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Abstract In order to elucidate the effect of photoperiod on the growth and reproductive capacity of the fall
armyworm, under the conditions of 25C , five photoperiods (L/D=16 h//8 h, L/D=14h//10h, L/D=12h
/12 h, L/D=10 h//14 hand L/D=8 h//16 h) were set to determine the growth parameters and reproductive
parameters under different photoperiods, and the bisexual life table was established. The results showed that L //
D=12 h//12 h had the longest larval duration (17. 53 d) and the pre-oviposition duration (5. 73 d), while L /D=
16 h//8 h had the shortest larval duration (15. 12 d) and the pre-oviposition duration (4. 18 d). The survival rate
was the highest at L//D=16 h//8 h, and the lowest at L/D=12 h//12 h and L/D=10 h//14 h. PFO (period
of first oviposition) was the highest at L//D=10 h//14 h (2. 82 d) and the lowest at L//D=14 h//10 h (1. 42 d).
The number of oviposition (1 950 eggs), duration of oviposition (7.48 d), mating frequency (3. 55 times) and
mating rate (95.25%) of the adults at L/D=14 h//10 h were higher than those at the other photoperiods. L//
D=16 h//8 h and L/ D=14 h//10 h resulted in higher increase rates of net, intrinsic and finite growth than
other photoperiods. The results of this study suggested that the reproductive capacity and developmental rate of
the fall armyworm under long photoperiods were higher than those under short photoperiods.
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Table 1 Mean durations (=SE) of Spodoptera frugiperda at different developmental stages under different photoperiods

KEHM/d Developmental duration

s A En
Develiie@tﬁ stage L//D= L//D= L//D= L//D= L/b=
16 h//8 h 14 h//10 h 12 h//12 h 10 h//14 h 8h//16 h
bl Egg (3.00=£0.00)a (3.00=£0. 00)a (3.00£0.00)a (3.00=£0.00)a (3.00£0.00)a
4 Larva 1% 1st instar (3.00=£0. 00)ab (3.03£0.02)a (2.93%0.03)b (3.00+0.02)ab  (3.05+0.03)a
2 #% 2nd instar (1. 9840.02)b (2.2640.06)a (2.07£0.03)b (2.1040. 0 b (2.02+0.03)b
3% 3rd instar (2.05%+0.03)b (2.16£0.07)b (2.98+0.13)a (3.05£0.17)a (2.16%+0.06)b
4 ¥% 4th instar (2. 1440.09b (2.5740.13)a (2.57£0.1Da (2.2840.09ab  (2.1240.09b
5 #% 5th instar (1. 4740.07)c (2.5740.08)a (2.2940.09)ab (2.2040.09)b (2.1240.08)b
6 % 6th instar (4. 48+0.09a (4.7240.07a (4. 697+0.08)a (4.7240.0Da (4.697+0.07a
2 Hid Larva stage (1st—6th instar)  (15.124+0. 12)c (17.3140.19a (17.5340. 25)a (17.3540.26)a  (16.16+0.14)b
i Pupa (9.2240.12)c (10.12+0.12)b (10.7240.16)b (11.8340.38)a  (10.4740.17)b
L Adult (15.2140. 42)c (15.5540.51bec  (18.60+0.67)a (17.8240.75)ab  (19.07+0. 72)a
2 —/R Larva—adult (39.5540.43)c (42.98+0.51)b (46.8640.77)a (47.0040. 86)a  (45.69+0. 81)ab

D #HFEITARNEFEFRRE Tukey’s HSD K36 22 5 .35 (P<<0. 05), 5 NS AR WA FEAR 5358 100 i,

Data in the same row followed by different lowercase letters are significantly different at 0. 05 level based on Tukey’s HSD. The sample

size for determination at egg stage under five different photoperiods was 100 eggs.
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Table 2 Mean durations (+SE) of male and female Spodoptera frugiperda at different developmental

