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Suitability analysis of wheat blast in the world and China under
climate change scenarios based on MaxEnt
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Abstract Wheat blast is a devastating fungal disease, which occurred only in South America in the past.
However, since the disease first appeared in Bangladesh in Asia in 2016, it posed a significant potential threat to
the world’s, especially to China’s wheat production. Based on the distribution data and biological climate data of
wheat blast in the world (including Bangladesh), MaxEnt model and ArcGIS software were used to predict the
suitable areas for wheat blast in the world under the current climate, especially in China, and the distribution
range and potential suitable areas of wheat blast in China in the 2030s, 2050s and 2070s under RCP2. 6, RCP4. 5,

RCP6. 0 and RCPS. 5 climate change scenarios, and then the main environmental factors affecting its distribution
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were analyzed by Jackknife, and the prediction results were tested by receiver operator characteristic curve

(ROC). The results showed that, under current and future different climate scenarios, the medium- and high-risk

areas of wheat blast in China would increase, and the increased proportion of medium- and high-risk areas would

range between 0.08% — 1.63%. Temperature and humidity had the greatest influences on the potential

distribution areas of wheat blast. This study provides a technical support for quarantine, prevention and control of

wheat blast in China.
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Table 1 Summary of 19 bioclimatic variables applied to MaxEnt model
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Code Environmental variable

Biol AP R Annual mean temperature

Bio2 HEH a3 7% Mean diurnal range [ Mean of monthly (max temp-min temp) |
Bio3 2R M Tsothermality

Bio4 VoL BE 2= A8 5 2% Temperature seasonality (standard deviation < 100)
Bio5 A H B E SR Max temperature of warmest month

Bio6 %% H 5K J& Min temperature of coldest month

Bio7 Vi 440 22 Temperature annual range

Bio8 B2 Mean temperature of wettest quarter

Bio9 I TZFHS 1 Mean temperature of driest quarter

Biol0 B2 V-34S I Mean temperature of warmest quarter

Bioll 8215 R Mean temperature of coldest quarter

Biol2 4E[& 7K Annual precipitation

Biol3 1% H Rk Bt Precipitation of wettest month

Biol4 H% T H Bk it Precipitation of driest month

Biol5 a7k L2 A S 2280 Precipitation seasonality (coefficient of variation)
Biol6 2= 7K & Precipitation of wettest quarter

Biol7 T Z=f#%7K & Precipitation of driest quarter

Biol8 % Z= % 7k ft Precipitation of warmest quarter

Biol9 I Z=R% 7k B Precipitation of coldest quarter
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In the figure, training data (AUC=0.995), test data (AUC=0.994) and random
prediction (AUC=0.5) are indicated in red, blue and black, respectively

1 ZFEJF MaxEnt 23K F TIEHFME R &
Fig. 1 Receiver operator characteristic( ROC) curves of
MaxEnt model for wheat blast
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Fig. 2 The current potential distribution of wheat blast in
China predicted by the MaxEnt model
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Fig. 3 Suitable distribution of wheat blast in future different climate scenarios in China
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Table 2 Area proportion of suitable habitats of wheat blast in different climate scenarios in China
FEARA A X AR IR X FHRURS: X TR RS [X. B e AR
ST AR EL B/ % AL B/ %6 AR LB/ 6 AR/ 2 et/ %
Climate scenario Minimal-risk Low-risk Medium-risk High-risk Increased area
area proportion area proportion area proportion area proportion proportion
Nyon _
ciii(tl<917§7oiozo(?(>)o> 74.45 24.13 1.33 0. 09 —
RCP2. 6(2030s) 75.02 21.93 2.93 0.12 1.63
RCP4. 5(2030s) 75. 24 22.23 2.38 0. 14 1.10
RCP6. 0(2030s) 75. 47 21.77 2.61 0. 15 1. 34
RCPS. 5(2030s) 74. 94 22. 20 2.78 0.08 1. 44
RCP2. 6(2050s) 75. 06 22.81 2.11 0.02 0. 71
RCP4. 5(2050s) 75 13 22.58 2.23 0. 06 0. 87
RCP6. 0(2050s) 73.63 24. 82 1.53 0.01 0.12
RCP8. 5(2050s) 75. 14 23. 30 1.55 0.01 0. 14
RCP2. 6(2070s) 77. 35 21. 14 1. 48 0.02 0. 08
RCP4. 5(2070s) 75.70 22.68 1. 45 0. 16 0.19
RCP6. 0(2070s) 76. 81 21.54 1. 66 0.03 0. 27
RCPS. 5(2070s) 77.78 19. 86 2.17 0.19 0. 94

1) S m i BR LG A1)« o oo JRURS: DX T AR 2 055 24 i T RRAH LE

Increased area proportion: The ratio of medium-risk and high-risk areas to current area.
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Fig. 5 Mean temperature response curves of the presence probability of wheat blast
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Fig. 6 Precipitation response curves of the presence probability of wheat blast
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