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Occurrence patterns and insecticide resistance analysis of citrus psyllid in

different regions of Guangxi
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Abstract: To analyze the occurrence patterns and insecticide resistance levels of citrus psyllids in Guangxi,
this study integrated meteorological data to examine the annual fluctuations of psyllid populations in
northern, central, and southern Guangxi. The resistance ratios of adult psyllids to conventional pesticides in

various areas were assessed using a combination of bioassays, including the "leaf dipping method" and the
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"drug film method". The survey results revealed that psyllids were mainly present in northern Guangxi and
central Guangxi from April to November, with average monthly temperature ranging from 18.7 to 29.6° C.
During this period, the population density ranges from 128 to 643 individuals per 100 shoots. In southern
Guangxi, psyllids were predominantly observed from March to November, with average monthly
temperature between 20.7 and 29°C, and a population size of 136 to 860 individuals per 100 shoots. The
population size of psyllids in the three regions were positively correlated with temperature, with an inflection
point for population growth at approximately 19° C. Throughout the year, there were three peak periods of
psyllid occurrence. In northern Guangxi and central Guangxi, the peak periods were in May, August, and
September. In southern Guangxi, the peak period was in April, July, and August, one month earlier than in
the other two regions. Correlation analysis between rainfall and psyllid populations revealed that during the
main occurrence period, when the monthly rainfall fell into three distinct categories—0~25 mm (dry), 25~
100 mm (wet) and > 100 mm (damp)—the population numbers were 258, 344 and 295 head/100 shoots in
north, 219, 404 and 311 head/100 shoots in central, and 244, 435 and 355 head/100 shoots in south. The
population of Psyllid in all three regions showed the trend of wet month >damp month > dry month, though
the correlation was not statistically significant. Insecticide resistance monitoring results revealed that the
resistance ratios of psyllid populations to imidacloprid in Northern and Southern Guangxi were 38.80 and
21.47 respectively, indicating medium resistance, while that in central regions was 94.51, indicating high
resistance. The resistance ratios to thiamethoxam in the three regions were 4.04 (northern), 3.91 (central)
and 1.64 (southern), respectively, indicating sensitive. The resistance ratios to chlorpyrifos in the northern
and central regions were 48.09 and 50.79, respectively, with high resistance, and the south were 14.25,
indicating medium resistance. The resistance ratios to cypermethrin in central and southern Guangxi were
70.71 and 60.48 respectively, with high resistance, and the north was 17.25, indicating medium resistance.
In conclusion, it is recommended to rotate the application of low-resistant insecticides in the field and
control the population as early as possible before the main occurrence period of psyllids.
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47%:

45 A B Diaphorina citri J& 23 H Hemiptera
A E Bl Psyllidae, J& Fif W # Jv #§  (Citrus
Huanglongbing, HLB) [ EZALHEA, HEC
JZor A TRE R TV MR VIR, s
) P A A X, R Sl A A R R
(Leong et al., 2022). MEARVEERIER L, Fl
PEARE S E . W ERERMFEEMEX
(Milosavljevic et al., 2018; MR 2024),
I, A XORE AR KA AR (CE2i A,
20215 Aidoo et al., 2022). HE4IE , R L XOR
BUVRRAFAT 3R A, eS8 AL 9A
CEHXURL, 2023) 5 7 A IXOR BT 3 WA AR
Wl (BEHRAT, 2020); JUPHRTHIC, A
PPt b, AR B A=A 3 il
SAFES H L TH L 8 A CHIENESE, 2020). iT4F
KBt E A BRAF ST, MG A B K A AR A

PIRTI—4FE 5~6 1%, ZIIAEM 9~1018, #5HhIX
EEAF 111248 (REH, 2021). J 7K NS0
Whiz ik, KRalkAEFEnEZ, Haixt) 7
AP XA L A ME N REEER TR LD, A
I 35 B P AR P X R BB i R, M
DA 555075 s A T 4D i ARG B T ) 2 4

FH AR R 1 TEARIA B ik, el b B
o RO R . BRBRAE R . BEIAARE 1
CEMREET BACRBEATHIE (SRS, 2023) .
(BT 7 N i =y 7 N B N D W N
5P AR T R T ARG Al 1 X — KB (Chen
and Stelinski, 2017; Crossley et al., 2022). iR
W, VLPETAR . KA. T BT BE ST 4T
PEARE BN 128.36~308.82, Mo 198 L 188 i T 43 KA
13.62~25.92 (WIWFA %5, 2022); T ZREEPRHLIX K
TP R X Bt R | e R 1 sk S R A TR T B
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{58050 1.68. 5.89, 2.44 (RIEIEEE | 2021);
TP A b DX R X FE AT L i e L R
SRR . T o A PR B 21.66
12.14, 6.83f14.25 (XFH2£%E, 2012). HAT, &
TIAIFSE . ) PO S [ 3t XA VBT 24 1 1 41 38 42
AT EAS TR = XA U R 2 50 A B 24
P, XS Xl B2 B AR A A R

