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Abstract To understand the impact of the transient exposure to high and low temperature on survival,
development, and fecundity of fall armyworm, Spodoptera frugiperda, the pupa and adult were firstly exposed to
10C, 13C, 16C, 19C, 35C, 38C, 41C, and 44C for two days or four days, respectively, and then reared at
28C. The developmental time and eclosion rate of pupa, adult life span, female oviposition period and fecundity
were compared to the control at 28C of constant temperature. The results showed that the pupal eclosion rate
increased gradually with the increase of treatment temperature from 10C to 19C, and the highest rate was
100. 0% In contrast, the eclosion rate declined to 30% —60% in the temperature range from 35C to 38C. The
developmental time of pupa was shortened gradually with rising temperature, but pupa could not survival at 41°C
for two days, which indicated that the lethal high temperature of pupa was less than 41C . The life span of adults
increased at first and then decreased in the temperature range of 10—19°C. The life span of male and female adults
reached the highest value of 10. 2 d and 11. 4 d, respectively, at 16C for four days,but it would be shortening regardless

of the treatment temperature was going down or going up. All adults died within two days at 44°C , indicating that the
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lethal high temperature of adult was less than 44C. The number of eggs laid per female increased gradually with

treatment temperature from 10C to 19C, and reached the highest number of 984. 5 at 19C for four days. None or few

eggs were laid per female at temperature from 35C to 41°C for two or four days. In conclusion, the transient exposure to

low temperature of 16—19'C favors female oviposition of fall armyworm, while the growth and development of pupa and
adult could be inhibited at the temperature below 16C and above 35C .
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Table 1 Eclosion rate and developmental duration of the pupa of Spodoptera frugiperda with transient

exposure to low or high temperatures

P/ % P/ d
JERE/C A ] /d Eclosion rate Pupa developmental duration
Temperature Time T e T i e
Male pupa Female pupa Male pupa Female pupa
10 2 (73.345. 8)d (76.7411. 6)d (14. 040. 5)b (13.0=20.5)b
4 (86.7%3.3)c (90. 040. 0) be (14. 7£0. 5)a (14. 240. Da
13 2 (76.745.8)d (80. 04-0. 0)cd (12. 640.5)¢c (11. 040. 7)ed
4 (90. 0410. 0) be (93. 315, 8)be (14. 840. 9a (13.240. 8)b
16 2 (73.345.8)d (73.3%45.8)de (12. 240. 4)cd (11.340. De
4 (90. 00. 0)be (96. 745. 8)ab (14.1£1. 0)ab (11. 540.5)¢
19 2 (96.743. 3)ab (93.3%5.8)ab (11.8%0. 5)d (10. 740. 5)d
4 (100. 0£0. 0)a (100. 0£0. 0)a (12.840. 4)c (11.340.5)¢
28 — (100. 04=0. 0)a (100. 04=0. 0)a (9.3%1. 0e (8.920. De
35 2 (53.3£5. 8)e (56. 745. 8)f (7.5+0.5)1 (7.240.6)f
4 (50. 0410. 0)e (56. 7+5. 81 (7.340. 8f (6.9+0. Df
38 2 (30.02=0. OO f (36.7%5.8)¢g (7.020. Df (6.840. 5 f
4 (56.745.8)e (60. 0+10. OOf (7.240. Of (6.8£0. D
41 2 0.0=%£0.0 0. 0=%0. 0 — -
4 0.0%£0.0 0.040.0 — —
44 2 0.040.0 0.0=0.0 — -
4 0.0%0.0 0.0=40. 0 — —

D B B AR EDE L [A) — S A /NG PR IOR 22 57 B35 (P<0. 05) . 28 COAX IR, Tl

Data in the table are mean®SE, and different lowercase letters in the same column indicate significant difference (P<C0.05). 28C is the

control. The same applies below.
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Table 2 Life span, pre-oviposition, oviposition periods and fecundity of Spodoptera frugiperda adults

with transient exposure to low or high temperatures

it/ d
Life span
i/ C M) /d 72O/ d 7R /d YA S
Temperature Time Tofl g I g e Pre-oviposition period Oviposition period Fecundity
Male adult Female adult
10 2 (6.3+0. 3ef (8.3+0. 7ed (5.4+0. Dabe (2.2+0. 6)bc (386. 8447. O f
4 (8.32£0. 5)bed (8.2+£0.5)cd (6.2=+0. 6)ab (2. 040. 6)be (645. 0+52. 0)d
13 2 (8.040. 6)cd (8.32£0. 4cd (5.840. 9ab (1. 840. ) be (540. 3%78. 2)e
4 (9.84£0.5)ab (9.9+0. 6)ab (6.5+0. 8)ab (2.8+0. 6)bc (684.8+61.0)cd
16 2 (8.2740. 4)bed (9.540.5b (5.8740.5)ab (2. 640. 2)be (638. 7438. 0)d
4 (10.240. 9)a (11.140. 5)a (7.1£0. Da (3.6%0.6)b (822.5433. )b
19 2 (6.8+0. 4)de (7.140.5)de (4. 540. 3)bed (2.540. ) be (755. 3454, Dbe
4 (8.9+0. 5)be (9. 0£0. ) be (5.94+0. Mab (3.140. Dbe (984.5475. 4)a
28 - (8. 640. 6)bc (9. 0740. 5)be (3.4740.6)e (5.3740. 3)a (714. 8+41. 4)cd
55 2 (5.840. 5)efg (7.9740.5)cd (3.840. 4)de (3.540.5)b (306. 0420. 5)fg
4 (4. 940. 5)fgh (5.5+0. 8)ef (4. 040. 5)cde (1.440. 2)c (240.3+31.0)g
38 2 (5.0+£0. 6)fgh (6. 0£0. 6)ef (3.7+0.5)de (2.1+0. 6)bc (380. 7422. I
4 (3.5+0. 8)h (4.8+0. 6)fg — — —
41 2 (4. 440. 5)gh (5.940. 6)ef (3.940. 5)cde (1. 840. 3)be (274. 0£30. Hfg
4 (3.340.3)h (3.740.5g - - -
44 2 0.0%0.0 0.07£0.0 - - -
4 0.0%0.0 0.0£0.0 - - -
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