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Dynamic of native ants on the lawn with the invasion of Solenopsis invicta Buren

SONG Zhendong, LU Yongyue, XU Yijuan, HUANG Jun, LIANG Guangwen, ZENG Ling"
Red Imported Fire Ant Research Centre, South China Agricultural University, Guangzhou 510642, China

Abstract; After the red imported fire ant (RIFA) , Solenopsis invicta Buren was introduced to the lawn, it could settle down
and enlarge its population in a short time. RIFA could change the structure of ant community in this invasion area. Through
the analyses of predominant ant species in every different invasion periods, the predominant ant species in treatment was
different from that in CK. RIFA could substitute for former predominant ant species after its invasion, and had an absolute
predominance in population. The results showed that when RIFA invaded the lawn, the ant community diversity index and
evenness index declined, and the predominance index in this area was rising. Ant community similarities in each treatment
were compared, and it was found that in the area where RIFA slightly invaded and the CK, the comparability coefficient
(q) was between 0.25 to 0.50, which was not similar. The comparability coefficient (q) for the area with moderate RIFA
and the CK, was between 0. 075 and 0. 444 , which was a middling dissimilar or extraordinarily dissimilar; And that for the
area which serously invaded and CK, the comparability coefficient (g) was between 0.0 to 0222, which was extraordinarily
dissimilar. It was showed that different endangered districts had different effects on the native ant community. The bigger
the population of RIFA was, the greater effect on native ant community it had, and the less time it took for the RIFA to

substitute for native ant species.
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IR, B, Bt e, B R ME N R KRR . 4 KA EX B IR e
¥R T R R , £ BT W RS R B R R D, (B B BT D SR R B R B B AR K
ANEAE B 21 K AR = A IV RN [R] AR, 2628160 B B A 855 v 21 K U AR AT 3 B30 b W R 25 B30t/
WP 2 BEVETS B 250 BE AR B AR, DR ST B K, B PR T B M AT Kl A X3 i o 5 B S i/
L BB A i R A8 AR B R e R . 21 KRG AR5 A s DR & A T BA S  3E , £0 K U AR
TR HIG RIS, ZE40R 5 R T 3 SHUE, 78 T S R B X A SRR s B . BRI
WFE B X ALK ARG BB HAJE 2R, (EL2 7 0 03 PR X 4 St 0 Py 5 i 28 SR SR ANV 2, T TG PRI 5
BT BEARLT SO BRI 5 A Hu A 3 e B AR A R 40 K BURIH AR BOHLER . ABIF ST SR I W Bk o 5
SR T RINAL K WUR A X FIR B AR X b Wi R i 2 RE R R DU, B R L KA R R i
WOERBE RS B S, A T 0 A P SR R R

1 #RERZE

1.1 5 AL

RIGTE G T I b K SUREAT I I B b HET , T AR 2N 3200m’ . HbAE B LA & 1 B ( Zoysia pacifica)
¥, REETLL KR EGE,
1.2 BEHNESPR
1.2.1 HB/PXiEE

R 4 MEHE, BREREX PEEERXR EERERXFXBX, 0083 RERE. B1NPXE
AL R 150—200m” , JREG AT HEAT — RIS AR 2 AR I B BOR 2, R JG T2 40 KBUR BE R X (1—4 AN i
S ) R A X (5—8 MG ShIEL ) FIE B kA X (10 LA BTG sh iR ) iE A BRZ R 10—20em L
B ORREABGE R R TR .

1.2.2 FAEBHEEL

TR 3R 4 9 2 BA DR FA A SRR BT BURE , FEIA 2 T SR A/ X 9T Sh U AR TR /N . MBS X
NJEERE 10d R 1R, ESRA 12 IR,

(1) HEREBRE  BKN 15em HREN 3em KR EOEEAM T, & 05 @55, & 0 /& HR
IV B 173 1 45% BERE . B/ DNXIRE 8 NMEBE, BCOFATSHES, BAFE BRI Y 10m ££4 ., B4
BHBCE 24h J5 [EIC, B BSOS 75 % TERS /N2 BIFRIE AR AE , 7 B = N S @ 2tie R 5E .