7GR A — R ARG 7 X, R AR R
RAE I, Bh i Gl B X AN [R] 77 X AR
BT 58, B ks ) e i A, i
Ar R K R o AR ST IR A T REDL . AR HERE b
X EER L AR BB K O, I
BT 9 24 17 b DX A A R B AR R DA R
“VRMIEZG LT MG RO, PR YT
AN TR b XA T 24 1, HD0 Sk A s DX 27 1] o i A
AR BB 7 Ze R HEHIR AR

1 #RETE

1.1 #F#4

YRR 5 AR RURG IR M, 2 4R A fd
B,

B R . R EVBURFNRE T 2021 4F 4 H R H
BT ST X SR A R IR R, TR
FENMIVR AR 2, WA AR5 . |
[E] FR R T 2022 4F 7 H 73 i % A HEARTT R )1 BT
B M T R R B LA RS T R X
IR

PG HERR B R R 2, iR
95% Mt Ht Mk (Imidacloprid) . 98.5% Mg i W&
(Thiamethoxam) . 97% % St 1 (Chlorpyrifos) il
96.3% E 3 A E %5 HE  (Beta cypermethrin) , PR 2
51 153 ol FH PR T R i o
1.2 Hik
1.2.1 )77 b DX FH ) A AR A T A 15 100 ) A

e BRI 4y, INALBIR, 43 TEERR T R 1
oL . W REZE R (BErh) R 7 i g
X CHERE ), A B FRERME Y e 4 IR AT AR el 11
PEAT R S A, S A B AR I AE 0.07 hm 247 .
T B R ] 5 R BURE T, g e BB AR A [m] Y
LRI, B AR . me. 78, db. s,
R BRI RE L, BRI HEE K, il
FHABG A BB H R BUg i (R4, 2020)

1.2.2 JHA ARG BRI

SEHHE i ERIER50E T ao (hupsy/
data.cma.cn/) KA, SRS EIE A HFE1Y
W, HiEmiRE ., HEMURE ., HEkE. H
R T A3 AR HE N 0~25 mm AT 5. 25~100 mm A
T8 . 100 mm PA_E RS
1.2.3 ] 75 Hb DR AR A mUe 245 1

DAV A 2 O BE, 43 391 OG5 24 7500 T4
il 1% BEVR, I FH I ERAG B e R E (R ).
A it FH 25500 ) 2 4 A et UL i RS 4R A
KA , PRI I T 3R K 43 )5 4 A
7K 1.5 mL B0 N, S EREER F [
W, JRRAT B L S s JFBGR BT B
3 mL XV B 25 T AR B S 48 T2 4F (20 mm X
100 mm) 1, BERGEHISIEAE 316, (125 W0
ERE SR BT R AL B Y LB A RS A
TR0 LAMEATR R, AL mE O, A rEE
B3 TR AR TR AN TR,
WA (27+1) °C, MHXNEE (65+5) %, LM
L:D=16: 8, 24 hJ5sr Gt & A F e 14k,

R1 AFRE

Table 1 Drug concentration

Z% 17 Insecticides

Mt HL b
Imidacloprid

WE HL g

Thiamethoxam
RESLI
Chlorpyrifos
A TSGR

Beta cypermethrin

¢ % (mg/L) Concentration

0 1 5 10 15 25

0 025 05

1.0 25 50

0 15 35 50 80 100

0 10 15 30 50 100

1.3 #IBESH

K H Excel 2021 i1t 70 Hr R B0 FIAH A% A EL
RANEDL, SPSS 23 BAF /- Hr i 25 PE % 4ls . Probit
analysis THE MG AR BP9 D EH7R, Hit
HH I E (LC,), PrrEf5%L (Resistance
ratio, RR) =B AR LC/BURFIEER) LCy, o BT
PEIK A3 bRt N RR<5.0 U ; 5.0<RR<10.0
AR KB PE s 10.0<RR<<40.0 135 4 5 it 1k
40.0<sRR<160.0 fi5 4 & 55 itk s RR=160.0 5 LA I
St ditE (BRWTH %, 2022).
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2 ERE545 B 27~434 k08, AP EIRIEX & T 18.7°C

2.1 TTHEMRMEEARR L ENE
211 R SR A EU A A5 D A R b

QL )1 FEE R ZE X 3 5 AT 12 H HEAE AC B
WIRAR D, FhERECR N 39~63 K/A A, 27 Bk
RO, JFHREHMLT 19°C; 4 -10H AR
FEE AW, FREECER N 128~643 S/E A, A7l

