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Laboratory evaluation of the effects of 13 common pesticides on the field
population of Asian citrus psyllid Diaphorina citri Kuwayama
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Abstract The Asian citrus psyllid (ACP), Diaphorina citri Kuwayama is the major vector of Huanglongbing
(HLB). Effective control of population of ACP is the key strategy in the integrated management of HLB. At
present, the control of psyllid population is based on chemical insecticides. In order to determine the effect of the
chemicals, 13 common pesticides were tested on the adult psyllid collected from citrus orchards in Boluo, Guangdong
province. Psyllids reared on orange jasmine, Murraya paniculata (L.) Jack. at South China Agricultural University
was used as the sensitive population control. The results showed that dichlorvos 77.5% EC and acetamiprid 5%
EC were the best treatments for the field population after 24 h, causing mortality of 93.3% and 90% ., respective-
ly, and both reached 100% after 48 h. After 48 h, the mortality of imidacloprid 350 g/L SC also increased to
93.3% . After 72 h, the mortalities of carbosulfan 20% EC. thiamethoxam 30% SC. beta-cypermethrin « chlor-
pyrifos 12% EC, chlorpyrifos 45% EC and lambda-cyhalothrin 2. 5% EW were also over 90%. All insecticides
showed better control effect on the sensitive population than the field population. Compared with the sensitive
population, the corrected mortality of the field population treated with fenpropathrin 20% EC, thiamethoxam
30% SC, chlorpyrifos 45% EC. bifenthrin 25 g/L EC and 0.5% mineral oil were significantly lower than that of
the sensitive population after 24 h. After 48 h, the corrected mortality of beta-cypermethrin 4.5% ME was also
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significantly lower than that of the sensitive population besides the above insecticides. After 72 h, the corrected

mortality of beta-cypermethrin 4.5% ME, bifenthrin 25 g/L EC and 0. 5% mineral oil remained significantly

lower than that of the sensitive population, indicating that the sensibility of D. citri to these pesticides has

decreased. In addition, it was found that spirotetramat 22. 4% SC was not effective on D. citri adults with this in-

door detection method.
Key words Asian citrus psyllid; huanglongbing;

chemical control

A& AR T Diaphorina citri Kuwayama J& - ##
H Hemiptera A& F} Psyllidae, J& & [E H4 7 X 1)
FEE M, AN U S SRR
ARSI 5 5 R 22 40, i ALt e e . Sk
J 1Y) 2 A8 R A AR B Je i (Huanglongbing, HLB)
PRGN LI — RS I 3 25t B AR =l
T KA | A% B M [X 2 5 Je o 1 0 X, 3%
LR A ARG K SR AR T R ™ B AU D, ol
FETEAL 74 B 2012 4R/ 19 473. 3 hm? .33 4 J7
t U ZE 2016 4R 9 906. 7 hm? \17. 33 J7 t. BRI
S IR IX. 2 22 425 S R el e AL AR 40 (HL S Oy IR
(42 E HIT I A 8 0 2 S el E AL 1% 7wl o 2 7tk
A RO AE AR BUL R B e A 1 2R,
2t DX AR AR 7 11 e e, A AR AR T LR
W A S ROR B PR R R 0 70 2% B s o )
W R AR LU 5 J L 45 B 6090~ 100 Y07 7 5 AU
A0 Vo B » HUB IO 5 QA T4 R A TR
WFSE T 4851 B I 9 It AT 1180 A AR A L o, e 7 fik
Rt L 5 h REAT &0t . BRIk, B A sk
A KMAEAR B B e B4+ o3 ek . 1 B 1k B

cidal effect;

field population;

laboratory evaluation method of insecti-

T e RAII E MBI AL 27 R 25 B i MG AR EL
HUZ AR K 25 5 S AG AR mU™= A HU 25 1k an )™
PEAEARAATR AR 2012 4F 5 X ik Hok B S AN T
B s B BT . ARSCE NINAE T 13 i AL
AR PTG AR U (B R VR FHASCR, » S DB 3
P BRI S

| S T®

L1 X3t

At I A AR B ()RR R B AR M
WS B A R AG Bl o o YRR ™ CLLTT TR AR
FHRIFRRE) . DAAE R R R B A S = U
F Murraya paniculata (L.) Jack. FARFER K
AT 24 FR AT A A EUAE Ay SRR R X B CLLT 1] PR
JEFPHE) o I U R

