various plant species .

Finally, soil analysis completes the ecological picture. Pits are excavated to allow evaluation
of horizons, classification of soil types by means of chemo-physical techniques to determine
the ecological aspects of this particular ecosystem. Any antropogenic factors that have altered
this environment should also be taken into account.

General description of the location:
Geographical Data: Salzburg, small-sized Austrian City — Central Europe
Global Data: Latitude, 48° north / Longitude, 13° west of GW.
Altitude: approx. 420m above sea level
Climatical characteristics: Temperate regions of the northern hemisphere — average
annual rainfall about 1300 mm.
(max. daytime temperature at the day of excursion: 13° C with heavy rain)

The selected areas are found in the southern districts of Salzburg City and are all designated as
natural reserves by the local authorities.

Site 1 — At the banks of the river Salzach: Both the deciduous forest (Auwald) as well as the
coniferous forest are located in the Josefiau district (see scan below).
Before fortifying the banks of the river at the turn of the 20" century, the area has been
susceptible to periodic flooding. These regular events deposited huge amounts of silt
and other minor sediments to this area. Once regulations were completed sedimentation
stopped altogether increasing the already strong impact caused by human activity.

Site 2 - Meadow: This area is located between the Western wing of the Natural Science
Department of the University of Salzburg and the Studios of the Austrian Broadcasting
Corporation (ORF ) encased by plots of farmland. The actual test site is approx. 200m
west of Freisaalweg (see scan below).

The site itself used to be part of the periodic wetlands affected by the river. Therefore, it
must be assumed that this area has been covered by the typical deciduous sort of
vegetation still found at the banks of the river. The treeless aspect observed nowadays,
is most probably caused by human activity (clear-cutting to obtain farmland). During
WWII, huge amounts of rubble and debris have been discarded and pile up just a few
meters below the surface.
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The Protocol is split into three separate parts; every section reflects the main focus of the
analytical work done and its structured is more or less the same form; each sub-protocol is
headed by its own Index-list.

1. Census of Fauna (Mag. C. Eichberger)

2. Investigation of Fauna and Flora (Dr. J. Haslett)

3. Soil related Investigation (Dr. T. Peer)

Comments:

| greatly appreciate the way fellow students handed in the relevant data to conduct the
evaluations required for this protocol. All data have been gathered and converted into a
useable format quickly by the staff of the STRV-Bio in a way that it seemed very easy
(although laborious) to finalize this work.

It has been of great advantage to have attended classes of Methods of Ecology, which greatly
enhanced understanding, handling and performance during the practical work in the field.

Briefly, I would like to add a few words concerning the final colloquium; the comments and
tips given by the lecturers facilitated the post-analytical work enormously.

Finally, even though the weather has not been an ideal partner, (perhaps making another
appointment would it be a lot better), the all-over handling of the practical by the lecturers
was well organized and conducted in good manner. But | think there are some areas that
needed more explanation i.e. for handling the equipment (correctly) and for giving us more
time in getting acquainted with them also; so that, all students have more hand on experiences
for obtaining accurate, precise and comparable results.
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1. Soil analysis methods

Soil profile: The first step towards understanding soils is to dig a hole or pit into the surface of the earth and to
carry out visual observations, which are sometimes supplemented by simple qualitative tests. The depth of
the pit is determined by the nature of the soil itself, but normally varies from 1 to 3 meters below which is
relatively unaltered material.. After digging the pit a vertical face is prepared; it reveals a layered pattern
usually characterized by differences in the colors of the various layers, each individual layer is called a
horizons and the set of layers in a single pit is called a soil profile. On this rainy day we attempted to
describe the complete and undisturbed layers but was almost impossible because the requirements of a
good soil description were not met. On the day of the investigation, it was found that:
the walls were not lighted with normal sun light and there was heavy rain from the night before and during
the daylight.

pH Values: Soil pH is generally regarded as a very important soil property since it tends to correlate with other
properties such as the degree of base saturation. Within the normal range, the two principal controlling
factors are organic matter and the type and amount of cations. Large amounts of organic matter induce
acidity except when counterbalanced by high concentration of basic cations. Hydrogen and aluminum ions
are largely responsible for soil acidity. pH also tends to be related to rainfall; as rainfall increases, the pH
falls as a result of the depletion of basic cations.
Soils animals, generally have fairly narrow pH requirements; earthworms are highly sensitive to soil
acidity and the range of pH tolerance is such that species distribution is often highly indicative of soil pH.
Acidification is a natural process as one of the processes of soil formation. Evidence of soil acidification
is found in rocks formed 300 million years ago in the Carboniferous period. Roman writers of more than
2000 years ago described the benefits of liming, suggesting that acid soils were then a problem. At the
present day all the continents of the world contain large areas of acid soils.
In recent years, however, pollutants in the atmosphere have increased the rate of acidification of soils and
fresh waters, and there has been concern that this has caused the death of trees, forests and fish.
Procedure to measure the soil pH:
The measurement of soil pH is usually made in standard suspension of 1:2.5 weight to volumes (10g of
soil in 25ml distilled water), in order to ensure the suspension, a suspension made with a dilute solution of
calcium chloride (CaCl,) (0.01M) is sometimes used in order to provide a more realistic value of H
concentration by minimizing calcium release from the soil exchange complex. For this reason pH levels
measured in calcium chloride suspension are generally lower than those recorded in a suspension made up
with distilled water. The measurement itself can be made using an electrometric (pH probe) or
colorimetric techniques.

Density measurement: The true density of a soil is a measure of the density of the individual constituent
components.
This takes into account the density of the soil materials themselves and their arrangement or structure that
characterizes significant and distinctive horizons. This property is also attaining some importance in
fertility studies because continuous cultivation by heavy implements and heavy human traffic which
induces compaction which reduces percolating and Root penetration.
Procedure to find the soil density in the deciduous and coniferous forests:
More or less 6 samples of the soil were taken with the help of the cylinders and were weighted
individually on the scale and the results were reported as [g/cm®]. (for instructions on handling the
cylinders, please refer to the scrip: UE Freilanddkologie, part Peer and Ulmer, p.163, see References)
Procedure to find the soil compaction of the meadow:
The compressibility of the soil was found with the help of an instrument called the penetrometer. In about
20 different sites of the area of interest, we dug the penetrometer into the soil until the red mark; the
results were given as [kg/cm?]; the penetrometer need to be set again to zero before each and every sample
is tested.
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Determination of the carbonate content: Free carbonates in soils are present as CaCO; (most abundant) and
MgCOs, and are derived from carbonate-rich parent materials, occurring separately or they may be
associated with soluble salts. The solubility depends on the partial pressure (or concentration) of CO, in
the air with which the solution is in equilibrium. The most important properties of carbonates are:

(1) They are relatively easily soluble in water containing dissolved carbon dioxide, and can be quickly lost
or redistributed within the soil.

