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Evaluation the potential of geographical distribution of Dodartia orientalis L. in
Iran and the world in current climatic conditions and future climate change
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ABSTRACT

To evaluate the climatic impacts and future climatic changes on geographical distribution of the Dodartia
(Dodartia orientalisas L.), an invasive weed species in the world and Iran, a study was conducted in
Ferdowsi University of Mashhad, using CLIMEX software, in 2016. The input data for the software
included two group of data i.e. growth and stresses parameters through which some useful findings such
as growth degree day were obtained based on the field study and other data such as base, optimum and
ceiling temperatures as well as some information related to the regional climate of the study were
acquired from the previous studis and the output analysis of the software. The results revealed that the
distribution of the weed in Iran was observed mostly in North, Razavi, and South Khorasan, Kohkiloyeh,
Chaharmabhal, Fars, Lorestan, Ilam, Kermanshah, Hamedan, Markazi and Tehran provinces which will be
highly expanded towards the northern west country provinces as a result of the occurrence of climatic
changes. The plant species has a distribution potential in the world towards east china, most east
European countries and central states of USA. So that the regions rely in the geographical position of 35
to 55 latitude, which gradually will extend towards the higher northern latitude that leads to limited
continental spread of the plant to Africa, Australia and South America. Therefore, to manage this weed,
while taking steps towards its quarantine, further studies on the control methods and tools to restrict its
establishment, development and expansion should be conducted in vulnerable countries at risk.

Keywords: Climate change, geographical distribution, growth degree day, invasion prediction, dodartia.
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Table 1. Total Thermal Energy Required (GDD) of Dodartia orientalis

Year 2013 2014 2015 2016 2017
Phonological GDD  Period GDD Period GDD  Period GDD  Period GDD  Period
stages (C)  (Day) (C°)  (Day) (C°)  (Day) (C°)  (Day) (C°)  (Day)
Vegetative 373.3 60 402 65 430.1 60 414.1 60 438.8 60
Flowering 439.3 35 466.65 30 506.2 35 475.9 35 499.3 35
Seeding 1799.2 85 1894.8 95 1872.8 90 1786.7 85 1831.9 95
Total 2611.8 180 2763.45 190 2809.1 185 2676.7 180 2770 190
Loyl 381 aulio 9092 39 (8130 (uSoa IS ,15381 045 1> 0dlu] D490 (5 W ol )b pidlio —Y Joua
Table 2. The parameters used in CLIMEX software for Dodartia orientalis and their references
Index Parameter Abbreviate (Unit) (Reference)
Lower threshold DV, 5c Mohaimeni et al., 2013
Temperature Lower optimum temperature DV, 15°c Mohaimeni et al., 2013
Upper optimum temperature DV, 25c Mohaimeni et al., 2013
Upper threshold DV; 35¢ Mohaimeni et al., 2013
Dormancy summer or winter DPSW 0 Abbasian et al.,2016
indicator
Lower Soil Moisture threshold SMq 0.05 Abbasian et al.,2016
Moisture Lower Optimum soil Moisture SM; 0.1 Abbasian et al.,2016
Upper optimum soil moisture SM, 0.4 Abbasian et al.,2016
Upper soil moisture threshold SM; 0.6 Abbasian et al.,2016
Temperature threshold TTCS -10°c Mohaimeni et al., 2013
Stress accumulation rate THCS 0 Abbasian et al.,2016
Cold stress
Degree day threshold DTCS 15 degree day Abbasian et al.,2016
Degree day stress DHCS -0.00012)(week' Abbasian et al.,2016
Temperature threshold TTHS 35¢ Mohaimeni et al., 2013
Heat stress
Stress accumulation rate THHS 0.002 Abbasian et al.,2016
soil moisture dry Stress SMDS 0.05 Abbasian et al. 2016
threshold
Drought stress
Stress accumulation rate HDS -0.005(week™) Abbasian et al.,2016
Soil moisture wet stress SMWS 06 Abbasian et al. 2016
. threshold
Moisture stress
Stress accumulation rate HWS 0.005(week™?) Abbasian et al.,2016
Annual heat Degree day threshold PDD 2750 Meteorological |_nformat|on of Bojnurd and
sum field surveys
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Fig 1. Distribution potential of Dodartia orientalis in Iran in current conditions (a) and climate change conditions in 2080(b).
Inappropriate areas for the distribution of yellow (E1<5), critical areas with low orange color (5> EI >10), suitable areas
with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with high
red color (EI >20) are displaye.
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Figure 2. Distribution potential of Dodartia orientalis in Asia in current conditions (a) and climate change conditions in
2080(b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10), suitable
areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with

high red color (EI >20) are displayed.
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Fig 3. Distribution potential of Dodartia orientalis in Europe in current conditions (a) and climate change conditions in 2080
(b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10), suitable areas
with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with high
red color (EI >20) are displayed.
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Fig 4. Distribution potential of Dodartia orientalis in Australia in current conditions (a) and climate change conditions in
2080 (b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10), suitable
areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with

high red color (EI >20) are displayed.
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Fig 5. Distribution potential of Dodartia orientalis in Africa in current conditions (a) and climate change conditions in
2080(b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10), suitable
areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with

high red color (EI >20) are displayed.
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Fig 6. Distribution potential of Dodartia orientalis in North America in current conditions (a) and climate change conditions
in 2080(b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10),
suitable areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal
areas with high red color (EI >20) are displayed.
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Fig 7. Distribution potential of Dodartia orientalis in South America in current conditions (a) and climate change conditions
in 2080 (b). Inappropriate areas for the distribution of yellow (E1<5), critical areas with low orange color (5> EI >10),
suitable areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal
areas with high red color (EI >20) are displayed.
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Fig 8. Distribution potential of Dodartia orientalis in the world in current conditions (a) and climate change conditions in
2080 (b). Inappropriate areas for the distribution of yellow (EI<5), critical areas with low orange color (5> EI >10), suitable
areas with high orange color (10<EI <15), very suitable areas with red color low light (15 < EI <20) and optimal areas with

high red color (EI >20) are displayed.
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