(%2, £3). HERRMHX 12 AHAEL LR,
PR 83 Sk/E A, A B GRH0, HFHREE
H13.3°C; 3A-11 A AREFELAR, Fhirscs
7 136~860 Sk/A M, A AR 53~546 SL/EH Y,
H-HREAE 20.7~29°C2 0] (R4); AR, JE
Z& . BN b DX 5 R mURR BRI R AR I DL R B
3 Hb X R BRI 3G I P R B R 19°CAE A

R220NER)BELFEBRETUMAALERBR

Table 2 Annual temperature variations and psyllid occurrence in Lingchuan County, 2022

A TR A JPFSRE (C) HRmEiEE (C)  H&EMGRE (°C)
" }jh (head/100 shoots ) (head/100 shoots) Mean monthly Monthly maximum Monthly minimum
ont
Population Number of psyllid nymphs temperature temperature temperature
3 63 0 17.1 30.6 8.1
4 248 165 19.5 31.7 9.3
5 472 200 21.1 31.1 10.8
6 164 29 26.0 34.4 25.2
7 244 119 28.8 37.7 25.0
8 629 434 29.4 389 252
9 376 203 28.4 37.9 25.0
10 141 27 22.7 36.9 13.9
11 160 73 18.7 31.1 1.6
12 42 0 9.3 19.6 1.1
RINEFERFELFRETUNARLERR
Table 3 Annual temperature variations and psyllid occurrence in Luzhai County, 2022
A PR A A R HEHiRE () AfkmiE (¢ HEMREE (°C)
7]
Month (head/100 shoots) (head/100 shoots) Mean monthly Monthly maximum Monthly minimum
ont
Population Number of psyllid nymphs temperature temperature temperature
3 47 0 19.0 30.5 9.2
4 128 63 20.9 31.8 9.4
5 643 231 22.5 323 13.0
6 161 48 27.0 33.7 22.1
7 302 127 29.3 37.4 243
8 561 330 29.6 39.2 24.1
9 350 180 28.6 37.5 21.4
10 257 85 24.1 36.8 16.5
11 181 91 20.2 315 4.2
12 39 0 11.0 21.9 3.0
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Table 4 Annual temperature variations and psyllid occurrence in Wuming District, 2022
s iR Elib ey HEHRE () ARmiEE (0 HA&mMGRE (°C)
Month (head/100 shoots ) (head/100 shoots ) Mean monthly Monthly maximum Monthly minimum
Population Number of psyllid nymphs temperature temperature temperature
3 136 53 20.7 30.8 10.8
4 601 208 22.1 31.9 11.0
5 368 145 23.7 325 15.0
6 302 116 27.8 34.7 23.4
7 395 184 29.0 36.6 23.5
8 860 546 28.4 37.4 23.6
9 301 120 28.0 374 21.9
10 277 83 24.6 33.7 15.5
11 244 90 22.0 31.3 6.7
12 83 0 13.3 22.7 6.2

RN, REZE . Mg X 4R 3N KEUL A4
Uty Ho, R)NNMBERERIEISTES A . 8 .
9 H, FEEECR BN 472 B RS . 629 K/EH K
376 SL/E AT 643 SL/E A . 561 K/ARY . 3503k/A
Ry, B BUBCE 2 9k 200 Sk/E RS . 434 S/ RY .
203 SK/FT AR AN 231 SK/EAS . 330K/ AH . 180K/
Ri, H ¥R E R 21.1°C, 294°C . 284°CHl
22.5°C, 29.6°C. 28.6°C; HEpgHbIX = ifE4 H |
TH. 8H, FHEEEBEE N 601K/EHR . 395 K/AAY .

860 k/A K, #7 HAE N 208 /A A . 184 3k/A
. 546 S/EARS, ACEXRE N 22.1°CL 29°C
28.4°C. FERGHIIX oAl . R XA B R A
WiEAT 1N H B (k2. &3, £4).

T 5 K VR 50 R T A BT 25 SR B
R)NFhBERCE S5 2 B EME (P=0.047),
JEE FEFhE(P=0.081) 1 7% 1 Fl 7 (P=0.104) %% 5 15
JEASAL R IEARDG, (HACEARRE (B1).

