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Abstract: In order to explore the mechanism of interference competition of the red imported fire ant,
Solenopsis invicta Buren, against native ants and the success of invasive species, important invasive species
S. invicta and two native ants Tapinoma melanocephalum (Fabricius) and Pheidole fervida Smith were used
as test insects in this study. Interference competition between S. invicta and two native ants at one-on-one
and community levels was studied in the laboratory. The aggressiveness test at the one-on-one level between
S. invicta and T. melanocephalum revealed that the mutual aggressiveness was weak because workers of
both species did not perform stronger tussle, but only displayed threatening posture although S. invicta had
more competitive advantage. The aggressive level was concentrated on level IlI. The aggressive indices
between one of minor, medium workers of S. invicta and soldiers of P. fervida were significantly higher than
those between major workers of S. invicta and soldiers of P. fervida, suggesting that the aggression between
those two ants are more intensive. In tests at the community level, no dead S. invicta ants were found in
competitive combination of S. invicta against T. melanocephalum with the average mortality of 31. 80% for
T. melanocephalum ants, although the mortality for S. invicta was 0. 20% - 12. 00% in competitive
combination of S. invicta against P. fervida with the average mortality of 49.91% for P. fervida ants. The
results indicated that the aggressive intensity of S. invicta was stronger than the two native ants, and the
aggressiveness between S. inwvicta and P. fervida was stronger than that between S. invicta and T.
melanocephalum. The lower mortality of T. melanocephalum may owe to its chemical defensive ability. This
work laid a theoretical foundation for further study on protection and utilization of the dominant native

species T. melanocephalum against S. invicta.
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TRIGET, K P Sk A [F] 2 7 fy At i i 28 7 ] —
SREAE R, P HR T B B R 0 W A R [ Y T AT
Ko SERRRIAMABLEAT AR 4 NG T B
SEE A AL (<1 os) s TR KA a] fih £ 4 A
(=1s); MPAHRMBHEE, I SR B2
P, BEH—r SRR SR s VRO M BB
YgEE—ile, B3 —FWE S — 0 (LS A
FE1 ) (Suarez et al., 2002 ; Grangier et al., 2007)
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Table 1 Combinations of one-on-one aggressiveness test among three ants tested

2Lk T
Workers of Solenopsis invicta
REIT I H R Ty /N T Y
Major workers Medium workers Minor workers
LR TR o . o
Workers of Tapinoma melanocephalum
BT Fo S BT by
PRI 1:1 1:1 1:1
Soldiers of Pheidole fervida
FEAL R T

1:1
Workers of P. fervida

1:1 1:1
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Fig.1 Aggressive level between Solenopsis invicta and Tapinoma melanocephalum in one-on-one competition
R1, R2, R3: /3 5HRFRLT AR  Hh AU F1/NE T8 Major, medium and minor workers of S. invicta, respectively; B: H3LEZ R Y T i Workers of

T. melanocephalum.
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Fig.2 Aggressive level between Solenopsis invicta and Pheidole fervida in one-on-one competition of different combinations

R1, R2, R3: 2 HRFRL KA | sh B AI/NE T Y Major, medium and minor workers of S. invicta, respectively; L1, 12 23 FICFZEL AL I

FE WY AN THY Soldiers and works of P. fervida, respectively.

1K WOREY T WY Hp 20 T PR Sk R R T
WEIRE(£ 2) 40510 2.60 F12.55, RF/NT
WS RRKTR R TN 2. 95, (H=FEZFARH
(P=0.05), FTAMEBRA, MEHEHBRKEEA
B Y B B A (BB A B0 K (K 98
93 0. 89 mm ) Xf B kR R ML (K 5EF 34 0. 45
mm) - T B BGEAT A, I A8 Sk AR R AT REA
Ry B B HIBETT o

ST K P 2 TR/ NS TS S AT RSk R L
WEHeH(3R 2) J93.35 F13.30, B3R FL AU
REN TG SRR BRI 2. 705 L KPR T

WCRI/INES TS5 S 41 R Sk T ol 45 B8 3. 30
F12.85, B E A KB TSR KT
WA 2.10, 25383 BLIALL A PRI/ T4
5 SRLL RS WIR W [ B Bt P 5 T4 K UK T
WS FELL ISR BRI, X AT E -5 XU MR R/
AR 75k, REERFP R, 5O RK BRI
TG L K TR IB AT, SELL KK UE# IER
g, KU A R RSB (R A ), R
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Table 2 The aggressive ability of Solenopsis invicta against two native ants in one-on-one competition of different combinations

ST BB 5

Aggressive indices between workers of S. invicta and two native ants

Medium workers

) T Y /NI T Y T

Workers

Minor workers

KA T WYL
Major workers
=7 Y T
RABRRTH 2.60 +0.1835 a
Workers of Tapinoma melanocephalum
BT Fo S BT by
RALRKLTR 2.70 £0.2065 b
Soldiers of Pheidole fervida
LR T

