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¥ E [H®] k423 Halyomorpha halys (S KA K k& Retk, k5 RBUE BB 65
Jith, ARSCINRE T 2530 OE B AR B R B DT . R S L ETERE T, ISR T A E R AR I A IE
BUE, [ARY ASCEEREE (25+1) °C, 1BEF RH 70%+5%, JGHRJEMI 16 L : 8 D AUSCIS 55T, SR
WL SR, MRE T AMiE ORI AR e K AT T L 1-5 W TS ASARAE , IR i R Ak A e ko
TR SN R B R %) 7 Ay B R A RE T . [ R]Y ASMIG R B R i A B DTN (44.98+2.54 ) d, HA o
HEB DN (6.90+0.05) d, LR K 96.06%; #HEEZE AN (38.08+2.49) d, 1-5 W50
(5.41£0.17), (9.17+0.15), (6.73£0.16 ), (7.46£0.49 ) FI (9.28£0.32) d, A M HAFIEHERN 59.97%; M.
TR R FE A4 R (30.80+£2.41 ) d Al (36.56+2.82 ) d; MERLH =R ATHIA 11.80 d, FRLkr=Iniih 14.08 d,
M — RSP B 83.80 ki, ZRMHNE 1 @A REBE, BO. SOeldmaa, mKR (1.93+
0.03) mm, %A (1.43£0.02) mm, EMETTREOICHBE; 2-5 WA R ERE R E, 2 WBHHH R,
ToERE, RRWRBEATABR, AKN (2.52£0.05) mm, F54 (1.73£0.03 ) mm; 3 W HGHRE A 2L (4 H A7
B G, BREWROIFEA AR AR, (KK (4.2940.05) mm, 4 (2.93+0.06 ) mm; 4 #¥#ZF
THE R R E MR %, EIRYA AR, KN (6.46£0.10) mm, T8 (4.46:0.08) mm; 5 R
ST IR RS 2 W4, RREWAER, KKHN (9.25£0.19) mm, ik (6.18+0.16) mm, (&Ll 7E
25 °CF, ZSMUKOR I A & B TN 44.98 d, BNEIBUREIFETG RN 57.60%, FHAEMEF- B0 5 83.80
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Development, fecundity and nymph morphology, of the brown
marmorated stink bug Halyomorpha halys (Stal)

ZHAN Hai-Xia"?"" CHEN Ju-Hong"® MI Qian-Qian"* LI Wen-Jing':*
ZHANG Feng"* ZHANG Jin-Ping"*"™""
(1. MARA-CABI Joint Laboratory for Bio-safety, Institute of Plant Protection, Chinese Academy of Agricultural Sciences,
Beijing 100193, China; 2. Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China;
3. College of Plant Protection, Jilin Agricultural University, Changchun 130118, China; 4. CABI East Asia, Beijing 100081, China)

Abstract  [Objectives] To determine the developmental duration from egg to adult, fecundity and longevity of
Halyomorpha halys adults, and describe the morphological characteristics of each nymph instar. [Methods] Individual egg
masses of H. halys were hatched in a Petri dish. First to 5™ instar nymphs were individually reared and checked after each molt
to record their developmental duration and morphological characteristics. The fecundity and lifespan of H. halys adults were
measured by rearing male and female pairs. All experiments were conducted at (25+1) °C, 65%+5% RH, under a 16L : 8D

