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Progressin research on volatile semio-chemicals of insect tea pests

LEI Zi-Yin"*" LIN Song-Bo® ZHANG Jing® ZHANG Xin’ YU Guang-Wei™*
SUN Xiao-Ling”" = SUN Xiao-Ling'™"
(1. School of Horticulture and Gardening, Tianjin Agricultural University, Tianjin 300384, China; 2. Tea Research Institute, Chinese
Academy of Agricultural Sciences, Hangzhou 310008, China; 3. Qingdao Russell Biotechnology Co., Ltd, Qingdao 266000, China;
4. Weifang University of Science and Technology, Weifang 261000, China)

Abstract Herbivorous insects use intraspecific semio-chemicals for courtship and mating whereas plants can produce direct
and indirect chemical defenses after detecting the damage caused by insect pests. Herbivorous insects can also use these
defensive chemicals produced by plants to identify hosts. Tea is a perennial, evergreen, woody, cash crop that is adversely
affected by disease and insect pests throughout the year. The economic losses to tea production caused by diseases and pest
insects are as high as 20%-50% per annum, which seriously hinders the development of a sustainable and
environmentally-friendly tea industry. In the past 20 years, researchers have carried out systematic research on the main
semio-chemicals, their modes of action and the mechanisms that regulate the behavior and population dynamics of tea pest
insects. This paper mainly reviews current progress in the identification and utilization of tea pest insects' sex pheromones, the
role of host and non-host plants in the regulation of pest insect populations, and discusses prospects for the ecological
regulation of insect tea pests using pheromones.
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2001; Helms ez al., 2017 ) o KREWFFRLHREY,
FE P76 A2 0 B 1k B R IS i BT 45 R )
( Herbivore-induced plant volatiles, HIPVs) J&
TP 2SI B AR o B A A R K AR R Y
MU, HIPVs CIEB Al vk . REL. i
I [ AR 4 LA K ] R EC A A AL BT R, T B
F Bl )2 W R A A 5 R R ) B G
% (Schuman and Baldwin, 2015; Jing et al.,
2021) o AFFF BV YR T R AR
PR SE FAR EAH SC AL 225 D, [RIFETEA PR B
MR F ML R R HEAEN (B
G, 2022; B ANEEEE, 2022) o P, 7E
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R ZAEAE W RARAR L TAEY), ZFETE

Wity G R HL X, AR B R AR ™
H, ARG, M IUH AR AR
MR BRI R 20%-50%, ™ BRIl
MIER e, | AT R A R (MRS, 2022) o
i 20 4, BHIF TAEEITRAMIGE 1RSSR F
AR RSN A AE R Y ER =K
SRR, IF 22 R b5 B B &
F AR RAEROR , DU S U a2
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F AR B R A E AR | A EREAERF A
PR Rt 35 ORI % B n R AE A5 5 T B
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W AL {E B B R it 2% |
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LG DHG AL, FIHEE B R &15
i ds HERE R BUR BA R L w5l
FHGUPE X KRB 5 W) U TS YL R 5
LA, OB Z ] TF gk @
(Reynolds et al., 2016; Rizvietal., 2021) .
AW e — M A AR DR TR EY) , B
AP — A2 RE, #ukHET, &4 18 A
AW EEE MR R R AR TR e,
1 14 FEEH HEF A 3 R HFE R 1 R
WHFER, H Z/NE ik Adoxophyes honmai
Yasuda . #17 K& Hornona coffearia Neitner
KA Caloptilia theivora Walsingham, 455 H
Euproctis pseudoconspera Strand . 75 R Ectropis
obliqua Prout, ¥ Ascotis selenaria cretacea
Butle VA N 25 %% Andraca bipunctata Walker 2§ 12
i PEAR BRI R O A B IR (Fh
EFS ARSI, 20095 HF55%, 2016) o A
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B RO [l s B 22 0] (X7 A5, 2022)
WF5E S I8 RUME I 25 UM 22 [R] 7 7E 36 A 5
AR B SCHE FR 56, R I K2 RUE M il L 1) 32 L
THe il 7 35 5 T 2% RO e Jl o, 2458 I M
F18 7 B e AR A 1 A M 7 B T
UL AR AR, 2858710 (F ) ERE
B 5R AT RAC (P15, 2014; Zhang et al.,
2016; Wang et al., 2019) . #E—HMHF5 L,
A RS B R AP I0-3,9- 78 4-6,7-T- M/
T T2 RO IR 25 RO 2 [ ) 5 T5C 24 5 Bl 5
(Luo et al., 2017) , TiMi-3,6,9-+ /\f =4 Fl
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A A E B Ma et al.,2016;Luo et al.
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FEASBCIIN G . SHAG B R B AHXT Y, 5
RIZH K- B o8 & T 2% ROBE3 A O Sl B 4%
A BE AR R G, DA A% ROBE 7 A= i 1R I
BHAR S, A S E AP R HEXT R AR A T
MG (AR, 2022)  eAb, FRTHIRTSE
RIRIG, i-6,9-F 44 3,4-- Ut — I i Tk 5
AR 2 | Ak 38 RO D)2 8 o D H AR W2 22 ] A
TERRES U E B A K (Cossé et al., 1992; Ando
etal., 1997; Witjaksono et al., 1999 ) .

