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Effect of Supplementation of Artificial Diet before Storage on Cold
Tolerance of Coccinella septempunctata

SUN Yuanxing*, HAO Yanan, LI Mingling
(College of Plant Protection, Gansu Agricultural University/Biocontrol Engineering Laboratory of Crop Diseases and Pests of Gansu

Province, Lanzhou 730070, China)

Abstract: Coccinella septempunctata is an important biocontrol agent and play critical roles in many biological
control programs. In order to explore the effect of supplementation of artificial diet before storage on the cold
tolerance of C. septempunctata, in this study, the newly emerged adults were fed with artificial diet (called AD) or
pea aphid (served as control, and called AP) and then their post-storage fitness was measured after being stored at 6
°C for different periods. After that, the cold tolerance of the two treatments was evaluated. The results showed that
the survival of AD adults decreased with prolonged storage and decreased to 80% at 60 days after storage, but AP
adults had sustained high survival (>95%) during the whole storage periods, and survival of AP—45 was
significantly higher than that of AD—45. The weight loss of AD adults was greatly decreased with prolonged storage,
but was less than AP. AD—60 still had relatively high reproductive capabilities (number of oviposition was 46.4, and
egg hatch rate was 80.6%), which were similar to those of AP—60. These results indicated that artificial diet could
be used as an effective alternative pre-storage diet, and would play important roles in further developing
cost-effective storage techniques.

Key words: cold storage; Coccinella septempunctata; artificial diet; biological control
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MIBTVAE RO BeAh, ZBARIE AT 3 A A RO, AR AR 1E | 20 4D 30 R4,
EE N SR b 2O N i o T RO LD i D AL (= Py - 5N 4 St 8 21 O (T E - S ]
H AR RIS HU R Z AR RN, S0 A7 IR B, DR A S AR o) R PR LI e AR AT 7 AN

R TE B EZE ISR B 2 FUIR 25 i 300 78 bR o 5 T 3 S o AR IR T 32 A 00 e e i e 7S R
ST B HUIRIR I 2 ) 1 — N2 AR, HAR YIS AUAPUIED . PR ae s & B A
VO, o, B AR I8 A (0 97 SR AT g B IR A AE 2 U DRI 5 Tt R L 1 5 T
WIEAT IR . BRI, RN ARG R T ik B H A iR IR A T A7, A SEEA R vIbiiG
B AR, (A IR A A RIS A ek 2 O RTIRI T I, S IR Rl R O R R I
N T AR B e o BT S AR 52 117, (B AR S B b ST+ 0 A B

BAEIH Coccinella septempunctata Linnaeus J&#5# H Coleopteras HMHIE} Coccinellidae. %5 LT
HE & A A0, XPEEE . SR E . S8 SRR H I IR R e Re ), AR —MEES R
e G BT S, |, Ao bR BURRIEI RO WO, JEERTE 11 C&AME R
BEBSARAT 10 d 22 AP0 8 HARAAE R, 280 1 B DU R AE T IR RNV I R L 2 325 b
AT () IS SR 5t 8 SO kRl RO S R S 156 0 B s OB B 22 DRI, T 4 P A 7 S I R
W IEFERE AN TR 7855 B FH %S AT APy v HAT B2 S A, A D A SRR e UL 5 1Y)
B, ez 0w A TR AT ST

AR08 1o 7 D i) A B Rl HURINER N TR AR, LGB AN [R] I 8] 5 & 5, 00 )
A WA 8 T A D 78 A T DRk - A I ol AR IR I SRR R e, DU A S 2R v 28 ) - A S ke AR
4 AR B JE Al o
1 #RERZE
1.1 #ilER

Yi TWE Acyrthosiphon pisum (Harris) A 5256 % KW AFRAE A & BRI . AP S HCR B3 H &K
S IOt I Ay [ SE 50 = FH B S AT R IR . O T ARG I e 7 R, K P Tk R SR A
FAEA 9 em WRFFRILP, BERSFEME 7 & BBl Gt — Rt AR A I i Bk A il B ey
WFRE (25+£1) 'C, RH (60+10) %, J/EMH 16L: 8D 17 HL= P

FERMEEC AT =G oL, ROV 2 EHATN 3 em PIIEFRILA, PR HE—RIEK AR ORE .
KR (1) 4 HU R B ) R G AP IR VBN (60 cm X 60 cm X 45 ecm, 58 50 ) 1AFE, FF AR
aEFH. frA R E 2 4 AR, K8 R MEN ISR TREEASN 9 em MIREFRILA (5 3k/0ILD) HA2
Ao PP ARB R B O T AT IR I A
1.2 IR

P CALIHO P S R 3% 5 S/ 3 FERIFRAE HAT N 9 om MUXEFRILAN, 0 W4l A AN THE
(AD) BHATHANE (N THPR R WE 1, 2 Sun LRI EATRCE) B 418 SuFHEAT e (fi
FRAP) , fEXSIE . AD ZH%F 2 d 4R N TAakL, AP ARE R4 78 i B G0

