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Invasive risk analysis of Solenopsis invicta Buren using integrated
multi-index evaluation system in Yunnan Province

Xiao-yan CHEN', Ping MA*>, Meng YU’, Zheng-yue LI', Zheng-hong HUANG", Fu-rong GUI'*
'Key Laboratory for Agricultural Biodiversity and Pest Management of Ministry of Education, College of Plant Protection,
Yunnan Agricultural University, Kunming, Yunnan 650201, China; *Institute of Agricultural Economy
and Information, Yunnan Academy of Agricultural Sciences, Kunming, Yunnan 650203, China;

* Hongta Branch of Yuxi Land Resources Bureau in Yunnan Province, Yuxi, Yunnan 653100, China;

*Ninglang Plant Protection and Quarantine Station, Ninglang, Yunnan 674300, China

Abstract: [ Background ] The red imported fire ant, Solenopsis invicta Buren, is a significant pest that seriously threatens plants and
animals, and humans. It was listed as one of the most destructive and aggressive invasive alien species in the world. Since its first
appearance in Guangdong Province of mainland China in 2004, it has spread rapidly to other regions. [ Method]In accordance with
the guidelines for pest risk analysis of the International Standards for Phytosanitary Measures (ISPM) of FAO, an integrated multi-
index evaluation system was performed in the Yunnan Province. It examined five aspects of invasion risk ; possibility of introduction,
establishment and diffusion, harmful influence and hazard management. [ Result] The risk assessment value for red imported fire ant
in Yunnan Province was 2.25. [ Conclusion and significance ] Red imported fire ants belong to high risk of harmful pest, and it is es-
sential to implement the corresponding risk management and quarantine in the entry port of Yunnan Province.
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FIE BR 52 B AN I8 4 Jig .20 40 30 ~ 40 4E4R, 212k
WY B R ke A SE [ ( Lofgren et al. ,1975; Vinson,
1997; Vinson & Greenberg, 1986 ), 1F 3¢ [E & 7 LA
198 km - a ™' {3 [ 4L Morill, 1974) , 3 F
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Table 1  The index layer evaluation of integrated multi-index evaluation system for S. invicta in Yunnan Province
Frs WG bR PEFIbRIME il [
No. Index values Score criteria Score
AT RN P e NHLI R EFRIE Py E A TR T 50% 2
Possibility of entry Degree of the pest break out in PRA * area Distribution area in China is bigger than 50%
= 3 4 A B i 20% ~50%
Distribution area in China at 20 ~50%
E N A L 0% ~20%
Distribution area in China at 0% ~20%
= N 53 AT
No distribution in PRA area
FEEWRE P, ¥ 1
Degree of quarantine in other country Without
9~14
1 ~9 countries
19 ~10 4~

B R 2L KA 2 P

Survival rate of pest in transport

BRI Py

Intercepted degree of the pest

10 ~ 19 countries

20 LA (Y [ 08 A SR e R 42

More than 20 countries listed it as quarantine pest

FRE N 0 3
Survival rate is 0

1 10% ~0 Z[H]

Between 10% ~0

T 40% ~10% 2 |i)

Between 40% ~10%

IBHE AR P LB R AE 40% LA

More than 40%

MR PR s AR D B LIk 3
Not been intercepted or a few times

TH IR PR

Occasionally

Frequently
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PRI bR

Index values

AR

Score criteria

i

Score

SESH AT REVE P,
Possibility of establishment

PHUATRENE Py
Possibility of diffusion

& FE R P,
Harmful effects

L0 KWL Py

Biological characters of S. invicta

=R T3 A RS Py,

Suitable area in PRA area

fERE I Py,

Means of diffusion

AN AL Psy

Distribution in other country

REAFAETTRENE Py
Likelihood of natural enemy to control pest in PRA area

M A ERIRIZE Py,
Variety of hosts

52 MG A ERIFREI T Py

The planting areas of hosts

XoF 1 K W A TE R

No influence on S. invicta

P thos , SIERE 155

With strong resistance, weak reproduce ability
YIHRE S0, Uitk

With weak resistance, strong reproduce ability
BB RE S B AR R

Reproduce and resistance ability are both strong
AN i X R AT T A 1 PR RS 450

No suitable area in PRA area

1 20% ~0 ZJi]
Between 20% ~0%

1E 50% ~20% =[]
Between 50% ~20%

T 50% LI _F 9 HuIX BEASIE A2

More than 50% in PRA area

BA EHERE

No diffusion ability

4% O B — AL RERE 145

Single diffusion mean, with weak diffusion ability

eI L Akt —

Various diffusion means, with general diffusion ability

et Xz At i

3

Various diffusion means, with strong diffusion ability

0
Without

£ 20% ~0 2 6]

