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Study on the Worker Activity of Solenopsis invicta in Wasteland
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Abstract ; Ruler-mark method was used to research the worker activity of red imported fire ant, Solenopsis
invicta Buren, in wasteland in Shenzhen, Guangdong Province. The result showed that the highest and
average heights which workers reached and the duration for workers Lo come back to silence on ruler had
no significant correlation to mound volume. After different mounds were disturbed, the amount of workers
on ruler increased quickly at first, reached the peak at time of 45 - 60 s, decreased slowly. after then till
no workers on ruler. Several models were constructed between the quantity of workers on ruler and time
alter disturbing. A integrated index was introduced to evaluate the activity of red imported [ire ant work-

er, and its formula was:the accumulation of workers number x 0.4 + the highest reached height x0. 1 +

average height x0. 3 + time consumption for workers to come back to silence x0. 2.
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Tab.1 Parameters of activity of red imported fire ant workers at wasteland

ST RETEHL KRGS time intevals/ 3 IyEitHE BREARE s TOUHAE  KEFHHE
volume of the accumulation most height average height duration from
pond/en® © 155 0s 455 605 755 Hs 0551208 13551505 1655 1805 workers/ S reached/cm reached/cm  begioning to end/s
43 o r 1t 2 0 1 1 2 1 0 2 0 0 11 61.2 0 112
04 0o 2 1 1 2 0 0 0 2 1 2 4 1 16 63.5 32.00 386
138 0 1 2 32 3% 46 29 3@ % 1 17 W0 9 301 83.0 21.58 348
176 0 19 37 3 45 30 3 2 ¥ 1 4 12 9 289 B4.4 16.11 268
304 0 6 9 17 16 20 17 17 12 18 10 10 1 154 7.8 12.25 197
i) 0 30 3% 47 3% 42 3% 1% 20 15 4 8 & )T 92.2 11.77 L
253 0 10 M 2T R OOV AU 12 I 8 & 249 81.6 21.00 3187
275 0 2 3 5 17 33 46 35 ¥ 16 1l 11 7 210 79.3 14.18 170
338 0 24 72 5% 56 37 3 23 B W0 12 7 6 374 §7.2 13.79 172
381 0 14 18 3 M 2 27 25 2 18 18 15 1 264 9.2 16.82 Ul
498 0 19 27 4 3 32 3 ¥ 9 1 B 6 M 325 91.3 17.00 238
557 0 2 35 3 4 0™ 3N B o3 11157 314 4.3 15.05 174
643 0 9 15 2 21 M4 20 22 15 16 15 9 4 0 100.4 11.78 237
679 0 21 43 S5 88 8% 78 59 6 51 51 38 % 659 88.0 24.%9 390
754 0 15 35 41 6 51 56 353 48 4 33 29 2 470 82.8 18.18 408
924 0 22 49 55 8 56 43 3 ¥ 4 2% 22 9 465 9.8 12.44 160
1 204 0 22 45 67 63 53 52 40 40 28 19 14 10 453 94.8 27.13 386
1225 0 21 38 49 57 40 43 2 3 B 21 18 10 386 83.5 14.35 398
1 484 0 8 18 28 2 25 2 22 23 20 18 14 9 237 8.7 16.85% 248
157 D 12 29 3% 4 32 3 2% 2 17 13 0 8§ 275 87.5 16.43 170
2110 0 13 25 31 42 40 3 M 39 20 15 16 Il 325 91.0 24.48 293
3101 0 17 40 53 69 49 46 48 37 32 W 4 16 460 94.1 14.25 m
3738 0 22 35 35 40 M 24 22 1B 212 02 17 4 39 80.0 15.80 383
4288 0 47 54 51 4 46 W 43 3% B MU 1 2 461 %.0 15.95 309
5432 0 17 49 56 45 46 3B 47 43 471 41 42 4] 50 80.0 19.22 186
12 135 0 32 72 106 8 81 81 74 54 3 23 20 9 674 104.3 15.17 3350
%2 AN THEDMRELISFEZEEX R
Tab.2 Correlative indices between the parameters of activity of red imported fire ant workers
s WEAR IHBRTHEE BERASE 60s THRASE LERE TR
e volume of accumudation mosi height average height duration from
paramelers
the mound of workers reached reached beginning to end
£ £ volume of the mound 1.00 0.46"° 0.22 0.08 0.13
T8 2R accumulation of workers 1.00 0.577" 0.24 0.30
BEIEABEE most height reached 1.00 0.05 0.19
60 s FINEF I average height reached 1.00 0.62°°
T % E FHE}HA] duration from beginning 10 end 1.00

