( ), 2008, 30 (2): 191~ 197

Journal of Yunnan University

Z I A3
(1.
95.7%.
,24h
1S 186
13
[ ”
[2~ 6]
[7]
80% ~ 90% ,
[8~ 12]
2
* :2007- 10- 17
(1979- ), ,

(1957- ), .,

CN 53- 1045/N

@, A g x4, AT, R
, 650091;2. ) 650224)
(20 m1/ L) LCso,
,LCao
31.32%,23. 47%  25. 60% .
tA :0258- 7971(2008) 02— 0191~ 07
2
50
tn
[13]
[14~ 17]
(2006W FXO01) .

’

ISSN 0258- 7971

’



192 ) 30
1 1 LCao
, 1. 2. 1.
1.1 ,
I.1.1 K& Myzus persicae, , 15s 1 ,
Coccinella septempunctata ( Coleoptera: Coccinel 0~ 60
idae) , s ; )
: , 0~ 45 1201, 15
, 3d ; s .
, , , 1.2.4 £ 3B469 St o A7 SPSS
, , Microsoft Excel
) 2
24 h.
1.1.2 & ¥#(paraquat) 20% , 2.1
1.2 1 ,24h LCso
1.2.1 BERFLEZARE KK A K F AN 37. 77 ml/L 39. 69 mL/ L, LC2o
= 20 32.06 mL/ L 33.57mL/L,
0.42 mm . 10, 20, 30, (20 mL/L).
40,50 mL/L 60 mL/ R ,
s 24 h LCsy LCxp 12. 22 mL/L
s 9.70mL/L.
" , ,24 h 95.7% ( 97.4%) .
; 15 . 2.2
Abbott s « 2 ,
(C) ; p )
, logC~ p LGCso LCo. .
1.2.2 & FA4 36 2 R Rk £09 ok 24h 31.32%, T
LC2o , )
1.2.1.24h . 0.05
50 , 4,8,12,18,24 , 0.05
h R 11 , , 24h
23.47% 19.64% .
( /h)= _ 2.3
(h) 2.3.1 WHEAMLZHRE RGBS B iE
1.2.3 & ZA b 2 RF R H BT B A ITA . , .,
- T WA EA R
BT 69 % oh Nak amutal !
12 em

) )

LC20
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1
Tab. 1 Toxicity of paraquat on adults and larvae of ladybird
LCs0(95% )/ LCao(95% )/
( ) r (mLe L™ 1) (mLeL™")
y=11.8030x- 13.6150 0.9980 0.0019 37.77(35.25~ 40.47) 32.06(28.30~ 36.32)
y= 11.556 Ox — 13.474 0 0. 9979 0.0020 39.69(37. 11~ 42.44) 33.57(30.07~ 37.48)
y=8.3919x-4.1226 0.9925 0.0075 12.22(9.79~ 15.25) 9.70(6.79~ 13.87)
2
Tab.2 Effects of sublethal doses of paraquat on predatory rates of ladybirds
T T T
/h LC20 LCZ() LCZO
4 3.93%X0.75 5.22%0.64 - 5.169 0.000 3.85%0.83 4.25%0.44 - 1.163 0.249 3.82%0.77 3.93%£0.53 - 0.542 0.590
8 3.62%0.86 4.35%0.58 - 3.691 0.000 3.08%0.46 3.95%0.58 - 3.076 0.03 3.03%0.43 3.32%0.47 - 1.404 0. 166
12 3.37%0.39 4.12%£0.18 - 4.086 0.000 2.25%0.39 2.83F0.18 - 1.854 0.069 2.15%£0.37 2.38%0.26 - 1.296 0.200
18 2.33%£0.97 2.88%0.42 - 2.275 0.027 1.80F0.67 2.18%0.42 - 1.388 0.170 1.63%£0.54 1.85%0.72 - 1.477 0. 145
24 1.82%0.12 2.65%0.63 - 3.435 0.001 1.50%£0.12 1.97%0.63 - 1.760 0.084 1.35%0.24 1.68£0.57 - 1.951 0.056
24h
31.32 — — — 24. 47 - — - 19. 64 - — -
/ %
3 ( )
Tab.3 The total curvilinear angles and the angular velocities of ladybirds
/. LCy T LGy T LGy T

0~ 15 ¥/ (°) 315.86%9.31 418.40%9.87 7.510 0.000 401.73%14. 66 496.87%£14.07 4. 363 0. 001 421. 00 £23.65 524. 00 £21.44 3. 183 0. 007

W/ (°/s) 21. 06 27. 89 26. 78

33.

12 28.07

34.93

15~ 30 ¥/ (°) 220.93%10.01 296.33%9.24 5.771 0.000 331.53%16. 26 463.40£48.14 6. 923 0. 002 244. 53+17.46 335.93£22.34 3. 016 0. 009

W/ (°/s) 14.73 19. 76 22. 10

30.

