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Continuous activity changes of red imported fire ant workers after

nest disturbed

LIANG Yu-ing' , GAO YiBo” , LIANG Ming-Rong', WANG Lei', LU Yong-Yue'* (1. Red
Imported Fire Ant Research Center, South China Agricultural University, Guangzhou 510642, China;
2. Guangdong Forest Resources Conservation Center, Guangzhou 510173, China)

Abstract: The activity ability of red imported fire ant Solenopsis invicta workers is closely related to the
health of the ant colony, environmental conditions, etc. Interference with the ant colony will cause
workers to defend and attack. In this paper, the inserting ruler method was used to disturb and destroy
the fire ant nest, and the activity index of the workers was measured. The results showed that the activity
index increased with the increase of ant nest volume under the same interference degree, and the activity
index increased rapidly at first and then remained relatively stable with the increase of interference degree
under the same ant nest. The activity of the workers decreased significantly after continuous interference
with the nest every 5 min, and the response activity of the workers became very weak after the fifth
interference. The relationship between the activity index of the workers and the interference time was in
accordance with the quadratic curve equation.

Key words: Solenopsis invicta Buren; worker; nest; activity; disturbance
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et al. , 2011; [liAkBRE:, 2019; E#E4%, 2022)
2003 4£ 9 - 10 i E G 2004 459 H EPEUU%
IR T ALK WU A fe 2022 4R T A izme
AMZT 12404 (X) 32580 EIX (ARl Al
IVATT, 2022; FE&EE, 2022) .

RTLLK AN A S5 R AT R0 5% A B
A BY BF 58 ( Tschinkel, 1993; Tschinkel, 1995;
Vinson, 1997; [ 7k BK 4%, 2008; Tschinkel,
2011; fili 7k BR R0 ¥ ¥, 20155 Fifi 7k BR 4%, 2019,
Wanget al. , 2019; Wang et al. , 2020) . HH, %
WCT MR AT R L 17 b B AT
M~ WEAT S BUAT N BURAT RN HEATN.
AW AT M EE LA J7 11 ( Tschinkel et al. , 1995;
Cassill and Tschinkel, 1999; E4ZI%EE, 2007a; &
100 2, 2007¢; 1 25 £ 45, 2007; Tschinkel,
2011; Siddiqui et al. , 2021) o £T & BLBG T0 X 38k
/NS IR R /NI B, (A RO T AH @ 21
BER K /NI & ( Tschinkel et al. , 1995; Adams,
2003) o ZLKMUBCHER, SRS 0P R
Wi, Pl S 4R P JF 3 47 dods ( Vinson,
1997; Siddiqui et al. , 2021) o T 77 = B e B Xt
LRI T WS B AA M, Al REfeFE Ll K
Wy 8 T, *f?%*ﬂ?ﬁﬁﬁl AW
2007a; FASE, 2010) o HCE TP R B AT 4K
5 TWOE SV T REAFFEAH DG O8 T3z 3|
HEET G, T I 3 RS AR A1 BT SY
WA DR IE o A SOV HI S 5F (2007h) sy
(bR T TS 20 A% B 1Y 210 B2 R s h o8 1 U &2
BRI P ORGSR RV € S EARAL Y.
PTG SR, AT IR T B0E 3 Bty B 1L
B S R AR -

1 WSS

1.1 R3asfst
L1156 A i

RIS TZEVR YN T I b [X 48 Ak 7 5 45 07 55 3 0t
1o MRARHAS, % X BT SO 2 I0UE B, 3

SRR, XN 5.2 4100 mP. SEHCK/NR
GIEEEINE S 108 Yo

1.1.2 R RS ER

Pl 35 B0 A% A WL 27590 - 3 9 1 BE I A2 AL
SLOAN TRH00A. {7 IE 7 CENTER 310 44
R(E x5 x & =150 cm x3 ¢cm x0.2 cm) .
F*.OAK. IC5ESE.

1.2 THGESHEMRFGE
L2.1 PR

R E R R 9:00 -12:00 1 15:00 -
18:00 FFJ. 1EHE 4 DA RABUAGIG B EE (528,
1125, 2334, 4856 cm’) AERiRIEXT G, Seil i

RN, $%HRV =2/3mabe SUABCRARTR, A

a jﬂﬂXEkEE’J o, b AW ESEEE—F, ¢ h
WS BE ((Porter, 1992) o JFJEL B SL B0, #f
PRI 07 Z B — i e B ) B 4 s AR s 3
6+ 9 cm W, BMMMESL 3K, £ 180 s Wﬂ
AR R b T WO 19 85 e e FE S P I @ T i B
PRI V- B 1R DA K T R4 i (= A0 5%,
2007b) .
1.2.2 #EzZ T