PEAFRT AN TAUBRAR CTr L A8 T O
PEATINSE IR E (2840, 5)°C L IR 70% £5% ., I
JAi L/ D=14 h//10 h,

P2 ) AR 2 3L 13 Fofr, Aol 24550 0 1k
B A P A AR R, LAV KA IR GR D

®1 PHARARBREFT KIMERRE

Table 1 Information of the tested pesticides and their concentrations

2= VET A HEFETTR e P B (R BEAB O
Serial number Pesticide name Manufacturer Concentration
1 77. 5 % FFE R EC dichlorvos 77. 5% EC R LI AR 2540 T4 A B2 ) 1 000
2 5% g H i EC acetamiprid 5% EC M T AR AL T A PR ] 2 000
3 350 g/L MLk SC imidacloprid 350 g/L SC VLI HEERACAR AT PR ) 3 500
4 30 % ME & SC thiamethoxam 30% SC [ 7 2 ok g 3 A= ) Ak 2 A FR A 3 000
5 20% T35 F gk EC carbosulfan 20% EC LA W TR AR A R A =] 1500
0/ B 5h A 4e A AL T
12%F 45 - B4EIg EC 3 - _ .

! beta-cypermethrin « chlorpyrifos 12% EC IR AT IR ] 1500
8 45% #FE M EC chlorpyrifos 45% EC PRI = BRI R b2 B 1 000
9 20 % W1 45044 EC fenpropathrin 20% EC WL R AL A BRAF 1 500
10 4. 5 % B AL R A6 TEE ME beta-cypermethrin 4. 5% ME LT R A4 T4 BR A H] 1 000
11 25 g/L B35 EC bifenthrin 25 g/L EC GBEET AR AL A IR T A 7 500
12 22. 4% i1 7, SC spirotetramat 22. 4% SC 1 FE BAE Rl 22N E] 4 000
13 99 %/ #il EC Mineral oil 99% EC

14 7K Water
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Table 2 Mortality of field population of Diaphorina citri adults after treated with different pesticides

b 2y BET-%/% Mortality

Serial number Pesticide 24 h 48 h 72 h
1 77. 5 %R EC dichlorvos 77. 5% EC (93.34+3.3)aA  (100.0+0)aA (100. 0£0)aA
2 5% 1 i bk EC acetamiprid 5% EC (90. 045, 8)aA  (100. 00)aA (100. 0£0)aA
3 350 g/L Mt H Bk SC imidacloprid 350 g/I. SC (80.045.8)abB  (93.3%+3.3)aAB  (96. 7+3. 3)aA
4 30 % e 5% SC thiamethoxam 30% SC (63.348.8)becB  (80.045. 8)abAB  (90. 0£5. 8)abedA
5 20% T v B B EC carbosulfan 20% EC (60. 0£5. 8)bedB  (86. 713. 3)abA (96. 7£3. 3)aA
6 2. 5% E AL AR E S EE EW lambda-cyhalothrin 2. 5% EW (58.3423. 2)bedA (75.37412. 7DabA  (92. 0£4. 0)abcA
7 12 %54 « BESEIH EC beta-cypermethrin + chlorpyrifos 12% EC (56, 7£3. 3)bedB  (86. 7£6. 7)abA (93, 3£6. 7)abA
8 45 % #EFEI EC chlorpyrifos 45% EC (53.3+8.8)bedB  (76. 713, 3)abAB (93. 3+6. 7)abA
9 20 % i & 441iE EC fenpropathrin 20% EC (50.0E5.8)cdB  (60. 04=5. 8)bcAB  (76. 743. 3) bedeA
10 4. 5 % B A E 4G lE ME beta-cypermethrin 4. 5% ME (43.3%3.3)cdB  (63.3743. 3)bcA (73.3£6. 7)deA
11 25 g/L BE 448 EC bifenthrin 25 g/1. EC (33.515.2)deA  (67.074=18. 0)becA  (75. 3312, 3)cdeA
12 22. 4% 48 i1 7, [k SC spirotetramat 22. 4% SC (16, 746. DefA  (30.0%11.5)deA  (36. 76, THA
13 99 %53 EC Mineral oil 99% EC (6.7£3.3)efB (26712, 0)defA (66. 7£3. 3)eA
14 57K Water (O A (O fA (3.3£3.3)gA
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Data with the same small letter were not significant difference among treatments; Data with the same capital letter were not significant

