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Table 1 Classification for the suitable areas of the red fire ants

E241 AR AR/ mm FR L /C TR /m
Grade Degree-days(DD) Annual precipitation Limiting temperature Altitude
1 AR X
R <510 <510 <—2 > 1000
Unsuitable area
B A X
. %El.ﬁﬁk,: 510~1 184 > 510 >—2 <1000
Mildly suitable area
K
?H/ﬂ: 1185~1 859 > 510 >—2 <1000
Suitable area
RS A X
FIIE LI >1860 > 510 >—2 <1000

Most suitable area

TE AN S EOT A 1A A DL SRR L 45 R0 43 4E3E £E X . Note: If one or more of the four evaluation parameters cannot be

met, it will be classified as an unsuitable area.



4 6 3

BiAT 48 AMRWHEAIZL KOS | R AR B 2R X By 113

AT Z AT 25 [ B4, JSBR AN S PR A 1 2%
1 BRI 14 DX, A5 380 1 23 SR T i {8, %% B2 ()
B B 05 1 03 o A, R RS AR X G AR X R
i A ORI AR AR DX, I35 4% SR 9T o T AR L
AWEFEAE B3 2 b 1 R B WL 2 s PR AE B 3
ik 4 *F & (https://hubei. tianditu. gov. cn/standard-
Map) .

2 HBR5HH

21 EHETELER
R LE AR BN, R BB RDUTT 4 X X T
BN DX TR T A T R BTG B X 4 A A
W SR B L 2 AR AR S 5 11T AR 4 2 AR
5 2T MR 5 I AR 5 I ORI g L 3K
Wi SR E R U ik WIE BA G fl 1071, 363 2 95 1k
BRERIR ;IR FRIE Y 5 21 OUCRAAE— 20, B, ) 4
AR A b P B BORE i S4 SR T L
22 HTFETEER
DLW mRE B DNA R 556, i 3 51 9
LCO1490 HCO2198 #E 47 PCR ¥ $ , £ ¥k Jit HL Pk A
W76 300 nm AT HRGS T, Hbw 7 BEARA I b, &
=2

J& 2} 500~750 bp (& 1)
M 1 2 3

bp

2 000,
1 000]
750
500

bp

2000

1000
750
500

250

250

100 100

M:DNA 4 F B bpife s 1T ah e 2. s 4 X
3R HMN X ; 4. B E N PGREIX . M:DNA marker; 1.Zhongx-
iang County, Jingmen City; 2. Caidian District, Wuhan City; 3.Huang-
zhou District, Huanggang City; 4.Xiling District, Yichang City.

1 4ADHYHE R E) COl EE PCR # 8 mEikE

Fig.1 PCR product gels of the four sampling ants
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Table 2 The results of sequence alignments of PCR products in sampling ants from the four

locations in Hubei Province

Her ki COTFE A L
. peRp A by SO s 080 b 1 IR IDURLE /20)
AR ) . ML/ % . . )
. Sizes of PCR L o Species with more than 98 % Sequence ID with the
Sampling sites Similarity of COI . L . s
products COI gene similarity highest similarity

gene with S. invicta

BT A X

s . . 688 99.90
Caidian District, Wuhan City
X X
"I._Jﬁiﬁm': . 685 99.60
Huangzhou District, Huanggang City
. .
. ”Jl?ﬂiﬁlﬁé.ﬁi . 684 99.40
Zhongxiang County, Jingmen City
=di=| G5 X
LA T 689 98.00

Xiling District, Yichang City

21K S. invicta HQ215538.1(99.90)

21K S. invicta HQ215538.1(99.60)
21 KWL S. invicta HQ215538.1(99.40)

21K S. invicta HQ215538.1(98.00)
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Table 3 Classification of the occurrence areas and possible routes of transmission of the fire ants in Hubei Province

*3
S S §ir
A el IAIEU Ziélziﬂét i
. . Observing Habitat of occurrence
Investigating location . .
time sites

KA TR/ hm?