photoperiod. [Results] The developmental duration of H. halys from egg to adult was (44.98+2.54) d. The duration of the
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egg stage was 6.90 d, and the hatching rate was 96.06%. The total duration of the nymph stage was (38.08+2.49) d, and that of
the 1%, 2™, 3" 4" and 5" instars was (5.41£0.17), (9.17+0.15), (6.73+0.16), (7.46£0.49) and (9.28+0.32) d, respectively. The
average survival rate of nymphs was 59.76%. The mean longevity of females and males was (30.80+2.41) and (36.56+2.82) d,
respectively. The lifetime fecundity of H. halys females was 83.80 eggs on average. The duration of the pre-oviposition and
oviposition periods was 11.80 and 14.08 d, respectively. 1% instar nymphs are usually yellowish, brown or orange in color, with
a body length of (1.93+0.03) mm and width of (1.43+0.02) mm. 2"*5" instar nymphs are often black (not as colorful as 1
instar nymphs). The 2™ instar has a black chest dorsal area without yellow freckling, black tibiae without white spots and a
body length and width of (2.52+0.05) mm and (1.73+£0.03) mm, respectively. The 3rd instar has a black chest dorsal area with
yellow freckling, black tibiae with white spots or annulation, and a body length and width of (4.29+0.05) mm and (2.93+0.06)
mm, respectively. The 4th instar has wing buds that extend to the edge of the posterior thorax, black tibiae with white
annulation, and a body length and width of (6.46+0.10) mm and (4.46+0.08) mm, respectively. The 5™ instar has very obvious
wing buds reaching to the end of the posterior margin of the 2nd ventral segment, black tibiae with white rings, and a body
length and width of (9.25+£0.19) mm and (6.18+0.16) mm, respectively. [Conclusion] The developmental duration of H.
halys from egg to adult was (44.98+2.54) d and the survival rate was 57.60%. The lifetime fecundity was 83.80 eggs per
female. The developmental stage of wing buds and the presence of white annulation on the tibiae are key morphological
characteristics for distinguishing different nymph instars.

Key words Halyomorpha halys; developmental duration; longevity; fecundity; body size of nymphs; morphological

characteristics of nymphs
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25 i% Halyomorpha halys (Stal), J& - H
#% #}  Pentatomidae . %5 W Bl
Pentatominae , A5 % /& Halyomorpha ( Distant,
1899 ), 7RI [E HATER G A WARE , HAbK A
(X)) A5, IR RERAER™ERFE (FEL
3, 1985; BIEIERSE, 2016 ), A3 7E o = A
H AN A AP REIR) 12 50410, SR EE M E
Mt (Hoebeke and Carter, 2003 ), ¥4k, ZK#
EYECR RN . ACSEYN R SE N S b, B —
HFE RN AR 3 HL (Rice et al., 2014; Haye
etal., 2015; Fatndez and Rider, 2017 ), Sl#& T
SR e,

R F 1z, YaGita] hEF 300 ZFPHE
Y, AR 2R R Bk, A4% ). Bk (7
ZIAl . ST BRRAE ) MORHEY) (EK, K&
G5, WAL, IR AR AR A R AR SR AR A
(Hoffmann, 1931; 25K %2, 1982; #+:3¢, 1985;
Northeastern IPM Center, 2018), 7EF[E 20 42
60-70 4R, ZRMIEAME N EEPAX S . FEA
80 ERZJE, R NFPiE S5HHE SRk & A s i
e 25 R, BSOS d 0%
FERWERE BT, SO FEEFELZ — 5K
VLLAAEHBIX, 2838t BRI 1 fe 3 H 25 ™

Hemiptera .

&, GERKT 50%-80% ( E4E25, 1990; 4%
BEE, 2002 ), TEREENFEG, BEHHK
AL B IR 99% (MRS, 1997 ). TEA
LA S B o B b BRSSP B o B R TR
20%LA b C5RAEBHEE, 2007 ), dr4Ek, HEEA
Wik =z £ 7 MRV R R E B, R R
TRk B 3R ﬁ%ﬁ’f%@%% e

F8 SR el r 25 S o o A R i R B O R
50%LA k.
AHIE A IHAC K T Y L 2 AR 3 A4

A, Hoam Ok 5 AR m it EURIAR,
) R G Rz G T2 R A SR S | s S R g
TR . A B RESE 3, IR okt e
W —RsL EohE (ERIRMERT, 1988), %
TR 2 M P BE, 00 ] I,
BIER (KB, 2002; Rice et al., 2014;
Bariselli et al., 2016 ), AS#H U 7E H W0 A3 (1) 7]
BF, PERRNEE, CAWFRUE I B AT AL 3G v A
B A AR 5 (Hiruki, 1997; Philis®aE,
1999 ). 534b, i R SR AL A0 = T BE R R

Aotk b, 452 BT S Rk b e AR, B
M ANTR AR (Mueller et al., 2011; Inkley,

2012), P, ZFBEOAMCERMMEFR, b2
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WrrmEE N EEE R (Saver, 2012 ),

ZRIE T NI A 7 | TR AE AL I AR Y
AT FEA , X 12 35 HA G928 B i S B i i o2
SRR E A E T I, SR, AEFRE
XA R S RRIE L A K R B M SRR A
38 . o T IERRIARIZ E RO AR A A )2
e, ARSI E T 25400 MBI 21 B R A= KR
B R AR BT T, IR T A G
1-5 W B SE BIRRIE , LA 253 05 1 25 45 By
P R MG L BERL AR
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PR KRR G S AMEENEY, 2 d
THET LY FE R AL 3-5 iR 50 em® A1
FHED A = B

