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Abstract [Objectives] Dysphoria citri Kuwayama (Homoptera: Psyllidae), the vector of Huanglongbing (Candidatus
Liberobacter asiaticus), has caused major damage to China’s citrus industry. The objective of this paper is to (a) obtain optimal
parameters for a CLIMEX model for D. citri, and (b) to investigate the past, current and future potential distributions of D.
citri in China. [Methods] Information on the range of D. citri before and after 1990 in China were derived from the literature
published since 1970. The parameters of a CLIMEX model were adjusted to fit these data and the species potential future
range was estimated by the model. Two meteorological datasets, the CLIMEX integrated climate dataset (1961-1990) and a
1991-2010 dataset released by China Meteorological Administration, were used for model fitting. The future potential
distributions of this pest in China were then predicted using CliMond datasets, including bioclimate data in 2030 and 2050.
[Results] Compared with the distribution in 1990, by 2010 the northern boundary of D. citri range had, excluding the
Sichuan Basin, moved north of latitude 32°N. The post-1990 range was a good to fit to that predicted by CLIMEX. By 2030, D.

citri is likely to colonize Central China as a result of global warming. Its 2050 distribution should, however, remain relatively
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unchanged, due projected rising temperatures and decreasing precipitation. [Conclusion] The northern edge of D. citri’s

range will advance significantly northward in the future, but due projected reduced rainfall should not extend beyond 32.5°N.

It’s worth noting, however, that marginal habitat, where populations of this pest could become established, will continuously

move northward. Early warning and stricter regional quarantine measures should be taken in these areas to cope with the

predicted expansion of the range of this pest.
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Table 1 Suitability classification by ecoclimatic index
EI Suitability Description
0-0.49 Unsuitable
No growing
0.50-9.99 Marginal
Growing under special conditions, but hardly to establish population
10-19.99 Suitable
Normal growing conditions for population establishment
20+ Highly suitable

Perfect growing conditions year round
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Table 2 Parameters and values for CLIMEX model to
estimate the potential distribution of Diaphorina citri
DV1 DV2 DV3 in China
25 30 34
223 Hppil Temperature Parameters Description Value
threshold of heat stress, TTHS DV3 SMO 0.4
Lower soil moisture threshold
=34 Heat stress SMI 0.8
aCCumulatlon I'ate, THHS 0.001 Lower Optlmal soil moisture
2.2.4 ABrB Temperature SM2 1.5
threshold of cold stress, TTCS DVO0 Upper optimal soil moisture
=11.1 Cold stress SM3 o 20
Upper soil moisture threshold
accumulation rate, THCS - 0.0005 DVO 111
THCS Lower temperature threshold
DV1 20
225 F % 8 Threshold Lower optimum temperature
. . DV2 30
soil moisture of dry stress, SMDS SMO Upper optimum temperature
=0.4 Dry stress DV3 34
accumulation rate, HDS - 0.005 Upper temperature threshold
TTHS 34
. ‘EI Temperature threshold of heat stress
2.2.6 iEprE Threshold THHS 0.001
soil moisture of wet stress, SMWS SM3 Heat stress accumulation rate
=2.0 Wet stress accumulation TTCS 11.1
rate. HWS 0.01 Temperature threshold of cold stress
THCS - 0.0005
. Cold stress accumulation rate
227 FAHRE CLIMEX SMDS 04
Threshold soil moisture of dry stree
482.72 & HDS - 0.005
18.65 _ Dry stress accumulation rate
SMWS 2.0
CLIMEX 1990 . .
Threshold soil moisture of wet stress
HWS 0.01
CLIMEX 2 Wet stress accumulation rate
. PDD Heat sum threshold 482.72
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