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Climate of Greece (1961-1990)

WCM 12,3°C
EMT 12,9° C
NA 15,8 C
CY17,6°C
EA 16,8°C

D 18,2°C




Climate Change Scenarios (IPCC 2001)

A2: moderate increase in global
average per capita income.
Particularly strong energy
consumption. Rapid rise in Global

population. CO2 to 85oppm by 2100.

A1B:Rapid economic growth.
Strong consumption of energy but
spread of new and efficient
technologies. Rapid rise in global
population until 2050 and then
decline. CO2 to 720ppm by 2100

Ba: Large increase in global average
per capita income. Reduced use of
conventional energy sources and
swift towards renewable energy.
CO2 to 550 ppm by 2100
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Comparing average annual temperature in
Greece to Northern Hemisphere
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Projection of climate change in




Projection of climate change in

Greece
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Previous research (climate change and wheat)




Previous Research (climate change and weeds)

= Olesen et al (2011): Higher intensity of weed occurrence or introduction of
new weed species

" Lee (2011): Chenopodium album (C3) & Setaria viridis (Cg)

Plant phenology was more affected by increased temperature than elevated
CO2 . Biomass and harvested seed were significantly decreased for only
Temperature effect on C3 while they were increased by combination of
Temperature+CO2 increase. In C4 biomass did not differ significantly from
that of the control. Elevated temperature strongly influences biomass
production during reproductive stage compared to the vegetative growth
stage with greater effect in C3 weeds than in Cx.




Materials and Method

199 1,32 2,27 1,77 2,05

+0,05 0,02 *0,06 +0,04 +0,05



Climate scenario and models




Crop simulation model

AquacCrop is a crop water productivity model developed by the Land and Water Division of
the Food and Agricultural Organisation (FAO)

Basic Components

 [Rhe climate, with its thermal regime, rainfall, evaporative demand and carbon dioxide
concentration;
®Ehe crop, with its development, growth and yield processes;
Ehe soil, with its water (and salt) balance;
®Ehe management, with practices including irrigation, fertilization and mulching.

Simulation of wheat yield with the use of AquaCrop

Salemi et al (2011), Andarzian et al, (2011), Mkhabela&Bullock (2012), Aloui et al (2012)
AquaCrop simulations respond to changes in CO2 concentration (Vanuytrecht et al., 2011)
Use of AquaCrop for wheat simulation under climate change conditions, Droogers&Hunink
(2012), Karamanos&Voloudakis (2011)



= Atmosphere

Daily minimum-maximum air temperature, rainfall, ETo, CO2 annual concentration

" Crop



AquaCrop application in wheat

Filed experimentYliki 2010, 2 soil types, 5 plots

Pre-calibrated wheat crop file in AquaCrop required small changes to adapt it to Yliki
Planting date 15.11.2010
Harvest date 27.06.2011
No irrigation applied
No fertilization stress

Harvest Index 44%
Soil clay loam
Loam with restrictive layer 6ocm




Future projections of some climatic

parameters







Wheat yield response to climate
change

] " - RT3
i - " i - e oL .

1961-1990 to 1961-1990 to 1961-1990 to 1961-1990 to 1961-1990 to 1961-1990 to 1961-1990 to
2021-2050 2021-2050 2021-2050 2021-2050 2021-2050 2021-2050 2021-2050

noCO2 CO2 noCO2 CO2 noCO2 CO2 noCO2 CO2 noCO2 CO2 noCO2 CO2 noCO2 CO2

1918 3615 6919 '612 1611

14,6 -8,7

24,6




Simulation of wild oat development with AquaCrop

5 plots 3ocmX30cm Agricultural University of Athens 2013

. 81 181 291122 252 6.3 193 283 94 224304

1oplants/m2



observations

Length of root
Dry biomass above ground
Dry biomass underground
Phenological observations
Yield production




Simulation of growth development
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8/1/2013 18/1/2013 29/1/2013 12/2/2013

%COVER  %COVER %COVER %COVER

7:0 22,5 44,3 69,6
6,4 21,9 56,3 78,0
5,2 11,0 25,4 43,2
7,9 17,8 36,8 68,7
2,7 3,6 9,9 23,9

%change in
Canopy

Cover

25/2/2013

743

80,6

61,2

72,5

47,7

6/3/2013

78,6

97,8

66,2

86,7

58,7

19/3/2013

83,9

97,4

75:7

90,0

58,0

28/3/2013

89,1

92,5

80,9

92,2

58,6

9/4/2013

93,7

93,0

82,2

94,5

65,9

22/4/2013

87,6

95,9

88,9

96,2

70,2

30/4/2013

85,5

95,6

90,9

93,0

78,1







Wild oat productivity response to
climate change

Alex/lis

Agrinio

1961-1990
to 2021-2050

1961-1990
to 2021-2050

noCO2 CO2 noCO2 CO2

35,6

16,2

18,4

Arta

1961-1990
to 2021-2050

noCO2 CO2

2,5

Karditsa Mikra

1961-1990
to 2021-2050

1961-1990
to 2021-2050

noCO2 CO2 noCO2 CO2

-11,2

24,5 29,1

24,3

13,6

Pyrgos Yliki

1961-1990
to 2021-2050

1961-1990
to 2021-2050

noCO2 CO2 noCO2 CO2

-2,3 1418 24,1




Conclusion

In general wild oat and wheat had a similar response to climate
change

It seems that in most of the cases under no CO2 enrichment the
wild oat is more tolerant to climatic vulnerability especially in the
driest climate models

Mikra and Alexandroupolis (Northern Greece) are more
favorable to climate change. Increase in productivity for wheat
and wild oat

Karditsa, Pyrgos andYliki had the highest decrease among the
study areas while wild oat had lower reduction than wheat



Uncertainties
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