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Preliminary research on the mechanism underlying the increased
attraction of Diaphorina citri for Citrusreticulate Blanco. cv.
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Abstract [Aim] To determine whether infection of the ‘Shatangju’ variety of Citrus reticulate (Citrus x aurantium L.) with

the Asian form of huanglongbing (HLB), a serious disease of citrus associated with the phloem-limited bacterium ‘Candidatus
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Liberibacter asiaticus’ (CLas), increases the attractiveness of infected plants to the Asian citrus psyllid (ACP), Diaphorina citri
Kuwayama. [Methods] Responses of male and female ACP to volatiles (linalool, limonene, a-pinene, and y-terpinene)
emitted by infected, and pathogen-free, seedlings, indicate that those from infected seedlings were not significantly more
attractive to females. In a previous study, volatile compounds from young shoots of pathogen-free and ‘CLas’-infected
‘Shatangju’ mandarins were analyzed. In this study, the attractiveness of several chemical components that were elevated in
infected plants, and their mixtures, were tested in both the laboratory and the field. [Results] Males were not attracted to any
of the chemicals tested but females were significantly attracted to a-pinene (1 pL/mL), y-terpinene (0.01 pL/mL) and linalool
(0.1 pL/mL), but not to limonene at the concentrations tested. Females were also significantly attracted by 6 mixtures of the
above chemicals. Of these mixtures, y-terpinene (0.2 pL/mL) + a-pinene (0.8 puL/mL) + linalool (0.3 pL/mL) was the most
attractive. Males were not attracted to any of the individual chemicals tested, but were significantly attracted by 4 mixtures.
Compound monomers and their mixtures were placed in bottle traps in Murraya paniculata (L) Jack trees and the number of
insects caught by each lure was compared. The results indicate that 5 of the 15 mixtures were significantly more attractive to D.
citri adults than the others, whereas none of the single compounds was significantly more attractive. Three mixtures;
v-Terpinene (20 pL/mL) + o-Pinene (80 puL/mL) + Linalool (30 uL/mL), y-Terpinene (2 pL/mL) + o-Pinene (8 pL/mL) +
Linalool (3 pL/mL), and y-Terpinene (20 pL/mL) + Linalool (30 pL/mL), were then tested in a citrus orchard. After 10 days,
the average numbers of adults captured in traps using these mixtures was significantly higher than the number captured in
control traps. [Conclusion] These findings suggest that the attractiveness of CLas-infected mandarin trees to D. citri is, in

part, enhanced by the higher than normal levels of a-pinene and y-terpinene emitted by infected plants. It may, therefore, be

feasible to use these chemicals to trap the D. citri in orchards.

Key words Diaphorina citri Kuwayama; huanglongbing; Shatangju mandarin; host plant volatiles; attractants
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Table 1 Molecular formula, type, purity and source of volatile standard

aw ¥k CAS & 4L (%) K
Compound Molecular formula CAS no. Purity (%) Source
-1l i y-Terpinene CioHis 99-85-4 >95 TCI
a-JEH a-Pinene CioHys 80-56-8 97 ACROS
¥ s Limonene CioHys 138-86-3 >95 TCI
J7REIE Linalool C;oH;50 78-70-6 > 96 TCI
K12 H s Methyl salicylate C4H;0; 119-36-8 99.5 Dr. Ehrenstorfer Gmbh
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Table 2 Different concentration ratios of y-Terpinene, a-Pinene, linalool and methyl salicylate

REYHS y-i5WH (uL/mL)  o-JM (uL/mL)

JSRERE (uL/mL)

KGR HEE (uWL/mL) ARG (WL/mL)

