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Negative effects of red imported fire ant ( Solenopsis invicta Buren)

invasion on arthropod community in the banana plantations

WANG Lei WANG Zheng ZENG Ling LU Yong-Yue  ( Red Imported Fire Ant Research Center South
China Agricultural University Guangzhou 510642 China)

Abstract: In order to explain the ecological effect of the red imported fire ant Solenopsis invicta Buren
invasion on the arthropod communities at southern China typical ecosystem-banana plantations the methods
of systematic investigation and sampling were used to collect and record the arthropod species and quantity
on the banana plants weeds and ground surface at the fire ant invading and non-invading banana
plantations with high medium and low coverages of weeds in this paper. Based on the above data the
dynamic changes and difference of arthropod communities and main parameters of arthropod diversity
between the invaded and non-invaded plantations were compared. The results showed that at the fire ant
infestation area the number of arthropod species on banana plants increased to some extent at the banana
plantations with high and medium weed coverage and that decreased at banana plantations with low weed

coverage; at the plantations with high weed coverage the total number of arthropod individual on banana

(2006FY111000) ; (2016YFC1201200) ; (2017B020202009)
1986 E - mail: wangleil 107@ outlook. com
Author for correspondence E —mail: luyongyue@ scau. edu. cn

Received: 2017 —04 -06; Accepted: 2017 =05 -28



836 Journal of Environmental Entomology 39

plants increased while those at the plantations with medium and low weed coverage showed a downward
trend among which the maximum decrease was 38. 01% at the low weed coverage area. Compared with the
control at the fire ants infestation area the parameters of arthropod community on banana plants at the
plantations with high medium and low weed coverage changed little. With the non-invasion area of the fire
ants at the fire ant invaded area the number of arthropod species on weeds at the plantations with high
medium and low weed coverage all declined more than 30% and the total number of arthropod individuals
all declined more than 50% and richness index decreased by 20% while the dominance index increased
by 25% 37.5% and 62.5% respectively. At the fire ant invasion area the number of arthropod species
on the ground surface all fell nearly 30% and the total number of individuals all declined more than 34%
and richness index decreased by 20% and dominance index increased by 46.15% 61.54% and
38.46% respectively at the plantaions with high medium and low weed coverage. At the banana
plantations with high medium and low weed coverage the negative effect of fire ant invasion on arthropod
communities of the banana plants was slight but significant on the weeds and ground. Due to fire ant
invasion the characteristics and structure of the arthropod community on the weeds and ground were
changed obviously.

Key words: Solenopsis invicta Buren; invasion; banana plantation; arthropod community; weed coverage;
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Table 2 Number of arthropod species on banana trunks among four types of the banana plantations

Number of arthropod species (%) Variation of arthropod species
(mm - dd) Contrel High weed Middle weed Low weed High weed Middle weed ~ Low weed
coverage coverage coverage coverage coverage coverage
5-12 13 13 7 7 0 -46.15 -46.15
6-17 15 25 21 18 -66. 67 ~40. 00 -20. 00
7-19 17 16 15 14 5. 88 11.76 17. 65
8-22 16 14 19 13 12.50 -18.75 -18.75
9-17 11 21 19 15 -90.91 -72.73 -36.36
10 -11 17 21 19 17 -23.53 -11.76 0
14.83 + 18.33 + 16. 67 + 14.00 + ~27.12 + -13.94 + -1.89 %
Avgerage 0.98 a 1.93 a 2.09 a 1.59 a 17. 36 16. 81 12. 11
+ (P<0.05) o Note: Same letters indicated there

is no significant difference ( P <0.05) . The same below.

3 4

Table 3 Number of arthropods individuals on banana trunks among four types of the banana plantations

Number of arthropod individuals (%) Variation of arthropod individuals
(' mm - dd) Contrel High weed Middle weed Low weed High weed Middle weed ~ Low weed
coverage coverage coverage coverage coverage coverage
5-12 562 1288 539 233 -129.18 4.09 58.54
6-17 534 486 261 182 8.99 51.12 65.92
7-19 179 328 142 177 -83.24 20. 67 1.12
8-22 212 175 113 128 17. 45 46.70 39. 62
9-17 342 335 230 376 2.05 32.75 -9.94
10 -11 273 434 244 207 -58.97 10. 62 24. 18
350.33 + 507.67 + 254.83 + 217.17 = ~40.48 + 27.66 + 29.91 +
Average 66. 60 a 162.03 a 61.74 a 34.82 a 24.26 7.82 12. 46
N N N N N N N N 25.75 25.17
. NN . . . 24.83  ( 5); 3
N N N N 20 o o
5 7 28 8 16
1 50%  52.27% .
7 o o

