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An improved container for rearing Coccinella septempunctata and
Hippodamia variegate larvae at high densities
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Abstract [Objectives] The lady beetles Coccinella septempunctata and Hippodamia variegate are important and widely
used biocontrol agents. Cannibalism in captive colonies of these species significantly reduces the number of insects produced
for biological control so developing a rearing container that reduces cannibalism would be a significant advance in the captive
husbandry of these species. [Methods] Three different barriers (Con-A, Con-B and Con-C) were designed and placed inside
plastic Petri dishes. Sixteen first instar larvae were reared in each container and the optimal design identified by comparing a
series of parameters with empty Petri dishes as the control. [Results] Larval cannibalism was obvious by the 5™ day but
survival of C. septempunctata declined comparatively slowly in Con-C containers whereas survival of H. variegate was higher
in all three types of experimental container compared to the control. More C. septempunctata adults were obtained from Con-C
containers, which produced significantly more adult insects than the other two types of container and the control. More H.
variegate adults were obtained from the three experimental containers than the control but this difference was not significant.
Larvae of both species chose to pupate on the experimental barriers. Adults raised in Con-A containers were relatively large
compared to those raised in the other containers, but size varied considerably between females and males. [Conclusion]

Barriers within plastic Petri dishes were effective in reducing cannibalism among C. septempunctata and H. variegate larvae at
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high density, a result that provides a foundation for developing effective and easy to use, rearing containers for these species.

Key words rearing container; predatory lady beetles; cannibalism; biological control

BB A= W56 ( Augmentative biological
control ) J&—Fh)yZ b FH A F HBHIG 77k, hE
A ZE BTG, AR AR 25 i & TR
#EHZAEH (van Lenteren and Bueno, 2003 ) .
BRI AN FEHERE SR AN T REFFRI
FECREL, B ML H AR, e B AR
SRR BRI B B 9 CHREAEFIL £ e, 2007 ) .
TEAT B A9 23 8] P 55 BILAR 24 10 1] 57 2 R I ASE AR B
KBS B iy Y L EEHOR S ( Riddick and W,
2015) o HAT, FEXAERETT KB R Ak
TR G YT RSB S 2 —

il B S R 22 Al i S A L, 2
VF 2 B R T AE W B IR &R GE b i R

( Dixon, 2000) . {HZ%0HEHEBURAFTE A AH
ARG, FEEA LR BT R AT
HABE ) H AR (Aleosfoor et al., 2014 ),
O R LR 1) 5 b ) FE BB A5 ( Obrycki and
Kring, 1998 ). [Hitt, 2l sl bR A 54T 2%
PRI H 4y H e % R ) SR A OC B R 1T (Alllen and
Riddick, 2012; Riddick and Chen, 2014) . {j
WE AR R, 7EmFEAE g AL L i d A
J( AN B BT D REA S0HE = 4 A AR R
BN, FERFRZS g oA FUAR AR BE R R4 Al 2
B Lemnia biplagiata 97715 % ( 43 FBRN
W, 2001 ) o {HAR/DA S XA R4 B TRER IR
THRADS 4 o B R ik, AT e A3 2R A 5
i,

£ A3 H Coccinella septempunctata Linnaeus
IR B SE . R S AR i s 5k m AN
H, [R]EEAT 77 B R AT e R S R AR
Iz 0 A E N AN A Y B i6 T ((Hodek and
Michaud , 2008 ; Hongk, 2010 ). £ %5 &
Hippodamia variegate (Goeze), i TiidtIX,
BE ) 250 T 48Kk ( Franzmann, 2002 ), %5k
WATREZFEY) E 20 12 Flgd, tE—
Pl ZAH AR E ()RR Ty, 1988

Franzmann, 2002 ; Kontodimas and Stathas,

2005 ), 2 FPEULAEA —E 1) B R I 1E,
A 2B AR AR I B m T2 50U [F)
iF, 2 AR H SRS LA RIR 2 B YR
50 ( Aleosfoor etal., 2014 ), HEiH LA
52 50 R RFRA SRR DR diiE ,
5T 2 BAE 1) 5 W Hhom AR @Il AR 2 L A2 K
Hgf By SRR ik, AT 2 5 A7 %6 ( Shands
etal., 1966) .

AR T A g (BRI | 78
AP A INAS R PRWTR &, PRI R T
LS Y 3 R N A T DAY AN i AR
VI A E— 25 1 e s R B f 0 10 1 % B A 37
A B E BLA

1 RS

11 fHlER

AL AR S Z R R HCR AT
AR MY R N A 1 b, Y P S = s 3
GF AT RS AR R o T B R A K R SR
A TS AR TR I R U R R TR
HEW, FRENZMRERRE (24+1) °C,
M 50%, M 16 L : 8D,

1.2 AFEERIT

0 i ) 2 R R B PVC 3R
Bz (120 cmx91.5 cmx0.3 mm ) FIFETR. B4k
B AR R B B TEE N 1.5 em WERLA, R
Fe s 1 B BRSO A TR B |
TN, EIEA I IEGHAT I, 43 kAR
WF#HEE& A, B f C (f&FK Con-A, Con-B S5#l
Con-C) . WAL, TEASHRKR R H &l HRELR T M\
[BIFE 2 om (PGS 45 RN R , TERE 1 A5
HEE = A8 B B Ham A L o A 52 B B BT T A
B IR (EAA 9 em, & 1.5 ecm) , B
AR R ) 5 G, AN TS e W 174 25 1% 37 LA E
XK 1) o



5 4 AR A L RN 22 e S e g 4 B A 77 A Y BT T 5 T e - 1215 -
e ERIRRMT
U Plastic obstructs
----------- o, Rmimsd
Insect passing hole
....... > BRI /e SRR
Plastic petri dish Plastic petri dish
%8 Control Con-A
I .
o AT AL N/ \\\dSepl N L b
! 5 -~ Plastic obstructs
/ L AL ....... }bl 'é :m — -\-_ :‘:--. - E*j”;ﬁi%ﬁ
e R T Plastic obstructs oy BEMTL
15 cm - : -/- ------ > BRAUEEAL Insect passing hole
....... - / Insect passing hole j@%ﬁ
o e 7SN » BRHERm O NPT R ST Junction surface
N Plastic petri dish Cemimimn > IERLEEIFRIL
Plastic petri dish
Con-B Con-C

B1 4mEREAFRENTER

Fig.1 Schematic diagram of the four types of rearing container
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Fig. 2 Dynamic changes of the survial number in different types of rearing container
A LEME; B 2R,

A. Coccinella septempunctata; B. Hippodamia variegate.
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Fig. 3 Proportion of the distribution of pupae in different types of rearing container
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A. Coccinella septempunctata; B. Hippodamia variegate.
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Data in figure are mean+SE, and followed by different lowercase letters indicate significant difference at
0.05 level of pupation percentage in a certain postion among different rearing containers.
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A. Coccinella septempunctata; B. Hippodamia variegate.
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Data in figure are mean+SE. Histograms with different letters indicate significant difference of
number of adults obtained from different rearing containers.
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Table 1 Weight of newly emerged adults from different types of rearing container
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Con-B 29.35+0.63 b 21.17+£0.60 a 6.97+£0.61 a 5.37£0.07 b
Con-C 29.32+0.51 b 19.71+0.44 a 6.79+£0.79 a 5.12+0.14 b

RPRE R AR R, RSV A A AN PR 25 B (P<0.05) .

Data in table are average + SE, and followed by different letters in the same column are significantly different (P< 0.05).
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