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The effectiveness of phosphine, in combination with three kinds of
protective agents, for controlling three major pests of stored grain
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Abstract [Aim] To improve the effectiveness of phosphine for controlling three major pests of stored grain; Tribolium
castaneum, Sitophilus oryzae, and Rhyzopertha dominica. [Methods] The effectiveness of 55% imidacloprid emulsifiable
concentrate, 75% malathion emulsifiable concentrate, and 2% deltamethrin-imidacloprid powder, in combination with
phosphine, was evaluated for controlling T. castaneum, S. oryzae and R. dominica in grain depots in three different ecological
regions of Guangdong, Fujian and Henan. [Results] Treating the grain surface layer with either 55% imidacloprid
emulsifiable concentrate, 75% malathion emulsifiable concentrate, or 2% deltamethrin-imidacloprid powder, before phosphine
fumigation, significantly affected the control of T. castaneum, S. oryzae, and R. dominica. The best result was 100% mortality
of R. dominica in the Nanping depot in Fujian. The use of deltamethrin-imidacloprid in conjunction with phosphine to control

S. oryzae in the Zhanjiang depot in Guangdong only achieved 55% mortality. [Conclution] However, a combination of
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phosphine and either 55% imidacloprid emulsifiable concentrate, 75% malathion emulsifiable concentrate, or 2%

deltamethrin-imidacloprid powder, effectively controlled T. castaneum, S. oryzae and R. dominica in stored grain.

Key words Tribolium castaneum; Stophilus oryzae; Rhyzopertha dominica; grain protectant; phosphine; insecticide
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Tablel Each experimental grain depot of size, grain type, dose and dosage of grain protectant

£EN7Z0 N Bji 3157 Protectant
/. P2 Y -,
g w50 I8 () gy s BRRGY
G hi WE (m) Grai =0 & =
Grain depot cographie : : ram Pesticides R HESE
position Granary dimensions: type Dose of 1y o0
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xgrain height (m) principle
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o e | ke f L A
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—: No protective agents were applied in the warehouse. In Nanping grain depot, the stored rice is all packaged grain, while

in other warehouse points, the stored grains are all bulk grain.
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Fig. 1 The population density of Tribolium castaneum (A), Sitophilus oryzae (B) and Rhyzopertha dominica (C) after
different treatments of two kinds of grain protectant and phosphinein Zhanjiang grain depot
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). TR, The data in the figure are mean+SE, and different lowercase letters above bars indicate significant difference
among treatments at the same time (P < 0.05, Duncan’s new multiple range test). The same below.
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Fig. 2 The population density of Rhyzopertha dominica
after different treatments of two kinds of grain
protectant and phosphinein Nanping grain depot
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Fig. 3 The population density of Tribolium castaneum (A) and Sitophilus oryzae (B) after different treatments of two
kinds of grain protectant and phosphinein Tangyin grain depot

®4 STRPHABLEKANFUEE. SRMKKHBHAERR
Table4 Combination with three kinds of protectants and phosphinein the control efficiency of
Tribolium castaneum, Rhyzopertha dominica and Sitophilus oryzae

Biias R (%) Control efficiency (%)

R 25 WOLEREEO AR WTREOAAE  wFIRE 1045
Insect species Pesticides 9 months later in 9 months later in 10 months later in
Zhanjiang grain depot  Lliuzhou grain depot Tangyin grain depot
TR P + PH; 67.1 — 61.5
T. castaneum D + PH; 70.1 — 80.0
M +PH; — — —
a4 P + PH; 56.8 100.0 —
R. dominica D + PH, 63.6 _ _
M +PH; — 64.0 —
P P + PH, 71.4 — 62.7
S oryzae D + PH, 55.1 — 69.7
M +PH; — — —

P: HIJLWEUERE; D. BEC-H W M. DHEH; PH;:

e — R B R

P: Pirimiphos-methyl; D: Deltamethri-pirimiphos-methyl; M: Malathion; PH;: Phosphine; — means no data.
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R, S BR3P A AN AR o B B A8CR AT
WL 225, o 2N, al g R s F
DIAHSG . BN, WV BT 7 A4 At A DX et P2 A1
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TR X, AEAXTETE 70%-85%, H U
R RPN 5 B R Tl TR X,
S RIRHR R 55%-75% ( 4522, 2008 ),
B TR SRR 22 57, i I X R K
SRR, R R AR, TR
TRHARCR . B, B4 07 o i e W A AR X
T, DiE MR (A, 2008 ), &
50 R B AR A T BT R E A A A B AR
b, IR B EGE R BN 27-30 °C, FHXHE



2 3 R UEAE BRI =R IR A = R AR BRG] - 325

& 70% ( #3505, 2017 ), Falah Al Azher (2020 )
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