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B

B OE [HB) WU ZER % Sethoconusjaponicus 4K & & K Eaisym, [ FE ] UES
AT M % Corythucha ciliata MY, BT 15, 20, 25, 30 Ml 35 °CHYN TAMRAE IR S0 TRl
B, SRR T ERE W & E DI AR A B R, T R BRI S SRR
[&R] 71535 CH, EEREWSREREIAYMERE A S Mg, FEREWHI. &d . p-ad
7 B R AR S RE R B T S SE R FRAIR, FE 25 °C R IMfEE R . EREHRESHANEFE
SOREER 10.59 °C, A0 55022 H-J¥ . BEA TS, MR FarAME S - o g g, i B

MER, 25 CHEBAMESFI P2 BRIk, b 218.36 ki, 35 CHHRAK, N 47.62 ki, 25 °CFZER G
IR R, N 1=18.01, S 20 °CHY 2.05 1%, 30 °CHY 7.97 1. [ i ] 25-30 CHRAM T4
e B IS SEIR AP ISR o BIPAR A R O B NN L B0 R R AR R 25 400 .
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Effects of temperature on the development and reproduction
of Stethoconus japonicus (Hemiptera)

LUO You'™ XIAO Feng' HUNAG Min' HE Ying-Qin> CHEN Wen-Long'™"

(1. Institute of Entomology, Guizhou University; Guizhou Provincial Key Laboratory for Agricultural Pest Management of the
Mountainous Region; Scientific Observing and Experimental Station of Crop Pest in Guiyang, Ministry of Agriculture,

P. R. China, Guiyang 550025, China; 2. College of Tea Science, Guizhou University, Guiyang 550025, China)

Abstract [Objectives] To determine the effect of temperature on the development and reproduction of laboratory
populations of Sethoconus japonicus. [Methods] The developmental duration, survival rate, fecundity and population
parameters of S japonicus feeding on Corythucha ciliate, were investigated in an artificial climate chamber at a range of
temperatures (15, 20, 25, 30 and (35+1) °C. [Results] The average duration of various developmental stages of S. japonicus
shortened as the temperature increased from 15 to 35 °C. S japonicas required just 84.35 d to complete its life cycle at 15 °C,
but 1 985 d at 35 °C. The survival rate of eggs, nymphs, egg-adults, pre-laying stages and a complete generation, of S.
japonicus, first increased, then decreased, with increasing temperature. Survival was highest at 25 °C, the developmental
starting temperature of a complete generation was 10.59 °C, and the effective accumulated temperature was 502.48 day-
degrees. The adult life span and female laying period gradually shortened with increasing temperature. The life span of females
was longer than that of males. The average number of eggs laid per female was highest at 25 °C (218.36), and the lowest at
35°C (47.620). The highest population trend index of S. japonicus was 1=18.01 at 25 °C, which was 2.05 times higher than
that at 20 °C, and 7.97 times higher than that at 30 °C. The optimal temperature for nymph development, survival, adult
reproduction and population growth was 25 °C. These results provide a basic reference for the captive breeding of S

japonicus feeding on C. ciliata. [Conclusion] The most suitable temperature range for population growth of S. japonicus, in
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terms of developmental duration, survival rate, developmental rate, longevity and fecundity, is 25-30 °C.

Key words temperature; Sethoconus japonicus; development; effective accumulated temperature; population parameters

DI H Hemiptera il &1 KL B HUGH ek
T AR I B IR PRI ST S 2 ( Symondson
et al., 2002), HrPHEEF Miridae [1)—LEE i
1 B W A 899 71 ( Eyles, 20025 Stys, 2002 ),
BlanFERL e v, U5 IVE % & Deraeocoris HY &4
KRB M BEARBTIHRLREL Psylla chinensis, AJ 4
BLZFT % ( Horton and Lewis, 2000; Boyd
et al., 2002 ), FACHY/E Sethoconus B IA N &
Wi () L AR 2% (Holguin and Pea, 2009 ), X
28 R ) R 2 R AR B R K
KB SEHMNE W T L (Henry etal.,
1986; Nealetal., 1991 ),