B MR AR 2 2R 00 A 3% 1 R ) a5 AR AR
AMUZBEE B R ZH B e sgm, i sz
S AW R (B R FEE, 2022)
B G BREE H 12 EEA AT
AL, B AR AL 43 22 8] A P )
HUEma A5 B R AE s T s N R 2 — . bt
FERIL, I B MV B R RE AT 14-H 2
T FORRPE S T R ER 0T LA R A4 10, 14-—
O T I S T R BR 1Y 5 1B RCR o -9~ 7Y
T A -1 -T2 £ T T RDID - 11 - DU i s - 1 - B £ R i
BA/NEM G BRI A5y, 10-H 3T
TR S R TR AN R -1 DU A -1 - 2L PR R 2
Hfmdlsy, MU LL 63 31 : 2 4 JRAHH[H
AR AR W25 TS A W Fh 32 240 45 15 0
( Tamaki et al., 1971, 1983, 1984 ) . [AJfEHE,
e Rtae g b A S SRS e IOBE TP S
BE MG R RN ZAE. REH, /NG
Mg ASEHL . ZRAIR . A% RO R S R A
1) FEAEAE B R WU A TR G
JW-6,9- 34 4-3, 4~ JLAk bt — M 19 3R, 4S #4545 LA
53 ROBE I A SR BRI T 3S,4R T+
SMgtE (Ando etal., 1997) ; 11-TNERIGEE &
ARANE AR B R EEE 2 —, HRA R
TR TES 5 E T, 25 R XS I R A AR 4% i —
Lb TR 5 DU 0] e e 5L A 354 1) 515 T 1 ( Ando
etal., 1985) ; 9-FVUBRM-1-FE  FR TR 2 45/ g
e PR B R W E LY, A I S A
Z9-TDA X 25/ ING - M e e e ELAT B0 1 5 75 1%
PE, iR AR B SRR E . L, IE A
F5E HE Hb 2 0 3 RV AR BRI FN S i 2 A
BRI T .

2 HEWREZENFERYER

B R O ok B 2 32 AR A AR A 0
Bos P A I . BB . R B R 25— FR A AH G
S ( Sharma et al., 2020) . Horb, WHYER
PR LT 5 5 70 R 2 B0 B 1k B 3 32
it kEEREZCHEZMIEN (Xu and
Turlings, 2017) . WAMFREEREY], HEHYH
& BRI VR B & VR IR o] 38 o ol 28 M P 4% % Wi
B ERHY PR (Mutyambai et al., 2019,
Barnes et al.,2020 ). 411, 4 %K Zea mays Linn.
&gt I Desmodium intortum (Mill.) Urb.[H]
YRR, 35 R R p b et ss i s e s 1
FRAEARAE & W) B R SRR Bk i, DI 2K
i PR KA I 57 3 B 3 HUAY A ( Yeboah
etal., 2021) o FEGEH ML bl (g L — TP AR AL 50T
AR A B REYUHEREAR, AR B 5 221K
i e A b AR S RGP A 2Rk S
HAMREERRS, HAiCgius m—eifstitE,

21 HMEFSEEY

T FAEYIE R oA B R R A 3 e
22 E 5 (Bruce et al., 2005) . HH N
T, @R R R, RATEEZ
YA YA IS |, AR R YRR 2
FE A 2 0 2R m , DNITT A &) 6 A 26 0 B4
RMFEEWFEEES (Lineral., 2021)
K IFaE a5 R, HIPVs B4 B iE A
AHEYAZE . A AT RIS R e, T
Hid BA R RIS dls . HERE
A AHAL — e A5G 194 2 4 ( Turlings and
Erb, 2018; Doudareva, 2019 ) . HIPVs B #%4H
BPER M KE I R AR LSS B At A
BUARBT R, AT B 322 ] 422 A0S 2 A B
[&] 4B BAE 56 & ( Murali-Baskaran et al., 2022 ) .

