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Influences of temperature on development, survival and reproduction
of Amblyseius barkeri on asparagus thrips, Thrips tabaci
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Abstract The developmental duration, survival rate and fecundity of Amblyseius barkeri Hughes were investigated under
five different temperature conditions (15,20,25,30,35°C, RH72% , L: D =12:12) when feeding on Thrips tabaci
Lindeman. The results indicate that the developmental duration of eggs, larvae, protonymphs, deutonymphs and an entire
generation of A. barkeri shortened with increasing temperature ; the longest developmental durations were at 15°C , and the
shortest at 35°C. Duration of the preoviposition stage shortened when temperatures increased from 15°C to 30°C, but was
prolonged at 35°C. The survival rates of all generations improved when temperatures increased; the lowest being recorded
at 15°C and the highest at 30°C. Oviposition was lowest at 15°C, then at 30°C , with temperatures between 20°C and 30°C
the most suitable for oviposition. Population life tables of A. barkeri feeding on T. tabaci at five different temperatures
were constructed based on these results.
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Table 1 Developmental duration of Amblyseius barkeri at five different temperatures(d)

pieES i AL A b JE A b 7 BRI AR
Temperature (°C) Egg Larva Protonymph Deutonymph Preoviposition Generation
15 8.25+0.19a 3.14 £0. 08a 7.78 £0. 30a 6.90 £0. 24a 12.00 +4.80a  37.00 + 6.03a
20 3.86 0. 12b 1.54 0. 06b 3.69 0. 11b 3.58 £0.09b 4.47 £0.27b 17.36 = 0.52b
25 2.53 £0.02¢ 0.99 £0. 04c 2.34 £0.07¢ 1.96 £0. 08¢ 1.95 £0. 20¢ 9.50 £0.27¢
30 1.70 £0. 03d 0.65 +0.03d 1.55 +£0.04d 1.21 0. 05d 1.47 £0. 19¢ 6.63 0. 16d
35 0.61 =0. 04e 0.47 £0.05e 1.01 £0. 06e 0.96 0. 05d 2.57 £0.25¢ 5.70 £0.24d

T R BT EE = AriEDR, (7] — 8 o NG FREAR 7R 7E 0. 05 7KK 22 53 1. 2% (Duncan [WHTE R ZEEL) , F £

Data in the table are mean + SE, and followed by different letters in the same column indicate significantly different at 0. 05 level

by Duncan’s multiple range test. The same below.
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Table 2 Survivorships of each developmental stages of Amblyseius barkeri at different temperatures( % )

T e Ut L IESL J A AR
Temperature (°C) Egg Larva Protonymph Deutonymph Generation
15 71.25 +1.01c¢ 78.95 +1.47b 86.67 £2.00b 89.74 £3.00b 43.75 £0.91¢
20 89.36 £3.09b 97.62 £1.32a 100. 00 £0. 00a 100. 00 0. 00a 87.23 £2.71b
25 97.56 £0.37a 100. 00 0. 00a 100. 00 0. 00a 100. 00 +0. 00a 97.56 +0. 37a
30 98.25 +£0.33a 100. 00 0. 00a 100. 00 0. 00a 100. 00 +0. 00a 98.25 +0. 33a
35 87.50 £ 1. 84b 100. 00 0. 00a 100. 00 0. 00a 97.14 £0. 50a 85.00 £0.79b
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Table 3 Fecundity of Amblyseius barkeri at different temperatures

FAME H R .
. e U st e ENG O
i 7= BT FLE O M R R Tk 7= B Individual
ndividuals
Temperature Preoviposition Eggs laid per Eggs laid per Maximum eggs Oviposition "
without
(C) (d) female per day female laid per female duration(d) S
oviposition
per day
15 12. 00 +4. 80a 0.39 +£0. 08d 2.67 £0.33¢ 1 8.00 +2.65¢ 72.7
20 4.47 £0.27b 0. 88 +0. 06¢ 53.68 £1. 82a 2 56.00 +3. 35a 5
25 1.95 £0. 20c 1.94 +0. 09b 46.60 £4.42a 3 24.00 £2.01b 0
30 1.47 £0. 19¢ 3.29 +0. 14a 51.53 £2.76a 6 16. 00 £ 1. 09bc 0
35 2.57 +0.25¢ 2.30+0.17b 26.07 £3.42b 5 12.00 £ 1. 60c 0
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Table 4 Life table parameters of Amblyseius barkeri at different temperatures
. WERCE TR BHKE  OERCE g
Net reproductive Mean generation Intrinsic rate of Finite rate of Doubling
Temperature ( °C ) . . .

rate(R,) time(T) increase(r,, ) increase( A ) time( Dt)
15 0.364 52.250 -0.019 0.981 -35.802

20 25.500 49.514 0. 065 1. 068 10. 597

25 23.300 22. 861 0.138 1. 148 5.033

30 25.767 14. 342 0.227 1.254 3. 060

35 25.400 12. 441 0. 260 1.297 2. 666

2.5 SHBRETIREMEEGR

MBS 25 2R, 2 1 1 PRl 2z gl LA 5 ]
DO EORHE 5 Rl B2 R B SRR e A ar . AR
SEWMISCT, MBS BN 1, R % E
AR BRI, BRI 2 R R B 20,25,
30 35C A HFEAR B R T 1, BE01% 4 Ml
JET A 3 K s Ho 30°C R Al iF 345

B A (25.31),35°C R/ (11.08) , 1] Ui, 30°C
TRFPREI IR R, 35C N 18 . 7E 20 ~ 30°C {i
W R SASEE (y) SR (x) FIRKER N y =
—58.68 + 6.764x — 0.135x° (r = 0.916, ) =
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Table 5 Population life table of Amblyseius barkeri at different temperatures

EE B Temperature ( °C.)
Developmental stage 15 20 25 30 35

FEAE PN EY Initial eggs 100. 00 100. 00 100. 00 100. 00 100. 00

YIZET= R Mortality rate of eggs( % ) 28.75 10. 64 2.44 1.75 12.50
BEAET-%X Number of eggs died 29. 00 11.00 2.00 2.00 13. 00

BE A 415 %0 Number of larvae 71.25 89. 36 97. 56 98.25 87.50

LEEFET 2% Mortality rate of larvae( % ) 21.05 2.38 0.00 0. 00 0. 00

S FET-%% Number of larvae died 15.00 2.00 0. 00 0. 00 0. 00
AR5 Number of protonymph 56. 25 87.23 97.56 98. 25 87.50

HIE ST -3 Mortality rate of protonymph( % ) 13.33 0. 00 0. 00 0. 00 0. 00
R FET-%4% Number of protonymph died 8.00 0. 00 0. 00 0. 00 0. 00
A J5 %L Number of deutonymph 48.75 87.23 97. 56 98. 246 87. 500

JE £ AE T3 Mortality rate of deutonymph (% ) 10. 26 0.00 0.00 0. 00 2.86
JE g BE T8 Number of deutonymph died 5.00 0. 00 0.00 0. 00 3.00
BEA R Number of adults 43.75 87.23 97.56 98.25 85.00
WS (M L) Number of female ( 9:8 =1:1) 21.88 43.62 48.78 49. 13 42.50
SEHI A% F1 Average fecundity 2.67 53. 68 46. 60 51.53 26.07
i NGO Expected no. of eggs in next generation 58.41 2341.25 2273.15 2 531.41 1 107.98

FhEE A F8 %X Population trend index (1) 0.58 23.41 22.73 25.31 11. 08
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