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Effects of different light resources on the reproductive behavior of fall
armyworm Spodoptera frugiperda (Lepidoptera: Noctuidae)
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Abstract: In order to evaluate the efficacy of insecticidal lamps on fall armyworm Spodoptera frugiper-
da, the effects of dark, purple (365-375 nm), blue (460-475 nm) and green (490-505 nm) weak light (5 Ix)
on the courtship, mating and oviposition behaviors of S. frugiperda were observed in the laboratory. The
results showed that during the scotophase 1 (2-day-old adult), calling start time and mating start time of
S. frugiperda were significantly later than the other three treatments under the purple. In the following
three scotophase, the mating peak period of purple, blue and green light sources were earlier than the
dark treatment, and there was no obvious different in the ovulating rhythm. In the scotophase 1, the mat-

ing time of S. frugiperda for female adults under the three light resources was not significant. But under
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the condition of four consecutive scotophase the cumulative mating time of S. frugiperda female audlts
under dark treatment was significantly higher than those of purple, blue and green. The first mating time
of female adults under dark, blue and green light resources were mainly concentrated in scotophase 1,
accounting for 50.00%, 50.00% and 63.33%, respectively, while under weak purple light the first mat-
ing time of female adults was mainly concentrated in scotophase 2 (3-day-old adults, 47.67%). The dis-
tribution of the cumulative number of mating of S. frugiperda under the dark, purple, blue and green
light were the highest in one time, which was significantly higher than those of other mating times. The
highest number of mating for female adults was 5, 3, 2 and 3, respectively. Between the scotophase, the
mating rate of S. frugiperda under the dark treatment was not significant, but the mating rates under pur-
ple light resources, blue light resources and green light sources were significantly different. The mating
rate of S. frugiperda female adults was not significant under 4 scotophase. The results indicated that dif-

ferent light resources interference can significantly affect the reproductive behavior of S. frugiperda.
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Fig. 2 Mating rhythms of Spodoptera frugiperda female adults under different light resources
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Fig. 3 Ovulating rhythms of Spodoptera frugiperda female adults under different light resources
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Table 1 Number and time of calling and mating of Spodoptera frugiperda female adults under different light resources

" SR {H Calling AZHC Mating
Lighﬁfoume Kl TR FgmtE R FEUR I Feggitt)
No. Onset time/min ~ Duration time/min No. Onset time/min Duration time/min
PRIRE Dark 27 91.11+£20.22 b 54.44+9.34 a 15 114.00+24.36 b 104.00+10.90 a
45 Purple 20 169.50+33.88 a 61.50+8.28 a 7 188.57+36.87 a 85.71+7.83 a
{4 Blue 18 91.67+28.85 b 43.3344.98 a 13 80.77+27.88 b 129.23+79.03 a
%44 Green 27 44.4448.07 b 62.22+8.00 a 17 63.53£9.92 b 125.29+10.99 a

F BRI B TR . RIS TEING TRk 7R 42 Duncan [ B A 22 1K 56 7 P<0.05 7K 22 7 i 3 . Data are

mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
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Table 2 Distribution of mating times of Spodoptera frugiperda female adults under different light resources

Sl EHLYREL Frequency of mating AL AL
Lioht re;;)urce Average frequency
g 0 1 2 3 4 5 of mating
#%Dark  1.00£0.58 BCa 4.33+0.33 Aa 2.334+0.33 Ba 1.00+0.58 BCa 1.00+0.58 BCa 0.33+0.33 Ca 1.7740.23 a
At Purple  2.00£0.58 Ba  5.33+0.33 Aa  2.33+0.33 Ba 0.33+0.33 Ca  0.00£0.00 Ca  0.00+0.00 Ca 1.10+0.14 b
W Blue  1.00+£0.58 Ca  6.00+1.00 Aa 3.00+0.58 Ba 0.00+0.00 Ca  0.00+0.00 Ca  0.00+0.00 Ca 1.20+0.11 b
%:{%,Green  2.33+0.33Ba 5.33+0.33 Aa 1.67+0.33 Ba 0.67+0.33 Ca  0.00+0.00 Ca  0.00+0.00 Ca 1.07+0.15 b

s R R . AT ANRIRE TRk | RSN [/ NE R 53678 28 Duncan [RGB =R 22 A K 5 18 P<0.05 7K

F-225+ 3% . Data are mean+SE. Different uppercase letters on the same row and different lowercase letters in the same column in-

dicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 5 Distribution of Spodoptera frugiperda female adults in the first mating under different light resources
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Table 3 Mating rate of Spodoptera frugiperda female adults under each dark time in different light resources

