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Integrated control of carmine spider mite by five kinds of
pesticides combined with Neoseiulus cucumeris
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Abstract To find the method for the integrated control of carmine spider mite, Tetranychus cinnabarinus and de-
lay its resistance to pesticides, the joint actions of each of five commonly pesticides (abamectin, azadirachtin, ma-
trine, pyrethrins and imidacloprid), and Neoseiulus cucumeris (Oudemans), the natural enemy of cotton red spi-
der mite were studied. N. cucumeris was released after application of pesticides for seven days (for 0. 3% aza-
dirachtin EC) or six days (for other pesticides). The results showed that the combined action of 1.8% abamectin
EW (1:8 000) and N. cucumeris had the best control efficacy of 96.63% at 20 days after N. cucumeris releasing.
The control efficacies of N. cucumeris and 0.3% azadirachtin EC (1:250) were 59.7% and 90.16% after one day
and 20 days, respectively, after N. cucumeris releasing. The control efficacy of N. cucumeris and 0.5% matrine
AS (1:2 000) was 82.65% at 20 days after N. cucumeris releasing. The results provide options for sustainable con-
trol of T'. cinnabarinus and for the delay of pesticides resistance.
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Table 1 Control efficacy of five pesticides on carmine spider mite

A M Qb PR RE RRIEFET -3/ Y% CEYE T hrEiR)  Corrected mortality (mean=SE)
Insecticide Concentration 1d 2 d 3d 4d 5d

0. 3% EpBZ: EC 1:250 (27+1.22)dD  (3242.000eE  (32+1.22)fF  (48+1.22)eE (63+1. 22)dD
0. 3% Azadirachtin EC 1:500 (A7£1.22)fF  (18=%1. 22){F (23£1.22)gG  (33£1. 22)fF (4241.22)eE
0. 5% 75208 AS 1:1 000 (9741, 22)aA 100 aA 100 aA 100 aA 100 aA
0.5% Matrine AS 1:2 000 (5471.00)bB  (874=1. 22)cBC 100 aA 100 aA 100 aA
L 5% B4 % EW 1:250 (2241.22)eE  (6241.22)dD  (82+1.22)cC  (87+1. 22)bB (90=1. 58)Bb
1. 5% Pyrethrins EW 1:500 (14=£1. 00 {F (30£2. 24)eE (72+1. 22)dD (77£1. 22)cC (80=£1. 58)cC
1. 8B 4EE 2% EW 1:6 000 (52=£1.22)bB  (92+1.22)bB 100 aA 100 aA 100 aA
1. 8% Abamectin EW 1:8 000 (4471.000cC  (83%1.22)cC  (89=%1.00)bB 100 aA 100 aA
70 % Mg s Bk WP 1:1 000 (28+1.22)dD  (3241.22)eE  (40+1.58)eE  (53=1.22)dD (6341. 22)dD
70% Imidacloprid WP 1:1 500 (A7+1.22)fF  (19%1. 87 IF (22£1.22)gG  (27=£1.22)gG (3141. 87)IF

Fy,10 485. 399 495. 943 1 000. 606 971. 173 364. 602

P <<0.000 1 <<0.000 1 <<0.000 1 <<0. 000 1 <0. 000 1

1) R RISVER 5 /IS ST RERIR S 30 7R 73 3 3R BB 28 Rk ) B K (P << 0. 09) B K (P << 0.0, I,

The different small or capital letters in the same column mean significant difference at 0. 05 and 0. 01 levels, respectively. The same below.

R2 5 FFRAFNENITNMNEHH 20N

Table 2 Control efficacy of five pesticides on Neoseiulus cucumeris

Z i) Ab B REIEFET -2/ Y% CEPHE ARHEIR)  Corrected mortality (mean==SE)

Insecticide Concentration 1d 2d 3d 4d 5d
0. 3% ENffiE EC 0. 3% Azadirachtin EC  1:250 (55£2.20)bB  (77£1.22)bB  (9241.22)bB 100 aA 100 aA
0. 5% 206 AS 0. 5% Matrine AS 1:2 000 (4741.22)cC  (83+1.22)aA  (97+£1.22)aA 100 aA 100 aA
1. 5% 352 EW 1. 5% Pyrethrins EW  1:500 (32£1.22)dD  (53+1.22)dD  (7841.22)cC  (96=2.45)abA 100 aA
1. 8% P42 EW 1. 8% Abamectin EW  1:8 000 (484+1.22)cC  (63£1.22)cC  (79£2.34)cC  (94+1.87)bB 100 aA
70 %ok sk WP 70 % Imidacloprid WP 1:1 000 (73+£1. 22)aA (83+£1.22)aA (94+2. 24)abA 100 aA 100 aA

