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Abstract To clarify the biological characteristics and provide theoretical evidence for monitoring, early warning
and comprehensive management of Spodoptera frugiperda ., a new invasive species in China, the species was reared
at six different temperatures (17, 22, 27, 32, 37, 42'C) in artificial climate incubators, and their survival rate,
developmental duration and body weight at different stages, as well as the female adult fecundity were recorded
and analyzed. The results showed that the larvae of S. frugiperda could develop a complete generation from 17C
to 32°C. The developmental duration of larvae, pupae and the whole generation period was shortened with the in-
crease of temperature. which were (58.73+1.46)d and (21.7941.03)d, respectively at 17C , and only (22.57+
0.84)d and (11.124+0.31)d respectively at 37C . The adult longevities reared at temperatures from 17C to 27C
showed no significant difference, however, it was decreased significantly with the increase of temperatures from

32°C to 42°C . The adult longevity at 37C was only about 1/4 of that at 27C, and the pupae at 37C could not
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emerge normally into adults, and the female adults did not lay eggs. The pre-oviposition period of female adults
shortened with the increase of temperature, while the oviposition period prolonged with the increase of tempera-
ture at 17—32C . The average fecundity was the highest at 27°C as (565.50+143.40) eggs per female. The results
indicated that with the increase of temperature at certain range, the developmental period of S. frugiperda short-

ened, and the annual generation number increased, which would result in aggravation of crop damage by the inva-

sive species.
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Table 1 Survival rate of various instar larvae and pupa of Spodoptera frugiperda at different temperatures

1B/ C TE1G2 /% Survival rate
Temperature 1 # 1st instar 2 ##% 2nd instar 3 ## 3rd instar 4 4% 4th instar 5 #% 5th instar 6 #% 6th instar i Pupa
17 (96.67+3.33)aA  (84.63+4.83)bB  (100. 00+0. 00)aA  (96.30%3.70)aA  (100.0040.00)aA (100. 0040, 00)aA (72.2242.78)cC
22 (100.0040.00)aA  (88.50+1.51)bB  (100.0040.00)aA  (95.83+4. 17)aA (96. 67+£3. 33)aA  (100. 00=£0. 00)aA (100. 004=0. 00)aA
27 (100.0040.00)aA  (88.89+1.11)aA (96.30+3.700aA  (92.50%3.82)aA  (100.0040.00)aA (100. 00%0. 00)aA (100. 0040. 00)aA
32 (96.67+£3.33)aA  (100. 0040. 00)aA  (100. 00=£0. 00)aA  (96. 67+3. 33)aA  (100. 0040. 00)aA (100. 00=£0. 00)aA  (93. 7343. 29)aA
37 (93.89+£3.09aA  (96.30£3.700aA  (100. 00£0. 00)aA  (95.83%4.17)aA  (100.0040.00)aA (100.00£0.00)aA (51.5241.52)bB
42 (21.87+£3.33)b (0. 0070, 00) ¢ — — — — —
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The data in the table are mean &= SE. Different lowercase letters in the same column indicate significant difference in the survival rate at six
temperatures at the same stage, and different uppercase letters in same row indicate significant difference in the survival rate of seven stages

at the same temperature (P<0. 05).
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Table 2 Developmental period of Spodoptera frugiperda larvae at different temperatures

R/ C % B Hi#/d Development period
Temperature 1 #% 1st instar 2 #% 2nd instar 3 % 3rd instar 4 % 4th instar 5 % 5th instar 6 #% 6th instar
17 (3.7440.28)aB  (3.44740.33)aBCD (2. 72+0.16)aD (2. 8640.17)aCD  (3.5940.18)aBC (6. 86+0. 18)aA
22 (3.6640.12)aB (2. 5640. 23)bCD (2.06£0.22)bD  (2.5740.17)aCD (2. 96%0. 13)bC (5.91£0. 21)bA
27 (1.30=£0. 08)bD (1. 56=0. 12)cCD (1. 68£0.19)bcC (1. 8540. 17)bC (2.40=£0.17)cB (4. 77=£0. 18)cA
32 (1. 2240.10)bC (1. 2140. 08)cC (1.48+0. 11)edBC (1. 4840. 10)becBC (1. 7740. 10)dB (4. 452+0. 15)cA
37 (1. 0040. 00)bB (1. 0040. 00)cB (1. 0640.06)dB  (1.36+0. 10)cB (1. 65+0. 14)dB (5. 4640. 30)bA
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The data in the table are mean £ SE. Different lowercase letters in the same column indicate significant difference in development period of

