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EREEN AMMEHERERATR

T4 M # RWE RANE FAX B O# R¥Z Hxa™

(BN R AATFERT, S04 LAl g e 3 A SR8 %, SR 550025)

¥ E [B®] ME Tingidae FHR™HAGFRERMETAEY, HIHFF Miridae BB/ IZER M E
BEREIEHEZ —, X iEE R st P B Em B E Lo MBI ERCE % Stethoconus japonicus( Schumacher )
WL HERL RO 5 PR B RIA FE R sV RE, TR ILAERE . KAEY AEEEA (EE (2621) °C,
FHXHRE 70%+5%, L : D=14: 10) TR T EA G WM. 8 ROS A5 5 Stephanitis chinensis ( Drake ).
ZUM W% S. nashi (Esaki et Takeya )., #:/EM% Eteoneus sigillatus ( Drake et Poor ). AR H35 75 38 W i
Corythucha marmorata ( Uhler ) FIEF AR TG C. ciliate ( Say ) W AR A EERRE I E/EH . [E R ]
FERCHISHE . MER X 5 b A AR MR Ry 2 T > A 4 I > I > 4y 328 Do e > 4
X0, ELME O RO B R AT P TR AR F IS X S B IS B I B A W 2 R, M AU
IR ZERCHIBHE. BB X S g R DIGE R N 45 A Holling I8, X 2% WA B8L6E o/ T,
wim, NHMEE UL, 573108 36.2 F128.6 3k, FLUCHEE AR MM g , 1ii%T AL 4 B3 RE A A%,
WRKHME 254 F118.7 3k, (48] ZFERCHE WS SARXT 5 FlW g5 BA BT i Ewae, WAMIBHAR
S MBS R Ty S I s A 0 1) S B R 2 AN B B, P9 M MERA T ZE 5 0 il 2 T 0 110 2 B Vs B 13t
THIBHRE

KEIA FEWE; MIBERL, ARER; Wehaesy; £

Predation on five species of Tingidae (Hemiptera) by Stethoconus japonicas

LUO You  XIAO Feng ZHAO Ru-Na YIN Zheng-Yan LI Tai-Mei
GUO Feng WU Xue-San CHEN Wen-Long

(Guizhou Key Laboratory of Plant Diseases and Pest Management for Mountainous Agriculture, Institute of

Entomology, Guizhou University, Guiyang 550025, China)

Abstract [Objectives] To evaluate the potential for male and female Stethoconus japonicus Schumacher (Miridae) to be
used as a biological control for 5 species of Tingidae, which are important pests of commercial agricultural and forestry crops
in China. The Miridae are natural predators of the Tingidae that could potentially play an important role in the
environmentally-friendly control of the pests. [Methods] The prey preferences and predatory function of adult S. japonicas
with respect to Stephanitis chinensis, S. nashi, Corythucha ciliata and C. marmorata were measured under constant
environmental conditions (26+1)C, 70%%5% RH. [Results] The relative preference of female and male S. japonicas for the
five Tingid species was, S. chinensis>C. ciliate>S. nashi>C. Marmorata. Females had stronger prey preferences than males.
There was a significant difference in the average number of each of the 5 species of Tingidae preyed on by S. japonicas. The
average number of prey consumed by females was greater than that consumed by males. Predation by S. japonicas on the five
Tingid species approximated a Type II Holling functional response. The predatory efficiency (¢'/Ty) of S. japonicas was
highest when preying on S. chinensis, followed by C. ciliate. The maximum daily predation rate (1/7}) of females and males on
S. chinensis was 36.23 and 28.57 individuals, respectively. The lowest predatory efficiency was on E. sigillatus for which the
maximum daily predation by females and males was 25.38 and 18.66 individuals, respectively. [Conclusion] Adult S.

Japonicus have the potential to be an effective biological control for all five Tingid species tested but are most effective at
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controlling S. chinensis and C. ciliata. The results of this study provide a theoretical basis for the evaluating the potential of S.

chinensis as a biological control for the Tingidae.

