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Analysis of the occurrence and management of redimported fire ants
Solenopsis invicta Buren in Yunnan after it invading for 10 years
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Abstract: The major dangerous invasive pest Solenopsis invicta Buren has been occurring in Yunnan for
10 years. Based on the statistical dataof Yunnan Plant Protection and Quarantine Station of the statistical
statements from December 2013 to June 2022, we analyzes the distribution and occurrence status of the

red fire ant in Yunnan, summarizes the prevention and control effects and main problems, and hopes to

provide guidence for the control of the spread and prevention of the red fire ant in Yunnan.
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H 20 el 30 4E M AL A e, DL & AE
198 km A4 33 B ] #h 9750 ( Morrill, 1974); 70 ~
80 AR 2 B 4% 2001 AETEHT PG 22 AR A
WA R B 2003 AEEIRTETN E GIEE (YR 5%,
2005a) , 2004 4EJCTET AR~ T VE A R I O3 b X

FEWH: ERESILTRTE (2021 YFD1000500)

FliZiw 2B (BG34F, 2005b) , 0 KiUfe A E
KRG R R i B, K B AL AR RO R A
P (BhKEREE, 2008) , fLHEHEE 48. 1 km/4F ( fifi
AKEREE, 2014) o 2021 44T KWCHE 12 N (XS
) w534 AE (s X) KA 42.14 J7 ha,
2020 AEREAN 4. 27 J7 has HO0E 11.3% , 37H0REfs

TEF R T3, 2o, 1977 484, Wid, DR 5, MRFROrmh Al B R 5% B PG, E - mail: yinyql977@ sina. com
"l INAEE Author for correspondence: ZEFE, 2, 1976 4EAz, Wit-, #FFEh, EEMNFFBRPHAFIT, E - mail: 773756160@ qq. com

ik H ] Received: 2022 —08 —27; $%% H] Accepted: 2022 -09 -23



6 11 FHEBRAF: 2T IR =P 10 4R 19 R A IR0 -5 Bl 5 SR SR 1357

RAEBRATEIX 128 4~ (GHitEM, 2022) .

2013 410 H#E A Moo B ik & B
ZLKML (SKRELMESE, 2019) , % 2018 4F 12 J,
5AERFE], AR T VHXNURYE 872, Imie. Sl
iy ROBAE 11 AT 46 A BOIX (2 g,
2021) o ZLRWULREH M, WEANERET, ZFK
o IX S 2T K WA SE AR X (KT N A, 2007,
PRIGEIHESE, 2015) , £1 KM— BiF ABHLIX, &
A E) P BE 2R & (R K BR RN G ¥, 2015) , i H.
4 ~5AFENREE AR A IR, B8 X AL I
KA RIEEOG K (FliAERSE, 2008) o HEUbiE
Wi, 21 KWUTE 2 B Y TR A e — B AT
Ab TR 5K £ AE B B, B IR TE AR 2T kI
(O 5 IE S 21 UM B Ml s Y IR R, AR
XL KA ANR =/ 5 s B s AT b, B2 AR
10 AR LT KPR 25 7 1 R AR BR . KA s 34 R Bl
PER, BT AEAE I, LAY 2 g 4 B 2 B
LT IR BRI AR -

1 BAERARFE

Z M GB/T23626 — 2009 (&1 Je M2 1 W il #
Y JFRREE W, A M TS W S, ST
W H e BE, Heak = m A AR DR AT A o AR SOAR
it 2 B A4 R DR A G 3t 42 (8t 1 A1 e R RS A B 21k
WOE = B ARY HGSRE. R
P

2 #ERESH

2.1 ARWEZRBHAZRTE

2013 4 10 H, ZEHEIN ik B & el B sk Ak i
RIA Ve PR R g w, 2t B & KL
W Mel KB, [WAE 12 B, RV EHRE K
P, 2013 AELB A LT 1 733.33 hae ~F
BAN AR T R EEEA, AT i w5 A R A
Kl 22 S = B A R B B = Al K2 S
ey B KBS T N R 4R LK LB
BELRA", IR (A NRENFIIAIT T
e 2T KT 4R T AE M) (= W
2014] 32 %), ZRESEIFEEA. Wi
£, 2014 AR IAELT KOBCE PG AR M~ 5 TH T
TR M S BT 9 AT 38
MEEE (Z M5, 2017; @ HF4ESE, 2017,

