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Differences in morpho-physiological leaf traits reflect
the response of growth to drought in a seeder but not
in a resprouter Mediterranean species
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Fig.3.  Average monthly valuesof () netcarbon assimilation, 4; (d) stomatal conductance, g in Cistus ladanifer

g (mol Ha 2 1)

(filled symbols) and Erica arborea (open symbols). Asterisks indicate significant differences (P<0.05) between

species in each month assessed by one-way ANOVA. Error bars represent s.c.
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Average monthly values of (a) relative growth rate (RGR) after the onset of our experiment
(April 2009). Triangles and circles correspond to Cistus ladanifer and Erica arborea species,
respectively. The ‘historical control’ and ‘severe drought’ treatments are represented by
filled and open symbols respectively. Error bars represent s.e.
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The relationship between water availability, and RGR and > IR early in the morning (08:00 hours solar time) ;  avoid
carbon assimilation in C. ladanifer, and the lack of any midday photo inhibition.
relationship in E. arborea suggest that the former has an > MBS i R AT Re i Ak KRR I R A0IRIL:

enhanced capacity to harness unpredictable rainfall pulses

compared with the latter. PERG ML MU RIOR SRR B2 S T R 1 3
O AR VR A (1 L A b v reference CO, concentration at 400ppm;

These contrasting responses to water availability indicate that TEE: {#]Sample CO2 5 4 Bh T ¥ds a e, 133,
the projected changes in rainfall with global warming could
alter the competitive ability of these two species, and
contribute to changes in plant dominance in Mediterranean
shrublands.

v photosynthetically active radiation at 1000umol m2s;

v leaf temperature at 25C;;
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v vapour pressure deficit at 1.5-2.0kPa.
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Could shading reduce the negative impacts of drought
on coffee? A morphophysiological analysis

Paulo C. Cavatte, Alvaro A. G. Oliveira, Leandro E. Morais, Samuel C. V. Martins,
Lilian M. V. P. Sanglard and Fabio M. DaMatta*

Departamento de Biologia Vegetal, Universidade Federal de Vigosa, 36570-000 Vigosz, MG, Brazil
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Fig. 3. Net photosynthetic rate (n =5 5e) as a function of PAR in
coffee plants subjected to varied light [high light (cicles) and low

light (diamondsl] and water [high (closed symbols) and low (open 1
symbols)] supples
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* increases in SLA were reflected in an increased LUE in the shade,
particularly because such increases were accompanied by
concomitant physiological (increases in Chl concentrations on a
mass basis and lower LCP) and morphological (LAR) changes for
the optimization of light capture Other structural changes, such as
chloroplast movements and lower palisade-to-spongy
parenchyma ratio that scatters irradiance within mesophyll, have
also been associated with improved LUE.

(Paulo et al. 2012)
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o 2518 (Results) : Shading should not be
recommended as a cultural management practice to
alleviate the impacts of drought on the coffee tree,
unless the trees are growing in areas subjected to a
combination of drought and elevated temperatures.
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(Paulo et al. 2012)
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Photosynthetic downregulation in leaves of the Japanese
white birch grown under elevated CO; concentration does
not change their temperature-dependent susceptibility

to photoinhibition
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RS —HEA HA A ML) (B. platyphylla var. japonica)
o BB %A N LS5 % +limited nitrogen supply

JRIEE: HA N

COPFH: HARIREE (400ppm) - 51 (800ppm) ;

HEFEH: 06:00-12:00, M20CHEFI26°C, LetETE;
12:00-15:00, {f426°C
15:00-18:00, M26°CF#MILHI20°C, ZethFrAIK:
18:00-06:00, {f4#20°C

BEFEH]: RH70 £ 3%

limited nitrogen supply: 90 mg N plant™
(Masabumi et al. 2012)
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Fig. 1. Net photosynthetic rate under saturating light {P,) as a function
of intercellular COz in leaves of the Japanese white birch grown under
elevated (800 umol mol~', cosed) and ambient CO2 concentration
(400 pmol mol—1, open circle). Measurements were made at a PFD of
1000 pmol m~? 571 and 25°C. Values are mean + s {n = 8)
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Plants grown under elevated [CO,] exhibited photosynthetic
down regulation, indicated by a decrease in the carboxylation
capacity of Rubisco.

