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Effects of temperature on the development and fecundity of
Nezara viridula (Hemiptera: Pentatomidae)

. *% . . kkok
HU Xia-Yu  CHEN Min SHI Zhe-Yi ZHOU Wen-Wu ZHU Zeng-Rong
(College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310058, China)

Abstract [Objectives] To investigate the effects of different temperatures on the growth, development, and reproduction of
the green stink bug Nezara viridula (Linnaeus) in order to provide a theoretical basis for the monitoring and ecological
management of this pest. [Methods] Green stink bugs were reared for more than two generations before being placed in
incubators set at different temperatures (18, 20, 23, 26, 28, 30 °C) to observe their daily survival, mating and oviposition rates.
The survival rates, development duration, effective accumulated temperature, and fecundity, of each temperature treatment
group were measured and compared. [Results] The threshold temperatures of the egg, 1st instar, 2nd instar, 3rd instar, 4th
instar, 5th instar, nymphs, pre-mature and pre-oviposition, stages were 13.17, 13.88, 14.13, 14.15, 10.15, 10.96, 16.37, 10.53
and 11.24 °C, respectively. Within a certain temperature range, an increase in temperature shortened the duration of each
developmental stage. The duration of a single generation was shortest (68.25 d) at 28 °C. The longest duration of a generation,
141.00 d, was recorded at 20 °C. Adults emerged at all temperatures, but emergence rates at 18 °C and 30 °C (1.18% and
1.43%, respectively) were significantly lower than at the other four temperatures. The highest mating and oviposition
frequencies were recorded at 23 °C and 26 °C, respectively. The highest innate capacity for increase (0.078) was recorded at
26 °C. The proportion of emerged adults was highest at 20 °C, and the highest reproductive rate was recorded at 26 °C. The

highest average number of eggs laid per female (172.3) was recorded at 26 °C, whereas the lowest (80) was recorded at 28 °C.
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Temperature affected adult body color. The proportion of the all-green phenotype was lowest (30.86%) at 20 °C and highest

(82.98%) at 28 °C. [Conclusion] Higher temperatures accelerate the development of the green stink bug and shorten its

generation time. Low temperatures are more suitable for the growth of the green stink bug but higher temperatures are more

suitable for its reproduction.
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Fig.1 Theduration and developmental rates of viral stages at different temperatures
A. B, B.1#¥; C.288M; D3I, E 4, FSEBI; G FORIM; H. A H; LR,
A. Egg; B. 1stinstar; C. 2nd instar; D. 3rd instar; E. 4th instar; F. 5th instar; G. Preoviposition; H. Nymphs; I. Pre-mature.
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11.24 1 16.37 °C; X} 0 94 SCARHE 3510 81.99 W3 2 froan, 7620 °CH| 28 °CHR A% 20%LU
4275, 6931, 77.07. 124.25, 174.86. 577.92. R E R R HidR 20 °C P R i
643.65 fl1232.47 H - F, 44.79%, 18 °CHI1 30 °C P BA% A
1.18%01 4.43%; BEEIREEM TS, S g
2.3 BE A n AT N N
EXRRRE TRATRENERNOMN o Gl 28 °C ST L BT
T 20 0 25 W A 1% SR A e AU B 5 b 43l 82.98%, Zh 20 °CALEMILEIN 2.7 £ .

x1 BENMRBANREBENRERREE
Tablel Developmental threshold temperature and effective accumulated
temperature for different developmental stages of Nezara viridula

R EL REBIGRIE (°C) AHABUR (HHE) KE A 2
Development stages Threshold Accumulate temperature  Model of development R
p £ temperature (°C) (degrss-days) rates
JI Egg 13.17+0.43 81.99+5.84 V=1.23/(1+e 3230137 0.96
1 # 1st instar 13.88+0.35 42.7542.95 V=0.37/(1+e 620-0-29T) 0.96
2 #% 2nd instar 14.13+0.68 69.3146.46 V=0.74/(1+e *830-147) 0.99
3# 3rd instar 14.15+0.23 77.0742.42 V=0.25/(1+¢>36-0-221 0.99
4 % 4th instar 10.15+1.21 124.25+12.83 V=0.17/(1+¢*44+0-22T 0.94
5% 5th instar 10.96+1.20 174.89+20.06 V=-0.071+0.006 1T 0.98
B Nymph 10.53+0.76 577.92+46.90 V=0.033/(1+¢>48:027T) 0.97
K FHIY Pre-mature 11.24+0.47 643.65+36.11 V=0.030/(1+¢>20-26T) 0.99
FEUIETY] Preoviposition 16.37+0.81 232.47+45.40 V=-0.054+0.036T 0.94
K2 BIRBPEEEMRRESZH GG
Table2 Thesurvival rate and percentages of green-type
- A LTS (%)
KHBE Number of individuals at the beginning of different stages (%)
Development stages
18 °C 20 °C 23 °C 26 °C 28 °C 30 °C
Ui Egg 100.00 100.00 100.00 100.00 100.00 100.00
1 # 1st instar 48.82 80.73 64.23 79.59 73.59 70.00
2 # 2nd instar 10.59 75.00 53.66 73.98 72.73 69.29
3 ¥4 3rd instar 1.76 60.94 47.15 48.47 65.80 39.29
4 % 4th instar 1.76 57.29 36.18 42.86 59.74 25.00
5#% 5th instar 1.76 54.17 27.64 35.20 45.89 2.86
P i
AL 1.18 44.79 23.98 29.08 21.21 1.43
Percentages of adults emerged
4 45
SR L - 30.86 67.80 68.42 82.98 -

