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Effects of different temperatures on the development and
reproduction of Apolygus lucorum

ZHAO Hong-Xia™ TAN Yong-An XIAO Liu-Bin WU Guo-Qiang BAI Li-Xin ™

(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract Life tables for a laboratory population of Apolygus lucorum ( Meyer-Diir) were constructed at five different
temperatures(18,21,24,27 and 30°C ). The results show that developmental rate increased with increasing temperature
and that the relationship between temperature and development rate could be simulated by a Logistic model.
Developmental temperature thresholds and effective accumulated temperatures for eggs, nymphs, preoviposition and an
entire generation were 9.53, 12.32, 10.40 and 11.07°C and 142. 61, 162.60, 123. 13 and 425. 17 degree days,
respectively. The highest nymph survival rate, at 24°C, was 27.27% higher than the lowest at 30°C and the maximum

average female fecundity at 24°C exceeded the minimum at 30°C by 33. 61 eggs. The intrinsic rate of natural increase (r,,)

was highest at 24°C. We conclude that 24 —27°C is a suitable temperature range for A. lucorum.

Key words Apolygus lucorum, temperature, development, life table parameters

2% 5 W Apolygus lucorum ( Meyer-Diir) (2f##
F B RN 7E 3 B G X A 3 A o i JLAFR
LRI T O R AR R SR A EOR K
FE i (Lu et al. ,2008,2010) , 5% HJF A, 3= 2 2 fifi
& Bt A2 0& Lu I Rh s , #2428 1 Helicoverpa armigera
SR F AL AR T BB 1A R i A A
23, [R) o i 22 T A P A 245 088 U S8 A R i
JEE A, T 2 Al AR 25 4 B I B e A A R

REIZH YK, 20 B G S5 R0 AR H R A B

LT R X 2 KRR K, R AR AR 7 ™
T (Wu et al. , 2002; B B4E,2003) , A=
ﬁ%éﬁ%ﬁuﬁi,ﬁﬁﬂ{ﬂ@mﬁﬁ%ﬂﬂl%?i%’zﬂhk
-, LA it il AR 5 7 Ak

VAR, X4k B W5 B A R I (1] 2% 08
4 2008 ;Lu et al. , 2010; B354 % ,2010b) il £
JEAS A S (Bl =¥ 4, 2007 ) | B 7 %€ ( Zhang
et al. , 2009) K525 3 HAE (R %4 ,2010 ;28 45
55 ,2010a ; 157 K 42 55, 2011 ) 25 J7 [ & e 1 4

# BEBIWUHE AT CROlk) BHIFL (201103012 ([E 5 + 307 BHE S TR (2012BAD19BOS ) IR 7l B AR A 5 il 1 % 33

i VLA LA A ERIFTH 4 (€X(10)209)
% F-mail ; zhaohongxial011@ 163. com
skl TAE , E-mail ; jaasblx@ jaas. ac. cn

s hm H 19 :2012-02-28 , #2372 H #1:2012-04-22



- 586 - R B B4R Chinese Journal of Applied Entomology 49 %

FTo ARSI R B BRI A T
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AN TR M Spodoptera exigua 4= K, 1 5 I
(32°C) ANAS MR H A R BB (=2 245 ,2003) 5 B
& FRASIA Aphis rumicis EHE IR X 22.5 ~25.0C
(Bayhan et al. ,2006) , B AETE 17 ~29°C (10 ~
35CHEEIAN 7 BIFSE T i 0 B T i dml A 2 X
UG FRER AE R R B R BOE 30 L
1D =14:10([]2%I0c%,2008 ;Lu et al. , 2010b) ,{E
A AT SE R B RO LD = 12012 I, ¢ H
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L2.2 REAFEREGRSBALE AXREH
JSCH B BRI, Pk AN A O S i Y 2R
BRI E 0 S5 FR T L, AN IR AL
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2.1 EEMNFEHATHZIE

