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Abstract: [ Aim] To quantitively access the invasion risk of the major pest and disease introduced with fruit and vegetables from
Taiwan Island to mainland China. [ Method] We first identified 14 pests as risk assessment objects and proposed a comprehensive

risk assessment index system, including 4 different layers, i.e. object, item, factor, index layers. A total of 26 index parameters
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were identified to access their risk level, including introduction, colonization, diffusion and impacts in the risk assessment area.

Second, climatic niche modeling was applied to predict suitable habitats. Finally, we delimited their overall invasion risks by over-

lapping all the predicted suitability, main nodes of imported fruit and vegetable from Taiwan to mainland China. [ Result] All the

comprehensive risk values of 14 pests were>0.7, which classified them as invasive species of high risk. Although the predicted cli-

matically suitable area of 14 pests was different, southern and eastern parts of China were all identified as suitable region. Addition-

ally, more than 95% of the receiving ports, transfer stations, entrepots of imported Taiwanese fruit and vegetables were located in

this region which can thus vastly increase their invasion risk. [ Conclusion] It is concluded that import trade of Taiwanese fruit and

vegetables can promote or intensify pests invasion risk to mainland of China. Our results further corroborate that the Taiwan Island is

steppingstone of pest to invade mainland China. It is recommended that strict quarantine, early monitoring and warning measures

should be further strengthened to prevent and control new invasions.
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Table 3 The index weight coefficient and integrated values of important invasive pests introduced with fruit and vegetables

from Taiwan to mainland China

FEE R S B A AL 2 3R AR

il The index weight coefficient values in line with additive LR B (E

Species principle of the invasive plant for risk assessment Ifltegrated

risk value

Pl] P12 Ell E12 E13 ESI E52 EGI E62 E63

F R B I Procontarinia robusta 0.50 0.50 0.40 0.40 0.20 0.75 0.25 0.33 0.41 0.26 0.722
LB Phenacoccus solenopsis 0.58 0.42 0.40 0.40 0.20 0.75 0.25 0.54 0.30 0.16 0.753
TR B IR Dysmicoccus neobrevipes 0.50 0.50 0.40 0.40 0.20 0.75 0.25 0.33 0.41 0.26 0.729
Y Dysmicoccus brevipes 0.67 0.33 0.33 0.41 0.26 0.67 0.33 0.33 0.41 0.26 0.723
BT WLRIR Icerya aegyptiaca 0.75 0.25 0.54 0.30 0.16 0.50 0.50 0.54 0.30 0.16 0.724
FEA®T S Trips palmi 0.67 0.33 0.40 0.40 0.20 0.67 0.33 0.33 0.41 0.26 0.735
NE 4% &y Rhipiphorothrips cruentatus 0.50 0.50 0.49 0.31 0.20 0.75 0.25 0.40 0.40 0.20 0.786
FVERESC Y Planococcus lilacius 0.67 0.33 0.33 041 0.26 0.67 0.33 0.33 0.41 0.26 0.795
KRG/ Anselmella miltoni 0.67 0.33 0.33 0.41 0.26 0.67 0.33 0.54 0.30 0.16 0.719
KB LN Planococcus minor 0.67 0.33 0.54 0.30 0.16 0.50 0.50 0.33 0.41 0.26 0.761
JRZEZH VS BE Bacterial fruit blotch of melons 0.67 0.33 0.54 0.30 0.16 0.58 0.42 0.33 0.41 0.26 0.736
H NS BERE AR R T Cucumber green mottle mosaic virus 0.75 0.25 0.33 0.41 0.26 0.50 0.50 0.33 0.41 0.26 0.752
FPEZERTE Tomato spotted wilt virus 0.75 0.25 0.40 0.40 0.20 0.67 0.33 0.33 0.41 0.26 0.739
Fe AR TRABEFBE Papaya ring spot virus 0.75 0.25 0.40 0.40 0.20 0.75 0.25 0.33 0.41 0.26 0.740

x4

IR & ERER RIEE R BNEERITNERCE

Table 4 Summary of performance statistics of models for important invasive pests introduced with fruit and vegetables

