2019 41 (2): 288 —29%4 http:  //hjkexb. alljournals. net
Journal of Environmental Entomology doi: 10.3969/j. issn. 1674 - 0858.2019. 02. 8

. 2019 41 (2): 288 —293.
1 1 1 2 1 *
(1. 100097; 2. 262200)
: 5.7.9 11C
10.20 30d 11 10 d 50. 67%
11°C 10 d . 11°C 10 d
11°C 10d . 11°C 10 d
© Q963; $476 DA : 1674 —0858 (2019) 02 —0288 —07

Low temperature store of Coccinella septempunctata eggs

XIAO Da' DU Xiao-Yan' CHEN Xu' XUE Li* ZHANG Fan' WANG Su'" (1. Institute of Plant
and Environment Protection Beijing Academy of Agriculture and Forestry Sciences Beijing 100097

China; 2. Agricultural technology extension service center of Zhucheng Zhucheng 262200 Shandong
Province China)

Abstract: To investigate the optimal low temperature store conditions of eggs in Coccinella
septempunctata  the hatching rate of eggs were tested after stored in 5 7 9 and 11°C for 10 20 and
30 days respectively. Results from this study showed that the highest hatching rate of eggs in C.
septempunctata was 50. 67% which stored in 11°C for 10 days. Furthermore the effect of optimal low
temperature store conditions on population fitness of C. septempunctata was also tested in this study. The
optimal low temperature store 11°C for 10 days have no significant difference on pupation rate of C.
septempunctata. In addition the daily feeding amount of each instar larvae and adult of C.
septempunctata to prey Megoura japonica was investigated in this study. Results of predation showed that
low temperature store 11° C for 10 days have no significant difference on daily feeding amount as
compared with control. However the developmental duration was significantly shortened the eclosion
rate fecundity and hatching rate of offspring in C. septempunctata were significantly decreased after
stored in the optimal low temperature as compared with their respective control. The results of this study
provided theoretical basis for the increase the store efficiency of C. septempunctata utilize low temperature
environment.
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Table 2 Effect of 11°C store eggs for 10 days on

the developmental duration of Coccinella septempunctata

1 2 3 4
1* instar 2" instar 3" instar 4" instar Pupal stage Larval stage
Control 2.42+0.23 a 1.58 +0.15 a 1.58 £0.08 a 3.58+0.15 a 5.08£0.08 a 14.25+0.36 a
(11C & 10 d)
2.50+0.13 a 1.58 £0.08 a 1.58£0.08 a  4.33+0.11 b 3.16 £0. 11 b 13.17+0.21 b
Treatment
+ o P <0.05 o Note: The data in the table are

mean = SE. Data in the same column with different small letters indicate significant difference at P <0. 05 level.
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Table 3 Effect of 11°C store eggs for 10 days on daily feeding amount of Coccinella septempunctata

()

( 7

) Average amount of predation

Insect state Amount of aphid Control Treatment
1 1* instar larvae 20 13.67 £0. 84 a 14.17 £0.70 a
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Fig. 2 Effect of 11°C store eggs for 10 days on the number of egg and hatching rate of F, generation

( 2017) o
15%
80% o
( Morewood 1992; Lysyk 2004; Ghazy et al.
2012) .
12.7C ( 1987) .
5€C. 7C. 9C
11C
5C. 7C 9%C
o 11C
10 d
50.67% 20d 30d
(2005)
5 8<C
10 d

( 2005) . (1987)
. (2014)
Chrysoperla sinica Chrysoperla carnea
o 11°C
10 d . N
1) 11c 10 d
1 .2 3
4
o (2011)
Mallada sp.
; 2)
11c 10d
o (2011)
Elasmus
punctulatus o .
(2006) Habrobracon hebetor Say
12°C
7 d - Colinet
Hance
( Colinet and

Hance 2010) .



293

( Barbehenn 2005) .

11c 10 d

( References)

Akedan ¢ Wuwaishi. Research on Application Techniques of Habrobracon
hebetor Say for Controlling Helicoverpa armigera and Ostrinia
Sfurnacalis D
Sciences 2006. .

D . : 2006

Beijing: Chinese Academy of Agricultural

Barbehenn R. Insect physiological ecology: Mechanisms and patterns
I . Quarterly Review of Biology 2005 80 (2): 248 —249.
Cheng Y LiZY LiFL. Research progress of Coccinella septempunctata

J . GuiZhou Agricultural Sciences 2006 34 (5): 117 - 119.

J.

2006 34 (5): 117 -119

Colinet H Hance T. Interspecific variation in the response to low
temperature storage in different aphid parasitoids J . Annals of
Applied Biology 2010 156 (1): 147 -156.

