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EFFECTS OF TEMPERATURE AND RELATIVE HUMIDITY
ON SURVIVAL OF THE OVERWINTERING ASIAN
COCCINELLID, HARMONIA AXYRIDIS

Ma Chunsen He Yurong Zhang Guohong Chen Yuwen

( Institute of Plant Protections Jilin Acadery of Agrwaltural Sciences,
Gomgzhuling . Jilin Province. 136100, China?

Abstract Based on the quadratic orthogonal rational combinatorial regression design an exper-
iment was carried out in laboratory to examine the effect of temperature and relative humidity
on the survival of the overwintering Asian coccinellid during the winter of 1992~1993. Adults
of the ladybird were collected from outdoor in Gongzhuling in December, 1992 and exposed
under nine combinations of different low temperature and relative humidity. after 70. 100,
130, 160, 190, and 220 days. the survival rate and survival time of the ladybird in each treat-
ment were examined respectively at 25C, RH 70%~80%.

Result: (1) The optimum combination of temperature and humidity for survival of the la-
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dybird in winter is 0°C, RH 75%. Survival rate is over 80% and survival time is nearly 9 days
after 190 days treatment at this optimum condition. {2} The survival rate and survival time
are highly related to temperature, RH and exposure time. Temperature is more important
than RH for survival of the ladybird. (3) 12 regression equations are established to express re-
lations between survival rate, survival time and temperature and RH. The result from equa-
tion analysis shows that 0~4 C and RH 70% ~ 802 are the favourable condition for the lady-
bird overwintering. Temperature below 0T and RF lower than 60% or higher than 809 can
reduce the survival time and survival rate, Temperature lower than — 7 C is lethal to overwin-
tering ladybird. (4) The survival rate and survival time is decreased as the exposure time in-
creased. However, the decreased range of the survival rate is naot very significant. if the expo-

sure time is not longer than 6 months.
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R AW H (Harmonia axyridis Pallas) 2 — X B EMH TR, WiEH 2HEY Ly
FHAMRGEREEFH. ERL=E. ERAEWNFTEWNREREZ—. AHH AT
FHHREEY 60~120% . KBARNESFE _ERXEHNREFT —EXE". AIARE
MEPEAFETHILRTHEEHE" . ERFBEESMNAEMERITFORE. £R
EHELI0A. Il BAFTABRRANST KA MALUCKEHT. AP E A, &7 H
BHEENRL, EEMRANREELFESHERNKER, F5R 12 AZ 2 ARNYES
ER(—10~—20C), MERTCHER., EE_FEFREY, Y FS5AKTHEKERF
AT, MAHKBEREIUERSSFSE. HHFRENEETRARAWEFENE W
G ELE S F AR ERECHE, EEEMANBEERGTREL, TE_FEEE
B HEKEE. BERPAEXSEHBEANEFRERD. BEEY SN TANERE K
g — AR EN, RFRIBEFTBA MRS ENF S0 8RR WA
i HESFEE
1.1 e 7F 1992 4F 11 A 1~3 H L T HE 2R K 1] FH b R 8 4 R o fE
HRBME. A EEFHAHLE, -ARECHNBILE BMBAMNRS, B
FEEHAKELRS 2 MIAHE, thMR4: 1.

1.2 AEAE RRERZERZREXEHATHOGH ARARSRNET . BEE
HEARGESFEEEFENENEN, BEEASRIHNE 1 SEE AN hak
EEBETLAREEHAST, 27045, FHEEKEE, UESRIMAME—K. #
MEGHBEBET25C, RH 704 ~80% T, +h ERERERFES, LUEHEE MM
A, $ESHMEALETERE N, EHD, BHE25C, RH 704 ~80% T,
HBI2hME—REFCRET, UBEELRSFERE. 8MEE#EEX Yy 30%. BEH
Goldstar-GR-363CDP k¥ |, HshtdE »+1.5C, B H KOH KIFwEsH , Hamas
HE5%,
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1 #R LERS: REETRERAKD (Haormonia aryridis) FIEM W 25

