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Toxicity of various insecticides against Tuta absoluta
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Abstract: [ Aim] Tuta absoluta is a type of worldwide invasive pest that causes destructive damage to tomatoes. To provide a theo-
retical basis for the scientific control of T. absoluta production, we determined the toxicity and control effect of various pesticides a-
gainst T. absoluta larvae. [ Method] The toxicity regression equation of each pesticide on different instar larvae was calculated using
toxicity measurements. The efficacy of each pesticide on larvae was determined from 1 to 21 days after treatment via field efficacy e-
valuation. The control effects of various types of pesticides on tomato leaf miner were comprehensively analyzed. Further the control
effects of various insecticides on T. absoluta were compared and analyzed using indoor toxicily tests and field trials. [ Result] The re-
sults of indoor toxicity tests showed that the sensitivities of azadirachtin and emamectin benzoate were the strongest toward 7. absolu-
ta. Azadirachtin exhibited the strongest toxicity against the 1st instar larvae, with an LCy, value of 3.22 mg - L™". The toxicity of em-
amectin benzoate was strongest against the 2nd—4th instar larvae, with LC,, values of 7.1046, 7.5663, and 4.375 mg + ™", respec-
tively. This was followed by chlorphenamide and ethyl polybactericide. Beta-cypermethrin and methoxyfenozide also exhibited high
toxicity against T. absoluta. The sensitivities of imidacloprid, thiamethoxam, and nitenpyram against 7. absoluta were relatively
weak. The results of the field control showed that emamectin benzoate had the best control effect and persistence, with control effects
of 74.11% , 71.42% , and 60.03% on the 7th, 14th, and 21st days after treatment, respectively, followed by chloramphenicol, eth-

yl polybactericide, and beta-cypermethrin. Azadirachtin exhibited good persistence, and the control effect of azadirachtin was greater
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than 50%, 7-21 days after treatment. Methoxyfenozide, imidacloprid, thiamethoxam, and nitenpyram exerted relatively weak effects

on T. absoluta. [ Conclusion] Emamectin benzoate, chloramphenicol benzamide, and ethyl polybactericide, which have good appli-

cation prospects, could be used as the first choice of pesticides to control 7. absoluta in production. Azadirachtin and beta cyhalo-

thrin could be used alternatively.
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Table 1 Toxicity of different kinds od insecticides against 7. absoluta larvae

