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1,2 =57 3 — g~ 1 1 1 = 2%
Fiheg <, BEAS, BXM -, BRIDL, Fo0%, ERR
L PYNIAE AR BE G BF R D 6 PSS WESTT, D 6103005 2. DU RNV RFEBEAE IR B ST, AR 610066 3. PUJIAA RN RLF B
ARSI, RCAR 610066)

WE: A THERXLENE T B ANME R A, A RELEEE R0 E 5 & AR B2 KR
SHEAAETAAMET BRI, R R IR PR R R FEER, EREW, LHERKE
HLBFAIE, WEFET 3 dHTML, BERATENEMELIDN 72.56%F0 73.93%, FH 45k 7 B
FABIESdE, JIE 8 C.10 CR 12 CEIFMEIHE S0%LL L, fRFEE A 10d B, J9E 10 ‘TR 12 C
BHFLRIE S0% A L. CEMEWMERBRMTEFRAELSHT, €10 CHRE3 dHHTE2HN, H
AR EXBALEELZR, EURERELXE S50d, ELEELE2 C. 4 C. 6 CH8 CTwBRA
3|7 100%, MEARERAETHABARHE, STEFALEE, RE2 CTHRAF 20. 30 f150 d 27!
H 2L 100%. 50%F8 100%Hy B 7% % . 7 25 CRAFE, ERAKEFLAE T HRE(RF 40d B, 2T,
{EIEIR 8 CTHRAF 60d AL BH AT 10 CTHRA 60 d Hy ik =7 7 2 4071 4 5| 60.46%H0 63.29%. %44
Mk, —EuE THESRERTERAEREHELEKCEN RN, Bk = Fa, ATt EINE
] o AS A B B AR A JE KR R FE
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Low Temperature Storage of Different Stages of Coccinella septempunctata

WANG Xiaogiang'?, CAO Xinyue’, ZHOU Yonghang', CHEN Siwei', MOU Fangsheng', PU Deqiang”"
(1. Industrial Crop Research Institute, Sichuan Academy of Agricultural Science, Chengdu 610300, China; 2. Institute of Plant
Protection, Sichuan Academy of Agricultural Science, Chengdu 610066, China; 3. Tea Research Institute, Sichuan Academy of

Agricultural Science, Chengdu 610066, China)

Abstract: In order to explore the suitable condition of low temperature storage of Coccinella septempunctata, the
hatching rate of egg, pupal abnormal rate and adult survival rate were measured under the combination of
constant temperatures and storage duration and the combination of varying temperatures and storage duration.
The results showed that eggs experienced constant low temperature storage or varying temperature hatched in
three days, the hatching rate was 72.56% at constant temperature and 73.93% at varying temperature. The egg
hatching rate exceeded 50% when the eggs were stored for less than 5 days at 8, 10 and 12 “C or for less than 10
days at 10 and 12 “C. The adult emergence rate did not differ between the pupae stored for 3 d at 10 “C constant
temperature and varying temperature and the pupae in the control. The adult abnormal rate was 100% in the pupae
stored for 50 days at the constant temperatures of 2, 4, 6 and 8 ‘C while the adult abnormal rates were 100%, 50%
and 100%, respectively, in the pupae stored for 20, 30 and 50 days at the varying temperature of 2 “C. The adult
survival rate was 60.46% at the constant temperature 8 ‘C for 60 d while the survival rate was 63.29% at the
constant temperature 10 ‘C for 60 d. But the adults stored for 40 days all died at constant and varying temperature
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of 25 °C. Therefore, the lifetimes of egg, pupa and adult stored at the condition of low temperatures can be
extended, which provides support to the commercialized production and shelf-life of different stages of C.
septempunctata.

