Work Package 2:
Functional Traits




Why do we measure traits?

Identification

Allocation-based tradeoffs
Adaptation to environments
Defining niche sbace
Evolutionary patterns

Estimate of Functional Diversity



A History of Plant Trait Measures
In French:Guiana = UMR EcokoG |

1990[8iW@@Q‘iRﬁ@@@ﬂi@ﬁ,é&gauchene, Fournier, Thibauts)

+ AxeFefniand %@%&ég@ge@gmr%@@a Baraloto)

. Prﬂogeny and comparative methods, (Felsenstein, Westoby)
Pl

EMAADFRARYEHAaESIONS RS RS HOHRS firavishanpfgyriet, Collinet)
Lirkingphigisidocpcalimaces and DistiputnstérgkasbinRoriey)

2000s Biomechanics (FournieryClair, Rowe, Speck, Tyree, Jaouen, Aimeras)
Response to Light, Drought, Flooding (coste, Born, etc))
Establishment of Trait Database (oliivier, Mareon)
Integration of New Researchers (Stien, Nicolini, Vincent, Herault)



Resource Acquisition

Classifying:Plant Functional Traits
http://ecofog.cirad.fr/Mariwenn/

Leaf Blade Surface
Specific Leaf Area
Leaf Thickness

Leaf Dry Matter Content
Chlorophyll (SPAD)
Leaf longevity
Photosynthetic rate
Stomatal Conductance
Stomatal Density

Leaf N

Leaf P

Leaf 613C

Leaf 81°N

Root:Shoot

Hydraulic Conductance

Defense Lifé'History
e Leaf toughness e Seed size
e Leaftissue density e Cotyledon Morphology
o Leaf C:N = * RGR_,
e Leaf phenols e DBH_ .,
o Leaf terpenes e Height
e \Wood density e Phenology
e \Wood anatomy e Fruit biomass

e \Wood.chemistry Dispersal Curves

Ollivier et al., in press, Annals of Forest Science
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Objectives of BRIDGE WP2

Measuring <« Defining a phylogenetic
functional traits framework

1. Test for phenotypic clustering vs. overdispersion

at plot scale
» within plots (if pertinent environmental measures exist)

Traits

Communities
or Niches

Phenotypic clustering Phenotypic overdispersion




Importance of scale to process

alpha vs. beta traits (Ackerly et al. 2006, 2007)

-
1]
L——

Ribes californicum

=
L
v
i
@
(W]
1)
o
L

.

18 18 20 24 22 23

Plot mean SLA (log) (pj)



Local phenotypic clustering
In flooded vs. terra firme forest
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Regional phenotypic clustering
In white sand vs. clay forest

Protium In Peru; Fine et al. 2005, 2006
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Objectives of BRIDGE WP2

Measuring
functional traits

2. Test for evolutionary patterns in traits
trait convergence at different taxonomic levels

ancestral states

Traits _ Q
(or Habitats) T t TT (

Trait conservatism Trait convergence




Evolutionary convergence in
functional traits

FUNCTIONAL TRAITS
Leaf N AL
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Objectives of BRIDGE WP?2

in pel
us plots
diel

3. Contribute to test of niche vs. neutral Vs. filtering

Phylogenetic Neutral Phylogenetic
Clustering Dispersion Overdispersion

Trait Conservatism Trait Convergence



Which Traits, Why and How?

Resource Acquisition

 Leaf Blade Surface 2,3
« Specific Leaf Area 2,3
 Leaf Thickness 2,3

» Leaf Dry Mattep€ontent
1

* Chlorophyll.(SPAD) 1
«‘Leaf longevity 1

« “Photosynthetic rate 1 -, .
- “Stomatal Cenductance 1
« Stomatal Density 2,3

e Leaf N 2,3 '

 Leaf P 2,3

cLeaf 233C
cLeaf 235N
 Root:Shoot1 " ,

« ‘Hydraulie Conductance 1

Defense Life History

‘e’'Leaf toughness 23 4 Seed size

Leaf tissue density o Cotyledon

2,3 Morphology
Leaf C:N 2,3 e RGR._
Leaf phenols 1 ¢ DBH__.
Leaf terpenes 1 e Height .

