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Abstract

Ɛĺ Few facets of bioѴogy vary more than functionaѴ traits and ѴifeŊhistory traitsĺ To 
expѴore this vast variationķ functionaѴ ecoѴogists and popuѴation ecoѴogists have 
deveѴoped independent approaches that identify the mechanisms behind and 
consequences of trait variationĺ

Ƒĺ CoѴѴaborative research between researchers using traitŊbased and demographic 
approaches remains scarceĺ We argue that this is a missed opportunityķ as the 
strengths of both approaches couѴd heѴp boost the research agendas of functionaѴ 
ecoѴogy and popuѴation ecoѴogyĺ

ƒĺ This speciaѴ featureķ which spans three journaѴs of the British EcoѴogicaѴ Society 
due to its interdiscipѴinary natureķ showcases stateŊofŊtheŊart research appѴying 
traitŊbased and demographic approaches to examine reѴationships between or-
ganismaѴ functionķ Ѵife history strategies and popuѴation performance across muѴ-
tipѴe kingdomsĺ ExampѴes incѴude the expѴoration of how functionaѴ trait Ƶ 
environment interactions affect vitaѴ rates and thus expѴain popuѴation trends and 
species occurrenceĸ the coordination of seed traits and dispersaѴ abiѴity with the 
pace of Ѵife in pѴantsĸ the incorporation of functionaѴ traits in dynamic energy 
budget modeѴsĸ or the discovery of Ѵinkages between microbiaѴ functionaѴ traits 
and the fastŋsѴow continuumĺ

Ɠĺ Despite their historicaѴ isoѴationķ coѴѴaborative work between functionaѴ ecoѴo-

gists and popuѴation ecoѴogists couѴd unѴock noveѴ research pathwaysĺ We caѴѴ for 
an integrative research agenda to evaѴuate which and when traits are functionaѴķ 
as weѴѴ as their abiѴity to describe and predict Ѵife history strategies and popuѴation 
dynamicsĺ We highѴight promisingķ compѴementary research avenues to overcome 
current Ѵimitationsĺ These incѴude a more expѴicit Ѵinkage of seѴection gradients in 
the context of functionaѴ traitŋvitaѴ rate reѴationshipsķ and the impѴementation of 
standardised protocoѴs to track changes in traits and vitaѴ rates over time at the 
same Ѵocation and individuaѴsķ thus aѴѴowing for the expѴicit incorporation of tradeŊ
offs in anaѴyses of covariation of functionaѴ traits and ѴifeŊhistory traitsĺ

K E Y W O R D S
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ƐՊ |ՊINTRODUC TION

The interest in understanding the causes and consequences of the 
considerabѴe variation in organismaѴ traits has fueѴѴed decades of 
ecoѴogicaѴ studies ŐBoѴnick et aѴĺķ ƑƏƐƐĸ Brownķ ƐƖƖƔĸ CaѴowķ ƐƖѶƕĸ 
SutherѴand et aѴĺķ ƑƏƐƑőĺ This research agenda has benefitted from 
numerous approaches that Őaő cѴassify and compare organismaѴ 
characteristicsķ and Őbő expѴore the mechanisms behind such a vari-
ation as weѴѴ as its ecoѴogicaѴķ evoѴutionary and conservation impѴi-
cationsĺ Two of the most prominent advances in addressing these 
goaѴs are the traitŊ based approach and the demographic approach 
ŐFigure Ɛőĺ

TraitŊ based approaches focus primariѴy on the Ѵinkage between 
moѴecuѴarņhistoѴogicaѴņphysioѴogicaѴņontogeneticņbehaviouraѴ attri-
butesķ their functions and the impact that the environment has on 
them ŐCaѴowķ ƐƖѶƕĸ Garnierķ Navasķ ş GriguѴisķ ƑƏƐƔĸ Keddyķ ƐƖƖƑőĺ 
The common currency of this approach is the functional traitķ �a sur-

rogate of organismal performance � which impacts fitness indirectly via 

their effects on growth, reproduction and survival� ŐVioѴѴe et aѴĺķ ƑƏƏƕőĺ 
In recent decadesķ this approach has aѴso been expanded to under-
stand and predict the structureķ dynamicsķ and functioning of com-

munities and ecosystems ŐDझaz ş Cabidoķ ƐƖƖƕĸ Funk et aѴĺķ ƑƏƐƕĸ 
LavoreѴķ ƑƏƐƑĸ LavoreѴ ş Garnierķ ƑƏƏƑĸ McGiѴѴķ Enquistķ Weiherķ 
ş Westobyķ ƑƏƏѵĸ VioѴѴeķ Reichķ PacaѴaķ Enquistķ ş Kattgeķ ƑƏƐƓőĺ 
Response traits refѴect how organisms respond to their environmentķ 
with impѴications for community structure and dynamicsķ whereas 
those that directѴy infѴuence ecosystem properties are known as ef-

fect traits Ősensu LavoreѴ ş Garnierķ ƑƏƏƑĸ Figure Ɛőĺ
The Ѵinkage between traits and fitness has often been regarded 

as nonessentiaѴ for addressing questions that are centraѴ to func-

tionaѴ ecoѴogyĺ For instanceķ traitŊ based approaches have been ad-

vocated to predict species abundance ŐShipѴeyķ ViѴeķ ş Garnierķ ƑƏƏѵĸ 
ShipѴey et aѴĺķ ƑƏƐѵőķ ecophysioѴogicaѴ tradeŊ offs Őeĺgĺ Chave et aѴĺķ 
ƑƏƏƖĸ Dझaz et aѴĺķ ƑƏƐѵĸ Wright et aѴĺķ ƑƏƏƓő and ecosystemŊ ѴeveѴ 
processes ŐGarnier et aѴĺķ ƑƏƐƔőķ aѴѴ without considering demographic 
variationĺ NonetheѴessķ other authors consider the Ѵink between 
functionaѴ traits and fitness fundamentaѴ to carry out upŊ scaѴing 
 research that aѴѴows Ѵinking traits to communities andņor ecosystems 
ŐEnquist et aѴĺķ ƑƏƐƔőĺ Some authors are starting to use demography 
to address traditionaѴ questions in functionaѴ ecoѴogyķ incѴuding 
the uѴtimate causes of ecophysioѴogicaѴ reѴationships ŐDonovanķ 
MaheraѴiķ Carusoķ Huberķ ş de Kroonķ ƑƏƐƐĸ Vasseur et aѴĺķ ƑƏƐѶőĸ 
the identification of species coexistence mechanisms ŐAdѴerķ Fajardoķ 
KѴeinhesseѴinkķ ş Kraftķ ƑƏƐƒĸ LaughѴinķ Strahanķ AdѴerķ ş Mooreķ 
ƑƏƐѶĸ McGiѴѴ et aѴĺķ ƑƏƏѵőĸ or the upŊ scaѴing to ecosystem processes 
Őeĺgĺ TraitŊ Driver Theoryĸ Enquist et aѴĺķ ƑƏƐƔőĺ