Hance T van Baaren ] Vernon P et al. Impact of extreme
temperatures on parasitoids in a climate change perspective ] .
Annual Review of Entomology 2007 52: 107 —126.

Ghazy NA  Suzuki T Shah M et al. Using high relative humidity and
low air temperature as a long term storage strategy for the predatory
mite Neoseiulus californicus ( Gamasida: Phytoseiidae) J
Biological Control 2012 60 (3): 241 —246.

Li SQ Huang SS Han SC et al. Impact of low - temperature
refrigeration on the eggs and pupae development of Mallada sp.

I . Journal of Environmental Entomology 2011 33 (4): 478 -
481.

J. 2011 33 (4): 478 -481

Lysyk TJ. Effects of cold storage on development and survival of three
species of parasitoids ( Hymenoptera: Pteromalidae) of house fly
Musca domestica L. J
33 (4): 823 -831.

Mamat * YS Akedan * Wuwaishi Ding RF et al. Study on the effects

Environmental Entomology 2004

of cryopreservation eggs on the growth and development of
Chrysoperla carnea Stephens ] . Xinjiang Agricultural Sciences

2014 51 (2): 264 -268. . .

2014 51 (2): 264 -268
Morewood WD. Cold storage of Phytoseiulus persimilis ( Phytoseiidae)
J . Experimental & Applied Acarology 1992 13 (3): 231 -
236.
Teng SB Xu ZQ. The cold storage conditions of Harmonia axyridis eggs
and adults in mass — rearing ]

2005 42 (2): 180 -183.

. Chinese Bulletin of Entomology

I 2005
42 (2): 180 -183
Shen ZI. Li YH Zhou YT et al. Review on the cold storage research
of insect natural enemies J

2017 (2): 191 -197.

. Chinese Journal of Tropical Crops

I 2017 (2): 191 -
197

Venkatesan T Singh SP  Jalali SK. Effect of cold storage on cocoons of
Goniozus nephantidis Muesebeck ( Hymenoptera: Bethylidae) stored
for varying periods at different temperature regimes J . Journal of
Entomological Research 2000 24 (1) : 43 -47.

Visser B Le Lann C den Blanken FJ et al. Loss of lipid synthesis as
an evolutionary consequence of a parasitic lifestyle ]
Proceedings of the National Academy of Sciences of the United States
of America 2010 107 (19): 8677 - 8682.

Wan FH Ye ZY Guo JY et al. Progress and prospect of biological
control in China ] .

37 (2): 65 -74.

Chinese Bulletin of Entomology 2000

J. 2000 37 (2): 65-74
Xiao D Guo X Zhang F et al. The effect of environmental color on
fecundity of seven spot ladybird beetle Coccinella septempunctata
( Coleoptera: Coccinellidae) — J .
Control 2017 33 (1): 44 -48.

Chinese Journal of Biological

2017 33 (1): 44 -48

Xiao D Zhao ] Guo X et al. Sublethal effects of imidacloprid on the

predatory seven — spot ladybird beetle Coccinella septempunciata
J . Ecotoxicology 2016 25: 1782 —1793.

Xu XN Wang ED. Techniques for production and application of natural
enemies in abroad ]
2008 24 (1): 75 -79.

J . 2008 24 (1):

China Journal of Biological Control

75 -79
Zhang WQ Guo XH Hou ZR et al. The predation functional response



294 Journal of Environmental Entomology 41

of Harmonia axyridis Pallas to Aphis craccivora ]

. Journal of
Environmental Entomology 2014 36 (6): 965 —970.

2014 36 (6): 965 -970
Zhou YH Cheng Y Jin JX et al. Large scale production and release
application of Coccinella septempunctata ] Southwest  China

Journal of Agricultural Sciences 2017 30 (3): 602 —605.

J. 2017 30 (3): 602 -605
Zhou YK Gan BC Yang XQ et al. Influence of cold storage on
Chinese

emergence and oviposition of Elasmus punctulatus ]

Journal of Biological Control 2011 27 (4): 453 -457.

J. 2011 27 (4): 453 -
457
Zhu JZ. Determination and application of starting temperature and
effective accumulated temperature of Coccinella septempunctata
Linnaeus J . Chinese Bulletin of Entomology 1987 25 (4):
288 -290.
J. 1987 24 (5): 288 - 290
Zong LB Zhong CZ Lei CL et al. Low — temperature refrigeration on
the eggs of Orius similis Zheng J . Chinese Journal of Biological
Control 1987 3 (1): 19.
J . 1987

3(1): 19



