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The effects of temperature on laboratory population of Cryptolae-

mus montrouzieri Mulsant
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Abstract: The effects of temperatures on laboratory population of Cryptolaemus montrouzieri Mulsant were
studied. The temperature affected growth development of C. montrouzieri significantly. In the range from
14 C to 29 C ,the lower the temperature was,the longer the stage of growth development was. When it ex-
ceeded 32 C ,the duration of growth development was longer than that at 32 C. The development threshold
temperature and the effective accumulated temperature for the growth temperature of C. montrouzieri gen-
eration were calculated to be 11. 9 C and 452. 3 day-degree,respectively. In the range from 14 C to 34 C,
the highest and the lowest survival percentage of C.montrouzieri for a whole generation occurred at 26 C
and 32 C ,respectively. At 26 C the intrinsic rate of increase (r,,),the finite rate of increase (1) and the net
reproductive rate (R,) were determined to be 0. 0670, 1. 0693 and 61. 42, respectively. Above and below
26 C .7+ Ry both fell to some extent and the lowest occurred at 20 C. In the theoretical stable age distribu-
tion,there was less than 19% of adult at all the temperatures tested.
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Table 1 Duration of each developmental stage for Cryptolaemus montrouzieri at constant temperatures (Guangzhou,
1996)
[Qep) 1 2 3 4
Temperature Eggs l-instar 2-instar 3-instar 4-instar Pupae Generation
14 15.5+3.5 9.3+1.5 11.84+0.8 11.442.3 11.8+2.6 44.044.9 103. 8
17 14.941.0 10.7£1.8  5.6%1.4 6.7£0.9 11.0£1.4 25.4+£2.6 74.3
20 9.140.5 5.940.6 3.6+1.0 4.740.9 * 7059 16.54+1.1 47.5
23 6.140.4 4.0£0.7 2.6+0.7 3. 24=0, 7 5.340.7 11.940.6 33.1
26 5.040.2 2.14+0.2 2.240.5 2. TE5088 4.6+0.7 8.8£0.9 25.4
29 4.440.4 2.240.4 2.24+0.5 1.6+0.6 2.74+0.8 8.0£0.6 21.1
32 4.040.2 2.140.3 2.34+0.6 2.34+0.7 4.14+0.6 7.7%£0.9 22.5
34 3.54+0.5 1.3+0.5 1.1+£0.3 1.040.2 4.84+0.5 8.940. 2 20. 6
2.2
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Table 2 The threshold of development and effective accumulated temperature of the stages and generation of Cryptolae-

mus montrouzieri

1 2 3 1

Stage Eggs l-instar 2-instar 3-instar 4-instar Pupae Generation
COHOY 9.9 11.9 11.0 11.2 8.2 10.3 10.1
(d>He 84.7 37.4 36.7 36.9 86. 6 163. 3 452. 3

(DDevelopmental threshold

@ Accumulated temperature (day-degree)



2.3
1 s Davidson™" Logistic Stinner [ Logis-
tic . ) 3 .
3
Table 3 Parameter estimates of developmental rate models of Cryptolaemus montrouzieri
Logistic Logistic model Stinner Stinner model
Stage K a b r ky ks C T.0C) r
Egg 0.3094 4.2131 —0. 1854 0.9841 4.7110 —0.2153 0.2952 33.0 0.9647
Larva 0.1317 4.3954 —0.1932 0.9467 3. 8521 —0.1502 0.1563 32.5 0.9609
Pupae 0.1330 4. 6873 —0.2325 0.9104 3. 8489 —0.1742 0.1484 32.5 0.9360
Genera-
0. 0500 5.0762 —0. 2465 0.9699 3. 7443 —0.1532 0.0631 33.0 0.9744
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Table 4 The effects of temperature on survival percentage of the stages and generation of Cryptolaemus montrouzieri

survival rate of various developmental stages

Qo)
Temperature ! 2 3 4
Eggs 1-instar 2-instar 3-instar 4-instar Pupae Generation
14 48.0 86. 2 80.3 100. 0 80. 4 82.6 22.1
17 64.1 82.1 92.8 87.3 100. 0 95.0 40.1
20 50.1 82.3 94. 6 100. 0 87.2 94. 8 32.9
23 54.3 80. 8 93.1 97.9 97.8 95.2 37.2
26 57.9 93.1 96. 3 97.7 100. 0 98.0 49.7
29 53.8 93.2 97.2 96. 8 97.0 100. 0 45.8
32 51.3 87.9 98. 3 97.7 97.6 98. 4 41.6
34 36. 2 66.3 75.4 87.6 77.8 75.2 9.3

2.5
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Table 5 The effects of temperatures on reproduction and longevity of adults of Cryptolaemus montrouzieri
‘O 20 23 26 29 32
Temperature
(@ 13.940.7 11.4+3.2 7.4+0.5 6.7+1.0 10.8+1.8
2 102 69 18 9 15
® 0. 0502 0. 0584 0. 1000 0.1884 0. 2489
(dH® 97.4+51.3 86.9+425.8 64.0+14.2 51.6+15.0 51.2427.0
(eggs/$)®  348.54265.1 302.9+184.2 212.14152.7 107.3+74.9 66.3+21.0
(d)@ 112.7£53.3 112.3+25.3 126.5+32.6 92.8+15.8 81.2+23.7

(DPro-oviposition period @ Height peak date of reproduction (3)Probability of eggs laid at height peak date @)
Mean production period (G)Mean fecundity (©Mean longevity of adult

6

Table 6 The effects of temperatures on multiplying characteristic index of Cryptolaemus montrouzieri population

( C) Temperature

Item 20 23 26 29 32
(ROY® 58. 86 60. 07 61.42 26. 01 15. 58

2 0. 0332 0. 0438 0. 0670 0.0613 0. 0602

) 1. 0338 1. 0447 1. 0693 1. 0633 1. 0621

@ 122. 77 93.58 61. 01 53.13 45.59

0.2373 0. 3078 0.3827 0.3717 0. 3469
0.2041 0. 2639 0.3157 0. 3104 0. 2867

@ 38.76 33.33 40. 02 43. 46 36. 96

® 34. 09 33. 95 34.19 27.08 34. 21

(¥H© ® 11. 01 13.84 12.06 15. 94 12.67
@ 16. 12 18. 86 13.71 13.50 16. 14

(DNet reproductive rate @ Intrinsic rate of increase (3)Finite rate of increase (@)Mean generation time (5 Daily

birth rate  ©Daily death rate (©)Stable age distribution @Egg ®Larva ©Pupa (0Adult
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