‘Wood'density 1 e Phenology

Wood anatomy 1 e Fruit biomass

Wood chemistry 1 = 4 Archit/syndromorph
| Limitations

1 — Financial/Practical

2 — Individual Size/Age effect

3 — Environmental effect




Leaf Sampling Protocol - Field

Separate campaign for wood cores (?)

One team for ALL leaf sampling (DNA, taxonomy, traits)
— With tree ID inventory, 3-5 persons

WP1 team will measure, DBH, height
Measure ALL individuals in ALL ‘plots (?)
Shoot or climb to get recent ‘sun’ leaves
Note Dawkins Index for sample and individual
Mark both sample and collection bag
— 3 blades per individual for phys. traits (A,B,C)
— . 4-5 blades for defense traits in‘silica gel
Separate sample for DNA and herbarium vouchers
— 1f in 0.25 ha subplot for barcoding
— If species identity is not 100%
— iffertile and not very common taxon
— fruit and seed collections separately if fertile
Measure surface, thickness and toughness in field camp
Prepare herbarium vouchers in field camp (with WP1 team)



Leaf Sampling Protocol - Lab

Store Defense Samples separately

Dry phys. samples to constant mass at 45 C

Weigh three blades independently

Initially, imit subsequent analyses to samplgs with twig DI > 27
Cut and varnish samples for stomatal density. Label and store.

Grind three blades independently
— tube with 500 mg for leaf P
— tube with rest for storage
— from storage, weigh 3mg sample in tin for C,N, isotopes



Leaf Sampling Protocol — Lab

Coley Lab Defense Assays

Harvest, polytron, store Filter through Biichner funnel.
at -50°C until shipment [— — Extract marc with 80% EtOH until
to Utah on dry ice. most chlorophyll is removed.

Extract marc with
70% acetone until

Remove water, -
@ lyophilize. Aqueous clear. Filter, remove
acetone.

Remove EtOH, extract remaining Extract marc 2x with
aqueous portion with DCM until Lipids ID—| excess DCM.
most chlorophyll is removed. Filter, conc. DCM.

@ @ Extract marc 2x while
stirring w/ 100% water

Solid phase extraction Concentrate (5ml/g leaf FW) at
on C-18: elute first with fraction. room temp. Filter.

Siader and then MeOH. Remove most water,
i tore at -20°C.
Lipids I Combine, store a

lyophilize.

Ton exchange on

Extract marc 1x while
Dowex 50, elute first stirring with 100%
with water and then Remove MeOH, water (Sml/g leaf FW)
2N NH,OH, lyophilize. at 70 °C. Filter.

Remove most water,
store at -20°C.

lyophilize to give:

m @ Flavanoids I D(Flavanoids II




Wood Sampling Protocol

Separate campaigns after first inventory?

— make use of taxondmic D, DBH and maps for individual
selection (these already exist in many of the plots)

Cores with chain-corer= permanent damage?

Separate samples with core depth?

Separate samples for chemistfy and anatomy/density?
Samples to CIRAD Lab for analyses of'anatomy/density
Samples to CNRS Lab for analyses of chemistry



Database considerations

 Links to individual especially for taxonomic ID

« Taxonomic ldentification

— must note who applied name, when and based on what
criteria (especially give reference voucher number or
specialist name and date)

* |dentify needs in Mariwenn for life history traits

— Do we need phenological inventories?

— If linking to database of Sabatier et al., we need to confirm
all herbarium vouchers with their samples!



Discussion Points

Sampling campaigns
— Separate for cores in some sites only
Personnel and responsibilities
— team with-Botany: Petronelli, Baraloto, Goret, Engel
— wood sampling team?
Wood coeres in permanent plots
Wood traits for a subset
— only for >30 cm DBH?
— only for certain spp.?
— only for certainyplots?
Leaf traits and environmental conditions
— do we sample all individuals?
— IS the proposed strategy for initial anals of sun leaves OK?
— are we missing any traits?
Leaf defense chemistry — who? which budget?
Other?



Measuring Phenotypic Structure

B) Trait similarity in communities

Phenotypic clustering Phenotypic overdispersion
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Measuring Phylogenetic Structure

A) Phylogenetic structure of communities

Phylogenetic clustering Phylogenetic overdispersion
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Scale*Habitat and Phylogenetic
Clustering vs. Overdispersion
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