Key words Stethoconus japonicas; Tingidae; invasive pest; predatory functional responses; biological control

ZERCH Y Stethoconus japonicus (Schumacher),
K& T2 H (Hemiptera) H ¥ £} ( Miridae ),
WEIRT 1976 AR 1R B4 B IR 2 2%
Wi Stephanitis chinensis ( Drake ), 2 )& E4MF
FEHE KL BTE ALY bR A RS e N i S
pyrioides (Scott) (VU144 B & A28 i FL= o
5P, 1979; Henry et al., 1986; Neal et al., 1991 ),
HAMIR B S AR SRS E Rt , A6
Fh R B X0 3 ) KRB EL L ( Carayon, 1960
Henry et al., 2009; Henry, 2017 ), HZ [ Hi%
SR JE AP R R U R AR . ik, B
BB KT L O D) i 1 45 T T ) R R g —
SR

KM H (Hemiptera ) M#5El ( Tingidae ) B
AT AR, BE A 1800 A3, HilE
BB 160 70, Zo8 U | SR A2 T
VEY) FEZEE R ( Drake and Maa, 1953; T4,
2018 ), WNEH I P UE A% 2K W iE Sl AR
AL W% S. nashi( Bsaki et Takeya ) M 44 B4 %
S ERL L BRI A AL AR R A (R,
2009 ); FEZZTF MU Eteoneus sigillatus ( Drake et
Poor ) N AAHEALMIE, T ZE T AL FIARMBRARL L
Ay (RERFF, 2011); AfREE 2L 75 )i
Corythucha marmorata ( Uhler ), BLE AR KL
R UL DX, R 2R 2 B AR Pk ™ e

(3EdlA, 2012; EREMESE, 2019a); ARFR
BRKITMEE C. ciliate ( Say ), 2002 4E{EFK
EWIF A BRI, Ziakisefemide . i, 5t
PN AE 22 5 % e A5, HLBAC S I LR R A AT
BR ORI, 2012; ZRIE45%, 2018; Bk
&, 2019 ), HTRERHY AR F R EAHEK.
SO PAL R BRI i A 2
FAEY), XER . &P C A ER I, RE
TR (ERRARSE, 2019a), i % 2 ]
W A, B B 22 AR AR A T AL

I DA AR 22 245500 5 32 9736 1) T B DLk 1) 5 AR
ROR, J3AME A 25 F IR 6 S T HRMEAE DR
ek, srEARN R, A2 Ry H R
FHSZEE (BRAREE4E, 2011; ASAEE4E, 2012; £
AL, 2019b)
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M2 5, 2019), PHULHRIA—Fh RER B2
Pl RO B PE AR B 2 KWLk, X
SR S e EAZEMR (TP, 2018),
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1 RS
1.1 ik R

AR A SNE LB B 106°70'E,
26°53'N) AR IE , LUHT A A% 08 e Ak
T FE, BTG | LG | 2 5 i
FAL Ty 30 s 43301 F B P T AR VR X 5 M R 2 R
KX (106°40'E, 26°25'N ) JE A i) — Bk &8
AR LHEAE L ] HZERBRE R, Sl A A
AR M R SR, TR (26+1) °C, AHXF
MR RH70%+5%, JEHM A L : D=14: 10 AT
S A (RXZ ZEBcHmf N TR RESA, T
VLR ), ELLm IR Ea 2 AU, LRk
PR H (<1 d) Ve b HE

TWE R A SN A B AR X
(106°40'E, 26°25' N) FPEA —IREBB AT
b, REE, BTEFEFMRE (26+1) °C,
FHRHIEEE 70%+£5%, SN L D=14: 10 A
TAMEF (RXZ ZBgmfEN TR M, T
WUTRALAS) ), FEZE NGBS L W5 TR A 1 77 2
g 2 AU AR A i