Demographic approaches are used in ecoѴogy to understand 
and predict fitness variationķ popuѴation dynamics and popuѴation 
structureĺ PopuѴation ecoѴogists typicaѴѴy operate at the individuaѴ 
and popuѴation ѴeveѴs ŐHarperķ ƐƖѵƓĸ but see Hart ş Keoughķ ƑƏƏƖĸ 
SiѴvertownķ Francoķ ş McConwayķ ƐƖƖƑőĺ Vital rates ŐCasweѴѴķ ƑƏƏƐő 
and their emergent life-history traits and life history strategies ŐStearnsķ 

ƐƖѶƑő constitute the common currencies of the demographic ap-

proachĺ VitaѴ rates quantify an individuaѴĽs investment into its own 
maintenance Őiĺeĺ survivaѴőķ deveѴopmentķ and into the next genera-

tion Őiĺeĺ reproductionőĺ Togetherķ vitaѴ rates combinations determine 
not onѴy an individuaѴĽs fitness ŐLandeķ ƐƖѶƑĸ Roffķ ƑƏƏƑő but aѴso its 
key ѴifeŊ history traitsķ such as the rate of senescence ŐJones et aѴĺķ 
ƑƏƐƓőķ generation time ŐGaiѴѴard et aѴĺķ ƑƏƏƔő or degree of iteroparity 
ŐHughesķ ƑƏƐƕőĺ The combination of an organismĽs ѴifeŊ history traits 
resuѴts in its Ѵife history strategyķ such as being a ѴongŊ Ѵived masting 
species ŐBogdziewiczķ SteeѴeķ Marinoķ ş Croneķ ƑƏƐѶőķ or a monocar-
pic perenniaѴ species ŐHughesķ ƑƏƐƕőĺ

Demographic approaches examine vitaѴ rates with an expѴicit 
recognition of the importance of individuaѴ differences in those 
rates ŐGimenezķ Camķ ş GaiѴѴardķ ƑƏƐƕĸ TuѴjapurkar ş CasweѴѴķ 
ƐƖƖƕĸ Vindenesķ Engenķ ş Saetherķ ƑƏƏѶőĺ Contributions of indi-
viduaѴs to popuѴation dynamics typicaѴѴy differ as a function of un-

derѴying ontogenetic traits ŐFigure Ɛő such as ageķ deveѴopmentķ or 
sizeĺ The expѴicit incorporation of amongŊ individuaѴ heterogeneity 
makes the demographic approach fundamentaѴѴy different to most 
traitŊ based approachesĺ Demography buiѴds on amongŊ individuaѴ 
variation as the starting pointķ and then often attempts to scaѴe 
up to popuѴation processesķ whereas traitŊ based approaches often 
Őbut not aѴwaysĸ seeķ eĺgĺ AѴbertķ Grasseinķ Schurrķ VieiѴѴedentķ ş 
VioѴѴeķ ƑƏƐƐĸ VioѴѴe et aѴĺķ ƑƏƐƑő start with speciesŊ ѴeveѴ averages 
of functionaѴ trait vaѴuesĺ NonetheѴessķ ontogenetic traits Őeĺgĺ 
juvenile vs. aduѴtķ ageķ size at maturityő onѴy depict phenomenaķ 
to a Ѵarge extentķ rather than underѴying mechanisms ŐSaѴgueroŊ 
Gॕmezķ ƑƏƐƕőĺ The treatment of individuaѴ heterogeneity in pop-

uѴation ecoѴogy from more basaѴ ѴeveѴs of functionaѴ traits Őeĺgĺ 
moѴecuѴarķ histoѴogicaѴķ physioѴogicaѴĸ Figure Ɛő remains ѴargeѴy 
unexplored.

ƐĺƐՊ|ՊMotivation and goaѴs

Though fundamentaѴѴy different in approachķ recent independent ef-
forts using traitŊ based or demographic approaches have resuѴted in 
the recognition of simiѴar gѴobaѴ patterns of trait covariationĺ From a 
traitŊ based perspectiveķ Dझaz et aѴĺ ŐƑƏƐѵő reported two main axes of 
variation for vascuѴar pѴantsķ with one representing Ѵeaf investmentŊ 
revenue tradeŊ offs Őiĺeĺ the Leaf Economics Spectrumĸ Wright et aѴĺķ 
ƑƏƏƓőķ and a second axis running aѴong organismaѴņorgan sizeĺ From 
a demographic perspectiveķ research on mammaѴs and birds ŐBieѴby 
et aѴĺķ ƑƏƏƕĸ GaiѴѴard et aѴĺķ ƐƖѶƖĸ Sætherķ ƐƖѶƕőķ reptiѴes ŐDunham ş 
MiѴesķ ƐƖѶƔő and pѴants ŐSaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ 
ƑƏƐѵő has found two independent axes of ѴifeŊ history trait covaria-

tionĺ Hereķ the dominant axis cѴassifies Ѵife according to the pace of 
Ѵife of organismsķ which is associated with organismaѴ size ŐGaiѴѴard 
et aѴĺķ ƑƏƏƔőĺ The secondary axis cѴassifies Ѵife according to how or-
ganisms reaѴѴocate resources from maintenance into reproductionĺ

The prospect that these and other recent macroecoѴogicaѴ studies 
Őeĺgĺ Rুger et aѴĺķ ƑƏƐѶő might have just scratched the surface of func-

tionaѴ traitŋvitaѴ rate reѴationships has motivated this speciaѴ featureĺ 
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Our motivation is further fueѴѴed by the possibiѴity that the promise 
of both approaches can greatѴy boost progress in functionaѴ ecoѴogy 
and popuѴation ecoѴogy ŐSection Ƒőĺ The primary goaѴ of this speciaѴ 
feature is to provide a broad perspective on the stateŊ ofŊ theŊ art re-

search using both traitŊ based and demographic approachesĺ Hereķ we 
Őaő introduce the richķ vibrant research agenda at the interface of the 
expѴoration of functionaѴ traits and vitaѴ ratesķ Őbő document how the 
expѴoration of functionaѴ traits and demographic processes can bene-

fit ecoѴogicaѴķ evoѴutionary and conservation researchķ and Őcő suggest 

future directionsĺ UѴtimateѴyķ we hope that the coѴѴection of articѴes in 
this speciaѴ feature wiѴѴ encourage noveѴķ universaѴ theories and exper-
imentaѴ approaches to expѴain how organismaѴ functionķ ѴifeŊ history 
traits and strategiesķ and popuѴation performance are interreѴatedĺ

ƑՊ |ՊBRIDGING TR AIT҃  BA SED AND 
DEMOGR APHIC QUESTIONS AND 
APPROACHES

There has been a historicaѴ Ѵack of research at the interface of func-

tionaѴ ecoѴogy and popuѴation ecoѴogy ŐSaѴgueroŊ Gॕmezķ ƑƏƐƕĸ 
ShipѴey et aѴĺķ ƑƏƐѵőĺ In this sectionķ we highѴight how the goaѴs of 
each discipѴine can be met with the promises and strengths of the 
other via compѴementary approaches and theoriesĺ

