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7 I 8] B S R 2 /N /N
GBS VN PN

FEAT K #E AFH FLHFE EEE IRKE

(REB LB 2EBEASHFFE T, @I 350013 )

BOE OLEN) SRR AR 25N BN Empoasca onukii B H TR AR/ NG B 0
WA A R 2 S D& R . [ Ak ] &% 3 AN RmE, 25078 3 A -5 A F4A). 4 A Lf)-6
A LA, 5 A LA-7 A LaEsEEmR, B3 AR, 5504% 8 A Ta-10 A NE. 9 A LA-11 A
A9 ATNA-1L A RAEEERR, DIOREFER s PO RIK . R 25N A 2 /N B/ ekt i
M RO, = N /NN R A N RO R . [ R ] B F 3 H AR EAR
3 AN, SUNERUNT/NGEI B 25 E e 1. 4 A B, 6 A EAiEgE R/ N/ NGk iR R
%, 5 HEA1-6 H A, h/NGT/INGid i g A m e ), Hp X o 85l i K X BRIX. (P<0.01),
EEXT R IR G 29.51%-32.89%, #5F /N 0.5, 5 A LAjEEM, 250 i /NBENag i i s 25 e Bo HEAR X
IR X 22 58 B3 (P>0.05), #F WA 0.49 Z 0.67 Bt es . 8 H FAIJFIAHAMN, TS NE R
BN, 9 AR EHIRE N 047, 9 A BAI-10 A N AN, 78 10 A 4 HIE/N G/ NG i E 25
ERBERTHRX (P<0.01), FXIBXARK 35.10%-38.14%, 9 H FAJ-11 A FAJHAMR, HERX 550 EX
NGNGB 2 R A (P>0.05), [ &ig] @BUTERS 4 A BR/NST/NR iR A b %
WIET, #ZF 9 A BAIFMGHEN, HitE#HESE 4 A Ea)-5 A A, &9 A E4)-10 A TAIBGE .
KR NBUNGER R 2N, JRIE 2R B

Monthly variation in the number of Empoasca onukii and
mymarids caught with hanging yellow sticky-board traps

LI Hui-Ling”™ ZHANG Hui LIU Feng-Jing LIJin-Yu WANG Ding-Feng WANG Qing-Sen”"

(Tea Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract [Aim] To determine the best month to deploy hanging yellow sticky-board traps for capturing tea green
leafhoppers (Empoasca onukii), while minimising capture of mymarid wasps, which are a natural enemy of this pest.
[Methods] Hanging sticky-board traps were deployed in three different months in spring and autumn and the number of tea
green leathoppers and mymarids captured was recorded and compared. The number of nymphs under leaf buds was
investigated in the field. [Results] When traps were deployed in the middle of spring (mid to late March), by the end of
March the benefit-to-harm ratio (mymarids to tea green leathoppers) was > 1. Deploying traps in early April resulted in the
greatest number of tea green leathoppers being trapped in early June. Peak abundance of the tea green leathopper occurred
from early May to early June, during which period the number of the tea green leathoppers captured was significantly lower
than in the control (P < 0.01), which was 29.51% to 32.89%, and the ratio of benefit to harm was < 0.5. In early May, there
was no significant difference between the number of insects caught relative to the control (P > 0.05), and the benefit to harm

ratio gradually increased from 0.49 to 0.67. In late August, the number of trapped mymarids gradually increased, and the
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benefit to harm ratio was 0.47 in early September. Traps deployed from early September to late October captured significantly

fewer tea green leafthoppers in October (35.10%-38.14%) than the control (P < 0.01). When traps were deployed from late

September to early November there was no significant difference in the number of tea green leathoppers captured relative to the

control (P > 0.05). [Conclusion] Yellow sticky-board traps should be hung in tea plantations when the tea green leafhopper

begins to appear; in early April and early September. It is best to deploy these traps from early April to late May in spring, and

from early September to late October in autumn.

