Flower power - Modelling the number of flowers for
pollinators of wild cherry trees based on 3D data
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Introduction

» Current pollinator declines 2 threaten the provision
of pollination services 34, thus endangering the global
food supply 5

* Trees in agricultural landscape can support pollinators
by providing foraging resources °7, i.e. nectar & pollen

« Quantification of the floral abundance of trees is
scarce and allometric models are lacking

* Main goal: Modelling floral resources provided by
wild cherry trees (Prunus avium L.) per branch &
per tree based on branch & tree parameters

abbreviations

R2. - conditional R?

Rz, - marginal R2

DBH - diameter at
breast height
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Methods

Step 1

Measuring flower
distribution & density
on branches in spring

Step 2

Modelling flowers per branch
based on branch diameter &
crown position

Step 3

Acquiring 3D point clouds in winter
using terrestrial laser scanning (TLS)

Step 4

Reconstructing quantitative
structure models (QSMs)
from 3D point clouds 8
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Study site
widely spaced plantation
Breisach am Rhein, Germany

Trees - Field data
n =16, DBH 9-31cm

Trees - TLS data
n =39, DBH 9-28 cm

Step 5

Upscaling flowers per branch to
flowers per tree using the branch
model & QSMs

Step 6

Modelling flowers per tree based on
stem diameter or crown volume

Step 7

Estimating nectar, pollen & number
of supported bee larvae per tree

Terrestrial
laser scanning

Cutting down
branches

number of flowers supported bee larvae
12,000
400,000
% 8,000 % 300,000
: :
o - & 200,000
g 4,000 //’ igl . -
Z O | 2 oo it 2 Discussion
. et s A ) larvae: 77
10 20 30 40 50 10 15 20 25 0 100 200 Crown heterOgeneity
Srare diameter i DBH (cm) Crown volume (m3)
DEH fom) I 20 I 20 Il 5 DBH | Potentially More flowers per branch in crown sections
| | | -+ [asioglossum laticeps X25 Zl;zpl::,?el \X/|th potentially h|gher llght avallablllty 9.10
Heterogeneity within the crown 0 —— Andrena helvola X 12 | , .
| N & 10000 B Apis metifera — Previous studies assuming homogenous
I g "7 Bombus terrestris . flower distribution are likely biased 12
100 ? ‘.,”/
é b I S 5000 g . - : :
3 | I g Exponential relationship
3 s b I 2 “ * Trees with larger DBH or crown
Z I 0 " * volume bear disproportionately
i ° R - ¥ more flowers
o) mi o) o) mi o) % . . . .
POt e e ot ma P 4 ¥ = < — To maximize pollination
Crown strata | Doint cloud ‘F" b i%
(o view) tomviow (ORERES Koo F ® soren g oF ¥ services, trees should be
e % ¥ % lbrecgy - K * allowed to grow old & large 3
e T =3 E S # *® K
& g Sie s MR 3 % % % %
AL %
Related paper: & @ Fundl ng
References Schindler et al. (2025) Flower Power: AN / ;

1 Potts et al (2010) Global Pollinator Declines: Trends, Impacts and Drivers. Trends in Ecology & Evolution 25: 345-353

Human Well-Being. Current Opinion in Insect Science 26: 82-88. | 4 Potts et al. (2016) Safeguarding Pollinators and their

.| 2 Zattara & Aizen (2021) Worldwide
Occurrence Records Suggest a Global Decline in Bee Species Richness. One Earth 4: 114-123. | 3 Klein et al. (2018) Relevance of Wild and Managed Bees for

Modeling Floral Resources of Wild
Cherry (Prunus avium L.) for Bee
Pollinators Based on 3D Data.

Values to Human Well-Being. Nature Ecology 106(5): €70103.

540: 220-229. | 5 Klein et al. (2007) Importance of Pollinators in Changing Landscapes for World Crops. Proceedings of the Royal Society B: Biological

Sciences 274: 303-313. | 6 Bentrup et al (2019) Temperate Agroforestry Systems and Insect Pollinators: A Review. Forests 10: 981. | 7 Kay et al (2020) & -@-.
Agroforestry Can Enhance Foraging and Nesting Resources for Pollinators with Focus on Solitary Bees at the Landscape Scale. Agroforestry Q'bQ -'?i-«.. ,:z'
Systems 94: 379-387. | 8 Raumonen & Akerblom (2022) InverseTampere/TreeQSM: Version 2.4.1. Zenodo. | 9 Tromp (1984) Flower-Bud Formation in Apple );u'*yﬁ

as Affected by Air and Root Temperature, Air Humidity, Light Intensity, and Day Length. Acta Horticulturae 149: 39-48. | 10 Barritt et al. (1991) Light Level
Influences Spur Quality and Canopy Development and Light Interception Influence Fruit Production in Apple. HortScience 26: 993-999. | 11 Kay et al. (2020)
Agroforestry Can Enhance Foraging and Nesting Resources for Pollinators with Focus on Solitary Bees at the Landscape Scale. Agroforestry Systems 94:

379-387. | 12 Baude et al (2016) Historical Nectar Assessment Reveals the Fall and Rise of Floral Resources in Britain.

Nature 530: 85-88. | 13 Thomas (2011)

Age-Related Changes in Tree Growth and Functional Biology: The Role of Reproduction. In: Size- and Age-Related Changes in Tree Structure and Function.

Gefordert durch
% Bundesministerium X
fir Erndhrung B OL
und Landwirtschaft
BUNI;ES;RVO MMMMM

aufgrund eines Beschlusses
des Deutschen Bundestages

The project INTEGRA is supported by funds of the Federal Ministry of Food and
Agriculture (BMEL) based on a decision of the parliament of the Federal Republic of
Germany via the Federal Office for Agriculture and Food (BLE) under the Federal
Programme for Ecological Farming and Other Forms of Sustainable Agriculture

(support code 2819NA071).



