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Abstract: [Objective] The continuous cropping system in mixed single- and double-season rice areas provides an
uninterrupted food supply for the overwintering and subsequent 2—3 generations of Chilo suppressalis (Walker), leading
to increased pest populations and more severe crop damage. This study aimed to evaluate the control efficacy of an
intelligent active aerosol dispenser for mating disruption against C. suppressalis in early and late rice. [Method] A
mating disruption plot and a farmer-managed control plot were established in a mixed single- and double-season rice area
in Sanjie Town, Shengzhou, Zhejiang Province. On April 12, 2024 (eight days before rice transplanting), intelligent
active aerosol dispensers were deployed in the mating disruption area. High doses of sex pheromone were released
continuously during both early and late rice seasons to disrupt the mating behavior of C. suppressalis. Field surveys were
conducted to monitor moth catches in pheromone traps, the percentage of damaged plants, and larval density. Natural
enemies were sampled using malaise traps and suction samplers during the early and late rice seasons, respectively.
[Result] The mating disruption efficacy on C. suppressalis adults was 94.1% =+ 0.02% for the overwintering
generation, 78.6% + 12.7% for the first generation, and 87.3% + 0.01% for the second generation. The disrupted rates for
non-target pests were 85.6% = 0.07% for Sesamia inferens (Walker) in early rice and 79.2% = 0.07% for Cnaphalocrocis
medinalis Guenée in late rice. During the early rice season, the technology reduced larval density of C. suppressalis by
71.5%—83.3% and the percentage of damaged plants by 59.4%—74.5%. Although natural enemy abundance did not differ
significantly, the beneficial-to-pest ratio was markedly higher in the mating disruption plot (2470.6% + 594.5%) than in
the control plot (148.8% + 38.4%). In the late rice season, larval density and plant damage of C. suppressalis were
reduced by 80.7%-90.9% and 61.2%—89.6%, respectively, while the leaf rolling rate caused by C. medinalis decreased by
63.7%. Again, natural enemy populations showed no significant difference, but the beneficial-to-pest ratio was higher in
the mating disruption area (333.3% = 91.3%) than in the control (64.2% =+ 24.9%). [Conclusion] The intelligent active
aerosol dispenser effectively suppressed the larval population of C. suppressalis and reduced crop damage in the mixed
cropping rice area. It also demonstrated significant control effects against S. inferens and C. medinalis. Furthermore, the
technology had no adverse impact on natural enemy populations and resulted in a higher beneficial-to-pest ratio
compared to conventional farmer practice.
Keywords: Chilo suppressalis (Walker); Sesamia inferens (Walker); Cnaphalocrocis medinalis Guenée; sex pheromone

dispenser; mating disruption rate; double-season rice; cropping system; ratio of beneficial insects to pests
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Fig. 1. Comparison of moth catches in the sex pheromone monitoring traps between mating disruption and control area
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Table 1. Chilo suppressalis larval count and plant damage in early rice under mating disruption and control