1.2 SEWEH

SCHTEPR IR SR A N HET, IR (25+1)°C,
FARHRIE 70%+5%, JGHEJEI 16 L : 8 D,

1.3 SEJ5E

1.3.1 FPBEHSHEKLZERA 8FHRK
INRFESTHEM R TEAAHIE W TR LY
H= A E o (39 o), RN T
mr (@ =9 cm), FFCRIEEH . B3GR
e e LGS VR 2SR ES S Uk 2SI STRe T I UE
FAEDL . FRORIEAL S, 1 W HUmd i 24 O HL A%
BERFEH A (AR 250 mL) Freppiss, i
ff & FORF T AIE R EY . B RSG5
Wi K LT IR OF ), R AU

7 25 0 25 WA D0 HOMSE 12 s, M R R e
ORI A A AR R T SE O TR A R B
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W BB ASRHE, IR,
132 FRBBEENHME K4 H PR
s ME L HERCR A E T R E (R
250 mL ) v, $RALEEE FORME MIENEY, {it

Hce, BRI EY . R 3-5 el 2
PEHG7 N o 15 ™ B , 107 2 i M A L™
O E S BT B BRI SO | R R Y
SET-IFIE] o A MERBETS, e — Kk SRR H ke
AT A e R QRS R TR, JLik i 25 AR

14 HAESH

SEG KGR B Excel AT EE, I H
SPSS19.0 4TSI M. IRIEAL AR Koty UAF i
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ANOVA #HATHRZ 7 225087, FfH Tukey J5i
PEAT 22 T LA AT s BRIREALE | 5 A7 TR SRR
T 1 T i R A ST REAS -4 S0 0047 25 57 1 3
P57 o

2 ZREHSWH

2.1 BREIAHRBYA TR

FEMREE (25+1) °C, MHXTIRIE 70%+5%, S
MRS 16 L = 8 D WYSEER 45T, 253k 51 21 1
HEEH RTINS (44.98+2.54) d, KN
53 d, AN 30 do 2SRRIV (6.90+0.05)
d, Zh (38.08+2.49) d. HAHA& WA
)22 53 5% (Fuan=31.42, P<0.001), 73%1K
( 5.4120.17 ). ( 9.17+0.15 ). ( 6.73£0.16 ) .
(7.46+0.49 ) 11 (9.2840.32) d (£ 1),

22 BB EREHREFRER

2R UG B IR AL R S A 96.06%, BE T
EHIEER 59.97% (t =715, df = 16, P <
0.001 ) A5 I HL ) 45 I A7 15 2 il 2 1% T 110 14
IS (Fag = 7.15, P = 0.045), Hr, 5
WA BUITETR RN 96.89%, WEET 1 B H
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MFER TR EZES (K1),

23 BHBEHRREEND

2.3.1 M HERRERE AR N R T R
Az MR E2F (t=-1.55, df=48,

P=0.127), M. HERHAFam04 (30.80+
241) d#n (36.56+2.82) d (E2),
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x1 FUBEIPMERN LB R
Table 1 Developmental time of Halyomorpha halys eggs and nymphs

HH (k) R (d) R (d) S (d)
Number The longest period The shortest period Average (mean+SE)
i Egg 253 10 5 6.90+0.05
1 3% HL 1st instar 243 4 5.41+0.17 ¢
2 %35 # 2nd instar 204 14 7 9.17+0.15 a
3 % W 3rd instar 176 12 6 6.74+0.16 b
4 W44 U 4th instar 159 12 6 7.47+0.49 b
5375 5th instar 146 15 7 9.2840.32 a
A U ST Total 53 30 38.08+2.49

[E5 B AR R 55k 3R 28 ANOVA Tukey’s 28 [HTE P < 0.05 K P25 B3,
Data with the different letters in the same column indicate significant difference at 0.05 level by ANOVA Tukey’s test.
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BOEHOE 2 3% 4l St
Eggs Nymphs 1st 2nd 3rd 4th 5th
S Stage
1 FBER SRR R R AR
Fig. 1 The eggs hatching rates and the nymphs
survival rates of Halyomorpha halys