A 300 B 80 C 1000 )

= Y=18.82X-162.1,R*=0.408 = Y=20.25X-203.2,R*=0.333 —~ Y=25.66X-258.0.R =2296

S ° S ° S 800

£ 3 600 £ F 600 £ 3

(=3 § (=3 g L4 = g

=% ° =% =% 600 °

= = =

% S 400 g 5400 5%

= 3 = 3 =S 400 (]

E 20 E : Dl 3 d

222 222 £2 200 y

& & & *
0 ; . . . 0 X A . . 0 . . . .
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HFIREE (°C)

Average monthly temperature

PRI (°C)
Average monthly temperature

HTE5FE (°C)

Average monthly temperature

P ) P AN R] i DXREAR A B R A 5 30 B2 B [ R 5 7

Fig.1 Regression equations between citrus psyllid population size and temperature in different regions of Guangxi

*: A, RIS B,

212 BRESHBARALXEBRAETERSH

Shy A T4 R T A L R R A R T
ARSCHE SR AR R R AN (A FRE KR
TP RO 6y) A OCEE #7455

JEg%; C, MY, R[], Note: A, Lingchuan; B, Luzhai; C, Wuming. The same applies below.

N, RNH X AEREWN R EEPEIA-6H, H
R TR 7 128.7~886 mm Z [B], Hor, 4 H | 5H .
6 H WA AERERT mygetl],  H B 55310 378.1 mm,
543.9 mm, 886 mm; 7 H-12 A MM, A%
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MHETE2.9~83 mm Z[H] (£5). FEAEH X SAF RN
HFEENEAH -6, AFEMIELE109.9~566.7 mm
ZIE, Hir, SH . 6 AN EFREWEE, HI%E
M0 4 365.7 mm, 566.7 mm; 3 A7 H-12H
B R/>, H R EALE0.6~74.1 mm Z[H] (F6).
WG X AR E NS H-70, HFEm
HTE 107.7~205.9 mm Z ], v, 57 R &4
R, 2059 mm; 3 H -4 A7 H-12 H &
i/l , A FERTRAE0~93.2 mm ZfH] (£7),
AREFEZRESN, RINBETREAGRIOA.
10 A, AMKKEDH 2.9 mm, 7.5 mm, FHEEE
o376 K/E M . 141 3K/A R, P 258 k/E
R WA ATH . 8H . 11 A, HEN RS
4822 mm. 29.3 mm. 83 mm, FPEERE A 244 3%/
Y. 6293k/E M. 160L/ARY, VR 3443k/H
R WA AH ., SH . 6 A, HBEMWES
93781 mm, 543.9 mm, 886 mm, FPEEECE A 248%/
EAS. 4723k/E 8. 161K/AME, IR 295k/H
Ry, ARERECGEZHCMEIEA G >EH Gh>T5%
Arayass (£5).
REETREAMMI0A ., 117, HFBERE S5
9223 mm, 14.2 mm, FEFECEH 257 /A .

181 3L/ AY, F¥h219:L/AAY; @A 0N
TH. 8. 9H, HEEM&EI A 44.7mm, 61.9 mm,
63.3 mm, FREEECE K302 k/E R . 561 /A Y.
350 3k /EAY, SEY R 404 S/ E AR WIE A N
47057 . 61, HAFEWESS SN 1099 mm,
365.7 mm. 566.7 mm, FiHEECE S 128 SL/EH A |
643 L/AM . 161K/EM, PR3 /A, K
AECE PO E A Oy > A > TR AN
B (FR6),

RISXF2AMGRH11H, HBEWNEN42 mm,
PR Jy 244 K/A A IRIEA M N3 41,
8H. 9H . 107, HEEWEN64.4mm, 93.2 mm,
92.8 mm, 55.5mm. 27.6 mm, FREEECE N 136K/
HR . 601 k/E AR . 860 k/EA A . 301 Sk/A A .
277 k1A RS, FEX 435/ E RS R A Bk
S5H. 6. 7H, ABEME#205.9 mm, 107.7 mm,
115.7 mm, FhEEECE R 368 /A . 302K/ #Y .
395 k/E RS, PR 355 k/A A, AR R B
SRR H > H 0> R A MEE (R7).

R W 2t 5 R LR R 5 e M el A o AT 4 SR
., R (P=0.707) . JEZE (P=0.887). ®g (P=
0.490) FPHFECE SR A A E (K2),

R5201ER)BE.EEMTUMAALZERER

Table 5 Annual rainfall variations and occurrence of psyllid in Lingchuan County, 2022