JRHLAE 25 CTRIANE 4 d R HAR UL 15 C RIS FRATH 4RSI 2 d, MEAT ARG Y o TSSO

£1 ATOHEERHSRAE

Table 1 Ingredients and their contents in the artificial diet

F 24> Main components AINF Additives
213 pork liver homogenate 10.0 g HICHE o + 2 JBRFF i olive oil + lin-seed oil (1:1.4, v:v) 1.9 mL
FERERY yeast extract 10g LI Z4MRET potassium sorbate 17 mg
HERE sucrose 20¢g

1% honey 1.0¢g
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R 52— RN (AE224C, Eilgsk TR AT PR 2w D 6 F Sk s AT R IR A AR 3 em
FIESFRILIY, AR AR EE e AT i e H 455 EOE SR AE R FR L 5E o B IR — AR BR ) 5 ANKE IR LS iAE
—ild, B OB GN 6 CRIVKAN (I , 200 15, 30, 45 & 60 d. LidJt 8 AR
WAL, 4324 AD-15, AD-30, AD-45, AD-60, AP-15, AP-30, AP-45, AP—60, %} —Akt¥f
B d 20~29 Sko thAh, FERR 30 d B, KEECRFERE AR 15 CRIEEIRAA IR 1 h.
1.3 MEREMESENE

FACBR A AT, R R 2 IR AT AR ), vk ORI AR DL PRk i AETE B e, F
PRIATIRE, Sl B R AR IR TR K . AD—60 5 AP—60 [A735 B 2 BIEA T IC AT, A B
WFAR S TR, WSS DL R OR OGS, MRERPT N 2 —HAE N 3 om HEEFRILAN IF N8
IKIIRRERORAE, ZEThIRAL B i, 2B IG 3L Ze v 4 X CRTE 10 d IR~ ORI &L, THED™ BRI A B0
. BEIEILR (%) =Wpihgh du 85y O i X 100,
14 BUEFZKITS S

KA SAS 9.1 BAF AT Hm 43t . vy, CALIIH Rl U585 ARG 2R 2 X 2 BRR AT /0 #r . R
PR IR UK 22 5 22 00 ek i s 77 S5 W st 1) S AN DR 25D o Jun SR s i 7 5 0 i 1) A2 A
WEAL TN, W — R 5 — R EA R F )2 R ah 82k H LN 2 07 22 0 BT i AT IR, R Tukey
HSD (AT Z HE LA P7ORETIH. 7750 A ON AL 24 AP—60 5 AD—60 [R] (1) 22 5 K ST AEAS ¢ kx5 gk
AT

2 ZFRESH

2.1 FEE

KEFE AD [ R HUFE TG AR AN R 1) L AT B35 22 57 (°=8.59, p=0.0352) . JL, AD-15 5 AD-30
ARG 30 100.0%, BEET AD-45 (*=4.10, p=0.0429) } AD-60 (*=4.50, p=0.0339) , T
AD-45 5 AD-60 MW EZER (=0.03, p=0.8611) . {EIHHT T dBEATIANE S, AP-15. AP-30
5 AP-45 IAEIEHI N 100.0%, 5 AP—60 (95.7%) LRFXESF (F=3.51, p=03192) , {H AP-45 [
EFRSE =T AD-45 (=545, p=0.0195) (K1) .
22 RREHEK

IR, B R A R AR AE AP 5 AD BB AT B 2R (Fig=117.51, p<

O 174 Survival B JET" Dead AP AD O 174 Survival B /LT Dead

AP-60 a 22/95.7% 20/80.0% b AD-60
AP-45 a| 27/100.0% 27/81.8% “ b *  AD-45

AP-30 a | 24/100.0% 20/100.0% | a AD-30
AP-15 a| 29/100.0% 20/100.0% | a AD-15
L 1 1 1 1 1 1 1 1 1 1 1 1 I
35 30 25 20 15 10 5 0 5 10 15 20 25 30 35
I8 (14745 % Post-storage survival b5 5 [ 47-375 2R Post-storage survival

e AP EEROR AN RN (1) 2 B A 3 225 *ORTER i ) N, bR AP 55 AD W AARHZER; HIBERIRE IR FEUE/ %
PREARE I HARTAR, BOTFER R BUE RIS TR

Note: Different letters indicated significant differences among different storage periods; * Indicates a significant difference between treatments AP and AD.
Number/percentage in gray filled part of the histogram indicates survival number/survival rate, and the number in dark filled part indicates dead number.