from Taiwan to mainland China

GARP # GARP model

MaxEnt #%! MaxEnt model

it MPT 10% MPT 10%
Species AUC omission omission AUC omission omission

rate rate rate rate

FESRAR BB L Procontarinia robusta 0.92 0.04 0.14 0.76 0.11 0.28
FRFZLMYY Phenacoccus solenopsts 0.81 0.11 0.28 0.74 0.27 0.33
S K Ry Dysmicoccus neobrevipes 0.91 0.02 0.17 0.79 0.11 0.25
W SR WY Dysmicoccus brevipes 0.92 0.01 0.14 0.76 0.27 0.33
B R AR Icerya aegyptiaca 0.90 0.01 0.12 0.74 0.11 0.25
FERES S Trips palmi 0.91 0.02 0.10 0.73 0.18 0.36
W8 #4975 T Rhipiphorothrips cruentatus 0.89 0.16 0.24 0.89 0.09 0.12
PSR Planococcus lilacius 0.94 0.04 0.08 0.70 0.14 0.24
IR it /N Anselmella miltoni 0.89 0.06 0.16 0.76 0.18 0.41
KLY Planococcus minor 0.90 0.04 0.14 0.76 0.18 0.41
JRZSANE PSR BER Bacterial fruit blotch of melons 0.73 0.18 0.36 0.91 0.02 0.14
W NERBEREALM R BE Cucumber green mottle mosaic virus 0.69 0.24 0.38 0.89 0.04 0.12
ZNBEZEIRTE Tomato spotted wilt virus 0.71 0.12 0.24 0.91 0.03 0.14
TR INIABEIHBE Papaya ring spot virus 0.73 0.18 0.36 0.88 0.07 0.18

PRIV A T3 A DX T 1 e AR
The selected best models are highlighted in bold.
BRI o, 14 P AR AEIE 3 343p

TS T T X P PAeiy I AT el DX AT B AT ) e A
(1), 14 Fh 322055 B AE 3R DS A X E S50
I, B B VE A1, K L X AR L TR M R A A
M R X HOE AR R E &K, 1AM, 95% 1Y
PEEE 6 T8 SR AR R 98% #5325 11 100% 5 75 J %
R e THGE A X A ERIX (E 2)

K b IX 8] 1Y 52 2 55 N\ 81 e Sh R Wy A 1l
EHER IR Bl F1 ( Bullock et al.,2018; Garcia et al.,
2013; Kaplan et al.,2014) . Un{a] #iBh 4 KA E 4=
YL AHH BORE T 2 SA A ) AR BT
e By F2 22 () R, U AF R Y I 7 5 B 2 B A
() 65 725 TR 6 AR A 1 4000 LYK, BAR A FE LY
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R AL VRRT i 28 4 52 38 fin e 34 ( £ 8645, 20165 SR 4E
¥, 2016) , R T B FIREAR £ 05 LR 5 5 #E A
A FE AR S B 1G F AR A 2 T (45 4
AR 26 MEARIEEE G SR A FEAEYARLE
A R PEAS 8 A A FR  BITE T XU 4 AR T
2, RGN T B G R B S AR AN 14
Tt 2 L TR ARG A KURS: , 25 SR B, B A e TR
AR JE T 2 KBS S5 2

H TR IPAG 9 X G2 A 2 2R B 0 1 4 R AR
(X 5 B U 2N e AT i b g 22 L A
() E R b X AL AR RTRE, & V8 AT BEAE AR
Kk AR B R A VE R (Lu et al. ,2018), BT
X BB A W AT R AT 7 R g B, i ELAR

RO IR Z TP R E . I,
T R B 0 0T RS A R O, S B K
BLRSAEL, DI A A O e
ISR B B AR SE T 1R I 25 55 Jo 1R o B
SO0 I P S B R I R A L, AR ST
FHA R SIS A A AR TN 04 1 14 S H
e PR T A2 X, e o e i A ) A R i
ARG A 5 W2l O Pl SRR S
TR L, B8 TN TEFR E R 5 e A Had B AR
7 REAS BEHE 3G KO3 A T 09 U X Js
1M, A SO I 7 S A g T T M DX R o 1 i
ety AR IO R bl A%t 7 M N U [ 4%

N

- FEHA X Suitable area

D FEiE 4 X Unsuitable area

E1

HIEAERE 4 MERFRAERENEE XN

Fig.1 Predicted potential distribution range of 14 important invasive pests introduced with fruit and vegetables

from Taiwan to mainland China
A FEFOR BT B SRR A5 C OB B D B8 PO B SR BRI s F AR s G SR ST S H . RSO I T2 0K
IRUUAR /N 5 ) - FOVE R SOR T 5 K NS AN A VSR B0 5 L o B0 ERBE AL o 2 5 M T S RE 22 2 5 N T AR BB 27

A: Procontarinia robusta; B:Phenacoccus solenopsis; C: Dysmicoccus neobrevipes; D: Dysmicoccus brevipes; E: Icerya aegyptiaca; ¥: Trips pal-

mi; G: Rhipiphorothrips cruentatus; H; Planococcus lilacius; 1 Anselmella miltoni; J: Planococcus minor; K. Bacterial fruit blotch of melons; L. Cu-

cumber green mottle mosaic virus; M: Tomato spotted wilt virus; N Papaya ring spot virus.
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Fig.2 Predicted suitability overlap risk of 14 important invasive pest introduced with fruit and vegetables

from Taiwan to mainland China
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PRI NR I, RGP EIE T A EW LS
F AT HE AR EE £ WU PR Al 40 5 R AR R 5
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