%1 AEXYNBAREMKFESERNFEHEER SRR
Table 1 Experiment design for effect of temperature and huomidity on survival
rate and survival time of H. axyridis(Gongzhuling, 1994}

@B Temperature{ C} 5 5 —5 —5 —-7.1 7.1 0 0 0
‘EK Humidiryl.'_RH%} 84 62 ] 62 75 75 93 57 75 .
E N 58 Replication 1 1 1 1 1 1 1 1 8

MR g LA RBT EARE, FPHEERENFYERRELE 2. AR 2 TY
Bl BARGMANBRERLBEEASTH 0C, RHSY, FEREH CHMNMMER
TR, EAREETE 160 d DIAE, FEREREER D . 77505 M H 2l [l i
K4 LIBEJETE 100~160 d AN . FENEEEREK,

®: FTRASXRTAHETFEHESRLREMANF ERANTENF
Tahle 2 The survival rate and survival time of H. axyridis after different exposure
time at different temperature and relative humldity (Gongzhuling 1994)

L4

=15 o 2 FELERHEEHFEE A E AL B S T 15 i (]
f%‘ Temp. Ry Survival rate{ 352 Survival time{d}
SN

qop (%) 70d 100d 1304 160d 190d 220d 70d 100d 130d 1604 190d 2204
1 5 8% 97.5 95 97.5 825 75 65 26,8 2.1 151 148 7.7 1.4
2 5 62 100 100 B0 BO 75 50 8.4 2L5 12.6 86 5.4 10O
3 —5 Bs 42,5 40 425 0 0 0 1.5 53 7.4 G0 0.0 0.0
4 -5 62 #»57 58 0 0 0 0 170 1L2 0.0 0.0 @0 0.0
5 —-7.1 75 0 0 0 a 0 0 6.¢ 0.0 0.0 00 0.0 0.0
6 7.1 75 100 100 725 70  BC 5 24.2 19.2 121 7.3 2.9 0.1
7 0 57 8 75 60 45 30 10 15.1 141 %2 L1 1.5 0.8
B 0 93 100 100 100 9¢ 85 35 380 21.4 249 17.7 6.0 2.8
9 0 75 100 100 90 95 80 5 2.1 16.3 167 122 7.3 5.0
10 ) 75 100 100 95 95 70 Bo 2L 18.7 22,2 18.6 5.2 7.0
11 g 75 9 95 oo BO 95 &5 28.4 18,2 1.1 188 9.2 7.1
12 0 75 100 100 100 §0  §5 50 35.7 23.4 16.¢ 13.7 9.0 5.4
13 o 75 100 % % B85 81 75 3.2 16.6 19.4 17.4 5.0 7.7
14 0 75 100 8 B¢ S0 8 75 35.1 16.6 105 165 4.7 7.6
15 0 75 85 85 9 70 95 85 3.7 131 150 153 B8 &7
15 0 5 100 98 100 70 70 50 27.5 17.3 15.1 18.2 12.5 4.0
FH Average 84.8 82.1 73.3 75.5 6.2 44.2 252 15.9 136 1.2 58 3.5

2.2 FiEEMGE R E A A AR

% 2 IR, TR E RS AT RR A RN A, REEEENEEH
65 4R A R M R R R M E AR, 3R TEARFEME R E
. b FERAKEHRED ST R EAY LR, FU U EERE S EE RS
AR AR S RERNEERE ., A% 3 TUES . BRLE 6 TR
ERENGMEEENEERAYEES, AERYES, BUERFN —KIRYE
B, MARERT . BEMEE NS EEARTEE.
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Table 3 Regresslon coefficients of regression equations for the relations between
survival rate/survival time and temperature and relative humidity