Mixture no. y-Terpinene (WL/mL) o-Pinene (uL/mL) Linalool (uL/mL) Meﬂzﬁjﬂgy late LinJdLﬁia)fﬁn
1-1 20 80 30 20 850
1-2 2 8 3 2 935
1-3 0.2 0.8 0.3 0.2 998.5
2-1 20 80 30 — 870
2-2 2 8 3 — 987
2-3 0.2 0.8 0.3 — 998.7
3-1 2 8 — — 990
3-2 0.2 0.8 — — 999
3-3 0.02 0.08 — — 999.90
4-1 — 80 30 — 890
4-2 — 8 3 — 989
4-3 — 0.8 0.3 — 998.9
5-1 20 — 30 — 950
5-2 2 — 3 — 995
5-3 0.2 — 0.3 — 999.5
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0.1 pL/mL J5REEERY IE R T LU B B, 55 X0 B
o2 Sk 2 KF (1 =6.533, P=0.011<0.05),
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F1 0.2 uL/mL y-ififi fh 4+ 0.8 uL/mL o-JRME+
0.3 uL/mL 5HEEE+ 0.2 uL/mL KBRS (1 =
6.533, P=0.011<0.05) ¥ HA WE W IEEE, X
381 2 FEAINTC i 2 s AU 0.2 uL/mL y-
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Table 3 Taxis response of Diaphorina citri adults to different concentrations of y-Terpinene

i &t Female JifE 1 Male
) T
W (WUmL) WS RRiR R ‘“if;ﬁ RHE
Concentrations N 0 0 0 0
(uL/mL) G~ (@ (A])~ P Number of (A])~ (A))- ’ P
H Number of test Reaction Selection . Reaction Selection
insects (ind.) rate (%)  rate (%) tesz_m;e)"ts rate (%) rate (%)
ind.
0.001 32 93.75 56.67 0.533  0.465 36 83.33 50.00  0.000 1.000
0.01 33 90.91 70.00 4.800 0.028* 42 71.43 63.33 2.133 0.144
0.1 30 100.00 63.33 2.133  0.144 38 78.95 43.33  0.533 0.465
1 35 85.71 50.00 0.000  1.000 32 93.75 63.33 2.133 0.144
10 31 96.77 46.67 0.133  0.715 31 96.77 5333  0.133 0.715
100 34 88.24 56.67 0.533  0.465 37 81.08 60.00 1.200 0.273

P AR IR =R 03 IR OR 2 0 a5, b3 5% BRAE 0.05 ZKFH1 0.01 /K- R 5 . FERM.,
The numbers in column P followed by * and ** indicate that there is significant difference between the treatment and the
control at the level of 0.05 and 0.01 by x test, respectively. The same below.
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Table 4 Taxis response of Diaphorina citri adults to different concentrations of a-Pinene
It i, Female T . Male
e iE W H KR . WA e .
Wl (uUmt) W R R o RIE R
ConciI}trz}jlons (%) (%) ) p ) (%) (%) 5 »
(uL/mL) Number of Reaction Selection Number of Reaction  Selection
test.lnsects rate (%) rate (%) test'lnsects rate (%)  rate (%)
(ind.) (ind.)
0.001 33 90.91 60.00 1.200 0.273 35 85.71 63.33 2.133  0.144
0.01 37 81.08 53.33 0.133  0.715 30 100.00 56.67 0.533  0.465
0.1 30 100.00 43.33 0.533 0.465 36 83.33 33.33 3.333  0.068
1 31 96.77 70.00 4.800 0.028* 34 88.24 36.67 2.133  0.144
10 34 88.24 50.00 0.000  1.000 33 90.91 50.00 0.000 1.000
100 38 78.95 53.33 0.133  0.715 32 93.75 53.33 0.133 0.715
x5 HBARERRBRIAREIRESEERRE RN
Table 5 Taxis response of Diaphorina citri adults to different concentrations of linalool
Iiff Bt Female Tt Male
e i W AR . R WEEg '
R (nL/mL) T [FAvE = R e o,
Concentrations x) (%) (%) , » k) %) LR (%) , »
i X
(uL/mL) Nurqber of Reaction Selection Number of Reaction Srzizc;‘:/() ;1
test.lnsects rate (%) rate (%) test.lnsects rate (%) o
(ind.) (ind.)
0.001 34 88.24 53.33 0.133 0.715 32 93.75 53.33 0.133 0.715
0.01 37 81.08 60.00 1.200 0.273 38 78.95 50.00 0.000 1.000
0.1 31 96.77 73.33 6.533 0.011*% 35 85.71 53.33 0.133 0.715
1 35 85.71 56.67 0.533  0.465 32 93.75 46.67 0.133 0.715
10 33 90.91 50.00 0.000 1.000 31 96.77 46.67 0.133 0.715
100 30 100.00 46.67 0.133 0.715 39 76.92 46.67 0.000 1.000
Fz 6 BB BRI AR EIREFRGRE YR N
Table 6 Taxis response of Diaphorina citri adults to different concentrations of limonene
I B Female B Male
3 e . IR Wz R5'e
WEC (WLmL) gt ey RME \ [FinE S
i €5 HFER (%)
Concentrations o, Y o,
(uL/mL) Number of ) () ? P (%) Selection e P
H test insects Reaction  Selection Number of Reaction rate (%)
(ind.) rate (%)  rate (%) testinsects  are (%) o
(ind.)
0.001 35 85.71 53.33 0.133  0.715 33 90.91 50.00 0.000 1.000
0.01 33 90.91 63.33 1.200 0.273 37 81.08 43.33 0.533  0.465
0.1 37 81.08 46.67 0.133 0.715 32 93.75 46.67 0.133 0.715
1 30 100.00 46.67 0.133 0.715 31 96.77 53.33 0.133 0.715
10 30 100.00 60.00 1.200 0.273 43 69.77 63.33 2.133 0.144
100 35 85.71 60.00 1.200 0.273 35 85.71 53.33 0.133 0.715
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Table 7 Taxis response of Diaphorina citri adults to y-terpinene, a-pinene, linalool and methyl salicylate mixture

