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Investigating the effects of ethanol extracts from Periplocae cortex on the reproductive behavior of Spodoptera frugiperda can
offer a foundation for subsequent screening of active ingredients that interfere with mating and the development of innovative
pest management based on olfactory behavior regulators. [Methods] Indoor fumigation was used to determine the effects of
different concentrations (0.09-14.40 mg/mL) of P. cortex ethanol extract on the timing, frequency, duration of S. frugiperda
courtship, as well as the number of spermatophores in copulatory pouch and eggs laid. Additionally, we investigated the effect
of spraying P. cortex ethanol extract on the oviposition selectivity of S. frugiperda in an indoor cage. [Results] There was
no significant effect of the different concentrations of P. cortex ethanol extracts exposured on S. frugiperda courtship behavior
(P>0.05), while their mating behavior could be inhibited. Among them, the mating frequency, duration, and number of sperm
packets treated with a concentration of 7.2 mg/mL were (1.92+0.35) times, (152.50+23.42) minutes, and (1.44+0.13),
respectively, which were significantly lower than those of female adults in the control group (3.67+0.45) times, (315.00+£70.60)
min, and (2.27+0.11) times (P<0.05) The ethanol extracts of P. cortex significantly reduced the number of eggs laid of S.
frugiperda (P<0.05). The average single female egg production of the 7.2 and 14.4 mg/mL concentration treatments were
(586.66+50.32) and (503.63+66.83) eggs, respectively, which were 58.19% and 49.95% of the control group. The results of the
cage test showed that spray application of the P. cortex ethanol extracts significantly influenced S. frugiperda oviposition
selection behavior, with an attracting effect at low concentrations, but a repelling effect at high concentrations. The number of
eggs laid on maize plants treated with 14.4 mg/mL accounted for 31.92%+9.09% of the total number of eggs counted in the
treatment cage. while the egg laying amount of maize plants treated with 0.09 mg/mL concentration accounted for
64.95%+4.47% of the corresponding cage egg laying amount. [Conclusion] Ethanol extracts from P. cortex can significantly
inhibit the mating behavior of S. frugiperda, reducing both the frequency of effective mating and the oviposition ability of

female S. frugiperda. Simultaneously, these extracts have a significant repellent effect, interfering with the oviposition
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selection of female S. frugiperda.

Key words Spodoptera frugiperda; Periplocae cortex; reproductive behavior; repellence
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Fig. 1 Effects of ethanol extracts from Periplocae
cortex on the courtship behavior of female adult
Spodoptera frugiperda
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time. CK: Water control (including 0.5% Tween-20). The
same below; Broken lines with different letters indicates
significant difference between different treatments at the

same time (P < 0.05, Duncan’s new multiple range test).
The same for Fig. 2.
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Fig. 2 The effects of ethanol extracts of Periplocae
cortex on mating rate of Spodoptera frugiperda
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Tablel Theeffectsof ethanol extract from Periplocae cortex on the mating bahavior of Spodoptera frugiperda

il SEHCUCE () SEMCFFLEE] (min ) K (1)
Treatment Mating frequency (times) Mating duration time (min) Number of spermatophores (counts)
TR (5 0.5%0ik - 20) 3.67+0.45a 315.00+70.60 a 2.2740.11a
Water control (including
0.5% Tween-20)
0.8 mg/mL 2.58+0.36 ab 230.00+42.64 ab 1.88+0.13 ab
7.2 mg/mL 1.92+0.35b 152.50+23.42 b 1.44+0.13 b

R PR REpREDR W] —E AR R/NG P RER R R R A B 2 0] 22 5 2% (P < 0.05, Duncan [RGB =M 221 ).

Data in the table are mean+SE, and followed by different lowercase letters within the same column indicate significant

difference with different treatments (P < 0.05, Duncan’s new multiple range test).
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Fig. 3 The effects of ethanol extract from Periplocae cortex on the aver age single female egg production
and ovarian residual egg production of Spodoptera frugiperda

HEEAR/NG FRER R AN RIAL BRI 25 53 .3 (P <0.05, Duncan [RGB & M2 ).
Different lowercase letters above the bars indicate significant difference with different treatments
(P <0.05, Duncan’s new multiple range test).
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Fig. 4 Repellent effect of ethanol extracts from
Periplocae cortex on oviposition selection of
Spodoptera frugiperda
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* indicates the eggs laid rate between the treated plants and
the control plants in the same net cage have significant
differences (P < 0.05, t-test).
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HAEPEANTE , s e O B A BT I RO
REARR S T I 2t A= B RE 7, B 00 o A i3 5
FHeA/EA ( Villella and Hall, 2008; Minoli et al.,
2012; k% 2018; PSS, 20185 54,
2021 ), AWFFERY, FMEE OB
AR T R M DT R A B, T ELX
7R BB ELA 2 TR i, 0.09 mg/mL
e B A FRFRIN N —E 5 A5 T, 14.4 mg/mL
W HE I W ) R E L SR — R DL A IRk
JE 5 1375 0 v e 5 R sl 1 AR R R AR T i —
o FI BT N K 2, T4 B 06 2 o 43 T o 5 £
A FHAT PRI SE , DAEORS B s Al
ANz TR UYL B 3 b B 3 ik T ) 1z FH
A, TR B R AL E RS T AR
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