Key words: Coccinella septempunctata; low temperature store; different stage; survival rate; shelf-life

LI Coccinella septempunctata L.J&HH H JUEEL, J& 2 PR RS R ZORE, JEH I A
sRfIERIRe ), IR ark, BHEAE R k) BROR. oA e g RRch “CWERIAEgIR Y,
WANE 2 N T3 Ao A et AR AR T G R B s R Myzus persicae BUARHR W B2
S, AR AP N TR L Ik R I T A MR AR B Poratrioza sinica WIWEAT R, PR
AENFE, FLBRECIL B - EURNT 2019 4E R IR E ) S 5Tk Spodoptera frugiperda 1 W41 H) H X
LAk 233.1 3k, Freier 25700 NI SE 10 AR AT S8 T ok - A S0 e e R0 &)y 7 22 0 e g 1 o
R R OCEEPMEN . Hoh, WIS R IR SRR 5 Thrips tabaci F1R % M B\ Trialeurodes
vaporariorum IR FLUFIPEHIRCRS . R R AR R F A S s O R 7, fERRAR R it
K2y, PEmpR = R L AT A A EARPIER . B, B N T2 F SO i BB R H07 ih H
T AU A R WAREDY, (HOG T A KOR Y B R A IO B AR R S N O R AE ) M AR A P A, R
JHIIR T80 S ER 5 R SR P UL A T BEAE R AT e P RO 2 5 a4 U BT 9 R AR 5 S R e
W Aphidius gifuensis Wi W B35 E KAy, 20O VR LR RR S PG N A7 L 3 PO IR (A7 fig
W R = lE  Arma chinensis [ FIAFIE %, WL KIS Harmonia axyridis LRI LRAT J5 6 L 5
KB PR AE AR R, (B AR AR A 7 15 B ARIR AR AE R A 0 5 i 7 -2 B BRI AR AR 5 i R
ILARIE o

BT R A A AT RE T, 8 R SCT TR ey e Rp R O W RE, (HE R AR I TR
fe A, % R R mm g ok, H AR B I HE T s BRI, o AR I ) R B B e
e 0 gk 4 ch e R KRR R 0 H Y R, AT BT N AL I IR I R LA T I
T RUE LA AN TSR AR CA TS, HAR TR AR ol o — B e o> 10, (A
BAERHON. Y, bl S s TR B kA PRk, ARBFFUN G AR b A s HU7E 1 e I
ARUR AL IR T ORI T R I, %85 A 9 N TR R E A U AR R, A ek duA:
YBaR AR AR SR [N, AT FEE - CEMAS R 2 KRR, (e bR B d L AT
B R
1 #R5RZE
11 sz

LEIHCH DU RN B E B AE I BV W e B RE, LALGEF Aphis craccivora &R -2 H
RGPS TY &, EHEAM MR (2521 C, AR (70£5) %, Y6/l 16L:8D (LA iR
) .

1.2 R ERM

VKA Gig/K) « RXZ300C BUREFRAE CTULRAES D « W fETh, BE9RI0 (9.0 cm) + F5FRIL (15.0 cm)

JEAC. 4L, BE.

1.3 [ERREF

1.3.1 ARG KHCEMHCPMUESE 20~25 d F/= 1A DT 50 R0 5N R e O B s 135 A R e 4R 97
e, IR TR ABCE T 4 64 8+ 10 A& 12 CUKH N IFCRFFAIDN I BE A 70% 5%, 43 Sl K ek
3. 5. 104 15, 20, 30 K& 50 do fIRIRIES R SN B SCE TR P EEATW S, SEEAS MR I ek A
WAL RIS BBV R . 6 A S AL R A R SRR, R TR SRR R AT AH R B TR) )5 AR
WS AR R BT 3 IR