(2) When present in as small amounts as 1% of the soil, they can dominate the course of soil development
because this amount is sufficient to raise the pH value over neutrality and sustain a high level of
biological activity.

(3) Carbonates, particularly calcium carbonate, are the first substances to start accumulating as the climate
becomes arid.

(4) Both calcium and magnesium are essential plant nutrients.

(5) Carbonates are regularly added to many arable soils to raise their pH values for optimum plant growth.

Procedure to measure the carbonate content:

Presence or absence of carbonates can be established simply by adding a few drops of diluted

hydrochloric acid (HCI) to a small sample of soil; effervescence is observed if carbonates are present.

More accurate measurement can be made in the laboratory, for example using a calcimeter, which

measure the calcium carbonate (CaCO3) equivalent by determining the quantity of carbon dioxide (CO,)

evolved during treatment with HCI:
2HCI + CaCO; O CaC|2 + CO, + H,O

Carbonates are dissolved by carbonic acid and other added acids:
CO, + H,0 = H,CO3 = H" + HCOy

The product, calcium bicarbonate, is soluble and is leached out of the soil by excess rain.

All the horizons were tested for their carbonate contents and their effervescence reactions were classified

(see evaluation sheets).

Ammonium ion (NH,") Content: This is the process during which nitrate is formed by soil organisms. When
chemoheterotrophic organisms, including mesofauna, decompose organic residues, the principal and
simplest nitrogen compound produced is ammonia; this can then be oxidized to nitrite and afterwards to
nitrate, each stage being accomplished by specific autotrophic bacteria. Ammonia is oxidized by
Nitrosomonas and Nitrococcus and the nitrite by Nitrobacter. These organisms require fairly exacting
conditions for their activity; the soils must be aerobic and must at the same time be moist with about 50
per cent of the pore space saturated.

Most plants in natural or semi natural plant communities obtain the greater part of their nitrogen in the
form of nitrate produced by bacterial activity from the remains of organisms including parts of plants and
the soil microorganisms. Thus nitrogen is constantly being cycled from the soil to plants and then back to
the soil via the litter and its decomposition products.

Environmental consequences of high nitrate leaching:

Eutrophication causing algal blooms, oxygen-depletion of the waters and death of many freshwater fish
and other aquatic animals.

Contamination of drinking water leading to blue-baby disease or methaenoglobinaemia where the
bloodstream supply of oxygen is restricted by the competitive complexation of the hemoglobin with nitrite
in place of oxygen.

Nitrite can react with secondary amines in the soil to produce nitrosamines, which can be assimilated by
plants and are thought to be associated with cancer in humans.

Sources of ammonia:

Agricultural activities: application of urea as fertilizer

Organic manure release as ammonia, high concentrations being present in the atmosphere close to
intensive animals units.

Much of the ammonia is absorbed locally by soil, plants and water, but some passes into the atmosphere
where it dissolves in rainwater and may also form aerosols of ammonium sulfate and ammonium nitrate.
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Procedure to determine the ammonium content: this experiment was executed on three spots at the
meadow; it was done with the Merk soil laboratory Agroquant 14602; the expected color reaction was
compared with a Standardized reference chart of the ammonium ion (NH,") content.

A sample of soil was dissolved with 200mL KCI solution into a test tube, after a 5min waiting time, the
sample was filtered and 5mL (of this filtered sample) was pipetted into a test tube along with 10 drops of
Reagent 1; 5mL of this sample was again mixed with 1p-teaspoon of Reagent 2; after Smin. wait, the
solution again was mix with 6 more drops of Reagent 3; shake a little bit and let it wait for another 5min;
finally, the color reaction appear, and it was further compare with the standardized charts of the
ammonium ion content; the result was given in [mg/L] or in [ppm].

Necromass analysis of the vegetation and pine forests: more or less 6-10g of different samples of soil were
taken for analysis and comparison; the aim of this experiment was to determine their degree of
degradation and the percentage of content of composition of all the samples collected.

Root system: vary enormously in their morphology, longevity, activity and composition as a result of both
environmental and species differences, but their function is generally to supply the plant with water and
mineral nutrients and to anchor it to the soil. A key feature of almost all plant Root systems is an obligate
requirement for aerobic conditions in the soil environment. Plant demand for soil oxygen is considerable;
roots can often contribute 30% of total soil respiration. Usually, the supply of soil resources to the above-
ground parts of a plant depends greatly.
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2. Results and evaluation

Soil profile of the deciduous forest (see Appendix - Data Sheet)

O horizon: —
Appears in an advanced state of decomposition, which
is mixed with mineral material. It is about 5-Ocm
deep, very narrow and consists of easily disintegrating
organic matter; it is of dark brown color, consistency
is crumbly. The boundary to the A-Horizon is smooth.

A horizon: —

Is the general upper layer containing mineral soil. It is
about 0-15cm deep, the earth is dark olive brown and
its consistency is loose till brittle, few earthworms are 1
seen; it is also rich in roots and humus spots that one
can easily see the traces of macro-organisms. The
handling properties reveal a smooth texture of clay
with a light sandy feature, the borderline to the AC-
Horizon is irregular.

BC horizon —

This is the intermediate horizon from the mineral soil
to the sandy bottom layer (eventually rocks). It ranges
from is from 15 to 40cm, similar to the A horizon,
color olive black, the roots tend to disintegrate easily
(hairroots), texture is smooth, middle gritty; although 4
the border to the D horizon was not easily
distinguishable it seems to be tongued.

D-horizon —
Starting at about 40cm till to the bedrock and of gray
color with randomly scattered darker patches, one can 4}
still recognize some remains of roots and the remains
of others organisms. Consistency is sandy:

Below this horizon, it is most likely that rocks remains
which not part of the soil development.

Hairroots and roots "i fromial edge
u;_" w. ofl it
. Clay aggregations 50 0% :prﬂ' - L

. Humin-acid aggregations
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Soil profile of the coniferous forest (see Appendix - Data Sheet):

O horizon:

This is a layer of humus rich soil with a depth of 3 to
0cm; color is brownish black, texture is smooth with

—

an angular blocky structure; the border to the A-
horizon is more or less wavy.

A horizon:

This is a humus/mineral rich soil layer too, color is

—

7

brown due to humus acid, there are rarely rocks or

pits in this layer, no earthworm activity was observed;
texture is smooth, root development is well
established, its ranges from 0 to24cm, the boundary to

the BC-horizon is wavy.

BC horizon:

It is about 24 to 47cm strong, has a similar color to

—

the previous horizon (brownish gray) due to the
oxidation and deposition of iron as well as Mg

enrichments, the so called brown earth soil. One can
see that rocks and pits are more easily deposited, with
hardly any hairrots left. It has a smooth gritty texture
with an angular, blocky structure, Going deeper the
texture becomes more sandy. Boundary to the lower

D-horizon is lobate.