Z R ZSIn W BRI/ NG Empoasca
onukii Matsuda . #1173 FQIM i Tetranychus kanzawai
Kishida #1 #i ME /N JX % Oligonychus  coffeae
Nietner 555 HUh F 15 AW BIUE K W Fh2E |
B2 ghaS AR A S DI RE S I C A BN
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H4%38 ( Maeda et al., 2006; Ishiwari et al., 2007;
BEIEHA | 2009; Sun ez al., 2010, 2014; Cai et al.,
2013; Rahman and Babu, 2021 ) , iX£& HIPVs
MEA A, A B, AR
I AT R IR, AR TR)E Bk S AR R
HIFE R YA SRR A oy, A R 1 AR
g3, XL HUE S G R YIRS R 25 AT
ML R HE AT AR MRE (RS,
2022) . filtn, AW A BRAS R4 duigh 3 5%
PR HIPVs BHA W FASTIRE: 1) AR
W2y MU B A R B U AR G % Parapanteles
hyposidrae Wilkinson. H A & & 145 [1EVEH ; il
T[] M 1 4 4 7R HH T 75 A A R T 5 45 R &
H R FE AR R A 5 2 0 4 A T e i) 2 L
FIBE AT A2 (REE 4, 2004; EEE, 2010) ;
2 ) AT R A% RUMEAE e = B 37 i 1) 5 A BRI K
e s B Horp, I-3-C 3k O FRER . I-3-2
A5 T TR R R -3- O s 12 A MEE 06 ™ B9 3 BT %) € {67
AL AE B, -3-C 3L S RRES . 25 s
JIE-3- K AL T RRIE FUI-3-CL T 4 Py B &
R IR B AL E B (Sunetal., 2014,
2016 ) 5 3) IR AL2EA55 Y o bl ) Bl fi R 2%
BRI, DTSRI /75 S 1 30T A AT I B 2 5/ I
N FEX LAY, IN-3-COMEE . IR . -
AN [F R Y DMNT R i 36 SR AT R
FElR . LIRS 8E U 155 e
T AP B B AN R) 32 B A S0 ( Xin et al., 2016,
2019; Jing eral., 2018, 2021) , M| MR 17
[F] 24 DMNT DRSS F R A5 = i AR B A
HI BB £ R % (Jing et al., 2020 ; Ye et al.,
2020) o ULAh, fBRHR/NERIERE | PR Lo L o
ME/INEFIASHF Toxoptera aurantii  ( Boyer de
Fonscolombe ) 5§ % W 8 F i T 725 W B il 1)
HIPVs XFEATH & a At KH A B
BISIARE S (AT, 2001; 5 360 A& AL,
2004; Maeda et al., 2006; Ishiwari et al., 2007;
W4ak4E, 2016; Rahman and Babu, 2021) , ¢
BT A B T RE . R FE AT T R
M, BMFTAEE ST HIPVs BRI AT —F
11PN YR e 2 b NV E E 5% N (IPNTTTES e
SUER L 2 ROl A T 550 L R HR /Nt

Empoasca onukii Matsuda i #5155 FIZE 5 S0
Hu) A (PIMNBERS TR, 2013; FhBERR4E,
2017; FEERAE, 2018; WREHIYE, 2021) .

