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Ecological dimensions and potential distributions of two mirid predators,
Cyrtorhinus lividipennis and Tytthus chinensis, in China
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Abstract: Tytthus chinensis and Cyrtorhinus lividipennis are two major natural enemies of rice plan-
thoppers, and their ecological dimensions and potential distributions were predicted using ecological
niche model. Environmental spaces occupied by the two species were firstly compared using occurrence
records that were attained from literature and environmental variables selected according to their ecolog-
ical relevance. Based on geographic backgrounds delimited according to the accessibility of individual
species, the default and fine-tuned MaxEnt models for 7. chinensis and C. lividipennis to predict their
potential distributions were generated. The fine-tuned MaxEnt model was selected based on the correct-
ed Akaike information criterion. The results showed that environmental space occupied by the two spe-
cies overlapped broadly, and the predictions based on default and fine-tuned MaxEnt models were dif-
ferent: predictions based on default settings was more conservative than that based on fine-tuned param-
eters. The fine-tuned MaxEnt could more accurately predict the ecological dimensions and potential dis-
tributions of 7. chinensis and C. lividipennis in China, and both species showed high climate suitability
in central and southeastern China, including Henan, Jiangsu, Zhejiang, Hubei, Hunan, Fujian, Guang-

dong and Guangxi; C. lividipennis also showed high suitability in the north and northwest of China.
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Fig. 1 Niche space of Tytthus chinensis and Cyrtorhinus lividipennis along the first (PC1) and second principle (PC1) components
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Fig. 2 Performances of niche model of Tytthus chinensis and Cyrtorhinus lividipennis under different settings by MaxEnt model
FI 7k 278 MaxEnt BOASEL, AT L3R AICHR/MUERISE, L. ZMERHIE; Q: VUORARE; H: A Befbhs
fiE s Po JRARFUERAE; T. BI{EMESRIE . White arrow indicates default setting; black arrow indicates the AIC setting. L: Linear fea-
ture; Q: quadratic feature; H: hinge feature; P: product feature; T: threshold feature.
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Fig. 3 Potential distributions of Tytthus chinensis and Cyrtorhinus lividipennis in China based on MaxEnt model
A~B: FETOALZSHEUR MaxEnt BRI B E 4 5 i ih AR B SR E IR ENELE 40 A IR T 3 C~D: B TR S By
SRS FER AN e CEI AR G TR s 2= BRIA S BRI (9 75 ) . A-B: Predictions based on the fine-tuned MaxEnt; C—

D: the spatial difference between models calibrated on default and fine-tuned settings (i.e., predictions based on fine-tuned model

subtract that based on default model).
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Fig. 4 The predicted global transferring of Tytthus chinensis and Cyrtorhinus lividipennis based on the native

and fine-tuned MaxEnt model
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used to fit niche model, whereas blank points denote the points.
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