D horizon:

It starts at around 47cm with a grayish brown color. It
consists of flooded material and deposited rocks.
Color is grayish brown with a gritty crumbly texture.

Hairroots and roots

Rocks (<5cm)

Fe-, Mg-, aggregations

Humin-acid aggregations

Coarse sand

—

Soil Analysis
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Soil profile of the meadow (see Appendix - Data Sheet

No O-Horizon present;

A horizon: -

Its color is olive black and has a thickness of 0 to 5¢cm.
Composition is dominated by clay and very little
humus. A well-developed root system is present.

Soil texture is smooth with a angular, blocky structure.
Handling properties reveal a brittle consistency;
boundaries to the next horizon seems to be irregular.

P horizon: -

This layer is rich in clay, and ranges from 5 to 30cm
deep. Color is gray olive with some patches of iron
deposits, structure is aggregated angular blocky, there
are still some roots visible, although far less.
Boundaries to the next horizon follow a smooth
pattern.

S horizon: —

This layer seems to be heavily influenced by ground
water as well as precipitation, it is found at depths of
about 30-50cm deep, color is grayish olive with many
patches of Fe-Mg deposits, and has a typically smooth,
gritty, and crumbly clay texture. The few rocks and 40
debris found probably originate from heap-ups of
rubble of WWII. Probably will increase the deeper
one would dig, otherwise no rocks were seen.

m Hairrots and roots

Rocks (<5¢cm)

@ | Humin-Acid aggregations

Clusters of clay

.*,'_ Fe-, Mg-, rich deposits

- !l Coarse sand

.
i
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Soil profile of trampling path across meadow (see Appendix - Data Sheet)

No O horizon present

A horizon: -

Its color is olive gray and has a thickness of 0 to 5¢cm.
Composition is dominated by clay and very little
humus. A well-developed root system is present.

Soil texture is smooth with a angular, blocky structure
but more compact.

Handling properties reveal a brittle consistency;
boundaries to the next horizon seems to be irregular.

P horizon: -

This layer is rich in clay, and ranges from 5 to 35cm
deep. Color is grayish olive with some patches of iron
deposits, structure is aggregated angular blocky, there
are hardly any roots visible.

Boundaries to the next horizon follow a smooth
pattern.

S horizon: —
This layer seems to be heavily influenced by ground
water as well as precipitation, it is found at depths of
about 30-50cm deep, color is grayish olive with many
patches of Fe-Mg deposits, and has a typically
smooth, compact, gritty, and crumbly clay texture.
The few rocks and debris found probably originate
from heap-ups of rubble during WWII. Probably will
increase the deeper one would dig, otherwise few
rocks were seen.

m Hairrots and Roots

Rocks (<5¢cm)

Humin-acid aggregatiosn
J

Clusters of Clay

.*,'_ Fe-, Mg-, deposits

- !l Coarse sand

.
i
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Necromass:
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The degree of decomposition is met by grouping it into three separate classes:
LEVEL 1: intact, without signs of nibbling
LEVEL 2: Holes and nibbling, black points:
LEVEL 3: big crumbles and fine skeletons

Evaluation of Necromass (Deciduous Forest):

deciduous Leave Branches Scales Mosses S
level 1 46 45 8 12 111
level 2 28 50 18 238 334
level 3 14 102 19 0 135
Evaluation of Necromass (Coniferous Forest):

Coniferous Needles Branches Scale Mosses s
level 1 928 58 228 19 1233
level 2 452 43 99 10 604
level 3 158 12 76 0 246

Mecramisss Dacldaous

Film o v o B

Soil Analysis

Evaluation of the pH measurements, the carbonate contents: In all of the tested areas show an increase of pH
values, more in the deeper layers with a tendency to pH 7, neutral to basic.

Lewel of pH (Forest)
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Density measurements with a cylinder (Mcyiinger = 110g)
Deciduous forest Coniferous forest
Weighted mass values [g] (excl. Cylinder) 1289/60/119/136/158 110/84/72 /144 /92
Average Density p [g/cm°] 1.22 1.02
Claculation: MV = m_ _ myihhyih,Ths (4 my, single mass of probe [a]
p=mv= A, ~  50d mMH, d,, diameter of cylinder [cm]
h,, height of cylinder [em]

Gradient measurement -perpendicular to the path (Compressibility gradient):

d[m] 0 0.25] 05| 0.75| 1.0| 125 15| 20| 25| 275 3.0 35| 40| 45| 50| 55| 60| 65| 7.0f 75| 80| 85| 9.0
P[kg/cm’] | 05| 02] 025] 05| 05| 0.6] 0.75] 10| 36| 3.6| 2.25| 3.85] 3.25] 3.25] 3.0] 2.75] 25| 2.25] 2.75] 2.75] 2.75] 2.8] 3.0
Stream to Footpath Footpath Footpath to arable Soil

Kompressionsgradient

—_ 4
()]
E little stream / meadow
e 54
=]
=
o 21
™
7 :
[ meadow / path / meadow meadow / arable soil
&
] t t t t t t t t
0 1 2 3 4 5 & 7 !

Evaluation of the soil densities and compressibility:

According to the results, they reveal that the soils of the forests are mostly composed of organic matter,
and they are slightly compressed, perhaps, due to excessive rain together with long periods of drought in
winter; the very high moisture content helps also to disintegrate the organic products; all contributing to
the density of the soil. On the other hand, the soils of the meadow, are highly compressed, perhaps, due to
the continuous cultivation by heavy mechanical implements, heavy human and animals traffic, and
excessive precipitation together with long periods of drought which induces compaction which reduces
percolating, root penetration, and less organic matter.

Comments and remarks: Due to excessive rain during the night and most of the daylight, it was not
possible to obtain accurate density values. The soil situation was very wet and almost flooded with excess
rain. Many students, that took the samples, did not follow the proper handling procedure of the cylinders
The exact location of the samples taken was not precise The weight scale and the pH meter were always
with drops of water coming from the rain; consequently, this might falsify the reading results; it was
impossible to obtain the density values from the other students because, it seems that this situation always
happen when trying to work with groups of 15 students or more; the pH meter was broken.

Ammonium Concentration: Samples from the soil profiles near the bank were taken and analysed for NH," with
the Merck-Soil laboratory Agroquant 14602. The sample surface of the bank was very dense with Urtica
Dioica plant species (Brennesel).

Comparison of Ammonium values:

Pathway Meadow Ufer
NH; Concentration [mg/L] 0.5 1.0 results not obtained

Comments: The results reveal a high concentration of ammonium content, perhaps, due to human and
animal deposition of fecal material, precipitation, and fertilization of artificial/natural products of
ammonium by the farmers.
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3. Discussion and evaluation of the soil profiles (see Appendix - Data Sheets)

Every horizons of any soil is the history of its own development; the location of the four soil are from places in
which floods used to take place most of the time, the flooding water used to be from the Salzach river; one can
generally see, by examining such soils, the different types and composition in which I will explain in detail in the
following lines.