Fo,40 100. 682 118.133 60. 385 4.211 0. 000

P <<0. 000 1 <<0. 000 1 <<0. 000 1 <<0. 000 1 <<0. 000 1
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Table 3 Residual toxicity of five pesticides to Neoseiulus cucumeris

5T F ] /d RS RIS 18] JG AL IESE T 3R / %6 B
mE,“,IJ Residual Corrected mortality after releasing N. cucumeris Toxicity degree
Insecticide .
time 1d 2d 3d 4d 1d 2d 3d 4d
0. 3% EpME EC 1 (9341, 2)aA (9841, 2)aA 100 aA 100 aA 3 3 4 4
0. 3% Azadirachtin EC 2 (80=1. 5)bB (83=+1.2)bB (9141.0)bB (9642, 2)bA 3 3 3 3
3 (66==1. 0)cC (69741, 8)cC (80=1.5)cC (90=43.5)cB 2 2 3 3
4 (4541.5)dD (5041. 5)dD (70=%1. 5)dD (8543.5)dC 2 2 2 3
5 (3041. 5)eE (4141.0)eE (4941, 0)eE (5142, 2)eD 2 2 2 2
6 (2041, 5HIF (3041, 5)IF (35+1. 5)IF (3942. IE 1 2 2 2
7 9+1.0)gG (1941. 0)gG (2441, 0)gG (2543. 5)gF 1 1 1 1
Fg.28 518. 864 429. 284 553. 651 616. 191
P <<0. 000 1 <<0. 000 1 <<0. 000 1 <<0. 000 1
0. 5% TSI AS 1 (75+1.5)aA (94=+1. 0)aA (97=+1. 2)aA (98=1. 2)aA 2 3 3 3
0.5% Matrine AS 2 (6541. 5)bB (7041. 5)bB (854+1.5)bB (9041. 5)bB 2 2 3 3
3 (5141, 8)cC (5641, 8)cC (7741, 2)cC (8141, 8)cC 2 2 2 3
4 (4041, 5)dD (4541.5)dD (55+1.5)dD (7541.5)dD 2 2 2 2
5 (2641. 0)eE (3641. 0)eE (42+1. 2)eE (4312. 0)eE 1 2 2 2
6 (2041. 5){F (2041, 5){F (24=%1. OIF (264+1. OIF 1 1 1 1
7 (1141, 0)gG (1141, 0)gG (161, 0)gG (1641. 0)gG 1 1 1 1
Fs.2s 255. 828 413. 976 586. 551 465. 167
P <<0. 000 1 <0. 000 1 <<0. 000 1 <<0. 000 1
1. 5% kM35 E EW 1 (71£1. 0)aA (93=£1. 2)aA (98=+1.2)aA 100 aA 2 3 3 4
1. 5% Pyrethrins EW 2 (5641. 0)bB (6641.0)bB (7941.0)bB (9141.0)bB 2 2 2 3
3 (4141.0)cC (5141, 0)cC (66+1. 0)cC (8141.0)cC 2 2 2 3
4 (3041. 5)dD (3541.5)dD (5041, 5)dD (7041, 5)dD 2 2 2 2
5 (2141. 0)eE (2641. 0)eE (36+10)eE (5041, 5)eE 1 1 2 2
6 (1041, 5)F (1441, OIF 1941, OIF (2141, OIF 1 1 1 1
7 (4+1.0)gG (6+1.0)gG 9£1.0gG (9+1.0)gG 1 1 1 1
Fg,08 415. 267 731. 333 807. 852 949. 333
P <<0. 000 1 <<0. 000 1 <<0. 000 1 <<0. 000 1
1. 8P4 B 2% EW 1 (86=1. 0)aA (94=+1. 0)aA 100Aa 100Aa 3 3 4 4
1. 8% Abamectin EW 2 (75+1.5)bB (81%1. 0)bB (9141. 0)bB (97=+1.2)bB 2 3 3 3
3 (4541.5)cC (7941. 0)bB (84=1.0)cC (8540. 0)cC 2 2 3 3
4 (3041, 5)dD (5941. 0)cC (6941, 0)dD (7941. 0)dD 2 2 2 2
5 (1541.5)eE (2541.5)dD (30%1.5)¢eE (4941, 0)eE 1 1 2 2
6 (1141. 0 IE (1241. 2)eE (1540. OIF (2040. OIF 1 1 1 1
7 (4+1. 0)gF (50. O IF (540.0)gG (1040. 0)gG 1 1 1 1
F.28 556. 41 1 153. 458 1924, 242 2 706. 284
P <<0. 000 1 <<0. 000 1 <<0. 000 1 <<0. 000 1
70 Yo i, HL gk WP 1 (9141.0)aA 100 aA 100 aA 100 aA 3 4 4 4
70% Imidacloprid WP 2 (8241. 2)bB (8941. 0)bB (9641. 0)bA (9641. 0)bA 3 3 3 3
3 (70=0. 0)cC (752+0. 0)cC (86+1.0)cB (9040. 0)cB 2 2 3 3
4 (6141.0)dD (64741.0)dD (7941. 0)dC (84=41.0)dC 2 2 2 3
5 (5141.0)eE (5941. 0)eE (74=1. 0)eD (8541.5)dC 2 2 2 3
6 (4041, 5)IF (5041, 5){F (60+1. 5){E (7041. 5)eD 2 2 2 2
7 (2941. 0)gG (3441, 0)gG (4941. 0)gF (53%1. 2IE 1 2 2 2

