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Abstract [Aim] To clarify the economic threshold for the chemical control of Halyomorpha halys in kiwifruit orchards.
[Methods] Field caging experiments were conducted to investigate the rate of damage to kiwifruit at different population
densities of H. halys, after which, the economic threshold for controlling H. halys in kiwifruit orchards was calculated based
on laboratory pesticides bioassays and commonly used pesticides in orchards. [Results] Under different densities of adult
and nymph H. halys (0, 2, 4, 6, 8, 10 per unit), the damage rate of kiwifruit fruits showed significant differences (nymphs:
Wald y* = 173.433, P <0.001; adults: Wald y* =220.432, P <0.001). The economic injury levels for adult H. halys treated with
2.5% dinotefuran and 3% cyfluthrin were 1.22% and 1.83%, respectively, and the corresponding values for nymphs were
1.22% and 1.62%, respectively. The corresponding economic thresholds were 9.59 and 12.05 adults, and 9.11 and 10.59
nymphs, per 100 fruits. [Conclusion] Maximum economic benefit can be achieved by applying pesticides such as 2.5%
dinotefuran or 3% cyfluthrin when the number of adult or nymph H. halys reaches 9 individuals per 100 kiwifruit fruits.
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KWW Halyomorpha halys 15F% “ A |
“BURG” JLCA4FR Brown marmorated stink bug
(BMSB ), Yellow-brown stink bug I East Asian

stink bug, J& ¥ H Hemiptera , 5 # W H
Heteroptera . ¥ &L £} Pentatomoidea . % #}
Pentatomidae . %5V B} Pentatominae . &5 % 8
Halyomorpha (5K4 4%, 2015), 255 r=F
HiE . #iEFTH A (Hoebeke and Carter, 2003;
Lee et al., 2013 ), #EFRELE (HEETH . HIRX)
WaES ., H 20 g 90 SRR, Z#is
E e AMZEdL3E (Hoebeke and Carter, 2003 ), K5
AHAEAE AR ( Wermelinger et al., 2008 ) F1Eg I
( Fatundez and Rider, 2017 ), Ff-/A4kS: HUs h it
FAEE R s A ZE IR, I
Bz, DAR AR ORI F A R L ks
SRS, AEAKR . BEEFKEYSE 300 A4
ERZTHY) (Rice et al., 2014; Zhang et al.,
2017; £RIC, 2022 ), 23l HUE e R —
RS ENFE, W RIERA N F (Pajat Beus et al,
2024 ), M O 28 T AF AR e A
( Zhang et al., 2017 ), JNA] 3B IAEARFRFEXT A7 FAE
Wyl 55 (Scaccini ef al., 2024 ), 2 EHYAF
FERN 2 BER A MR BE,  H ) S B A F i
RO BLEIE . ARRALEIRSE (BREGLIAE, 2022 ),
JLERMEYIN AR KT . ES R, SR
ATRAMP TR .

Rk B Actinidia  chinensis R 55 1% #k B
Actinidiaceae . FRIEBEE Actinidia WERES R RR!
PEIM A FRBEAHFEY) (Lu er al., 2023 ), 23 E HAT
R RPKIRETHAEY)  BREHCER S & S AR C.
FAEMANIIE N REEFRY, 18 HETS
R ERACR 2 TE E o, BRIk
ik, HARIA. k. T . sz IR (57
FURSE, 2020; Satpal et al., 2021 ), HE, HEE
kA E B E R —, FERIAY)
B, 280 L RORSRSE, JUHDUA 3 R S A
BRI CIRBAE, 2018 ), PEHRIE, Ik A
HFEER, REZFRAIE 60%-70%, HAFF
W2 BN 20%-30% (4 V%, 2014), A58
IR Y IS L, B EkAZ A i
REE, WM, ZEAIRABEE, FE
TCREH, s E AT (BREGLL5, 2022 ),