F A RO ” KE (d) Days
[435) A AR (mm)  FERREL (d) S
Occurrence of (head/100 shoots) ( H B &>20mm)
Rainfall Month Monthly rainfall Rainfall days _
psyllid Psyllid population (Rainfall more than 20 mm)
TE 9 376 2.9 30 0
Dry 10 141 75 31 0
. . 7 244 82.2 31 1
Major T 8 629 29.3 31 0
occurrence 1 1 160 83 29 1
period
4 248 378.1 30 8
T
5 472 543.9 31 11
Damp
6 164 886 30 14
N . :F =]
FERRER B 12 0 16.5 28 0
Non-major Dry
occurrence TR
3 63 128.7 31 2

period Damp
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Table 6 Annual rainfall variations and occurrence of psyllid in Luzhai County, 2022
RHNE DL Liis e " KA (d) Days
W A AVERR (mm)  BERRE (1) oo
Occurrence of (head/100 shoots) ( H P& W #>20mm)
Rainfall Month Monthly rainfall Rainfall days
psyllid Psyllid population ’ (Rainfall more than 20 mm)
TE 10 257 223 2 1
Dry 11 181 14.2 4 0
. . 7 302 44.7 9 0
PR i 8 561 61.9 11 0
Major Wet :
occurrence 9 350 63.3 2 1
period
4 128 109.9 11 3
b
5 643 365.7 22 7
Damp
6 161 566.7 22 7
o FE
IFERRER 12 39 0.6 2 0
Non—major Dry
occurrence MLk
. 3 47 74.1 13 1
period Wet
RT202FRBXEFEMBUMARLEESR
Table 7 Annual rainfall variations and occurrence of psyllid in Wuming District, 2022
KA LGy KEC (d) Days
[E30h] Ay AREri (mm)  FERREC (d)
Occurrence of o 7 (head/100 shoots) .mm . ( B B RN H>20mm)
Rainfall Month Monthly rainfall Rainfall days
psyllid Psyllid population (Rainfall more than 20 mm)
Fi
11 244 42 2 0
Dry
3 136 64.4 10 1
4 601 93.2 10 1
FEgAN R
sfeei] | 8 860 92.8 17 0
Major Wet
occurrence 9 301 55.5 9 0
period 10 277 27.6 6 0
5 368 205.9 19 3
iR
6 302 107.7 13 3
Damp
7 395 115.7 13 1
A 2L A1)
Non-major T2
12 83 0.0 0 0
occurrence Dry

period
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A B 800 C 10008 v—0.99X+302.8.8>=0.07
gz Y=-0.09X+325.8,R>=0.03 o Y=0.06X-+314.1,R?=0.004 z °
S S = ° S & 800f
33 = 'S 600F a3
S 5 sz | ° 2 5
S 3 ° =2 =€ 600} °
R 2 £ 400} TS
2§ 2§ o 2§ 400 /
W . ES e W e o ¢
=3 = 2 200k %2 e
3z i #Z ° ® =z 200f
K o o [ ]
== e s
. . . . , 0 \ . 0 \ . . . ,
200 400 600 800 1000 0 400 600 0 50 100 150 200 250
H B R 2 (mm) H B4 7R H(mm) H % & (mm)
Monthly rainfall Monthly rainfall Monthly rainfall

P2 )™ P AN R] i XA AR B A A5 I 9 9 [T )9 7 7
Fig. 2 Regression equations between citrus psyllid population size and rainfall in different regions of Guangxi

H: A, RN B, JEZE; €, M, FE. Note: A, Lingchuan; B, Luzhai; C, Wuming. The same applies below.

AR EE A AN, L, R, HiR =
T8 H AR S RERCE T390 240 K/ K, R
H A Y10 402 k700 A, #1%A 0372920 320 3K/
TR, SEEORIE H > W8 > T80 4
B, H=FnxwEER (K8,

R8 ZNMMXAEIEMERRBARAFEFLE
Table 8 Psyllid population across months with different rainfall

levels in the three regions

. R R
R
(head/100 shoots)
Rainfall
Psyllid population of main occurrence
+ 5 Dry 240 + 40.052 a
T Wet 402 + 68.688 a
% Damp 320 +56.193 a

. [RIPNAS R P 3R 28 Duncan FGGBT &2 22 15 K 56 7 P<
005K F 27 W%, NI, Note: Data were mean+SE.
Different lowercase letters in the same column indicated
significant difference at P<0.05 level by Duncan’s new multiple

range test. The same notation applied to the following table.

2.2 TAREMXHEARERA R

R A7 A TUGT Lk S BbR ) e 24 1 A T 46 SR R
(F£9): HUSHRE. RN, RBEZE . RIGFEER LC,,
% % A 033 mg/L. 12.88 mg/L. 31.38 mg/L.
7.13 mg/L, JEFERNEEM LC,, 35 i T BUBRh B AN
RGeS R)NREETC W 2= s R
HUEREECH 9451, RymfEyite; 2)1AES R
PR B 5 0 38.80, 21.47, ol rp&EdiE .,

R A7 A BURT 1 H R 11 T 24 M A T 45 2R R
(F£9): HUSFEE. RN, RBEZE . RIGFEER LC,,
4y #1 A 052 mg/L. 210 mglL . 203 mg/l .