132 #HRGE H-LEIRY IR ES 2~4 d MO S8 R IE 4R FR L, K5 77 L4y )
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JMET2°C. 4°Cy 6°C. 8°Cy 10 CUKFH N IHARFFAIXEE R 70% £5%, 3 AR 3. 5+ 10, 15,
20, 30 % 50 do RIS, RO R TR P AT EE . Gerh AN AR AR R R AR . X
PR AT 5 AR B [, R TR 5 AR OR A A ] BN R) J5 A0 o i o 8% o % R A A A PR A 3 A T
3 RES, HAEEHECAST 30 k.
133 e RA PG H 5~7 d BEHUE T 56 B IE4USR IR LT, Kz 5537 L4 HRCE T2 °C.
4°C. 6°C. 8°C. 10 CUKFHNIFARFFAIIHEE N (70£5) %, HHKIE 3. 5. 104 15, 20, 30, 40
J% 60 do RIS, K A S TR S (R ORA AR [R] B ()5 72 AT WSS, et AN IR
WA AT T R AT 2 o 0 2 S EC S A B A (R PR 0, O T o g% . o IR R BEZE 3 1EAT 3
RESL, HAEZTRREA DT 30 k.
1.4 TRIRTEF
141 WehfRfF K-CEIHCPMELES 20~25 d Fr= AT 50 R0 R T EF SR B T35 PRI g 40hE 7
LJE AR k34T 20 'C 2h—15°C 2h—10 'C 2 h 4P, SRJGHE 1.3.1 UIIRRA7E BT .
142 HWHRAE KA RIS 2~4 d BN S SREEIE AR 7R L5 K UG T 20 °C 2 h—
15°C 2h—10°C 2h &bFE, AR5 1.3.2 WK RAF D BRPAT
1.43 R RA FPIMGEEE 5~7 d LA E T A R IE4UEFR UG IR T 20 C 2h—15°C 2h
—10 C 2 h 4B, RJEHEM 1.3.3 BB RAEPRIAT . IR (%) = IR0R4h gy okize X 100; P
TR (%) =PI AR AT IR X 1005 BSIER (%) =PI R B B AL e B8 X 1005 7R3 (%)
= LRATF S5 A0 U AR AT U X 100,
1.5 BEFITEHH

FIH Excel #AK R AR WME AT G0 4087, SRR RIARAE 1 o 22 S e vl 0 BT R r-test
Tk, 7 ZESNTR A Duncan G E AN Z vk, £ ISR SNK v (Student-Newman-Keuls)
2 HEREQH
2.1 AREMEEME S £ 2RO L RN

TEAS R I T 205 R i de KIAL 2 RAE 10 'C-3 d K 77.25%, H15 12 °C-3d  (67.43%) M
25°C-0d (72.56%) JTLEFEZER (P>0.05) , (HEZE ST 3d HREE (P<0.05) . 5d 1 8~12 CliFfk
KK T 50%HBE T 4 CHI17.89% 5% 6 ‘CHJ 18.83% (P<<0.05) . 4 CHI 6 C F{EfE10d LA L. 8°C
TRAE 15d BLEL 10 CH-AF 20 d DLEFT 12 CHRAF 25d BAE, HAN OREAL R 0. (K, 8. 10 fil 12
CRRAE 3~5d I, T{RIEOIIEALRAE 50%LL - 10~12 °C, #4710 d i, AL RAE 50%LL L, 1M# 6
NERIIE R LI T 3d (R D .

F1 tEIAMETREEMELE FHILE

Table 1 The hatching rate of C. septempunctata eggs at different low temperatures and times

i Xt e K#L Days (d)
Temperature ('C) Control 3 s 0 s % 20 5
4 - 44.4610.05 cd 17.8940.02 ef 0.00 f 0.00 f 0.00 f 0.00 f 0.00 f
6 - 35.4840.06 de 18.8340.05 ef 0.00 f 0.00 f 0.00 f 0.00 f 0.00 f
8 - 50.624+0.03 bed  52.00%0.09 bed 17.2240.06 ef 0.00 f 0.00 f 0.00 f 0.00 f
10 - 77.25£0.10 a 61.64+£0.09abc  53.10+0.11 bed  14.67%0.05f 0.00 f 0.00 f 0.00 f
12 - 67.43£0.12 ab 63.5f 0.07abc  56.26+0.11bed  12.98+0.04f 8.8940.06f 2.34%+0.01f 0.00f
25 72.56£0.02 ab - - - - - - -

e RPEE T EARER, AR P EEOR 2B R R (P<0.05).
Note: Mean =+ SE, different lowercases indicate significant difference in all (P<<0.05, LSK).
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Y28 1 AR AL B, 75 AN R - TR 2051 (R B R AL 2R AT 8 "C-3 d(50.55%).10 "C-3 d(66.65%)
K12 °C-3d (65.56%) H5X MR E 25 (P>0.05) , H 3d N &AAFEERINGEE 2SR (P>0.05) .
7 4 ‘C~8 CH I KARAEII 3N 5 d, 76 10 CRIRAARAER A4 15 d, 18 12 CH K ARAEI ]2y 30 d.
8 °C. 10 ‘CHI 12 C FRAFE 5 d, HIHL TR 50%LA E: 10 ‘CHI 12 CF 4R 7EAGEE 10 d I, o
PRI IR ERLE 50%LL L (£ 2) .

