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INFLUENCE OF TEMPERATURE ON THE EXPERIMENTAL
POPULATION OF Stethorus punctillum

Shen Miaoging Guo Zhenzhong Xiong Jiwen
{Department of Plant ProtectionsGuazhou Agricultural College .Guivang 550025 (China)

Abstract The growth of each developmental stage and oviposition of adults of Stethorus
punctillum were observed under five constant temperatures. From this.we fitted the mod-
els for the relationship between developmental rate and temperature,and calculated thresh-
old temperature and effective accumulative temperature for each stage. we established fer-
tility tables of experimental populations of 5. punctilium,and at each temperature comput-
ed the intrinsic rate of natural increase .stable age distribution,instantaneous birth rate and

instantaneous death rate .etc.
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Table 1 Average development time for 5. puncii{fum at different constant temperatures

) Larva =
BECC) 5 # I T I 1
Temperature  Egg 1 24 k{3 4% va st Pupa W od Generation
Ist mstar 2nd instar 3rd instar 4th instar oo BT 10T pery
19 B. 53 4. 27 3. 56 3- 69 5.55 17. 07 8. 8% 12. BC 47. 29
22 B. 15 3-40 2. 18 2. 78 4. 35 12. 81 6. 70 5. 40 35. 18
25 4. 81 2.97 2.03 2. 26 33 10. 57 1. 77 5. 75 25. 90
28 370 1. 60 1. 51 B. 63 2. 81 7. 65 3. 56 5.07 1%. 98
31 3. 16 1.62 1. 28 1.38 3.53 7. B1 4. 37 6. 00 21. 34

#2 FRERNREFRWHEAAWEREENENRAE
" Table 2 Developmentsl threshold (DT )and day-degree (DD) requirements for life stages of 5. punctilium

W B BT Lafe stage REESEECCYDT HERARE DD r

BiY Ege 12. 31 59.07 0.59" *
A% Larva 10.75 145.58 0.97- *
##]  Pupa ’ 13. 71 5204 0.99"
FEHIETE] Preoviposition period 14. 06 §7.94 0. 58
4t Generation 11. 36 368. 43 0.95" *

v« EBE.
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Fig.1 Relationshtp hetween egg developmental rate of
5. punctillum and remperature
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Fig. 3 Relationship between pupa developmental
rate of 5. prweiinm and temperature
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Fig. 2 Relationship hetween larva developmental
rate of 8. punceilium and temperature
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Fig. 4 Relationship hetween developmental race
of preoviopsiteion period of
8. punctitlum and temperature

BAFEL Legend see Fig. 1 @ [E E1 Legend see Fig. 1
BN B V=0.5421/C(1+exp(3. 8669—0. 126500 (r=0.99"")
o B V=0.1732/({01+exp(3. 6756—0. 1588)]) (r=0.96"")
] B vV=0.6552/({14exp(4d. 3482—0.1442¢)7 (~=0.93" *)
FEERRATH  V=0.2035/0{14+exp(9. 2283 —0. 4485¢)°  (r=0. 98" )
it ft V=0.1053/0({1+exp(4 1187 —0. 14313] (r=0. 99" ")

E3# Logistic AREIFHEE T RARSHHN R FERERMAY THESES WA R EREH
JE T B A T A AS T PR (B ORRE R B R TR R T RS T — R A E
HRERHMEALRREAFERSEERAMNESHTREENS.
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LLEIMEMA FER VKA Marquardt RS/ ZREZALFUT LERWPESHEGED.
FaEENAEEEEL~E) AU RERRARENANPRBFRIEREGER X TER
3. 19~35. 68 CEH, A B X EAHAH REGERAZTREED 74~12. 20020, RERFRE
FE24. 96~26. 11 CCZ @) W B it PLF LR ARG 7 % TR, ROl & & iR B AT J e 57 R F R 2 31
10, 02C . 26.22CHI34.02C.,

® FTORFQSDIXTEREAWRESARXREADNSN ST
Table 3 Evaluation of parameters of the model by Wang Rusong ef. ¢/(1932 Jabout the

relationship between insect developmental rate and temperature

B H BB Life stage K r Ta Ty Tsx 8 Q
i Egg 0.52 0.1¢ 2§. 11 10. 39 35. 81 Z 16 Z. 78w 107!
#h 2 H# Larva 0. 21 0. 16 24. 96 9. 74 35. 68 2. 44 1.28 10
% 3 Pupa .51 D17 26. 10 12. 40 34.19 2. 61 5, T4<10°%
aaH 0. 35 0. 22 25. 00 12. 20 4. 29 3.0l 3. 58> 1074
Preoviposition period

# {£ Generation 0. 0% 0.17 26. 22 10. 02 34. 02 1.53 7. 72x 10"

. Q—WBEES it BT A HRE. The mean square deviation of observed value and estimate value
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FIAFIEL  Legend see Fig. 1 Mo RARBMAN TR TRENE R
Fig. 6 Relationship between survival rate of