Percentages of green-type

HAMER | N B R R | BRI R A A% et

24 REMNBR/IBZEEENKID
' I AE AL 26 °C i RRLRUENY B0 ) I
FEakus EhE MRS TR 3. AR Sof B AR 7315, 0.078. 1.082 1 8.83 d;
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Table3 The population parameters of Nezara viridula at different temperatures
FhEE SR WREE (°C)  Temperatures (°C)
Population parameters 20 23 26 28
HACHHE(E 2R (Ry) Net reproductive rate (R) 49.41 58.34 73.15 6.68
A2 E 1 (7/d) Mean generation period (7/d) 84.25 63.56 54.71 32.91
B KR (r, ) Innate capacity for increase () 0.046 0.064 0.078 0.058

JEIBR #8443 (1) Finite rate of increase (1) 1.047 1.067 1.082 1.059
FhEEANAEIE] (t, d) Population doubling time (t, d) 14.97 10.84 8.83 12.01
W ] (% ) Female proportion (%) 51.85 55.93 50.88 46.81
ZEHLUEL Mating times 6.33+1.02 8.92+1.34 7.95+1.07 3.00£0.60
XY= PRV Number of oviposition 3.08+0.38 2.81£0.41 3.67+0.39 2.00+0.58
F=BP4E Number of eggs laid per female 128.70£15.77  145.00+22.92  172.33£20.80  80.00+17.49
BIH /N Number of eggs per mass 42.00+3.67 47.47+4.78 48.80+3.76 45.00+8.09

FE20 °CHT P BRG] FRIG R R AR A 31
0.046 F1 1.047, FPEEMAGEIH KA 14.97 d;
728 CHf ARG (E RN AT 1 R SR I
A 6.68 d F132.91 d; M A HO A 7E 45 AR
TR 50%, HZEAK,

AN TR BE T e S i AR A I - R RN AE 15 1
(L) FARPREAEIS - R SHE M2 (my ) TN 2 i
Ro 20 CAEFRTNFEERREAETG ML () T8
0-90 d #BEF-2%, 90 d LUJG M\ 60%itik F[%; 23
CALFR T AEFRE AT M2 (1) Bl EF-22
TR 26 CAFT FRBERAIEAEIE 2 INZ (1) 78
0-40 d #FHF-2%, 40 d LU M 80%iH i FF%; 28
CALFR PR RFRIE AT M2 (1) TR A
U P A BT A R A O - R B 1 £k
(my) BUEEH BTG 1, H 28 CHym g
HEK, 20 CHIEER/N,

3 itig

BERRRARKAETSR P EEWNIEEY
WEZ—. TENAGRR, RiRSEEEAE (T
ff5F, 2010); A EMIREARESRERETH
2, ARER S R Rk FH A (Baieral.,
2021 ), AHFSRAEREI, — o IR M fE sk
U 1) K T R B A TR ) T R TR, (L
Fran AR B i, B & B R B = i

b2 A B SRR S o X — S5 R SR
XPHE R H B R A K R E I 4 R — 3
WXF i/ NAEYE Orius minutus ( T84, 2016 ).
W E W Lygus pratensis ( ZF3H55, 2015 ), B
KWk Jakowleffia setulosa (i35, 2014 ) JE
AR TG Corythucha ciliata( 285415, 2011 )
SRS

ARORE AR TR E AT 2
N, G E AT R B AR B AR A

(ZFEERS, 19855 ZA8L5F, 2011). A5t

LT RRERIE A5 B kR I IR R A ROR]
i, 5 Kariya (1961) HRAFREARHLL, T
FVIRHE 01 HOAH 22 AN, (H e i 0T 4 U
— B 250 o B2 R T e D R O A 25 S AN S
KT . TEWIL—F, FRLRIGTE 4-5 JTBAAR
REWBIERL, 6 A=, 7-11 APk, A5
AL RIE « FIEEiRaS kT EENH
2, S A AR E TR RIA AT B A R R
Mk B RIGE SRR FBais e 24 1248,
PR AR A o

B TR [FIRLEE B PR S AR, H AR
1o FIARATG R B P A 3 R BB 0 25 B (15 74
55, 2007 )o AR KB, 18 °CHI 30 CHffisg
WP RAE T 1.50%, 20 °CPLRE R
44.79%; WL LRA LWECET 1 S BRI, FEskih
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Fig. 2 Age-specific survival rate (ly) and age-specific fecundity of total population (m,)

A.20 °C;B.23 °C;C.26 °C;D.28 °C.
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