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ABSTRACT

Effect of fluctuating temperatures on the development of the immature beet armyworm, Spodoptera exigua
(Hiibner), was analyzed. At constant rearing temperature regimes, the estimated developmental threshold
temperatures were varied among stages and instars, but had an average 13°C from egg hatch to adult emergence.
Based on the 13°C threshold temperature, we set up three different rearing temperature regimes having the same
day-degrees. Two fluctuating temperature regimes changed significantly the developmental period expected by the
constant rearing temperature regime. Under the same thermophase temperature (25°C), the thermocycling regime
with the higher cryophase temperature (10°C) accelerated the developmental rate probably by lowering temperature
limit for development, but that with the lower cryophase temperature (5°C) gave a negative developmental effect.
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Table 1. Larval and pupal periods of Spodoptera exigua with
different constant rearing temperatures

Developmental peribd (days)

Rearing N mean=+SD
temperature - -

Larva Pupa
16°C 50 590+45a' =2
20°C 50 275%x25b 163+16a
25°C 50 17.1£20¢ 86+1.1b

! Means followed by dlfferent letters are sl;:nmuantlv different at . =0.05
(Tukey’s test) in each developmental stage.
* Any pupa did not develop into adult at 16°C,

Table 2. Effect of fluctuating rearing temperature on the larval
period of Spodoptera exigua, where its cryophase tem-
perature was above developmental threshold temperature

(13°C) -

Rearing temperature N Devemp‘:;g::‘ﬁpggod (days)
C(f,f;im 42 154+0.8al
z?ziﬁghc 39 136+1.1b

" Means followed by different letters are significantly different at o =0.05
(Tukey’s test) in each developmental stage.
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Table 3. Effect of fluctuating rearing temperature on the larval
and pupal periods of Spodoptera exigia, where their cry-
ophase temperatures were below developmental thre-
shold tempemture (13°C).

Dev elopmental permd ddys (medn-FSD)

Stage  16.5°C: 16.5°C 20°C: 10°C 20°C:5°C
constant 12h:12h 12h: 12h

Insmr
1st 8.81+1.39(31)!
2nd 6.90+1.02(23)
3rd 6.89+1.23(21)
4th 5.53+1.33(20) 6.21+£0.63(19) 84808721
5th 16.63+1.75(19) 12004100017y 1990+ 1.73(21)
Larvae  44.75+2.26(19)a 3894+ 1.89(17)b 5495+2.65(21)
Pupae  20.50+1.37(19% 20.00x1.73(17)a 22.67+1.83(21)b

{;33{?* 65254 2.52(19)% 58.94+2.46(17)b 77.62+2.25(21)c

8.25+0.84(32)
6.40+0.82(25)
6.00+1.10(2H

9.94 £4.03(35)
8.32+0.95(2%
8.61+094(23)

' Figures in 1he parcmhcs‘cs‘ reprcx\nt the numhu\ of measurements.
2 Means followed by different letters arc signiticantly different (¢ = 0.05:
Tukey's test) in each developmental stage.
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