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Table 1: Physico-chemical properties of soil (0-30 cm depth) at the experimental site
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Table 2: Climate change scenarios due to increased CO, and temperature during growing season

o8l sy sl Lw
Climate Change Scenarios

(Osken 55 Coond) 1,5 ST o cdale 2yl
Increased CO; (ppm)

(15 5L Sl 4z Sl
Increased Temperature (°C)

A

XI O mMmUOoOw

380

550

700

0

AN O BN O BN

o8l s lisee Glagy L o paiS (goad S Lo b poiS e Slises opgieb 5 (03, Loy Y Jou
Table 5: Sunn pest invasion time and its overlap with wheat development stages under different climate change
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Fig. 1: Comparison of observed and simulated phenological development stages of wheat
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Fig. 2: Observed and simulated total dry weight yield of wheat in different number of individual sunn pest densities (A).
B: Comparison of observed and simulated total dry weight yield of wheat (g m™) in different number of individual sunn
pest densities
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Table 4: Impacts of future climate change compare to ambient climate on wheat total dry weight yield in different
number of individual sunn pest densities (sunn n/m?)

Eoyp yo 5 oS3 ol s slags sl
sunn pest densities Climate Change Scenarios

(sunn n/m?) A B C D E F G H K

0 1837.6 1377.7 1012.5 22252 17488 1321.8 24789 1968.8 1529.8

2 1806.7 1352.5 991.9 2189.1  1718.3 1296.3 24395 19354 1501.2

4 1776.5 1328.0 971.9 21539  1688.7 12716 24010 1902.8 14734

8 1718.6 1281.0 9335 2086.2  1631.7 12240 23269 1840.1 1420.0

16 1611.6 11944 863.2 1960.9 1526.5 1136.6 21899 17242 1321.7

CrSilee 1750.2 1306.7 954.6 21231 1662.8 1250.1 2367.2 18743 14492
Average

A G lw 4 Cond Oluss as o
Changes to A scenario (%)

-25.4 -45.5 21.3 -5.0 -28.6 35.3 7.1 -17.2
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Table 5: Impacts of future climate change compare to ambient climate on loss of wheat total dry weight yield in
different number of individual sunn pest densities (sunn n/m?)

o8l ond (slags L
Climate Change Scenarios

Eyo yo o o o515
sunn pest densities

(sunn n/m?) A B C D E F G H K
2 17 18 2.0 16 17 19 16 17 1.9
4 33 3.6 4.0 3.2 3.4 3.8 31 34 3.7
8 6.5 7.0 7.8 6.2 6.7 7.4 6.1 6.5 7.2
16 123 133 147 119 127 140 117 124 136
e 5.9 6.4 7.2 5.7 6.1 6.8 5.6 6.0 6.6
Average

A o lw 4 S Ol s as o
Changes to A scenario (%)

20.2 -3.4 3.3 14.1 -5.2 0.9 10.7
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Fig. 3: Observed and simulated grain yield of wheat in different number of individual sunn pest

densities (A). B: Comparison of observed and simulated grain yield of wheat (g m?) in different
number of individual sunn pest densities
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Table 6: Impacts of future climate change compare to ambient climate on wheat grain yield in different number of

individual sunn pest densities (sunn n/m2)

Bl s lagy )l
Climate Change Scenarios

e Fe 0 o oS
sunn pest densities

(sunn n/m?) A B C D E F G H K

0 867.9 6488 4605 10580 8339 6117 11820 9440 7146

2 8488 6337 4489 10352 8152 5969 11569 9232  697.8

4 830.2 619.1 4377 10131 7970 5826 11326 9030  681.4

8 7945 501.1 4162  970.6 7622 5552 10857 8641  650.1

16 728.6 539.6 3771 8921  697.9 5049 9989 7925 5925

el 814.0 6065 4281 9938 7812 5703 11112 8854  667.3
Average

Asslin & S Sl dops - oo g -47.4 22.1 40  -300 365 8.8 -18.0

Changes to A scenario (%)
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Table 7: Impacts of future climate change compare to ambient climate on wheat grain yield in different number of
individual sunn pest densities (sunn n/m?)

Eyore 3 G o515
sunn pest densities

ol s slog lw

Climate Change Scenarios

(sunn n/m?) A B C D E F G H K

2 22 23 25 2.2 22 24 21 2.2 24

4 43 46 5.0 42 44 48 42 43 46

8 8.5 8.9 9.6 8.3 8.6 9.2 8.1 8.5 9.0
16 16.1 16.8 18.1 15.7 16.3 17.4 155 16.1 17.1
Average .Sl 7.8 8.2 8.8 7.6 7.9 8.5 75 7.8 8.3
A Sl 4 Somd il oy 5.1 133 23 16 8.9 36 0.1 6.6

Changes to A scenario (%)
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Modeling of Sunn Pest Damage (Eurygaster integriceps Put.) on Winter Wheat
(Triticum aestivum) Growth and Yield Under Climate Change Condition

Mondani*!, F., Nassiri-Mahallati2, M. and Koocheki2. A.

Abstract

The future climate change will alter crop-pest interactions and will affect on amount of crops production, therefore, it is
essential to predict pest damage in future conditions. Crop growth models are a technique that researchers could use to
study possible impacts of climate change on crops. Although several dynamic models have been developed in recent
years, most of them are not generally evaluating impacts of climate change on crop-pest interactions. In the present
study, an eco-physiological crop model has been developed to meet these objectives. Its general structure relating to
basic crop growth and yield is largely based on LINTUL model, and is written in Fortran Simulation Translator (FST)
environment. In this modeling, first, we added phonological development stage (DVS) to LINTUL for simulation of
winter wheat growth and then the model calibrated for potential production level. Finally, we incorporate effects of
sunn pest damages to winter wheat growth and yield. Parameter values were derived from the literature. The model
validated against observed values of DVS, total dry weight yield (TDWY) and grain yield (GY) of winter wheat and
winter wheat yield loss due to sunn pest taken from a field experiment. Results indicated that the model was able to
explain successfully the observed differences in DVS, TDWY and GY. The loss in TDWY and GY due to sunn pest
was also explained satisfactorily. Our simulation results showed that life cycle of winter wheat (from 240 to 217) will
be shortened due to accelerate development rate under future climate. The impact of rising temperature on average GY
of winter wheat in sunn pest densities was negative (about 47%) while the impact of elevated [CO;] was positive (about
36%) on it. Interaction of elevated [CO;] and temperature also had a negative effect (about 18%) on average GY of
winter wheat in sunn pest densities. The impact of rising temperature was positive on sunn pest while the impact of
elevated [CO;] had not any effects on it. Therefore, it seems that sunn pest damage on winter wheat growth and yield
will be increased (about 7%) in the future climate compared to current climate.
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