ƑĺƐՊ|ՊHow can demographic approaches heѴp 
functionaѴ ecoѴogyĵ

Research using traitŊ based approaches has mostѴy deveѴoped aѴong 
three axesĹ firstķ anaѴysing interspecific trait covariation to expѴore 
generaѴ principѴes and Ѵaws that constrain gѴobaѴ phenotypic diver-
sityĸ secondķ understanding and predicting responses of organismsķ 
communitiesķ and ecosystems to environmentaѴ changesĸ finaѴѴyķ 
quantifying the effect of biodiversity on ecosystem processes and 
servicesĺ BeѴow we argue how these three research axes couѴd ben-

efit from demographic approachesĺ
FunctionaѴ traitŊ based ecoѴogy has searched for generaѴisation in 

the phenotypic diversification of Ѵifeĺ These efforts have repeatedѴy 
reported patterns in macroevoѴution thought to refѴect universaѴ 
Ѵaws ŐGrime ş Pierceķ ƑƏƐƑőĺ In pѴantsķ one of these generaѴ patterns 
is the Leaf Economics Spectrum ŐWright et aѴĺķ ƑƏƏƓőķ whereby spe-

cies are ranked aѴong a continuum driven by both biophysicaѴ and 
ecophysioѴogicaѴ constraints and naturaѴ seѴectionĺ At one endķ or-
ganisms are characterised by a high investment in metaboѴismķ whiѴe 
at the otherķ by sѴow metaboѴism and a Ѵarge investment in protection 
against abiotic and biotic pressuresĺ The Leaf Economics Spectrum 
mirrors the fastŋsѴow continuum ŐReichķ ƑƏƐƓĸ SaѴgueroŊ Gॕmezķ 
ƑƏƐƕőķ deveѴoped within the reaѴm of Life History Theory ŐStearnsķ 
ƐƖƕѵőĺ Howeverķ empiricaѴ demonstrations of the adaptive nature 
of the tradeŊ offs that moduѴate the spectrum of Ѵeaves remain reѴa-

tiveѴy scarce ŐMoѴesķ ƑƏƐѶőĺ ExpѴoring how and why functionaѴ traits 
covary intraspecificaѴѴy is certainѴy possibѴe using genetics ŐDonovan 
et aѴĺķ ƑƏƐƐĸ Vasseur et aѴĺķ ƑƏƐѶőķ but this approach is impracti-
caѴ at Ѵarge spatiaѴ or taxonomic scaѴes due to the costs invoѴvedĺ 
PopuѴation ecoѴogyķ which has nurtured comparative anaѴysis since 
its inception ŐGaiѴѴard et aѴĺķ ƐƖѶƖĸ Harperķ ƐƖƕƕĸ Sarukh࢙n ş Harperķ 
ƐƖƕƒőķ represents a promising avenue to expѴore the fitness variation 
underѴying such crossŊ species ľuniversaѴĿ Ѵawsĺ

Identifying the response traits that refѴect the adaptation of 
organisms to their environment is a mainstream approach in func-

tionaѴ ecoѴogyĺ A pivotaѴ step in such traitŊ based approaches is to 
buiѴd interspecific traitŜenvironment reѴationshipsĺ Howeverķ these 

F I G U RE  ƐՊTwo of the most wideѴy used approaches to 
examine drivers and consequences in trait variation incѴude the 
traitŊ based approach and the demographic approachĺ In the traitŊ 
based approachķ moѴecuѴar Őeĺgĺ oxidative stressőķ histoѴogicaѴ Őeĺgĺ 
boneņwood densityőķ physioѴogicaѴ Őeĺgĺ photosynthetic rateő and 
ontogenetic traits Őeĺgĺ aduѴt heightő are used to expѴore traitŋtrait 
covariation Őeĺgĺ Chave et aѴĺķ ƑƏƏƖĸ Dझaz et aѴĺķ ƑƏƐѵĸ Wright et aѴĺķ 
ƑƏƏƓőĺ These soŊ caѴѴed functional traits are aѴso used to upscaѴe to 
describe the structure and dynamics of communities Őeĺgĺ McGiѴѴ 
et aѴĺķ ƑƏƏѵő and ecosystems Őeĺgĺ Gross et aѴĺķ ƑƏƐƕő using response 
traits and effect traitsĺ In this upŊ scaѴingķ typicaѴѴy the demographic 
compartment ŐvitaѴ rates and popuѴationső is not consideredĺ The 
demographic approach examines how vital rates Őeĺgĺ survivaѴķ 
deveѴopmentķ reproductionő scaѴe with ontogenetic characteristics 
of individuaѴs Őeĺgĺ ageķ sizeķ deveѴopmentő to inform on popuѴation 
structure and dynamics Őeĺgĺ CasweѴѴķ ƑƏƏƐőĺ Both traitŊ based 
and demographic approaches share simiѴarities in the questions 
they target Őeĺgĺ Genetics Ƶ Environment interactionsĸ Barksķ 
Dempseyķ Burgķ ş Lairdķ ƑƏƐѶĸ Vasseur et aѴĺķ ƑƏƐѶőķ and the recent 
macroecoѴogicaѴ patterns of trait covariation they have reported 
ŐDझaz et aѴĺķ ƑƏƐѵĸ SaѴgueroŊ Gॕmezķ Jonesķ Archerķ et aѴĺķ ƑƏƐѵĸ 
SaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵőĺ In this editoriaѴķ 
we argue that research using both approaches can advance the 
research agenda of functionaѴ ecoѴogy and popuѴation ecoѴogy ŐSee 
Section Ƒő
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connections are poorѴy understood in most taxa ŐVioѴѴe et aѴĺķ ƑƏƐƓőĺ 
Furtherķ such correѴative exercises remain a weak demonstration of 
the adaptive nature of functionaѴ traits and their roѴe in adaptation 
ŐMoѴesķ ƑƏƐѶőĺ The reasons for this weakness incѴude the static na-

ture of the approachķ which impedes tracking organismaѴ responses 
over timeķ and trait covariationķ which can bѴur causaѴ traitŜenvi-
ronment reѴationships ŐWুestķ MুnkemুѴѴerķ Lavergneķ PoѴѴockķ ş 
ThuiѴѴerķ ƑƏƐƕőĺ In contrastķ the sheer voѴume of demographic data 
and approaches ŐbeѴowő makes popuѴation ecoѴogy an ideaѴ aѴѴy of 
functionaѴ ecoѴogy to overcome this Ѵimitationĺ