FASCEAF, 2018) , F2BE & AR XN Rk A AR
B, %A 3 061. 67 ha.
2.2 OANWERBEHEZETR
2.2.1 KBAERMAETRKR, KARET
BE 2022 4E 6 A, #lfaldratsds, =
B 16 AT, Bl PN AT 2 A TR
LKA, O KWAE 14 W () 75 R
KA (KE 1), &k 58.14%, K4 1w A
27 186.67 ha, HAp@EREERAE (4~54%) 1520.00 ha,
mSAE TR 5. 58% ;. hAERAE (2 ~32%) M
FU12 433.33 ha, & QAW 45.72%; K
(1% K LIF) 13 240.00 ha, 5 8 % A4 1 A
48.70% » FE75 KA H (X)), 82N
KA KR 7 933.33 ha, HUERILTTREH
[X'5773.33 ha, KATHAWEELL 1 000 ha {441
NS AT EETRET B PURURIMN St
EZNHGIN S IRRTH = 2. RHAN X, 5 H
X REMEIN REMET S I Ve T ORI £L K
HI104ME (X)) (&1
2.2.2 LKW = R AR R RGO A
2T TR P DU N N ) BE b T R T A
LT LB X FE X A £ 48 firil 100% KA, 4
BE Ay 0 o T R AE IX . P XOURR 4N Ml R B
FEMEM A By 2N 5T 4 DB X Uk
S BT K 80% LA b, 21 ko i &
ERMTMANK. 2. HRE, BN
JCHEE, BB NIX, LN IE T .
AKE FET S AT, ST STl At th
B, 1 ABEEXLRBURA R £ 8. i b 50%
Phb, HamXARERERE (F1) .
2.2.3 ZLKWAE =R ARA R E TALE . (R
P 1 DX B R AR X
BRI IR T PSR < X9
M SCI N o kA, R REL A
M PRIDELE AR A, K3 I s
B b BLIXR R R A, BILAIEAS B R &
KA (B o ARIRER H DRI B 48 XS Al B
L R A E KX, W R Rk AT s
T A X, AAERABEKHE (X) 2.
ST SUtaT. B SULEHE TR X,
21 R IAAR T 38 W 2 A0 ik, ) 4 ) FR DX 38 &
Ji&, 2020 AEAEEE VLT e B 25 BHE AL bl b sy i 4k
2 900 m 4b % B L .
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Bl 1 RO AR DL (2022 4R6 1)

Fig. 1 Occurrence and distribution of Solenopsis invicta in Yunnan ( June 2022)

T R T E R MBS B R I 55 W3 R 3 # 8 S  S (2021) 48 5 g4 o M 121 i 1
JRETCBM . aafFEE L4 E . Note: The map was made based on the standard map No. Yun S (2021) 48

downloaded from the standard map service website of the National Administration of Surveying, Mapping and Geo

information, and the base map was not modified. Red represented counties that had occurred.

2.2.4 LI A AESRIXE TACH . M, 0% RHL MRHUAEA B, A 32 2 AR AR T
ik EL X TRz X Wil TS fEREKAER 14 M () H, M

ZL MU IR AE T T B Ry T4 s e kB i B A 3l A T AR AR A T A B X, i o
SR FIPROREE N R, 20K = XERAERA KA (£ 1) .
BT F AR AN AR SRl S,

*1 ZEEALANEHMBTRESHEX
Table 1 Solenopsis invicta occurrence and release areas in Yunnan Province
(B ZE 2021 £5 A 31 H As of May 31, 2021)

S BUE (1Y) EAE B (1)

M () KR (T X) . ditt (%) AREER (ha)
Total number Number of towns
State County Account for  Occurrence area
of townships that have occurred
E W Kunming PH 1 X Xishan 9 1 11. 11 22.67
7 J1] IX. Dongchuan 8 5 62.50 1 455
£ 771X Chenggong 10 6 60. 00 162
HREE Yiliang 8 5 62.50 10. 4
£ #kE Shilin 5 2 40. 00 57.33

B Luquan 18 1 5.56 0.87
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#£2¢ 2 Continued table 2