2 LRMEREEINRIPEREILEFNTEEE THIPHLE

Table 2 The hatching rate of C. septempunctata eggs treated with variable temperatures at different low temperatures and times

i pogicl KEL Days (d)
Temperature ('C) Control 3 5 10 15 20 30 50
4 - 46.15+0.10b 19.934+0.03 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
6 - 43.96+0.08 b 12.234+0.06 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
8 - 50.55+£0.09ab  53.46%0.16 ab 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
10 - 66.65+0.10ab  66.33£0.06ab  55.09%0.15ab  18.3610.14¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
12 - 65.56+£0.05ab  60.57£0.05ab  54.22+0.11ab  22.09£0.02c¢ 13.71£0.01c  8.58%£0.04c 0.00c¢
25 73.93+0.01 a - - - - - - -

T RAPE I AR ERS, AN FREOR AR ER B (P<0.05).
Note: Mean £ SE, different lowercases indicate significant difference in all (P<<0.05, LSK).

2.2 FREMEERMIEZ4X -t 2 RFEN L ENF G
BEIHEEZE 10 CRRAE 3 d e apitl, SXBEEEER (P>0.05) , MUl RIE KRS
IRFEANRERET 8 'Co MRAENFIAN 50 d I, #£ 2 °C. 4 °C. 6 CHI 8 C FHAFPILEIMET 20% H L B
ZESE (P>0.05) 5 M{RAFITE N 30 d I, SR BRI AL T 40%; S ERAFITRIEE] 20 d 1, BR 6 C
Ab, RS T 50%; MR RIEE] 15d I, 8 C i, B mT 2 Tl (P<0.05) , HE5 4.
6 CLBEZES (P>0.05) (£3) .
#*3 tEIAEEARKBMAEAES THHLE

Table 3 The emergence percentage of adults at different low temperatures and times

R pagist KA Days (d)
Temperature Control

. 3 5 10 15 20 30 50

(©)
2 - 85.95+0.05abc 83.9040.02 abcd  52.80+0.06 def  55.22+0.12 cdef  56.52+0.06 bedef  45.13£0.05 ef 9.724+0.02 g
4 - 85.4240.15abc 86.0510.06 abc  86.95+0.05abc  73.2410.05 abede 64.4910.03 abedef 55.98+£0.05 cdef 8.75+0.04 g
6 - 91.46+0.03a  82.75+0.06 abcd 78.6410.06 abcd 69.8610.08 abedef 46.20+0.02 ef 40.991+0.04 £ 13.9940.01 g
8 - 88.20+0.04 ab  83.48+0.04 abcd 79.79+0.09 abed 72.83+0.14 abcde 64.421+0.04 abcdef 48.53+0.04ef  18.12+0.04 ¢
10 - 93.47+0.04 a - - - - - -

25 93.54+0.03 a - - - - - -

VEr RTHE T AR, RS F ORI B (P<0.05).

Note: Mean = SE, different lowercases indicate significant difference in all (P<<0.05, LSK).

IR IR TAL B 5, PR AE 10 °C-3 d I RIRT584x2PAk, ORIk 26 50 OE W 35 2 5 (P>0.05)
RO 7 PG T Ak B AR K I R A I B IR AN eI 8 °C o AEARAEINIRIA R 15 d I, 8 CHIRE s T 2 C.
4 CIf) (P<0.05) , HY 6 CHIZESALE (P>0.05) ; EARAEIEIA 20 d I, PULERAE KR R 68
KF) 50%LL Fy FERAFITE Y 30 d I, HOPMEERAE SR N IR T 50%; SoRTALBEMRAH L, AEORAF
] A 50 d I, SR AL SR AE S0 B N BRFRAE 20% 4545, £E 2 ‘CHI 4 CHIPILER 23510 19.44%F1 18.26%,
HF 300 vy T A TR A B () e 7 A S B2 T (R R 26 9.72% 1 8.75% (R 4)
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x4 TROEREENRBETFREFNEESTHITLE

Table 4 The emergence percentage of adults treated with variable temperatures at different low temperatures and times