ERPPIE A E (uL/mL) 3 T
s Volatile species and concentration (uL/mL) k) }iM$. (%) TR . (%) ) .
B e A s 7 et
y-Terpinene a-Pinene  Linalool salicylate (ind.)
0.02 0.08 0.03 0.02 37 81.08 70.00 4.800 0.028*
ik ot 0.2 0.8 0.3 0.2 35 85.71 73.33 6.533 0.011*
Female 2 8 3 2 41 73.17 36.67 2.133 0.144
20 80 30 20 36 83.33 53.33 0.133 0.715
0.02 0.08 0.03 0.02 36 83.33 60.00 1.200 0.273
T 0.2 0.8 0.3 0.2 37 81.08 73.33 6.533 0.011*
Male 2 8 3 2 38 78.95 70.00 4.800 0.028*
20 80 30 20 32 93.75 46.67 0.133 0.715
WEYCR, 15 MREYTHA 5 MAERI AR

22 ERERWEER S R RS HE
AREHFEHR

22,1 MABREELHBARRNFERR

(1) PRSI A HEROER

E 1R, 10 d)E, R GRS IR
by . e R RT3 AR YRR
25 W BEAE UL Ay 5 4 30 00 R mU s U 8K R G
FxR (P>0.05), U0 E FEMIBEICR.
15 NMEEWTA 5 MBEBIAREEE B E
= X (P<0.05 ), Hirr 2-1 i/ (20 pL/mL y-
ki + 80 uL/mL a-JEMs + 30 pL/mL J5H4RE ) 7%
SERNBORIRZ N 14 S/ HUCR 1-1020 pL/mL
y-iE s + 80 uL/mL o-JEM + 30 pL/mL 54
BE +20 uL/mL KA R ). 1-2 (2 uL/mL y-
i i+ 8 uL/mL o-JE M + 3 pL/mL J5REREE +
2 uL/mL KBRS ). 2-2( 2 uL/mL y-i§ &k +
8 uL/mL o-JRHMy + 3 pL/mL J7FaREE ), FHEFIY
B 10.2-11.6 3/ 5-1 Bty (20 pL/mL y-
lidtdd + 30 pL/mL SRR E S BIBE N 7.4
S Mie HARBRIBER AR BEBELIAE 4.8 3/
MLLF, S5X (0.4 /) ZRARE (P >
0.05 ),

(2) BRI MIEFE R

FE B ORGSO R B0 45 R 5 RS RO
— 3o 3 TP Ay AR A v B X R AL T Bk 2 Y

BB 3 = T AR (P<0.05 ). Hip 2-1 i
HBERINEERZ, N 29.6 kA, S5XTEEA
ik 2= S EAKF; 1-1, 12, 2-2 B4
FRCR BT, N 22.2-24 LA 5-1 BT A4
FNECE R 15.2 S0, HARERIBE R
BIHE 9.6 SkARUATR, SXHR (0.6 /) ZR3AN
BE (P>0.05) (K1),