Coniferous forest: The majority of this soil has a organic character from needles, branches, scales, grass, rests of
the pines and tress, meso/micro fauna, etc. The needles of the pines are not yearly shedded, but they are deposited
continuously in small amounts to the soils; due to their robust structure, they require far more time to disintegrate
than leaves from deciduous trees. The quite strong A-horizon seems to be a product of human influence. Because
periodical flooding does not happen any more, this layer is well established.

Deciduous forest: Surface may be a loose leafy litter resting directly on the mineral soil or their may be a thin
mat of humified plant remains. This (=<5cm) thick mat is a mixture of mineral grains and fragments of humified
organic matter which shows rapid disintegration and this is further aggravated with frequent rain falls and higher
moisture content. This explains why there are more dark brown to black patches in the ground. This facts also
accounts for the less strong A-horizon; being exposed far closer to the river than the coniferous forest, soil
humidity and erosions at high water levels can be blamed for the moderate strength.

Due to the humus enrichment, excess rain, and a history of floods of these forest soils, there are also a big variety
of micro/macrofauna activity and development on these soils, contributing greatly on the oxygenation,
transportation of materials up/down, deposition of organic material and mineralization.

The pH values are lesser on the above layers as on the below ones, perhaps, due to the needles of the pines, to the
rich humus content of the O-horizon, and the weathering of the rocks all contributing to the acidic of the
horizons. Because carbonate acts as a buffer system, it makes the lower layers more basic.

The meadow: These soils appear to be formed in large part by progressive migration of material downwards.
Initially any soluble salts and carbonates are removed by the moderate amount of precipitation. This is followed
by the gradual translocation of the clay from the upper horizon to form the middle horizon. Here the clay is
deposited as clay coatings on the surfaces of peds and pores. There is not too much organic material because the
grass is regularly moaned; the remains of leaves, branches and grass are removed and cleared away to be further
processing into hay for cows. There is also not too much worm activity because the soil is more compressed and
acidic which are not favorable for macro/microfauna.

The pH values are almost constant on the three layers; it was also found that the horizons are rich on carbonate,
maybe, due to liming and human Calcium depositions.

The P-horizon of the meadow is a result of brackish water coming from excess rainfall. The compaction of the
soil is due to the machinery for moaning the grass and the heavy traffic of pedestrians, bicycles, dogs, etc.
Consequently, these soils suffer stagnation of water, reduction of iron and Manganese (rust patches). Moreover,
the brackish water is further transported and deposited into the deeper layers; resulting in an increase of clay and
loam characteristics of gley soils.

The ammonium values show a higher concentration, perhaps, due to human deposition of nitrogen, excess rainfall
directed towards the streams, humans bringing their dogs to walk on the meadow and to release their
physiological necessities, and of vegetation with high contents of nitrogen release like the Urtica dioca.

In conclusion, One of the important climatic requirements of these soils is a distinct to marked dry season and
follows by a very wet one. Under such conditions material is translocated in the wet season but during the dry
period the fine particles on the surfaces of peds and pores become partly dehydrated and firmly attached. With
annual repetition of this cycle layers of material gradually accumulates to form the coatings.
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1. Examination of the coniferous forest

Census of Vegetation

Vegetation census: A outlined area of 20 x 20m is schematically described by listing all founded plant species
present. This census reflects a snapshot image of the current plant spectrum; conducting the survey at this
time of the year, one must assume that the early maturing plants (spring geophyts) already completed their
seasonal cycle and, therefore, have not been included in this census. The size of the area was chosen in
order to obtain a largest representative number of species possible; i.e.: studies have shown that a
minimum area of 400m? has proved to be sufficient to cover almost 100% of species of the entire

examination site.

The following species have been registered and listed by their international as well as German names.

Category # International name German name
Tree layer: 1 |Picea abies gewodhnliche Fichte
Bush layer: 1 | Acer negundo (N) Eschen-Ahorn
2 | Acer platanoides Spitz-Ahorn
3 | Acer pseudoplatanus Berg-Ahorn
4 | Cornus alba (N) weisser Hartriegel
5 | Cotoneaster integerrimus (N) gewdhnliche Zwergmispel
6 | Fraxinus excelsior gewohnliche Esche
7 | Juglans regia (N) echte Walnuss
8 | Sambucus nigra schwarzer Holunder
9 | Ulmus glabra Berg-Ulme
Weed layer: 1 | Acer pseudoplatanus Berg-Ahorn
2 | Acer platanoides Spitz-Ahorn
3 | Carex sylvatica Waldsegge
4 | Dryopteris filix-mas Wurmfarn
5 | Duchesnea indica (N) Trugerdbeere
6 | Impatiens parviflora (N) Kkleines Springkraut
7 | Fraxinus excelsior gewohnliche Esche
8 | Geranium robertianum (T) stinkender Storchenschanbel
9 | Primula elatior gr. Schlisselblume
10 [Urtica dioica gr. Brennessel
11 |[Sorbus aucuparia Vogelbeer-Eberesche
12 | Stachys sylvatica Wald-Ziest
Moose layer: 1 | Hepatophyta* Laubmoose*

(*) The individual species of the moose layer was been accounted for;

(N) Neophyta; (T) Therophyta

Level of Coverage: The species coverage is an indicator
of how dense plant coverage is (if the examined
area is observed from the top). Coverage on site is
determined by observing the plant coverage and
determine its value by guessing; results were given
in percent for total as well as for each individual

layer.
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2. Examination of the deciduous forest

Census of Vegetation

Vegetation census: Same procedure as before is repeated with the deciduous forest; again, a test-area of 400m?
is systematically described by its species richness and their heights respectively, present in this plot;

Category # International name German name
Tree layer: 1 | Acer platanoides Spitz-Ahorn
2 | Fagus sylvatica Rotbuche
3 | Fraxinus excelsior gewdhnliche Esche
4 | Salix fragilis Bruchweide
Bush layer: 1 | Acer platanoides Spitz-Ahorn
2 | Acer pseudoplatanus Berg-Ahorn
3 | Cornus alba (N) weisser Hartriegel
4 | Corylus avellana Haselnuss
5 | Fraxinus excelsior gewdhnliche Esche
6 | Prunus padus echte Traubenkirsche
7 | Sambucus nigra schwarzer Holunder
8 | Sorbus aucuparia Vogelbeer-Eberesche
9 | Ulmus glabra Berg-Ulme
Weed layer: 1 | Acer pseudoplatanus Berg-Ahorn
2 | Aegopodium podagraria Giersch
3 | Allium ursimum Barlauch
4 | Aposeris foetida Hainlattich
5 | Arum macculatum gefleckter Aronstab
6 | Asurum europeum Haselwurz
7 | Dentaria enneaphyllos neunblattriger Zahnwurz
8 | Fraxinus excelsior gewohnliche Esche
9 | Impatiens parviflora kleines Springkraut
10 | Impatiens parviflora kleines Springkraut
11 | Paris quadrifolium Einbeere
12 | Poligonatum verticillatum quirlblattrige Weisswurz
13 | Salvia glutinosa klebriger Salbei
Moose layer: 1 | Hepatophyta* Laubmoose*

(*) species of this layer have not been accounted for.