Between 20% ~0%

£ 50% ~20% Z |f)

Between 50% ~20%

FEHE T 50% L 114 B KA 43 A

More than 50% countries

FAAEA SR KR AR 2

Effective natural enemies, with obvious effect

FAERTL, A A

Not obvious effect

AFTEA IR L

No effective natural enemies

"
Without

4 ~1 F

1 ~4 kinds

9 ~5 Fif

5 ~9 kinds
ZEIRIET EIK 10 FLL L
More than 10 kinds

Jc

Without

JNF- 150 J5 hm?

Less than 1.5 x 10® hm?

350 ~ 150 J7 hm?

3.5%x10% ~1.5 x 10° hm?

FZE B2 AL 350 77 hm?
3.5 x10° hm?
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No. Index values

PR bR

Score criteria

Tt

Score

3 H A ERTERRKE P

Level of potential economic loss to pests

SET N DA RE A F A B RR A Py

How likely is the pest to carry the other pest

ARZEBT T W BT AEAR SR K F Poys

Level of potential loss with non-economic factor

fEF G HAMERE Ps
Difficulty of harmful management

K S EMERE P

Degree of the pest be quarantined

BRI BEAELL P,

Degree of the pest be cured

HRERHESE Pss

Degree of the pest be eradicated

XA 32 TCEE

No influence
PR G 7 ERIETHA 0 ~ 1%
Between 0 ~ 1%

1% ~10%

Between 1% ~10%

10% ~100%
Between 10% ~ 100%

AR A RE AT 5 A=)

No transmitting any quarantine pest

A 1 Bl

Transmitting 1 kind

il 2 Fi

Transmitting 2 kinds

" LAE 3 R R AR E A
Transmitting more than 3 kinds

Jott o A S Tr T 2k

No social and ecological damage

SR A T B A S AL 2 PR R i U™ T B
Only control mean causes serious damage

ARET KA B ok A 25 A 2 B 53 k)™ e 4L 3
Only S. invicta itself causes serious damage
BTGB SRR RS S R et
Both control mean and S.imvicta itself cause serious damage
KO M 58 T sy B, AR T L

Simple inspection, with fasty and high reliability
FILASESE (BT ER R A

Complicated method

A5 BT

Low reliability

AT AP SR8 7 15 AT AEAEAIR , AL BRI il 4

Low reliability, with much time

FRE Ay 100%
100%

53 RAE 50% ~100% Z[H]
Between 50% ~ 100%

[ HRAE 50% LA
Less than 50%

WA I BR AR LT 58 AR RERR E

Nearly cannot kill the pest

I [R] By A AR 3, IRUASARATK, o i

Good effect, with low cost and easy work

HEI ] B 3 0 R 3, TAE, (ER AR

Good effect, with easy work and high cost

B 380 (B 2 2%, MR, AR 5

Good effect, complicated, with much difficulty and high cost
HITR] BJ7 3R 00 22 , AR 85 , M| BZ R

Poor effect, with much difficulty and high cost

1 8§2

182

" PRA A F WIS 7347 o

“ PRA means pest risk analysis.
2.2.2 WHIEME MRAER 1 AR E e B
DRINRARA F AV 2R SN R R BT

77 R I ON CE A R e

Pl = «4/P11 XPIZ XP13 XPM =2.06
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P,=0.7xP, +0.3 xP,, =2.70
Py;=0.6xP,; +0.2xP,;, +0.2 xP;; =2.60
P4ZMaX(P41\P42\P43\P44\P45) =3
P,=(P,, +P,, +Py;)/3=1.33

R= /P, xP, xP, x P, x P, =2.25
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