27 Hi iy ﬁmmam; /rﬁaé?zﬁ( x2 HIE R 95%%312@
Insecticide Insect Toxic regression Correlation Chi- LCs/ 95% confidence
age equation coefficient square (mg + 17! ) interval/ (mg - L! )
5 H 1% 1 Y=0.8852X+3.2118 0.9301 1.7497 104.7476 46.1684 ~398.6150
Thiamethoxam 2 Y=0.6519X+3.4670 0.9260 0.9231 2247317 75.4049 ~555.0928
3 Y=0.9244X+2.1749 0.9127 1.6913  296.4312 123.2525~308.9589
4 Y=0.8705X+2.6729 0.9261 1.2517  471.1952 167.9854 ~756.6555
SR FH it e 1 Y=1.3836X+3.6815 0.8158 1.7885 8.9753 0.4390~18.1736
Chlorantraniliprole 2 Y=1.2158X+3.7810 0.9173 1.0562 10.0619 0.5592~20.6587
3 Y=0.9234X+3.8541 0.9563 0.4859 17.4159 0.0069 ~ 56.14464
4 Y=0.9200X+3.6931 0.9470 0.5253 26.3359 2.8683~50.0619
1R 1 Y=0.8235X+3.8483 0.9800 0.1323 25.0377 9.5428 ~99.0403
Rotenone 2 Y=1.0380X+3.4850 0.9609 0.4621 28.8084 11.2968 ~56.2358
3 Y=1.0307X+3.6545 0.9541 0.5582 20.2069 8.6748 ~98.1462
4 Y=0.9845X+3.2862 0.9595 0.3277 55.0467 13.7811~70.0382
W4« ki 1 Y=1.0124X+3.0624 0.9856 0.1549 81.9914 32.8304~158.3475
Abamectin monosultap 2 Y=1.2157X+2.7138 0.9630 0.4816 75.9597 34.8606~ 105.7750
3 Y=1.5397X+1.9236 0.8490 1.6434 99.5381 46.9472~284.0512
4 Y=1.3277X+2.2501 0.8113 1.9449 117.8162 49.2356~564.0458
R G B B 2 T R H Rk 1 Y=0.9219X+4.3488 0.9370 1.1052 5.0859 1.6831~21.5049
Emamectin benzoate 2 Y=1.2493X+3.9362 0.8200 2.2873 7.1046 3.8549~21.5546
3 Y=0.9656X+4.1513 0.9900 0.0993 7.5663 2.0695 ~34.2270
4 Y=0.8625X+4.4471 0.9795 0.4166 4.3750 1.8180~14.5973
[T 1 Y=0.7099X+3.7712 0.9429 1.0605 53.8209 18.6407 ~ 88.3737
Avermectin 2 Y=0.9366X+3.5098 0.9293 1.3659 38.9945 17.188~116.5487
3 Y=1.7160X+1.9332 0.8477 2.0201 61.2595 34.0497 ~331.5993
4 Y=0.5645X+3.8457 0.9055 0.8957  110.8632 26.3303 ~208.2589
A 1 Y=0.4786X+4.7569 0.9724 0.2033 3.2206 0.4931~10.3987
Azadirachtin 2 Y=0.5228X+4.4428 0.9172 0.9000 11.6335 3.1378~25.3687
3 Y=1.2285X+3.5738 0.8152 1.6678 14.4862 6.7144~185.8483
4 Y=1.1844X+3.4565 0.8254 2.2124 20.0996 8.1275~92.1658
S € e 1 Y=0.8519X+4.1030 0.8937 1.5070 11.2950 3.8056~ 123.3229
Beta-cypermethrin 2 Y=1.2543X+3.3605 0.9314 1.1443 20.2797 10.0082~48.8718
3 Y=1.3719X+2.8790 0.8200 1.2598 35.1626 17.4347~62.6171
4 Y=0.5925X+4.0803 0.9374 0.4742 35.6681 8.481~196.1311
P E B 1 Y=1.0605X+2.8735 0.7517 3.1043 101.2232 40.852~278.5815
Nitenpyram 2 Y=1.0572X+2.9657 0.9700 0.3263 83.9847 36.1086~237.6525
3 Y=0.4774X+4.1501 0.9520 0.1254 60.2735 17.2055 ~ 83.4949
4 Y=0.6213X+3.6034 0.7979 1.2904  176.9722 32.8954~398.9212
LHEELZAWER 1 Y=0.8761X+4.0892 0.9148 0.8972 10.9568 3.5208 ~ 69.8903
Spinetoram 2 Y=0.9139X+3.7505 0.9316 0.8056 23.2939 9.5739~65.7559
3 Y=0.9213X+3.8199 0.8975 1.0837 19.0957 7.3736~67.5871
4 Y=0.9811X+3.6597 0.9120 1.1365 23.2395 9.8221~88.3771
FH S L T 1 Y=1.4879X+2.7338 0.8249 2.1720 33.3518 1.6817~69.3978
Methoxyfenozide 2 Y=0.9965X +3.8698 0.7878 1.7657 13.6210 1.2923 ~31.4030
3 Y=0.9213X+3.8199 0.8975 1.0837 19.0957 7.3736~68.1489
4 Y=1.1790X+2.7623 0.9914 0.1401 79.0760 17.0198 ~ 162.8675
i, sf Bk 1 Y=0.4515X+3.8472 0.8992 0.5101 357.3110 158.5905 ~409.2790
Imidacloprid 2 Y=0.8413X+2.5021 0.9747 0.3759  931.7463 540.0797 ~ 1858.3579
3 Y=0.4957X+3.3327 0.9048 0.3387  2308.2707 867.0396 ~ 9687.2090
4 Y=0.5213X+3.3563 0.9797 0.0667  1423.3786 329.5764~2158.3678
2.2 HEIFAIE R RER 1 B A R R i, 255 7 .14 KRBk

ANTR) 28 700 6T 3 a0 o 3 1) FH R B VR SCRAEAE R 74.11% 1 71.42% , 56 21 KA 60.03% , 3
—EM (L), AR A RFH ZIERTAE R SRR 2 T 28 15 3 o 3% 0 ek - ik LA AR B
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JIR 2% s ) G A R Y R, 24 )5 56 7 14 R B AL
BN 67.55%F1 61.83% , 45 21 KB RE T 50%,
FI BT R B RCRIRERS M 5 & R A L B2 2%
TR 2 FRADLIGR 8 TR 288 2% 7 e 28 ST 4 i A 3R R
WG H ] TR AR, 25 )5 568 7 R A B R053 i R

69.64% 1 56.55% ; FE 1) 5 A% MU EPBR 2R A9 o 1k
XSS (A 2554 714 1 21 KB B T
50% , FPRUPERCAT , B2 JE 55 14 121 KRB RS A
YR B By 355 3% B0 e 4 114) 24 7)Y 40 35 o 24 1 25 O
PRk 2 S A I s R A AR AR 1 0] 8% L 7 Y AUl
T LA 3 0 ik 28 7% H ) s e b 1 RO 0
e Yot e 7ot P I %) FE [ 7 S8R X 8 55