[ AP FRIAR L, 2 CRs RO 75 21 A9 AR B
¥IZF AR
222 WHEEHBARNFESR HE 2 7
A, TEMHER, 2-1. 2-2. 5-1 X 3 FhAFIE S
FE 1 EE R IS FN B €2 K5 s ik 75 4 2] i R LB
B EE TR (P<0.05), HOKBORIESE
PR N 2.25-3.38 Sk, B ORI
2.75-3.88 k/fi. [FIAMAFIAYE RS BORAR LE
2-1. 2-2 B 7 Rl IS = T RGO, 1
5-1 DU CooRt O AR T 1 EURG IO, (H 2257
AR (P>0.05),

3 g
ATFGE L5 W, VR RO B e o
BRI o TEH | - S 2 R XA A

BUHE B R E RS VR, Ui X Le ) o 5 e
TR IR X A T PRI IR 5 | A P 5 A 5 o (LR HOxh sk
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Fig.1 Trapping effect of Shatangju mandarin volatile monomers and their
mixtures on Diaphorina citri adults

K ERTRING E RN R RO L 0 AR U R B 25 53 3, R R RS R 7R o R IR0 ) A R R B0 25 5
.2 (P<0.05, Duncan’s #:4 ), H 1-1 (20 pL/mL y-#§ 54 + 80 pL/mL o-JE4 + 30 pL/mL J58EEE + 20 pL/mL
KGR ). 1-2 (2 pL/mL - 57+ 8 pL/mL o-J84M + 3 pL/mL F548EE + 2 uL/mL 7KAZER B E ). 1-3 (0.2 pL/mL y-
i+ 0.8 pL/mL o-38%4 + 0.3 pL/mL J5REEE + 0.2 pL/mL KBRS ). 2-1 (20 pL/mLy-i§ 5% + 80 pL/mL o-J§
&% + 30 pL/mL F5REEE ), 2-2 (2 uL/mL y-if 5% + 8 pL/mL o984 + 3 pL/mL F58E0E ). 2-3 (0.2 pL/mL y-§ i +
0.8 pL/mL a-JE4 + 0.3 pL/mL F5#8FE ), 3-1 (2 pL/mL y-f 54 + 8 uL/mL o-38%45 ). 3-2 (0.2 uL/mL y-i§ &4
+0.8 pL/mL o-JEHKS ). 3-3 (0.02 pL/mL y-ii 4 +0.08 pL/mL a-JE%4 ). 4-1 (80 pL/mL o-JE4 + 30 pL/mL F5 A% ).
4-2 (8 pL/mL o-JE4 + 3 pL/mL F54%8 ), 4-3 (0.8 pL/mL o-JEM + 0.3 pL/mL 5888 ), 5-1 (20 pL/mL y-ii 5
+30 pL/mL F548REE ), 5-2 (2 pL/mL y-i§ 5 + 3 pL/mL F5RiEE ). 5-3 (0.2 pL/mL y-1k &4
+0.3 uL/mL F5HEEE ), & 2 [Al.

The different lowercase letters above the bars indicate that the number of D. citri adults on the white viscose bottle is
significant difference; while different capital letters indicate that the number of D. citri adults on the yellow viscose bottle is