1.2 EEGEME. Ehx S SR EEeE
oL

TEEEFRIL (@=15 cm ) JEHBHCA THE R JE 4T
(=12 cm ), ¥ 5 FhiiE 1) 27 EAEY AT . 8K
BRI o] H 20t L AR AR
P A% 3 emx2 em KT IE B AR/, AR
DIV AR A A, ) T AR L,
A S FRIRME G (<1 d, ) A4
5 Sk BA WA EAEYI A b CRENLE S &
MR, B 1 SKZYURALEE 24 h R PIfE (<1 d,
TR ) AR ASHC A AERC M | R R G AR LA
25 B, 35 FEE SR (RER L 56 e —A
2 cmx2 em IEIE/NE, 200 Heb s,
TRD). FHRE (261 ) °C, FHXHEE 70%+5% .
L : D=14 : 10 ®Y AN TAMeAH, 24 h JEWEIFHC
SEZERCE W ME | T B S P i B
w, BACHEES 30 K. MEEEE (%) =it
— MY E RV E S, WEEEE
B 28 SE SR e 4 Je R A T S 2 M AP

1.3 EWEHEM. ERX 5 HNERRBR
RE R IE

ARG ST A0 W ME | e X 5 R R i
R VE A . SCIRTE R N A4 it
11, LA ik s VR A AR, 4 1 k& DUk
AbBE 24 h S RERCE SRR, A R R
YIRREFRML (@ =15 cm). JEYI% R E 6 MR
JE, BB 5. 10, 15, 20, 25 F1 30 3k, &Y
ANV B R B SR L 2 B 27 A (250t
BRI | [a] HZE R AR R R AR
MR RN, 35U 8 emx3 em KT I
W R, DA r AR ek AR O, it
R T, # BRI, 24 h 5 WEGE 7R
B HEHOS S RIS R R, R 10 K,
XA AR E U, 10545 A 1Y H SRIET
o, ERLE BRI E S = ER SR
=X} HR A P s - 35 SR BB T 8RR

T ETIRER N K H Holling- 1T #1334 Holling,
1959, 1966 ): N=a'N T/(1+ a' Ty Ny T &1
(b NS B, o BEE IR, N, A
B, T R EE TR RIS R, A
W Hrgemah 1d, THUE N 1),

14 WEFKIT S

HRAE 1.3 BIRIRZs R, 200 i B AN [ )
IER SRR (S) HIRAK: S=a/1+a'TWN i
it (Kb s RREEFEEDY, o T NG
BEXF 1.3),

SZES K R F MS Word 2016 (K, £ )
#4143, FIBM SPSS 21.0 (IBM, ) it
TR BB R B O AR R, SR
Duncan’s ;#7 & W 2575 LB 42 B0 W5 ME . HEARXT 5
Fhi i H 2 e RN a2 S B E 0,

2 HRE5SH

21 EEEWE. R s HMERRIEEYE

HIER 1 RIRT, 0T WA L B XS R s
BT W% | 277 i | B g FIEE AE 1)
IR R PRI R B (P<0.05), FHHYE
ME RO 2R R B R i R R SRR
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i EPE2E R (P<0.05); ZEBC E EME O B3R S
Tolt DO s R R B R A3 0h 33.68% . 24.24% .
18.26%. 13.08%F1 10.34%. ZEFC & WMk %t 4%
Do s A1k A8 A 0 IO s X 24 3 T s | 4 ) i
FVEEAE g 1) - g i 22 = 3 (P<0.05),

S HEOKT 2 7 3 D | R ) s RV A D) 85 11T 2
HEREFALE (P>0.05); ZE0AH W iEd
B R T N A BB R R S 27.90%,
X 255 DR | A A s A1 T 3 ) 1 B R R R
3R 20.74% . 16.48%F1 12.50%, X 4L ki
PR, H 9.45%,

x1 EREHAARN S WM RIEEFEYE

Table 1 Predatory preference of adult Stethoconus japonicas to five species of Tingidae pests

ERESE L EPC T S R
Yy Female adult of Stethoconus japonicas Male adult of Stethoconus japonicas
Prey FHEE WEEREE (%) M EE O WEREE (%)
Feeding amount Feeding choice rate  Feeding amount Feeding choice rate

