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Prediction for the global potential distribution area of the serious agricultural pest

Pieris rapae and its closely related species Pieris canidia

WANG Ying, YANG Caiqing, WANG Lili, ZHANG Lu, ZHANG Aibing”
College of Life Sciences, Capital Normal University, Beijing 100048, China

Abstract: Larvae of the serious agricultural pest Pieris rapae and its closely related species Pieris canidia mainly harm a
variety of Brassicaceae vegetables and oil crops, posing a major threat to agricultural food security. In this study, a total of
248393 occurrence data were collected, among which 361 were collected by field investigation. Based on these occurrence
data, six species distribution model algorithms were used to predict the global potential distribution areas of the two species
under historical , current and future climate conditions. The results showed that: (1) among the model prediction results of
13 algorithms based on 6 climate variables after removing spatial autocorrelation, the values of 6 model evaluation indicators
were higher than the random state (0.5). (2) Under the current climate conditions, the potential distribution areas of
P. rapae mainly included North America, southern South America, western Europe, southeast China and southern
Australia; P. canidia was mainly distributed in northern South America and southern Asia. Compared with P. canidia, the
potential distribution area of P. rapae in the three periods was larger, but the potential distribution area of P. canidia would
increase in the future, with a higher potential invasion probability. (3) Compared with the invasive species, P. rapae, its

closely related species, P. canidia, had a better capacity to adapt to the hot and rainy climate. Faced with the trend of
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global warming in the future, P. canidia is likely to become an invasive species. Therefore, it is necessary to strengthen pest
monitoring, prevention and control forecasting for its potential distribution areas under future climate conditions. This study
predicted and compared the potential distribution areas of the two species under different climatic conditions, and provided a

theoretical basis for the control of these two serious agricultural pests.
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Fig.1 Global occurrence of P. rapae and P. canidia
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Fig.3 The model evaluation results of the six algorithms modeling and ensemble modeling of P. rapae and P. canidia
GAM ]~ XA AN AY Generalized Additive Model \GAU ; =113 72 Gaussian Process Usage .GLM ; I X PERER Generalized Linear Model \MXS
e KIFAE R Maxent simple \RDF ; BEALZRMAL A Random Forest , SUP ; fiz 2 8 72 (1) 5F- Y Average of the best models ,SVM ; 37 5 ] 32 AL %
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Table 1 Area changes of the potential distribution areas of P. rapae and P. canidia under LGM, current and future climatic conditions

[pAESid SBPBEBAE M AT IXTTBL (10°% km?)  ARISBBOBLE M i XA (10°x km?)
Class Potential distribution area of P.rapae Potential distribution area of P.canidia
B KK VKA The area present only at LGM 0.0003

A7 24f04 The area present only at current 11.94 2.95

B KHA The area present only at future 17.00 49.23

FA KA The area absent only at future 0.01 0.002

HUA YR The area absent only at current 34.25 14.87
HERWEVKINEA The area absent only at LGM 25.86 13.97

— T #4 The area present forever 26.69 2.52

RIKEVKIIY 534 1 FH The area absent at LGM 61.03 17.40

MR 441 T X The area absent at current 64.50 19.45

AR )43 AT AR The area present at future 103.81 80.60
RUCEI B S AR T AR £l

Net area present from LGM to current 347 2.05

BB S 3:hlTipabe 1 e 39,31 6115

Net area present from current to future

AUV B AR A 1 T FRAE £b 07 .

Net area present from LGM to future
LGM : AUV Last Glacial Maximum ; AN [a] s ] B IHTER A8 B934 A8 (058 T — I 40T 9 T B0l 25 i — I 0T By TR AR, TE{BL3G 7R TR BRI A, f (i
TR I AR D
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Fig.4 Comparison of the difference of adaptation to 19 bioclimatic variables between P. rapae and P. canidia
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Fig.5 Non-metric multidimensional scaling results of 19 bioclimatic variables
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