235 5(8 ( Economic threshold, ET ) &4 %k
173F BAL BRI AR YR (i, 2020 ),
FENE A TLR A B iR BE I8 (1) S I A RIS
il CBFREIEAE, 2024), WRABR LA
I ZEE+8PrZ — (Liang and Tang, 2010 ), S
FRAF (2017 ) BFFEE2RAEMT, SO 10%0H Hmk
YR G HBEE ZH Colposcelis signata W4T
B, HAWEIE R 148.04 Sk/EkE, X4l
0.5% iy Z 0800 K &7 B 0 HY B A T B i
HZTFBIE N 146.09 SK/FAkk. BREEHESF (2022)
X R P D FOK I . s R 2238 3 A~
A0 W SR Wk Spodoptera frugiperda 45 RIE
AT TS, BT EE D 222-399.
151-317 1 81-262 3K/ FARRIN, g FHHBIX & oK
A b BRI A M B 4R AR B L AR, K
TASHR B E ARVFACE 30T ST IR BB 2 v
Teigt . B, ASCRHZD PSRN AR 2%
R, AR ERMEN I, 5T
A O R SRR FRIOCR, TS
B ENGRORIHEMIRGT T H 56 RvrKF
FETEBIME, DA SR el 25 S ik (045 v B
SRR AR

1 #R5HE

1.1 ##

111 KRR ERPY s XY E B R
FERTA PR EAL BT B (34°08'N, 107°59'E ) i 5t
TRAESMIE R, AR BUR (Fo ) Il
BB TR (60 cmx60 cmx60 cm ) H, AT
=% & Phaseolus vulgaris F1E K Zea mays N EY)
SR, HAR (F) MiREesh, 5-15 HigAs
SRS R RRZSE 5 WA RO RIE (A
45,2020 ), FRAFRIRIE (25+1) °C, W 65%+5%,
S 16 L : 8D,

1.1.2 LWRE AW ERKITE EETHEE
IRV IR A 5 FA B IR AR ] ( 34°08'N,
107°59'E ) HibATiEaAr, SR AL S8 B,
& HAMEIE AL 25 R A T B (W B VA B . R
e AL R (6-8 A ), BivARIgs b4 E
A, W 2.5% 5 E S ER K LR 3%k U bt
R BRBEERAR S RCEA (9-11 H ) FE AT
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7%, T 20%ME FEE TR 400 F5REE 77% A
AT 300 £

1.2 Ak

121 AEZEFBRETERBERIAE  CHF
(7 7)) fEMR SR P A LEkIE R A 5 AR
KGR (100 cm*80 cm, 120 H ) F 2R R4
(10 A ) (Cheneral., 2020 ), Kyl 8h iy 2. 4.
6. 8 F110 3k 5-15 HISASMIE AR (@ : $=1:1)
5 5 A R A AEE T 48 h, 28 P IR ANE:
i, 48 h JEREIRIA L, ST AR AL b IOk,
RAMEIE 10 WHEE . FEBGRET, RS RS2k
BRI FIEN, IR REZESE, IR
e NEE e 1y o o Nl e e (s = S

B R 32 8 5 A A2 RS B < 100% o

122 ZFEEMIT A5 RESREXTE
MRS H O E AT BENE, FZITFUT
i (1) REEBESEONL, LR S
HEZR R ERm, HiSELsig; ) Rt
KRB WRISHIEF IR L5 PR R O 1
W1, R O A7 55 AT R a1 55 R S ) s el
Fra, [AHAFRUREANIEES B8, i
K S ULy REEE ST S AR, BRI AR

22 55 13 72 7K F ( Economic infestation
level, EIL ) FEZRRBER 5 . Hids . BIIARK
RABGIG T HER R W, AR e &

(1994) i LB i F RVEKE R 7 i 471t
OB U E VK (EIL) 1.
CxF

PxExY

EIL HZFIE VK, C BRI,
FRBGEEHT, P ARG , E NBTARER,
Y BRI
1.2.3  BRBESRAEFRERARERNEZE X%
RIE DA — R A R 2570B53R , B A T340k
450 IO/ hm’ s ASIRIGH HUALBAGE R i
B 41 583.73 kg/hm?, 2022 4F WFIRAE Bk
TERETAISE HiA% 2.8 Ti/kg.