(2)iFEEEEE  FMFEE LRAESES , B/ PREEVUCE 8 MEE. BCETEH, BN FEAEMRZ 10m
Ko VAEBPE Y Smm & KRR R A —A Lo IF O 30mL ¥R OO, in 229 0. 15mL 4% 5
B EMBE R TR B O S i, 46 EARE M. 30—60min J5 i (], B 75 46 M P A D L, 30 S A
MR AELEE, RERBE YR PR KRR EE

1.2.3 frAclicde /A7 R

R BT BUAR (0 3 UBCA BT 75% SRS 1/, 4 ﬁ'sm—@s—mvﬁ
ST A R AR, IR A R ‘ ‘ )
S THEE0 AR EIE) VKRG I . IR
1.2.4 BHEST E1 BAMsSSERERR

( 1 ) %ﬁ’ gﬁ,ﬁ *E' ﬁ % Fﬁ Shannon-Wiener %‘ﬂ; Fig.1 Distribution pattern of traps or baits

RN B SIS E X Pi= Ni/ N, Ni
RS IR MARL N 2 S R A A SR

H=- iPilnPi (2)
(2) 5 RS BCR A Pielou 355) BE AR B 5 BETR S
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E = H/InS
K, H J& Shannon-Wiener ¥Fh ZAEMEISSL, S BWAEE™ .
(3) RFEEFEHCR A Simpson AR AR EBEFEEL -

C = ;(Pi)z = ;(Ni/N)Z (4)

K L,Pi = Ni/N, Ni 25 i MOREMEELN 2 S Ms e ME a8
(4) L K WO TR S IR -
V=437 +a/2 - b/2 - ht
K, a AW KB, b AW LR, he S0 PR B
(5) FEEARRIMER T Jaccard $54:
g=c¢/ (a+b-c)
K ,a A BEEYIFREL,b 9 B BEE YIRS, c O A, B BIBEEILA AR
1.2.5 Sithk
Fi Excel, DPS #4317 BARSE 1 047 o
2 ZR5H5m
2.1 ZXWARHE
2.1.1 LLRBEEA G
HIR 1 AT, 2 A B DO [R] i S O 20 K R R o - B R AR > FERARK > BERERX, &T5
ZEorpr SR B, X U B I A LL K OCER2 FE OK , BT g5 4R B LD K BB R 2 .

F1 FLAEXFERPHLANEETE(FHEHHEE)
Table 1 Number of RIFA in different period ( baiting technique)

WCHLTE A [E]/d BE/CR/H) HBEE/ (Sk/HR) HE/ (/)
Settling time Lightly invaded area Middle invaded area Serious invaded area
10 1.83 +0.69a 3.33 x1.77 a 4.46 +1.38a
20 7.96 +1.94c 19.71 +1.94b 44.25 +4.87a
30 15.38 +1.50b 36.63 +4.75 b 108.79 +18.52a
40 19.92 +2.40c¢ 112.08 +5.27b 216.21 +14.55a
50 43.50 +3.15b 85.00 £5.75b 196.67 £36.39a
60 26.38 +6.75¢ 63.13 +8.25b 137.29 +15.74a
70 33.96 +3.74c 63.58 +5.60b 113.67 +8.03a
80 33.46 +4.82¢ 83.17 +4.00b 153.75 +17.03a
90 33.29 +2.75¢ 83.50 +4.75b 113.54 +3.19a
100 22.67 +3.57¢ 62.88 +1.38b 109.42 +9.95a
110 23.33 +2.13¢ 50.42 +2.88b 70.42 +4.87a

AT IEE MR SESCT B E FOR B4 7 25081 (DMRT) 78 5% K F L 2RABE

2.1.2 20 kOB AT AR

HI3R 2 AT, 25 A0 3 DA [R] B 400 P 0 e AR R K i ot — B . FEIEAHTHEH 0—40d M3 K28, &4t
X AR B K AE 152. 59—348. 49em’ Z[A], 7EH 1 60—90d £ — WK IE B A3 I, £ A0 3 X 51
PRI K AE 318.97—993. 51em’ Z [H] . FEJGH 100d DS K HSE, £ 2 H B A, & 403 X U i
UK AE - 25.90—72.98em’ Z [H] .
2.2 KA RRRP IS+