Key words Empoasca onukii; mymarid; tea garden; benefit-to-harm ratio; yellow sticky board

JNBL/NGE I Empoasca onukii &2 H
Hemiptera M-8} Cicadellidae, J2& H i3 [ 45
B 2z —, EEIA A 2 HOR AR ik
RN, FEOSRZE S | AR, T E R
AR PRI BT (BB PASE, 20155 o A HRAE,
2018; FEEE MM IR, 2018; 245, 2022),
ZASEFSFIAR I8 (2008 ) A2 I8 I = 4 25\ i
Stethynium empoascae Fl7# /N 2 15 42 /)N
Schizophragma parvula 23124 2 17 24 R IR
sINe i Empoasca vitis B it 2 b i DR Ay A i
XA HR /NG I AT B0 1) SRS RIVE L 7R
RIX —AFPUZERy ] Il ( BAHSE, 2008 ), itk
AP B R F R E i (R
GF, 2022), CU7ESRM . MR ZRME. EE . R
VR IR s P R TR T (SRALE 45, 2019;
TRIRAE, 2023 HEESE, 2023; FEHARSE, 2024 ),
FEAEE FHAEY) FH rp R 8 kg3 A5 17 FH A
Bt /NG /NG W F 9% R B S R L R TR
BHTE R B X HAA AR L R
AT U WSS (BXAAR 45, 20015 [n] KT
4520075 BMESE, 20105 FEBEPREE, 2011; 28
ZLAAE, 2017 ), BRENSE (2019) TR W]
B /INTT /NS I FE {8 80 R o8 FH 4
B8] b B r o e MR A, 7 3 e A e A 1 B
M, RSB, feJa 2 ; k&SR (2015)
VEFH 12 B EARSHOFE R AR /NG e, &
B HR /NS e i 10 ) 2R R T BB B 5 IR AR
85 (2015 ) AR5 & BN F BORRZ A (B /N
B F B S AR RN 22 5%, TERZE
PR A Bl (B HE R LA B A5 T - 0.4-0.2 m
MIBEAROR A, FEMIE AL - 0.2-0.2 m (Yif
AR, TERE AL 0.4-0.6 m AR
St o A Pl B AR R A A F AU [R] 2%

5P K i — B IR (ZEERE, 2015),
MATTAE (2009 ) WF5E R, ASFE ARSI R
RSB REE T B3, REEH AR
AR /NG W 5 135 B, 75 HORROGH e g . 30
HERFABAIER . MBALEE (2013 ) ZIAERS
L BRI 135 3 s HLBRaRE K G R AL A5 B
REAS IR U175 A8 B PRI I T 08 80 R He o
T (2020 ) WF5T A& Bl 1 A 7] 2 € o p 75
RIAT/ NG RO B B 22 5, HIRAR IR EL
B HURP A 25 57 3 o AT S E Y i
e IS [R] L i A 6T /N BT /N i 1 5 2R AL
SRR X R 2 N R SR, A DL A AT 7%
T8 o AR SCIF R T AN [ e ) e G A Xt /N B /N
0 JE DR A 2B N W 114 15 % %t % [l /N B /N
W Hhe B (R SE A, S 5% (] B B R s ]
BHOARERESS,

1 #R5HE

1.1 gkt

A Y ¥ €0 5 BB N 25 AR RN A
FRANFIAFE, BAE A 25 emx20 cm, IRER 2B
AR A B2 BE S 5 9T A e A 1 Sk
SRz 6 S5k (27°13'N, 119°34'E, ) ( ##R
10 4, F4 55 2 0.80-1.00 m, HEERHE 85%74 4 ),
TR A (] ) R Ad FAR AT A 2

12 RB|HE

I AT 2021 HFEFEFAK TS BEH AN
1 W HEAER 3 MEMRETEAEE, 53514 3
A¥a)-5 A FA) . 4 A Efl-6 A BA) S A BA)-7
H EARHEER, ER0E 3 A Ak
B, Sy4E 8 A FAI-10 A FAL. 9 H FA)-11 H



