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Abstract The toxicity of three pesticides, imidacloprid, acetamiprid and pymetrozine to Rhopalosiphum nympha-
eae in Nelumbo nucifera Gaertn. , and their safety to crops. were investigated by indoor incubation and field ex-
periment. The results showed that the lethal concentration of 50 percent individuals (LCs,)of imidacloprid, acet-
amiprid. pymetrozine was 0.26 mg/L,0.09 mg/L and 1.0 mg/L, respectively, and there was a significant differ-
ence among the three pesticides in the toxicity to R. nymphaeae. No damage on the growth of N. nucifera was
observed under the experimental dose with the treatment of seed dressing and stem-leaf spraying. The field experi-
ments showed that the control efficiency was more than 90% 7 days after application in Fujian, Hunan, Zhejiang,
Shandong and Hubei. Residual trails showed that the half-life of imidacloprid, acetamiprid, pymetrozine on the
lotus leaf was 2.5—5.9 days, 7.4—9.5 days, and 0.8—1. 3 days, respectively. Imidacloprid, acetamiprid, and
pymetrozine as the easily biodegradable pesticides, remaining in the environment for a short time, are relatively
environment-friendly for use.
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Table 1 Field trial protocol of the insecticides
e A L3/ 1 pe HUbR
Field Variety Sowing date Target level
date

“Z#% Anhui S 3735 05-02 06-19 Hr g
i Fujian %78 3735 03-18 05-25 JEH
Wt Hubei U 4 S 03-10 06-11 ey
W Hunan 3 03 - 05 06-13 TE
VL. Jiangsu 2h3E 5 5 02-28 06-11 g
YLVY Jiangxi 3% 5 5 03-03 06-12 14k
11175 Shandong 7% [E 16 A7 35 = 06 - 02 TE
Wil Zhejiang FEKaS 36 5 05-16 4k

x2 EYREMRBATIIRERE
Table 2 Application dosage for safety assay

ik 1 4 FE
. e
Pesticide Dl?utlon Effective
times dosage

10 %6t Ak WP 250 180
10% Imidacloprid WP 500 90
1 000 45
25 Yo N4 i) WP 250 360
25% Pymetrozine WP 500 180
1 000 90
50 0E Lk EC 250 120
5% Acetamiprid EC 500 60
1 000 30
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Table 3 The toxicity of three pesticides to Rhopalosiphum nymphaeae

Lﬁgﬁz)ﬁfﬂ @937‘;77?% . LCs0/mg « L1 9§%E:fﬁgl‘ﬂ/mg L LCos/mg « L1 95%E1§Z|‘ﬂ/mg L
Pesticide Regression equation 95% Confidence interval 95% Confidence interval
i Hi Bk Imidacloprid y=6.701 5+2. 687 4x 0. 26 0.21~0. 31 0. 96 0. 76~1. 32
IWE H1 ik Acetamiprid y=8. 087 1+3. 017 9 0. 09 0.07~0. 12 0. 33 0. 25~0. 51
LW Efil Pymetrozine y=4.994 8+2. 468 3x 1. 00 0.82~1. 24 4. 66 3.26~8. 00

x4 AEGFELGEWHHBEHRNWER"
Table 4 Field efficacy of different pesticides to Rhopalosiphum nymphaeae

R 27 ﬁ%{}ﬂiﬁ}ﬁiﬁ/ J‘jﬁﬁ‘iﬁm/% Control efficafy
Field Pesticide @ lome #ijE3d 4fETd
Effective dosage Three days after application Seven days after application

4 Anhui 10 %5 itk L bk WP 15 (60. 522, 5)f (71.84=2. OO f
10% Imidacloprid WP 30 (73.1£2.7)c (85.6+2.1)c

45 (80.1£3.6)b (89.3%1.2)a

5200 Lk EC 15 (70.643. Ded (73.243. De

5% Acetamiprid EC 22.5 (79.943.3)b (85.3%2.3)c
30 (86.142. Da (88.543.9)ab

25 % ik R WP 45 (56.01+2.0)g (70. 1£1. HHf

25% Pymetrozine WP 67.5 (66.3E3.0)e (83.4%£1.2)d
90 (75.3%2. Dec (86.5+2. 8)be
ZS%Zi‘szniﬁXn?WG 3.75 (70. 142. 4)d (87.243. Dbc