significant difference (P < 0.05, Duncan’s test). 1-1 represents (20 pL/mL y-Terpinene + 80 pL/mL a-Pinene + 30 pL/mL
Linalool + 20 pL/mL Methyl salicylate), 1-2 (2 uL/mL y-Terpinene + 8 pL/mL a-Pinene + 3 uL/mL Linalool + 2 pL/mL
Methyl salicylate). 1-3 (0.2 pL/mL y-Terpinene + 0.8 pL/mL o-Pinene + 0.3 uL/mL Linalool + 0.2 pL/mL Methyl
salicylate), 2-1 (20 uL/mL y-Terpinene + 80 pL/mL a-Pinene + 30 uL/mL Linalool), 2-2 (2 uL/mL y-Terpinene + 8 pL/mL
o-Pinene + 3 pL/mL Linalool), 2-3 (0.2 uL/mL y-Terpinene + 0.8 uL/mL a-Pinene + 0.3 pL/mL Linalool), 3-1 (2 uL/mL
y-Terpinene + 8 uL/mL a-Pinene). 3-2 (0.2 pL/mL y-Terpinene + 0.8 pL/mL a-Pinene). 3-3 (0.02 uL/mL y-Terpinene +
0.08 uL/mL a-Pinene), 4-1 (80 pL/mL a-Pinene + 30 pL/mL Linalool), 4-2 (8 pL/mL a-Pinene + 3 pL/mL Linalool).
4-3 (0.8 uL/mL o-Pinene + 0.3 uL/mL Linalool), 5-1 (20 uL/mL y-Terpinene + 30 uL/mL Linalool), 5-2 (2 uL/mL
y-Terpinene + 3 pL/mL Linalool), 5-3 (0.2 uL/mL y-Terpinene + 0.3 pL/mL Linalool). The same for Fig.2.
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Fig. 2 Trapping effect Shatangju mandarin volatile
chemical mixture on Diaphorina citri in a
Shatangju orchard

BEE R VEAL S W) B BR AR i AT R RE 2 R R LA
R, AT AR KO M R RS IE
A EAEY A TR AR A AFZAT, 1A 2F A8
Y45 A AR G WA e B R e ) 5 U
( Aluja and Prokopy, 1992) . Lapis fil Borden
(1993 ) il Soroker 45 (2004 ) 4»5IHiH, 4RE
A E Heteropsylla cubana W% A & J& )
Cacopsylla bidens 1JHfE H 37 3|27 3480 1) IR K
g1, TR A A2 B, YR A AR
SRR A EURFME B BA SR A I | ) o R RO
a-JRM .y A DS BRI KA IR T R 4 FhAR
RER A ) AR 2 VA B R A L4811 1 8 ) 2 4%
KB K, BEHEA TR Y BT R R
YU BE N A RE A HEVE T o MR K VAR BAL B
MYLRL . Ll WREE | PR RS o i v R
AT 32 ] 2 A AR S e, B HEOREAS [ A A 1) v
e, R A K E S5 R, WY i
A [F] e 2 XA e B 1 B M AN [] ) A 3
(BEESE, 2004) .
FNMEINKEARL, 3 FfEE NIE R
IR L S R | AR 4 e ) FRACAE = AP R R T
ORISR S X R TC R 2% 5, ATRe Sk
ST A B RS AR G (B ) B Y
15 MR BCH A 5 Bl B iR ERCR, K,

2-2 5-1

y-iE i (20 pL/mL ) +a-JE4 (80 pL/mL ) +75
fEEE (30 pL/mL) IBFEFIM AR ®ikZE, D%
2 T HAMIEF) , BRI 5 K M) o A o3 1
RA b2 m B At 2 N 1, R
18, A FAEY BTN Z M ) B AR
L BE A R E R S A PR R R (AR5,
2004 ) . RIS (2019) WikiE, JLEFTWH
HERMEYIR B-AVTH . D-Frehs F 5 A BE XA
AR A WERGIESCR, 303 1IRAIM
FIFEAIL 88.89%, M) & (iR 15d )5,
BRI AREL D E S TR, BELE

(2021) #eifi, MG AR BT 8 FAE 5 & W) WL
YA —gmians, KX 10 pb/mL 19
(-)-B- A1 Fr i Rl DAy RO e 3 73301 R 73.20%
1 71.88%, XTHREER 1 pL/mL D5 FEEE A EERER
M 79.19%. Pifiero Al Dorn (2007 ) %3, He#
BRORS b RETIOY 3 Fhagk 4 2 W) 2 Fp o5 B Ak &
WIRGE, WHR—YmEn s 3 NE.0 M Cydia

( Grapholita ) molesta ( Busck ) Bk BAE 7=
B o A 280 B 4 5 FFE R ( Thysanoptera:
Thripidae ) fif BIAEY S0 F-4R2F E00Red:, Fam
B, £, T T R A R P 5 E — R 1) A7 0N 7E H [
i, RetEHERA BN AL & 5 Frankliniella intonsa
Trybom [ %A K Ry ], AT AR A,
HEfFES R 2 iSRG G IRTERIK
LA BT 6 KW 6 08 46 8] 5 Frankliniella
occidentalis (Pergande)tL A R 4FAIRLE ( Teulon
et al., 1993). AWFFH, 2 AEIMALRYIR
T HEFEERREIH, OIS B AR BT
BIZTHaE, DUl AR R R B A
e, fEHE, A E S WS I HE AL,
B I ) A AR ) R TR 2 A O A A R
A — & W5 ) FfilEAE - ( Zhong er al.,
2019 ).

