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Contribute to an objective assessment of the impact of different 

management regimes on biodiversity

Practical implications for sustainable fruit growing

Is it worth investing in organic fruit growing?

I can explain the benefits to everyone!



Hypotheses & Predictions

• Butterfly species richness will decline with increasing management 
intensity (Extensive → Ecological → Integrated)

• Different species traits will be preferred in orchards under different 
management regime

• In extensive orchards will be more diverse moths communities than
those in actively managed orchards
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Site selection and sampling design

18 Apple orchards in four regions
Sampling sites:

• Orchards VŠÚO Holovousy (Jičín district, 3 transects)
• Apple orchards of the ÚSOVSKO a. s. group

(ÚSOVSKO AGRO s.r.o. and ÚSOVSKO EKO s.r.o.)
• Apple orchards near Brno (Starý Lískovec)
• Apple orchards near Kroměříž

Management regimes:
• Extensive (unmanaged, fruit not sold)
• Ecological 247/2022 Coll.
• Integrated (reduction of chemical interventions) § 22 of 

Act No. 80/2023 Coll., 2006/53/EC: MLR



• Temperature measurement:
o Installation of a TMS thermologger at a height 

of 2 m above the ground at each sampling 
point

oMeasurements taken at regular 15-minute 
intervals

UV traps adapted to orchard conditions



Sampling & Determination
• Frequency of sampling: 5 samples during 

the 2025 growing season (every month 
from May to October)

• Conditions for collection: Selection of 
nights with relatively warm weather, low 
wind, and a suitable moon phase (not full 
moon)



Statistical analysis

Ordination methods:

• Direct ordination (parcial Canonical Correspondence Analysis – pCCA with
Monte Carlo test set to 999 permutations)

• Shannon-Wiener index of diversity (species richness + evenness)

• Passive projections of Calculated Weighted Means (CWM) of trait „Egg
laying“ set with fuzzy values (50/50) – reduction of artificial bias

• ade4::fourth-corner() – direct test of traits with RLQ analysis (R-
environment; L-abundance of species; Q-traits) to support passive
projection in pCCA

• vegan::adonis2() – Sørensen index of β-diversity, turnover, 
nestedness

Software used: R 4.5.2; CANOCO5



Results: pCCA + Species richness

• No significant diference between EKO & INT!

pCCA – 1 Axis (2,97%)
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R2=18.8%; p=0.001; explained variability=4.47%; the most occuring 30 species are shown

• 6 091 specimens to species level, 374 species

EKO
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Results: „Egg laying“ trait + fourth-corner

Legend:
Possitive associations
Negative associations

Ecological



Take-home message

• Butterfly species richness will decline with increasing management 
intensity (Extensive → Organic → Integrated)
 Concrete environmental elements inside the orchard (grass mixture etc.)?

• Different species traits will be preferred in orchards under different 
management

• In extensive orchards will be more diverse moths communities
described by beta-diversity than those in actively managed orchards
Support orchards with higher microhabitat heterogeneity.
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Future goals

• Pesticide tresholds could be switched in 
favour to environmental elements

• Possible influence of legislation 247/2022 Coll.

• Contact with Agriculture Comitee

(Chamber of Deputies, Parliament of the Czech Republic)



Submitted!



Thank you for your
attention!


