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Effects of temperature on some ecological characteristics of a
labor atory population of Athetisdissimilis (Hampson)
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Abstract [Objectives] To explore the effects of the temperature on the growth, development, and reproduction, of Athetis
dissimilis (Hampson), a new and important agricultural pest in China. [Methods] The developmental duration, survival rate
and fecundity of A. dissimilis was measured under laboratory conditions of 16, 21, 26,30 and 34 (#1) ,RH70 5 anda
photoperiod of 14L : 10D, and the resultant data used to construct life tables. [Results] Developmental duration decreased
as temperature increased from 16 to 34 . The developmental threshold temperature was 9.88 , and the effective
accumulated temperature required for a whole generation was 906.53 degree-days. There was no significant difference in the
hatching rate of eggs at different temperatures. The larval survival rate, pupation rate and emergence rate were highest at 21-30 .The
number of eggs laid per female was highest at 21-26 , and decreased significantly at 16 and 30 . Adults did not mate at
34 , and the mating rate was only 46% at 30 . Life table analysis showed that the index of population trend and the intrinsic
rate of natural increase were higher at 26  than at any other temperature tested (98.5 and 0.1, respectively). [Conclusion]
The highest intrinsic rate of natural increase and index of population trend were observed at temperatures from21  to26
which suggests that this is the optimal temperature range for A. dissimilis.
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Tablel Developmental duration of various stages of Athetis dissimilis at different temperatures

Developmental duration (d)

Temperature Egg Larva Pupa Whole generation
16 10.94=+-0.64a 113.052-21.98a 32.83%3.75a 155.84+15.05a
21 7.40+0.58b 52.28+7.20b 20.431.66b 80.1147.22b
26 4.8320.85c 34.2944.54c 11.5941.37c 50.3644.92c
30 4.4320.96c 33.28+5.37c 10.9321.03cd 48.76+6.10c
34 4.05x1.22c 24.5343.48d 9.71+0.68d 37.9843.59d

I+

P<0.05 Duncan’s

Data are mean+SD, and followed by different small letters within a column are significantly different at 0.05 level by
Duncan’s multiple range test. The same below.

R2 WNERBIEARSLBEEXRSRENXARBEMLTECLRERBHAR
Table2 Regression equation between development rate and temperature, developmental threshold temperature and
effective accumulated temperature for each developmental stage of Athetis dissimilis

(Cx&x, ) (K£S, - )
Stage Developmental Effective Equation of linear R
threshold temperature accumul atedtemperature regression
Egg 6.04+2.30 106.81+12.07 v=0.0090x—-0.0478 0.9631
Larva 10.57+1.73 579.39+62.19 v=0.0017x-0.0168 0.9666
Pupa 9.16+2.27 225.17+29.47 v=0.0042x-0.0352 0.9511
9.88+1.69 906.53+91.83 v=0.0011x-0.0101 0.9701

Whole generation

& &
& is the standard deviation of the developmental threshold temperature, S¢ is the standard deviation of the effective
accumulated temperature.
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Table3 Survival rate of Athetisdissimilis at different temperatures
% % % %
Temperature Hatchability Larvasurvival rate Pupation rate Emergence rate
16 87.42+7.44a 70.59+12.26b 74.9928.05b 83.33%x5.02b
21 89.54=+8.38a 86.67=+6.60a 80.77+6.21a 90.48=+0.16a
26 89.21+5.02a 83.33+10.39a 84.00=+6.75a 90.47=+5.02a
30 86.37+5.91a 80.00+5.66a 87.50+2.22a 89.28+2.51a
34 85.51+7.96a 72.52+8.43b 65.52+6.89¢c 88.47x7.27a
R4 PELIREITNER A R EFEF
Table4 Effects of temperature on the adults of Athetis dissimilis
% d d Adult longevity
Tompoure Maingrae TEMIOSIN b o T nge  wae Wy
16 71.80+3.80a 4.30=*0.67a 182.40+84.87b  11.20+2.66a 13.90+3.03a  65.17%18.06b
21 75.40#5.21a  3.78%+1.09ab 336.33*162.65a 11.22+3.53a 13.22+4.4la  86.42=+17.50a
26 77.17+3.7l1a  3.08%+0.86bc 348.83+136.03a 10.50%+1.62a 10.25+3.74b  88.87+3.66a
30 46.30+6.84b 2.83x41c 166.83+39.83b 7.67+x2.73b 5.83+1.47c 77.84=+5.59ab
34 0 — — 5.11+220c 4.56=%2.96C —
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Fig. 1 Age-specific fecundity of Athetisdissimilis at different temperatures
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Table5 Lifetableof laboratory population of Athetis dissimilis at different temperatures

Number of individuals at beginning of different stage

Developmental stage

16 21 26 30 34

Egg 100.00 100.00 100.00 100.00  100.00
1 1% instar larva 87.42 89.54 89.21 86.37 85.51
2 2" instar larva 74.56 89.54 89.21 84.21 83.37
3 3 instar larva 74.56 83.57 89.21 82.05 81.23
4 4" instar larva 74.56 83.57 83.26 79.89 81.23
5 5" instar larva 74.56 83.57 80.29 77.73 76.96
6~7 6" -7" instar larva 61.71 77.60 74.34 69.10  61.99
Pupa 46.28 62.68 62.45 60.46 40.62
Number of adults emerged 38.57 56.71 56.50 53.98 36.34
Number of normal females 19.28 28.35 28.25 27.00 18.17
% Generation survival rate 38.57 56.71 56.50 53.98 36.34

Number of eggs laid per female 182.40 336.30 348.80 166.80

Total eggs of next generation estimated 3517.37 953556 985354 4502.04
Population trend index 35.17 95.36 98.54 45.02
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Table6 Lifetable parameters of experimental population of Athetis dissimilis at different temperatures

Ry T Im A D
Net reproductive Mean generation Intrinsic rate of Finite rate of oo
Temperature ! . : Doubling time
rate time increase increase
16 64.48 164.41 0.03 1.03 27.35
21 172.04 85.46 0.06 1.06 11.51
26 165.97 53.47 0.10 1.10 7.25
30 61.92 51.33 0.08 1.08 8.62

34 — — — — —
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