HEF & BE IR BE—-xE ARETEN RE_Ad BE_pM

Equation No, X (T} X ARHW) Xy (TXRH> X.(T%) X (RH?)
SR(70}" 29,9295 0. 3263 3. 0000 —22. 6875 —1.4375
SRL100) 26, B045 1. 5440 3. 2500 —20. 4375 —1. €875
SR{130} 29. 693% 14. 5722 —§. 2500 —25. B438 —7.9688
SRCLED) 32. 6899 8. 2675 Q. 6250 — 27,3438 —11. 0938
SRC1B0) 29, 3594 9.7227 Q. 0000 —28.43715 —14. 6875
SR(22G) 11. 5485 5. 9822 3. 1250 —28. D083 —18. 9063
STC70} « 7. 7410 2.1428 1. 2250 —8. 7656 —2.8031
ST . 6. 6509 0. 5081 1. 3875 —3. 6%06 0. 3344
ST113¢) 4. 6769 4.0131 —1.2250 —6. 1625 —0. 6625
ST160) 4. 2322 3. 7347 1. 5823 —6. 5013 —3. 6388
ST(19m 2.1504 1. 0330 0. 5750 — 3. 4625 —2.3125
ST(220) 0. 3177 0. 4036 0. 1000 —3. 2125 —2. 3375

* . SROPOVE ST RFIZTAREETLE r0d EREBERRNEFELEFHE, FREM.

» | SR="Survival rate( % ) §T=Survival time{days)) T=Temperature; RF{ =Relative humidity; {number}=Exposure

time in days

MEERBFRATFREXH, FHEFBRAOREAAZDE, BAGREE, BRI
AE5RBEELE LAS, HAREENMUARE. #—ENETNEREREREAR
R, BARBEHTMRIL, FHEEMEMEENESARMAFERE, REBHL 6t
shEaTEIGRE (OMEAMBE (R AAEE, FERGCRMFEENE(ST)ARTERY

Bl B & .

2.3

SR(70) =986, 1653+ 5. 98597 —0, 9075T*

SR(100)=92, 28134+5. 56057 —0. 81757

SR{130)= —254. 5290+5. 93887 +8. 1938RH —1. 15387% ~ 0. 0472RH"®
SR(160)= —284. 8711-+6. 53807 +95. 8466RH —1. 09387 —~ 0. 0656 RH*®
Sk(190)= —405. 1090+5. 8719T+13. G362RH — 1. 1375T° —0. 0860RH"
SR(220)=—0560. 1525+2, 98977 +16. 7T807RH — 1. 15637 — 0. 1119RH"*

ST(70)=29. 5359+ 1. 54827 — 0. 3506T"
ST(100)=17. 7172+1. 33027 —0. 14767*
ST(130)= —5. 4962-+0. 93547 +0. 3087RH — 0. 2465T"
ST(160) = —126. 3227+0. 84647 +3. 5170RH —0. 2601T° — 0. 0215RH"
ST(190)=—68. 2506+ 0. 43017+ 2. 0523RH —0. 13857 — 0. 0137RH"*
ST(220)=—71. 4889+2. 074TRH —0. 12857*— 0. 0138RH*
ERAFSRHBMFRAFFERER AR E T 6 2L 2R

B S R AT R e A W

R EEE RHTSY, A ERFBREFRERET R E R EEF 5 RZAFESE
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4. BAERH, 04 CTHERAMNMEG, REMNENFERERH, Wk 704~100%,
fFiEmEEK, ik 6~30d, KT 0C, BT ¢ CHRA X RIS H & BN FEHE

HAFIER,

®4 RESY. FEAXETAEREREES+*RENRNFERNFEH RN

Table 4 The calculated survival rate and survival time(d)of H. axyridis at

different temperature and RH 75%; after different exposure time

BEE FEEHBEM FIER R RE (D)
Temp. The calculared srvival rate The caleulated survival time
(CY s0d 100d 130d 160d 196d 220d 70d 100d 130d 160d 190d 226d
& 99.4 98.6 BB B4.3 781  45.3 26.2  20.4 13.4 121 6.3 1.9
4 160 160 98.8 931 B9.1 624 30,1 20,7 165 156 B2 4.4
2 160 100 160 §3.1 91,0  70.3 3.2 19.8 17.5 17,0 9.0 5.8
D 9.2 923 941 8.4 B3LE 69,0 29.5 17.7 16,7 164 8.7 6.5
-2 80,6 7.1 7.5 B0 6n.5  58.4 25.0 145 138 136 7.3 6.0
—4 57,7 55.4 51.3 40.B 421 385 177 10,0 9.0 8.8 4.8 4.4
—6 27,6 2.1 155 5.8 7.6 9.4 7.8 4.4 2.2 .9 1.1 1.9
2.4 BEMNEFEENEENENER