AN RE 4 AR TR R BTG BB (478, 984,
2036, 5127 em’) AERIRI X G o [F]— 554 4%
SCt S KT, BRR TAREIRE S5 mine AR BUEE E
23R, BRER 2 h. 03 TGS 285
121,
1.2.3 TSR EEIPN Fabn

MR = A (2007a) | mfC#5 (2007h) 3%
BTG 0K BGE ) ShPEFE 2, T AnR T 80E
)i
1.3 HERESSH

JIT A R S B fifi T SPSS 20. 0 3R (464777 25 5%
PERG S0 5 7 2555 M, WSR2 22 43 #T
FHEH Tukey 4G S0 1T 2 H LK. Y7 A 5%
B, fdF Kruskal Wallis test 47/ 5 - MAAP <
0.05, f#iF] Mann-Whitney test 47 %5 % FL %8 ( Pan
et al. , 2017) o

2 HREHH

2.1 FHBEEXLAWTHEZRM
X MRS il A () DR R B I AN ] A FRUB B
CLIMCT GRS PEFE AR AL WL 1o A R MR T
E’J{%zﬁ] P BB 2 52 T H0 TR B 1 1 i 22 30K 4

I 5 FEAR R AAZ (e #e

FHIRER 6 em B, B 1125 cm’ RFIIRAN
HARWE THOG S B B35 T 3 om K
(WY B R R 528 cm’: Fig =11.722, P =0.012;
2334 cm3: F,, =25.474, P =0.002; 4 856 cm’:
Fyg=12.058, P=0.011), fH6 cm 59 cm ¥R
225 AN (WCEEARR 528 em’: Fl =11.722,
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P=0.955; 1125 cm’: F,, =10.010, P =0.429;
2334 cm’: F,, =25.474, P =0.910; 4 856 cm’:
F,4=12.058, P=0.973) .

TEARTR] T 0GB T A W TG 3l v 48 ik
K BE SR ARG TG e TR 3 em I T
W Bk 8 BN, 4y Bk 0.09. 0.12. 0. 13,
0.17, WHH ZF AW E (F,, =3.417, P =

0.073) ; MIRFEEH 6 cm if 4 856 cm’ PRFULHL T Y
AR R T 1 125 em® 1528 em® (Fy, =
7.988, P=0.009) , {H5 2 334 cm’ i 5 ) 7 & 22
S (F,4=7.988, P=0.929); Y¥EE X9 cm i}
WES R AR 528 em’ TMCTE 3h MR AR B E KT
2334 cm’ 14 856 cm’ (F,4=7.059, P=0.012) .

R1 ARTMERETAREFREEE f Al T EN IR

Table 1 Activity index of red imported fire ant workers in variable disturbing depth in different mound size

BUALRRL (em'’)

FHLIRE (cm) Disturbing depth

Mound size 3 6 9
528 0.09 +0.01 Ba 0.19 +0.02 Ac 0.19 +0.01 Ab
1125 0.12 £0.02 Ba 0.21 0. 02 ABbc 0.24 +£0.01 Aab
2 334 0.13 £0.02 Ba 0.29 +0. 01 Aab 0.28 £0.02 Aa
4 856 0.17 £0.02 Ba 0.30 £0.01 Aa 0.30 +£0.02 Aa

e RIPBUE T = bR SRR 200 (Tukey ) , RIMEITMHFEKREFZFRRERARE, FIMHEFNE
FHRFRZFALE (P >0.05) . Note: Values in the table were the mean * standard deviation. By one-way ANOVA ( Tukey’s
test) , the same capital letters in the same row in the table indicated that there were no significant differences, and lowercase letters in

the same column indicated that there were no significant differences ( P >0. 05) .

0.13. 0.16+ 0.16+ 0.19, [ 478 em’ {AF by 54k
HARBCE THE SR EMTE 1 RTH
(984 cm’: F,, =42.300, P =0.032; 2 036 cm’:
F,y=27.602, P=0.009; 5127 em’: F,, =23.739,
P=0.015); ARBHEZH%ESAEE (=
1.873, df=3, P=0.599) . Ffi#5 T 40 B0,
WSO TS S M AR BOZ TR/, H Ak P A 2%
REE (F3 KT o =2.861, df =3, P=0.414;

2.2 EZETHINWTUFESERN
ZIFERG T ES T T AR AR S 2
KT HWEESPEARE (£2) o 5 L IRTIE T
TGSk, o b o5 W58 P FRH O T 1G
S35 0,16 0.24, 0.30. 0.35, Hirb 478 em’fk
PR ST W% 3 P 45 % W I T 2 036 Al
5127 em UL (4> =8.844, df =3, P =0.031) .
55 2 TG TGS shitk B RIEEAR, F550 510

