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SUPPLEMENTARY TABLE 1

Summary of plant box-counting studies, with a focus on root systems, indicating how self-similarity was

supported in each study and how quantisation error was dealt with.

Reference Object Suggested utility of FD Accounts

for

quantisation

error

Support for

self-similarity

Tatsumi et al.

(1989)

Root systems of crop

species

Characterise branching and

morphology in a simple and

quantitative way

No Quality of fit by

linear regression

(R2, p-value)

Eghball et al.

(1993)

Root systems of Zae

mays L.

Quantify branching intensity

in relation to resource (N)

acquisition

No By assumption

Lynch and

Vanbeem

(1993)

Root systems of

different Phaseolus

vulgaris L. genotypes

Characterise branching

intensity; theoretical

implications for adaptation

No By assumption

Berntson

(1994)

Tracings of Betula spp.

roots

Methodological discussion No By assumption

Berntson and

Stoll (1997)

Mathematical fractals

and Solidago altissima

L. root systems

Quantify space-filling

properties of structures

No Tested via

curvilinearity of

regression

residuals;

nonlinearity

found

Nielsen et al.

(1997)

Simulated roots Quantify root system

architecture in regard to

mechanical and resource

acquistion functions

No By assumption
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Summary of plant box-counting studies, with a focus on root systems, indicating how self-similarity was

supported in each study and how quantisation error was dealt with.

Reference Object Suggested utility of FD Accounts

for

quantisation

error

Support for

self-similarity

Eshel (1998) Root systems of

Lycopersicum

esculentum Mill.

Quantify complexity and

branching characteristic

No By assumption

Masi and

Maranville

(1998)

Root systems of

Sorghum bicolor L.

genotypes

Differentiate root systems of

different genotypes

No By assumption

Nielsen et al.

(1999)

Root systems of

Phaseolus vulgaris L.

Evaluate space-filling and

thus soil exploration as a

means of addressing P

acquisition

No By assumption

Oppelt et al.

(2000)

Coarse root systems of

African tree species

Elucidate architectural and

life-history strategies

No Quality of fit by

linear regression

(R2)

Ketipearachchi

and Tatsumi

(2000)

Root systems of six

legume species

Characterise root system

morphology and architecture

No Disregarded

Izumi and

Iijima (2002)

Root systems of

Manihot esculenta

Crantz

Understand root habit for

application in intercropping

systems

No By assumption

Dzierzon et al.

(2003)

Pinus sylvestris L.

stems, real and

simulated

Quantify space-filling

properties

No By assumption

Bari et al.

(2004)

Root systems of Olea

europaea L. cultivars

Link FD to water use

efficiency

No By assumption

Walk et al.

(2004)

Simulated root systems Evaluate efficiency of soil

exploration

No By assumption

Dannowski

and Block

(2005)

Root systems of entire

plant communities

Quantify complexity with a

view to structural efficiency,

water and nutrient flows

No By assumption,

due to repetitive

branching

Lontoc-Roy et

al. (2005)

Root systems of Zea

mays L.

Quantify complexity with a

view to characterising

development

Brute force:

12 transl.

Quality of

regression (R2)

Da Silva et al.

(2006)

Digitised and simulated

canopies of Prunus

persica L. foliage,

cantor dust

Methodological study Scale

cut-off

By assumption

Lontoc-Roy et

al. (2006)

Root systems of Zea

mays L.

Quantify complexity Brute force:

12 transl.

Multiple scale

ranges to

maximise R2
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Summary of plant box-counting studies, with a focus on root systems, indicating how self-similarity was

supported in each study and how quantisation error was dealt with.

Reference Object Suggested utility of FD Accounts

for

quantisation

error

Support for

self-similarity

Dutilleul et al.

(2008)

Skeletonised canopies

of Thuja occidentalis

L.

Link canopy complexity to

light interception

Unclear By assumption

Han et al.

(2008)

Root systems of

Solanum tuberosum L.

Measure effect of soil

pathogen on space occupancy

Brute force Quality of fit by

regression (R2)

Manschadi et

al. (2008)

Root systems of

Triticum aestivum L.

genotypes

Quantify branching intensity

with a view to resource

acquisition and breeding for

drought resistance

No By assumption

Barto and

Cipollini

(2009)

Root systems of

Impatiens pallida Nutt.

Quantify effect of

invasive-removal techniques

on subsequent colonisation

No By assumption

Dibble and

Thomaz

(2009)

Shoots of aquatic

plants

Quantify complexity of

macroinvertebrate habitats

No By assumption

Wang et al.

(2009)

Root systems of Oryza

sativa L. genotypes

Quantify architecture and

drought response with a view

to drought adaptation of

crops

No By assumption

Grift et al.

(2011)

Root systems of Zea

mays L.

Crop phenotyping No By assumption

Ferreiro et al.

(2013)

Shoots of aquatic

plants

Quantify complexity of

macroinvertebrate habitat

Brute force,

extent

unclear

By assumption

Pierce et al.

(2013)

Roots of Salix nigra

Marsh.

Quantify effect of soil

saturation (redox potential)

Brute force

by random

walk

By assumption

Aagaard and

Hartvig

(2014)

Plant community

canopies

Assess complexity of

canopies across vegetation

types and successional stages

No By assumption

Yang et al.

(2014)

Shoots of Robinia

pseudoacacia L.

Evaluate effect of

mycorrhizal infection

No By assumption

and quality of

regression (R2)

Dutilleul et al.

(2015)

Crowns of miniature

coniferous trees

Link canopy complexity to

light interception

Brute force,

8 transl.

Two scale ranges

imposed to

maximise R2 fit

Subramanian

et al. (2015)

Root systems of Zea

mays L.

Assess the effects of salinity

stress

Brute force Quality of fit by

regression (R2)
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