37.33 N
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4

Table 4 Effects of S. invicta invasion on the indices of arthropod communities in the banana trunks

High weed coverage Middle weed coverage Low weed coverage
Indices type (%) (%) (%) Control area
Index value Reduction Index value Reduction Index value Reduction
S 15.33 -3.37 15. 67 -5.66 14. 00 5.6 14. 83
N 370. 67 -5.81 294. 83 15. 84 217.17 38.01 350. 33
R 3.07 -19.46 3.13 -21.79 2.84 -10.51 2.57
H 1. 84 -6.98 1.94 -12.79 1. 89 -9.88 1.72
Cc 0.24 7.69 0.22 15. 38 0.21 19.23 0.26
E 0.75 -17.18 0. 69 -17.81 0.72 -12.5 0.64
© S ; N v R y H” ; C ;B o o Note: S

Species number; N Individual sum; R Species richness; H* Species diversity index; C Dominant concentration; £ Evenness

index. The same below.

5 4

Table 5 The number of arthropod species on weeds among four types of the banana plantations

Number of arthropod species (%) Variation of arthropod species

(' mm - dd) Contrel High weed Middle weed Low weed High weed Middle weed ~ Low weed

coverage coverage coverage coverage coverage coverage
11 -20 29 24 20 27 17.24 31.03 6.90
12 -02 30 24 18 21 20. 00 40. 00 30. 00
12-17 43 28 24 25 34. 88 44.19 41. 86
1-03 26 24 19 17 7.69 26.92 34. 62
1-13 33 30 30 25 9.09 9.09 24.24
4-11 24 21 17 13 12.50 29. 17 45.83
5-15 23 21 22 21 8.70 4.35 8.70
7 -04 37 22 27 28 40. 54 27.03 24.32
7-28 40 20 28 29 50. 00 30. 00 27.50
8-16 44 21 28 19 52.27 36. 36 56. 82
9-18 51 30 26 33 41.18 49.02 35.29
10 -17 68 44 43 40 35.29 36.76 41.18

Average 37.33 £3.60 a 25.75+1.86b 25.17+1.96 b 24.83+£2.03 b 27.45+4.61 30.33+3.60 31.44 +4.01

279.33  ( 6).

3%~ 67.51% 75.95% . ~ -

130.17 . 139 134
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Table 6 The number of arthropod on weeds among four types of the banana plantations

Number of arthropod individuals (%) Variation of arthropod individuals
( mm - dd) Contral High weed Middle weed Low weed High weed Middle weed ~ Low weed
coverage coverage coverage coverage coverage coverage
11 -20 121 88 72 90 27.27 40. 50 25.62
12-02 92 95 78 119 -3.26 15.22 -29.35
12 -17 209 92 83 98 55.98 60.29 53.11
1-03 122 58 59 85 52.46 51.64 30.33
1-13 158 117 77 105 25.95 51.27 33.54
4-11 85 42 41 40 50. 59 51.76 52.94
5-15 95 46 58 49 51.58 38.95 48.42
7-04 178 112 136 110 37.08 23.60 38.20
7-28 326 256 392 312 21.47 -20.25 4.29
8-16 474 128 154 114 73.00 67.51 75.95
9-18 618 214 192 218 65.37 68.93 64.72
10 -17 874 314 326 268 64.07 62.70 69. 34
279.33 130.17 = 139.00 + 134.00 +
Average €9.47 o . 3116 1 2363 1 43.46 £6.13 42.68 +7.14 38.93 +8.16
4 30%
( 7 50%; - 3
3 25% -
N 37.5% 62.5% - 3
o 3 o
7
Table 7 Effects of red imported fire ant invasion on index of arthropod community in weeds
High weed coverage Middle weed coverage Low weed coverage
Indices type (%) (%) (%) Control area
Index value Reduction Index value Reduction Index value Reduction
S 25.75 31.02 25.17 32.57 24.83 33.49 37.33
N 130. 17 53.40 139.00 50.24 134.00 52.03 279.33
R 5.81 19.42 5.58 22.61 5.72 20. 67 7.21
H’ 2.62 10. 88 2.59 11.91 2.69 8.50 2.94
C 0.10 25.00 0.11 37.50 0.13 62.50 0. 08
E