R2 EZETHRTARGRBE DTN THES ISR

Table 2 Activity index of red imported fire ant workers in different mounds size after instantaneous disturbance

Iy 8 AR F4 vk % Disturbed numbers
(‘em’) 41 YK (0 min) 52 Yk (5 min) 53 Y% (10 min) % 4 Y% (15 min) 455 YK (20 min)
Mound size First time Second time Third time Fourth time Fifth time
478 0.16 +0.02 Ab 0.13 +0.02 Aa 0.08 +0.02 ABa 0.03 +0.01 Ba 0.01 0. 00 Ba
984 0.24 +0.02 Aab 0.16 +0.02 Ba 0.07 +0.02 Ca 0.03 +0.01 Ca 0.01 +0. 00 Ca
2 036 0.30 +0.02 Aa 0.16 +0.03 Ba 0.10 +0. 02 BCa 0.04 +0.01 Ca 0.01 0. 00 Ca
5127 0.35 £0.04 Aa 0.19 £0. 04 Ba 0.11 £0.02 BCa 0.03 £0.00 Ca 0.00 0. 00 Ca

TE: RPEUE I FIE £ ArrfEiR. SRR 2001 (Tukey 1) SARSHKRLE ( Kruskal Wallis %) , RHFEATHIFKE
FHEREFALDF, RIMHE/NEFRERZSEALFH (P>0.05) . Note: Values in the table were the mean * standard
deviation. By one-way ANOVA ( Tukey’s test) or non-parametric test ( Kruskal Wallis's test) , the same capital letters in the same row
in the table indicated that there were no significant differences, and lowercase letters in the same column indicated that there were no

significant differences ( P >0.05) .
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B4 W o =1.30, df=3, P=0.710) . 4
5 R B T3 Bh v dE B /N, 430 R 0,01,
0.01. 0.01. 0 (y*=7.333, df =3, P=0.062) ,
R ESS KT, TBEEAR FE LI
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P Z DGR (& 1) o 2% T 3
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Fig. 1

3 St

21K IAAR R RN S TGS B fig 7 58 55
AHEFVIZR, W T 3005 A FRO . A5
FAE AR TR SR Z BV (VFaRE8E55,
2007; 2= 7 4 4, 2008; A 5 4, 2010; Lu
et al. , 2012; T 255 4F, 2014; Z= 445, 2014;
Rl KERSE, 2019) o BRiG#%4SE (2010) 4T M
by DX 2T TSR A 3l T AR A R AR Ak,
SEIRFW], T WCELANE S H AR ZE T s Y
AL R 2SS 12 -2 AHhHE
AN IR, BIAE TR AR R R R R R R,
MATES - 10 H iy H G sh 5 3 oy SR, Bi7E -

TG PEFEEL Activity index

tivity index

TS PEFEEL Ac

PR B TP/ e Tv] 14722 Al i 52 BT AL ) 22
b, ¥RB AL REAR. T IOE S 18 £S5 T )
ZIFFE R, iy S T 4 A
FHOGAS AN o of 5 0 g 400 5 PEAG S0 25 SR SR W P (8
/INT0.05, ¥z iz R a] RS ORI
T, JGie BUEE RN T B 6E 7 ¥ 2 18235 i),
IR 5 min FELESCNE S TR TEULP A2t
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)
[
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Y=0.0007X’-0.0321X+0.3451
R’=0.9958
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Relationship between activity of red imported fire ant workers and disturbing time

Al AR OGO . TR AN 3 B R
(]l 2= 75 A9 AN [ 100 A e 2 22 5. oLl 6 A A
10 AR HE s iR 2, Mife 1 A M2 A s
bt d Vo 25 I8P B F b A I B i 3 TR
ZL KU WO SO S ALK, AT A S 40
PR ik 2 o= R 1 o R N AP D S N O i
— I EA IR I BB A TSR, AR
ANTRIZEAT S AN [) Ak B 400 TG 3 s B
SN o WS T B I B AR S S AL KR
T P EMERENRZ —, 2z U
PE (E&%, 2010, E&%, 2012) o AWF5EHE
REAPBCEE IR . LT IR RE s, K
ANFIR/N R TSR TG S RE AN, EEX+
PORERE LT PUH SN AL — 2, AT B T
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L TR HIE A me e AR e 7 R Y R
XS PRI (2010) HRIERG, HAF5ERHI
TR R TR AE 30 s NiROR, SAMT
TSR R 23 Bl T 0 9 R A I R A i, AR
3FTYCRBEEE S, T 3 N ARLET R, HAHCREL
(Ry) ¥>0.97, #ikEIMR B FHKF THRHESS
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