124 FBELEREURERAZE ks
55 = AT E N ZRER K (Luo er al., 2025), HAY
BRAER I B 6 A5 s Ak 2 5 FH 245790 . T2 JAS
A R a2 1 FioR

125 ZFEENE RIS~ 8 (kP
REF=R), Ms CHHERBESE T M0 ). Btk
FORMPIRTH (R + 5 A T9% ) %
2 BT E KT, MR A i 1 R RN
AR [7] 22 5 25 B 5 R Ak 52 5 2% 22 ] 119 bR 45 [l

EIL = x100% o

®1 FAMHAFIXNZFRENBARREAGHE
Table 1 The control effect and medicinal cost of two kinds of drugs on Halyomorpha halys

B AR (%)

B DiREESR AR IR HARMA (J8/hm*) Control
.. 2
Insect stage Control agent Manufacturer Medicinal cost (yuan/hm®) efficacy (%)
JR 2.5%AIEAEERKFLA T AL BE A MR BR 261.69 100.00
Adult 2.5% Cyfluthrin emulsion /% 7]
in water Hebei Lishijie Biotechnology
Co., Ltd.
3%k H il PR FERARTE (M) AR T 498.64 88.88
3% Dinotefuran granule Sumitomo Corporation
Agricultural Resources
(Guangzhou) Co., Ltd.
A 2.5%AIAE AR FLA T AC A A DR AT R 261.69 100.00
Nymph 2.5% Cyfluthrin emulsion /M ]
in water Hebei Lishijie Biotechnology
Co., Ltd.
3%k H il AL RSB (M) ABRA T 498.64 100.00

3% Dinotefuran granule

Sumitomo Corporation

Agricultural Resources
(Guangzhou) Co., Ltd.
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VERERY i A 1 28 55 B
1.3 HBUEHHT

F AR R Excel 2021 #E1 73630 | 3 F1] HH
SPSS 27.0 A% i gt R HOAS [R] % 2 T A5
Wk sz F R 2R, R CE AR b iy 35
KB IH TR L2 F R XA %
JEE SRR R SRk A2 R T R 4, i
e IR LA IR, Br A R 44/ Origin 2018
22

2 HGRE5HH

21 AEATEEFRBERBR. FRIBIHEBERET
ZEENRM

AN 25 FE 25 3 s J R | A OGP B Bk SR 5 A2
EHRELRGE (ER. Wald ¥ = 173.433, P <
0.001; WM. Wald y* =220.432, P < 0.001 ), 2
IS BN 10 Sk, BRI 2 3 A 5|
100%, ZMIEA RN 2. 4. 6 F1 8 ki,
RN ZEFRDHHN 90.00%. 90.57%. 96.00%
F192.00%; 53 iE R R 6. 8 Fl 10 kAT,
RS ERIN 100%, ZKiE RN 2
4 SkEE, JRECHSZFERN 82.35%F1 98.33%,
P TR A (B 1),

= R Adult
b 2y

72 # H Nymph

—
N A 0 O
S O o o O

BREZER (%)

Incidence rate of kiwifruit (%)

(=]

4
B AR (k)
Adult and nymph density (ind.)
B1 ARZEEZFBEMR. HRAEX
BRAGHR R S FE R A0
Fig. 1 The effect of different density of adult and
nymph Halyomorpha halys on damage
incidence rate of kiwifruit
B s - (bR DR, AE AN R
FRZR W (P<0.05, Tukey i ).
Data in the figure are mean+SE. Different lowercase letters
above bars indicate significant difference (P<0.05, Tukey test).