P Bl R R bR R, R &y
FEA KB 7E P<0.001 KPS B2,
*H 7R % ANOVA Tukey's 2 5 AT
P<0.05 /K225,

Data in the figure are mean+SE. *** indicates significant
difference at 0.001 level by independent sample t-test.
* indicates significant difference at 0.05
level by ANOVA Tukey’s test.
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Fig. 2 Longevity of Halyomorpha halys adults

B B S AR EIR . ns FEaR &M ST
FEA t-R I 7E P<0.05 /K EER AR ZE,

Data in the figure are mean£SE. ns indicates no significant
difference at 0.05 level by independent sample t-test.

2 S et M 1l L 1) 7 BT ADI oA (1 11.80+0.63 )d,
FEONIIERSE (14.08+2.63 ) d, BRMERLER —A42 7= 50
Hoh (83.80+11.24) ki, % 248 ki, /b 16
i, —AFEIRECH (3.96+0.46) Ht, &£ 9
He, /b 13 80%Lk ERY ISR, BRIECK 28 Hi.
24 FPFERZWRPEBNDRESHE
R

24.1 FPEERZRREAEBI KRN KWEA
Bl I A SRR B R, 1-5 % RuUiR K 4y
B4 (1.93£0.03 ), (2.52+0.05), (4.29+0.05 ),

(6.46+0.10) F1 (9.25+0.19) mm, AFE4>51H
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(1.4340.02 ), ( 1.73+0.03 ), (2.93+0.06 ), ( 4.46+
0.08), F1 (6.18+0.16) mm ( & 3 ),
10 4
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Fig. 3 Body size of Halyomorpha halys nymphs

242 FPBZREERESHEME ARG
RBIEIE , AR B R 27 EAEY AR, BRAY
Bt RIRGAT A0, 2R I0RER N —A-50
He, BAIIHE R b 28 KON (& 4. A),
PUSE =M on s PR 18 SR PRk,
WAL RARTEINZE M JE Rl (K 4: B ).

A Bq

1 000 pm

4 ZRBEERVORER (A) ZNBMEINR R EAFE R (B)
Fig.4 Egg mass (A), and egg shell and young
nymph (B) of Halyomorpha halys

LA R WEDE; P e, Bl
o CGHEE G0, EOSEE e ); i 477,
553 WoRm A IR BN M R
o S mEG, A 3RO, Jol%;
ToHZE (K5 A, K6: A)

2 A WAYIE; filff 477, 53 R
B AR R BRI A A, 2
JES R s BT TR R LTCEBE ;R 1 R
25 MR R GRS 1-2 55 B W 58 5 Tos 2F (&
5. B, Bl6: B),

3R WHIEDE ; filfl 47, 28 3 oK

1 000 pm

1 500 pm

2 000 pm

ESs ZEbE 1-5 i E R IS
Fig. 5 Dorsal characteristics of Halyomorpha halys first to fifth instars nymphal morphology
A TIRF G B2 B €, D3 IFF AL B 4 FOS IR,
A. First instar; B. Second instar; C, D. Third instar; E. Fourth instar; F. Fifth instar.
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Fig. 6 Ventral characteristics of Halyomorpha halys first to fifth instars nymphal morphology

A 18 B 2#Ed; C, D3RR, E 4 M; F5Em,
A. First instar; B. Second instar; C, D. Third instar; E. Fourth instar; F. Fifth instar.
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W) e i P i . Costi 25 (2017 ) X RCAA A
BEOF R, AR B ETI o 12.31 d,



- 398 - R B H1 244 Chinese Journal of Applied Entomology 57 %

Rf S M R — A P4 P2 00 215 R (2-15 B), ik
ZARSTHIE Y P2 BETHAY 35.80 d, Ak —
AR 285 A (7-15 B ), ik B2 BT HRE
TR A . iR A BRSSO R b AR R
B2 R RN .

XSS U 25 W T IROTS TS A B, 1 I8
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HREAEINSEEE, e 080 fus ik R 6,
JRER A B AR 2 BT U IR 4
HRERAE, 3. 4 RN S IR EMIRTTA AIREECE H A
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R E . AWS Rice & (2014) HIER)
# MBS A 257, WK (2015 ) Hiribd 4
U 2 W AR A T M 2 IR, XS4
SIS —3 ., A (2017 ) LWER T 9 R
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