ZRLCEY S japonicus sRJE 3 H HiHF},
J& 25 M i%  Sephanitis chinensis., A7 M i% S
nashi . LR RI% S pyrioides Al AR % g1 45 7
WK% Corythucha marmorata 452 Ffe bk i
FEMHEEREZ — (U E B R RS AR
“EWFFTHT, 1979; Neal et al., 1991 ; B 45,2020 ),
YT, N AMUA LA 5 e P e 15 45 ) i 1] 7 42
BLE S, PR Ay . 0 . AYIBA T
1 K g (A E S A B2 5
Ff, 1979; Nealetal., 1991), H¥ T4l 5%
B4 A 2 R 1 SR A, S5 = T X i
UGS AR T BT B

B KM M Corythucha ciliata f&—Ff
ANRER, ZRHARE . 2R, REN
WH AR (L85, 2011; ¥, 2012),
AR Ry % N R A 400 B R R SRR — o T
I, AR E S MR IR FE T REWEERE
WG AE R R E . R B 1 E SIS,
TR AR R DI = N TR SRR A
RGN

1 #REFE

1.1 i RiE
2019 4F 4 HFA], BRI MG R

Bt AT AR X 5T KA R X ((106°40'E,

26°25'N ) P EREE AR L, 6 R TR
(261) C, HMXHEE 70%+5%, JEHIH L -
D=14: 10 WA TS5 (RXZ ZE RN TH
REMEAE, TUILRINER) o) L AR B fif
1) ZERB AR R B (K29 20-25 cm, FERHE
Rt B IR, B R TR AR
MH, A TIERSE (30 cmx30 cmx30 cm )
T ER, aeCEFE 2 U5, DAARAS I R ik
5 A,

2019 4F 5 H BRI SEINAA B PH T AL E X
KHKIE (106°45'E, 26°25'N) By FRESAM F
SRR AR R, BT LIRS A
T, BRI MM iEE T m SR, s 1R
J& , DAARAS A [A] — L fdt B 1) 420 15 i i A T

12 RAFFHE

V5 ZE T U L OO B R SR U
(E—m A b, iR ETUEECE 20 SkE—4itk
A A T 3 I e R R Y, I TV R4S
(30 cmx20 cm ) A F, fFHAZRE, FHRE
P TS BT B 1)y AR SR L B, B ARR A R
ZRIBKRBELE (10mL) 1, & 10 HBIRFER
FEME L FERCRTE, KopiE B R
(22.3 cmx15.3 cmx8.2 cm, 7 FAL A 0=12 cm
BT 20 W37l ), I BIRAGE = AR
BT Wi, PR AR R . O OE E AR
MEMNERER, TLRBEAMELZHCN 40
X

¥ Lk G s TR B AR 15, 20,
25, 30 f135 °C, AHXHREE A 70%+£5%, 6/
L : D=14:10 MATAMEH DI, & 12 h
WEE—IK , EH W= 005, Bk EE @R,
RNt 5t N, JERFIEAL BN ERAS SR &N,
MELON A ARG O, IR AR B 200 L BP R,
et Ak )E . BRI R R i bk
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HAEAEFRIL (0=12 cm ) LG, B0
HRA RS A R s | I PRI e 1 — Bk AR
MR RFE, RGBS = AR 2 mL
BT, A OEBISMER, By R R/ h—EL
PEE A AR T 0 i BCEY Sr i 1 I t B2 FnBE
ToENL; FRRACPIE G, ST RO IR RS B R IR ML
WS, —& 14, BREEALRE 10-30 Xf, 1§
B HEORRT, KRR BRI, AR
AT M s By, LI AR = B0
T, WCEER K BB, RERIFR, 2R, K
ARFRIMP G I E =00 . P=0p i, F=Op &
R URI AP ik Ak 1) 3L € B B A bR T TR, St
O Hhe = B S [v) B gy, S B 4 L O T B
TRAFIR R, A3 IR I B AL 0 o IR
SRR T 30 RiBE, BAMEERER SR, SRl
& KFRINAFRER G, HHIREIELEL
B, e m s,

13 ARRE. REERBETEA %

DLEZIIEE (TAE, 1994) MR ERE
25 A R B RE C FrE OB K Kb
R (S S) (5K, 2002), AT

_IVZV - zVEvT?
C,
nzv?2 - (ZV)?

_NEVT -IVEVT
nzv?2 - (ZV)?