0.85 mg/L, Z I Fl#EAY LC,, 2 3 & T U8 P B
M5 REZE . RMGFHILEEZES; RN EEM
B FPRE PR E T R 4.04 . 391 F11.64, T
PEGU I U

A7 A TG 25 B0 WY BT 2 A T &5 SR B R
(%9): RJIFFEHE AU E LCs, 70514 71.75 mg/L,
75.77 mg/L, W FE TR RJE (21.27 mg/L)
TURAHE (149 mg/L) 5 R FFEZERBER BT EAS
By A 48.09 F150.79, YA vk, g
IR HERE RO 1425, 8 TrHh&hitAKF .

R A AR T 7 200 U T4 i ) BT 24 P R T 25 R
Won (F9): FEZEMI M dUIE A LC, 43 R
46.60 mg/L 1 39.86 mg/L, 3 & T 72 )1 B
(11.37 mg/L) FIEEUEFIHE (0.66 mg/L) 5 FEZEFIRK
g o B 1 T 1 A 25053 00 R 70.71 F160.48, ¥R
Ptk RNNHRIRGPERT RO 17.25, J8 T4
Ptk

RS, RN R ek,
FAERPUME S Sy 4, XTuE R | AR
PUPE o A U . A JREFE YR N g o g
B, Kbk FEIEM . m AT R Y
Pk, aRnG RO Ak BEREME A AR
X I SRR | e AU TR A3 0 S BBURR e AR LE
A UL PG A [a) 1 DX A AR BB 25 7 22 ok . Ak
77 b B IR A A BRI A6 48 it FH AR A B 1 % A3
PERB AR

3 Gipitie

AT R B, R AR A AT A — iR 5
KeyP s (19°CHEA), YA FERER T4



58 sttt s VAN R XA AR AR U A MU e 2 23 A 1657
RO ITEARMXHEEARRDMEXERNGF NG
Table 9 Resistance of citrus psyllid populations to conventional insecticides in different regions of Guangxi
. 95% EAFIX RERARIEDR FI H1 Pk fEEL
eyl G . o P S ) ,
95% Confidence Slope + standard ~ Degree of Resistance
Insecticides Population (mg/L) P value Chi-square
interval error freedom ratio
U
Sensitive 0.33b 0.22~0.43 3.44 £ 0.84 3 0.99 1.84 -
population
)
H Lk 12.88 ab 6.70~53.17 1.21+0.71 3 0.95 0.37 38.80
Lingchuan
Imidacloprid
RS
31.38a 16.43~265.45 1.28 +0.72 3 0.92 0.89 94.51
Luzhai
g
) 7.13b 4.82~13.37 2.39+0.83 3 0.65 1.68 21.47
Wuming
HURRPHE
Sensitive 0.52b 0.38~0.86 2.90 +0.72 3 0.99 2.45 =
population
)|
I5E i 1 ) 2.10a 0.96~4.11 1.32 £ 0.67 3 0.95 0.33 4.04
Lingchuan
Thiamethoxam
JEEFE
2.03 ab 1.35~2.92 2.61 +0.82 3 0.72 1.34 3.91
Luzhai
s
) 0.85 ab 0.42~1.20 1.84 £0.72 3 0.93 0.44 1.64
Wuming
U
Sensitive 1.49 ¢ 1.25~1.71 6.90 + 1.49 3 0.96 3.79 -
population
RN
AL . 71.75 a 55.49~112.39 2.82+1.30 3 0.77 1.79 48.09
Lingchuan
Chlorpyrifos
JEEIE
7577 a 61.28~107.57 3.59+1.43 3 0.81 1.56 50.79
Luzhai
L
) 21.27b 17.39~24.46 5.87 +2.84 3 0.55 2.15 14.25
Wuming
HURRPRE
Sensitive 0.66 b 0.48~0.97 3.00+0.73 3 0.95 3.89 =
population
B b L A 2 G R
PR 11.37b 3.73~17.91 2.04 +0.99 3 0.90 0.55 17.25
Beta Lingchuan
cypermethrin REZE
46.60 a 36.16~64.38 3.61£1.11 3 0.90 0.56 70.71
Luzhai
B
39.86 a 27.04~68.00 2.12 + 0.90 3 0.69 1.51 60.48

Wuming
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SRR, FRERECE/NT 100 k/E RS, H O
JE i T R B, FRERCE I R e S .
THE S (2013) 58 & B0 Y A)SF- 396 B 78 15°C LU
T R RN B, AR B 20°C A A
TE R BE G P 0 o ARWFIT 45 RS Er A2 A
— B, R4 25T RE R O A AR Ay L U A T
AR B A ARG AR B & Hi R ] Rk 2D e g 3
B, ARSI R, Wik, 47 L,
AU HErhE4 Ay 2 ET, BERSAE 3 A A 2 hT
K MR IG FE G, AT R e AR B A AR R O
B 20, A, A HIX s AL 8. 9H
RARE KA, M4 THL 81, Xf
I, ERBU™ KPR AR B A AR i o s, O
PERTRELPT ¥ F B, Wb HOR L, ek m kA
AREIERE