22 ARATEFRDERR, FRMNBBEHRZE
ZHE RS

R A5 30 05 B ORI O[] 2 L% 8 5 %
Rk 7 F 2 o] ) PRI AR (6 2) , AT
AL AR (R Bl iy =R pR B, R =ik
PR EE O B2 2 1=0.126+0.465x - 0.075x*+0.004x’
( R*=0.989, F=59.805, P=0.016 ) , #7H =K 5%
K Z T y=0.139+0.48x - 0.085x%+0.005x*( R*=0.961,
F=16.540, P=0.040 )

23 FRBEUEHEEFHRERHE

2T BIEZ BB A% . Bk = & L BiivA
T B i6CR . O FBR R
41 583.73 kg/hm®, 2022 4ERRERE IR BT 50
¥ 2.8 Ju/kg, RIBG T 00 711.69 Fl
948.64 JG/hm’, MRAEHRIE B2 55 1 3 A K,
iAW ASHE AN [F) hy 3% B SRRk a2 E
R RBRETY (R y=0.126+0.465x - 0.075x7+
0.004x7; #5711 ; y=0.139+0.48x - 0.085x°+0.005x" )
TR T[] 2580 0 1 22 5 1 £

A% 3 AT, CHSR (7-8 H) AR (9-10
A) FEIE AR IR G NE, 2.5%FA 5 H 4
B 3%k H e B T 4% S e 1 1 22 5 R 153 1)
41 9.59 F1 12.05 k/AH, 2.5%FA B FHMEE . 3%
Wk UK B IR ARG 7 R 255 BE 551 9.11 AN
10.59 L/H R,

3 HFHithitig

T e E ATy BERT TR R HER 12 %
HRHTER ([112%005%, 2020 ), fELTHI{EE S
B L, ARG G 25N S A 2
IR, B A B AR SO, AR T
WK (BORAE, 2012), A
I3 ot 28 G870 AT A [7) % JEE 2 S 0 O 45 e
BERSLZE R KR, BSR4
BRI RBA B , B UGN T PR PYBRAE
77 X 2 B AR R, DR b A 7= S ek
HR R AR I By P PR G B i 2 SR A T E e
A o
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K2 AREEFBEMA. HHRSBRBEHRZERNE R

Table 2 Regression models of adult and nymph Halyomorpha halys density in relation to kiwifruit damage rate

s RS RZEN [l Y A5 R? F & Significance
Insect stage Fit method Regression model
B =R PR »=0.126+0.465x - 0.075x*+0.004x>  0.989 59.805 0.016
Adult Cubic function
i IR PREL y=10.139+0.480x - 0.085x+0.005x>  0.961 16.540 0.040

Nymph Cubic function

R3 FHUBHNEFREALTKFREFEHE

Table 3 Economic damage level and economic threshold of Halyomorpha halys

ZUHE

Brinde ]l 205 HE
BRI A B2l Gemm?) TR %)y
Kiwifruit Insect Contro[a ent Control cost Economic E ic threshold
growth period ~ stage s (Olrllaﬁ;hrcrgs) infestation (irign/ﬁ?ri(cireéefsru(i)ts)
y level (%) :
HR I R 2.5% AT A Mk K L 711.69 1.22 9.59
Fruiting stage Adult 2.5% Cyfluthrin emulsion in water
3% Ik H e Ty 5] 948.64 1.83 12.05
3% Dinotefuran granule
e 2.5% S I A TR K 3L 711.69 1.22 9.11
Nymph 2 5% Cyfluthrin emulsion in water
3% Ik H e Wy 5] 948.64 1.62 10.59
3% Dinotefuran granule
R JER 2.5% S A e 7K 3L 711.69 1.22 9.59
Harvest stage Adult 2.5% Cyfluthrin emulsion in water
3% Ik H i ks 5| 948.64 1.83 12.05
3% Dinotefuran granule
R 2.5% AT A MR K L 711.69 1.22 9.11
Nymph  2.5% Cyfluthrin emulsion in water
3% Ik Ha i ik 551) 948.64 1.62 10.59