2T -TY
> _J(n—zmv vy

N

: n-2 |n xVv-V)
A TR, V IR IR F
R, VONERCE SRR EEAR, HRE YN
B8, TR RIS, n MK R AN E
IREAHAR, CHNEREHBAFREARE, K
NARBUR, SHSITHI C K AhRIEZE o

1.4 BESH

PA Excel 2016 4 (&R AF, EE) id%
Hdi 5% 11 IBM SPSS Statistics 21 8414 IBM
N, EE) TG, SR Duncan FGHr
S ZE P SRR AT 2 H A, AT R A
2 I AL JE BT B T

2 HREHH

21 BEMERERSHSZEHPNZR

X R H M SR E A B
I (P<0.05) (£ 1), 15-35 CyulEMN, %R
T IGO0 5 HORD S LA 2 B D 300 B 10 T v T 4
fi. 15 CHZERF®HSREFIMNREK, N

*1 ARERETERSESHRESNELEHE
Tablel Duration of various developmental stages of Stethoconus japonicus at different temperatures

KE DM (d) Developmental duration (d)

7 Developmental stage

15 °C 20 °C 25 °C 30 °C 35 °C
Ui Egg 35.75+0.61a 29.55+0.39b 23.56+0.41c 15.42+0.19d 10.46+0.22¢
1 #4445 1 Lst instar 8.46+0.42a 4.85+0.25b 2.52+0.14cd 1.87+0.11de 1.60+0.10e
2 #4745 W 2nd instar 6.62+0.24a 3.57+0.14b 2.66+0.18¢c 1.98+0.13d 1.35+0.11e
3 #4445 H 3rd instar 6.59+0.18a 3.45+0.15b 2.69+0.14¢ 1.93+0.17d 1.41£0.13d
4 #475 W 4th instar 7.42+0.13a 3.77+0.11b 2.85+0.16¢ 2.03+0.15d 1.57+£0.13d
5 W47 5th instar 8.93+0.78a 5.17+0.48b 2.65+0.18¢c 2.12+0.15d 1.65+0.14¢
5 19 Nymphal 38.32+0.75a  20.81+0.45b 13.37+0.25¢ 9.93+0.41d 7.58+0.29¢
7= ET ] Preoviposition 11.95+0.49a 9.67+0.35b 6.21+0.24¢ 4.87+0.25d 2.3140.33¢
AR Generation 86.27+2.77a 61.03£1.79b 43.24+1.88¢ 30.26+1.54d 21.35+1.45¢

R BAE A EBEARER ; FATEER G A AR/ NG FRR R4 Duncan’s ZHE I 2E R B3 (P<0.05). T,

Data in the table are mean + SE, and followed by different lowercase letters in the same row indicate significant differences

by Duncan’s multiple range test at the 0.05 level. The same below.
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86.27 d, BI5AFHAY K E AN 35.75 d FI
38.32 d, 35 CHEEHWH 2 EM, X
21.35d, BRSAERA AT SRR 10.46 d 1
7.58 d,

BENERFBSASREFEERNRM

T X ZE L s 45 B B A T R B ) AL ]
1o £ 15-25 °CyulEl, A, BE-pid . ;= OnsT
300 B A AR A T S 84 Bt 305 R G B4 i v, i
25-35 °Cu [l P SRl i B T+ =i BeAR . 7E 25 °C
BHERCE MR B0 . 7 H. BE-H . ORI A
MG RY RS, 30k 78.5%. 37.5%.
48.5%. 29.5%F1 16.5%, 35 °CHIZEMALH 545 Hr
BUFIR R B AR, 43 5 48.5%.12.5%.21.38% .
5.5%%1 1.5%.

23 EREHSFHSHATEREENERRAER

AU F I E % k8 DS R B R 5o
BOCHR , IR MR R 145 S K JR AR A

2.2

AR (R 2). HERCHSEII . S A
AR & F R SRS 10.62, 10.61 Fl
10.59 °C, ARFIRSHA 271.66. 188.51 Fl
550.22 H ¥,

1007
90
80
70t
60t
50t
401
30t
201
10

0

~=-Jl Egg ~v— =BT Preovipiosion
e Eﬂ'ﬁi Egg-adult —e—{t{{ Generation
| -3 H Nymph

FEHE (%) Survival rate (%)

)

2I0 2I5 3I0
IR (°C) Temperature (°C)
B 1 AARSEREBRENFRETREER

Fig.1 Survival rate of different developmental stages
of Stethoconus japonicus at different temperatures