KOER —FEZRENEAEYH T, HEZmW
RAEMAERKREE GEEEMPRIEZS, 2011), A0
KR, EARBEZELAER, b, HEh Ak
i DX A FL AR R A 2 S B R A > e A
Oy >t HOrpyas, JBIE PR ] G A A
FREEM AR s T3ak, BEMXT 2RI BT iA RO A KK
0 (Andika et al., 2019). ABFFEAI, L
XM e aE4H . SH. 6 A, HPhFEEWNEIE
WHESH., 67, X s AkNRZ, WET
AREFZ LA, iU 2550 B iR ORI
SR, E UL B s DA T IN R B TR T B, RRAIR
HOUEILEL, R IR R T .

Rk | A R R AR R U R R B 2
W FZ 0%k, SHESEPrE L, \THT
A AR B AT 25 PRI (Naeem et al., 2016) .
AR RME+Z R S E I AR
2, AL Hrp L ke XA B XSAS [A] 5% H
R PEAAE 22 5, HRMROR EURN HE X 25 A0
ML SEUBRR | o A% S R4 TR Y B M A Rl XS B A A
(2012) AOHRE E$2 T 2~3 4% . AT RESE K AR =
X 2 F A AR ] S8k, I XL
KA W EWSENTR T, RRE PR
Feo TRIEE, 7= IXEL B 58 it FH AN [R] 2R 78 2% H 31
R A2 2 R A AR BT 251 R SR AR AT PR

gi b, T VU AR XN 5 A AR A ELB 5
JIBE, AREF R BACE AR &Y, ]k
P NI ) I 1 A G i [ N € 4
2B T B R e AR SR R R, e B

PERCR o ST R A0 T 2% SRR 00 SiE G A G AR L BT
VAR R IR, SR 2T BE— 20T . o 2
AUGR, I W WAL R BT

S EZH (References)

Aidoo OF, Souza PGC, da Silva RS, et al. Climate—induced range shifts
of invasive species (Diaphorina citri Kuwayama) [J]. Pest
Management Science, 2022, 78 (6): 2534-2549

Andika IP, Vandervoort C, Wise JC. Rainfastness of insecticides used to
control spotted—wing drosophila in tart cherry production [J].
Insects, 2019, 10 (7): 203

Chen FH, Yan JQ, Liu H, et al. Occurrence dynamic of diaphorina citri
adults and cadaver in Guangzhou lemon orchards and their
relationship with temperature and humidity [J]. Journal of
Environmental Entomology, 2024, 46 (2): 431-437. [MRi& i, 124
A2, NNZE, A5 ) M TR Bl A AR A S R R R R A sl s S
HSIRMELROCR (1] PR B23R, 2024, 46 (2): 431-437]

Chen XD, Stelinski LL. Resistance management for Asian citrus psyllid,
Diaphorina citri Kuwayama in Florida [J]. Insects, 2017, 8 (3):103

Crossley MS, Lagos—Kutz D, Davis TS, et al. Precipitation change
accentuates or reverses temperature effects on aphid dispersal [J].
Ecological Applications, 2022, 32 (5): €2593

Cui XJ, Ma SJ, Shen P, et al. Research progress and prospect of
interaction  between ‘Candidatus  Liberibacter asiaticus’
effectors and hosts [J]. Plant Protection, 2023, 49 (5): 127-132,
220. [#2E, THHCAR, TRy, S5 AR B e T AN R S A
GARBTFEE R S R (1] I, 2023, 49 (5): 127-132, 220]

Dang ZH, Chen FJ. Responses of insects to rainfall and drought [J].
Chinese Journal of Applied Entomology, 2011, 48 (5): 1161-1169.
(55T, BT 2 . R Eh X A W R 5 o 5 365 17 (9], 7 P B
H22AR, 2011, 48 (5): 1161-1169]

Deng MX, Pan ZX, Tan YL, et al. Monitoring of resistance of citrus
Psyllid to 6 pesticides including chlorpyrifos in Guangxi orchard
[J1. China Plant Protection, 2012, 32 (4): 48-49. [XS W], W4k 2%,
WA T, 55 74 R B AR A UG B SE RS 6 e 25 e 25 1
I (0], T EAE AT, 2012, 32 (4): 48-49]

El-Shesheny 1, Hijaz F, El-Hawary I, et al. Impact of different
temperatures on survival and energy metabolism in the Asian citrus
psyllid, Diaphorina citri Kuwayama [J]. Comparative Biochemistry
and Physiology A=Molecular & Integrative Physiology, 2016, 192:
28-37.