P , B R4 4 8 H ( Odorant binding
proteins, OBPs ) XAt A mLAY 5 J52 i H ke )
HEPVER, S EORET R 22 LR SR
AYHBUEE ( Wang et al., 2020; Liu et al., 2021 ),
VD WA B B e 5 ) B B 7 A R ek
A5 ARFAL T T Horh 22 58 K0 3 Mk &4



24 VTR AR B R G SR D WA o AT AR A TS | VR AL BT BRI 5T - 399 -

XPAHRE A BV M5 1 RCR , B T RS e AR L
AR | P s AT G, (B AR IRLE L KA
TR BRI R8RS o K 2R B TR AR ROCR 1
YIS TR, AT BRI A R 5 5
PR RIAG A EUA ZS B IR AT A, AT SE A 0t
B BN, AR 2 I

SE ik (References)

Aluja M, Prokopy RJ, 1992. Host search behaviour by Rhagoletis
pornoneffa files: Inter-tree movement patterns in response to
wind-borne fruit volatiles under filed conditions. Physiological
Entomology, 17(1): 1-8.

Fan H, Jin YJ, Li JQ, Chen HJ, 2004. Advances on plant volatile
semiochemicals attracting herbivorous insects. Journal of Beijing
Forestry University, 26(3): 76-81. [#t5, &4h45, Z4kR, Bk
A, 2004, SIiEHE LR R YRR RS W mor
. LMl 25 HR, 26(3): 76-81.]

Giron D, Dubreuil G, Bennett A, Dedeine F, Dicke M, Dyer LA, Erb
M, Harris MO, Huguet E, Kaloshian I, Kawakita A,
Lopez-Vaamonde C, Palmer TM, Petanidou T, Poulsen M, Sallé
A, Simon JC, Terblanche JS, Thiéry D, Whiteman NK, Woods
HA, Pincebourde S, 2018. Promises and challenges in insect-
plant interactions. Entomologia Experimentalis et Applicata,
166(5): 319-343.

Gottwald TR, Hall DG, Beattie GAC, Ichinose K, Nguyen MC, Le
QD, Bar Joseph M, Lapointe S, Stover E, Parker PE, McCollum
G, Hilf ME, 2010. Investigations of the effect of guava as a
possible tool in the control management of huanglongbing.
Insects, 17(17): 98-109.

Hall DG, Richardson ML, Ammar ED, Halbert SE, 2013. Asian
citrus psyllid, Diaphorina citri, vector of citrus huanglongbing
disease. Entomologia Experimentalis et Applicata, 146(2): 207—
223.

Hilker M, 2014. New synthesis: Parallels between biodiversity and
chemodiversity. Journal of Chemical Ecology, 40(3): 225-226.

Kang L, 2019. Overview: Biotic signalling for smart pest management.

Philosophical Transactions of the Royal Society, 374(1767):
20180306.

Lapis EB, Borden JH, 1993. Olfactory discrimination by Heteropsylla
cubana (Homoptera: Psyllidae) between susceptible and resistant
species of Leucaena (Leguminosae). Journal of Chemical
Ecology, 19(1): 83-90.

Liu XQ, Jiang HB, Fan JY, Liu TY, Meng LW, Liu Y, Yu HZ, Dou
W, Wang JJ, 2021. An odorant-binding protein of Asian citrus

psyllid, Diaphorina citri, participates in the response of host

plant volatiles. Pest Management Science, 77(7): 3068-3079.