AR FE X Y ID M FPRBN R (K 3) o FE4 PP X R IIE BT 16 #, 40 BIRE T 4 WRHI12 )8, H
HORBOTAL 3 & 3 F, DI ORL 6 J& 9 A, REBCEFRL 1 /& 1 #, BUVAL 2 J& 3 F,
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F2 HBR/EXTERHARLEEFRE
Table 2 Mound volume in different period

LS AR TR PARICI Average grovth/en?
Settling time/d Average rainfall/ ( mm/d) BB R HE
Lightly invaded area Middle invaded area Serious invaded area

20 3.99 317.12 +40.15d 282.87 +51.40ef 233.59 +49.60c
30 0.19 196.87 +42.60e 348.49 +46.06d 304.48 +72.60bc
40 0 241.90 +20. 15de 318.18 +39. 68def 268.02 +67.03¢c
50 0 152.59 £13.11e 261.60 +61.99f 237.69 +36.29¢
60 0.12 483.16 +148.63¢ 334.26 +40.34de 383.00 +30.46b
70 17.34 945.71 +53.35a 867.50 +49.04a 982.91 +106. 83a
80 14.09 987.13 +58.08a 804.51 +40. 10b 993.51 +114.17a
90 1.4 614.23 +27.48b 446.56 +39.37c 318.97 +46.42bc
100 0 43.00 +8.95f 9.42 +11.10g 72.98 +43.62d
110 0 -25.90 +12.02f -10.44 +6.40g 4.53 +1.89d

KA PTG MR SESCT R E FOR B S 7 25087 (DMRT) 78 5% K F L 2RABE

HIZ% 3 AT, A A0 2R IX A SR S B 22 80K, 45 WU 28 = 8 BE R/INIBUR O - CK (15 ) > B R A IX
(13 %) = pEERARX (13 F) > EEEREX (9 Fi) o LLKBARIE 25 P I WORh S8 & mi b, i ELIS > )
RN LT KB S He ™ B W PR BB S o FE AL B IX IR BFE SR B S AR A 5L, (B AR
B s R RE B R WA R D> (A HBE IS . A LGB TR B, iR 7 EF
AR , LR ORI X AT I PIAP R T R B o Ul B B Bk AN VYR O 45 R SE MER M S BN [R) A 355
R R B B A
2.3 KA RS S E LS A S

HAE D FpARBG A=A BEUR HLBI R T 10% B 8 R o X &b 28 DX AR A ] B 300 F 80 o
AT T 031 GERFH], L KIARSG &AL 21 X A A5 iU S BR BR IXAE BU R AR T B R, 40 KU
RIFSR I LH IR, ERR b E A 2D KA AR A A Ab B X A 05 3 A B AT [/ — 7K F , R
& 3—4 Ff, 2R E B BCIRKRIILHEF . LKBARE , & B X AR EARBEEARZHHBKR
M  FERBE R AEIX ALK BAAR 20d J5 , RS FHECT [ 2 7, JSKBR RO B KL ERR , o5 8RR 0
WOREH) 58.43% ,{H 30d J& , 21 KWGZHET BN I R PL SR s 7EH B R AR X, 21 K BUAR 20d J& , PR 35ph Hds
TFEN2B (BB LT AOE R B R B, B SR AR WS R RH980. 22% , 1E L5 Ky — BERHEI Y, A&

100 -

L 3 g N N N N \
ae 8 N N A N N N N N
90 N N RN N N N BN
N BN K RN EN N A N
X [
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80 - N BN RN BN N RN KN N EN
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°© i ] e NENERY o RN T SN
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Fig. 2 Percent dynamic of S. invicta after invasion in dfferent damage degree area
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KRR BOR AL KA R EBETZSN T, GO KK A EE ﬁit,él)(@(/\k 20d J& , £ kL
BB B K ISP, 28 SRAE IS BUE B EL B A B 94. 12% ,70d J& , 41 KU B 547 T XA Xk, e
WA B TR AR (F4) o
2.4 LKW R IE B 2R