0. 81 2.41 0.78 6.02 0.70 15. 66 0.83
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2.3 . . . . N .
. . 4
60 93 (21%) .
(17%) . (16%) . 15.83 11 . 10.42 1.25  ( 8).
(14%) . (10%) . (5%) . N
(4%) (4%) 9% .
20% -40% 29.79%;
20% -50%
.1 34.56%; 10% -
113 . 40% 26.32% .
8 4

Table 8 The number of arthropod species on ground among four types of the banana plantations

Number of arthropod species (%) Variation of arthropod species
(mm — dd) Contrel High weed Middle weed Low weed High weed Middle weed ~ Low weed
coverage coverage coverage coverage coverage coverage
11 -28 10 6 5 9 40. 00 50. 00 10. 00
12-12 14 11 10 10 21.43 28.57 28.57
12-27 16 12 14 11 25.00 12.50 31.25
1-09 17 11 13 18 35.29 23.53 -5.88
3-22 14 9 13 9 35.71 7.14 35.71
4 -20 13 10 3 8 23.08 76.92 38. 46
5-23 14 11 8 10 21.43 42.86 28.57
7-03 13 10 7 11 23.08 46.15 15.38
7-28 20 15 14 16 25. 00 30. 00 20. 00
8 -21 11 7 9 9 36. 36 18.18 18.18
9-19 18 13 11 11 27.78 38. 89 38. 89
10-16 30 17 18 13 43.33 40. 00 56. 67

Average 15.83 +1.46 a 11.00+£0.85b 10.42+1.18 b 11.25+0.83 b 29.79£2.17 34.56 £5.25 26.32 +4.47

9 83.58% 34.56%
. 10% - 40%
. 4 76.92% 26.32% .
37.25 . 35.92 .
42.33 64.67 ( 8).
(10 . 3
30% - 50% 66. 67% .

29.79%:, N N
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N N 30%
N 34% 46. 15%
o 3 61.54%  38.46%

9 4

Table 9 The number of arthropod on ground among four types of the banana plantations

Number of arthropod individuals (%) Variation of arthropod individuals

(mm — dd) Contrel High weed Middle weed Low weed High weed Middle weed ~ Low weed

coverage coverage coverage coverage coverage coverage
11-28 20 10 9 17 50. 00 55.00 15.00
12-12 42 22 22 34 47.62 47.62 19. 05
12-27 53 34 40 38 35.85 24.53 28.30
1-09 70 39 35 61 44.29 50. 00 12. 86
3-22 51 26 47 33 49.02 7.84 35.29
4-20 67 38 11 43 43.28 83.58 35.82
5-23 78 26 16 18 66. 67 79. 49 76. 92
7-03 23 18 19 20 21.74 17.39 13. 04
7-28 106 75 84 84 29.25 20.75 20.75
8-21 43 16 18 25 62.79 58. 14 41. 86
9-19 83 51 49 62 38.55 40. 96 25.30
10-16 140 92 81 73 34.29 42.14 47.86

Average 64.67 £9.49 a 37.25+6.81b 35.92+7.07b 42.33£6.25b 43.61 £3.58 43.95+6.53 31.00+5.10

10

Table 10 Effects of red imported fire ant invasion on index of arthropod community on ground surface

High weed coverage Middle weed coverage Low weed coverage
Indices type (%) (%) (%) Control area
Index value Reduction Index value Reduction Index value Reduction
S 11. 00 30. 51 10. 42 34.18 11.25 28.93 15. 83
N 37.25 42.4 35.92 44. 46 42.32 34.56 64. 67
R 3.17 18.51 3.00 22.88 3.11 20. 05 3.89
H 1.97 15. 08 1. 89 18.53 2.03 12.5 2.32
C 0.19 46. 15 0.21 61.54 0.18 38. 46 0.13
E 0.79 8. 14 0.65 24.42 0.71 17.44 0. 86

( Vinson 1997) .
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