Level of Plant coverage: as carried out in the
plot, this site’s coverage is also estimated.

Coverage of the deciduous forest
Total 85%

Coverage of each layer
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3. Comparison of transects (Coniferous Versus Deciduous forests)

Analysis: A simple comparisons between both sort of forests is done by comparing species of the particular
layers; it is also tried to classify them into commercial use and natural kept forests.

Coniferous forest Deciduous forest

The most striking facet in this particular habitat, is | On the site analysis revealed that this type of forest
found by the species of the tree layer - Picea abies | (Auwald) is largely kept in its natural form; only

is a fast growing species which is widely used in minor influences by the humans hat alter the

the log- industry. This sort of habitat can sustaina | potential vegetation; otherwise, present in these
wide variety of plant species, although, some of ecosystems. This sort of habitat can sustain a wider
them are not native. variety of species than the pine-counterpart.

Profile of the trees: Representation of coppice within the sections examined.

Coniferous forest

il

25 Picea abies

20

15

10 Acer sp.
Fraxinus exc.

3 Weed layer

A quite noticeable fact of the pine-forest can be seen in the uniform height of Picea abies; this is clear
indication that they were planted within the same period by humans. The share of dead wood and other
organic products is most evidently dominated by the pines of the Picea and less by the remaining species,
which take far less time to decompose completely.

Deciduous forest

20m Salix fragilis
Fraxinus excelsior

15 Fagus sylvatica

10
Prunus padus

5 Cornus alba
Weed layer

5 10 15 z0 z5 30 35 40m

A wide range of different age groups dominate this site. The fluctuations in height are far greater than in
the Picea dominated area. In general, the deciduous forest seem to be far healthier and more robust.
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Census of Vegetation

Tree layer: The most evident differences are not only outlined by different species but also by the average
height of trees; coniferous species with their lower percentage of coverage; this clearly indicates that
ounger trees with a far more denser leaf-share are non-existent;

The fast growing species found here, are all
generally the same size; consequently, the same
age; it definitely dominates the entire habitat

The tree holds far more species covering a broader
spectrum of individual age groups; consequently, it
differ greatly in height;

Dominant species: Picea abies
Coverage: 75%

Dominant species: Acer platanoides, Fagus
sylvatica, Fraxinus excelsior, and Salix
fragilis

Coverage: 85%

Bush layer: The evenly distributed composition and height make it hard to distinguish the two habitats,
although the low percentage of neophytes in the coniferous forest and the more natural speciec
composition in the deciduous forest separate them from each other;

Dominant species: none
Coverage: 70%

Dominant species: Acer sp., Cormus sp.,Fraxinus
sp., Ulmus sp
Coverage: 80%

Weed layer: This layer clearly provides the evidence looked for; although, the seedlings of some
deciduous trees within the conifers probably is due to the close proximity to the deciduous forest. In the
areas examined both generalist as well as some specialist can be found;

Early spring bloom

Typical Neophytes

Dominant species: Acer negundo, Cormus alba,
Cotoneaster sp., Duchesnia sp., Juglans
sp., Geranium sp, Duchnesea indica (not
native, covers almost 1/5 of the forest floor).

Dominant species: Allium ursinum, Paris
quadrifolia, Primula elatior

Generalist are considered plants which can grow on a large variety of different biotopes, such an example

is Sambucus nigra.

Specialist, on the other hand, are those species that show a very limited ecological potential to spread and
grow in other biotopes, such an example is Populus nigra.
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Vegetation of the forests: Before forcing the river into the regulated path, the Salzach largely influenced the
composition of the deciduous forest; the periodic drying and wetting of the banks and the surrounding
hinterland was dominated by soft-wood sort of trees, e.g.: Fagus sylvatica. After the course of the river
was changed, the flora gradually changed into today’s aspect; a typical hard-wood type of vegetation
which does not necessarily reflect the typical deciduous vegetation; shown by the emergency of hard-
wood representatives: Acer pseudoplatanus and Fraxinus excelsior.

As stated above, human action largely affected the appearance of the coniferous forest; it seems that
harvesting purposes have been the driving force behind it; not very little is left of that by what potential
vegetation would bring about.

The deciduous forest is largely dominated by hard wooded trees such as Fraxinus sp and Ulmus sp;
although, some soft-wooded trees still drive (Salix sp, Populus sp). This trend most definitely is brought
about by the absence of periodic floodings. In one way or the other, this forest show far fewer signs of
direct human influence. Without doubt this habitat can’t be called natural but closely resembles a natural
forests.

Hemerobic levels of the forests: Hemeroby is best understood as the intentional and unintentional interference
of humans and their activities that changes the ecosystem by a certain extent. It is an integral part of the
protocol to classify the individual habitats by determining the hemerobic level (according to the schema
from Blume & Sukopp, 1976 - see appendix):

The coniferous forest is composed of mostly non-native trees of the same height that seems that they
were planted at the same age Picea abies. Although, the soils is slightly acidic (typical for this sort of
forest), there is still a dominant bush and herbal layer present, constituted by Neophytes (29%) and
Therophytes (5%). Therefore the forest is best classified as metahemerob.

The deciduous forest: This area is hardly used for commercial purpose. The share of Neophytes is found
to be below the 5% mark, Therophytes seem to be absent. Its humus layer is largely formed of deciduous
decomposing products. Hence best classified as oligohemerob.
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4. Examination of the vegetation of the meadow

Census of Vegetation

Vegetation census determined by the frequency analysis: A reference frame of determined dimensions (0.5 x
0.5m divided into 25 squares) is used to analyze a chosen transect which is crossed by the footpath of the
trespassers. The census is started at one end of the transect , starting with an intact section of the meadow,
to the other side with the trail in between. This technique enables the user to obtain an objective estimate
of the effects of trespassing, which is expressed in a decreased richness of species in the most trampled
areas. Due to the heavy rain, only half the transect (frame 1,2,3 till symmetry line) was executed; the
remaining frames 4, and 5 were taken as mirror-images of frames 1 and 2. Metal rods are used to outline
the transect line. The individual squares of the frame are assigned as:
(horizontal = A-E; vertical = 1-5).