Occurrence area

Fgkl s

Classification”

s g

Possible routes of transmission

PRETTIC AR A RS

Huiyuan Agricultural 3. S0 2B
yuan Agriediy 2021.05.15  Farmland, Roadside,
Valley Experiencing Yard
Park, Zhongxiang County o
B X35 ) o el b
Yiai Lake Park,Huang-  2021.05.19 )
. Lawn
zhou District
g% fi) X 2k b e .
Gi:?land Beiiiful Hlh 5 B R
. . 2021.05.17 Wasteland , Lawn,
Lake Community, Roadsid
Caidian District cacsiee
PO B X AK T e s -
R B L
Sports Center, Xiling 2021.09.24 .
L. Lawn, Greenbelt
District

INFE T £L KUK A X5 = St R T

# Bougainvillea and coconut palms were
2.67 Heavy occurrence . . .
o introduced from the areas with red import-
area ed fire ants in southern China
A e 3 PN AR RS R S AN
AR E KA .
. Greening trees were introduced from the
2.00 Medium to heavy

areas with red imported fire ants in south-
occurrence area -
ern China

JeE R AEIX PHE 58 i V5 /N XS A S LUK Swarm-

6.67 Heavy occurrence ing of alates from the fire ant nests in Shi-
area mao Longwan Community

AT AR X N T L K UR A X 8 R Green

0.33 Medium to heavy swards were introduced from the areas with

occurrence area  red imported fire ants in southern China

T YRS R & A X, 15100 m? ISR 04 R B R A IX, 39 100 m? SR BUEE 0.1~1 4 5 Wh B & AR X, 45 100 m? IS 4 it
1.1~54 5 & B & A2 X, -3 100 m? BCEEBOR: 5.1~10 45 /% 8 & A4 X, 44 100 m* iR 32 104>, Note: * Classification: No-oc-

curring areas, the average nests number of 100 m? is 0; mild occurrence area, the average nests number of 100 m” is 0.1-1; moderate occurrence

area, the average nests number of 100 m? is 1.1-5; medium to heavy occurrence area, the average nests number of 100 m* is 5.1-10; heavy oc-

currence area, the average number of ant nests of 100 m? exceeds 10.
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RIRET IO AR TP AR IR E ol T Bk 55 Y R
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SR G245 % 52 A 7 58 38 A5 G 1 O ik, ] o 25
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Comprehensive delimitation

of suitalbe areas

B Ei5 71X Unsuitable area

O RIS /12 X Mildly suitable area
i 2 [X Suitable area

B 555 /] X Most suitable area

0 45 90 180 270
[ |km

B2 #itEgaAiiEERSHE
Fig. 2 Distribution of the suitable areas of the fire ants in Hubei Province
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Identification, occurrence characteristics and suitable area analysis of
red imported fire ant, Solenopsis invicta in Hubei Province

HANG Xing',KANG Lidong', FANG Guobin®, LIU Yuanming®,
QIN Xianjiao®, LEI Chaoliang', ZHANG Kaixiong”, HUANG Qiuying'

1.College of Plant Science & Technology , Huazhong Agricultural University, Wuhan 430070, China;
2. Vegetational Protection Union Station of Hubei Province , Wuhan 430070, China

Abstract In order to find out the transmission route of red imported fire ants (Solenopsis invicta Bu-
ren) in Hubei Province and effectively monitor their occurrence, in this study, ant samples collected from
Wuhan, Huanggang , Jingmen and Yichang were identified as red fire ants by morphological and molecular
identification techniques, and field investigation and suitability analysis of red fire ants in Hubei Province
were carried out. The results showed that the newly occurring areas were moderately heavy or severe, and
the nests of red fire ants produced winged reproductive ants, which had the ability of marital flight and dis-
persal. The main transmission route was to introduce the soil nursery plants carrying red fire ants from the
occurrence areas of red fire ants in southern China. AcrGIS system was used to analyze the suitable habitat
of red imported fire ants in Hubei Province, and the results showed that the climate conditions in most re-
gions of Hubei Province could satisfy the survival and reproduction of fire ants except for the western region
of Hubei Province (mainly Enshi City ) and the northern region (mainly Shiyan and Shennongjia Forest Re-
gion) , where the effective accumulated temperature was low and (or) rainfall was less. Therefore, it is nec-
essary to strengthen plant quarantine , monitoring and control in the suitable areas of red fire ants in Hubei
Province.

Keywords Solenopsis invicta; species identification ; transmission route ; suitable area; plant quaran-

tine ; biological invasion
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