VL5 Jiangsu 10 6 ik WP 15 (78.844.5)d (85.241.3)d
10% Imidacloprid WP 30 (91.542.9a (95.0£2.0)c

45 (93.8%2.Ma (96.241.0)c

520 e H ik EC 15 (84.542. 4)c (95.1%1. H)c

5% Acetamiprid EC 22 B (93.6%2.6)a (97.7£1. Db

30 (95.640. 9a (99. 0£0. Da

25 % i R WP 45 (89.1+£3.3)b (95.142.4)c

25% Pymetrozine WP 67.5 (93.9%£1.5)a (97.94£0. Db

90 (96.042. 2)a (99.040. 8)a

WiVl Zhejiang 10 Y6 Rt H1 bk WP 15 (88.2+1.6)c (96. 740. 8)c
10% Imidacloprid WP 30 (94.9%1. Db (98.2740. 2)b

45 (97.540.6)a (98.97£0. 3a
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43R 4 Table 4 (Continued)

o s ﬁ&ﬁﬁ}iﬁ}ﬁﬁ?g‘ @fﬁ&fl?ﬁ/% Control efficacy
Field Pesticide g ¢ e 4 3d 4iJE7d
Effective dosage Three days after application Seven days after application

5 %6 ik EC 15 (88.940. e (97.840.5)¢

5% Acetamiprid EC 22.5 (95. 640. Db (98.3%0.2)b

30 (98.04+0. 9a (99.140. 5)a

25 Y5 LIS i) WP 45 (88.8%+1. T (96.340. 8)¢c

25% Pymetrozine WP 67.5 (95.0F£1. Db (98.0+£0. 3)b

90 (97.440. 6)a (98.940. 2)a

Y74 Jiangxi 10 %6 i sy ik WP 15 (82.5+1. 0)d (77.940. 6)f
10% Imidacloprid WP 30 (87.241. 2)be (82.9+0. 7)d

45 (91.440. 8)a (89.242.5)b

5 %0 Bk EC 15 (82.0+1. 6)d (75.843.3)g

5% Acetamiprid EC 22.5 (91.34+1. 0)a (86.741. 9c

30 (92.6+1.0)a (85.541. Hc

25 Yo ML I i WP 45 (77.0%+2. 8)e (80.5+2.3)e

25% Pymetrozine WP 67.5 (82.2£1.7)d (88.4+£0.7)b

90 (85.2+1. 6)c (91.541.5)a

g€ i 1% Thiamethoxam 2.5 (90.0£1. )b (83.4=+1.8)d

Wit Hubei 10 % it AL wk WP 15 (92.942. Dc (90. 742. e
10% Imidacloprid WP 30 (96.5+1. Db (93.042.5)b

45 (99. 040. Ma (97.840. 8)a

5 %0 0E Uk EC 15 (90. 74+3. 2)¢ (88.341. 1)c
5% Acetamiprid EC 22.5 (94. 4%1. Tc (91.2£2. 0)be
30 (98.14+1. Da (95.142. 1)ab
25 Y5 LIS i) WP 45 (94.1£2. D (91. 741. 8)be
25% Pymetrozine WP 67.5 (97.1£2.5b (95.8+3.0)ab

90 (99. 540. 4)a (98.441. Da

1% Shandong 10 %6 i sy ik WP 15 (87.9%£1.6)c (89.541.0)d
10% Imidacloprid WP 30 (96. 440. 6)b (98.140. 4)a