Lu L, Xiao C, Tong Z, Zhang S, Wang YP, Sun ZH, 2020.
Advances on studies of tree kinds of insect vectors of Citrus
huanglongbing. South China Fruits, 49(2): 161-169.[ B =5, 43,
A%, JKEF, FAOE, FhiE, 2020, ARG E RN =FEAN R
WAIFTTIE . IE R SRR, 49(2): 161-169.]

Mann RS, Ali JG, Hermann SL, Tiwari S, Pelz-Stelinski KS, Alborn
HT, Stelinski LL, 2012. Induced release of a plant-defense
volatile 'deceptively' attracts insect vectors to plants infected
with a bacterial pathogen. PLoS Pathogens, 8(3): €10026103.

Mann RS, Rouseff RL, Smoot JM, Castle WS, Stelinski LL, 2011.
Sulfur volatiles from Allium spp. affect Asian citrus psyllid,
Diaphorina citri Kuwayama (Hemiptera: Psyllidae), response to
citrus volatiles. Bulletin of Entomological Research, 101(1):
89-97.

Mayer CJ, Vilcinskas A, Gross J, 2008a. Phytopathogen lures its
insect vector by altering host plant odor. Journal of Chemical
Ecology, 34(8): 1045-1049.

Mayer CJ, Vilcinskas A, Gross J, 2008b. Pathogen-induced release
of plant allomone manipulates vector insect behavior. Journal of
Chemical Ecology, 34(12): 1518-1522.

Nadarasah G, Stavrinides J, 2011. Insects as alternative hosts for
phytopathogenic bacteria. Federation of European Microbiological
Societies Microbiology Reviews , 35(3): 555-575.

Ouyang GC, Fang XD, Guo MF, 2010. Preliminary report on the
combination of refusal trap and attraction based on mineral oil
emulsion for the control of Diaphorina citri. South China Fruits,
39(5): 47-49. [BRFHERL, J7 /0, AR, 2010. LGPl
LR A R — A R AL A BRI AR B, I
TR, 39(5): 47-49.]

Pinero JC, Dorn S, 2007. Synergism between aromatic compounds
and green leaf volatiles derived from the host plant underlies
female attraction in the oriental fruit moth. Entomologia
Experimentalis et Applicata, 125(2): 185-194.

Schuman MC, van Dam NM, Beran F, Harpole WS, 2016. How
does plant chemical diversity contribute to biodiversity at higher
trophic levels? Current Opinion in Insect Science, 14(1): 46-55.

Sheng ZY, Li WZ, Yuan GH, 2019. Advances in studies on the
relationship between plant odor diversity and insects. Chinese
Journal of Applied Entomology, 56(4): 652-661. [FHE, Z=H
Fr, JEERE, 2019. MY RSHENES R IR SCRRBIFTHERE.
N B AR, 56(4): 652-661.]

Song XB, Peng AT, Cui YP, Ling JF, Cheng BP, Chen X, 2019.
Trapping effects of Murraya exotica volatiles on Asian citrus
psyllid Diaphorina citri and mixed screening test. Journal of

Plant Protection, 46(3): 589-594. [RI¥E, RK, #—F,



- 400 - R B 244k Chinese Journal of Applied Entomology 61 1

Wi, BT, BREE, 2019, JUEAHRYXIHHE AR TS
VERICR BAR U eI, A IRE 274, 46(3): 589-594.]

Soroker V, Talebaev S, Harari AR, Wesley SD, 2004. The role of
chemical cues in host and mate location in the pear psylla
Cacopsylla bidens (Homoptera: Psyllidae). Journal of Insect
Behavior, 17(5): 613-626.

Tang XA, Li XL, Chi ZC, Wei SW, Deng YC, Deng ZY, Luo HY,
Deng MX, 2021. Tendency response of Diaphorina citri
Kuwayama to shoots and volatile components of twelve host
plants. Journal of Environmental Entomology, 43(2): 485-491.
A%, ZFHR, WRER, FEFE, Bk, &5, KiEE,
XEEH2E, 2021, PHAGAENT 12 FhaF T HIY AN SOAE R K
IYAPEATERN. PR AR, 43(2): 485-491.]

Teulon DAJ, Penman DR, Ramakers PMJ, 1993. Volatile chemicals
for Thrips (Thysanoptera: Thripidae) host-finding and applications
for thrips pest management. Journal of Economic Entomology,
86(5): 1405-1415.