AL W% Eteoneus sigillatus 0.97+0.16d 10.34+1.60d 0.60+0.11b 9.45+1.86d
B3B8 Corythucha marmorata 1.23+0.17cd 13.08+1.80cd 0.77+0.11b 12.50+2.08cd
FLW % Stephanitis nashi 1.77+0.21bc 18.26+2.11bc 1.00£0.14b 16.48+2.43bc
BRARITMMIE Corythucha ciliata 2.10+0.19b 24.2442.43b 1.60+0.18a 20.74+1.78b
XMWk Stephanitis chinensis 2.87+0.21a 33.68+2.64a 1.67+0.16a 27.90+2.49a

R PG bR EDR , RISV SR AR NS PR 22 5 B3 (P<0.05, Duncan’s HiE ML ). FERF,

Data are mean+SE, and followed by different lowercase letters indicate significant difference at 0.05 level by Duncan’s new

multiple range. The same below.

22 ERE®EXNSHMBHHEYERE

TERLE WEME | I ARG | B AR
U AT I | AL i R A I A H Y
WERAEREEZESF(P<0.05), HFE 2 WA,
YR 10, 15, 25 F1 30 Sk/ML[Rl—% T,
TEFCE S HE R R 5 AR H R R
PSR EE (P<0.05), MAEREN 20 L/F
TR FEZES (P>0.05); AREET, EiEHY%
M BT BiR S MG SR B E S
( P<0.05), H V¥4 i Bl 4 % 1 1 i
Hahne w3 AIAL, TEAEYICN 10 S/, 15 2K/
ML —2 BT, ZE00 i W b O 3R S Fifr o i 4k
A B E 225 (P<0.05), 55N 5. 20,
25 F1 30 Sk/MLRl—%FE T, X LR 5 Fh g &
B TR ENLES (P>0.05); ARIEET, %
BC A R B 5 B RSB A B
225 (P<0.05), V-39 £ bl 25 A0 ) 4% FE 1S
M. BeAh, M 2 AIZE R H W6 M O
I AR

2.3 EEEWEN 5 MRS H R TgE R

HR4% Holling- 5 &7 R X ZE 00 B o M . Afe
B EIIREHATING , FRUIAENCE WX A5 i |
BT | A R . AL s R AL D)
G RN Y9454 Holling- 52, 3 1)
W, B RAEYRT 0.970 3, 2K K%,
AN 0.018 5-0.226 5, 1<)’ (00s.5)=11.07, %
AR AE 5B ) & B 3T . ZE00 5 s e | e
BAET YR, BRI 3 o T ERAE o'/ T,
Bk HAl i /T R 3, S 2K RN
25 DX s > AR 1 S RN it >3 S (XK > A K)o >
FEAE I, Ab PR [] R 1 22 A0 AR U RE AR ) i >
A D) 5> 35 1y 3000 ) e >k 4 R T 30 ) > 5 oA i 5
T I ME TS R | BRI L
S0 s O s A A DO s ) i KA B A 43
36.2, 34.6, 28.2, 27.5 Fll 25.4 3k, M X} ik
5 Fofr Wi ) e KA B = 0 0l 28.6. 26.3. 254,
23.1 Fi1 18.7 ko ZERCH M ME RBEE B0 o
WERLRE o'/ T, ¥ el i, g R H 88 UT,
QRN R 3G N
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Table 2 Average dailypredation of adult Stethoconus japonicas to five species of Tingidae pests

