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Population dispersion of Chrysolina aeruginosa based on mark-recapture

method
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Abstract: Chrysolina aeruginosa ( Coleoptera Chrysomelidae) is one of the main pests of Artemisia spp. In
recent years this phytophagous beetle has spread rapidly throughout Northwest China which has led to
mass mortalities of Artemisia spp. In this paper the population dynamics and dispersion of C. aeruginosa
were investigated by mark-recapture method in Ningxia Lingwu Baijitan National Nature Reserve northwest
of China. The results showed that the population quantity of C. aeruginosa was 1505. 13 +1184.90. The
average population density of C. aeruginosa was 4.79 per square meter. The average survival rate was
0.7605 and immigration rate was 0.5488. The average value of immigration was 741.72. Dispersal
distances of C. aeruginosa were between 0 — 900 cm that mainly concentrated in 100 cm. C. aeruginosa
mainly dispersed to northeast direction. The dispersal pattern of C. aeruginosa was closely related to its
biological characteristics and the spatial distribution of Artemisia spp.
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Table 1 The number of mark — recapture of Chrysolina aeruginosa

(n,)

() (R) Number of animals released from the previous day
Total number
Date Total number of (m,)
of capture 1 2 3 4 !
mark release Total number of animal marked
7-17 513 513
7-18 504 504 328 328
7-20 640 640 5 249 254
7-23 488 488 10 54 255 319
7-27 - - 3 75 40 63 181
r 346 378 295 63

2

Table 2 The accumulated individual of Chrysolina aeruginosa by mark — recapture method

(i-1)

1 2 3 4
Number of days
328
5 254
10 64 319
3 78 118 181
346 142 118
Z(ifl)
Z, Zs Zy
3
Table 3 Population characteristics of Chrysolina aeruginosa by mark-recapture
(M) 7 (N) 7 (B)
, (M) (¢) - ( /m’)
(7) The total number Number of Number of Immigration )
Rate of Rate of Population
Date of markers in C. aeruginosa ) C. aeruginosa rate )
recapture ) survival density
the animal population new
population
7-17 - - - - - - -
7-18 0. 6394 789. 33 1212. 88 +£1032. 49 0. 8187 423.25 0. 3490 3.86
7-20 0. 5040 562. 07 1416.23 +1180. 67 0.5833 1060. 18 0. 7486 4.51
7-23 0. 4984 1233.03 1886. 27 +1341. 54 0. 8795 - - 6.01
7-27 0. 3709 - - - - - -
0.5032 + 861.48 + 0. 7605 + 741.72 £ 0.5488 + 4.79 =
1505. 13 £1184. 90
0. 1097 341.25 0. 1564 450. 38 0. 2826 1. 10

Mean + SD
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Table 4 Dispersal distance of Chrysolina aeruginosa
( em) Recapture frequency +
Disance 1 2 3 4 Mean + SD
0 -100 55 243 376 84 189.50 +74. 6464 a
101 -200 5 7 22 45 19.75 £9.2320 b
201 -300 7 5 14 32 14.50 £6. 1441 b
301 —400 10 7 20 31 17.00 +5.4314 b
401 -500 4 1 1 9 3.75+1.8875 b
501 -600 0 0 1 10 2.75+2.4281 b
601 —700 1 3 9 5 4.50 +1.7078 b
701 - 800 0 0 0 0 0. 00 =0. 0000 b
801 - 900 3 2 1 1 1.75+0.4787 b
>900 0 0 0 0 0
2.2.2
2501 5
g 200 - (F,,=3.842 P =0.0077) .
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Fig. 1 Relationship of diffusion distance and the number of
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Table 5 Dispersal direction of Chrysolina aeruginosa

) Recapture frequency and number of individuals *
Direction Orientation Mean = SD
1 2 3 4

0-45 N 0 173 87 23 70.75 +38.7349 ab
46 -90 NE 64 75 256 81 119. 00 £45. 8021 a
91 -135 E 6 5 17 28 14. 00 £5. 4006 be
136 — 180 SE 2 4 10 14 7.50 £2.7538 ¢
181 -225 S 0 1 0 0 0.25 +0. 2500 ¢
226 -270 SW 7 0 8 16 7.75+3.2755 ¢
271 -315 W 5 15 25 52 24.25 £10. 1108 be
316 - 360 NW 1 0 6 17 6.00 +3.8944 ¢
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Fig. 2 Relationship of diffusion direction and number

of Chrysolina aeruginosa
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