2.10 +0.1000 b
Workers of P. fervida

2.55+0.1846 a

3.35+0.2087 a

3.30+£0.2188 a

2.95+0.1141 a 2.71 £0.0895 b

3.30£0.1792 a 3.11£0.1133 a

2.85+0.2542 a 2.75+0.1121 b

FP R 20 M EE K THME £ SE; 713 FIFRTEIE L, BdEEWARFFEEE, FR7E0.05 K LERBE; &5 1 51BN K,
BRE WA AR FZRE, #ART7E0.05 KF 25 B3 (Duncan RZE L, P <0.05) , Data in the table are the mean + SE of twenty repeats; the

data in the same row of the first 3 columns followed by different letters are significantly different by Duncan’s multiple range test at the 0. 05 level; the

data in the last column followed by different letters are significantly different by Duncan’s multiple range test (P <0.05).
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SWURWEL S 0.9 mm) o F5h, ERBEIEER
SELLRK WU BCRA SRR L5, HIGE e LR
Sk R R T WSSk BT WG
2.2 LR H b s A0 Y 1) B AR T MU RE

21 KW R SR TR R A T i e 45 R R
(£3), LRWTWEAT, BRELRRBCETR
T 2.20% ~72.67% o HLL KBS KRR WL

/¥R 10 kB, BLRRRBBET- %R K 39.33% , ]
BETFL A (¢=21.73, P=0.0021), $iBH4T Kk
WGP o e B A 5 T RSk R SR, T SR Sk R SR
KR ERE IS, EETUERE S, A AW SR
SKER R ek 121 B, BRI T- RN
39.33% , ML KWCEEIG R 30 kAT, BRR
WA T R T B AR, (HIENE] 50 kit FET-2R
BHEEA 72, 67% ; RIFL KB E AR, Bk
R B me 30 %, BLMRRBIFET-EHN
5.47% , F¥EIE] 50 kef, FET-REERE] 2. 20%
TR BE 2 20 K R BN, O Sk R R Y
U sm BERG TR 5 T BE A R Sk R RO AR B 3
HA &R B in, BT AR R4 f
R

R3 ARWERLBRRNBFAIEEENE

Table 3 Aggressive ability between Solenopsis invicta and Tapinoma melanocephalum at community level

FET-F (%)
ALTRAL A (2T K B BB FR L) Mortality
Combinations (S. invicta:T. melanocephalum) AP\ S LY

S. invicta T. melanocephalum
5:1 0 72.67 £0. 0452
311 0 39.33 £0.0452*
1:1 0 39.33 £0. 0408 **
13 0 5.47 £0.0111 **
1:5 0 2.20 +0.0134 **

RPPAER 15 AN ELZKTFHE + SE; B—HAENWHMEEEN %, “mEFEEE(P<0.01); TR,

Data in the table are the mean + SE of fifteen repeats; ** indicates significant differences between members of a pair (-

test, P <0.01 ). The same below.

FELT KSR 4 KGR WA M R Ie 40k
W T EIBET- R H 0. 20% ~ 12. 00% , i 2547 K3k
WA RIFET- %N 16.00% ~85.33% (£ 4) , K41
KBS FELT RSk WU R O 10 Sk, SRar RSk i
FET-% R 16.00% , BB & FL KB 1.33% (1 =
12.71, P =0.0002) , {3841 Kk by e o 3 2 B A8 3
FRAKRKW BLok, 253 hn4r ki Eoa 2] 30
SLAN 50 Sk, A TR KBt T- %A B AR,
T 5% 21 K Sk W B A 38 - & 3 i 2 59.33% F0
85.33% , R AT RHHB R TRIE. RN
B 21 KRR AN, XA 4T RSk W B o
WK o MR K WEHABUR RS, M NsRa R
LB, BmE 30 k(A 3 kER), HIET
M 16.00% LF+545.40% , B BHEIE N, X 7] B8

JEPUATER] LB IR OL T, SB40 Rk UL %
ML SR 3 3K, T TN 9 SK3EANEN 27 3k, T
SEEL KW T T 58 B2 55 TA0 KWL, RAET- R
B mistm o AR HIR LSk B E IVE FIAE 50 1 ~
1:3 Z 6], LD KWIET-RICBEWM, Hmark
BRI INE) 50 3k (&4 5 KR, 20 K BUEA
HIZET-RIA 12.00% , W12 T HAAL B &
SR B 20 K 55 5 0 R Sk W2 1) AH B o Al 3
FU, W E S SRR BRI B — ', EXTA
KL B0t 5 B 25, AT RE R R T SR OB 3
i3]y S