22 EFITHEDEZD

P B R TR PR AR A AR Y 1Y B R ]
B2 W TR EAMY = 2F Y ML= (5 B
FEOEDE , AT RS T AR F b & LR RE Y
12y o AR A EREMAN A TR AL G Y
G E R MBI R, R
1 555 2% el oA A5 X Py AR 1) B — % A 2 A1 30
AR, RECKRAES H BRI, Bk, &
PRV EIR S EMY T —E R TR
bel 3 UAF A, o] o R E R AR b
AR A A S R G FE AT, =0t
¥ Trifolium repens Linn | [RIM-PB Chamaecrista
rotundifolia (Pers.) Greene S¢EZF FAHY) -5 A
(] %k 255 A 7 R R R TR 50 i R 2 2 1) 52 i
CARERIE, HILE 2,

B4, WA — Lot AT AR L)
REVEFRE A WIHEAT T A0 BT EsE o N, Zhang 55

(2014a ) 38 3k W — F8 91 05 76 4 ) 1) i 6 e B2
I Ocimum basilicum Linn , #1357 Rosmarinus
officinalis Linn B & Wy vl 5 55 SR S i
TE2A5 B W25 RO 1Y) 27 308 B 0 1 T4
M. FH, R TENKE Lavandula pinnata
Lundmark 2K 27 HIFFBAHE Eucalyptus citriodora
Hook. £ X HR /)& i 8 78 5 A7 BT ik 1) B0K 5 A=

(5K1ERE, 2013; Zhang et al., 2014a; Cai et al.,
2019) o BFFERIN, HEACHAE S A EMERT,
FREI a-PRIE N 1 8-FR MG I I 2= 1 h A 5 4%
bl e iy i AR S S B — 8 IO PEREYE ,
A 255 el v 2 ) VR 3 A ] LARR S HAT R0
5 il W 1 2 B 54T A ( Zhang et al., 2014b ).
Cai 55 (2019) M 8 FOSFAHYIHE LWy h a2 48 i
TR TR 1, 8RR A X6 AR MR )N S - e L
A0 KRR, 3 DL — 2 LR & nl LIAE
R ABHI 7N e ) B sk 1) 2 FE ) o R,
aF FAEY S5 AR VRS s bl A S R G hr L g
JIHIHLERBEE A RGEFEA . S )5, FTAIE
A EAEYE L YR AR JOF R E R d Ay 323k
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FAT TP, LAR AR A 5 25 Z 1]
T AR R O AR AT A AR B T A
S AL S5 T R IFRAMTSE

3 BEERE

PR B AR A A {F B R R
MY LY R E R AN R R S5
Y, LR S AR Z A T Ak 2 i TR 3
I o FEE MR ORI R 9 AL 15 B Y Ttk 7R 8
FNAEHC , AT ZERE I ] A Fh o 250 AEI7EIR
FAE B R R B E LG, vl A R
TS A HRAH T B 3 o A, AR PR R
IR ] F AR () B A7 15 B P 2 v
frardE, M HARKGE N B . HAG, EEtE
B HEE B R AR E SRR R 5]
LA 1) Bl 14 £ J B7 ( Helms et al., 20135 Erb
etal., 2015) . BLAb, FHYIIAIAG& BRI BB
AN T SE I ek AR R A A R W B e T

( Mutyambai et al., 2019; Barnes et al., 2020;
Nboyine et al., 2021) . B, 444 Citrus
reticulata Blanco 53 1 Psidium guajava Linn.
VRS, 3 A AR & ) T SR A ARATL AR Th R T TR

(JA) MAEYAER, VISR AREHMEIR . o5
R TN 2 T TR 2K )5 AL 0 A 6 1 R DG
B, e T AR XS MG AR B Diaphorina citri
Kuwayama f$iPE (Ling et al., 2022) . A HHE
Wy 5 B R = ) A A TR BT
YA SRR, AR A Fp 245 ] 3 e
FRERE R I SRR (KRS, 2018) o

AP IR T E P R 25 X, 287 ke R E S
GEALH T AR RS, A P T IR ER
TR S R YRS SR () S, A TRA T 2
AR R NS A (S B B R S A A L R
BRERYN AR RESE O &g 7 —u
WS HERE | EE 5K RS A FOR SRR RS
e, B HAMRKEN, B TAMFE R
RIS, A AT LA 5 R4S
W AR AR 1) TS TR
DB, SE et BRI VR A AR R B e Ak e AR A
RGEMBUrE; 2) ETHEERER, WHERELR

FRZERE BRI R EAA R AR 3) BT
M FHORYE , S IR ARA TR
IMUA B, DS N A SPitE; 4) 3
T2 AL ERY IR, ik B 5]
5 K REVE F B E IR R4, MRS =Rk
Push-Pull .70, Jf# 37 M EE M HEA
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