Feng YF, Wang EG, Pan W. Study on population fluctuation of citrus
Psyllid in citrus orchard [J]. Chinese Horticulture Abstracts, 2013,
29 (5): 39-40. [ Ifyey, T4 8, 3 5 . A7 el A A7 A U e 4
UGS ()], P E P 22303, 2013, 29 (5): 39-40]

Ge CC, Li XC, Qiu FF, et al. Preliminary study of Diaphorina citri
dynamic on different hosts in nanning [J]. Southern Horticulture,
2020, 31 (6): 34-37. [F MY, 2 NEH, BP& %, 4% . w9 7 T A
AREAE A [ 7 3 bR A S A (01 5 B2, 2020, 31 (6):



54 WSt SR A . PN [ s DO AR AR L A ML e 25 150 A 1659

34-37]

Hu SS. Dynamic Monitoring of Occurrence of Psylla citri in Southern
Hunan and Evaluation and Screening of Control Agents [D].
Hunan: Hunan Agricultural University, 2023. [#§] XX . 1 5 # 475
ARER A= 3285 W K B 36 24 50 AR S 06 156 (D], W1 md - W &l
K2, 2023]

Hu YY, Sun Y, Zhou ZW, et al. Resistance of Diaphorina citri
Kuwayama to five conventional insecticides in Jiangxi Province [J].
Chinese Journal of Applied Entomology, 2022, 59 (2): 419-425. [
WEH, M7, A8 SC, A5 T PG A A AR 0T T HL 2550 447
254k (7). MR AR, 2022, 59 (2): 419-425)

Huang J, Zhong JL, Liu R, et al. Occurrence rule and control technique
of citrus psyllid in meizhou area [J]. Anhui Agricultural Science
Bulletin, 2020, 26 (9): 97-98. [ # i, #hill &, X8, 45 . AFHAEL
TN M DX 2 A IR R B i B R (D). R~ ad 41, 2020,
26 (9): 97-98]

Leong SS, Leong SCT, Beattie GAC. Integrated pest management
strategies for Asian citrus psyllid Diaphorina citri Kuwayama
(Hemiptera: Psyllidae) and Huanglonghing in citrus for Sarawak,
East Malaysia, Borneo [J]. Insects, 2022, 13 (10): 960.

Liu D, Yao JM, Yu YW, et al. Suitable distribution changes of Asian
citrus psyllid Diaphorina citri in China under global warming [J].
Journal of Plant Protection, 2021, 48 (4): 872-881. [XIIF}, Wk #i,
RAIASC, 55 UL IS 5T MR AR BT T A 2R X2
(0. HEA A1 2741, 2021, 48 (4): 872-881]

Liu YH, Tsai JH. Effects of temperature on biology and life table

parameters of the Asian citrus psyllid, Diaphorina citri Kuwayama

(Homoptera: Psyllidae) [J]. Annals of Applied Biology, 2000, 137:
201-206.

Milosavljevic I, Amrich R, Strode V, et al. Modeling the phenology of
Asian citrus psyllid (Hemiptera: Liviidae) in urban southern
California: Effects of environment, habitat, and natural enemies [J].
Environmental Entomology, 2018, 47 (2): 233-243.

Naeem A, Freed S, Feng L], et al. Monitoring of insecticide resistance in
Diaphorina citri Kuwayama (Hemiptera: Psyllidae) from citrus
groves of Punjab, Pakistan [J]. Crop Protection, 2016, 86: 62-68.

Song XB, Cui YP, Peng AT, et al. Resistance to commonly used
insecticides of Diaphorina citri field populations in Zhaoqing city,
Guangdong Province [J]. Journal of Environmental Entomology,
2021, 43 (5): 1321-1324. [RGESR, #—F, RK, . 7R
DA A7 AT I LRl B o 8 JH 25500 e 244 (0], PR458 R o 2441,
2021,43 (5): 1321-1324]

Wang RL, Wang YL, Chen DD, et al. Analysis of the potential of the
Asian citrus psyllid, Diaphorina citri Kuwayama in southwest
China using the Maxent model [J]. Plant Protection, 2021, 47 (1):
84-90, 96. [ 4fish, E A, BRAA, 45 . FET MaxEnt B8 fif
i A TLAE P R b DX 7 93 A AL (). A 197, 2021, 47 (1):
84-90, 96]

Yu JK. Population Dynamics of Asian Citrus Psyllid and Potential
Assessment of Aspergillus Combined with Insecticide for Pest
Control [D]. Chongging: Southwest University, 2021. [4% 4 #1 . #f
Tt AR B4 A B A K ith B 5 2% HORV & 42 0 0 1A (D). R
PE: P R=7, 2021]