45 (98. 6+0. 4)a (98.9740. Da

5 %0 Utk EC 15 (91. 940. 5)be (95. 440. 6)b

5% Acetamiprid EC 22.5 (98.6£0. 4)a (99.04+0. 3)a

30 (98.9740. 6)a (99. 340. 3)a

25 Yo ML I R WP 45 (87.6+3. 4)c (92.4%+1.5)c
25% Pymetrozine WP 67.5 (95.2+1. Hb (97.44£0. 8)ab

90 (98.140. 5)a (98.740. 3)a

175 Hunan 10 %5 it ik WP 15 (99.9740. 3)a (100. 040. 0)a
10% Imidacloprid WP 30 (100. 0£0. 0)a (100. 00. 0)a

45 (100. 0£0. 0)a (100. 0£0. 0)a

520 BE ik EC 15 (96.84+0.5)b (100. 00. 0)a

5% Acetamiprid EC 22.5 (93.3%1. De (100. 0+0. 0)a

30 (100. 0£0. 0)a (100. 00. 0)a

25 Yo i il WP 45 (93.141. 8)c (100. 0£0. 0)a

25% Pymetrozine WP 67.5 (98.940. Dab (100. 0£0. 0)a

90 (100. 0£0. 0)a (100. 00. 0)a
ta# Fujian 10 %% ik Hu bk WP 15 (98.3+1. 2)ab (98.8+0. 9ab
10% Imidacloprid WP 30 (99. 740. 3)a (100. 0=£0. 0)a

45 (100. 0£0. 0)a (100. 0£0. 0)a
50 BE Pk EC 15 (96.44+1. 8)b (98.340. 6)ab

5% Acetamiprid EC 22.5 (99. 240. 6)a (99. 540. 5)a

30 (99. 740. 2)a (99. 640. 5)a

25 Yo LI il WP 45 (80. 05, 8)e (88.544. 3)d

25% Pymetrozine WP 67.5 (87.0F£2. 4)d (93.7£1. 2)c

90 (90. 74+1. 6)c (95.243. b

D A3 BRI ZIRTE 0. 05 K P25 B3, T,

Different letters in the same column mean significant difference at 0. 05 level among treatments in the same area. The same below.
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XTI B2 SR 457 RE 5 5T BN
217 f T R KR TE 32, 020~ 130. o/\25 800~
130. 0% 19. 4% ~160. 9% =z [a] , t1 5 % B I B
250, Zia 14 d, X0 far R i TR PR R B R A 1y

JCHA 52

x5 IMAFRMLEEFAFZEHERR

Table 5 Safety experiment results of lotus seed soaking by three pesticides

MR/ % B/ % i /cm
Sprout inhibition rate Seedling emergence rate Height
% 7 4

A B2 hm—2  BEES0% 100% K3 3dJE 245 7d Zjf5 14 d 25 7d 25 14 d

Variety Pesticide Effective 50% 100% Three days  Seven days  Fourteen days Seven days  Fourteen days
dosage Germin  Germin after after after after after
-ation -ation germination  application application application application
inCK inCK in CK