L pagicl K Days (d)
Temperature Control 3 5 10 15 20 30 50

(©)
2 - 82.6810.03 abcde 81.67£0.01 abede  83.79£0.02 abede  52.6940.05 fgh 64.4910.01 efg 42.03+0.03h 17.2240.021
4 - 91.47£0.06 abc 89.3410.03 abc 89.21£0.03 abe 48.561+0.05 gh 52.62+0.02 fgh 36.65+0.03h 18.261+0.011
6 - 82.85+0.03 abcde 83.751+0.04 abcde 74.18+£0.01 bede  78.521+0.04 abcde  70.12+£0.07 cde 49.80+0.13 gh 20.4410.01 1
8 - 83.90+0.02 abcde 81.8110.04 abcde 80.84+0.06 abcde 87.021+0.04 abcd  67.58£0.06 def 44.02+0.09h 19.441+0.02 i
10 - 97.85+0.01 a - - - - - -

25 92.5740.05 ab - - - - - - _

T RPEHEATEE bR, AF/NE FREOR S R B (P<0.05).
Note: Mean = SE, different lowercases indicate significant difference in all (P<<0.05, LSK).

2.3 ARMKEMIE M T £ 2 I R 5E3 1L i ms i =

WTE R IMIGIR R A ST, L0 WP A5 B A B IS, IR ek B AT F—AR. 4
I AR FRAL FARAE 50 d, WJEAE 2 °CL 4°Cy 6 ‘CHI 8 C FIEERILS] T 100%, 1M HAMRAERE N LR B
Wi . SQERTAL B, ANAE 2 “C RRAE 204 30 F150 d 43 IR 100%. 50%F1 100% KI5 %, HARJE
FRAT I A1 2 & N 4 TC e T fl e B
24 TRFIERAIEFIERY L EE

E R AR TRAL BARAE S, WEAE 2 'Cy 4 °C. 6 "CHI 8 CI Il ARAEIN [ 23k 5 50 d,  HLAHRZHAE
E I AR PA B ) JE 3 25 5% (P>0.05) , BR2 C-5 d AR FilAb P 5 % FE 28 22 = 4h (P>0.05)
X R 38 5 2 KT AR A I (] (P<<0.05) o TEMRLIRAE S5 PPN (R 7E 2 *C-20 d 416 MKl 11.33 d,
HEZFRKTHREASE (P<0.05) , TELRAF 50 d I, BR4 CH, FLRULE TP ] 5% RO 2
FExER (P>0.05) (K5 ; WRPAEBLORAE G XA TRAE 2 *C-30 d Je 2 °C-50 d A& Tk, Bk
9 d, HEZRTHREHSG (P<0.05) , XA FEPMGI RIS T8, (HIFARA BEN S
ZE5 (K6 .
25 ARMKEMNE U EEI RN REFERRERNFI

BCHAE 25 C R RAE 3~15 d IS AE3E R ITE 80% LA I, H 5 20d ) 77.62% L8 % 27 (P>0.05) , 4
PRAFIS TR 2 30 d B, A5 A IHERFETE 60.38% H /M1 3~20d  (P<<0.05) , {HLRAF 40 d I,
AT, AE2°C. 4°C.y 6°C. 8°C. 10°CH 3. 5. 10, 15, 20, 30. 40d41&F, B2 °C-40d fEi%E
WEMTHRA A (P<0.05) , HAhYL G R 02 22 7 HAAG H LR FFLE 83.32% LA 1 (P>0.05) .
{ELRAT 60 d I, B HAT I 3638 W AT R — il B R IR EL (P<<0.05) (GRT) .

%5 tEIAEERRIKEANEES TR E

Table S The mean eclosion time of pupae at different low temperatures and times

R papict it )% Temperature
Days (d) Control 2°C 4°C 6C 8 C
3 4.00£0.00 ¢ 7331033 ¢ 6.0010.00 cd 8.671+0.33 b 5.0010.00 de
5 - 6.00+0.00 cd 4.67+£0.33 de 5.0010.00 de 5.0040.00 de
10 - 6.00+0.00 cd 7.0040.00 ¢ 5.0010.00 de 6.33+0.33 cd
15 - 6.00+0.58 cd 6.0010.00 cd 6.0010.00 cd 7.0040.00 ¢
20 - 11.33+0.33 a 5.0010.00 de 6.0010.00 cd 5.0010.00 de
30 - 5.334+0.33 de 6.0010.00 cd 6.0010.00 cd 4.67+£0.33 de
50 - 4.00+£0.58 ¢ 6.33+1.20 cd 4.00+0.58 ¢ 4.00+£0.58 ¢