ERHE  RWEE HEAE Mg 24977 3 1 i L BT L
Stethoconus (G&/IIL) Eteoneus Corythucha Stephanitis Corythucha Stephanitis
Japonicas  Prey density sigillatus marmorata nashi ciliata chinensis
HfE Female 5 1.00+£0.21Ac 1.10+0.21Ad 1.20+0.20Ad 1.50+0.27Ad 1.60+0.27Ad
It Male 0.80+0.20Ab  0.90+0.20Ac 1.00+0.20Ad 1.204+0.36Ac 1.30+0.26Ad
Jift Female 10 1.80+0.39Cc  2.20+0.39BCcd 2.70+0.30ABCc 3.30+0.34ABcd  3.50+0.31Acd
Hf Male 1.30+0.30Cb 1.40+0.30BCc  2.10+0.30ABCcd  2.80+0.33ABbc  3.00+0.42Acd
f Female 15 2.60+£0.43Cbc  3.00+0.43BCbc 3.40+0.40ABCbc  4.40+0.31ABbc  4.60+0.34Abc
T Male 1.90+0.23Bb  2.30+0.23ABbc  2.60+0.23ABbcd  3.50+0.48Aab 3.70+0.37Abc
I Female 20 3.80+0.33Aab  4.10+0.33Aab  4.30+0.40Aab 5.20+0.29Aab 5.50+0.56Aab
It Male 3.20+0.33Aa  3.60+0.33Aab  3.70+0.33Aabc 4.10+0.46Aab 4.50+0.52Aabc
Jift Female 25 4.40+0.58Ba  4.60+0.58ABab 4.80+0.29ABa 6.10+0.35ABab  6.30+0.42Aa
Hf Male 3.80+0.33Aa  4.10+0.33Aab  4.20+0.33Aab 4.90+0.55Aa 5.10+0.53Aab
HE Female 30 5.20+0.49Ba  5.40+0.49Ba 5.60+0.50Ba 6.90+0.43ABa 7.80+0.61Aa
If Male 4.20+0.36Aa  4.90+0.36Aa 5.10+0.36Aa 5.30+0.52Aa 6.10+0.67Aa

R R AR R, AT SRA AR RS PR 22 5 3% (P<0.05, Duncan’s B & #2275 ).

Data are mean£SE, and followed by the different capital letters in the same line indicate significant difference at the 0.05

level by Duncan’s new multiple range.

3 EREWASREE S MMIEH Holling-

functional response parameters of Stethoconus japonicas to five species of Tingidae pests

Table 3 The Holling-

gk LS H b1t

- Y e A >

T it St 7 7 B MM AE R R f

jzpooncg;?s Prey Functional response equation % a' fi€ a'/Ty, W T, FR 1/T;, value  value
W Female 25k N,=0.342 3N/A1+0.009 4N)  0.3423 12.40 0.0276 362 0.9903 0.049 4
T Male Stephanitis chinensis ~ N,;=0.280 TN/(1+0.009 8N) ~ 0.280 7 8.02 0.0350 28.6 0.9828 02265
M Female 4% K )y 38 W) i N,=0.321 4N/(1+0.009 3N)  0.3214 11.12  0.0289 346 09895 0.0185
I Male Corythucha ciliata N,=0.260 ON/(1+0.009 9N)  0.260 0 6.82 0.0381 263 09801 02213
M Female  FYi% N,=0.257 3N/(1+0.009 IN)  0.2573 7.25 0.0355 282  0.9873 0.190 4
HE Male Stephanitis nashi N;=0.210 4N/(1+0.008 3N)  0.2104 534  0.0394 254 09944 0.0364
Wi Female 447 38 [ N,=0.230 6N/(1+0.008 4N)  0.2306 6.34  0.0364 27.5 0.9987 0.1415
T Male Corythucha marmorata N;=0.179 8N/(1+0.007 8N) ~ 0.1798 4.14  0.0434 23.1  0.9703 0.200 7
M Female 45 0 i% N,=0.205 3N/(1+0.008 1N)  0.2053 5.21 0.0394 254 09958 0.1216
I Male Eteoneus sigillatus N,=0.161 3N/(1+0.008 6N)  0.1613 3.01 0.0536 18.7 0.9753 0.1629

24 ERGEHNAREET 5 MREENSHRBN

FEPCH B ME | e RO Tk 5 b R0 A S 4R AL
IS I RE P RSB, LR Lt TR
M1, AR T, ZERCR RE L B A S
PRAG R Z /MU A 255 I > B AR T S o i
>3 77 0 I i > B i > A R 0