stages under different photoperiods

KEPM/d Developmental duration

A )
Develiifﬁtﬁ? stage %:ij L= L= L= L= L=
16 h//8 h 14 h//10 h 12 h//12 h 10 h//14 h 8 h//16 h
bl Egg L (3.040.0)a (3.040.0)a (3.0240.0)a (3.040.0)a (3.0240.0)a
) (3.0£0.0)a (3.0£0.0 a (3.0£0.0)a (3.0£0.0)a (3.0£0.0)a
2 Larva 1% 1st instar ta (3.0040.00)a  (3.00£0.00)a (2.90=£0. 06)a (3.00=£0.05)a (3.07=£0.05)a
2 (3.00£0. 00)a (3.07+£0.05)a (2.97%£0.03)a (3.00=£0. 00)a (3.032£0.03)a
2 ¥ 2nd instar 9 (1.9740.03)b  (2.24+0.08)a (2.07%£0.05)ab  (2.10=£0. 06)ab (2.00=£0.02)b
? (2.00=£0.00)b (2.28+0.08)a (2.07%40.05)ab  (2.10=0. 05)ab (2.03£0.06)b
3 ¥ 3rd instar & (2.072£0.05)b (2.07£0.09b (2.83£0.17)a (3.00=£0. 23)a (2.14=40.08)b
S (2.0340.03)b  (2.24740.12)b (3.14=£0. 20)a (3.10£0. 26)a (2.17£0. 09b
4 4% 4th instar g (2.00£0.12)b  (2.59%£0.20)a (2.5240.15)ab  (2.214£0.09)ab (2.21£0. 14)ab
7S (2.2840.13)ab (2.55+0.16)ab  (2.62£0.17)a (2.35%0. 15)ab (2.03£0.12)b
5% 5th instar L& (1.4840.09)c  (2.52+£0.12)a (2.07£0.10)b (2.172£0.11)ab ~ (2.1740.11)ab
2 (1. 452+0. 09)c (2.62+£0.10)a (2.5240.13)ab* (2.2340.13)ab (2.07£0.12)b
6 % 6th instar L (4.41£0.14)a  (4.83%£0.10)a (4.792£0.09)a (4.722£0.10)a (4.66=+0. 10)a
2 (4.55740.12)a (4. 62%£0.09)a (4.597£0. 13)a (4.71£0. 10)a (4.7240.10)a
4 Larva stage (1st—6th instar) 2 (14.93£0.18)b  (17.2440.26)a (17.1740.33)a  (17.2140.35)a  (16.24740. 20)a
d  (15.31+0.16)b (17.3840.28)a  (17.9040.36)a (17.48=+0.39)a (16. 07£0. 21)b
i Pupa & (8.66=+0.12)c (9.59£0.09)be  (10.00£0.17)b  (11.10=£0. 51)a (9.48=+0. 11)be
? (9.79740. 14)c* (10.66=0.18)bc* (11.452+0.19)ab* (12.52+0. 53)a (11. 454+0. 18)ab*
JH Adult £  (15.31+£0.53)a  (15.3440.53)a  (17.1040.84)a (16.86=41.12)a (16. 86=+0. 80)a
% (15.102£0.65)b (15.7640.88)b  (20.1040.99a* (18.7141.01)ab (21.28=+1.05)a*
ghdi—pg i Larva—adult 2 (38.90£0.53)b (42.1740.50)ab (44.2840.95)a (45.1741.32)a  (42.59740.89)a

o>

(40.214=0.66)b  (43.

792£0.83)b  (49.45+1.02)a* (48.71£1.05)a* (48.79+1.08)a*

D FRHFEATARNG FREFIR 2 57 8.3 (P<0. 05), = FORIRIFIAA R & 5 B B AN [R5 =2 11 22 5 . 3% (P<C0. 05)

Data in the same row followed by different lowercase letters are significantly different at 0. 05 level. * indicates the significant difference

between male and female at the same developmental stage in the same column (P<C0. 05).
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(0.22 @, BFEMT L/D=14 h//10 h ByuLBE (P
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Table 3 Effects of different photoperiods on pupa weight and sex ratio of Spodoptera frugiperda

I /mg Pupa weight

S N — 1 L O = D
Photoperiod Felﬂrffale Nf[ﬁe Meaj}fjf%eight Sex ratio ($:98)
L/D=16 h//8 h (217.7943.03)b 74+2.81)b (220.6242.09)b 1.10 a
L/D=14 h//10 h (249. 0444.21)a 25+2.81)a (247.6242.66)a 0.98 a
L/D=12 h//12 h (238.7842.99)ab 18+2.17)a (244.7241.9D)a 0.88 a
L/D=10 h//14 h (221.77%2.80)b 00+2.92)b (223.6742.03)b 1.27 a
L/D=8 h//16 h (240. 66=42. 67)ab 5043.03)ab (240.5842.01)a 0.96 a
F 17. 22 16. 70 32. 39 —
df(n snz) 4,221 4,214 4,440 —
P 0 0 0 -

D) R B bR Rl — R DRI Z B SR Tukey’s HSD #4725 WAL AR/NE R ICTF RN ZF EE . A
SRR PE LRI R A 38 . B E K 0. 05, 2 A MESH AYREAS B A B 3R KU 43.46,45.48. 445 HESFAYREACBE I B3I TRARUCN 39,

48,49,39,44,

Data in the table are mean &= standard error. Pupa weight among different photoperiods of the same gender were compared with Tukey’s
HSD, and significant differences are marked with different lowercase letters. The sex ratios under different photoperiods are statistically
compared using the Chi-square test, with a significance level of 0. 05. In the table, the sample sizes of female pupae from top to bottom are
43, 46, 45, 48. and 44. The sample sizes of male pupae are 39, 48, 49. 39, and 44 from top to bottom.
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Data in the chart are mean + standard error. Difference lowercase letters
indicate significant difference among different photoperiods at 0.05 level
based on Tukey’s HSD. The sample size: #=33. The same applies below
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Fig. 1 Effects of different photoperiods on pre-oviposition
duration of Spodoptera frugiperda
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Table 5 Life table parameters of Spodoptera frugiperda under different photoperiods
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SR SEEHAREIACT /d
Photoperiod Mean generation time

BT (Ro)

Net reproductive rate

HEE KA G) /d !

Intrinsic rate of increase

JAI BRI R (O /d !

Finite rate of increase
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L/D=10 h//14 h
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(33.100. 25)¢
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Data in the table are mean &= standard error. Different lowercase letters in the same column indicate significant differences at 0. 05 level

(Tukey’s HSD).
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