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Diversity – heterogeneity relationship

Effect of landscape heterogeneity on gamma diversity: 

higher landscape heterogeneity 
more habitat types

higher overall (gamma) diversity
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Diversity – heterogeneity relationship

Question: will be the number of species within the 
plot influenced by the heterogeneity of the 
surrounding landscape?



target habitat

Spatial mass effect (vicinism): 
why is it good to have various neighbors?



Methods

Study area:
eastern part of the Czech Republic



Study area & plot distribution

Prague

Brno

Brno

100 plots distributed 
across southern 
Moravia

80
km



Methods

Study area:
eastern part of the Czech Republic

Studied vegetation type:
forest vegetation dominated with oak



Oak dominated forest ...



Methods

Study area:
eastern part of the Czech Republic

Studied vegetation type:
forest vegetation dominated with oak

Sampling design:
sampling stratified along the gradient of habitat 
productivity and landscape heterogeneity



Landscape heterogeneity

increasing topographical 
heterogeneity of the landscape

= topographical heterogeneity



Landscape heterogeneity



Landscape heterogeneity



Sampling procedure

generate localities for sampling (based on 
stratification)
go to the field with GPS and search for the locality
if locality fits to our criteria, set up a permanent plot 
and make a relevé
sampling involves: recording all vascular plant
species, estimate environmental characteristics of
the plot, measure canopy cover and take soil sample
in the end of the season, moisture measuring on 
selected localities was conducted





Measuring canopy openness

Nikon Coolpix 4500 + 
Nikon FC-E8 fish-eye 
converter







Measuring canopy openness



Measuring canopy openness



Measuring canopy openness



How to measure the productivity of 
habitat?

1) chemical analysis of the soil sample for 
nutrient content

Advantage:
fast and easy

Disadvantage:
not all nutrients present in the soil may be 
reached and used by plants



How to measure the productivity of 
habitat?

2) measuring the real biomass production 
(cut – dry – weight)

Advantage:
not so fast, but still quite easy

Disadvantage:
depends on species composition of the biomass 
(presence of large species)
will be influenced by number of other factors (in 
forest mainly by light)



How to measure the productivity of 
habitat?

3) bioassay greenhouse experiment

How does it work:
take the soil sample from each plot
put it into the greenhouse and treat with unlimited 
water conditions
grow selected bioassay species
harvest, weight and analyze biomass for nutrient 
content



Bioassay experiment

© I. Veselá



How to measure the productivity of 
habitat?

3) bioassay greenhouse experiment

Advantage:
measure the potential habitat productivity, not 
influenced by the differences in the species 
composition, water availability etc.

Disadvantage:
time, money and work demanding



Bioassay experiment for productivity 
assessment

http://www.mammalogy.org/mil_images/images/mid/1281.jpg



poster presented by Irena Veselá at the 17th Internation
Workshop of European Vegetation Survey in Brno (May 2008)



Bioassay experiment for 
productivity assessment

Veselá et. al (2008): Bioassay experiment for assessment of site productivity in oak forests. - 17th International Workshop 
European Vegetation Survey, Brno, Czech Republic, 1-4. 5. 2008. 
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Bioassay experiment for 
productivity assessment
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Soil moisture measuring

Why to measure soil moisture?

Productivity of the habitat reflects not only amount of 
nutrients, which can be used by plants, but also 
water availability – soil may have high nutrient 
status, but due to dry conditions, the actual 
productivity of the stand is low.

But: soil moisture measuring, especially at larger scale, 
is technically rather complicated ...



Soil moisture measuring

Theta Probe ML2x 
sensor and reader

(Delta-T, United 
Kingdom)



Soil moisture measuring

Methods:

select half of the permanent plots (technically it’s 
not possible to visit all 100 plots during a short 
period)
after the period of long lasting drought (5 days 
without rain) visit all these plots (took 4 days)
within each plot, 10 measurements were taken from 
random positions



Soil moisture measuring

Question: which environmental factors does
measured soil moisture reflect?

Analysis: Generalized Linear Models

Result: the most important factors are slope, cover 
of tree layer and soil type



Results
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