15 35

*2 EREEHEERSHATERRESETLRE
Table2 Developmental threshold temperature and effective accumulated temper ature of Stethoconus japonicus

Bk 897 Linear regression method

A Developmental stage SR (

°C) AR (H-BE)

Developmental threshold temperature Effective accumulated temperature (degree-day)

53] Egg 10.62+3.00
1 &4 1st instar 11.20£1.11
2 %% B 2nd instar nymph 10.83+1.63
3 ¥ H 3rd instar nymph 10.09+1.30
4 {75 W 4th instar nymph 9.84+0.81
5 #4451 Sth instar nymph 11.26+0.97
J A5 1] Total nymphal stage 10.61+0.55
A Generation 10.59+1.91

271.66+51.29
36.68+2.64
34.50+£3.56
36.54+2.89
40.31£1.95
39.02+2.44

188.51+£6.43

550.22+65.61

24 BEMEREHEMEAS®. BENMORMW

AN B T ZE L s 1 R v R PR R R
TR 25 57 P<0.05 ) (63 ). 7E 15-35 °C
W, TRETR R, AL R R B A 4
Ji, FLMER A dUK 25 °CTN 2L b HE
W B e T e, FRUMET B i AT Ik R 218.36 4,

XM 25 °CHEZA AR 40 B W i IR,
20 °CUATF M 30 °CRA b XA He y= O = A 41 1
YEH, 35 CCTFRIF=BERAK, h 47.62 ki,
25 AFBEZGETHIRMBEGR

NE

{3 X 4 P T e S o R 2R B A5 R
F (R 4). FERCH W00 0 5 R
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B 1 PR IR T e S e R e . 35 °C
I A2 00 i S M A AR BN T 1, R
WS, 15, 20, 25 F130 °CH), FhfFiasds

BOGRT 1, RWERHE T — QR R 2
Besdm, HLL 25 °CHy RS 8 E R RN
7=18.01, J& 20 °C[1y 2.05 fi%, 30 °CHY 7.97 fi%.

x3 AEREETERT®HEMNAZEHEHNE

Table3 Reproductive characteristics of Stethoconus japonicus adults at different temperatures

wEE (°C) Wi F5ar (d)
Temperature (°C) Female longevity (d)

M A5 (d)

Male longevity (d)

15 35.85+1.64a 31.40£1.54a
20 28.51+1.52b 25.30+1.46b
25 22.08+1.58¢ 18.10£1.59¢
30 11.31+1.31d 8.89+0.98d
35 3.70+0.49¢ 2.67+0.41e

7R (d) FMESP- 3R A ()
Oviposition duration (d) Number of eggs laid per female
23.02+1.69a 98.24+2.83¢c
19.55+1.41b 167.47+4.17b
11.60£1.12¢ 218.36+6.53a
6.31+0.53d 129.23+2.45d
4.59+0.76d 47.62+1.69¢

®4 EREBEAREBE THIEMBEEGR

Table4 Lifetableof the experimental populations of Stethoconus japonicus at different temperatures

HEARS K H W kL

% 8 BBt Developmental stage Number of individuals at the beginning of different developmental stage
15 °C 20 °C 25 °C 30 °C 35 °C
HL IR BP %L Number of initial eggs 100.00 100.00 100.00 100.00 100.00
1 #4345 H 1st instar nymph 62.00 65.50 78.50 56.00 48.50
2 %% M 2nd instar nymph 47.00 53.00 60.50 40.50 32.00
3 #4457 M 3rd instar nymph 39.50 43.50 52.00 31.00 22.50
4 #4745 HL 4th instar nymph 32.50 36.50 44.00 25.50 18.50
5 #4745 H 5th instar nymph 20.50 32.00 37.50 19.00 12.50
7= B AT Preoviposition stage 12.50 23.00 29.50 15.50 5.50
I d1 %% Number of female adults 49.12 83.74 109.18 64.62 23.81
SE-34 7= G4 Number of eggs laid per female 5.50 10.50 16.50 3.50 1.50
SR AL 270.16 879.22 1801.47 226.15 35.72