Wang H, 2011. Study on Diaphorina citri--a vector transmited
huanglongbing and construction of suppression subtractive
library of Murraya paniculata induced by HLB. Doctor
dissertation. Wuhan: Huazhong Agricultural University. [FH%,
2011 AR B e B SRR — R AR A RIT 5 R L A e g
B R 0 2208 S PER . 2R i . R ABrhok
NN

Wang ZB, Gao CH, Liu JL, Zhou WW, Zeng XN, 2020. Host plant
odours and their recognition by the odourant-binding proteins of
Diaphorina citri Kuwayama (Hemiptera: Psyllidae). Pest
Management Science, 76(7): 2453-2464.

Wu FN, Cen YJ, Liang GW, 2015. Effects of different host plants,
host plant maturity and intact host plants versus detached host
plant stems on the survival of Diaphorina citri Kuwayama.
Chinese Journal of Applied Entomology, 52(3): 679-685. [=F
8, SON, B2, 2015, AREI RS 22 K H A S
MHBAR TG M50, 1 FH R R 2=, 52(3): 679-685.]

Wu FN, Liang GW, Chen JC, Huang JB, Cen YJ, 2013. The
movement and spread of nymphs of Diaphorina citri Kuwayama
on host plants. Journal of Environmental Entomology, 35(5):
578-584. [SRFA4F, B3, CHEN Jian-Chi, #{HEHS, 2,

2013, SEYMATRE AT AR 2 £ BB R . 3R
23], 35(5): 578-584.]

Wu FEN, Qureshi JA, Huang JQ, Fox EGP, Deng XL, Wan FH,
Liang GW, Cen YJ, 2018. Host plant-mediated interactions
between ‘Candidatus Liberibacter asiaticus’ and its vector
Diaphorina citri Kuwayama (Hemiptera: Liviidae). Journal of
Economic Entomology, 111(5): 2038-2045.

Xiang YY, Liu TX, Zhang SZ, 2015. Effect and application of plant
volatiles on host selecting behavior of phytophagous insects.
Journal of Anhui Agricultural Sciences, 43(28): 92-94, 183. [[i]
E5, XFEYG, ki, 2015, MYERYERMEER R E
BEBAT AR RER R, 2B, 43(28): 92-94, 183.]

Yang YZ, Xu D, Cen YJ, 2015. Analysis of volatile compounds
from young shoots of non-infected and huanglongbing-infected
citrus. Journal of Environmental Entomology, 37(2): 328-333.
(BB, i, A, 2015, (R ARG 58 0 I 0 HibS Ry
YRR B 0T, SR R 2E4R, 37(2): 328-333.]

Zaka SM, Zeng XN, Holford P, Beattic GAC, 2010. Repellent effect
of guava leaf volatiles on settlement of adults of citrus psylla,
Diaphorina citri Kuwayama, on citrus. Insect Science, 17(1):
39-45.

Zhang XF, Guo YJ, Jiang H, Guo LY, Zhou XQ, Hu YP, Ji QH,
2018. Study on the repellent effect of crude extracts from fresh
leaves of 9 different plants on the nymph of Diaphorina citri
Kuwayama. South China Fruits, 47(6): 11-13. [#k/NR\, SSIEE,
HE, N, FAEE, WIS, SR, 2018, 9 R EEH:
L 0 T AR L R £ T B RIE ST o R R 5 R A
47(6): 11-13.]

Zhang XY, Cen YJ, 2020. Recent advances in the interactions
between ‘Candidatus Liberibacter asiaticus’ and Diaphorina citri
Kuwayama (Hemiptera: Psyllidae). Journal of Environmental
Entomology, 42(3): 630—637.[{K LA, A{/#, 2020. WA
AT HHEE IR BRI TT IR, B A4, 4203):
630-637.]

Zhong ZF, Zhou XJ, Lin JB, Liu XJ, Shao J, Zhong B, Peng T, 2019.
Effects of leaf colorness, pigment contents and allelochemicals
on the orientation of the Asian citrus psyllid among four

Rutaceae host plants. BMC Plant Biology, 19(1): 254.