Using functionaѴ traits to expѴain species coexistence has been 
a popuѴar traitŊ based research avenue in the Ѵast decade Őeĺgĺķ Kraftķ 
Godoyķ ş Levineķ ƑƏƐƔĸ Kraftķ VaѴenciaķ ş AckerѴyķ ƑƏƏѶőĺ This ap-

proach is based on the strong assumption that trait variation refѴects 
speciesĽ niche breath ŐKraft et aѴĺķ ƑƏƐƔĸ VioѴѴe ş Jiangķ ƑƏƏƖőĺ WhiѴe 
conceptuaѴѴy appeaѴing ŐMcGiѴѴ et aѴĺķ ƑƏƏѵőķ traitŊ based commu-

nity ecoѴogy studies have often used traits seѴected without a pri-

ori examination of their roѴe in fitness nor in assembѴy processesĺ 
In additionķ there has been growing recognition of the roѴe of intra-

specific trait variabiѴity in community assembѴy ŐJungķ VioѴѴeķ Mondyķ 
Hoffmannķ ş MuѴѴerķ ƑƏƐƏĸ VioѴѴe et aѴĺķ ƑƏƐƑőĺ Howeverķ the assess-

ment of such variabiѴity remains ѴargeѴy phenomenoѴogicaѴ ŐTaudiere 
ş VioѴѴeķ ƑƏƐƔőĺ EvaѴuating the effect of ontogenyķ as typicaѴѴy 
carried out in popuѴation ecoѴogy ŐCasweѴѴķ ƑƏƏƐĸ Ebertķ ƐƖƖƖőķ on 
communityŊ ѴeveѴ trait distribution and the maintenance of species 
coexistence wouѴd fiѴѴ a major theoreticaѴ gap in community ecoѴogyĺ 
Likewiseķ a demographic approach couѴd be used to modeѴ commu-

nity dynamicsķ incѴuding traitŊ based assembѴy ruѴes ŐAdѴerķ EѴѴnerķ ş 
Levineķ ƑƏƐƏĸ TeѴѴerķ AdѴerķ Edwardsķ Hookerķ ş EѴѴnerķ ƑƏƐѵőĺ

SeveraѴ studies have demonstrated the utiѴity of traitŊ based ap-

proaches to upscaѴe from the functioning of organisms to the func-

tioning of ecosystemsĺ For exampѴeķ Ѵeaf traits have been used to 
reѴate the instantaneous functioning of organs Őeĺgĺ photosynthesiső 
to organisms Őeĺgĺ pѴant reѴative growth rateő and ecosystems Őeĺgĺ pri-
mary productivityő ŐGarnier et aѴĺķ ƑƏƏƓķ ƑƏƐƔĸ VioѴѴe et aѴĺķ ƑƏƏƕőĺ In 
such casesķ simpѴe integrative functions ŐVioѴѴe et aѴĺķ ƑƏƏƕőķ Ѵike the 
caѴcuѴation of communityŊ mean trait vaѴuesķ have proven usefuѴĺ The 
distribution of traits within an ecosystem is aѴso expected to refѴect 
the compѴex mechanisms underѴying ecosystem processes ŐGross 
et aѴĺķ ƑƏƐƕĸ Ricotta ş Morettiķ ƑƏƐƐőĺ Enquist et aѴĺ ŐƑƏƐƔő deveѴoped 
the TraitŊ Driver Theory to Ѵink the environment and the distribution 
of fitnessŊ reѴated traits to ecosystem functioningĺ Integrating fitness 
variation over the Ѵife cycѴe wiѴѴ require concepts and methods from 
popuѴation ecoѴogyĺ PopuѴation ecoѴogy can aѴso be usefuѴ for the as-

sessment of ѴongŊ term ecosystem functioning ŐKuebbing et aѴĺķ ƑƏƐѶő 
because the dynamics and stabiѴity of ecosystems cannot be reѴiabѴy 
tracked using traitŊ based snapshot approaches ŐEnquist et aѴĺķ ƑƏƐƔőĺ

ƑĺƑՊ|ՊHow can traitŊ based approaches heѴp 
popuѴation ecoѴogyĵ

The operationaѴ unit of popuѴation ecoѴogy is the individuaѴ within its 
popuѴation ŐHarperķ ƐƖѵƓőĺ Howeverķ due to convenienceķ popuѴation 

ecoѴogists often group individuaѴs into cѴasses and then estimate 
the cѴassŊ specific vitaѴ rates ŐTuѴjapurkar ş CasweѴѴķ ƐƖƖƕőĺ In animaѴ 
popuѴation ecoѴogyķ the most wideѴy used state variabѴe has histori-
caѴѴy been age ŐCasweѴѴķ ƑƏƏƐĸ Ebertķ ƐƖƖƖőķ whiѴe in pѴant popuѴa-

tion ecoѴogyķ it is size ŐCasweѴѴķ ƑƏƏƐĸ Gibsonķ ƑƏƐƓĸ SaѴgueroŊ Gॕmez 
et aѴĺķ ƑƏƐƔőĺ Howeverķ vitaѴ rate variation associated with age and 
size uѴtimateѴy refѴects differences in functionaѴ traits ŐFigure Ɛő such 
as specific Ѵeaf areaķ wood density or metaboѴic rate ŐAdѴerķ Fajardoķ 
et aѴĺķ ƑƏƐƒĸ AdѴerķ SaѴgueroŊ Gॕmezķ et aѴĺķ ƑƏƐƒĸ Kurta ş Ferkinķ 
ƐƖƖƐĸ Visser et aѴĺķ ƑƏƐѵőķ or even physioѴogicaѴ trait networks 
ŐCohenķ Martinķ WingfieѴdķ McWiѴѴiamsķ ş Dunneķ ƑƏƐƑőĺ

A traitŊ based approach couѴd improve the predictive capacity of 
popuѴation ecoѴogyĺ This is important and urgent due to the Ѵinkages 
between demography and conservation scienceĹ whether a speciesĽ 
popuѴation goes ѴocaѴѴy extinct or becomes invasive is determined 
to a Ѵarge extent by its vitaѴ rates ŐMorris ş Doakķ ƑƏƏƑĸ SiѴvertownķ 
Francoķ ş Mengesķ ƐƖƖѵőĺ The Ѵimitation of the demographic ap-

proachķ howeverķ is that conservation science often requires robustķ 
informed recommendations on timeŊ scaѴes that are incompatibѴe 
with the coѴѴection of demographic data ŐCondeķ FѴesnessķ CoѴcheroķ 
Jonesķ ş ScheuerѴeinķ ƑƏƐƐőĺ Demography is a dataŊ hungry discipѴine 
ŐGriffithķ SaѴgueroŊ Gॕmezķ Merowķ ş McMahonķ ƑƏƐѵőķ where stud-

ies with hundreds of individuaѴs spanning four or more years are not 
uncommon ŐSaѴgueroŊ Gॕmez et aѴĺķ ƑƏƐƔĸ SaѴgueroŊ Gॕmezķ Jonesķ 
Archerķ et aѴĺķ ƑƏƐѵĸ SaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵőĺ 
One of the promises of the traitŊ based approachķ to characterise a 
systemĽs structure and dynamics with a singѴe or few visits to the 
fieѴd ŐVioѴѴe et aѴĺķ ƑƏƏƕőķ may greatѴy aid popuѴation ecoѴogyĺ