Coverage International name. German name
Grid 1 (Meadow) 90% 1 [ Achillea millefolium edle Scharfgabe
2 | Aegopodium podagraria Giersch
3 [ Festuca pratensis Wiesen- Schwingel
4 | Lolium perenne ausdauerndes Weidegras
5 |Poaannua einjahriges Rispengras
6 [ Poa trivialis gewdhnliches Rispengras
7 | Prunella vulgaris stengellose Schlisselblume
8 [Ranunculus acris scharfer Hahnenfuss
9 [ Trifolium pratense Wiesen-Rotklee
10 | Trifolium repens kriechender Weissklee
Grid 2 (mdw - trail) 85% 1 [ Achillea millefolium edle Scharfgabe
2 | Festuca pratensis Wiesen- Schwingel
3 | Lolium perenne ausdauerndes Weidegras
4 | Poa annua einjahriges Rispengras
5 | Poa trivialis gewohnliches Rispengras
6 | Plantago lanceolata Spitz-Wegerich
Grid 3 (trail) 95% 1 |[Lolium perenne ausdauerndes Weidegras
2 | Trifolium pratense Wiesen-Rotklee
3 |Poa annua einjahriges Rispengras
4 | Poa trivialis gewdhnliches Rispengras
Grid 3a 6% 1 | Lolium perenne ausdauerndes Weidegras
(different site at trail) 2 | Plantago lanceolata Spitz-Wegerich
3 [Poa trivialis gewdhnliches Rispengras

Grid 4(trail - mdw)

not done

(symmetric to frame 2)

Grid 5 (meadow)

not done

(symmetric to frame 1)

Ecological Gradient : To emphasize the results obtained, the graph below plots the number of species detected

versus distance. The ecological gradient visible
objectively reveals the effects of trampling upon
the plant vegetation. The central most heavily
affected area is clearly deprived of the most step-
sensitive plants; only the most robust species can

cope with the permanent stress imposed by
hikers. However, species diversity increases

further away from the central section to approach

the maximum levels found in the untrampled

areas.
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Vegetation profile of the transects: A more detailed reflection of the transect is given by displaying the
individual species versus distance (exclusive frame 3a).. Again, the data used of frames 4 & 5 resemble
those of frame 1 and 2.

Species versus Distance of the Transect

Achillea millefolium ] .
Aegopodivm podagran’a_:l ———
Festuca pratensis | 1 . |
Lolivm perenne | [
Flantago lahceolata | —————— — I
E  Pozannua | ]
Foa thiviaiis | -
Frunella vulgans = —
Ranuncuius acrs ————— —
Trfolium pratense _:u —— |:_
Trifolivm repens :' |:

1 | 2 | 3 | 4 | ]

Frame analysis of the footpath (frame 3a): Determination of the frequency of species in the most affected
section, and it provides an objective statement about density and sort of the individual species; hereby, the
number of appearance per frame is divided over the total number of squares, yielding the relative
abundance given in percent.

International name Square-fraction Grid frequency [%]
Lolium perenne 1%, from 25 7
Plantago lanceolata 5% from 25 22
Poa trivialis 1 from 25 4

Because of the low number of the species censured

(Dactylis glomerata, Heracleum sphondylium), A B C D
results can hardly be considered as representative. . - S
Although the distribution of step-resistant and step 1 » f. o

sensitive individuals greatly confirms the general

characteristics of those species. o
- 2 oY < A
[] Trifolium 2
[[] Plantago lanceolata ‘5 %
[l Lolium perenne (step resistant) 3 Q{}
1 q

ol AL |-
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Life forms within the sequenced grids 1-3: An adequate technique for the description of live forms was
established in 1967 by Ellenberg & Mueller-Dobois. It is based on the classification first used by
Raunkier. To establish a quantitative spectrum representative of the examined grids, the social
characteristics are briefly summarized:

Ellenberger & Muller-Daobois greatly enhanced the classificative categories. The classification used in this
protocol is limited upon the basic features and do not entirely follow the details provided by them;
otherwise, the precise classification far exceeds the requirements and would lead to precarious
assumptions not yet studied in class.

Chameophyten (C-herb) Weedy but not woody plants in which the above-earth vegetative part dies
during cold winters (transitional to Hemikrytophyta)
» green-hibernating C-herb/hib: Achillea millefolium

Geophyten (G) Durable weedy plants, with the above-soil vegetative body periodically dying shoots.
Taproots (storage organs) making sure that the plants will pass the winter unharmed.
» Rhizom Geophyten G - rhiz: Aegopodium podagraria

Hemikryptophyten (H) Durable weeds in which the above-ground shoot repeatedly dies. The organs
helping to pass the winter are found over ground and are supported by dead plant material or soil debris.
» nesty ground ramification, green-hibernating, H. - H caesp/hib: Trifolium pratensis, Lolium perenne
» green- hibernating Rosetten-Hemikryptophyten - H ros: Plantago lanceolata, Ranunculus acris

» green- hibernating Shaft-Hemikryptophyten - H scap/hib: Poa trivialis, Festuca pratensis

» green creeping-Hemikryptophyten - H rep/rept: Prunella vulgaris, Trifolium repens

Therophyten (T) Pants that need particular environmental conditions during the year. They seem to
hibernate in the form of seeds:
e Poaannua

Based on the classification made above, the life forms can be grouped in the following manner to obtain a
simplified relative quantitative spectrum:

Gqur?zﬁer 1 Wiese) Raster 2 (Wiese Weq)
10% H caesp
Hros 20%
10% H scap
33%
C herk
10%
H replirept
20%
T
10% "o
H zcap
20%
Raster 3 Weg) Raster 3a (Weq)
T
25%
T H caesp
Hcaesp 50% 0%
0%
H zcap
25%
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5. Discussion of the meadow

Comparison of vegetation: As observed in the forests, the potential capabilities do not match with that one
found at site. Without the influence of humans and their activities, it is most likely that a characteristic
beech-tree vegetation would be manifesting. The sampled area does not have anything in common with its
potential vegetation, instead it is rather intensely used by commercialized agriculture. At the time of the
survey (June 12") the meadow has been mowed quite effectively. Evidently all species revealed a low-
growing appearance with a few having established their blossoms already at this short vegetative body.

Hemerobic Level of the meadow: The meadow, due to mowing, has been deprived of many nutrients; it is quite
likely that farmers compensate this deficiency by applying extra liquid manure to the grass, for the farmers
an easy way to get rid off these stinking, toxic fertilizer. This fact seem obvious since the typical humus
layer is absolutely missing in these habitats. The close proximity to farmland most definitely alters the
natural balance even further.

Having scanned these area, the meadow would be best described to be in a beta- or alpha-euhemerobic
level, since it cannot be said, for sure, what the exact composition of the manure really is.

