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Effects of temperature on development and oviposition of the predatory
mite Phytoseiulus persimilis

Gong Yajun, Chen Pengyan, Wang Zchua, Zhu Liang. Chen Jincui, Jin Guihua, Wei Shujun
(Institute of Plant and Environmental Protection , Beijing Academy of Agricultural and Forestry Sciences s Beijing 100097, China)

Abstract The aim of this study was to understand the effect of temperature on development and oviposition of the
predatory mite Phytoseiulus persimilis. The developmental durations of different stages, dynamics of oviposition
and fecundity of adult at seven different temperatures (16, 19, 22, 25, 28, 31 and 34C) were recorded with the
two-spotted spider mite Tetranychus urticae as food. The developmental duration of P. persimilis was reduced
with the increase of temperature under 16—31°C , but increased under 34C compared with that under 31C. The
threshold temperatures of egg, larva, nymph I and nymph [[ were 11.08,14.91, 14.28, 14.03 and 12.36C, re-
spectively, while the effective accumulative temperatures were 29.69, 4.94, 8.96, 11.72 and 58. 33 day-degrees,
respectively. The average fecundity of the female was highest under 19, 22, 25 and 28C, with a value of 93. 60,
86.90, 94.25 and 88.95 eggs/female., respectively, while the value was the lowest under 31°C , which was 39. 25.
The average duration of egg stage showed no difference under the temperature from 16 to 28C, which were
20.10, 22.55, 19.10, 19.10 and 21.10 days. respectively, while the value was 11.35 day under 31C. P. persi-
milis could develop well under the temperature from 19 to 28'C with high fecundity. indicating that this tempera-
ture range is suitable for the development and reproduction of this predatory mite.
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Table 1 Developmental durations of Phytoseiulus persimilis under different temperatures

A/ C B /d 45/ d S0/ d S /d KA/ d
Temperature Egg Larva Nymph I Nymph [| Immature
16 (5.77£1.0D)a (1.81%£0. 32)a (2.06=+0.41)a (2.27%0.9Da (11.91£2. 01)a
19 (3.86+0.78)b (1. 09=£0. 20)b (1.54=£0. 64)b (1.83£0.74)b (8.32£1.21)b
22 (2.65+0.54)c (0. 57£0. 20)c (1.19%£0. 59)¢ (1. 584+0. 64)be (5. 99=41. 00) be
25 (2.24%£0.55)¢ (0. 64=+0.11)c (1. 07=£0. 40)c (1.35%0. 51)cd (5.30£0. 89)c
28 (1. 69=£0. 41)d (0. 48%+0. 09)c (0.85+0.41)c (1.14=£0. 41)d (4.16=+0.47)c
31 (1.51+0. 39)d (0. 28=0. 04)c (0. 484+0. 11)d (0. 6240. 12)e (2.89£0. 34)c
34 (1.42+0.37)d (0. 33£0.07)c (0.51£0. 12)d (1.16=£0. 32)d (3.427£0.78)c
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The data are mean®=SE. The same lowercase letters indicate no significant difference at 0. 05 level (DMRT method). Immature stage in-

cludes stages from egg to nymph [[.
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Table 2 Regression between developmental rate of

Phytoseiulus persimilis and temperature

LSS 59 Model R KL

Stage V=aT-+b Coefficient
Py Egg V=0.031T—0. 318 0.992 5
4iEA Larva V=0.155T—1. 965 0.932 2
5 —F i Nymph 1 V=0.092T—1. 134 0.908 3
2 0 Nymph [ V=0.049T—0. 363 0. 958 6
KM Immature V=0.014T—0. 142 0.995 5

D APV R R E#RFEA/D, T RHEFRECC a.bBHEE,
In the model, V indicates developmental rate (1/d); T indi-
cates temperature ('C); a and b indicate constant numbers.
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Table 3 Threshold and effective accumulative temperatures of Phytoseiulus persimilis

IS RERARE/C AR/ H - 7 Model LEES Y14

Stage Threshold temperature Effective accumulative temperature N=K/(T—0C) Coefficient
bl Egg 11.08+1.02 29.694+1. 25 N=29.69/(T—11.08) 0.933 8
4% Larva 14.91+1. 19 4, 9440. 97 N=4.94/(T—14.91) 0.916 7
H—#50 Nymph 1 14. 28+1. 34 8.96+2. 06 N=38.96/(T—14. 28) 0.980 3
5 2 Nymph 1 14.03=+1. 48 11.7243. 14 N=11.72/(T—14.03) 0. 988 4
R Immature 12.36+1. 18 58.33+7.32 N=58.33/(T—12. 36) 0.958 6

D) BRI NSRBI K AR H « B .CHEFRMARECC). T HHRFRECC),

In the model, N indicates the developmental duration; K indicates effective accumulative temperature ('C); C indicates threshold tempera-

ture ('C) and T indicates temperature ('C).
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Table 4 Fecundity and oviposition durations of the

Phytoseiulus persimilis under different temperatures

. . - X -7 BN I 4/ d
WE/C T P
. verage oviposition
Temperature Average fecundity .
duration
16 (54.9543.96)b (20. 10£0. 68)a
19 (93. 60£6. 30)a (22.55%£1.37)a
22 (86.90%4. 52)a (19. 10£0. 68)a
25 (94. 257+2. 83)a (19. 10£0. 68)a
28 (88.9543. 83)a (21.10£1. 39)a
31 (39. 2544, 66)c (11.3541.00)b

D [RIFEE 5 BARIR NG FRE5 FOR T 2 50T HE 0. 05 /K- F 22
FAREDMRT %),
The same lowercase letters indicate no significant difference at

05 level (DMRT method).
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Fig. 1 Egg-laying dynamics of Phytoseiulus persimilis under different temperatures
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