R IF] I A A9 A2 i 2 Mating rate in different night/%

YL Light resource 51 52 53 N 5 4P
First night Second night Third night Fourth night
MRS Dark 50.00+5.77 Aa 50.00+£5.77 Aa 40.00+5.77 Aa 33.33+8.81 Aa
25 Purple 23.33+3.33 Bb 56.67+3.33 Aa 16.67+3.33 BCb 6.67+3.33 Cb
{5 Blue 43.33+3.33 Aa 50.00+£5.77 Aa 26.67+6.67 Bab 3.33+3.33 Cb
4% Green 56.67+3.33 Aa 33.33+3.33 Bb 13.33+3.3 Cb 0.00::0.00 Db

s R R . AT ANRIRS TRk | RS R/ NG Rk 5 378 28 Duncan [RGB =R 225K 0 1E P<0.05 7K

WF-225+ 3% . Data are mean+SE. Different uppercase letters on the same row and different lowercase letters in the same column in-

dicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 Wig

B RZEEA G, HoRA Sg RO ™ Ip 45
AT RTER 25 5 52 B AN O IR R T4 . 4325
LI B A 2R B A BUBO GG . ASBFoe4s
SRR W B R o L R Loxostege sticti-
calis (VL3EFR 55 ,2010) VPN K KW Ostrinia furna-
calis (¥ 25 , 2016) | 8 V% T0 4T Wk Estigmene acrea
(Castrejon & Rojas,2010) Z5EH H E ot —AEXE5 €
JCUERAR IBURE, TR OGN R My . AR
0 B HOAT hy R A B o A Y O A A
(Moore & Whitmore, 2014 ) , >4 5 1 57 14 ik S il e 22
FPDCIETHRS G RAT RESE LR RIS, A
TS S0 1, B PRI B R AR RS A 7o W R e A
P 7AF (Wang et al.,2013; Zhu et al., 2014 ), JGJEIXF
IINHL ] Agrotis ipsilon (0] £ B8 45 ,2018) AL/ NED
U Grapholita molesta(Li et al.,2019) . — ALl Chi-
lo suppressalis (Kanno, 1981) F1 ¥ 47 & BE 4 Pseu-
dopidorus fasciata(Wu et al., 2014 ) S8 H B #1019
SKABANAZ 9 A= A5 e o FERE A AOCTR S 20k
G JEI  3X AT R 1755 R b B AR M B R A A T
KA A MU A A kB 1 e
PR SR LRI SR (0 550 IR R 2SS L Ry e I A PR

M7 AR B T, 150 T 555 O BB AR 1At 5 73 R M L 1Y
SRAB P T 50 BUAE L , IE A (2014) W58 45 SRt 3=
B 55 Y6 RE W5 12 A 42 B8 Helicoverpa armigera ¥&: i
SEMAEHL . 2452 BDGIE TP, R SR e B R
AT AR A MO B IR R AR ZEL, ERT A
BCHF A T AR A3 BE , SX U P S A AR B AR B, W
SO A B R WA AR B A B T (R IREAR, 2011) o
MvEAE R IRAT G S R s HEAE . RN
P18 2% W LRl RE 2 e L A AE e AT R, Y A2 B[]
WA G B e 2 A ()R B2 1 s V7 (Jiggins et
al.,2001) o I, AS [ G B G 25 o 2 52 e S5 £,
B\ W Harmonia axyridis 0938 Be 17 A, Hoip 78 55%
395 nm FIEE 480 nm P HREET 5952 e 18] B ]
FIAS B R L iy (R 3 ( £ #ESE ) 2014) o AP 4SS
R, 2200, A (LN SR (5 IR TS 5 5 130 e ol e
(I ASBCRFLE I [A] 1 f 51K T PR G AR B, A2 ek A5
TR AL HE, w] fig S5t R Y 32 BN A SO &
Fik A Bk 1 [if# (acetylcholinesterase , AChE ) 1 1 25 5
R T AR TR A A (Kim et
al.,2016) . FCAFE(2016) WL R R ITLEIMEIR
55 RE S35 5 A % HUUAR P AChE Y M, 28 T 52 ey R
AT . ARG RTY] FELEOCIET 2 Hilg



41 A 2245 . N [RIDGCIRNS B 50 ik 2E Bl AT R RS20 829

1 TR O ) SR A RN A2 TEE T G s ) ik 2R T
PRGNSR AR SR AR RN S E AR s ], FL
AEBCRARA s HVK, SR EOGIR T b 573 e i B
AR AE I v WA S DSRS0 A 5 TS 38 3] 265 2 )
191, 5 D DR AT B R ' S 5 ) R s A 0
HUA PN ACKE 1M, 1 — 20 X it 2838 o 2 Tk AR 11
KA 7= HE S ) R B A e R RS A R R 1 B AT
SR EE A AR B AR I i B ( Appleyard , 1992) .
Az e RGAT | R SRAT AU IR R T i 32
PR A AR EOBIX X B 2% HUKT A 0 B 3 57 1 ik i
FTE R BRI, SR BB B b £ 782 0 o, o
() SR RN AT = A 5 M, 22 1T 38 30 o7 42 0 b £ 77 ik
R H I . ARG SOREE NS T T, W2
TE— 257 HH [EJI00) 2 AN [ 6 X e, 5 1R S g e A
TR o LR, A O FE DA AS R TR X
b AR I S R SR AE S BC AT B AT A (A RE I, A
Vo RO B R AE B T 7 B s R R ), S
Je TG HE— 2T A T TAE
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