Comments and remarks concerning the trampling effect: Further in the field from the central path into the
intact” meadow, a more continuos plant coverage is established. Having scanned the most affected
section of the meadow by hikers, this coverage is heavily fractured into patches of isolated vegetation
islets. The repeatedly and periodic trespassing along a small strip shows clear-cut results. Trampling
exerts a selective shift towards the more step-resistant individuals to the few reducing species diversity.
Logically, species richness does indeed increase the further away from the central trail; it seamless
converts from a stressed and deprived vegetation body into a more or less manifold grassland, so typical
for man-made environments.

Although step-resistant species can flourish in heavy hit areas, some sections (narrow strips) of the trail
are left without any vegetation at all; another hint that these stretches are not even suitable for tolerant
plants; soil compression, quick water run-off, constant step-stress require a high toll, leaving nothing else
but the bare soil.

Comparison of both transects: By the point square method, we can see a wider spectrum of plant species in a
wider area; therefore, we are also able to identify the species that are more resistant like Lollium perenne
(2-m transect,ORF-bound, 6m transect), least present Plantago major and Lollium perenne (2m transect,
Uni-bound), and more or less resistant Trifolium (4m transect). On the other hand, by the frequency
analysis done on a frequency space, it is more limited because we were concentrated on a particular area
(closer to the pathway); therefore, the results of this pathway does not necessarily represent the a wider
area, but only to a limited basis. And we need to conduct more frequency analysis on other areas in order
to tell us (with more precision) which species are more resistant than the others.

Profile of Vegataion across Trampling Path: The meadow has been mowed a couple of days bevor the
practical, therefore only a hopothetical display regarding height of species is possible.

References:

Okologischew Feldmethoden H.J. Janetschek; Verlag Eugen Ulmer Stuttgart 1982 - FRG
Pflanzensoziologie H.Dierschke; Verlag Eugen Ulmer Stuttgart 1994 - FRG

Flora von Deutschland 90te ed. O.Schmeil; Meyer Verlag Heidelberg - 1994 - FRG
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1. Distribution of organisms

The activity of organisms affect their distribution (dispersion) pattern on the leaves of particular plants and this
pattern is due to abiotic/biotic factors.

Definition of species distribution:
Aggregated dispersion: occurs either when an individual tend to be attracted to
particular parts of the environment, to distinctive individuals (for mating), for particular
shores, to a better environmental conditions, to a better food sources, or tend to stay on
the place of birth. For whatever reasons, these organisms are closer together.

Regular dispersion: occurs when the aggregated dispersion is impossible, each
individual tends to find its own place (maybe due to death of the members, lack of food
sources, etc.), just to avoid the others; therefore, the organisms are evenly distributed.

Random distribution: occurs when the organisms are going through intraspecific
competition or are influence by abiotic factors; therefore, the individuals are unevenly
distributed.

Distribution patterns of herbivores / parasitoids: To find the patterns of
distribution of organisms, several samples of
particular leaves of a plant species were collected, Distribution Plot of Organksm
the Homeoptera found were counted, the average
mean, the variance and their logarithms were
calculated; posteriorly, the values obtained were
plotted on a X-Y diagram which shows the
distribution pattern of these organisms:

Random: straight line; inclination k =1; the
regression line starts at the origin at an
angle of 45°C.

T (hgma)

Regular: straight line below the regression line
(k< 1).

Aggregated: upper line of the regression line 0 0z 04 al: e 1
(k > 1) leg {rmm G
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Distribution of Aphidina (Plant lice) on Corylus Avellana: The aphids (parasitoids) constitute a
large group of small soft-bodied insects that are frequently found in large numbers sucking the sap from
the stems or leaves of plants. Such aphids often include individuals in all stages of
development. The members of this family can usually be recognized by their
characteristic pearlike shape, a pair of cornicles at the posterior end of the abdomen,
long antennae; winged forms can usually be recognized by the venation and the relative
size of the front and hind wings. Their life cycle is unusual and complex. Most species
overwinter in the egg stage, and these eggs hatch in the spring into females that
reproduce parthenogenetically (under good environmental conditions).The first
generation migrate to a different host plant, and a generation consisting of both males
and females appears. The individuals of this bisexual generation mate, and the females
lay the eggs which overwinter. Enormous populations can be built up in a short time by this method of
reproduction. The aphids are found aggregated underneath the particular leaves because they seemed to
enjoy a rather moist microclima.

8 id

Distribution of Nitidulidae (Shiny cockroach) on Urtica dioica: These
roaches usually feed at the beginning of the year after they spend most of their lives
hibernating; they usually prefer big/small seeds and young leaves. After the plants
bloomed, they feed on the pollen and the nectar collected from June until July. At the
day of the investigation, we found these organisms aggregated at the upper part of
the plant because the anthers are full of pollen, on the rest of the plant were also
distributed, but, at random.

Distribution from Psyllidae (Jumping plant lice) on Chaerophyllum

hirsutum: These insects are small, (2-5mm) long, and usually resemble miniature cicadas. They are
similar to the aphids, but have strong jumping legs and long antennae. The nymphs of many species
produce large amounts of a white waxy secretion, causing them to superficially resemble the woolly
aphids. The jumping plant lice feed on plant
juices, and as in the case of most of the
Homoptera, the food-plant relationships are
quite specific. The psyllid is to be found on the
alder only during the early part of the summer,
while the aphid occurs up until fall. The adults
of the cottony alder psyllid are pale green in
color. At the time of the investigation, there
weren’t any of these lice present on the sampled
leaves, but one can see that they left traces, such
traces are small bumps; in some leaves there
were more of these bumps than on the others.
We particularly concentrated on the three most
upper leaves of the plant, the bumps were
counted and the values were calculated
mathematically (see charts & graphs).
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Interpretation and Discussion: According to the data obtained, it seems that there is a trend towards an

aggregated distribution revealing an extreme parasitic relationship with the host plants. The Nitidulidae
need large quantities of nitrogen extracted from the nectar (honeydew) of the plants in order to sustain
their aminoacid metabolism; at the same time, doing so, their large numbers reduce the vitality of the host
significantly. The aphids generally pass through several generations for each time their host passes
through a seasonal cycle. They, therefore, are expected to react quickly towards, and fairly accurately
reflect, the quantity and quality of their food. The aphids aggregate in patches independently of host
density, in such cases, the host occur in patches into which parasitoids have aggregated are more likely to
be parasitized than those in patches which have low parasitoid numbers.

Answers to the questions raised in the script-paper:

1.

What does it mean if your regression line crosses the random (1:1) line? This means that the organisms
tend to aggregate independently of the density of the resources. Perhaps, the organisms find better abiotic
conditions in a particular part of the resources that tend to conglomerate; such as more sap juices, more
polen, better microclimas, more flavor, etc. As explain above.