33 ST A N[ I T B AR XA Pl /N B/ Nk - WEURI R 2 N B 14 52 ) - 801 -

BN IR 300 i
1.4 ¥IESH

X H Excel 2013 1 SPSS 17.0 #4643k 3k
75347 K Duncan T8 221k dk T 22 8 FUAL

FA). 9 HFA-11 A FaEHEENR, UAEH
MO AXTIRIX, RRAFE 3 AN EE, BEE
/N TR 300 m?, B AR HE B K 25 F/667 m,

1.3 PAEF*

EHONEE 10-15 d #AE 1k, BN

SR B, ARG R T, T 2 RS

T kT g2

BB o e 2 FERRTO AR AR
e : TRRPE TV e R R B

FFAC S IR 8 A /DN B/ 2o P R 28] e
o BRRIAARS, IR IR AL BN 100
2R 2 I L /N BN R I OO

HIZ 1 AR, HFE2RkE 3 A ) ansiR,
AT 3 A I B A /N B/ eI L 3 A R A

x 1 BFARMERFEFERI/NE/NEIH S NENFEER B EFHEEENZm
Table1l Effectsof hanging yellow sticky board at different timein spring on the trapping
amount of Empoasca onukii and mymarids and field population density of E. onukii

EAREEMCEE R (34 ") Number of adults ANBUNGF R R (k- E )
trapped by yellow sticky board (ind./board) Population density of E. onukii (ind./100 leaves)

INER /NI E. onukii 22/Ni% Mymarid EMALFRX Treatment %5 X HEIX CK
3 H wf)#E# Hanging yellow sticky board in middle March

H# (A-H)
Date (month-day)

3-15 —_— —_— 2.11+0.40 Aa 2.00+0.19 Aa
3-30 11.33+0.38 Cc 13.33+0.19 Dd 3.78+0.22 Aa 5.44+0.68 Aa
4-10 16.67+0.96 Cc 13.00+0.51 Dd 5.78+0.29 Aa 6.89+0.59 Aa
4-20 37.67+1.73 Bb 15.33+0.38 Cc 8.67+0.19 Bb 12.554+0.78 Aa
5-05 58.33+2.50 Aa 18.67+1.33 Bb 20.33+0.77 Ab 25.56+1.25 Aa
5-22 62.67+2.51 Aa 26.67+£0.19 Aa 32.33+0.96 Bb 44.33+2.12 Aa
4 H FA)H:AH Hanging yellow sticky board in early April
4-07 —_— —_ 7.11£1.18 Aa 5.22+0.40 Aa
4-20 31.00+0.58 Dd 13.22+0.51 Cd 9.67£1.17 Aa 12.784+0.62 Aa
5-05 41.00+2.31 Cc 15.89+1.17 Cc 14.33+0.96 Bb 20.33+0.58 Aa
5-22 68.00+1.84 Bb 27.00+1.67 Bb 28.11+1.25 Bb 41.89+1.28 Aa
6-09 89.56+1.25 Aa 41.22+0.84 Aa 39.67+1.54 Bb 58.67+2.19 Aa
5 H k)3 Hanging yellow sticky board in early May
5-07 —_— —_ 28.44+1.06 Aa 25.78+1.31 Aa
5-22 80.89+1.44 Bb 39.00+0.77 Bb 47.334£0.19 Aa 49.89+0.99 Aa
6-09 92.78+2.02 Aa 45.44+1.06 Aa 56.50+1.06 Aa 62.224+3.56 Aa
6-25 56.11+0.48 Cc 32.33+1.73 Cc 23.56+0.29 Aa 25.56+1.44 Aa
7-09 32.05+1.50 Dd 20.67+0.38 Dd 8.78+1.06 Aa 10.33+0.51 Aa

TP BB AR . BTISEEE, RISEER SR A AR R 2255 B2 (NG FRERIR P<0.05, R 5-0)
78 P<0.01, Duncan [CZ 5 BARE ). J PIFIEE , [RIAT800 IS br A A R 5B 0R 2653 .3 (VNG FRERR P<0.05,
RE IR P<0.01, Duncan [RZH HWHEAGE ). TR,

Data in the table are expressed as mean+SE. For the first two columns, different letters within the same column indicate
significant difference (lowercase: P<0.0, uppercase: P<0.01, Duncan’s multiple range test). For the last two columns,
different letters within the same row indicate significant difference (lowercase: P<0.05, uppercase: P<0.01, Duncan’s
multiple range test). The same below.
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E 161 34 Middle March 1], FEAR XA A AR AR R T IR X (P<
< 14 |a B4 LA Early April
€ |, @ S 5H 1A Early May 0.01), HEXTHRIXAK 29.51%-32.89%