Yo RIPEHODE AR, NS TR AR (P<0.05).
Note: Mean = SE, different lowercases indicate significant difference in all (P<<0.05, LSK).
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Table 6 The mean eclosion time of Coccinella septempunctata pupae treated with variable temperatures at different low temperatures and times
RE i i ¥ Temperature
Days (d) Control 2 4 6°C 8T
3 4.00+0.00 ¢ 5.0040.00 efg 6.0010.00 bedef 6.0040.00 bedef 6.0010.00 bedef
5 - 5.3340.33 def 6.0010.00 bedef 4671033 fg 6.0010.00 bedef
10 - 7.0010.58 bed 6.0010.00 bedef 6.001-0.00 bedef 5.0010.00 efg
15 - 6.331+0.33 bede 7.0010.00 bed 6.6710.33 bed 6.6710.33 bed
20 - 6.0010.00 bedef 7.331+0.88 be 6.0010.00 bedef 6.0010.00 bedef
30 - 9.00£0.58 a 7.0010.00 bed 7.0040.00 bed 6.00£0.00 bedef
50 - 9.00+0.33 a 6.0010.00 bedef 7.67+0.33 b 5.6710.33 cdef

Ee RPEE A TIE ARER, ANFNE P EEOR 2B R R (P<0.05).
Note: Mean & SE, different lowercases indicate significant difference in all (P<<0.05, LSK).

#7 tEHBFLRETEREEEEHES THEEE

Table 7 The survival rate of Coccinella septempunctata adults at different low temperatures and times

W KH Days (d)

Temperature 3 5 10 15 20 30 40 60
2°C 98.74+0.01ab 98.68+-0.01 ab 98.04+0.01ab 95.92+0.04ab 94.570.05ab 83.32+0.06ab 75.50+£0.06b 33.9840.09d
4C 100.00+0.00a  98.00%0.01 ab 97.40+0.02 ab 100.00+£0.00a 100.00+0.00a 94.46+£0.02ab 91.11+0.09ab 45.98+0.02 cd
6°C 99.36+0.01a 100.00+£0.00a 96.07+0.01ab 9932+0.01a 97.93+0.01ab 94.41+0.02ab 97.78+0.02ab 58.44+0.16¢
8C 100.00+£0.00a  98.05+0.01ab 98.67£0.01ab 97.360.01ab 93.75+0.04ab 92.07+£0.03ab 91.16+0.02ab 60.460.03 c
10°C 98.6740.01 ab 98.0840.02ab 94.57+£0.03ab 94.56:0.05ab 91.07+£0.05ab 90.3240.04ab 92.20+0.01 ab 40.69+0.10d
25°C 98084091 ab 83.53+0.04ab 80.93+0.02ab 9230+0.03ab 77.62+0.06ab 60.38+0.05¢  0.00 ¢ 0.00 ¢

T RAPE M EARERS, AN FREOR MR ER B (P<0.05).
Note: Mean £ SE, different lowercases indicate significant difference in all (P<<0.05, LSK).

JCHRATE 25 CRRAE 3~15 d IAFIERIYLE 80% L I, MARAFITRIER] 30 d W, AA3E KA IHARFRAE
60.38% H B #EHI/NT 3~20d (P<0.05) , f#4740d I, BH4HEET. 4£2°C. 4°C. 6°C. 8°C. 10°C
53,5, 10, 15, 20, 30, 40 d 415 F, 414 R30I 3 22 7 ARG R AR FRAE 85.96% L4 1 (P>0.05)
fHLRAE 60 d I, BCHUAAE ZR 1 BT AW T BARIR# (P<<0.05) , H 10 C-60 d 4 63.29%,
EMET 60 d HAREE (P<0.05) (GR8) .