Perturbation anaѴyses are wideѴy used to address fundamentaѴ 
questions in ecoѴogy ŐHeppeѴѴķ Pfisterķ ş de Kroonķ ƑƏƏƏĸ SiѴvertown 
et aѴĺķ ƐƖƖƑőķ evoѴution ŐCasweѴѴ ş SaѴgueroŊ Gॕmezķ ƑƏƐƒő and con-

servation bioѴogy ŐSiѴvertown et aѴĺķ ƐƖƖѵőĺ First introduced to ecoѴ-
ogy by de Kroonķ PѴaisierķ van GroenendaeѴķ and CasweѴѴ ŐƐƖѶѵőķ 
sensitivity and eѴasticities quantify the absoѴute and the reѴative ef-
fectķ respectiveѴyķ of a smaѴѴ change in a demographic process on a 
descriptor of the popuѴationĺ The descriptor of choice is typicaѴѴy the 
ѴongŊ termķ deterministic popuѴation growth rateķ λķ which is a proxy 
for individuaѴ fitness averaged across the popuѴation ŐCasweѴѴķ ƑƏƏƐőĺ 
The sensitivity of popuѴation growth rate to a vitaѴ rate represents a 
seѴection gradient Ősensu Landeķ ƐƖѶƑőĹ the partiaѴ derivative of fit-
ness with respect to a smaѴѴ change in a trait vaѴue Ővan Tienderenķ 
ƑƏƏƏőĺ The examination of the reѴationship between functionaѴ traits 
and vitaѴ rates in a fuѴѴŊ Ѵife cycѴe context can be used to quantify 
the sensitivity of fitness to functionaѴ trait variation and identify the 
pathways through which its effects pѴay out Őeĺgĺ AdѴerķ Fajardoķet aѴĺķ 
ƑƏƐƒĸ AdѴerķ SaѴgueroŊ Gॕmezķ et aѴĺķ ƑƏƐƒőĺ

LastѴyķ popuѴation ecoѴogy has Ѵong been instrumentaѴ for conser-
vation ecoѴogy through the evaѴuation of popuѴations at risk of extinc-

tion ŐMorris ş Doakķ ƑƏƏƑőĺ InterestingѴyķ the target of conservation 
has been questioned through many angѴes ŐBeissingerķ ƑƏƐƔőĺ In par-
ticuѴarķ the rarity of functions Őiĺeĺ functionaѴ rarityő can be as important 
to protect as the rarity of species ŐVioѴѴe et aѴĺķ ƑƏƐƕőĺ This research 
area is in its infancyķ and it appears urgent to evaѴuate the Ѵink between 
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demography and functionaѴ traits Őidentity and vaѴueső to evaѴuate the 
reѴevance of conserving rare traits and functions in an ecosystemĺ

ƒՊ |ՊNOVEL CONTRIBUTIONS OF THIS 
SPECIAL ISSUE

This speciaѴ feature incѴudes ƐƐ articѴes that combine cuttingŊ edge 
traitŊ based and demographic to address timeѴy ecoѴogicaѴ and evo-

Ѵutionary questionsĺ The taxonomic and methodoѴogicaѴ breath of 
their research is shown by the fact that the speciaѴ feature spans 
three of the British EcoѴogicaѴ SocietyĽs journaѴsĹ Functional Ecologyķ 
Journal of Animal Ecology and Journal of Ecologyĺ The key innovations 
of these contributions are presented here in four main themesĹ

ƒĺƐՊ|ՊTheme ƐĹ Microhabitat moduѴates 
function~performance relationships

The reѴationships between traits and demographic performance are 
typicaѴѴy moduѴated by the environment ŐEѴѴsworth ş Reichķ ƐƖƖƑőĺ This 
specificity is ѴikeѴy caused by genetic differences and phenotypic pѴas-

ticity of both functionaѴ traits ŐMessierķ McGiѴѴķ ş Lechowiczķ ƑƏƐƏő and 
vitaѴ rates ŐCouttsķ SaѴgueroŊ Gॕmezķ Csergज़ķ ş BuckѴeyķ ƑƏƐѵĸ Figure Ɛőĺ 
This may expѴain why recent gѴobaѴ anaѴyses Ѵinking traits and vitaѴ rates 
at different sites have Ѵacked high predictive abiѴity ŐAdѴerķ Fajardoķet aѴĺķ 
ƑƏƐƒĸ AdѴerķ SaѴgueroŊ Gॕmezķ et aѴĺķ ƑƏƐƒĸ SaѴgueroŊ Gॕmezķ ƑƏƐƕőĺ To 
overcome this chaѴѴengeķ one must obtain highŊ resoѴutionķ individuaѴŊ 
ѴeveѴ information about functionaѴ traitsķ vitaѴ ratesķ and the ѴocaѴ en-

vironmentĺ BѴonder et aѴĺ ŐƑƏƐѶő use vitaѴ rate data from a community 
of aѴpine pѴant speciesķ for which aboveŊ  and beѴowŊ ground functionaѴ 
traits and microenvironmentaѴ conditions were measured at the indi-
viduaѴ ѴeveѴĺ The predictive modeѴs of community dynamics perform 
much better once microhabitat conditions are consideredĺ ImportantѴyķ 
they aѴso show that vitaѴ rates key to the presence and distribution of 
most species can be predicted by functionaѴ traitsĺ Leibmanķ Roweķ 
Koskiķ and GaѴѴoway ŐƑƏƐѶő evaѴuate how pѴasticity in fѴoraѴ traits inter-
acts with the environment to shape fitness via the degree of outcross-

ingĺ The authors use severaѴ popuѴations of Campanula america to test 
how poѴѴen Ѵimitation depends on poѴѴinator visitation ratesķ and how 
fѴoraѴ traits that are reѴated to seѴfing respond to poѴѴinator avaiѴabiѴityĺ 
They find that popuѴations with a high seѴfing potentiaѴ have a greater 
degree of trait pѴasticity to poѴѴinator presenceĺ

ƒĺƑՊ|ՊTheme ƑĹ The functionaѴity of traits is fitnessŊ 
component specific

The abiѴity of traits to predict fitness components remains ѴargeѴy un-

expѴored ŐSaѴgueroŊ Gॕmezķ ƑƏƐƕĸ ShipѴey et aѴĺķ ƑƏƐѵőĺ This is a gѴar-
ingѴy missing step in traitŊ based approachesķ given that functionaѴ 
traits are typicaѴѴy defined as organismaѴ features that impact on fitness 

ŐVioѴѴe et aѴĺķ ƑƏƏƕőĺ This speciaѴ feature provides key contributions that 
expѴore traitŜ fitness reѴationshipsĺ Garnier et aѴĺ ŐƑƏƐѶő Ѵink nine func-

tionaѴ traits with the vitaѴ rates of Ɣƒ pѴant species in a ƑѶŊ year study 

where management was intensifiedĺ Theirs is one of the few studies to 
date to have demonstrated how changes in traits affect demographic 
change Őbut see FѴoresķ H࣐rauѴtķ DeѴcampķ Garnierķ ş GourѴetŊ FѴeuryķ 
ƑƏƐƓőĺ Garnier and coѴѴaborators find that species that increased their 
abundance in response to intensified management were shortŊ Ѵived 
and had high Ѵeaf phosphorus and Ѵow Ѵeaf dry matter contentĺ Wenkķ 
Abramowiczķ Westobyķ and FaѴster ŐƑƏƐѶő test the terminaѴ investment 
hypothesisķ whereby resource aѴѴocation shouѴd be fuѴѴy diverted to re-

production towards the end of an organismĽs Ѵife in order to maximise 
its fitnessĺ The authorsĽ expѴicit incorporation of the pѴantĽs investment 
into maintenance vs. expansion of aboveŊ ground size is the key to rec-

onciѴing theory ŐKozѴowskiķ ƐƖƖƑő and previous contradicting evidence 
Őeĺgĺ Wenk ş FaѴsterķ ƑƏƐƔőĺ Using a combination of traitŊ based and 
demographic approaches on ageŊ known individuaѴs of ƐƓ AustraѴian 
woody speciesķ the authors find that most of these species aѴѴocated 
aѴmost aѴѴ of their resources to reproduction at advanced agesĺ CheapŊ 
Ѵeaf producing species peak faster in reproductive aѴѴocationķ whereas 
ѴowerŊ thanŊ average reproductive aѴѴocation is associated with greater 
heightķ an ontogenetic trait associated with the fastŋsѴow continuum 
ŐSaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵőĺ

ƒĺƒՊ|ՊTheme ƒĹ Coordination of traits into  
syndromes

The coordination of functionaѴ traits and Ѵife history strategies is criti-
caѴ in understanding why traits vary and their consequencesĺ SeveraѴ 
contributions in this speciaѴ feature deveѴop integrative frameworks 
to that endĺ Beckmanķ BuѴѴockķ and SaѴgueroŊ Gॕmez ŐƑƏƐѶő focus on a 
phenomenon that has not typicaѴѴy been viewed as a functionaѴ traitĹ 
dispersaѴĺ They bring together gѴobaѴ data on key anatomicaѴ traitsķ 
ѴifeŊ history traitsķ and dispersaѴ abiѴity and mode of dispersaѴ for ƐƓƐ 
pѴant species to evaѴuate emerging dispersaѴ syndromes Ősensu Ronce 

ş CѴobertķ ƑƏƐƑőĺ They report a noveѴ axisķ independent of the fastŋ
sѴow continuum and reproductive strategies axisķ that cѴassifies spe-

cies according to their reproductive output and degree of iteroparity 
ŐSaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵőĺ AѴong this axisķ spe-

cies with a high Ѵifetime reproductive successķ extended reproductive 
windowsķ high senescence rates and Ѵow propensity towards shrink-

age disperse seeds furtherĺ EѴѴers et aѴĺ ŐƑƏƐѶő expand the definition 
of functionaѴ traits to incѴude degree of toѴerance to abiotic stress 
conditionsĺ They anaѴyse changes in muѴtidimensionaѴ trait distribu-

tion ŐmorphoѴogicaѴķ physioѴogicaѴķ behaviouraѴ and ѴifeŊ history traitső 
in dominant groups of soiѴ fauna key for ecosystem servicesĺ The au-

thors test whether the verticaѴ distribution of species in the soiѴ pro-

fiѴe correѴates with trait variation based on trait richnessķ evenness 
and divergenceķ and find three axes of variation that structure soiѴ in-

vertebrate traitsĺ The dominant axis is aѴigned with soiѴ depth and has 
Ѵower trait diversity at the surfaceĺ MarshaѴѴķ Pettersonķ and Cameron 
ŐƑƏƐѶő evaѴuate the causes and consequences of offspring size across 
hundreds of pѴants and animaѴsĺ Offspring size is a good descriptor 
of a cѴassicaѴ tradeŊ off that individuaѴs faceĹ invest in oneŊ seѴf vs. the 
next generationĺ The authors find that offspring size is positiveѴy cor-
reѴated with Ѵatitude in fishķ amphibiansķ invertebrates and birdsķ but 
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negativeѴy correѴated in pѴants and turtѴesĺ They aѴѴude to the deveѴ-
opmentaѴ window hypothesisķ whereby species that produce Ѵarge 
offspring need more time to achieve the same ontogenetic trait vaѴue 
than species that produce smaѴѴ offspringĺ FinaѴѴyķ Ghediniķ Whiteķ 
and MarshaѴѴ ŐƑƏƐѶő examined how individuaѴ metaboѴic rates scaѴe 
up to the community ѴeveѴĺ Through a series of chronosequences 
of sessiѴe marine invertebrate communitiesķ the authors determine 
whoѴeŊ community metaboѴic scaѴing across successionaѴ stagesĺ They 
then examine whether the sum of the individuaѴ metaboѴic rates for 
the dominant species predict the overaѴѴ community metaboѴic rateĺ 
Contrary to their initiaѴ predictionsķ community metaboѴism scaѴed 
isometricaѴѴy with community biomass aѴong the successionĺ The ex-

pѴicit incorporation of the popuѴation structure greatѴy improved their 
modeѴĽs communityŊ ѴeveѴ predictionsĺ

ƒĺƓՊ|ՊTheme ƓĹ Integration of functionaѴ traits into 
demographic approaches

Demographic modeѴs caѴcuѴate important metrics of popuѴation per-
formanceķ ѴifeŊ history traits and seѴection gradients ŐEѴѴnerķ ChiѴdsķ ş 
Reesķ ƑƏƐѵĸ MetcaѴfķ McMahonķ SaѴgueroŊ Gॕmezķ ş Jongejansķ ƑƏƐƒĸ 
Morris ş Doakķ ƑƏƏƑőĺ Howeverķ the state variabѴes typicaѴѴy used in 
these modeѴs Őeĺgĺ sizeķ deveѴopmentaѴ stageķ ageő are considered too 
phenomenoѴogicaѴ to expѴore underѴying mechanisms of variation 
ŐSaѴgueroŊ Gॕmezķ ƑƏƐƕőĺ Jenouvrier et aѴĺ ŐƑƏƐѶő deveѴop a hierarchicaѴ 
matrix popuѴation modeѴ integrating functionaѴ traits and vitaѴ rates to 
predict popuѴation responses of the bѴackŊ browed aѴbatross ŐThalassarce 

melanophriső to changes in cѴimateĺ Their modeѴ aѴѴows the authors to 
evaѴuate the reѴative contributions to popuѴation dynamics of trait shifts 
and direct cѴimate effectsĺ The authors find significant interactions be-

tween earѴy Ѵife cycѴe stagesķ increases in sea surface temperature and 
muѴtipѴe functionaѴ traitsķ as weѴѴ as crossŊ seasonaѴ carryŊ over effects 
on popuѴation growth rateĺ SmaѴѴegange and Ens ŐƑƏƐѶő investigate 
the predictive performance of a mechanisticķ traitŊ based demographic 
modeѴĺ They construct an integraѴ projection modeѴ ŐIPMő for which the 
vitaѴ rates of survivaѴķ growth and reproduction are informed by a dy-

namic energy budget ŐDEBĸ Kooijman ş Troostķ ƑƏƏƕĸ van der Meerķ 
ƑƏƏѵőĺ They then investigate the capacity of their modeѴ to predict the 
dynamics a Ѵaboratory microcosmĺ In contrast to the cѴassicaѴ phenom-

enoѴogicaѴ perspective via ontogenetic traits Őeĺgĺ sizeĸ Figure Ɛőķ the 
integration of energy conservation principѴes into IPMs permits predic-

tions under noveѴ environmentaѴ conditionsĺ For exampѴeķ the authors 
examine the sensitivity of popuѴation responses to cѴimate change with 
respect to key ѴifeŊ history traitsķ such as maximum reproductive rateķ 
and to functionaѴ traits Ѵike individuaѴ Ѵength at birthĺ Lemaञtre et aѴĺ 
ŐƑƏƐѶő examine the roѴe of compѴex secondary sexuaѴ traitsķ deer ant-
Ѵersķ on fitnessĺ Through a combination of traitŊ based and demographic 
approachesķ they quantify the costs of investment in antѴers onto fit-
ness components Ѵate in Ѵife evoking theories of ageing ŐSheffersonķ 
Jonesķ ş SaѴgueroŊ Gॕmezķ ƑƏƐƕő and Ѵife history ŐStearnsķ ƐƖƕѵķ ƐƖѶƑőĺ 
SpecificaѴѴyķ they evaѴuate the costs of producing Ѵarge antѴers earѴy in 
Ѵife onto survivaѴķ body mass and antѴer size during aduѴthood in two 
European roe deer ŐCapreolus capreoluső popuѴationsĺ The authors find 

no deѴayed costs of sexuaѴ traits deveѴoped earѴy in Ѵife on fitnessĸ on the 
contrary fawns with the Ѵongest antѴers aѴso had the highest body mass 
as aduѴtsķ suggesting that this trait is an honest signaѴĺ