! B S A ERIFIEHAR, #0474
S 08 @ BUNEROR B, 6 F EAIBERIN/ NG

b

a
5 ca a Cas at
& 04| 1 o R F
2 . : - .
'Bﬂ'ﬂ 02 [ . ﬁ N .
ek K RLDk e LA kl-E] kk [T kok
ﬂﬁ 0 L L P 8 NP G S, o Y L L )

3.30 4.10 4.20 5.05 5.22 6.09 6.25 7.09
H# ( A.H ) Date (month.day)

EH1 HFFEREFELNESNRNEHEFEL
Fig.1 The benefit-to-harm ratio of mymarid and
Empoasca onukii on yellow sticky board in spring

E O P REAR R . A BN F B
FFHABANTE 0.05 /K FEFEZF (Duncan [K
ZH R ). * FnTeEdE. TEIRF.
Data in the figure are mean+SE. Different lowercase letters

above bars indicate significant difference across trial
groups at the 0.05 level (Duncan’s multiple range test).

% indicates no data. The same below.

Bk, 5 H 22 HEt B¥ iR . 763 H 30
H, #t EEAESI0EL MR R 13.33 Sk,
ANEL NGRS 11.33 S0 ", B IX RN
X /NBE /NG W I OB PR, 4 )]
20 H, A AR B0 B /N BT /)N g P R R T 28
sV B EE I (P<0.01 ), /NBL/NGRI- gy
37.67 kM ', BUNEERUE N 1533 kML S
HRA), NG /NGR i i OB AR X X
HIXAE 27.07%, Z5FMHEE (P<0.01); S AT
A, AR LB E IR/ N NGRS 5 ] - A) 22
SAEE (P>0.05). M3 AHf-5 A T4, H
[B] NG /N BB R e T, 5 H N A), Bk
FFEENE N EREREEST S A LA
( P<0.01 ),

HERM 4 A LATFFGEN, M 4 H a3
6 H L A), Bt BiBgEng/ NG /NG i R 28N i
HWaEgditZ, 6 H LAaBERERZH N
89.56 Fl 41.22 -y ', ANFEJEARE, #hk EiE
LR B/ NG/ N RS i 2= Tl 2 (P<0.01),
AR 2N TR 25 Sl i B 3 (P<
0.01 ), FEARHAT, ALK 5X]HE X H A /NG /gt
A e AR 2 AR (P>0.05), itk
J5 5 A LAl-6 H L&), /INE /NGt ke A i

IR R 2 N B B 25100l 9278 RN 45.44
St 6 H-7 H ), Bt BRI/ NE/INGE
R UFIEVN & g er ST 3 (NP T N RN = o U
E R 6 F E A s, HEAR DR IR X 22
SARE (P>0.05),

AN TR) s ] B8 A i A ) 2B /N /N B /N Bk
MR 3R E LARE, ME 1 RTVE S, 4 H -6
A Ay, B BN RN BT INGR T I Y 25 T L
BAK. 3 ArhajEEM, 33 AR, BUNER/NE
NGRS E R T 1, 5 H LAIEEHE
4 0.33; 4 H LAHM, 4 H-6 A LAIziE Y
AINF 055 5 A AN, ASEE R /NTT NG
FNZR /N R I, B AR (W 2N N
BNG IS E LN 0.49 & 0.67 B E, 6
AR T A LAl ifE S NER L | 28
I

LEA 5 BEHEARUE H B /N B /NS ) A
B BRS8N RN B N S
FIFEFE L, INNEZ 4 H LAE/N /NG i
BRI AR AR, FEAR A ) 4 A L f-5 A s

TEH

22 FREAREME B /NFINRM18 R ER
BB/ R

M2 AIAHL, 8 H R AR, 9-10 H i
M b 175 4R 1 /N BT/ S R R i 2% AR B
(P<0.01), WEEEME/NEREZEAEIN, 10
AR 1511 3%, 10 A _EAJER EBER/N
BN R 22 ol 55.33 S, WA
NGRS R E R OB 9 A FAI-10 AT
B %, A BRI S X IR X R A R
AR (P>0.05),
Zkb 9 H AR, 9 A TA-10 AR
A FEAR AR (R /N /NG R 2 S b I
(P<0.01), MR IAER /NN 10 H
FaBERZ, SNEFERELL 9 A TN aR
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R 2 MEAREMEBFEERI/NR/NFAEFANERNFEER BB FHEHZEENZN
Table2 Effectsof hanging yellow sticky board at different time in autumn on the trapping
amount of Empoasca onukii and mymarids and field population density of E. onukii