M () BB () DI BRESEECON L e (e
State County Total number Number of towns Account for  Occurrence area
of townships that have occurred
‘B X Guandu 10 4 40. 00 -
2R H Fumin 7 1 14.29 -
#IEIX Panlong 12 1 8.33 -
T Anning 9 5 55.56 13.33
WG Zhaotong 755 5 Qiaojia 16 1 6.25 -
#1317 Qujing JE R X Qilin 11 10 90. 91 226. 67
i #5 X Zhanyi 11 3 27.27 353.33
HHEM Chuxiong #1477 Chuxiong 19 4 21.05 1333.33
kB Shuangbai 8 1 12. 50 -
Af~E: Yongren 7 6 85.71 60. 47
JCHE Yuanmou 10 7 70. 00 533.33
£ 5% H Muding 7 3 42.86 50
Kk E Dayao 12 3 25.00 -
i B Wuding 11 2 18.18 130
3 E. Lufeng 14 1 7.14 -
FIET Yuxi YT Chengjiang 6 6 100. 00 639
LI IX Hongta 11 11 100. 00 411.93
YLJI X Jiangchuan 7 5 71.43 411. 61
18 76 EL Tonghai 9 1 11.11 -
BB, Xinping 12 1 8.33 -
213 M Honghe AMHT Gejiu 10 7 70. 00 373.33
Kk B Jianshui 14 7 50. 00 1 104.13
FHET Kaiyuan 7 5 71.43 590. 00
22 1 Mengzi 11 7 63. 64 3 666. 67
£ J5-E. Shiping 9 3 33.33 292. 67
RETT Mile 12 5 41.67 973. 33
1L Wenshan & 57 H Funing 13 2 15.38 1. 067
IR B Guangnan 18 2 11. 11 480. 53
FJbB Qiubei 12 4 33.33 597. 53
311§ Wenshan 17 12 70. 59 968. 00
1l Yanshan 11 7 63. 64 113.33
WIH T Pu'er 45 Jinggu 10 3 30. 00 66. 67
W70 L Lancang 20 2 10. 00 372.67
MRIT.H Mojiang 15 1 6.67 13.33
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#£2¢ 2 Continued table 2

M (i) B (o x) S0P CRESBRD vy (@) g
State County Total number Number of towns Account for  Occurrence area
of townships that have occurred
T H Ning'er 9 2 22.22 200. 00
HZEIX Simao 7 3 42. 86 1333.33
BB B Zhenyuan 9 1 11.11 153.33
PURURZAH FUETT Jinghong 11 11 100. 00 2 026. 67
Xishuangbanna G Menghai 1 5 45.45 346. 67
B B Mengla 10 9 90. 00 406. 67
KELM Dali FKHETT Dali 11 1 9.09 -
#1177 Baoshan J#% phrili Tengchong 18 1 5.56 -
B&PHIX Longyang 21 5 23.81 5773.33
Jtif) B Shidian 13 1 7.69 66. 67
£ 5 B Changning 14 2 14.29 -
J s H Longling 10 4 40. 00 -
#4724 Dehong P80 L Lianghe 9 2 22.22 793. 33
B )1 2 Longchuan 9 1 11. 11 440. 00
77 Mangshi 12 10 83.33 7 933.33
AIYLTT Lijiang F ¢ 5 Yulong 16 1 6.25 1.04

2.3 TAWERFEHINET HILRE

YLKIAAR S AR O B . 2013 4F IR
et BRI G, #E 2022 4E 6 A, KEEAD
b 5 A HEmE] 75 Ay, AAETAH 1733, 33 ha 3
TN 27 186. 67 ha, ¥ T 15.68 %, i 10 4F 6]
CT R WU A T AR SR RO K. 2014 4248 38 £ 4
K E 33 4, 2015 —2017 4FE i kA H 2 ~3 A4,
2017 —2021 4F %A= A ARk, 2021 4F. 2022 4F
B R A B 14 DRS4S (F£2) .

21 KR JEHE IR B . 2013 455 AN E ([X)
K&, KA1 733.33 ha, 2014 4238 N5
(X)) B A4, KA M 3 061.67 ha 3 [
76.64% , 2017 AEHEMRIA B TR, BILLKIAR =
FMEE 5 4R, X 1 AR A& 4R T AR b 2013 AR 34
13 447.16 ha. 34 1§ 775.80% , Lt 2016 4F 4 i
9 072.49 ha. i 148.53% , M 2018 4EFF4hHE K
HEEAR 9218 . 2020 — 2022 AF [ A AR T AR O AR H
TP AT A2 15 DX ) A AR TR, BRI 2020 4 Y 3

KNP T B 2021 4R g T A A, &
AR I T 74, 13% 3G IR, SHrie st &k B
ATHCIX 14 4>, 2022 45 KA TH AR I 18.34% , #r
W ts R BRATHIX 15 4> (£2) .
2.4 ARWNEZBHNAREDR

