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PREFACE

S

Ozone-induced leaf visible injury has been included in some forest
health monitoring programmes such as the Forest Health Monitoring
in North America, and the ICP Forests and ICP Vegetation in Europe.
Observation of visible injury has been used as a tool to identify areas
in which ozone may bé harmful to plants, to estimate the sensitivity of
the different species to this pollutant and to select indicator plants, and
also for ozone risk assessment studies in different regions and cities. At
present, ozone concentrations in most parts of China exceed the hourly
threshold value of 40 nmol/mol thus representing a risk for ozone-
sensitive plants. However, very few field studies have been conducted
in order to assess the impacts of this pollutant throughv the observation
of visible injury. Therefore, both practitioners and researchers from the
Ministry of Ecology and Environment of the People’s Republic of China,

working at the central and local governments, urgently need a guide book



to properly identify ozone visible injury in the field. The first section of
this book is mainly devoted to the ozone concentration trends, interaction
with climate change, and current ground-level ozone pollution in China.
In the main body of this book, the method for identifying the visible
injury symptoms in broadleaf and conifer species is introduced, and
typical ozone symptoms of 49 plants are documented with pictures. The
book combines field photos and symptoms induced by exposing plants to
elevated ozone concentrations under experimental conditions. The latter
are a reference for symptom recognition in the field. We do hope that
this book, which covers an important gap in our knowledge of the ozone
effects in China, becomes interesting to the readers and contributes to

improve ozone risk assessment in China.



RERE PR ERY), LAY E (VOC, CO, NO,
CH,) ZEXSHZ MR LA E RN M=, I 30 4k, |
FRE T AT AN RELE, SEREMELARERE
Fro Hith, REBERARBAEE, REGHEHE E, LHER
B3 xR0 0 LR R TN MR R 0t & B RR AL ) R AR G
. KERRENREZBSEWEYAEAER. £ KEE.
PR AR L BORSE R SR . R R R A5 R T A BUR AR
Yy Chn i AR ANERAEI A ) G H I A2 i BUAT AR AR . LAY
R E DR B R IR I L T Pk =2 ) 35 0 A £ AR £ A
F, HMUEREEFEIRIE., B, Bk, hEemEE, SR
ARIMYRRIERE FrEF. EHRERERE 2P MR RE
XA YR A — A B BEESE, B R AR AR AR S B R
RERBIFERNER TE. BRNFIIL 2 — 2o E R O R 0] iR
PARERBIEAETT S . AR T 43 E H IR E AT I



FEARE) 49 FHEYIYIFP, LR B AERRAE P SNE AL 5 E
RERBLRAIM . AR SMEY RE A AR % E RS
%, [EEH A AL AR EE Y H R R AR AR



SUMMARY

Ozone is a secondary pollutant formed in the atmosphere by sunlight
driven chemical reactions between the ozone precursor gases: VOC, CO,
NO,, and CH,. Due to fast industrialization and urbanization in China in
last three decades, the ozone concentration has been rising significantly.
High ambient ozone cox;c’entrations are now common in different parts of
China, posing a serious problem both for human health and vegetation.
In plants, photosynthetic carbon fixation capacity and plant foliage are
usually damaged by ozone. Long-term low ozone concentration exposure
can affect photosynthesis, growth, yield, biomass and quality of fruits
and seeds. Ozone also induces characteristic visible foliar symptoms
in sensitive plants, including crops and natural vegetation. Typical
ozone symptoms frequently consist of yellow or reddish brown stipples
affecting the interveinal parts of the upper surface of the leaves, but

depending on the plant. Necrosis, flecking, yellowing or accelerated leaf



senescence are also induced by this pollutant. As ozone injury is often
the only clear evidence of ozone damage to the plants in the field, the
identification and quantification of ozone-induced visible injury are an
appropriate tool for risk assessment. For this reason, it has been included
in monitoring programmes in Europe and North America. In the present
book, ozone symptoms of 49 plants relevant for China are shown. They
have been either observed in the field or induced by ozone fumigation
under controlled conditions. This information may be used as a reference
for ozone injury recognition in the field and for supporting ozone risk

assessment to vegetation in China.
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HEEYRETNERER

AIR POLLUTION

A pollutant is defined as “any substance introduced directly or
indirectly by man into the ambient air and that may have harmful effects
on human health and the environment as a whole” . The pollutants,
according to their formation process, are divided into primary and
secondary. Primary pollutants are emitted directly by their sources
and usually derive from combustion processes. The typical primary
pollutants are: sulfur dioxide (SO,), nitrogen monoxide (NO), carbon
monoxide (CO) and hydrocarbons. The secondary pollutants are formed
by chemical transformations from the primary pollutants (precursors),
with the intervention of other atmospheric agents and solar radiation
(photochemical pollutants). Among the secondary photochemical
pollutants, ozone (O,) or peroxyacetyl nitrate (PAN) should be
highlighted.
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