Hit5itie

T A U A RO R R | SR AT
SR | AT R | B R ) 8 1AL
R, ZERCH X ik 5 Fh ik BA
SRR, HH Y e R Yy B g3 g L
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—= XWIE Stephanitis chinensis
o AR T MYE Corythucha ciliata
—a B UE Stephanitis nashi

~ M Corythucha marmorata
— HEAE RS Eteoneus sigillatus
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> 032
0.30
0.28
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022t
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0.12 ¢
0.10

F-HRBBE Searching efficienc
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TP B Prey density

—=— X W% Stephanitis chinensis

o B AT M Corythucha ciliata
034 - -+ ZLPE Stephanitis nashi
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030 | —+ HEFEMIYE Eteoneus sigillatus

g

8

é 0.28 1 HERY R Male adult

S 0.26 |

2024t S

5 o022 0 Ttmea T

§am- | .
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= 0.16 — T —
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i 1
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0.10

0 5 10 15 20 25 30 35
B Prey density

El1 ZFEEERHEXNAEEET 5 MRLERN I T
Fig. 1 The searching effeciency of
Stethoconus japonicas adult to five species of
Tingidae pests at different densities

Tt BB REBTRE . 00 %AW
RS AT A Y H S SR il
ERLRE FNBEIT O R He A o 3 A g
K, ELZERCH i R 4 B B8 D
KR BAER RPN, % LA Holling BiAY
A SHOF HA & R TN, Wi 3L RE
a'ITy. BRKHABER UL (FERES, 2018;
AL, 2019 ), BFFEE AN 4 Bk o B
AR T3 38 i (A R, (S 500 0 B A
E, K H B 2 A B RE Y /N e he T4,
2010 ), HJRELAZEHLH 16 X2 A T 8 ik A T
B4 A TR B A R BRZE T 5 0 R TR
FEAG L P 85, A 5T 25 A B, ZE 1 0 R

X Bk 5 R B A EEN , P RE T4
T 75 06 2 2 o Do s 2 s B KL (Neaer al.,
1991; Neal and Haldemann, 1992 ; Henry, 2017 ),
ZETCE WM | RO IR S AR A B R A
WERR, FERE MR A ERE S iR THER
Al BE 5 ZEMC B W A AN, SR MEd SE B AE B
HIBHE K, 53UMNMEY Orius minutus Linnaeus
W e A RN SRI AT AL PN A A
2017 ), ZEMCH WA H Y E Rl E S Y0
RN, 2BEETREE, SIT/IMERE O.
similis f/NEWE R/ NERE O. sauteri HIFHE
HRE—E, ¥R Holling-  BIIIHE S W AR Ay
R (ERZEGLAE, 20115 IMIRGRSE, 2017; 1425
FLAF, 2019 ). ZERCH i A AU 2% 0 8RR R
T B PE AR | SRR, PTRERAERH
W X3k 2 o o s 1) A 3 M T A, R DN 4
BCH W 3 2R T DU AR R, UTEAR T FILE AR R
R b B AN ] U2 B ZE T 1 i R g S B
170, FEAMEIE B A 3 FhaF FAEY) LA R kB
A WO PR AL, ) BB A0 1 i O A N RS
DS R AR I AR KT, RHZRRTE W1 Y
A FAEY) b IE A DA TP
SRR, AN SR R
BATT BB R, HIgMERR, A1
KRB BE o HAZ00 W AR 5 b
o s 5 H R A B P B B e R AT i i — 2D
5T, T2 ASRIAEE T, ZEM0 H I S Tl 2 )
IR RE L, HAZ B HRELH 7| A EHYAIR T
Z AR R, Bk, 4E00H WA I ] A4
JI. RN SAHEREIA T TIRAME .

Bt B SN R bk B ORI . 2R B
A 7 55 5 i e S 6 50 73 B Ak L% 18 SO i
R PR T B 5 ST L, A SN R B TS B
X DX T R SCHG 2245 T 1948 S AT Bl .
SR SN A BRSBTS SR ATl (A
i) B TR LI H AT T2 9% S o
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