FIMERS 41 1 B3 R {3 2 FIRUBP P AR T 2 - o

White birch seedlings grown at elevated [CO,] under limited N
supply showed photosynthetic down regulation, indicated by
decreases in the maximum rates of RuBP carboxylation (Vcmax)
and RuBP regeneration(Jmax )
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Photosynthetic downregulation in leaves of the Japanese
white birch grown under elevated CO; concentration does
not change their temperature-dependent susceptibility

to photoinhibition
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RS —HEA HA A ML) (B. platyphylla var. japonica)
o B H %A N L8 = +limited nitrogen supply
IR BARG:
COPFH: HARIREE (400ppm) - 51 (800ppm) ;
HEFEH: 06:00-12:00, M20CHEFI26°C, LetETE;
12:00-15:00, {fHF26°C
15:00-18:00, M26°CF#MILHI20°C, ZethFrAIK:
18:00-06:00, 4H#20°C
BEFEH]: RH70 £ 3%

limited nitrogen supply: 90 mg N plant™
(Masabumi et al. 2012)
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> % fF#ERl: RH: 70%;: PFD: LSP-1000umol/m?/s ;
CO,: 400ppm and 800ppm;

> BREE®iF: 15, 20, 25. 30, 35, 40 C

> FaFRil%E: Gas exchange and chlorophyll

fluorescence measurements

(Masabumi et al. 2012)
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Leaves of Japanese oak (Quercus mongolica var. crispula)
mitigate photoinhibition by adjusting electron transport
capacities and thermal energy dissipation along the
intra-canopy light gradient
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Evaluation of cold stress of young industrial chicory (Cichorium intybus L.)

+ Fluorescence induction curve: The quenching of plants by chlorophyll « fluorescence imaging. I. Light induction curve

the fluorescence signal during light induction . . .

. S.DEVACHT -, P. LOOTENS ~,J. BAERT . J. VAN WAES . E. VAN BOCKSTAELE " ,
depends on the generation of NPQ (Lambrev et and I ROLDAN-RUIZ'
al- 2007) Institute for Agricultural and Fisheries Research (ILVO), Plant Sciences Unit, Caritasstraat 21, B-9090 Melle, Belgium’

Ghent University, F/m/lr.\ Bioscience Engineering, Department of Plant Production, Coupure Links 633,
B-9000 Ghent, Belgium
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* The quenching of the fluorescence signal during light
induction depends on the generation of NPQ (Lambrev et al.
2007).

* Our results also demonstrate that the activation of NPQ is
not only a light-dependent process (since the function of
NPQ is to dissipate excess light energy), it is also strongly
affected by temperature.

¢ The combination of light and temperature stress affected
the PSII efficiency more than each condition on its own.

(S. DEVACHT et al. 2011)
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Evaluation of cold stress of young industrial chicory (Cichorium intybus L.)
by chlorophyll @ fluorescence imaging. II. Dark relaxation kinetics

P.LOOTENS™".S. DEVACHT" . 1. BAERT . J. VAN WAES ", E. VAN BOCKSTAELE""
and 1 ROLDAN-RUIZ”
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Fig. 1. Chl fluorescence signal registered with a Chl fluorescence imagimg system for plants (7 = 14) grown at 16°C (reference

situation) and measured uader different conditions: (4) 16°C and 100 pmol ™ 5™, (8) 2°C and 100 pmol m~ 5™, (€) 16°C and
800 pmol m™ 5™ and (D) 2°C and 800 pmol m™* 5™ The fluorescence has been normalized to the mitial fluorescence mtensity (F,)
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Fig 2. 3D spline plot of the average value of the nonphotochemical quenching (NPQ) measured at different measuring light
intensities (photosynthetic active radiation, ML) and measurement temperatures (MT) for plants of the industrial chicory vanety
Hera’ grown at GT of 4°C (1), 8°C (B), r 16°C (C).
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Fig 3. 3D spline plot of the average value of the energy-state-
dependent quenching (NPQs) at different measuring
intensities (photosynthetic active radiation, ML [jumol m™ s™])
and measurement temperatures (MT [°C]) for plants of the
industnial chicory vanety “Hera” grown at temperatures (GT =
4, 8, and 16°C). Values obtamed at different GT have been
averaged
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Fig 4. 3D spline plot of the average value of the-state-transition-dependent quenching (NPQy) at different measunng light mtensities
(photosynthetic active radiation. ML [jmol i~ 5~']) and measurement temperatures (MT [*C]) for plants of the mdustrial chicory
vaiety “Hen grow at diffret temperatires: OT of4°C (4, 8°C (), and 16°C/(O)
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given twice after 2.5 min and every five minutes
thereafter during 1 h to determine the different
components of the relaxation process (NPQE, NPQT,
and NPQl).
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