o7 10 %6 it mbk WP 180 8.0 4.4 2.1 (97.942. Da (97.9£2. Da  (12.34+0.4)a (23.3%+0.5)a
149 10% Imidacloprid WP 90 4.0 6.5 6.4 (95.842.Da (95.8+2.1)a (11.840.3)a (24.3%+1.Da
45 8.0 2.1 0.0 (100£0.0)a  (97.942. Da (12.540. a (23.140.9)a
5 %00 Bk EC 120 0.0 4.4 2.1 (97.942. Da (97.9%£2. Da  (10.340.7)a (23.2%+0.5)a
5% Acetamiprid EC 60 —4.0 6.5 6.4 (95.842. Da (95.8+2. 1Da  (10.64+2.3)a (24.3+1. Da
30 0.0 4.4 0.0 (97.9£2.1)a (97.9%2. Da (11.1£1. Da (23.140.9a
25 %o ik R WP 360 4.2 0.0 0.0 (97.942. Da (100£0. 0)a (9.940.5)a (23.7%0.2)a
25% Pymetrozine WP 180 0.0 4.4 0.0 (97.92£2.1)a (97.942.1>a  (10.1£0.2)a (24.5£0.7Da
90 4.2 2.2 0.0 (100£0.0)a (97.9%£2. Da (10. 4£0.4)a (23.3%£0.5)a
Xf e CK K — — — (100£0.0)a  (10040.0a  (11.940. Da (23.540.5)a
e 10 % i stk WP 180 8  —4.6 2.1 (10040.0)a  (10040. 0)a  (10.340. 7)a (23.7-0. 2)a
160 10% Imidacloprid WP 90 =l —2.3 4.2 (95.8%2.1)a (95.842.1)a  (10.3£0.5)a (25.6£0.5)a
45 8 0.0 0.0 (100£0.0)a (97.94£2.1)a  (10.140.6)a (24.3%+0.4)a
56 1E i ik EC 120 4.8 2.3 2.1 (97.9£2. Da (97.9£2.DDa  (9.1£0.Da (23.74£0.2)a
5% Acetamiprid EC 60 —9.5 0.0 4.3 (95.8+2.1)a (95.8%2.1a (9.47£0.8)a (24.4%£1. Da
30 0.0 —2.2 —2.1 (100£0.0)a (97.9%2. Da (8.7%0.3)a (23.2%0.9a
25 %5 kA7 R WP 360 4 0.0 0.0 (97.92£2. Da (100£0. 0)a (10.3740.2)a (23.740. 2)a
25% Pymetrozine WP 180 12 8.7 4.3 (97.942. Da (97.9%£2. Da (10.240.2)a (23.4740.9)a
90 4 4.4 0.0 (100£0.0)a (97.9+2. 1)a  (10.840.4)a (23.7%0.9)a
e CK K — - - (100£0. 0)a (100£0. 0)a (10.440.8)a (24.140.5)a
o 58 10 %5 it k. WP 180 4.2 0.0 2.1 (97.9£2. Da (10040. 0)a (10.340. 7)a (23.740.2)a
247 10% Imidacloprid WP 90 —8.3 6.5 4.1 (95.842.1)a (95.8%+2. Da (11.240.8)a (23.3+£0.Da
45 8.3 4.4 0.0 (100£0.0)a (97.9+£2. Da  (11.140.6)a (23.3%0.6)a
56 1E Hi ik EC 120  —4.4 0.0 2.1 (97.9£2.Da  (100£0.0a  (9.9£0.5)a (23.7£0.2)a
5% Acetamiprid EC 60 —4.4 4.3 4.2 (95.842.Da (95.8+2. Da (10.240.2)a (23.3+0.Da
30 0.0 4.3 0.0 (100£0.0)a (97.9%2. Da (10.44-0. 4)a  (23.3%£0. 6)a
25 Y6 L1 i WP 360 0.0 —2.2 0.0 (97.9%2. Da  (1002£0. 0)a  (10.3%0. 2)a  (24.0==0. 5)a
25% Pymetrozine WP 180 8 6.7 4.3 (97.942. Da (97.9%£2. Da (10.0£0.3)a (23.440. 8)a
90 0.0 6.7 0.0 (100£0.0)a (97.942. Da (10.1£0.5)a (23.740.9)a
i CK K = = — (100+0.0)a  (1004+0.0)a  (11.040.9Da (23.1£1. Da
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Table 6 Safety experiment results of the plant growth
o . 24)5 7d  Seven days after application 25)5 14d Fourteen days after application
sl swzim OO TR/ WWEBUNE/ % BERER SRBURICE/ %
Variety Pesticide Effective dosage Increment- rate of  Increment rate of Increment‘ rate of Increment rate of
the height leaf area the height leaf area