ƓՊ |ՊUNIF YING QUESTIONS AND 
APPROACHES

Our caѴѴ for more coѴѴaborative research using traitŊ based and demo-

graphic approaches is not a new one ŐMartझnezŊ Garzaķ Bongersķ ş 
Poorterķ ƑƏƐƒĸ Poorter ş Bongersķ ƑƏƏѵĸ Poorter et aѴĺķ ƑƏƏѶĸ SiѴva 
et aѴĺķ ƑƏƐƕĸ Yangķ Caoķ ş Swensonķ ƑƏƐѶőĺ AѴthough advances are 
being made in this directionķ there remain considerabѴe opportuni-
ties to further knowѴedge and scientific advance by integrating both 
approachesĺ This speciaѴ feature was designed to gaѴvanise progress 
in this areaĸ its invited contributions represent a Ѵeap forward to-

wards the fruitfuѴ marriage of questions and approaches in func-

tionaѴ ecoѴogy and popuѴation ecoѴogyĺ Howeverķ some additionaѴ 
aspects require further attention to consummate this unionĺ

ƓĺƐՊ|ՊResearch using traitŊ based and demographic 
approaches needs to examine the same individual

The macroecoѴogicaѴ patterns reported regarding investments on Ѵeaf 
ŐWright et aѴĺķ ƑƏƏƓőķ wood ŐChave et aѴĺķ ƑƏƏƖőķ root ŐRoumet et aѴĺķ 
ƑƏƐѵő and organismaѴņorgan size ŐDझaz et aѴĺķ ƑƏƐѵő have become wideѴy 
citedĺ Howeverķ the data they are based on often come from distant 
Ѵocations for a given speciesķ do not typicaѴѴy consider environmen-

taѴ differencesķ and contain functionaѴ trait vaѴues that have not been 
measured on the same individuaѴĺ This approach greatѴy Ѵimits our abiѴ-
ity to evaѴuate whether and how the most prevaѴent tenet of ecoѴogy 
and evoѴutionķ the trade-off ŐRoffķ ƑƏƏƑĸ Stearnsķ ƐƖƖƑőķ and microhabi-
tat conditions affect worѴdŊ wide patterns of trait covariationĺ Carrying 
out functionaѴ and demographic fieѴdwork on the same speciesĽ indi-
viduaѴsķ especiaѴѴy for muѴtipѴe speciesķ is extremeѴy Ѵabour intensive 
and tediousŌbut see BѴonder et aѴĺ ŐƑƏƐѶőķ MarshaѴѴ et aѴĺ ŐƑƏƐѶő and 
Garnier et aѴĺ ŐƑƏƐѶőĺ LuckiѴyķ new demographic approaches such as 
IPMs are robust to Ѵow sampѴe sizes ŐRamuѴaķ Reesķ ş BuckѴeyķ ƑƏƏƖőķ 
aѴѴowing us to improve species and spatiaѴ repѴicationĺ Furthermoreķ the 
inverse probѴem of demographyķ whereby vitaѴ rates can be estimated 
from static popuѴation structureķ can heѴp prioritise fieѴd efforts ŐEvansķ 
Merowķ Recordķ McMahonķ ş Enquistķ ƑƏƐѵĸ Gonz࢙Ѵezķ MartoreѴѴķ ş 
BoѴkerķ ƑƏƐѵőĺ The integration of functionaѴ trait coѴѴection via the 
StrateGo Network ŐSaѴgueroŊ Gॕmezķ ƑƏƐѶő on popuѴations where de-

mographic data are aѴready being coѴѴected worѴdŊ wide through the 
COMPADRE PѴant Matrix Database ŐSaѴgueroŊ Gॕmez et aѴĺķ ƑƏƐƔő is 
proving instrumentaѴ to address this Ѵimitationĺ

ƓĺƑՊ|ՊIntegration of traits across the fuѴѴ 
anatomy of the organism

In the case of the PѴant Kingdomķ beѴowŊ ground processes remain 
wideѴy unknown to functionaѴ ecoѴogy and popuѴation ecoѴogyĺ This 
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is particuѴarѴy surprisingķ as root traits pѴay criticaѴ ecosystem ser-
vice roѴes ŐLaѴibert࣐ķ ƑƏƐƕő and beѴowŊ ground pѴant biomass can ac-

count for over ƔƏѷ of their totaѴ biomass ŐEsheѴ ş Beeckmanķ ƑƏƐƒőĺ 
NonetheѴessķ frameworks of functionaѴ trait variation focus mostѴy 
on aboveŊ ground traits ŐChave et aѴĺķ ƑƏƏƖĸ Dझaz et aѴĺķ ƑƏƐѵĸ Wright 
et aѴĺķ ƑƏƏƓőĺ SimiѴarѴyķ studies describing pѴant popuѴation dynamics 
often ignore beѴowŊ ground dynamics Őbut see Pregitzerķ Hendrickķ ş 
FogeѴķ ƐƖƖƒőĺ Noninvasive technoѴogies that quantify vitaѴ rates of 
beѴowŊ ground pѴant componentsķ and the recent reѴease of the Fine 
Root EcoѴogy Database ŐIversen et aѴĺķ ƑƏƐƕő wiѴѴ heѴp overcome this 
chaѴѴengeĺ

ƓĺƒՊ|ՊNo more correѴative anaѴyses without a 
priori hypotheses

In a recent pubѴicationķ MoѴes ŐƑƏƐѶő made an eѴoquent caѴѴ for 
more hypothesisŊ driven researchķ foѴѴowing the recent impetus of 
gѴobaѴ patterns in pѴant traitsĺ Hereķ we reiterate this caѴѴ in pѴant 
ecoѴogy and wish to extend it to other kingdomsĺ The avaiѴabiѴity 
of functionaѴ trait Őeĺgĺ Kattge et aѴĺķ ƑƏƐƐĸ KѴime঍ov࢙ķ DaniheѴkaķ 
Chrtekķ de BeѴѴoķ ş Herbenķ ƑƏƐƕĸ KneveѴķ Bekkerķ Bakkerķ ş KѴeyerķ 
ƑƏƏƒĸ Kুhnķ Durkaķ ş KѴotzķ ƑƏƏƓĸ Madinķ Andersonķ et aѴĺķ ƑƏƐѵĸ 
Razafindratsimaķ Yacobyķ ş Parkķ ƑƏƐѶĸ Tamme et aѴĺķ ƑƏƐƓĸ Wang 
et aѴĺķ ƑƏƐѶőķ demographic Őeĺgĺ NERC Centre for PopuѴation BioѴogyķ 
ƑƏƏƒĸ SaѴgueroŊ Gॕmez et aѴĺķ ƑƏƐƔĸ SaѴgueroŊ Gॕmezķ Jonesķ Archerķ 
et aѴĺķ ƑƏƐѵĸ SaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵĸ Santiniķ 
Isaacķ ş FicetoѴaķ ƑƏƐѶő and ѴifeŊ history trait data Őeĺgĺ Froeseķ ƑƏƐƓĸ 
Jones et aѴĺķ ƑƏƏƖĸ MyhrvoѴd et aѴĺķ ƑƏƐƔĸ Strier et aѴĺķ ƑƏƐƏő for thou-

