26 11 Vol. 26 ,No. 11
2006 11 ACTA ECOLOGICA SINICA Nov. ,2006

( , 310008)

19 , 35%, 50 100

:1000-0933 (2006) 11-3878-07 :Q142 A

The dfect of devated ozone concentration on plants and insects
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Abgract :Ozne isone o the nog harnful ar pollutants. The concertration of atnmogpheric ozone has increased snce the midde
of 19th century and will continue to rise for a leas the next 50 — 100 years. Hevaed ozone concentration dfects plant
physiology, sgndling anmong plant cels, and production of plant wolatiles to different degrees, and threatens crop yieds. The
preerence, behaviour , gromth, and devdopment of insect herbivores are inpacted due to the changes in plant primaery and
secondary metabolism brought about by e evated ozone concentration. Hevated ozone concentration irfl uences insect behaviours by
chang ng semiochemica's. Gonsequently interactions between herbivores and the next trophic level's are greatly dfected. The efect
of devated ozone concertration on plants and insects is summarized based on domegic and foreign research reports. Methologica
problems asociated with research in this area are discussed and our own perspective on future research is provided.
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Table 1 Hfects of devated O; concentrations on plants ¥
Hant characterigic Hfect on plants
Photosgyrthes s Decreased in mog ecies
Ledf oconductance Decreased in sendtive gpecies and cultivars
Weter-use dficiency Decreased in sendtive ecies
Led area Decreased in sendtive gecies
Secific leet weight Increased in sendtive Pecies
Qop meturation rate Decreased
Howering , Decreased flord yidd, fruit st and yidd, dayed fruit st
Dry metter production and yield Decreased in nog ecies
( ) Sendtivity between

cultivars (within goecies)
Drought dress sendtivity

Frequently large variability

Hants become sendtive to drought

[15,16]
NE: Populus tremul oi des , (12,1718 ] ;
7d, L ycopersicon esculentum el
: : / ;
(] Pinus sylvestris Picea abies
[20]
Asclepias syriaca , = ; Pinus sylvestris
(2]
Asclepias curassavica (1) ,
23]
, (pherolic dyocosdes) .
(condensed tanning) (el Betula pendula ,
(4], 3
. 3.4- P-c (34 - diihydroxypropiopherone 38 -
o d ucosi de) (chlorogenic acid ) (flavone aglycons) (2l
[27]
[28] (
) (cembraroid diterpenes)
r Pinus taeda , (s ,
Pinus sylvestris 2
1.2
o (27 .
1 ( ) [&] )

(abiotic dicitor) ™™ Nicotiana
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tabaum Arobi dopsis (34, %1 Ceratonia siliqua Olea europaea
Quercus ilex rotundifdia (Volatile Organic Gonpounds ,VOCs) (.97
: Bd B, 170nnolmol 5h,
; Bd W3 24h G
(1 ,  Bdwa 5 , 1 G 1
Pinus sylvestris VOCs 8 Betula pendula
VOCs [40]
(B)-4.8 -1,3,7 (E,B)-4,8,12 -1.3,7,11- - (2-3 ,
(B)B- o VOCs ,
VOCs e : VOCs
, 2800
: 100 %! ,  VOCs Jansen :
; VOCs , VOCs ,
[45]
1.3
0.06 0.07m/m :
[46] L
el : , 2020
30% 20%“ 10 mi/m’ : 20 %, 32 94
20 %! , , '
(51]
(52 < , (t/hm’) 14 %, (1
2.1
Trumble Keiferia lycopersicdla
, (8] , Manduca sexta (20] ,
, (el Brassica rapa Pieris brassicae ,
, e Epilachna varivestis
(56l Pinus sylvestris , Lygus rugulipennis
, , Glpinia pallida
Z1 Fortin Mal acosoma disstria 3
Acer saccharum , (0] Popul us
tremuloi des , : : 319%™ :
Percy ' (6]
, Phyllonorycter tremuloidiella 8%, 28%,
(2]

0. 1m/m’ Musca domestica

3

Lymantria dispar

[57]

(15m/m’)
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: (9mi/m?) :
6 9m/m’ , 9 12m/m’ (%81 Astlepias curassavica 3
Danaus plexippus , 4 : A.
syriaca 3 4 (2 0.2m/m’ 5h
, P agiodera versicolora , ,
[59]
(0.6l , , Betula papyrifera ez
, Phyllonorycter tremuloidiella 49 %
Neodiprion sertifer
el Betula papyritera Orgyia leucostigma M ga
Sd anum tuberosum Leptinotarsa decemlineata
el Neodiprion sertifer
2 Diabratica virgifera virgifera
1651 (661
' (671
, (68l ’ ' [69,70]
' [58.72] "I Kainulainen ,
(721
Cinara pilicornis ,
SR Fagus sylvatica Phyll aphis fagi @1
Pisum sativum , Acyrthasiphon pisum 249%™ ; Percy
6l
Phaseol us vul garis Aphis fabae =1 Rumex obtusifolius
Aphis rumicis 6% ™ :Dohmen
) (el Acyrthasiphon pisum ,
(gerotypic and pherotypic frequencies)
: a1 /m’ 4 %h,
Cinara pilicornis Batobium abietinum
Cinara pini , )
(571 Finus sylvestris , Schizol achnus pi neti Cinara pinea
(22]
, Gite 100 I /m’
, Drosophila subobscura Asobara tabida ,
: 10 9%( )

[5]

Mal acosoma disstria , Compsilura concinnata (71 ,
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[ 7] (alolochemical9) ool
(83 84] (
encgpsulation) (8]
2.2
( )
Drosphila md anogaster ,
, (el Chaitophorus stevensis
[87]
Ips typographus , (621
VOCs , )
Tetranychus urticae , —
Phytossiulus persimilis o
3
. (1)
A (3) : -
(4) (operrtop chamber , OTC)
(free air concentration enrichment ,FACE) , ,
[90,91] (5)
(6) 3 , ,
2 5 ( 350m/m’ 650mi /m’) !
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