R2 ARZFEER R E R A H B B2
Table 2 The field efficacy of different kinds of pesticides against 7. absoluta
Z5J5 1 K 1 d after application ZJ5 3 K 3 d after application ZjJ5 7 K 7 d after application
P25 LIYRP#1EE-S Bk LYRPBEES Bl LY RPEE B4
Insecticides Decreased Control Decreased Control Decreased Control
rate/ % efficacy/ % rate/ % efficacy/ % rate/ % efficacy/ %
1€ L% Thiamethoxam 26.39+6.94abc  32.61+5.33a 7.87+3.96defg  29.54+3.47efg =9.72+5.0led  45.83+2.08cd
A HOKH LR Chlorantraniliprole 21.30+2.45abc  27.02+7.98a  48.15+1.85a 60.23+2.86a 34.72+1.39ab  67.56+2.65ab
f MR Rotenone —1.39+8.45d 5.84+12.61lab —5.56+5.56fg 19.32+4.30fg ~ —-37.50+15.77de 32.44+5.75e
FAT2fi. 3% LB Abamectin monosultap 34.72+1.39a 39.28+7.44a  30.56+2.78abc  46.97+1.5labed  =9.72+5.0led  45.83+2.08cd
AL K R 4R Emamectin @ 7.87+£3.96bed  14.76+8.66ab  43.06+9.72a 56.06+8.44ab 48.15+1.85a  74.11+2.87a
benzoate
P4 % Avermectin 3.70£3.70cd  11.43+£5.95ab  21.30+2.45bed  39.77+2.86bcde —14.81+£9.80cd  43.45+3.62de
EIBE R Azadirachtin -14.81£9.80d  -6.42+13.56b —1.39+8.45efg  22.35+7.20fg 12.04+7.23bc  56.55+3.62bc
A E 361 Beta cypermethrin 30.56+2.78ab  35.94+5.55a 34.72+1.39ab 49.99+2.62abc 12.04+7.23be  56.55+3.62bc

-14.81+£9.80d
25.46+6.23abc
—1.39+8.45d
-1.39+8.44d

JAWE HUH Nitenpyram

HZ AW F Spinetoram

FH A LRI Methoxyfenozide
Ak HLpk Tmidacloprid

-6.42+13.56b
30.35+10.87a
5.84+12.61ab 16.20+11.12bcde 35.61+£9.49¢cdef -19.91+18.08cd
5.84+12.61ab 12.04+7.23cdef

-63.43+11.24e
38.89+5.56ab

19.64+0.89f
69.64+3.72a
41.07+7.70de
47.92+2.08cd

-9.72+£5.01g
34.72+1.39ab

16.29+1.89¢g
49.99+2.62abc

32.57+6.47defg  -5.56+5.56cd

CK -10.19£10.92d - —-31.02+4.56h - -103.70+16.14f -
Z4J5 14 X 14 d after application Z4§J5 21 X 21 d after application
Canwsl R A Bi sk R A Bz
Insecticides Decreased Control Decreased Control
rate/ % efficacy/ % rate/ % efficacy/ %
E 1% Thiamethoxam -94.44+14.70d 30.20+0.88e —-183.33+25.46ef 14.77+3.58¢
AU R Chlorantraniliprole —5.56+5.56ab 61.84+2.42ab —-64.35+18.57abc 50.56+3.60bc

0 JBEHH Rotenone

B[4k 2K HUEL Abamectin monosultap
F 2 BT 4 R R R R L Em-
amectin benzoate

P 4E P 2 Avermectin

EIBEZE Azadirachtin

(RIS EAETR Beta cypermethrin
e WU Nitenpyram

LHEZ AW E Spinetoram

FH A LR JUE Methoxyfenozide

Nk HLpk Tmidacloprid

CK

-64.35£18.57cd
—-68.52+15.82¢cd
21.30+2.45a

-50.00£9.62bcd
—-14.81£9.80ab
—-19.91+18.08abc
-98.61+£16.02d
-10.65+13.23ab
-41.67+12.73bc
-64.35£18.57cd
-179.17£24.41e

40.78+5.78de
39.33+4.37de
71.42+2.38a

46.02+1.59¢d
58.50+3.72abc
56.61+6.64bc
28.75+1.59¢
59.95+5.07ab
48.92+4.02bed
40.78+5.78de

-108.80+20.61bcd
-103.70£16.14bcd
-32.41+8.83a

37.24+2.54def
38.68+0.22def
60.03+1.19a

—-121.30£17.74cd
-55.09+14.26ab
-63.43+11.24abc

—-161.57+22.46de
—-87.04+24.50 abc

-112.96+18.79bed 35.95+1.26ef
-90.28+14.50abc 42.70+0.39de

- -232.41£27.51f -

33.39+1.31f
53.29+2.29ab
50.72+0.72bc
21.35+1.13g
43.81£5.02c¢d

[ 5B AN RN TR 20K 25 57 .3 (p<0.05)

Different lowercase letters indicated significant difference at 0.05 level.
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