iﬁ]ﬁE}lﬁH e Tty fi e (ERER NS EEYIES zjjﬂivﬁié%é
Investigation date Treatment Average damage rate(%) Mean of larvae per Control efficacy Larval reduction
(Month-day) hundred hills (%) rate (%)
04-26 A E B %5 HE Control 0.000.00 0.00:0.00
AT Mating disruption 0.00+0.00™ 0.00+0.00™
05-08 4 E Bkt R Control 0.00+0.00 0.00+0.00
BT Mating disruption 0.000.00™ 0.00£0.00"
05-20 A E B %5 HE Control 0.00£0.00 0.00:0.00
/LT Mating disruption 0.00+0.00™ 0.00+0.00™
05-31 A& 7 B Bt R Control 0.85+0.24 0.60+0.16 745 83.3
BT Mating disruption 0.22+0.10" 0.10+0.07"
07-03 A E B %5 HE Control 1.68+0.07 0.12+0.06 59.4 71.5
R TP Mating disruption 0.68+0.12° 0.03+0.03"
"P<0.05CFAE K -K05). T,
*P<C0.05(Student’s z-test). The same applies below.
2 BB TIHXMEK BT RBX ZIESREMAEER
Table 2. Chilo suppressalis larval count and plant damage in late rice under mating disruption and control
AT H ] e THfaER VIS SOTIRE Wit R LIRS
Investigation date Treatmént Average damage rate Mean of larvae per Control efficacy Larval reduction
(Month-day) (%) hundred hills (%) rate(%)
08-19 £ 5B 4TI Control 0.59+0.48 0.16£0.12 87.8 90.9
ZHET4E Mating disruption 0.07+0.05™ 0.01+£0.01*
08-29 A< E B X Control 0.96+0.36 0.440.20 89.6 87.1
AW T+ Mating disruption 0.10£0.05" 0.06+0.04"
09-02 £ 5B 4TI Control 1.10£0.31 1.87+0.66 68.9 85.5
ZHET4E Mating disruption 0.34+0.06" 0.27+0.07"
10-08 A4 B xR Control 1.40+0.16 1.71£0.38 61.2 83.3
/LT Mating disruption 0.54+0.22" 0.29+0.16*
10-18 £ 5B 4TI Control 2.14+0.34 3.11£0.30 74.0 80.7
ZHE T4t Mating disruption 0.56+0.10" 0.60+£0.22"
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5(=1.07, df=8, P=0.318). {H 8 A 29 H(=2.38,
df=8, P=0.045). 9 A 2 H(=2.35, df=8, P=0.047).
10 H 8 H(=3.17, df=8, P=0.013). 10 H 18 H
(t=4.50, df=8, P=0.002) " fbUE NERRK ;1 H B %t i
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JBIX (1=2.35, df=18, P=0.03). HAthi a5 H R R4)
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Table 3. Number of Cnaphalocrocis medinalis larvae and leaf rolling rate under mating disruption and control in late rice

'U%]ﬁ Elﬁﬂ phsm Yenp s 4 G/ iR QJJEEJ)EQiEZ’%
Investigation date Treatment Leaf rolling rate (%) No. of larvae per Control effect(%) Larval reduction
(Month-day) hill rate (%)
08-19 A 7 B Bt #R Control 0.00+0.00 0.00£0.00
AW T3 Mating disruption 0.00£0.00™ 0.00+0.00"
08-29 A 7 E B Xt Control 0.04:0.02 0.50+0.02 20.0
ZHEFH Mating disruption 0.10+£0.05" 0.40+0.021
09-02 A& 7 B Bt B Control 0.02+0.01 0.00£0.00
AW T3 Mating disruption 0.03+0.03™ 0.00+0.00"
10-08 A& 7 B Bt B Control 0.03+0.01 0.00£0.00 44.2
ZHEFH Mating disruption 0.02:+0.01 0.00+0.00"
10-18 A 7 E B Xt Control 0.06:£0.02 0.00+0.00 63.7
ZHFH Mating disruption 0.02+0.01* 0.00+0.00"
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Table 4. Investigation of natural enemies under mating disruption and control

IKAEZ=) b3 Wi BN A
Growing season Treatment Spider Coccinellidae Parasitoids
A A& ;1 E Bt & Control 0 1 0
Early rice 4 2 4
5 2 3
3 3 2
1 0 1
8 2 28
ZZHE T4 Mating disruption 11 5 8
3 3 25
2 0 11
2 0 12
2 2 2
18 0 7
A A& P E Bt & Control 12 0 1
Late rice 22 0 1
15 0 5
12 0 2
12 1 1
AR T4 Mating disruption 19 1 2
22 0 2
14 1 1
11 4 1
8 4 4
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Fig. 2. Ratios of beneficial insects to pests in the mating disruption and control rice fields
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