ANBE/NERI I TR (ST )

P[] BBUASE R REL ( %-;{:}j'l ) Number of adults Population density of E. onukii (ind./100
Date trapped by yellow sticky board (ind./board) leaves)
(month-day) -
NG E. onukii 2 /)N% Mymarid HAALFRIX Treatment R IX CK
8 H T HJ#:# Hanging yellow sticky board in late August

8-21 _— E— 1.78+0.11 Aa 1.56+0.22 Aa

9-05 22.44+2.98 Dd 10.11+0.11 Be 2.78+0.11 Aa 2.44+0.29 Aa

9-24 30.67+1.35 Cc 11.334+0.33 Be 12.33+0.38 Aa 13.56£1.06 Aa
10-09 55.33+0.58 Aa 13.67+£0.19 Ab 24.67+£0.77 Aa 27.78+1.64 Aa
10-25 45.78+0.68 Bb 15.11£0.68 Aa 28.67£1.53 Aa 33.67+£2.12 Aa

9 H I f)#E#k Hanging yellow sticky board in early September

9-10 _— e 2.4440.29 Aa 2.56+0.48 Aa

9-24 31.2240.48 Cd 10.67+0.38 Cc 9.33+£0.84 Aa 9.89+0.11 Aa
10-09 68.00+£1.73 Aa 17.33+0.58 ABab 16.22+1.09 Bb 26.22+0.59 Aa
10-25 53.67+2.19 Bb 19.22+0.89 Aa 24.44+1.04 Bb 37.67+1.83 Aa
11-09 37.44£2.11 Cc 15.33+£1.07 Bb 13.67+1.16 Aa 17.11+0.77 Aa

9 H T f)#E# Hanging yellow sticky board in late September

9-25 _— _— 17.44+1.35 Aa 15.33+0.58 Aa
10-09 68.22+1.97 Aa 19.11£1.93 Aa 29.67+1.02 Aa 26.44+1.35 Aa
10-25 60.22+3.07 Aa 22.2242.19 Aa 38.00+4.43 Aa 40.22+4.14 Aa
11-09 44.89+1.97 Bb 16.11+0.80 Aa 17.22+1.28 Aa 18.33+£0.51 Aa

A, 10 H M AEZ . A5 10 H/NS/ Nt iy oy

4t F H, YPOARKTRAE AR Fel /N BT/ N 5 — g e

RS R R, SR DX/ INET NGRS 2T
TR O R X R X 35.10%-38.14%,
X IX 22 2 B3 (P<0.01 ),

9 ATA-11 A AR, M 10 A EA)-11
H AR L EE R /INEL NG R TR 10
H T AIBERI S NG L N 2222 3% - ',
25 el /N T /N i R P T R AR X S X R
XESAEE (P>0.05),

HE 2 /A, 9 A BA), Bk BB
BEF/INET /NG IR 25 AR, O 0.47, 10
H A3 F ek, #£ 0.25-0.28 Z[a], 11 A L
B, PR SR R 2N R /INTL /NS W Y 25
Fb7E 0.37-0.41 2],

ZRA A AT EEARS T () /NBE /N GR - i i %
B M E i 4 B B BN RN BN i

WIRT, 9 A AT IAHEA, HEARmE 9 A 4)-10
H N HBEHE

a @ 8H 4] Late August

& 9H If] Early September

8 9H 4] Late September a
ab b

O v
VLR W o

e
=

252 Ik Radio of benefit to harm

(=}

9.05 9.24 10.09 1025 11.09
H# (H.H ) Date (month.day)
B2 MEAEWEFEENESNRNFEHEGEEL
Fig. 2 The benefit-to-harm ratio of

mymarid and Empoasca onukii on yellow
sticky board in autumn
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3 HFHit5ig