1 tENHEKBEERREIEGEFEETE

Fig. 1 Survival of Coccinella septempunctata adults after cold storage
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0.0001) , FEA[RIERIN ) 2 A BAT B35 72 5 (F3158=91.97, p<<0.0001) , [A]If PSP 2R 0 B AT B35 1)
LHBN (F3183=12.65, p<0.0001) o AP AbIH p U FE I e N A RE K, A4 i &4 2k o & 38 0 (F5100=51.94,
p2<<0.0001) ; AD—45 5 AD—60 FIAFTRAUL T BF 7, HBRE ST AD-30 55 AD-15 (F35=66.59,
p<<0.0001) o ZJ3AN[F]IN[A] IR 58S . AD Jl U4 B S 2k 1) B IR T AP (F) 41.5=19.44~74.08,
2<<0.0001) (& 2) ,

161
141
121

10

TR A5 % Weight loss (mg+ SE)

15 30 45 60
It 1] Storage period (d)
e AN REFRORIC RN [0 2 [0 R AT B3 22 5 *RORTER— s i R, b2 AP 5 AD MIUEA BFER.
Note: Different letters indicated significant differences among different storage periods; * Indicates a significant difference between treatments AP and AD.

E2 tEINAEKREHITEIERRRERKX

Fig.2 The weight loss of Coccinella septempunctata adults after cold storage

23 KA
AP—60 5 AD-60 [/~ BRFTIAIE, 04 5.3 d (¢/=0, p=1.0000) ; PIANALERK) HAEE 7 R85 5 4
53.4 5 46.4 ki, TLEFZER (1=0.87, p=04197) , UNELED AN 70.5%5 80.6%, LR EZER (¢
=-1.02, p=0.3486) (£2) .
%2 tEIARBREHKENEENEREN

Table 2 Reproductive capabilities of Coccinella septempunctata adults after cold storage

Ib 7 G4 FegE OhD Al 2
Treatment Pre-oviposition period (d) Number of oviposition Egg hatch rate (%)
AP-60 53403 534473 70.5+9.6
AD-60 53£05 46.4+3.4 80.6+2.3

e B P IE £ AR e

Note: data were presented as mean & SE.

3 it

WFFTRM, 3~6 C2 B R IE I (0 3 PR, ol e R st 2 F3 i ok g 4 Sz Bt
KRG AWBAI R EE R EP, AR, = AEIRN-EREI R 6 C R
60 d ZiAi, AL I G 1A e AT A B i (A3 e B AR T o IR, AIF et AT ) - HE L A B e A=
Wi ia R N

AHIFFC R I ST (1) B ) 2R AL Bl 5 A7 5 R AT — e i . fEIRK 45 5 60 d 1Y,
AP KEHAEE R T AD, H AP-45 B# T AD-45. Al i, B ORIRIE 32 ) E B2 AN
PUIEY TR BCE FRI 45 1O DRI, 0 5B A W T e v s J il s R A ], AT AD
FENC 5 39 DR R = BT i S R D i B AR TR . BbAh, R RE T, AP AR
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AR B G 5 K R S R AN R ] RE ST 3 S AR R AN [ ) R ], A S X AP 5 AD Ak
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Ko FEABUE AT T, = NS B d s d AD AbBE R4 R Bt B KT AP B, {HIF S 1)
EERAE T AP, EaRgE R, ARSI A AR I ) TR T SR T B A K ZE . I, Tt
PRSI AT EE A R B, A DK TR (60 d) Ji5, AP 15 AD AR FE B2 B s U AETE 2 (309
H95.7%55 80.0%) BIE TR AEIdL (51.7%~73.7%) "7 XA TR I e S 0, e E A
ARSI 52 o PR - SO R i A H S =15 C~-21 CA AR, TS S0 e (5 v 50 5 — ek
-10 ‘C~-15 C@,

e o TR I S0 5 2 0 RS R U E A FE P AR AR M o AEANF I, E AL 0 ol A 35 R A I
Jal (=45 d) SRR, FRE AN THEHEEE AD-45 5 AD—60 fI7EE R B #1LT AD-15 5 AD-30.
AN, BEAE I A, AR PR R A R U B T A . FR SRR AR TR R R
BT BE L U IR AR S, RINHAG S AR Rt i g U0, RV gk, bR ek Bl SRR AR5, 60 d
JE BB B S AEE R (>80.0%) , HAEEMBINERESAM N (11 C) 5 10 d J5 R0,
50.67%, 2 W FH ke HREA T K UM IR L AT W A A

R Bl R 2 P AR B i A R R A AR ), AD-60 5 AP—60 [ [ 15 B & 5331
N 46.4 55 53.4 ki, HEABEEBAE (>70%) o FMEEEPRI R ZE-CR o g, HE oL 75.9
BL, WAL N 81.72%; 1M 1435 25 B o 48 R I3 5 (6 H 3477 5024000 50.4 Fi, BEALE K 80.0% 441
IR LRI, A TR T -C A PR ) AR B e N o ESEBR N, RS S LR D
HRCHR AT AR R R B ), AR A PO @A, a8 BT d R H

Zr bpTiR, A R A I AT N AR G B ) A BT B S (e, AR AT 3 D i
60d Zidio BRIk, AN TAAEME R —Fh 58 543 S ) a] 7eif SO 2 RHE ) B A R TAE T A T8 55
AT, AREANE AT AR 7 B A SRR AR A
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