Discuss your results by trying to explain them in terms of inter/intraspecific competition or the known
behavior/preferences of the organisms? It seems that the insects do not suffer interspecific competition
because there are enough plant resources to feed the entire families. The different homeoptera have also
favorite plant species that differ form each other. Perhaps, the plant resources suffer interspecific
competition; they are competing for better microclimas, for space on the soil, and for organic resources.
On the other hand, the insects might compete intraspecifically;for example the Nitidulidae were found
mostly at the anthers of the plant for the pollen. For better microclimas, like some of the Aphidina were
found underneath the leaves. Or for better sap juices like the Psyllidae tended to conglomerate where the
juices were tastier.
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1.7. Graphical Representation of the aggregated behavior of the organisms:
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2. Investigation of the ”Trampling-effect” on the meadow

The goal of this exercise is to investigate the effects of people walking along a meadow section, leading to soil
compaction and changes on the vegetation. Therefore, an affected pathway was chosen for this purpose. The
location of this work was done at close range of the ORF Studios, just separated by a stream (see map).

First, it was necessary to determine. The species that are present, then trying to find each species at the
specifically marked areas by the point square method along the chosen transect

Registration of plants via Point square: With the point square method, one can determine the various
species plants on which the point square lands on marked regular intervals of distance. With this method
one can also see the density and the distribution of plants or parts of them on a horizontal areas. The
vertical part is determined by the height of the species.

Practical investigation of the transects: The area of WAL
interest was marked in 4 parts. The first one was done 7%z
where the most "traffic” takes place, closer to the / Transekt 1\
bicycles/pedestrians asphalt path. The other three e A Transekt »|
were on less traffic areas (more concentrated and \
narrow walking strip) in which it was expected to find
a more distinct difference between trampled and intact | fir Transekt (Mindungstrickter) __‘

l

sections. The regular intervals of distance between
point-squares has been set to 10cm (2m transect) and 20cm (4 &6m transects). At each mark, a pair of
points has been made (3cm on both sides of the transect line) and added up to yield the species count. The
difficult part of this experiment was to find the height of the species because the lawn was moaned days
before. However, we only were able to report, partly, the current height of the plant species.

The following species are distinguished according to their occurrence and height:

Latin Name German Name
Heracleum sphondylium Wiesen-Béarenklau
Lolium perenne Ausdauerndes Weidegras
Plantago lanceolota Spitz-Wegerich
Plantago major Breit-Wegerich
Trifolium sp. Wiesen-Klee

Other plants ~ ceemeeeeees
naked ground (bare soil) -

Results of the four transects: According to the data, it was found that:

Plantago major Mostly present, easy to find

Lollium perenne Yearly dominant plant, mostly present, easy to find, grows fast

Trifolium-species Less present, least tolerant, mostly found at the edges of the road

Heracleum sphondylium Sensitive, less dense, the narrower footpath is, the more difficult was
to find them.

6m Transect: Evidently no naked soil was registered at any point. This indicates that walking habits of
pedestrians are broadly scattered over the scanned area. The affected area reveals a mixture of both step-
tolerant and step-sensitive plants. Therefore a clear separation between “affected and non-affected could
not be made, although species richness was slightly lower than in unaffected sections of the meadow.

4m Transect: Moving further away from the asphalt-meadow border into the grass (approx. 6m away
from the first transect), the clearing of species was far more evident. The number of species is clearly
reduced by those less-step tolerant ones in the central segment of the path, where people walking along the
path is more concentrated. Even though the grass has been cut a few days ago a slight gradient of height is
detectable.

2m Transect: Finally, two additional transects have been made further a field (approx. 20m from the 1%
one). There, the central footpath clearly shows signs of stress. This was not only a visibly fact, but also
proven by the low count of plants hit with the point square method. Still, some plants do resist such an
impact (Lolium perenne). Only at both edges of the path some less tolerant species flourish along with
Lollium. The further away from the footpath, the more species are found, the more natural abiotic factors
become. This is easily shown by the symmetrical distribution of species and their heights in the final graph
(see below - 2m transects).

Graphical representation of the species distribution of the transects
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This graph shows that Lollium perenne is the most frequent and resistant than the other species.

2m Transect {UNIl-bound)
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The least present in the central (1m) section are Plantago major and Lollium perenne. Although, the
sporadic appearance of Trifolium indicate that induced stress by trespassers is less than in the sample
above. This quite mixed spectrum could be the result of interspecific competition among the plants.
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Only by evaluating the least step resistant species, the effects of trampling becomes more evident. The
species of Trifolium spread more or less homogeneously over the transect, indicating that trampling is
happening on a broader section, and they still are able to flourish. It seems that Lolium perenne can profit
from such a moderate impact quite well.
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6m Transect
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Only two species were taken in consideration and the others were ignored. Lolium perenne seems
widespread. The center part of the transect reveal less trampling because there were Trifolium species

found.
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Interpretation and Discussion of the trampling effect: Obviously there is a clear trend between
trampled and non-trampled areas concerning species richness. Along with this decline there is a decrease
of dead plant material as well. Although the amount of dead material is quite low since the meadow is cut
regularly. The appearance of new species in the areas most affected is inhibited by the continuos
trampling, keeping species richness at the low level in which it was found. Although trampled areas are
dominated by Plantago major und Lolium perenne, there are some stretches which there are no vegetation
but the bare soil. These segments were found in sections at which the path narrowed down to a tiny stretch
not larger than 30cm; there were step-stress by people so severe that even the most robust species cannot
flourish any more (the level of plant coverage approaches 0). All species checked for in the sampled areas
are annuals. Therefore, given the chance, the plant coverage could be reestablished within a short period if
trespassing would stop altogether. But one should not forget that the recovering period might change by
the fact that compressed soil hinders root development quite considerably although the compression keeps
rainwater from seeping in and it lengths the availability of water for the plant, counteracting compression
and poor root development (though biomass-production remains low). Trampling itself usually takes place
at times when the climate becomes more favorable for plant growth (i.e.: spring, summer, fall). Since the
number of robust species is low, interspecific competition is almost nonexistent Further investigation is
required to examine whether light trampling does have a positive effect on species richness (since low
resistant species are kept away, allowing the settlement of other more robust species); this questions
cannot be answered yet since the time frame when investigations were made is far too short.

Comparison of both transects: By the point square method, we are able to see a wider spectrum of plant species
in a wider area; therefore, we are also able to identify the species that are more resistant like Lollium
perenne (2-m transect, ORF-bound, 6m transect), least present Plantago major and Lollium perenne (2m
transect, Uni-bound), and more or less resistant Trifolium (4m transect). On the other hand, by the
frequency analysis done on a frequency space, it is more limited because we were concentrated on a
particular area (closer to the pathway); therefore, the results of this pathway does not necessarily represent
the a wider area, but only to a limited basis. And we need to conduct more frequency analysis on other
areas in order to tell us (with more precision) which species are more resistant than the others.
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