5 A3 DX AR [ o 3 B 0 R B AR MRS B () S BE R BU(E) B ER B (C) WK 5. RS 7]
L IELLKIARRT , £ A0 3 X IS R B AR R B S R B MBE TR B E T E T BB EER, 4
KIARLNG , &38R X U0 R 2R 35 BERRAR, RS EE A B K, A AL 38 /X ZE &4 B 45 5 % B AH
EL IS VR AR AE TR B B — R ARk - IR & A IX R R XA B, 7E 3R 2 B B TG 6 R M S B A 1
5 AR IR BRI 5 X UL TR & A Xl T4 K R BEBCE EL /N, L i o L 5 0 A
APEITER  FERLET 6] P4 i AN BETE BRI R, o T Hh B A RN B R A X TE LT KR 20d 5, HOag i ks

RS BRENXAID KB RHEER (FBYHE)

Table 5 character coefficient of ant species in different area( trapping technique)

AbBE} )/ d 28 CK B g HE
Treatment time Parameter Lightly invaded area Middle invaded area Serious invaded area
B H 1.47 £0.12a 1.40 £0.10a 1.47 £0.12a 1.44 +0.66a
Cardinal number E 0.82 +£0.07a 0.84 +0.0la 0.82 +0.07a 0.78 +0.04a
C 0.30 +0.06a 0.30 +0.03a 0.29 +0.06a 0.35 +0.08a
10 H 1.63 +0.08a 1.62 £0.16a 1.51 £0.12a 1.50 £0.26a
E 0.88 +0.08a 0.86 +0.10a 0.87 +0.02a 0.84 +0.15a
C 0.23 +0.04a 0.24 £0.05a 0.26 +0.03a 0.30 +0.13a
20 H 1.11 +0.03a 0.86 +0.14a 0.43 +0.17b 0.22 +0.12b
E 0.78 +0.12a 0.59 +0.01ab 0.62 +0.25ab 0.32+0.17b
C 0.47 +0.02b 0.50 +0.09b 0.73 0. 14a 0.88 +0.08a
30 H 1.09 +0.18a 0.77 +£0.10b 0.26 +0. 14¢ 0.12 +0.04c¢
E 0.65 +0.07a 0.65 +0.01a 0.38 +0.20b 0.18 +0.05b
C 0.47 +0.08b 0.58 +0.03b 0.86 +0.10a 0.95 +0.02a
40 H 1.09 £0.27a 0.85 +0.22a 0.21 +0.07b 0.11 +0.03b
E 0.66 +0.10a 0.63 +0.13a 0.31 +0.09b 0.16 +0.04b
C 0.45 +£0.12b 0.54 +0.12b 0.89 +0.04a 0.95 +0.02a
50 H 1.23 +0.35a 0.89 +0.03a 0.13 +0.06b 0.08 +0.01b
E 0.81 +0.03a 0.67 £0.21a 0.18 +0.09b 0.12 +0.02b
C 0.42 +0.18b 0.47 +£0.01b 0.94 +0.03a 0.97 £0.01a
60 H 1.12 +£0.06a 1.00 +0.09a 0.26 +0.14b 0.10 +0.04b
E 0.72 +0.06a 0.59 +0.05ab 0.37 +0.21be 0.14 +0.06¢
C 0.49 +0.02b 0.43 +0.05b 0.86 +0.10a 0.96 +0.02a
70 H 1.40 +0.32a 0.78 +0.13b 0.57 +0.11b Oc
E 0.75 £0.15a 0.71 £0.12a 0.52 +0.10a Ob
C 0.34 +0.15¢ 0.56 +0.09b 0.70 +0.08b 1.00 +0a
80 H 1.11 0. 16a 0.97 £0.10a 0.50 +0.05b Oc
E 0.70 +0.08a 0.66 +0.06a 0.45 +0.04b Oc
C 0.47 +0.08¢ 0.48 +0.08¢c 0.75 +0.04b 1.00 +0a
90 H 1.44 +0.09a 1.12 +0.08b 0.61 +0.11¢ 0d
E 0.90 +0.06a 0.81 +0.06a 0.56 +0.10b Oc
C 0.27 +0.05d 0.39 +0.05¢ 0.66 +0.09b 1.00 +0a
100 H 0.86 +0.09a 0.85 +0.25a 0.31 +0.08b Oc
E 0.70 +0. 14a 0.53 +0.06b 0.45 +0.12b Oc
C 0.58 +0.05¢ 0.53 £0.15¢ 0.83 +0.06b 1.00 +0a
110 H 0.96 +0.04a 0.93 +0.21a 0.29 +0.06b Oc
E 0.77 +0.10a 0.66 +0.04a 0.41 +0.08b Oc
C 0.50 +0.01¢ 0.47 £0.12¢ 0.85 +0.04b 1.00 +0a