the same instar larvae at five temperatures; and different uppercase letters in same row indicate significant difference in development period

among six instar larvae at the same temperature (P<Z0. 05).
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Table 3 Comparison of developmental period of Spodoptera frugiperda at different temperatures
i/ C R/ d AU /d I /d Bk i /d AT /d
Temperature Egg stage Larval duration Pupa duration Adult longevity Generational period
17 (3.50£0. 22)a (21.79=£1. 03)a (18.63£0.53)a (15.00=£1. 42)a (58.73£1. 46)a
22 (2. 80=£0. 20)ab (19. 43£0. 36)b (12.32£0.37)b (14. 25%2. 03)a (47.07=£2.06)b
27 (2.30£0.21)b (13.00=£0. 39)c (8.40+£0. 26)c (14.84=+1.12)a (34.36=+2.05)c
32 (2.2520. 25)b (11. 81£0. 22)cd (6.21£0.10)d (8.90=£0.37)b (29. 1540. 33)d
37 (2.17£0.171)b (11.12=+0. 31)d (6.19+£0. 16)d (3.69+£0.62)c (22.57=£0. 84)e

D) R RUE R bR . RSVEER S A R/ NE TR ORTE 0. 05 K225 B3

Data in the table are mean®SE. Different lowercase letters in the same column indicate significant difference at 0. 05 level.
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Table 4 Larvae and pupa body weight of Spodoptera frugiperda at different temperatures

1A /mg Body weight
5 #% 5th instar

TRLEE/C

Temperature

3 # 3rd instar 4 ##% 4th instar 6 %% 6th instar i Pupa

17 (5. 6640. 83)bC (14. 94%1. 64)bC (50.1745. 21)bB (204. 83£12. 35)aA (215.6947. 19 bA
27 (4.7340. 64)bD (15. 3442. 37)bD (51. 4144, 7HbC (185.79£14. 57)aB (245.5745. 41)aA
27 (3. 284=0. 58)bC (14.594=2. 75)bC (79.954-10. 54)aB (201.19415. 46)aA (198. 824=3. 45)cA
32 (4.99=£0. 56)bD (21. 944-2. 83)abC (66. 704=7. 60)abB (168. 76 7. 99)aA (170. 06+3. 67)dA
37 (10. 6841, 72)aB (28.554-4. 60)aB (83.964-13. 30)aB (182.93+18. 53)aA (191. 7945. 27)cdA

D) R BRI bR . RSB E A R /NG PR R L 0. 05 KA REZS, AT ARKRE FRERRTE 0. 05 KFAH B#H

Data in the table are mean 4= SE. Different lowercase letters in the same column indicate significant difference at 0. 05 level, different up-

percase letters in the same line indicate significant difference at 0. 05 level.
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Data in figure are mean+SE. Different lowercase letters indicate
significant difference in pre-oviposition period or oviposition
periods at different temperatures; different uppercase letters
indicate significant difference between pre-oviposition period
and oviposition period at the same temperature (P<0.05)
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Fig. 1 Pre-oviposition and oviposition period of Spodoptera

frugiperda at different temperatures
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Data in figure are mean+SE. Different lowercase letters indicate
significant difference of average fecundity or daily fecundity per
female at different temperatures (P<0.05)
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Fig. 2 Daily egg production of single female Spodoptera

frugiperda under different temperature conditions
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