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Abstract: To evaluate the control efficacy of S-methoprene against stored-grain pests, protection treat-
ments were conducted in large flat warehouses using two application methods: grain-surface treatment

and full-warehouse treatment. Both methods applied the insecticide with a multi-angle ultra-low-
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volume sprayer mounted on a belt conveyor. Their performance was assessed in terms of pest control,
application uniformity, persistence, and the maintenance of rice quality. The results showed that 30 days
after treatment, the mortality of four representative stored-grain pests, Rhyzopertha dominica, Sitophilus
zeamais, Tribolium castaneum, and Cryptolestes pusillus, reached at least 97.6% under both application
methods, significantly higher than the untreated control. Regarding uniformity, in the full-warehouse
treatment, 87.5% of grain samples collected from three depth layers (0.2, 3.0, and 5.8 m; 24 sampling
points in total) reached the target concentration, and pesticide concentrations showed no significant
variation across depths or sampling points at the same height. In contrast, in the surface-treatment
method, pesticide concentrations gradually decreased from the surface toward the interior, indicating
superior uniformity with full-warehouse application. In terms of persistence, when S-methoprene was
applied at 8.50 mg/kg using the full-warehouse method, the pesticide concentration remained no lower
than 1.08 mg/kg at warehouse exit 18 months, still within the effective insecticidal range. Almost no
pest occurrence was observed during these 18 months. Surface application provided good protection
within the first six months; however, localized infestations occurred during summer, requiring supple-
mentary local treatments. No significant differences in rice quality were observed among either
S-methoprene treatments or the sulfuryl fluoride fumigation control. Overall, full-warehouse application
of S-methoprene exhibits distinct advantages in efficacy, uniformity, persistence, and safety, and can
serve as an effective approach for integrated stored-grain pest management while promoting reduced
pesticide use in the grain industry.

Key words: S-methoprene; warehouse application; full-warehouse application; surface application; pest

control; rice quality
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Fig. 1 Mortality of four stored-grain pests in different warehouses 30 days after treatment with S-methoprene
P b Bl P SRR iR . AN RRS TR R [A]— 3 AR AN [R]@ J2 22 1] 28 Duncan [R5 2 A% 28 WA 36 22 5 1 3% (P<
0.05) ; AN [RI/NG FAEF IR [R] — & 4 AN R 3 HLUZ 7] 48 Duncan BB 52 4% 22 75 K 56 22 5% 1. 3% (P<0.05) . Data are mean=SE.

Different uppercase letters indicate significant differences among warehouses for the same pest species according to Duncan’s new

multiple range test (P<0.05). Different lowercase letters indicate significant differences among different pest species within the same

warehouse as determined by Duncan’s new multiple range test (P<0.05).
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Points 1-3 are located from left to right along the north-facing edge of the warehouse; points 4-5 are two central sampling points

arranged from left to right in the middle of the warehouse, and points 6—8 are located from left to right along the south-facing edge

of the warchouse.

B2 £€iE% 1S (A)FIRAEH 2 S € (B)H S-1 HERHIRE

Fig. 2 Concentrations of S-methoprene after application in Warehouse No. 1 with full-warehouse treatment (A)

and Warehouse No. 2 with surface treatment (B)
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Fig. 3 Concentration of S-methoprene in the full-warehouse

treatment during the storage period
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Fig. 4 Effects of S-methoprene on rice quality in different warehouses
P T Bl by P SRR R o AR OR S 5 g 27 [a]— it SRS TR] A [] 2 28 1] 28 Duncan [R5 52 A% 26 WA 36 22 5 1 3% (P<
0.05) . A[EI/ING b 3R [a] — 6 22 A [] it % B (8] 28 Duncan FGHr & A% 22 5K 56 24 5 B 3% (P<0.05) . Data are mean=SE.
Different uppercase letters indicate significant differences among warehouses at the same storage time as determined by Duncan’ s

new multiple range test (P<0.05). Different lowercase letters indicate significant differences among storage times within the same

warehouse as determined by Duncan’s new multiple range test (P<0.05).

S-Hs U PR RERSC MR AR 3 B VR RICR (4845
Z—, S-M MBRTE LA T &) 43 (Hu et al.,2024)
TR 2 5% PH P58 AN 5 5 R BH R S, 328 ‘e FH A% B
PP, FEARAS Tt HH S5 HRUR LU A8 K H it TR B i
R 1, A R T S-Ja R TR B By 4, T
H AT 5T 20 1.25~5.00 mg/kg A S-45 HUHE X 45

FAER BB A HIVE T, 2.5 mg/kg K DL VR EE ()
S~ HU TR RE AT R i 4% 2 1 AR B0 (0 e 4
2025) . S-H HUBRTE S R Al 18 1 H R 0
84.82%, 1M 5 mg/kg e B (1) A DL A 25 IR R AE + 3¢
HH 160 d PN AR R 2498 80% (Meftaul et al.,2023) ,
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