A RATECT G AR S ST B R B 405 225091 (DMRT) 78 5% K B2 RABE R0 H.EC 53R AH 5 RS SRR R
LR
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HZHMAE B BRI, SXHRKAM L ER B MBERBRT WM, 2 ABAR 70d J5, BE A A XK
W SR SRR R O 5] SR AR O, RSB AR 2O 1, X U AL KB B 59 T 84 KR B8
I, e BORETEX AR T & XM T REARL KB R RECR % K, 7258 I 8] N BT RE
BEHRBTH B IS, o5 HR A KRBT, T O — B SRR

2.5 LD KBARIS IS AR I

HR¥E Jaccard AR{LIPE RECAIFEEE, 24 g 2 0.00—0. 25 B, Ak AARML; 24 ¢ Jhy 0.25—0. 50 B, Ky sh A
11524 g 24 0.50—0. 75 B, KA 2 ¢ 0. 75—1. 00 i, AR AR o 4% AbBE X 78 41> 25 i 30 A g
WORBEA IR BOT R R IR 6, LR KRW, 4 KWAR 10d J5, HE KA X HIEBEEEHNRE L RS
TRk, 537 IR X BB K BEAR I R B g 2 0. 400, g RS R AR ; 20 KSR 20d J& , B0 18 Ak X 50t R IX.
H SIS FEAR IME R B g 24 0.364 , Dy i S ANAR R, T H BE AR KR8 B R A X 55 %) R DX 14 W s SIS B L

FBL g HHR 0. 182, AR AMM FELUR KAE S, B
JBE R He IX 550 JR X 0 SIS TR A (DU P R B g — LR
AbTE 0.25—0. 50 Z[8], AR PR EX S
X 8 IX A R R AR U R B ¢ — E#BALAE 0. 075—
0.444 Z 8], N EAMPER A BEELEXS
X 18 DX AH EL A R AR U R B ¢ —E#BALAE 0. 0—
0.222 ZJa], ARAMEL XU TAREEREZR
T KU A 3 WS OBV 544 R R MRS R B 20 K B
FRRFECR AR, X A 3 45 LT v 940 2 Wi o K, HE Y
B E AT R 2 A e ] do B
3 Fit5ifit

KRBEHARBES RS EW SRR R
Ui EEAMRALSE G R RFEAIR T A< a9 - & &
FZREHES 0 NERER AR RS TR MRS
FEAE P 52 B H At A= My B HRT T 5 I A S R R ) 2
RS , I 0 AR FH BT 7 19 W U R B A7 7E B0
BT A . ALK , SISl o 53T - B 4L
KBURPRESR 2 BT, B R SCLL K WG | i 1 R A
OISR SRR E Y o FETAL A
KA R R LD K BUBUR R , 21 K BURT LA Hh e 58
FHBEYT KRB A/ X HILL K BRI A BB
HBEAF 2 I —E M3, B E Ay '
BEREAERX > PELEEX >BELEX, HEREE,
L1 JOUBUEEAE T AWV BGRB8, 76 0 K 8
R EEHIHE R S E S R TOE K, XA AR M T
745 i 5 WL PR HRAE 5 B A P O B BT A

