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The dryland coast of South America
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Humboldt Current

* Sea Temperature
e Rainfall
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Rollenbeck et al. Advances in meteorology (2015)

Wind and moist dynamic in the North Peruvian coast
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Rollenbeck et al. Advances in meteorology (2015)

Wind Field Along the coast
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une-September 2002

upper air flow descends over India,
SUPressing monsoon

'l
‘warmth centered
in central Pacific

June-September 1997

upper air flow descends farther east, %
minimal effect on monsoon

N -
warmth centered o o</

Difference from average temperature ('C)

-3 U 3

(01/07/2017)
A temperature gradient on the Central Pacific Ocean
controls the rain and the wind direction

A look into the North Peruvian tropical dryland forest Pablo Salazar UDEP




El Nino and Rainfall

(01/07/2017)
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The climatic cycle

 Unstable climatic * High stable climatic
conditions conditions

e Germination burst e Slow and steady growth
 High competition e Survival mechanism
Game over Ready?
Insert Coin Go!

No-ENSO
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Avernge mn
non-ENSOY yvea

Erdmann et al. Arnalc

Three month after the ENSO
event started...
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y=18.5%log10 (1.03"X); = 0.86
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Carnivorous birds (No 2500 ha™)
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Short Communication

Distribution of geckos in northern Peru: Long-term effect of
strong ENSO events?

A. Catenazzi®. M.A. Donnelly

Depew sment of Siological Seiences, QEWT, Flocida Terraiioead Dnagersity, Eniversagy Park, Miomd, FEL 33008, L&A
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STUDY SITE LOCATION (near the 1+2 reglon)
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Inland populations are
more ENSO-dependant
than coastal locations

Dendrochronological
results shows a high
temporal and spatial
variation of the ENSO

Winter temperature is a
reliable indicator of ENSO
intensity

Salazar et al. unpublished

Pablo Salazar UDEP
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Inland populations are
more ENSO-dependant
than coastal locations

Dendrochronological
results shows a high
temporal and spatial
variation of the ENSO

Winter temperature is a
reliable indicator of ENSO
intensity

Salazar et al. unpublished
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Ignacio Tavara
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Inland populations are
more ENSO-dependant
than coastal locations

Dendrochronological
results shows a high
temporal and spatial
variation of the ENSO

Winter temperature is a
reliable indicator of ENSO
intensity

Salazar et al. unpublished
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Prosopis pallida Dendrochronological reconstruction 2000 years ago
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Growth and Survival during the dry phase
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Leaf functional
traits as indicators
of plant functioning

* Net photosynthesis
e LMA
e Leaf nutrient content

L RWC
e eaf stomatal size

*Soil measurements

Osnas et al. Science (2013)

El algarrobo: Sobreviviendo al ENSO a través del tiempo Pablo Salazar UDEP




Principal component analysis
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Temperature plays an important role in plant
functioning during the dry season
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Leaf morphology is the main driver
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» The P. pallida forest have a
at macro and micro scale depending
of the trait

> and
are the most important factors in this
ecosystem

» Functional variability is controlled by
and

> But what about the rain??
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La variabilidad poblacional esta mediada por
factores de alta cobertura geografica

Jung et al Journal of Ecology 2010
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Instrapecific variability

G2 CE! G4

La depende de la variabilidad genetica y de la
plasticidad fenotipica.
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Phenotypic plasticity

F2 F3 F4

Genotipo 1

Es la capacidad de un genotipo para expresar fenotipos
diferentes bajo condiciones externas diferentes (Valladares et
al. 2006).
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Greenhouse experiment

Tratamiento hidrico

— RO =40% CC

— R1=80% CC
Tratamiento poblacional
— 7 poblaciones

8 replicas por
tratamiento

N=112
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Low vs High water availability

Just like another grass
species, an increase in
water availability will water
consumption and plant
biomass

=

Plant biomass (g)
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LMA variability is more
relevant under high water
conditions
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Population differences to water
availability
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Figure 4. Principal component analysis (PCA) of all traits studied under low (LW) and high (HW) water
availability. Mean population score is shown in each case. TB : Plant Biomass, PH: Plant height, WD:
wood density, A ...: Net photosynthetic rate per unit leaf mass, g.: Stomatal conductance, WUEi:

Instant water use efficiency, ET: Evapotranspiration, LMR: Leaf mass ratio, SMR: Stem mass ratio, RMR:
Root mass ratio, TLA/Root: Total leaf area/root biomass, WP: Water potential, WUE: Water use

efficiency, and LMA: Leaf mass per area

Pablo Salazar UDEP
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Measuring phenotyplic plasticity

 RDPI = relative distance plasticity index

It is the mean value between the distance of
each replicate of treatment 1 an treatment 2
divided by its sum
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Plasticity index mean values (RDPI) per population. (a) Mean
RDPI value of plant biomass per population. (b) Mean RDPI
of root mass ratio (RMR) per population. Note the different
scales of both figures
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¢ ND r=>092 p=0.0001

LMR
NV <TLARoot

Fhenotypic
Flasticity

Relationships between the first axis of the principal component analysis (PCA) of traits
under low (LW) and high (HW) water availability (PCA; HW versus PCA; LW). Correlation
coefficient and statistical significance is shown. Black dots represent score values of
each population, dots size are proportional to their mean RDPI
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has a significant effect on
, but not in plant

Pablo Salazar UDEP
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» The P, pallida forest have a strong response to
water availbility, increaseing
and

» RMR and LMA are key traits to increase plant
biomass under high water availability

» Phenotypic plasticity is by co-trait
variations
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What it is expected under the climate
change scenario?

e | | [ | e
U J U § i

Bates et al. Climate Change and water (2008)

A look into the North Peruvian tropical dryland forest Pablo Salazar UDEP




What it is expected under the climate
change scenario?

» An increase in sea surface temperature (1.5-
22C) is expect in the Pacific ocean

> Increase in mean annual rainfall?

» Increase in strong ENSO events
»From 5 to 10 events each 100 years

> Infrastructural limitation to deal with ENSO
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What it is expected under the climate
change scenario?

> Infrastructural limitation to deal with ENSO
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» What does this mean for the
vegetation?
M Temperature - drier condition
Mtemperature - wetter condition
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What it is expected under the climate
change scenario?

» Increase in grass species during the wet
seasons

» How resilient is the vegetation to deal with a
fast dry and wet cycle?

» With a 99% sand soil, is runoff a problem?

> Increase in sand whirlwinds?
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