RS S —Fh T T B R AR, AT
PUARZFE AL, HETE T 2 0 2R
FRH L R E R ZRESEARVEY RS,
X% EE LG H Hemiptera . 223 H
Thysanoptera 55 H AR 3 4, Forpoxhnt i} | #i) s
#} Thripidae . #f &} Aphididae 3 & F} Aleyrodidae
SRR R | RN S i) (PR
SR, 20165 R, 2023), MR ZRAME,
WA AR N5 B RIEL, X AnH f 5]
W1 diaassR ], SERPTAROR S (P
FEAE, 2015 ), [ S A1) FH €2 W 0 B2 He 1 o 78 5
A REREFWAR)Z N (EHRE, 2015;
EIFASE, 2017 ), ZFHEREE (2024 ) BF5EIA BT
MAEE I L B I | A5 A s A e A
R T ] E K BhAs , S UOR RS AR 0
T W SRR AR AR AR R AR BB
VB SRy —Fh g € B 4 He it A A Tl 4 T, A F )
o7 FH B AR 3 R R A R B B BN (i
FEASTE N T, AR A/ NG /NGl 2R
#3E Aleurocanthus spiniferus 25 45 el & HL (323
45020105 BRAN4E, 2019), WHEIBA A
It SRS D ORI, AR 175 A PO T H 1 [ s e
RER B FERER (RAIESE, 2014; EE
I, 2020 ), FERA GO B R A T AR A
RS PR i R R Ak SR P Y AR
Pio AFFE R BT A /N B/ NG
WREER BN, 3 AT A, HERINEY NG
AINBUNRI R LR T 1, 6 AT A7 H LB
Al FKRT 0.5, FEARIFRARAT, BERETE 47
A AR B, SCE X KBRS,
T B B AT AROIC Ry kg, B4R i e A5 el 1 B
SN R, A BEA R B RS R Ak e 3 R Y
RO, IR A T R E IR

EH [B] /NG /NS i i 25 gt o] LUR
5 AT fI-6 H A R/ANE /NG kA 5
—mE, 10 H FARS e, wAR
A L S FH (i) /N B /N o R 28N e
F14) T ) A s 32, 28/ 19 R HE 00 5 /N B /NG

I WA B 0 A BRI SE  /INEESE (2020 ) i
SRR 17-27 °CHE BN /NG WA [ ]
AERKEE AR 27 CC T BCRSZ B
TEZ B R RME T 15 °CEE T 30 CHYFRES
FAFTT, HEINGT /NG i e ) e s R I
(ZEEB AT, 2012) . ACHIFWEY,
M6 HIFIG, B ST R /N B /NG ) 5
BWEAL, 78 7-8 H, KR, /INTL/NGE|i
FAEBEER, B 11 AREE SRR, MHiE
AN INGR I L ) RS A R 0 B D TR A, DA
WA BB SRR P, RS
EHE RO o A% E 2N T DS A AU B A AR
(R /NG /INGR I RBR P A, 3] 3 A 2R SR T
AP B . 7E 3 A TR, BRI R F
(1) 2/ N /N DL /NI I 25 T L g, /IR
AR L (AT 9L A7 A 1 /N B/ NG
B0 DU AF X 48 1R o /DN B /NG I W A v 04 B T
RN, BN ERRK L, H5FREE/N
/NG AR BERCRA LA AR X ARG, ikt
IS EE RO IR A A 175 S B i i KT H I e 4 o Y
ANBE /NGRSO o DRI AE SR A A K A
FERMOR B IR /N B/ NG W R AN R
M3 H R A)-3 H R A) H )N NS I T e
PR B AR R R K, P R RN T
6 - EHM, FHELKF 1. hkFES ATA-9A
Ay, HENE NSRBI, 15
FEERTF 0.5, MESIRITRE, NS/
P T R o ASBEl /N B /NSRG4
A, w24 H LAIFGEEN, 2 9 A LaTFG
FEM, FE/INBE /NG A e DA 30 P ) R
e 5 I T BB IX o 254525 1 (RN B/ NS i
[ A A R | B L R B A 2/ NI R /N BT /N
- R 35 2 L A0k A AR T [R] /N B 7N S I 7%
ARER, BB 4 H BA)/INSINGE I I G B
HI, 28/ 5 /N BN 5 H/NE 1, ]
FRE R B EFRT 6 k-Em - T
B s BkZE 9 H L A)/INGE /NG WAER — ey G i B
A, #5EH/NT 0.5, JTFUAHEM, HEME 4 A
A)-5 A TNAIA 9 A BAI-10 A RJE H .
I B ARHE A7 5% el 40 B B35 965 /N B /N - i
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