TR BEXT 2% 5 ik O 3 B BB 2% i 01/ o 3
KEERAWRELR (K 1), 1 18 ~30°CHH
L BRI BT 1 A A B 4 A B s
BEA IR O TR T 4R 4, AE 18.21.24.27 F130°C
I, 28 15 i T A0 99 505 57.03,44.63,33.82,
26.70 F122.23 d, Wl B2 My 1% 0K T R
PR FE I SR A T 2 g By e TR

2.2 REEABEMHURE
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10.40°C ; A 20 BRI M 142,61, 162.60 FiI

*=1

FRBETEEBNEABEHH(d)

Table 1 The developmental duration of Apolygus lucorum at different temperature

123.13 H -,

Va1 5B Temperature( °C )
Development stage 18 21 24 27 30

G Egg 16.00 +1.58**  13.00 £2.16""  10.05 +1.87°°°  8.00 =1.58b"" 7.00 £1.58"
1 #3411 instar nymph 5. 12 £0.76 * 3.27 +0. 81" 2.48 +0. 52 1.49 +0. 50" 1.02 +0. 47"
2 i #5 i 2" instar nymph 4. 86 £0. 97" 3.14 £0. 69" 2.49 +0. 55 1.78 £0.52 1.56 £0.50 "
3 #5323 instar nymph 4. 42 £0.90 ** 3.13 +0.61" 2.47 +0. 67 1.99 +0. 50" 1.35+0.51"
4§52 it 4% instar nymph  5.04 1. 07" 3.79 +0. 65" 2.76 +0. 60 2.34+0.55" 1.71 0. 53"
5 #h#5 M 5" instar nymph 7. 48 +0.91** 5.62+0.94 " 4.41 £0.72 ¢ 3.49 £0.55 3.22+0.42
25 U #] Nymph 27.20 +1.75"  18.61 +1.60"™  14.64 £0.93“  11.09 +0.74" 9.07 £0.75"
FEHIRTY Preoviposition  13.83 £2.21**  13.02 +2. 65" 9.13+1.65% 7.61 £0.99" 6.16 +1.01°"

AL Total generation 57.03 44. 63 33.82 26.70 22.23

VE R B AT YE = hRiE 22, I — A7 8 5 AR A A [Rl/NS P RER IR 28 Duncan 25 R 22 5+ 135 (P <0.05) , AR IFK
B ROR R MR FH (P <0.01)) . TR,
Data are mean + SD, amd followed by different small or capital letters in the same row indicate significantly different at 0. 05 level

or extremely significantly different at 0. 01 level respectively by Duncan’s multiple range tests. The same below.

R2 ZEBEHSHRFERRENARRE

Table 2 Threshold temperature and the effective accumulated temperature of Apolygus lucorum

RE b RERRIRE(C) ARARCH B R P P
Development stage Threshold temperature ~ Accumulated temperature
PPy Eee 9.53 142. 61 0. 9965 426. 57 0. 0002
# H1 3] Nymph 12.32 162. 60 0.9973 548. 20 0. 0002
FEURETH] Preoviposition 10. 40 123.13 0.9813 77.79 0. 0031
AL T HH Generation time 11. 07 425.17 0. 9968 471.75 0. 0002

AL T EAR y Sl ¢ Z A8 Logistic pR%L
PSS VS pbINTE AU ST E Y S

FEFR 1 Bl 9 2 Al 1, >R H Logistic fih £4U
AL IR RIRE S A A AR R A C R
BOHSBAERAR WAL 3. K 3 W F L, S H IR

R3 ZEBREEXRSEENXRED

Table 3 Logistic model for development rate(y) of Apolygus lucorum as function of temperature( )

KB BBt Development stage THIMAE A Logistic model R F P
JpiY) Fee y=0.23/[1 +exp(3.34 -0.13¢) ] 0. 9980 25. 46 0. 0039
# 3] Nymph y=0.20/[1 +exp(3.98 - 0. 14¢) ] 0.9992 607. 53 0. 0016
FEURETH Preoviposition y=10.59/[1 +exp(6.36 -0.071) ] 0.9914 55.42 0.0171
AL Total generation y=0.09/[1+exp(3.62-0.12¢) ] 0. 9996 1136. 30 0. 0009