TELL K W5 B Sk R R ERSE 41 Ik WU T
A P A, 5 RGIR RO R B4 KA
ARPRZE A, TESET-LL KO B 5 TS 5840 Ak i
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Table 4 Aggressive ability between Solenopsis invicta and Pheidole fervida at community level

FET-% (%)
RbTRAL A (4T KB RSB Mortality
Combinations (8. invicta:P. fervida) 4T K BT ALY
S. invicta P. fervida

5:1 0.40 £0.0029 85.33 +£0.0401 **
3:1 0.20 £0.0020 59.33 +£0.0848 *
1:1 1.33 +0.0091 16.00 +0. 0411 *
1:3 2.00 £0.0107 45.40 +0. 0537 *
1:5 12.00 £0.0416 43.47 +0. 0549 *

BEARIGE R, 20 KBSET %0 0.20% ~ 12.00% , &5
RS A KBEHABGE R, 524 RS B B A T
T RE BB R PR R . [FIR, ELAE 2 A i i
SLLK BRI R B EE T, TS LKA I
A PR K WP IE TR N 49.91% , Bk
FREMH 31.80% o PEBALL K5 5240 RSk LR iy
MBS, SETREGR, 5 B R
8] R B AR S , 3 AL mT el T 2R Sk R R LA
B HoAE B —E BRI PR

3 itig

TETRES SRS, MRLKEEA A T
WS g ) i Mo T BB Bt . 40 KT U
TR I B P] DA SR FE B AR ZE WY Linepithema humile
Mayr FIHNA 6 J& M B — e85 iy, G A 21 Kl
BE 53 WA ) B VRO AL K S BT AR SR TR 35 4 X
Jk B € 48 FF £ ( Obin and Vander Meer, 1985;
Greenberg et al., 2008 ) , £T kK WY fE M 7E A F) WA
BIPESIE T, &l T HAR S W R E K
HIRREE A RE S Z2 R BT B A AR 2 1, X
FELL K WL A b, 8 5 K S R (Solley et al.,
2002) , Morrison (2000) A58 & B, 7238 KML(LLk
WUFN 22 K WY Solenopsis richteri Forel H 4233 Fh) 541
KA, 238 K T BE TR, 1
AR LT KR 55 S A0 58 T A< s g L,

ABIGE ¢ BRAT K L33 Sk R R MSURN S 41 RSk i
AAFEAMER RN T T8 7 B AR, T B2 K BGE R
FHSRAE ) L5 ST AR BOR BUE A b i i, 7ER
Sk R R MBS 41 KSR W5 21 K O T3 4 ke h
R, M LSRG RO R BIET-R5 R,
BAWFP D e LR R TR, #El

X 5 B SK R R T 32 B Bk B 45 7 Wk 2Z# i
X A SRR E AR R, TR B B
Ko TR, BLR R WAL #E B L KU,
23t AR T I BIAMZHE B b, BB AR S D)
BWANRE LB, EARE, HREEEAR L
(ZEFESE, 2008) . FHULATIL, PRSKMR RWU™HEHE
43 WM X 4T K B A BRI T BB, X 5
Tomalski 45 (1987 ) ZE B 57 J8 3k BR R W5 #ry Kk i
Solenopsis geminata (Fabricius) A8 5 Z 5 5 F1| F & iR
SRR TR T RER 25 SR L, RBSLAER R AL
A FREKGEED BB, 4 JE AR | 43 L R O WA )
Wtk 5y, BB HAL AT RE, B AR B 4T K UK
W R AL T A

B bR OLEER e WG ORI 35 4 45 SR S i
K% (Holway et al., 2002) . ABFSTH, PRIFLLKHL
B AR, RESCRR RCECE G ey, HIE T
ZMREAR, BB RPERNE, AR YRES
g, HEAEIER RS PRI AR
o REMATKIEA (2010) FFZERM, LKA
AR ERE, BRARRERESBEYR
B BREHTEVEFHARR, XA RefEHE T 8k
iR RS 21 K AR

ALK T, 24 b0 2 5 35 8 ) 21 K MR
BEEFIR, S R IEA KU, 38 2o PR AR
Th 5 R B b FE Ok I8 8 H P B (Porter et al.,
1988) . BFFTRW, 2 Hb WG WL PR £7 78 B B X0 41 K B
AR B — & I HIVER (Vogt et al., 2005) , [
I, ZE A FRA A 25500 8 208D B K A0 KR, 3
PR A HADI REPEAR, BfE RIS S 2S s, fER
FOAT K IO 0 TSP [] Bl 4R 155 A b 1 MU 421 2K Y
HITEFRETT, T 053 A H7 A 1 W0 MSCRE Vs HRAH 21 K L
ANRHIEEST, HRORF A AL —FP g
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