Effects of ozone pollution on crops subjected to the
typical stresses of Mediterranean Environments:
experiments in Southern Ital
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Methods for assessing yield losses due to ozone

Ethylene diurea treatments
(Carnhan et al., 1978.Phytopathology, 68, 1225-1229)

uncertainties about the mechanism of its
protective action, its phytotoxicity or its role as
a source of nitrogen for plants, reduced the
interest about his method.
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High doses of ethylene diurea (EDU) are not toxic to willow and act as @H
nitrogen fertilizer
Evgenios Agathokleous**, Elena Paoletti ®, Costas J. Saitanis <, William J. I\'Ianrunz
Cong Shi *, Takayoshi Kolke
Advantages Disadvantages
EDU  Ppossibility of using in both open field Difficulty to identify the right dose in
conditions and controlled environments, relation to species, phenological stages, ozone levels.
Possibility to couple with other techniques (i.e. fumigation). Low solubility at high concentration.
Easy to use. Difficulty to find (it is not available in the regular market of chemicals).

Extensive bibliography. Treatments are not standardized (irrigation, stem injection, ...).



Sensitive and Resistant clover biotypes (Heagle et al. 1991.

New Phytologist 119:61-68 ) and Open top chambers (sanders et
al., 1991. New Phytologist 117:439-447)

MONITORING YIELD LOSS FROM OZONE POLLUTION IN A
MEDITERRANEAN ENVIRONMENT: A COMPARISON OF METHODS

M. FAGNANO'*. G. MEROLA!. A. FORLANI!. L. POSTIGLIONE! and J. FUHRER?

Advantages Disadvantages

OTC Full control of meteorological Maodification of microclimatic conditions (chamber effect).
conditions (T°C, RH, etc). Need of ventilation (2-3 change of air per minute)
Full control of ozone levels that could not be representative of the field conditions.
(from 0, filtered air, to X, ozone enriched air). Relatively more expensive than other systems
Consideration of the chamber effect for field experiments (i.e. EDU).

through comparison with ambient air data.

Possibility to use the normal cropping techniques.

Possibility to split the chambers with the aim

of studying the interaction with other stressors (i.e. drought or salinity).
Relatively less expensive than other systems



In all these experiments, plants were grown with
water reservoirs

for avoiding water limitations and the
- consequent closure of stomata

¥

The response of plants to ozone
pollution is not representative of the
realistic response of cropping systems
of those areas characterized by other
~ environmental stresses

IN MEDITTANEAN CROPLANDS, PLANTS ARE CONTEMPORARILY
EXPOSED TO MORE THAN ONE STRESS
(drought, salinity, high temperature, waterlogging and root anoxia)



The other major stresses typical of
Mediterranean cropping systems

- Summer drought

- Salification of coastal groundwater
(both are predicted to increase in Climate Change
scenarios)
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ETc Ryegrass Biomass Plants grown with water deficit show:

Replacement (g pth) - lower stomata conductance
- very lower biomass yield
(%) OTC NF OUEONLN D - no responses to ozone
Fagnano M, Merola G (2007) Italian J Agron 2:3-12
100 1 5 3 bC 20 8 a Bou Jaoudé et al. (2008a,b) Eur J Agron 28:508-18; 519-25
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Also irrigation with saline water, and soil salinization, reduces GS (in alfalfa, Maggio et al.,
2009) and increases antioxidant activity (+33% in tomato, Maggio et al., 2007)
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Can salt stress-induced physiological responses protect tomato crops from
ozone damages in Mediterranean environments?
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Responses to ozone pollution of alfalfa exposed to increasing salinity levels
Albino Maggio, Fabrizio Quaglietta Chiaranda, Roberto Cefariello, Massimo Fagnano®

Yield losses due to ozone decrease (from 33% to 0) as water salinity increases (from O
to 4,4 g/L) with a rate of -7,8% per g/L.



CL based on accumulated stomatal fluxes
(that take into account all the environmental
limitation to Gsto) is a better predictor of
ozone risk than concentration-based CL.
(Ferretti et al., 2007)

Available online at www.sciencedirect.com
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Measuring, modelling and testing ozone exposure, flux and effects on
vegetation in southern European conditions—What does not work?
A review from ltaly
M. Ferretti *, M. Fagnano”, T. Amoriello °, M. Badiani ¢, A. Ballarin-Denti ¢, A. Buffoni ,
F. Bussotti *, A. Castagna®, S. Cieslik ", A. Costantini °, A. De Marco ', G. Gerosa °,

G. Lorenzini’, E Manes ¥, G. Merola ®, C. Nali’, E. Paoletti ', B. Petriccione ™,
S. Racalbuto®, G. Rana”, A. Ranieri ¥, A. Tagliaferri °, G. Vialetto', M. Vitale ¥

Nevertheless, the flux-based approach has to

be weighted by the physiological defense
capacity of the different genotypes.
(Tausz et al., 2007)

Available online at www.sciencedirect.com
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Defense and avoidance of ozone under global change

Michael Tausz **, Nancy E. Grulke ®, Gerhard Wieser ©

Because not only inter-, but also intra-
specific differences are reported about
the interactions between ozone and other
environmental stresses (drought and
salinity).

(Alonso et al., 2014; Gerosa et al., 2014;
Zheng et al., 2014,.....)
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Contrasting effects of water salinity and ozone concentration on two @,wm
cultivars of durum wheat (Triticum durum Desf.) in Mediterranean
conditions

Giacomo Gerosa °, Riccardo Marzuoli *°, Angelo Finco °, Robert Monga ”, Isa Fusaro *,
Franco Faoro
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Ozone pollution effects on gas exchange, growth and biomass yield of (!) .

salinity-treated winter wheat cultivars

Yanhai Zheng “*, Da Cheng **, Matthew Simmons
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Drought stress does not protect Quercus ilex L. from ozone
effects: results from a comparative study of two subspecies
differing in ozone sensitivity

R. Alonso, 5. Elvira, I Gonzalez-Ferndndez, H. Calvete, H. Garcia-Gomez & V. Bermejo

Ecokiniogy of Alr Polution, CEMAT (Ed. 70), Madrid, Spain