2.3 RENGEEPEAEMEMEFENY  RLEL, ARG T 5L R B T
” T (2 R B E (¢ =7.15,d =19, P>
RN AL S 4 B i SR IS HUAE TG 0.05) . SRFTshs iy 5 AN b 1 I 1 75 30 3k
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K, B 85 A7 176 5 (24°C) L AIRAE T R (18C) =
23.83% , 2 ik B EKT(x =20.85,df =19,P <
0. 05) s 7EHE/ >4 U], 30°C b 31 A3 8 de 1, X

A 54.55% , FLWR Ry 18°C, 24°C fF Tl Ffe iy, M
81.82% , H2: Sk B E/K-(x* =34.44 ,df =19, P
<0.05).

x4 TRBETREENPHUENERTFEE(%)

Table 4 The hatching rate ( %) and survival rate ( %) of Apolygus lucorum at different temperature

ERBH 4% Temperature (°C)

Development parameters 18 21 24 27 30
BRIEAL R . X . X s
_ 75. 00 77.50 79. 00 79. 81 81.90

Egg hatching rate
1 #& 1"instar 81.67 " 90. 83* 93. 00" 90. 00 81.82"
e . 2 A 2m|- stz . a 4 ab . be . 7ah 7 c
AR FiS Ilmtar 98 98‘ 9 50‘ 93 55‘ 96. 6 | 8 65I
. 3 #% 3" instar 98. 97" 100. 00° 98. 84* 96. 55° 91.55"
Nymph survival rate

4 % 4" instar 95. 83" 98. 06° 95.35" 94. 05" 89.23"
5 #% 5" instar 94. 57° 93.07° 100. 00* 96. 15° 93.10°
3t Total 72.50° 78. 33" 81. 82° 72. 45° 54. 55"

R R 7 AR R A MR T A

The egg hatching rate and nymph survival rate are compared with each other by Chi-square test.

2.4 EEXNEFEEMR RN

7518 ~30°CHHIR T, &0 i R &4 S L %
5o f i PR L (21°C) B e IR 1R L (27°C)
0. 3071 ;7 B 4 .j™ B30) | A7 i 149 it 45 3k B2 ) T
1 T 20 L, O ol L ) 7 i 24 R T S 5 - 277 B
TR 24°CAb PR Fe i, b 52. 81 R/ M, LU B iK™

P (30°C) /& 33. 61 ki, H 2= iR i E /K (F =
13.35,df =234 ,P <0.05) ; Ji, th 44 i 76 21°C 4b 3
T, 30°C R E eIk, 25 R B E K (Fy =
4.16,dfyy =106,Py <0.05;F, =7.82 df,, =110,
Py <0.05) , [7] By 23 & 45 i Bl H A 14 5 34 v T A
A,

x5 ARBETREEMATNE. R PE.FHREE

Table 5 The longevity pre-oviposition duration, oviposition duration, fecundity and

body mass of Apolygus lucorum adult at different temperature

EHESH 1R BE Temperature( °C )
Development parameters 18 24 27 30
P Sex ratio ( 2/8 ) 0.9221 1.200 1. 0300 0. 8929 0.9787
7= BRI Preoviposition (d) 13.83 £2.21**  13.02+2.65" 9.13+1.65"  7.61£0.99*  6.16+1.01°"

7= B3 Duration of oviposition (d) 18.98 £5.18**  18.85 £7.50**  15.85 £5.39"" 13.60 £4.25"" 12.59 +3.98"
7P Fecundity (eggs/female)  37.06 £21.91" 37.20 +23.45" 52.81 +27.67** 41.22 +16.71"™ 19.20 +6.71¢
Pt Q 32.42 £8.97"*  32.58 £7.24"*  24.60 £6.28" 22.14 £5.66™  18.52 £5.55

