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Ozone Plant Impacts T
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Ozone Plant Impacts
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Ozone Concentratlons ﬂ("
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Ozone Concentrations
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Ozone Impacts

IT

Karlsruhe Instiube of Technology

| (b)
Wheat r
2000 % biomass loss

[ 0-05

o5 ]
I s- 10
I 10-15
B 1520
0 .

Wheat Y

2000, bicmass loss [10001)
[ 10-05

s 4
B s- 10
10-20
B 20 - 40
B - a0

| AgriFood SCM| Halkidiki | 28.05. 2015

s "*t‘)
|
7z xﬂ'ii
P ., f ]
gl - e
B A Y
ey ) y =
o — e "f
_r’.’ /
~ ’
_.._—;..llI }I 4
‘ol r s
- NS e 4
e R
S ii"
i
o _
ra
S
—— il .a-'—u__,r"\,.,.f”#ﬂ
\
Pleijel et al. 2014 (BG)
KIT — die K ti — risruhe
ForschJﬁgs(zjngrrjnlwoga\ﬁ;?uhe GmbH ﬁ HELMHOLTZ in der Hmmhnrtzfﬁamtnhmhaﬁ

und Universitat Karlsruhe (TH)

| GEMEINSCHAFT



Ozone Impacts T

CONTROL WORLD N AMERICA SE ASIA EUROPE Global losses:
58(62)% 6.7(7.1)% 105(104)% 20(2.9)% Maize: app. 3%
3.2(3.5)% 33(3.8)% 45(4.4)% 26(3.2)% Wheat: app. 504

2{1.5)% : % 24 (2.7 % 2(0. 7%

1205) L4@n 12D 0207 Soybean: app. 8%

Rice

AOT40 14(14)% 32(34)% 1.6(1.6)% 0.7(1.0)%

M7 0.2(09)% 1.6(1.8)% 1.1(1.1)% 09(1.2)%

Maize

AQT40 25(2.6)% 35(3. 1% 31(3.1)% 0.7(1.0)%

M12 34(3. "% 39(44)% 45(43)% 26(3.1)%

W126 0.04(0.06)% 005(008)% 007(0.08)% 0.0004 (0.004) %

Soybean

AQT40 71.1(73)% 11.8(12.53)% 80(84)% 26(3.8)%

M12 105(11.4)% 151(16.3)% 13.7(13.3)% 103 (11.9)%

W126 26(2.9)% 43(49% 3.0(3.3)% 0.9(1.9)%

Cotton

AQT40 11.2 (12.0)% 16.1(17.1)% 134(13.2)% 79(11.6)%

Potato

AQT40 1.9(2.0)% 25(2.6)% 45044 % 04(0.7)% Hollaway et al. 2012 (BG)
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Pleijel et al. 2004 (AE)
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Ozone Formation ﬁ("
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Ozone Formation IT
VOC = Volatile Organic Compounds

Ozone production potential of selected anthropogenic and biogenic VOCs. Data from (Carter. 1995;
Carter, 2000).

Compound Maximum Incremental
Reactivity (MIR)
(2 05/ g VOC)

Carbon monoxide (CO) 0.057 )
Ethene 9.07
Propene t.57 — Anthropogenic (AVOC)
Benzene 0.81
Toluene 3.97 _
Formaldehyde 8.96
Acetaldehyde 6.83
Methanol 0.69 - Bi ogen iC (BVO C)
Isoprena 10.68
a-pinene 4.29
5.08 _
‘ban mix 3.7
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Plant — Atmosphere Feedback ST
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Plant — Atmosphere Feedback SIT
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Plant — Atmosphere Feedback
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Developments T

Changing ozone levels

a0

B Increase from 2000 to 2100
(parts per billion)

0

Giles 2005 (Nature)
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Developments
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Developments

Soybean
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Global losses:

Maize: app. 5%
Wheat: app. 25%
Soybean: app. 19%

Avnery et al. 2011 (AE)
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I Developments T

Land use change Climate change

Season: SUMMER [BIOG] (2091_2100) — (1991_2000)
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Conclusions ﬂ("

e Sensitivity to ozone is species specific
(Stomatal regulation, induced defenses)

-> Adaptation: Plant BVOC emitters!

 Ozone will increase depending on climate change and land use
(Forests > bioenergy plants > conventional agriculture)

-> Mitigation: Don‘t plant BVOC emitters!

e Ozone losses are significant and will increase Q}\

,\\\
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