Foi T M2 12 AN IX 38 2017 — 2021 4F 3 5 4F4T
KWORAET RIS (E2) o RN 2019 4,
BRESHE, 5 2017 k4 R AH L
281.25% , 2020 4F&ATAIFIE 15 241 ha; SCIIM
2017 -2019 4EAL K EH, 5 2017 KA HAAH
LL¥f Rk 169. 37% , 2020 4 kAR WA T B, F2
J PR 2020 AF R K AR AR GE TR B . SR el Ak
RATE XA TH AR, 2020 — 2021 4534 K 3 215 218
Wil WA ARZAS M. Sy 2o, R, E
B i WY 9 AN AL TIGR AR A e S 4R
CLKBCR A TR AN Ko Bl SR R, T
SRR FEIESEE B, 20 KUk AR X
WA B i — 20 O S ) R
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Table 2 Occurrence and management of Solenopsis invicta in Yunnan over the year
ARIEEBREM LA E (ha)

KB . The occurrence area of different harm degree .

o . EEE pram  AEE
(T 1) B ( ha) Rl (%) BRE AR WA 1 ( ha) (%)
Y (A Magnitud
N I\T& (b )f Occurrence :gm N (1% (2~320) (4~52) Area of Rate of
" e.r ? area o7 merease Light Moderate Severe control disposal
counties occurrence occurrence occurrence
( Level 1) (Level 2 ~3) (Level 4 ~5)

2013 5 1733.33 - - - - 533.33 30.77
2014 38 3061. 67 43.39 - - - 3020. 13 98. 64
2015 41 4814.00 36. 40 - - - 4639. 00 96. 36
2016 43 6108. 00 21. 19 3523.33 2132.53 452.13 8386. 67 137.31
2017 45 15180. 49 59.76 8026. 97 6211. 06 942. 47 24651. 89 162. 39
2018 46 16641. 93 8.78 7139. 80 7718. 87 1783.27 51871. 00 311.69
2019 46 20668. 91 19. 48 8746. 84 9649. 73 2272.33 34934.73 169. 02
2020 46 13193. 87 -56. 66 5996. 27 6414. 87 782.73 14262. 00 108. 10
2021 60 22974. 26 42.57 11461. 05 10280. 08 1233.13 24401. 04 106. 21
2022 75 27186. 67 15. 49 13240. 00 1243.33 1520. 00 11073. 33 40.73

HE: 2013 -2019 4EGE T LR A A AR AL & BT A B9 AR BE . 2020 - 2022 4R4E0 T B3 kA AR R AR TEAR B . SR R A A=
W X AT AL Note: Occurrence area reported in 2013 — 2019 included all habitats, while occurrence area reported in 2020 — 2022

was the area in farmland, orchards and rural living areas.
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Fig. 2 Growth dynamics of Solenopsis invicta occurrence area in state-level regions (2017 —2021)
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3 Z=ERie R BUR BN TE A B
R

2013 4EAETCIE B R AT KB a5, 2014 4E
TEE AT RIE MOl T R e 208 M B = Skl
PRI = R ARBE B 1 E 2B I RS A, S BUF 6
R &N 20 KB 45 1 B AL H e, P o 22
SRASM T BN BBUR 2H ZUAH BB 1 4 1 I i 2
PR L. He M8 Chi W pe 16 45 45 B k)
PAPAR . A AR s it B . SR
T OB+ S RIEET MG A R NIy i
ST HEE BRNET WIEDE
ARy BRI SE LAV B ¥ IR 55 G5 Bl Sk RN
BREIA AR LS A B s i e 2r kLB 1 & A e
A GBURF S v R A, R OR s 4 2 s R
BIATONE A WA IG5 R A B
JEOU, DA BT K WO o AR X8, ARk Aol 3k
HAERT B A, HEVE LRI, 3 i
P, FFRELZ KB iR TAE, 2014 - 2021 4 G Ab
REBRRNT 95% Lk b, BMGEM T 4 KWAE =
(Y & A .