sands of species worѴdŊ wideķ together with anaѴyticaѴ packages Őeĺgĺ 
BѴonder et aѴĺķ ƑƏƐƕĸ Maitner et aѴĺķ ƑƏƐƕĸ Taudiere ş VioѴѴeķ ƑƏƐƔőķ 
makes the task of quantifying and cѴassifying variation in functionaѴ 
traits and vitaѴ rates more accessibѴe than everĺ Howeverķ research-

ers shouѴd be aware of the doubѴeŊ edged sword presented by the big 
dataŜsoftware tandemĹ A carefuѴ examination of the research ques-

tions prior to running ľbigŊ dataĿ anaѴyses is vitaѴ in avoiding pureѴy 
correѴativeķ dataŊ mining exercises ŐD৴eroskiķ ƑƏƏѶőĺ Both functionaѴ 
ecoѴogy and popuѴation ecoѴogy have made great progress at cѴas-

sifying functions and Ѵife history strategiesĺ What is needed now is 
to understand the causes and impѴications of the variation using the 
scientific methodĹ Hypotheses come firstķ anaѴyses secondĺ

ƓĺƓՊ|ՊDoes the hoѴy graiѴ of crossŊ taxonomic trait 
existĵ

In the Ѵast decadesķ pѴant functionaѴ ecoѴogists have achieved a ti-
tanic progress towards the standardisation of functionaѴ trait data 
coѴѴection and its ecoѴogicaѴ interpretation for ŐpredominantѴyő 
vascuѴar pѴants ŐCorneѴissen et aѴĺķ ƑƏƏƒĸ P࣐rezŊ Harguindeguy 
et aѴĺķ ƑƏƐƒőĺ SimiѴar efforts have started to emerge across other 
taxonomic groupsķ incѴuding birds Őeĺgĺ Negretķ ƑƏƐѵĸ Renner ş van 
HoeseѴķ ƑƏƐƕőķ coraѴs ŐMadinķ Hoogenboomķ et aѴĺķ ƑƏƐѵőķ amphib-

ians and freshwater fish ŐNegretķ ƑƏƐѵőķ invertebrates ŐBerteѴsmeierķ 
ƑƏƐƕĸ Brousseauķ GraveѴķ ş Handaķ ƑƏƐѶĸ Moretti et aѴĺķ ƑƏƐѵőķ 

phytopѴankton ŐIrwin ş FinkeѴķ ƑƏƐƕő or mycorrhizaѴ fungi ŐChagnonķ 
BradѴeyķ MaheraѴiķ ş KѴironomosķ ƑƏƐƒőĺ A commonaѴity of most of 
these protocoѴsķ howeverķ is their taxa specificityĹ ObviousѴy wood 
density is not a good trait for animaѴsķ just as wing Ѵength is not for 
pѴantsĺ WhiѴe it is entireѴy possibѴe that no singѴe set of traits may 
expѴain function across the tree of Ѵifeķ we stiѴѴ deem this an impor-
tant task to pursue for the maturation of ecoѴogyĺ This ľhoѴy graiѴĿ 
of functionaѴ trait sets wouѴd put traitŊ based ecoѴogy at the same 
high ѴeveѴ of macroecoѴogicaѴ predictabiѴity as popuѴation ecoѴogyķ 
because in the case of popuѴation ecoѴogyķ the vitaѴ rates ŐsurvivaѴķ 
deveѴopmentķ reproductionő are universaѴ to any organismĺ We caѴѴ 
for more work evaѴuating variation and the predictive abiѴity of met-
aboѴic rate for vitaѴ ratesķ as the rateŊ ofŊ Ѵiving hypothesis states that 
metaboѴic rate is inverseѴy reѴated to Ѵongevity ŐRubnerķ ƐƖƏѶőķ and 
metaboѴic rate is a trait that Ѵinks functionaѴ ecoѴogy and individuaѴ 
performance via the MetaboѴic Theory of EcoѴogy ŐBrownķ GiѴѴooѴyķ 
AѴѴenķ Savageķ ş Westķ ƑƏƏƓőĺ

ƔՊ |ՊCONCLUSIONS

FunctionaѴ traits have so far informed community ŐLavoreѴ ş Garnierķ 
ƑƏƏƑĸ McGiѴѴ et aѴĺķ ƑƏƏѵő and ecosystem structureķ dynamics and 
functions ŐDझaz ş Cabidoķ ƐƖƖƕĸ Gross et aѴĺķ ƑƏƐƕő without requiring 
a mediating demographic Ѵayer ŐFigure Ɛőĺ So why a caѴѴ to integrate 
traitŊ based and demographic approachesĵ The papers in this speciaѴ 
feature buiѴd bridges between functionaѴ ecoѴogy and popuѴation 
ecoѴogy to understand core ecoѴogicaѴ and evoѴutionary questions 
such as which and how traits are fiѴtered by the environmentķ or the 
seѴective pressures that shape themķ and how they may change with 
timeĺ It is remarkabѴe thatķ despite the Ѵack of communicationķ mac-

roecoѴogicaѴ studies aimed at describing variation in functionaѴ traits 
and ѴifeŊ history traits have found simiѴar drivers of this variation ŐDझaz 
et aѴĺķ ƑƏƐѵĸ SaѴgueroŊ Gॕmezķ Jonesķ Jongejansķ et aѴĺķ ƑƏƐѵőĺ RecentѴyķ 
both approaches have found a common ground through reѴation-

ships between specific Ѵeaf area and generation time ŐRুger et aѴĺķ 
ƑƏƐѶĸ SaѴgueroŊ Gॕmezķ ƑƏƐƕőĺ We anticipate that the next decade 
wiѴѴ witness a fruitfuѴ marriage between traitŊ based and demographic 
approachesķ not onѴy because the functionaѴity of traits must be 
evaѴuated with respect to their effects on fitness components ŐAdѴerķ 
Fajardoķet aѴĺķ ƑƏƐƒĸ AdѴerķ SaѴgueroŊ Gॕmezķ et aѴĺķ ƑƏƐƒĸ Landeķ 
ƐƖѶƑőķ but aѴsoķ perhaps most importantѴyķ because many of the cur-
rent needs of functionaѴ ecoѴogy and popuѴation ecoѴogy may be sati-
ated with the theoreticaѴ frameworks and methodoѴogicaѴ strengths 
of the otherĺ
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