difference among different time of the same treatment.
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Table 3 Corrected mortality of field population and sensitive population of Diaphorina citri

treated with different pesticides

FIEAET=%/%  Corrected mortality

e 2 24 h 48 h 72 h
Serial Pest;i de FH ) R PR FH ) R PR FH ) i PR
number Field Sensitive Field Sensitive Field Sensitive
population population population population population population
1 77. 5 % EC dichlorvos 77. 5% EC 93.3%5.8  100.0+0 100. 00 100. 00 100. 00 100. 00
2 5 % WE i ok EC acetamiprid 5% EC 90.045.8  93.3%+3.3  100. 020 100. 020 100. 040 100. 020
3 350 g/L it Hibkk SC imidacloprid 350 g/L SC 80.0+8.8  82.7+£3.7 86.7+3.3 93.3+3.3  96.7+3.3 100. 00
4 30 %1 H1 % SC thiamethoxam 30% SC 63.3+8.8* 89.844.0 80.045.8*  97.842.3  89.7+6.0 97.8+2.3
5 20% T 95 1 @ EC carbosulfan 20% EC 60.0+5.8 76.3+11.2  86.7%3.3 97.5£2.5  96.7%3.3 97.5%2.5
6 iiﬁ:ﬁfﬁfg@?m 58.7+23.1 63.3+5.8 75.3+£12.7  76.743.3  91.344.3 93.3+3.3
7 if;/‘iiir;nfﬁﬁfiommfos 129% EC 56.743.3  60.0%11.5  86.7+6.7 93.34+5.8  93.0%7.0 100. 020
8 45 % F#EFER EC chlorpyrifos 45% EC 53.3+8.8* 83.0%7.0 76.74+13.3* 93.3%3.3  93.0%£7.0 100. 040
9 20 % M4 441 EC fenpropathrin 20% EC 50.0+5.8* 66.7+3.3 60. 0+5. 8* 80.0£5.8  75.7%3.3 86.3+3.7
10 4. 5 % B AR S E ME beta-cypermethrin 4. 5% ME 43.3+3.3  52.5+3.5 63.343.3*  90.0%4.3  72.3%6.7*  97.5+2.5
11 25 g/L WA 35S EC bifenthrin 25 g/I EC 33.7+15.1% 66.746.7 67.0£18.0* 96.7+3.3  74.0413.0* 100.0=40
12 22. 4 %48 i1 2,7 SC spirotetramat 22, 4% SC 16.746.7  16.743.3 30.0£11.5  33.3%+3.3  34.746.7 44.7+3.3
13 99 %W #1ih EC Mineral oil 99% EC 6.743.3% 23.343.3 26.74+12.0% 63.3%3.3  65.7£3.3*  82.7+9.1

D) BEFIEH « FoR G ¢ K 2 AFIBFTE 0. 05 /K22 B3 . ALFLS 24.48.72 h, H [ FHRERS 7K X BRARHEZE T 2643531 0,0.3. 300 Sk A

T AR BRARBIAE TR A0 R 3. 306 3.3%6. 6. 7).

Data with * indicate that the two populations were significantly different at 0. 05 level by t-test. The mortalities of field population with

water treatment are 0, 0 and 3. 3% at 24, 48 and 72 h, respectively, and the mortalities of sensitive population with water treatment are

3.3%, 3.3% and 6. 7% at 24, 48 and 72 h, respectively.
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