1) « rdg A 2FAKF, = » LoTMAREM B EKRP
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Tab.3 Models for describing the relationship between the volume of the mounds and the parameters of activity of red im-

ported fire ant workers

l 7
I H items F#2 equation F BEAF
significance level
PR - BERAEE volume of the mound-most height reached Y =4.36lnX -57.53 16.05 0.01
AR - Ty 28R volume of the mound-accumulation of workers Y =84, 36InX -216.73 24.24 0.01
= - Blia
TR IRH L ~ R EhR ] Y =83 21lnX -52.44 9 .86 0.01

most lieight reached-duration from beginning o end




14

B m ok ok k¥ ¥ W

F4 HRRR LR TREEEASHEE

Tab.4 Models for describing the dynamics of red imported fire ant workers on ruler

I Ly ‘\ A :H_

o R HE B ST models F BEKF

accumulation of workers/ 3k significance level
135.0 ¥=3 9196 M _3 000, 5,007 27.64 0.01
250. 8 Y=6984. 6 M9 _g QRE, 3 -0 01EBX 31.31 0.01
331.0 Y=7 580.5e 00 MY _7 58], 70T 174.77 0.01
4618 Y=11 5608_0'0132” _11 561e-u.013487{ 6620 001
527.0 Y =66.28e “X2B _gg g 0025 23,84 0.01
666.5 ¥=2 041. 12 """ %Y _20 410, 38¢ "X 40.84 0.0t

RABLL B4R, REBSABHATHEEFIER 1204 om® SU8 TEUERME RN 0. 663, 1 B
BIATHEM R TRCRESh I RE 4R (R 5). ATHGESE  MHERDMWBE THEESER LSRN, 2 A5
HARELA VB, AR O R S TR shiE e e RF-900h 645 #1679 em® | T TBURE BRUETEAR(E 5
5,0 557 em® W T BUEERHEFEFR R 0.410,  H1J50.376 F10. 742  MAEH K.
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Tab.5 Combining index of activity and standard value for different parameters of activity of red imported fire ant workers

af wasteland

B AR TH AT s BT A 60 s FEINEF REFERES IR AEE  TRURSIHEIEAR
volume of the EFRIE(H accom- = R R duration from combining index
- . most height reached
mound/em’  ulation of workers average height reached beginning to end of activity
48 0.014 0.510 0.000 0.224 0.101
94 0.020 0.529 0. 800 0.772 0.455
138 0.376 0.692 0.540 0. 696 0.521
176 0.361 0.703 0.403 0.536 0.443
204 0.193 0.657 0.306 0.394 0.313
204 0.393 0.768 0.294 0.320 0.386
255 0.311 0.680 0.525 0. 636 0.477
275 0.263 0.661 0.1355 0.340 0.345
338 0.468 0.727 0.345 0.344 0.432
381 0.330 0.752 0.421 0,682 0.470
498. 0.406 0.763 0.425 0.576 0.481
557 0.393 0.703 0.376 0.348 0.410
645 0.253 0.837 0.295 0.514 0.376
679 0.324 0.733 ¢.610 0.780 0.742
754 0. 588 0. 690 0.455 0.816 0. 604
924 0.581 0.757 0.311 0.320 0. 465
1204 0.566 0.790 0.678 0.772 0.663
1225 0.483 0.713 0.359 0.796 0.531
1484 0.296 0.689 0.421 0. 496 0.413
1571 0.344 0.729 0.411 0.340 0.402
2110 0. 406 0.758 0.612 0.586 0.539
3101 0.575 0.784 0.356 0.754 0.566
3735 0.386 0.667 0.395 0.766 0.493
4 288 0.576 0.750 0.399 0.618 0.549
5432 0. 659 0.667 0.481 0.372 0.549
12 135 0.843 0. 869 0.379 0.700 0.678
3 =i 86. 1 em, PR E AT E1 A 278. 8 s o, KRR T
ik
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