5% 45 10 %6 i Hyopk WP 180 (41.6+£15. 8)a (67.8%32.3)a (75.7£22. 3)a (130. 9£45. 6)a
10% Imidacloprid WP 90 (68.1£9. Da (38.8£18. 3)a (85.7£12.9a (97.1436.3)a
45 (53.5£14. 3)a (58.9£19. Da (62.7£18. Ha (105. 0F£44. 9a
5% e du bk EC 120 (39.0£39.0)a (32.0£17.6)a (109. 6£23. Ma (49.5=£15. 0)a
5% Acetamiprid EC 60 (39.7£39. Da (123.4£87.5)a (60.5£20. 9a (135.5£68. 9a
30 (34.2+34.2)a (59.2419. 8)a (52.4+12. Ha (99. 7422. Ha
25 %o i R WP 360 (42.37£6.9)a (70.5£36. Da (72.92£16.0)a (91.2£37. 9a
25% Pymetrozine WP 180 (46. 6+11. 6)a (130.0£79. Da (66.7£19.5)a (156. 8481.7a
90 (48.7+4.8)a (54.4%£25.5)a (82.3£10.5)a (81.9426.4)a
Xt CK WK (38.249.9Da (53.5£29. 2)a (93.74£30. Da (175.52£90. 0)a
SP5E 5 5 10 %6 Nt He ke WP 180 (57.1£8.8)a (26.546.2)a (63.1£13. Da (114. 3+58. 41)a
10% Imidacloprid WP 90 (28.5+8.9a (25.8%11. Da (56.7£10. 9a (58.47£20. 2)a
45 (36.6+16.2)a (41. 2410. 2)a (47.7+18. Da (76.2+14. Da
520 WE Lk EC 120 (50.0+£17. 8)a (97.6+16. 8)a (61.0+16. 8)a (142, 745. 0)a
5% Acetamiprid EC 60 (54.5+£10. 8)a (59.1£10. 8)a (72.92£10. 8)a (76.1£38. 9a
30 (39.5+£16.3)a (89.9£16. 3)a (49.8+£16. 3)a (130. 9£51. 8)a
25 % i R WP 360 (33.9+£13.6)a (70.5£36.2)a (65. 0£20. 0)a (91.2£37. 9a
25% Pymetrozine WP 180 (46.6E11.6)a (130.0£79. Da (66.7£19.5)a (156. 8+81. 7a
90 (45.7£4. 8)a (54.44£25.5)a (82.3£10.5)a (81.92£26. 3)a
XTE& CK 5K (38.249.9a (20.2%4.6)a (93.7£30. Da (78.1426.0)a
ENAN 10 Y6 itk HL ik WP 180 (34.5£15.3)a  (160.9495. 2)a (44.7+£21.6)a (209.9%£75. 4)a
10% Imidacloprid WP 90 (59. 8425. H)a (124.9£54. 9a (73.47£19. Da (228.3472.9)a
45 (65.0£19. Da (61.1£37. 2)a (81.7£21.5)a (105. 1£67. 2)a
5% g d1 bk EC 120 (41.3%£9.5)a (31.4=£7.5)a (53.0£11. 9a (49. 614, Da
5% Acetamiprid EC 60 (50.7£7.3)a (25.97£7. 2)a (71.2£10. Ha (84.6+18.6)a

30 (37.7%£15. Da (19. 4=£6. 3)a (49.92£15.6)a (47.1£8.6)a
25 Yo ik iF e WP 360 (35.3£8.9a (55.2%25. Da (45.1%9.5)a (73.97£29. 9a
25% Pymetrozine WP 180 (34.0%8.5)a (30.2+12.5)a (43.6+10. 2)a (63.6419. 9a
90 (20.4%47.3)a (26.5£18.5)a (33.1£5.9)a (46.9415. 4)a
XfiE CK K (38.3£7.7a (33.2%£17. Da (64.3£12. 3)a (111. 6450. 0)a

2.4 HBEITMH

10 %6 nk B Bk WP, 5% g B Bk EC. 25 % nit 45F i
WP FEZEM T HTH RS WL 1. A IR RS . 25
FIAEE N 5% B Bl TR . 2505 7 d ik kR
PALE 0. 03~0. 2 mg/kg Z [A], (&M 5k 64. 0% ~
90. 2% s WE HUBKFR FE 7E 0. 12~0. 54 mg/kg Z[H], [#
fift ik 28. 9% ~85 %0 , LW 5% B8 <<0. 002 mg/kg.
Rk 99. 9% LA . ZiJa 14 d. ik demksk B <<
0. 005 mg/kg, [EMEZIK 99. 9% LA |, mE bt sk B4 AE
0.07~0. 25 mg/kg = [a], & f# % 62. 1% ~91. 8%,
Fieah ) o — 7 R AT 2 R e 3 B A 2 2
(Ty2) ML HR A 2. 5~5.9 d, BEH Bk 7. 4~9.5 d,