Number of eggs laid by next generation expected

PB4 345 % ( /) Population trend index (1) 2.70 8.79 18.01 226 0.36

i KA, T B R S5 2 I R W B R A7

3 ik (SK-LAUS, 2008 ). 15 CHIKIET , FRLFTH

AWFFAEZREN 15-35 C&MUTF, RS AT
S0 ) e ) R S TG R R A R S8 L A K R B RN
BH, ZHUR B BEGE IR IX N 25-30 °C, FefERE
FEIRBE N 25 °C; JREE 15 °CHI 35 °CHIAFTF
LW E W ARG PN B . X 5 UNMER Orius
minutus 7ERIR AR R T A K & B A O
L (T3585%, 2016 ), AR ZEZ4ERHH ¥ o 7E

1) B9 HRSE A0 i 75 AR TR, ARG T i ik &)
B, BUR b AEIE R, 1 35 °CRISA:
T RBP4 B A IS S K, BRI
b FEIER O /N BTN (FRIGSE, 2008
T5E5F, 2016) WF5E iR AL IR WA S5 (L Bl
Harmonia axyridis. #/NMEWE ALK kT A
SRR ZE R P IR AT A . FRCE S IS8 E
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1% Apolygus lucorum FIHL 5 5 i Lygus pratensis
TEARIRAN & R B TS R BRI R 45 R AR,
X 3R IR A = AR AR T B A s AR
KER (skFE, 2002; BILES, 2012; 255
85,2015 ), 15 °CF Uy #wr . 7 ISR,
XEHEMEEXEERWEESEH
Cyrtorhinus lividipennis, f/INE 1% F1 1 S H %
Dichochrysa albofrontata {ifF 57 45 AR (2214
45, 2011; fafhih4E, 2014; T 584, 2016).
TE25 °CTF LA A 30 o) s ) 5 1 ZE G 15 s 1
FABE IR, 5 LA G | R S T D i A A R
HIAIE Y 45 A LeR ] ( U148 WA AR 2
WF5EHT, 1979; Nealetal., 1991 ), H#EIITTHER
HTCHE WY . 1635 BT B 90 2 AN ] &
o WA, ARSI FRAAER %A 30 °CHI
35 CF¥Mk 2-3 d J5 , MR &SI 237 B0 T
mEK Y, (HR AR REIEAL, X S5HETA (P4
HREGAM BEI 5T, 1979 ) DL i1 %
KA AT H W B I A 7 I sE 45 R
—

1E B AR, s B b g
ik ELERNRZ—, BAAENRRNY), WG
A 28 AR L REURR IR T R AN O B AR 3 sl K
ARTE RGN, A T R AR C R | B
gk, XEYIZREEG G (T A8, 1994;
HIRTERACE, 2011 ), HHE HATEGRX AR
WFPHEA ey HIEw WA K R B I KB E5H
(W RAE, 2014), Mg E R RE—RAR
PERGR R R, HESRAAESENYE, A 20
78 60 AU, T H 6 FIIETETR E) 1z /0,
SR N SR U N e i R (e e
WEESE, 2019; FikAES%, 2019), ARFFEEM,
AR 3 RS R T 3 D g i X e R B —
HT 5204, BEAEART 41 °CHY R T B A A7
(22585, 2011; Basms, 2012), MANFEER
B, ZERCHWEAE 35 CHEEAM M AAm R,
X T B R A Y I 0 7 = i A R X &
B AT R e ) 4R RE T o A S R T IR RE X
485 2% Chrysoperla sinica. i 77 /)N 6 i

Orius strigicollis, 5 WV./NME#% Orius sauteri 25( 5L
MIEESE, 20135 RsedfF, 20155 VRS, 2016)
TR PE R EA I B RE A 5, R AE )
I 2T 5 W B X e 3 S, oA 1 4 v H )
PR BSCa S M , SRR S E R AR T R
FGH I A3 PRI 1k AR U N H

MF ¢ 3¢ BH B e 0 1k 19 A8 S5 38 50 L 4k Il
R, EZRIEEFEERMLE (T8,
2016; SKETMFEE, 2020), L, RAEZFRIA
AR AR B R I Y B R AR, AR
FITAE IR 2 == AR A PR ZE 10 5 W 7E 5 FH b X
FF UG TG S R B T 420, R E BRI A F
EAEEE R 10.62 °C, FRERIT A FENK
BRI S5 200 R e S 2R . A5 S0 LA
B R T I N i o B AR E IR AR PR TR
JEXTERES AT .« BHESE, A8 M
I RO R IS AR AT AR K
M52 A 1 TIR A
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