89 16.30

22.40

30~ 45 ¥/ (°) 237.13£10. 60 290.47£12.38 3.481 0.004 204.93F16. 86 262.87120.04 2. 587 0. 022 247. 13116.88 343.20124.80 3.431 0. 004

45~ 60 ¥/ (°) 221.27%13. 19 284.93%15. 18 2.633 0.020

o (°/s) 1581 19. 36 20. 33

o/ Cls) 1475 19. 00 —

24.

19 16.48

22.88
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0~ 15, 15~ 30, &A% 5, 18] 3B 35 044 Fhvk
30~ 455
T 0. 01 , 45~ .
60s T 0. 05 LC20
0~ 15,15~ 30s
T 0. 01 T
, 30~ 455 T 0.05 ,
(0.0
0.01 T > ( 0.05) > ( 0.05).
18. 36% ~ 25. 44%, 15. 97% ~ .
28.46% 19.66%~ 27.99%. 35.11% ~
2.3.2 A FANEZIRERHEN BILL Ut 44.49%, 29.58% ~ 41.56%,

A% B 1) 3B H 09 F vk

LC2o

0.01) > ( 0. 05) > (
0.05) .

19. 42% ~ 27. 36%
19.40% ~ 29.01% 13.90% ~ 21.82%.
2.3.3 B EA L 2k EEHEN BEE S

4

Tab. 4 T he average distances and linear velocities between stops of ladybirds

36. 24% ~ 40. 60% .

LCy T LCy T LGy T
L/cm 1.4510.14 1.80£0.10 2.313 0.036 1.35%£0.11 1.73%0.11 2.909 0.011 0.86%0.09 1. 10£0.11 1.514 0.152
1 V/ (cmes 1) 0.10 0. 12 0. 09 0. 12 0. 06 0.07
1 2 L/em 2.21%0. 14 2.96%0.21 2.454 0.028 2.20%0.14 2.73%0.14 2.638 0.019 1.51%£0.11 1.83%0.15 1.912 0.077
V/(cmes 1) 0.15 0.20 0. 15 0. 18 0. 10 0.12
2 3 L/cm 2.39%0. 14 3.29%0.14 4.001 0.001 3.99%10.26 5.6210.37 9.445 0.00 2.23%0.14 2.59F0. 14 2.417 0.030
V/(cmes 1y 0.16 0.22 0.27 0. 37 0. 15 0.17
3 4 L/cm 2.89%0.23 3.81%0.19 2.868 0.012 — — - = — — - =
V/(ecmes 1) 0.19 0.25 — — — —

L: s Ve
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5

Tab.5 T he linear distances from food to different stops and the searching areas of ladybirds

LCao T LCao T LCao T
L/ an 1.45%0. 14 1.80%0.10 2.313 0.036 1.35%0.11 1.73%0.11 2.909 0.011 0.86%0.09 1.10%0.11 1.514 0.152
S/ em? 6.60 10. 18 573 9. 40 2.32 3.80
L/ an 1.87%0.17 2.51%0.22 2.436 0.029 2.40+0.17 2.86%0.18 2.415 0.030 1.21%£0.11 1.57%0.13 2.574 0.022
S/ em? 10. 98 19. 79 18.10 25.70 4. 60 7.74
L/ an 2.77%0.24 3.47%0.21 2.644 0.019 4.09%0.30 5.35%0.35 3.116 0.008 2.10%0.16 2.63%0.12 2.879 0.012
S/ em2 24. 10 37. 83 52.55 89.92 13.85 21.73
L/ an 2.93140.17 3.65%0.26 2. 175 0. 47 — — - = — — — —
S/ em2 26. 97 41. 85 — — — —
;S
2
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Sublethal effect of Paraquat on predation and aresa restricted searching

behavior the Ladybird Beetle Coccinella septempunctata

(Coleoptera: Coccinelidae)

XU Rui', WU Di’, YANG Song', LIU Xia’,
HUANG Y{, ZHOU Jiexuan', KUANG Rong ping'
(1.School of Life Science, Yunnan University, Kunming 650091, China
2. Biology Protection Department, Southwest Forest College, Kunming 650224, China)

Abstract: The impact of sublethal doses of Paraquat on predation and arearestricted searching behavior of

the ladybird beetle Coccinella septempunctata, most commonly simply called the ladybird, was studied by in

fecting ladybirds with different concentration of Paraquat and watching their life history. T he results showed

that although the commonly used concentration (20 mL/L) of paraquat in field was lower than the LCso for

female and male adults, it could cause 95. 7% mortality to larvae. The predation speeds and area restricted

searching effects of both adults and larvae ladybirds were significantly affected by Paraquat.

Key words: Paraquat; ladybird; predation speed; arearestricted searching; sublethal