MEAFER Y 0. 8~1. 3 d,3 P24 8 b Mg 24

1026 1k H bk WP ()it FH 77 5 24 45 g/hm® FiI
67.5 g/hm?® B, HAE 1 FIE F o e 2458 B 34/
F 0. 005 mg/kg; 520 BE 4L bk EC 78 it JH 7] 2k
22.5 g/hm’* 1 33. 75 g/hm’ T, HAEFE M P i
ZER A HIY/NT 0. 01 mg/kg; 25 VoI WP 7Ejiti F
FI4 67.5 g/hm® F1 101, 25 g/hm?* &/ F AEZET-FI
SEFE P LR B R /NT 0. 002 mg/kg, S BRIREIR
F2% B gk MRL {8 0. 2 mg/kg. H # [ me &k
MRL 1§ 0. 5 mg/kg FuLF Al MRL {E0. 2 mg/kg, it
Hamk g PKFIEEF IR 2 )5 14 d R SR B
B B R T A
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Fig. 1 Degradation dynamics of three pesticides on the leaf

3 itig

D TR L T B IR A I A R 2 A
IS RIEAR R A T R IR A AR 2
MBI 3% SRR Lk PR ERL DK 71 22 W7 25 5F R Bl
AR AR B R A R R BT
B (EARA XS B 1 R G IE . AT

BN e PN I H R X 35 44 7 A5F 2 B o BRAR Y &
PRI P 0 ] 7 285 o [ X S 1) 22 A P AR iy
ek S ) 2 B - 9 L 5 B 0 W) (BROR SB IR A WD) T
1988 AFAIF A 1477 B HE I FEY IV JHe 26 3% 2590 AR T D7
AR AN TR T MR RIS A% UG ol 37 ™ A 1 B
RONE o S 2B ™ o DRITHT 25 Mk s b B o ok
(9 LERH  MLASF ) 2 A PR R R IR . 72 h N
TP IR T PR MR S o ) {ELE T ) 25 )5
7 M X 3 24 7 O 114 917 2815 W HR IR A I B PR AT
H2ERA L.

LA PRI A W L T ()6 A 700 nHr i it
HUBHMIIE HL RS TR 1 A 2 R A I B B
SO T I M 9 B B L L X B 2 4

LR IELN TS L IR BT AR ) 22 4V Rk
B IR 4 2R & MEL AP ) | b SR R R E SR DRI 3 o 245 75 2
X8 T B 3 3 RS A

S 3Lk
(1] Bsc. BSR4 ATHE RIS A AT hiE A YE, 2001
(1):23-24.

(2] s, ™. FE4E BN R FR S REGEUAL]]. Bl A
3, 2009(2):30 - 31.

(3] BRI, B0y, RHE. 55, 4R WA R b B B TR I S AR L
[J]. KiT#EsE, 2013 (18):116 - 118.

[4] VLRS. 3 MARZGBIAMEA ST MBCR LT ]. R,
2014(8):10 - 12.

(5] FMM, Bz, ndekpyia i b 250 s mr s 0], Rl
B, 1998 (4):18 - 20.

[6] Z=Ti4e, HaXBR, i EoR, 5. 02 bk, ol okt 22 19 2F 9 v
R L) ] A ERA . 1999, 25(6):42 - 43.

(77 A A, BEA. BREil, 25 s me oK s a7 o0 Ay
R[], R EKRERS: . 2010, 24(6) 1635 - 640,

[8] s, BT, Far L. Fiiaf d . (R B HE R R——
MEASFIR (pymertrozine) [J]. HAAZY, 2002, 24(2):46 - 47.

[90 Rk, T8, HARIK, 45, 07w A 24 70) i Ok i B v 4
FURI IR ] B ZY, 2007, 6(2):52-53.

(TS | )