LL KRR T 1% X R 00 R B 2 . 58
A X A B DX FE A (7] B S A 90 G 35 AT 20 A
JEFRM LK BN R KA TG A A B X A FR A BTG 35l
PG RR X AR EL 2 A T B BB, £ K U T ok B
RIS, 7E R b oG 32 T, M7 H B A5

R6 BABXBWARBFBMUERR (¢ H)

Table 6 comparability coefficient of ant species in different period

(q)

wanma Rk i I
Treatment time  Area ightly Middle Serious
invaded area invaded area invaded area
10 CK 0.667 0.769 0. 400
£23;°3 0.692 0.429
R 0.636
20 CK 0.364 0.182 0.182
R 0.333 0.333
g 1.00
30 CK 0.333 0.333 0.222
R 0.750 0. 600
g 0. 400
40 CK 0.273 0.111 0.100
R 0.286 0.333
g 0. 667
50 CK 0.250 0.075 0.075
R 0.600 0. 600
g 1.00
60 CK 0.273 0.083 0.083
£23;°3 0.750 0.750
g 1.00
70 CK 0.400 0.300 0
£23;°3 0. 800 0.200
R 0.250
80 CK 0.444 0.444 0
2R 1.000 0.200
HBE 0.200
90 CK 0.300 0.300 0
R 1.000 0.200
g 0.200
100 CK 0.500 0.250 0
R 0.600 0.200
g 0.333
110 CK 0.375 0.286 0
R 0.500. 0.200
g 0.333
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WAHIRLMRY . B PREBREIBPUAHENER, BE L EX T4 BHRER D, &
N7 30d JE L KO R PRFFR T Hh B & A DORIER BE & A X B 40 KR BB K JE R , ZEAR 20d J5
BB R FEE T o LAl 13 BB AR U A g 1) T 4 0 ok % R 0 3 G e 5 A
REEFER  APFEHI T AR A MR > 1875 2Rk B 2 SR B 4 4 AR
JE , A< i iCRE R =F B B R L SR R AR . LA, R R AR R P B R A K AL KU E P R — B %
B PR SL R S TSR HEHT , T EE B R AR K ELT KA R 70d J&5 , 58 4 i 48 T8N KIS R, R EIim i e 7o
Ao GBI AT A AR X AR [ s 3 i 00 R B SRR B I S R B AR R BEFR B, FRATT AT A4 KA
RUMG , & AL HE X F U0 W R 1 (3850 BERRAR RS B B B K, T SE T AT 21 K A (R R rp 45 A 3 X
FA S SRR DL W7 20, 5 B R A X 0 HR X P M S AR D R B ¢ — ELARALTE 0.25—0. 50 Z [a], Sy &%
ANFEARL 5 v BE R A X5 5% R X A B I S B AR MU TE RN ¢ — EERALAE 0.075—0. 444 Z [, g rh S A AR SR A
AR 5 B BE R A X 5 00 B DX AH LB AR U PE R ¢ — B ABALTE 0.0—0.222 Z Ja] , AR AAHRL. X ULEA T
ARG R BE R 21 K UK A4S 4t M ISR 65 40 PO 52 M 2 S [R) ), 0 KOO B 5 R K, Xof 7 0 s I 3 14 2 T
WA, HEBT SBR[ th b

AN, LT KGR K 5K BE BV R . B A, BT A 60—70d F1 70—80d F)-F-HIRE
KBS 17.34 mm/d F1 14,09 mm/d, 78 &5 FE B B B0 K B 105X 35 1~ B 25 b 28 X B2
SF-H3K RAE 804.51—993. S1em’ 22 [] , 737 i T B I 45 A0 B IR A USROF- B3 K B . X T AR B TR
IKBEIR T W5, 41 K TR BB FIE, ] SRR MK RN TE T 20 K UE K ATl R B K 4, Rk T
FREERHEK

AR — TR B A S Y B A KBTI T AR 4%t + 3 88 w0 B sh i X R &
BN o HRAT O S B R R K B I TR 4 , R B A BT SE o SUR AR S Ak 1] P 7 5
— 7 TE RS, Y4 R S R REVE R AR R T REA ORI K 2R
Bi : g R b K 2 B A SIS S SR L BRI S B A W RS R B
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