Life span (d) ) 27.42 +8.51""  26.97 £8.50""  22.46 +5.87™  20.35 £5.88"¢ 17.31 +4.68C
e Q 5.20 +0. 80" 6.3 £1.00" 5.80 £0. 90" 5.80 +1.20""  5.00+0. 70"

Body mass (mg) 3 5.10 0. 80*** 5.5 x0. 80* 5.40 £0. 70" 5.40+1.10"  4.50 £0. 70"

WA 1 7R, 76 18 21,24 27 FI30°C I, G F
i ARG S R BRME B S B O 2.47.3.78
4.53.3.17.2.09 i, 73 531 tH BUAE I HL P45 ) 4
282018 .15 .12 K, AJ DRI HoId fE I X 0 i

LU I 1R 7 B U3 1, i 3 L R 1) T o U 3% i
HIA% 77 B0 S0 e 4 o S R] B2 T ¢ 1 06 A 119
Al RARAE S A —E, B s AR 2 Hk
BRIA WHRIET:, HAERTSE TR R, 50% 4>



34 LT B A5 < AN [ T X o T W R A R R BB Y5 ) - 589 -

501 18
451 —-=21C
40r ——24C
351 ——27°C
3. —+30C

RIS CRL/#)

Eggs of per female adult per day
[N
N

¥y
Lst VT :
o _fr B

“
1 4 7 10131619222528313437404346
PR R B Age (d)

Bl ARERETEREHEMHAERB“PELTWE
Fig.1 Daily fecundity of adult

(=]

Apolygus lucorum at different temperature

PRFE T ) 53531 R BRI 56 34 .28 .26 .23
20 K(E2)

1.0 g
2 09

S
o
—

ocoo
W N

FFiE & Survival rate(%
oo
(= [\SIRUSINN

o
—

14 7 101316192225283134374043 4649
BCRPERE Age (D

B2 ARERETHREEMHMBETEEME

Fig.2 Survivorship curve for

Apolygus lucorum at different temperature

2.5 FREBETREHENEGRSY
ARPGER R FFAEAFRS () ARIEAFIE R (L)
A= HESR R (m, ) 5 S B K He , THI 20 5 R 7E S
ANELE AL BT B A R SRR 6) o AR,
i B2 XA AR 00 S A W R AR S ANl

JEARHR, LA 24C AR PR p 2R H R APRE Ry o7, A
(R, T DT I, 9 A I v il 3 %
A AR BB Y il BE A 25 T 18°C AL T (4 i
FRE 7, /N, T DT (HiR K, AR PR i A
T R AR O A Y TR B AL B

3 i

TS R W], PRI 1) v (R 0] S
2 SR T DI A0S R R T A |
PN K O R A B E R i, R T
(18°C) , L H IR I 7= B R 1, ™ B i A A A
o U R il HE 2 2o 1 U6 1 R 4 k7 R BE 1 Y
BGAE R R T (30°C) A5 A7 G R AR, K F I
Wi, HSCHUR 7 B0 e K, 3 ) BE hy T2k 5 i
SRR AE RS R AR T AR, AR
K AR TE R T A A TR A R A A
HRESIA , T ZAE T, HEAAHL R A 1 i —
A HITTE

iR N BI5GBl 3 RO 350
— SR BRI TR A & F R A
A RN 7 O A DL R P L, DR O REORG A 1Y
TR R MR E L . AT TSR R
W, AELBE UL 1) T s 2 A 3 KT T R
HaH,24 ~2TC AT, % W T PN B 3L
4, T PTGl DX 2 T 5 A 7 R S0 194 i e X
MARSCH IR S5 Rl ol A AIRE 32 282 o S
K DI S INFE T R A B A AE 2 B g
SRS bR HE A 5 T g J X o A 38 R P AN R
M U 3 e g 1 A8 T 3 A R A B S
i