*8 TRANEFEEENAMNAERRIKEMMNEAS THEEE

Table 8 The survival rate of Coccinella septempunctata adults treated with variable temperatures at different low temperatures and times

I KEL Days (d)
Temperature 3 5 10 15 20 30 40 60

2°C 98.05+0.01a 96.01+001a 9932+001a 97.22+0.03a 100.00£0.00a 100.00+£0.00a 9645+0.01a 43.5240.08 ef
4C 99.33+0.01a 98.04+0.02a 99.36+0.01a 91.23+£0.01ab 97.74+00la 100.00+£0.00a 97.04+0.01a 48.41%0.04ef
6°C  100.00+£0.00a 100.00+£0.00a 100.00+0.00a 93.45+024a 97.26+0.02a 97.90+0.01a 86.73=0.01 abc 51.30+£0.04
8°C 98.03+0.01a 100.0040.00a 98.69+0.13a 96.66=0.01a 100.00£0.0a  85.96+0.04abc 9845+0.01a 38.9240.05f

10°C 100.00+£0.00a 98.03+0.0la 9536+00la 9524+0.05a 952440052 88.49+0.03ab 93.68+0.04a 63.29+0.07d

25°C 94.1240.00a 84.36+0.04abc 80.0020.00bc 90.90+0.04ab 75.95+006¢c 60.38+0.05d  0.00g 0.00 g

i RPEE A TFEE bR, AFE/NE FREROR AR R B (P<0.05).
Note: Mean =+ SE, different lowercases indicate significant difference in all (P<<0.05, LSK).
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3

oh [ BLZE A TR 304 AFAT T R 5 Oecophylla smaragdina N T/ B85t b g 7, 20 i
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TR AR SN Anastatus sp.. FEE . B EIHAE O AT SE e T N TOREZREEY, HrboRiREC
eI BB ALTT % T T KR Pyrausta nubilalis I55VA . [RINE, B R B H R M Ak I v a8 1) i
mh BRI . AR A5 i A, WP ARN  CSI AAR (R A7 0 7 T S T MmO, - — BB Coccinella
undecimpunctata 575 6 “C FARLE 7 d ALKy 65%, (HHE 15 d LR D), gk mas2g m,
S0 I H O R S R AEIRE A 10 °C, FARAE 15 d LR FIA7E 60% LA E, Mk Igrsrken], 2D
BN ORAELE 11 "C-10 d 548 FHEAL A 50.67%, AR ET 5 °C. 7 CR9 Co AWPFERMINERIRT 3 d
BIRIAT AL, AR 73.93%, LRAEISTRIY 10 d IF, BRTE 10 f 12 CHIALAINTE 50% LA 1, DL b4
HE— 25 U0 B B R I O R B AR A S5 10 C~12 'C-10d. ARHREEWILE 4 C N4 50 d NP4k
F G HRED, A+ RUUHHLE 6 C T A7 7~30d J5, JEPIMba il 85% F 2 25%2, Amfsikm], £
APURE 10 'C-3 d WA eI, S KIHARER R AN EIE 8 °C, 71 15~20 d AN, PbEEK
IBAMEHEAE 60%LL b, %45 RS Jethva 2PV BL-GAL SRR 6~7.5 °C VKA P RA7 I ) ASRElE T 15 d
L. (SR AL 2] 50 d, PLET R dL I BLEA BRE IS . Berkvens 227k 57 ¢4 90 e fiRHIG IL BE )
WSE BRI, FFANREELE 0 'C~5 CIIZIER 1k 126~168 d, TiS2H 3Rl 84~154 d, Jethva 5PV I
BRI R HBRLE 6 'C~7.5 CHIVKE P ARALI R ATIE 150 d,  ELA AT IE 5 B0, ASHF7 8 W -6 A2 B0 il e
25 CF K YLK I AN IS 40 d, 7E 2 'C~10 CLRAT 60 d N EARAFIE N 33.98%, HAEAR K 10 'C-60
d I AR AR F 63.29%, UL CRUEAATE ZR AT T e B dOR e (5 B0 e Bt BB IS TR DR A7, (HAFAE
22— J7 v e T 2 Ml ok &k RUR ARG OC, I3 —J7 ARAEA T B 5 At mT e A2 58

ity Bk, AREIRAT T R R BRI A RE 0 S B B T B, 0 DA-B A IR Al (R B R
A 2 A PE R S A S K B T e MR o LR BB A HOA T AE — s I ) SRR AL A R AR
17, AR ARY 5 HUR Az AR BOAS [R) HUES 7 i DT T R e A A TR B 42 P BAS - 0 7 v G A S R A
B, (RIS i AL E R
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