4 TFFERIB

4.1 BEELE, LNEAEREXE R

XL K IAAR = H B Z AR bR P 1
F RS 73 AT, £ KU 2 e T e R XU A
Y (BRIGERESE, 2014) , B PO IR I8 3
PR IX A1 35 3 R AT K BB (R I A AR
2015) o ZLKMCREE S F B K KIS R AR IR
Jo Pl 4 AR DROIE Al s 5 B e, 2 KOBLER P AR
L 1% b B BAKEE R FEF FEG B
T R H YA K R s (Rl K BR AR
2019) , FfHE & AARMAHESE, R Bk,
ZRACH AR RS, 20 KB AL AW 1] i & K 9
Al HATZ B 20 KUK AR B AR B2 R i 4 4 DX 1Y
SRITERAR AT S W R R RCAE SE A IR RR X
AHH S Aoy (WISC24E, 2018) , 1kl
e DA e o
4.2 ANRAARE, BAEEAREG

2021 AR AR A FRAE 9 TR G A, # 3k
BT A AP AR T X 21 ML) BELA B 45 AR
TR TUESR, a7 A, K

AR T 42, 57% WIBGIR, H st & A B g%
FTELIX 16 1>o LKA RWINA Z v 525, 5%
RIAT I B Ry, B kAR —ERE, N
NI, MR A R B, DR TR
FIRTAIL, BT B4 A ME S
4.3 REBFEARARATE. BHEBIELERR

ALK B AR H S, 2
Bt W A, FEAREEM . BH A, KT
FEZHATR TN, XA ) B 4 JR) T AE AR R
AR ATARRES HEANR Freethz, WER
B Z B, BN (d) FRT R
B TAE, W EANERER T 100% , {HEHR
ANEEAE . XIRE AR TRAS B iR TAEROREAR
TR LT OB AT S ATH A 4 T 38 ] 1) D ]
4.4 BRSEHBEERILLRE, BHEEE, EH
M=

It R R E AL RN, 20 JOBU A X AR
HBINALT L0 JOl, X 40 SO Bl ¥ B AR A T i
BZ 505 ERARR. 20K IAE 2 5 & AR T AR
RAJEE)T, W HL KW s R A E. B
FEMR. SE A ST R, N Z M C K R (R S,
2022) , METERE A SREEM], HARA KW FZ LT
Tl RO KN AR 0 HE SRR E AR R
Fr (WG ¥ 4, 2005) , [EIAFEATREA AR A
S BRI AR SE A S, KRG, AR EE UM R
RERE AR T I 68, AR MR A Ay i 5247 g 8 51
AT ZS: R AW AR, HARE X 8 &
D BB TR P, BiiA A, WEWTE2E,
AR ME S BT 21 KOG A TR B B 36 o

5 PBhIERHES

5.1 PigEphicilsE, SHELER

HURF S, AHBITHRBT IS, WIHG s H 5T .
F I 2014 SERFEBR BURIVAITER & O maker
KR TAERE ) (= F B [2014 ]
32 %5)  BHBAAYLT KO B AR B s B AR T, 4180
JRAT I R A 55 B 4% TAE . ARHE 2021 4F 5 H
8 HZFE 9 TR A Nk OT L K I B B
TAEREA ) (AR 2y [2021] 9 %), FHAY
2T IS SE A 7 5 A T B RN i ARG 2 ) A ) B A
W7 T B T R PR A, B R E T fE A
TR Sk 1 F ) 21 KW B — 2B PRk, R AR AL 4
JRURS -
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5.2 mEEEEN, 2%ES
A KT L OB I HE A A B A I,
MR RE 0BE . BRI AR A T DR

PRH, BUEWCE SO, BT R A
WS Es 3, Fe iR R e A DX AL ARG 128 WA BHLAR
TR KA XL R FNK, i & A X2 TR T
FRaegs bl ” i B, 2 B AR AT KOs
) B Rl @ R N T = T W7 N 7 N
T B B P A BE PR 4, B A 4% 20 95 4 4 i 7% 2]
SEAR
5.3 MAREFRKFBHE, BT IURBERE

SCRFRHIF R T J £ KO 45 4 R o6,
1B 2 L0 B A f F R BT R,
PRy BRI, i BRI R, FEE LD KU B
BB REA . 3 Ll B4 B, 3E %l
fb b fez i, 2o B ar T AR TS 77 7E 1)
ANz B F AR Iy 5™ 2 A SR 7
( EH%, 2014) .
5.4 FFEBPEE, EHEET

TR K KN, — 5 1 AT AR i AT
ARG GONE F 3% 1108 - A ] SN RS T !
OHL, S5 —J7 T AT DA 5 X 21 KO & B % R B
R, BB . KEUHERT AR, R T A U &
FfaE, WA T HHE A, b TR R
i (AL, 2005) , ¥R T BRI ~m
JEE 2022 4ETF B4 1 920 hm® Yk, Horfil g 4
LUESNE & AT A g At XA
FRBEFTREIA 1 666. 67 hm® YK, [ & B i 10 A
80.81% , AMINLE T 41 K WUBE N A% & £ 4 o
( ZSTHGEE | 2022)
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