S. punctilfum and temperature

2.2 BEMTFEREGENE

TR ESAMEAMNTEESRESEFNMARAZ(Ee . A e 2. P BILRE22CH
ZSCIATE. A8 A7 oM Mes. 6%, FHEMMHUAITHEBEE THFERAELE. A TR2CTHHENT
ERASHETHC.FUR TN 25 CTHEERCL IV ERFHME TF22C(39.4%2,28CTF
REme MR 7TV ER T2 CHIGC BUE SN EE RN RS R T AR MEEERE
(58.1%).19C TERBB L EM IR S B FHESE . AR A7, 076 7% AR FRIR A B FEEN Y
3. 2% . FT I KR T LAE AE RE ok s MRS IR R AR TRARWI L i,
2.3 4FEE THERSEEGE
231 MANEEREN . BiTR BB FE. BT Bich IRAMBEN TS U THRASEE R T
22C .25 CL28 T CHORB M B ERAEL®E . FXIAH s CHERRHRRRYD,
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¥4 BCTEARBMUTRENERHE
Table 4 Fertility table for experimental population of S, punctiffum at 28°C

TH P MR Mean female

Ef(d) Age x 15 % Survival rate £, offsprings . Lemer xlim,

Q 1, 0000 0 0o Q
16- 5 0. 5581 Q 0 0
19.5 0. 5581 4. 50 2.5115 4B. 9733
225 0. 55€81 12.75 7.1158 160. 1049
25.5 0. 5581 4. 75 2. 6510 57. 5949
28. 5 0. 5581 3,00 1. 6743 47. 7176
3135 0. 5023 5. 94 2. 9837 93. 9854
34.5 0. 5023 4. B4 2. 4311 B3. 8741
37.5 0. 4465 5. 3% 2, 3709 88, 9093
40. 5 0. 4465 6. 25 2. 7806 113. 0203
43.5 0. 4465 5. 47 2. 4424 106, 2424
46. 5 0. 3507 4. 06 1. 5862 73. 7603
49.5 0. 3907 5.31 2. 0746 102. 6435
52-5 0, 3907 2,03 0. 7931 41. 63856
55.5 0. 3%07 0.94 0. 3673 20. 3828
58. 5 0. 3907 0.94 0. 3673 21, 4846
61.5 0. 3349 3. 54 1. 1B35 72,9111
4.5 0, 3349 3,33 1-1152 71.931%
67.5 0. 2791 1. B8 0. 5247 35.4178
70,5 0.2791 _ 0. 21 0. Q586 4.1321
73.5 ’ H.-Z?Bl 0. 43 0. 1758 12. 9237
76.5 0,279 1. 88 0.5247 40. 1402
79.5 0. 2791 1-25 0. 3489 27. 7356
82.5 0. 2791 1.46 Q. 4075 33. 6176
85.5 0.27591 0. 63 0. 1738 15, 0337
EB. 5 0, 2233 0,33 0. 0737 6. 5215
91.3 0. 1675 0. 25 0. 0419 3. B316
94. 5 Q

) 36. 7921 1364, 5837

AFPEE T . MAMHENANEEE N . AREBER pEEEARATYHBIR & AERP 4.
ZBCHFEEANBKE . . BACHEHRERE NIIC.25CM22C.25CHRMd A M Y EEHET
BBCHICE2BCHBITH re BB CHA XZEAARBEENFRSGREEM PR X . THT
BRRTEHFERAFEEM~PER JHEE T, SN MR EEK A SREMEETAIMBS
#HMHEAHL EiITH SR T,.BEBELET. '

E=0.34 r=0,31 T.=27.33
Tr=9.99 Tu=32.95 &=4. 88
EMEESETHEMSFRIBERNL 51X107,
MBS RAIE S 3 RN AR A HE 9710~ 33 C2 ], T BB R %27, 33C.
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B FARSHEmAESEEINBEYRE
Fig. 7 Relationship between the intrinsic rate of nar-

ura; increase of S. punctifum and temperature

®s FEAETEARGMEXBHRESEEN
Taibe & Life tabie parameters of experimental popuiation for S. punciilium

at different constant temperatures

1 {l re
T;linfeiaiure Appfi]:lmte Fn WM rm Exact rn 4 T R
22 0. 0346 0. 0511 1. 0524 52. 2843 25- 3466
23 0. 0405 D. 0768 1.079% 54. 9748 46. 7961
28 0. 0931 D-1234 1-1313 37. 4405 36. 7921
31 0. 0745 D. D839 1- D875 27.1954 8. 6838

#e FEAETHRARGMNREEHNIE FRASNTNLARE ) BHECE W)
Talbe 6 Stable age distribution,instantaneous nataiity and instantaneous mortaiity for the experimentai

population of 8. punctilium at different consiant temperatures

HREMEREERARPH S8 LR 0

BECC) d Proportion of each hfe stage in the stable age distribution
T

emperaure BH Egg HH Larva ¥ Pupa AH Adule
2z 2.8001 0. 7450 37.72 37.10 7.93 17.24
25 1. 2057 1. 1288 34.13 42. 22 6. B9 16- 76
28 0. 5644 0. 4410 43, 23 38. 01 6. 69 12.07
31 0. 5055 0. 4216 3711 38. 38 10, 20 14. 32

£ ¥ x W
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22
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