IR B A K AT MBI, & f
—SEHIFT G , (E T 0 AR AR U 4R R B A
BHARM S0 6 W 22 57, A R A 78 2 —E

*k6 ARBETHREFBENEMGRSE

Table 6 Life table parameters of Apolygus lucorum at different temperature

Ha RS 5 FE Temperature( °C)
Life table parameters 18 21 24 27 30
H B {H 3 Net reproductive rate (R,) 8. 4787 12. 8922 21.7863 11. 1014 4. 0461
SE 47 HAR 1) Mean generation time (T') 52.7010 41. 1031 32. 4709 26. 1537 23.0338
P EL 2 Intrinsic rate of increase (r,) 0. 0406 0. 0622 0. 0949 0. 0920 0. 0607
JE R 3% | R Finite rate of increase () 1.0414 1. 0642 1. 0995 1. 0964 1. 0626
FPEEERE] Doubling time (DT) 17.0714 11. 1431 7.3035 7.5337 11.4185
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ARG T T A Ak T IR A HUS Y R B R A
A A: AR S R4, 5 AT N BB S GE A BT 22
(1712%70655,2008 ; Lu et al. ,2010) , 5 HJRA, &
FA LUT Ui — 2 AR b e O P U AN T
A LD =12: 12, MZei T AR LD =14:10; —
SEASTI A FH 0 1] DR AR A 1 AT RS R TR
RS 51T 2% 0 A (2008 ) O U L i Lu 4%
(2010) I I8 o o L sl 48 5 =i P R B2 1Y
LEEMEH TR A TN A R AR, A &
14 A A ALAS R [ A 7 R 5 SO0 A 38 19 1
AP 2E 5 o SRV EDIE H DX AR 2 AR R 22
S ] P EU A [R] M 3 F) 1) A ) A 2 2
A GE 4 —E BRI

ARV T A X 2 5l AR KR B IS
SELERISENA o M)A AR 12 U, S SCRT AT AR
BERb B R A A% Y AR AR B B AR, b T T
SRR A I [ IRk A i R Rt B
I —RE NS B ME. AT AR S E
WAL AR SRS T UL AP T Tl i
WSE, BOA MR UE R . HRZRHNE, B
B R AT KBTE bR 2 IR A, 8 52 B
JE O B HERZNRNLGR M, HT
AP 7 it 15 O IR IR A 2R AT, T
RN U, g B 4 5 B R E S8 .,
{E55  FE S b B IE A R IR N 7E S H
W R A B ) T TR 1, 2 A ASE AL BT A e R
KRB HESHAMN NS %, B4 & K T E R
AR SIBUIR T A N LA ZE & 2% B8, I il 72 5 B
AR PEEASE
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ZEERBENPITAS I

B 1,2 P 2wk v3 1
FE1? KE RN
(L KR SRR =B 0 225009;2. hERALEHA BRI R 0F 58 T
TR R E A Y ERE SR E b 100193)

i E ASOWEHOR T Ak Apolygus lucorum (Meyer-Diir) M4 AP BT, IFAFFE T HF= 00 I k. 4521
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Oviposition behavior of adult female Apolygus lucorum

DONG Ji-Wei'? LU Yan-Hui’™ YANG Yi-Zhong'
(1. College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China;
2. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection,

Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract We studied the oviposition behavior of adult female Apolygus lucorum ( Meyer-Diir) and their oviposition
habits. The results show that A. lucorum usually lays eggs inside plant tissues and takes 31.4 s to lay one egg. Most eggs
are laid at night with only 6. 6% laid in daytime. Mated females mainly lay fertile eggs but sporadically lay infertile ones
during the last egg-laying period. Many unmated female individuals also lay infertile eggs. At 25°C , females began to lay
eggs 7 days after eclosion; 48.9% of all eggs were laid from this time until the 16th day, and 40% from the 17th to the
40th day. On cotton plants, approximately 65% of eggs are laid in the middle of the plant (i.e. the 4™ to 7" fruit-bearing

branches) and 94.3% are laid inside leafstalk veins, square stems and bell stems.

Key words Apolygus lucorum, cotton, oviposition, behavior, habit
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