Fe.2s 435. 417 554. 154 319. 422 216. 823
P <<0. 000 1 <C0. 000 1 <0. 000 1 <Z0. 000 1
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Table 4 Relative control efficacy of pesticides and Neoseiulus cucumeris against carmine spider mite

QbR FXTBIIARCH /%  Relative control efficacy
Treatment 1d 5d 10 d 15 d 20d
Aza+NC (59.7042.01)cC (84.1741. 38)bB (95. 1540. 72)abA (94. 8340. 65)aAB (90. 16+0. 66)bA
Mat-+NC (83.58+0.91)bB (89.18+1.13)aAB  (92.62+0. 58)bA (90. 08+0. 700bB (82.65+1.13)cB
Pyr+NC (79. 85+0. 37)bB (74.6740.97)cC (62.87+1.61)cB (44. 2142, 38)dD (31.87+2.19dC
Ave+NC (93. 6640. 46)aA (92. 3540. 87)aA (97. 0540. 78)aA (96. 940. 65)aA (96. 63+0. 32)aA

NC (29. 85+4. 67)dD (33.77%2. 30)dD (61.40+1. 48)cB (55.1741.52)cC (35.23%2.52)dC

Fy20 118. 334 280. 373 261. 506 326. 91 375.79

P <0. 000 1 <20. 000 1 <<0. 000 1 <20. 000 1 <20. 000 1

1) Aza: EIBRE; Mat: 20 Pyr: FRITE; Ave: BILERR; NC. WRH/INERE: Azat+NC: EIBERAHE 7 d BROEURHT/NZ Y ; Mat+
NC: ®Z At HG 6 d BRI/ ; Pyr+NC: BRI RAIG 6 d BB /NEH ; AvetNC. FIZERRALFE 6 d s

BN

Aza; Azadirachtin; Mat; Matrine; Pyr: Pyrethrins; Ave: Abamectin; NC: Neoseiulus cucumeris; Aza+NC: N. cucumeris was released
7 days after treatment with azadirachtiny; Mat+ NC: N. cucumeris was released 6 days after treatment with matrine; Pyr+ NC: N. cu-
cumeris was released 6 days after treatment with pyrethrins; Ave+NC.: N. cucumeris was released 6 days after treatment with abamectin.
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Aza: Azadirachtin; Mat: Matrine; Pyr: Pyrethrins; Ave: Abamectin; NC: Neoseiulus cucumeris; Aza+NC: N. cucumeris was released 7 days after
treatment with azadirachtin; Mat+NC: N. cucumeris was released 6 days after treatment with matrine; Pyr+NC: N. cucumeris was released 6 days after
treatment with pyrethrins; Ave+NC: N. cucumeris was released 6 days after treatment with abamectin; Non: Non-treatment; 1 d/5d/10d/15d/20 d:

Time after release of N. cucumeris

B 1 4FREASENT/ NS R H SRS ERE

Fig. 1 Integrated control of four kinds of pesticides and Neoseiulus cucumeris to carmine spider mite
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