BEEEEEOIC, AERARARHTEARBMEELESRENHNFERNFE

BN 5. i3 5 WRAE t, MR EE fEALE 70~100 d i, MEFERMFEHELER
B, $E130d )5, KT RHOK MR ERANFER SMEW; 4E 160 d Y b,
RH70%~0%MFRENFENEARSER. RETIIRRAURKEBRORLT, T
R £ At KT FE LS |

®s 0C, FAER TLRAARELENSRENRHFERNFEHEBM
Table § The calculaled survival rate and survival time of H. axyridis at different
relative humidity and 0 C after different exposure time

2F FIEEMERE (%) . FIEM =L H )
The calculated srvival rate The calculated survivel time

RH 704d 100 d 130d 1504 190d 2204d 70d 106d 136 d 160d 190d 220d
53 96. 2 92.3 53. 0 58.1 49. 0 24. 3 28.5 17.7 10.5 2.9 3.2 0.9
60 9§, 2 92. 3 66. 8 69. 6 64.2 43.9 29.5 17.7 12. 0 1.2 ) 5.6 3.3
63 96. 2 92.3 Y8. 3 77. 8 73.1 57.8 28.5 17.7 13. 6 11.3 7.3 5.1
70 96, 2 92.3 87.4 B2. B Bl.6 66.2 29.5 17.7 15.1 14. 4 B.4 6.1
75 96. 2 92. 3 94,1 84.4 B3. B 69. 0 29.5 17. 7 16.7 16. 4 B.7 6.5
80 96. 2 92.3 98.5 82.8 8l. 6 66.1 29.5 17.7 18.2 17.3 B.4 6.2
B5 96. 2 92.3 100 77.8 75.1 57.7 29.5 17.7 19,7 17.1 7.3 5.2
90 96. 2 92.3 100 §9.6 64. 3 13,7 29. 5 17.7 21.3 15. 8 5.6 3.5
95 96. 2 92.3 97.5 8. 2 49.1 24.1 29.5 17.7 22. B 13.5 3.2 1.1

3 #i5itie

FHARN, BLRAMANFBERNTENE SR

FHRE. HNBENRENES
MEE, LHREYRETNREFEHS Y 0C, RHSY: EHEGHT. REHE AL
M, FIERNTESOX L b, HEMKE od. BEEHEBAE N 0~4C, BHEBEN RHT0Y
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~802%; MFHITE 5 AN, FIEEMFEHREEARL. B2 7 ANRETRE. &
HRRERGELXBRUEMRBHRFTHTH. THERERLTARARTHEBE.
ERAKARMERH, TEFEENABLEFEEY. HELHARLURIEESR,
REETHFABRBUENBREEREERSGT. AFSEENFEREFEFIEER. EZHE
REETREEMBLBANFEENLGFENRAEN, RNLEFEMENER
N1, M REFRPHRAEFENEHFATER, MXEHFETRENAHFREAEL
RERN, /TR —HHR. ZRRITHIARCRAMEASREDHIENTER
SR KT, R\ EHRTHESHLFURRT EARBUREZFURERETEES
HE B S R T RL R L.

#£ % X M

1 #BifE, BHRE. RAERAAEMSRE. BRAUXE. 1583, 5(2), 54~06

2 ERM. RANSMALEAREHIEEMHE. BAEWR. 1586. 2901, 104

3 MecClure M 5. Potential of the Asian predatar, Harmonie axyridis Pallea(Coleoptera, Coccinellidae}, to control Matsu-
roccus resingsae Bean and Godwin{ Homopters, Margarodidae Yin the Unived States, Emwironmental Entomology. 1987, 16
(1); 224~230

4 FPEN. RANSATHHBERXRMERRSFNE. BOmiiH. 1982, 19(4), 11~12

5 M K. SRS RUSHXRBRBITHRITGE. KU MRRHELE] . 1085

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