3% Dinotefuran granule

fERERLZG AR (Integrated pest
management, IPM ) [#.DIEAD, LB RESA
i E RFKEREALFSE (Leslie et al., 2009 )
FEBH A JC R TS, A5 LR o R 2
K7 A P SR TR U ) 28 0% B (AR, DS i
TS 2550 T A2 . Zhang 5% (2025)
M 5T I, 3 2 fo Rk R S8 i =24
s, TR BRI 7 2 B A
WFFE & AR VG JE B X, BRI (7-8
) PEEAB S R A BAR L il e F
BN, BHEAREREN M (Pajac Beus
etal., 2024 ), GFPHER R IRE]—E K, 2

F AR A T R IR R
AR 1) o IR LA Rl SRR A
HMELAER GG, HA eI B IS A AR & 3N R B
PR AR B X 2 (5 /K AR B A o X o AR
ANAN B4R e SR S R (L, H e 495 1 AR T
R S5 D P 2 e AT, 3R TS0 18] 11
JEE 2 IRV, 2 T 3 R 2R B 2

ARTIF G 1 YRR = UK PR BIORRE 78 S 45 30 s
HURN T HUR [R)32 00% B SR Ak 32 R 0 6 R
AT TR A o ERIZE R R, S 2%
(956 22K y=0.126+0.465x - 0.075x%+0.004x° ( R*=
0.989), #i ik y=0.139+0.48x - 0.085x*+0.005x°
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(R*=0.961 ), MIEHERIISE (2023 ) HIBFSE,

SR BB R BB 1, DR 0L 4 0
U o ARSI B B LA IR, 2k
V5 (L ) MR 1R BE 0 T IR S A

25T B E A58 06 B R . Bl 2
PRI R A I 28 A A R (RIS
45,2013 ), BREERAE (2024 ) WFFEARH, AR
TALUE Chilo suppressalis {16 46 b5 B
B 111 He/667 m* Ky T ETF WL, ARHE 75 Ak
AR AR BRI B ) R A A R R A T
B R T AR AR i B B IA TR bR
RIAT 5 228 20.2 Skl this B 8.3 3k, X — 48 4n
XF AR g A R BT S 4R R AT
U E AR 205 E (AR 9.59-12.05 =&/
R, A7 9.11-10.59 3/H F )5 Short 252017 )
FIAME B REMAS RSP BIE (1-10 /5%
Wiay ) BA R —2ork, Bl AR Wy s
B B AR AR T AR LS TE . 7ESEBR R e, 4
VSR 100 AERBEAR R SE T 25 33 ik g e sl 47 1y
Bk B 9 ki, KAt 2.5% 5 R4 R ( B
HRINAR 711.69 J6/hm* ) B 3%k AUl ( BiiA piA
948.64 JG/hm* ) PEAT 745 o 33X W A 25 301 44 EL A e
ST AG TR A AR LR AT, ke s e )Xot 275
HBHRCERAE o FIERNPU RS, dE ™
W B AN RIVE FPLEEAY 2557 (Luo et al,
2025 ),

AW FATIAEAE— 2 Jmy BRI, R BLARBLAE A
Jm: B, KRR B2 E RS AE R
KW, Lee & (2012) EAMFFTERH, A3
0 UG I (R R 5 AT S S T AR RO
R, TR 3 o ek D[R] £ 47 R R [ 2 52 i 28 A4 7
iy HOK, W2 E SR BAHTRS AS EE
M 205, (RSB ME BT AF 48 BAS o AR F
R AR AR EAENE . BEKEY
Wi R 255 8 T AR SRR, DL ST TS VE A S S )5
PR R . A, RIEHIX A FhE
R E Bk A AR 25 5%, R SRR 7
BT DT SR e o [RIESE, 07 s A% 0 i
W T AR BRI K, AT MG B O e
MR gk B ZIF AR AL, R SE 35K

5 AR R AR S8

Lk BRI, AWFTEE T B A i 28 5 I (EAR
Z BRI XS At T R A A A K - 1R
PR, S A AL B IR CAnis b | B )
FHEDIBG (CIREORRL ) LR G, ML
L BETE T MO0 IPM KR, SRR
PV Y R] FREE R o ARAMIF TN A i R B L
RURJRI R, T R SRS HE ARG I FUE B, 2%
SR 2 0 4 BRI S 38 IR S A
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