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Progress and Prospect of Control Technology for Stored Grain Pests
——Fumigation I nsecticides

XU Yong-an

(Institute of Grain Storage and Logistics, Academy of National Food and Strategi
¢ Reserves Administration, Beijing 100037, China)

Abstract: Phosphine and sulfuryl fluoride are two kinds of fumigation insecticides allowed for use in China
and overseas. Phosphine is the “trump card” fumigation insecticide for stored grain, while Sulfuryl fluorideis
mainly used as the phosphine resistance management drug. Therefore, both of them are complementary to a
certain extent. In view of the application status, problems, and challenges faced by the prevention and control
of stored grain pests in China, this paper investigated and sorted out the basic technical characteristics, main
production enterprises, production and sales, application technology, residual problems, disposal methods,
and application dominance of global grain fumigation pesticide aluminum phosphide (phosphine). Combined
with the domestic and international situation, this paper also summarized the technical characteristics, its
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relationship with phosphine, demand, application characteristics and existing problems of sulfuryl fluoride

fumigation, and put forward the suggestions and necessity of systematically carrying out the research on

sulfuryl fluoride fumigation and its impact on the environment, so as to comply with the concept of “green,

ecological, economic and efficient” and provide reference for the scientific and technological development of

stored grain pest control in China.

Key words. aluminum phosphide; phosphine; sulfuryl fluoride; stored grain pests; integrated control;

research prospect
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PEAGRFT . IR, 454 P AM#AR & dLy
REARBUR S &R, BAT A FTEZE R bk TE
P B R 2R A B IR R AL G Ak & PHa,
BEfLAS ALP, FIR). BRlESE ( SOF,, SF) HEZE
AR, fERBPR . WBG . EYBER
W VLA SE & R B AR R 5T T IR 2,
R I SO AT DG L 5 T R IR A8 TR 1T o

1 fERE R ANAIIK
ARAE BRI, [ AN R R A (B

AR A A

KEMR BT AR L2y 2 480 t, &
EEZSRERELA N 217~2.6012 t, FEERE
s B K AR

) 7 P L £ FH R 24900 100 U4, BEZERLA 8K
i 470 U1 t ZE LR R B R 1 1.8%~
2.2%, JLAFEA PN, A Al AR

T E R BT 350 & 24 500 VAR 22 4T, F 4%
Bij OBl . FRERE . RUEAY . BURAEERSE, AR

®1 RRFEHRRSE

ittt 5 000 1 t Zcdy, MBEALAR sE 2 M B 1Y
19.29%6~23%Y,

3 IR At MR e AR N R RLBE 38 700 U7 t, AE
B LA EER AR EN 2.7%~3.2%; ARG
03k 3000 41t DAL, SEBRR BB T
1500 J3 t 245, AEBELAR IR ZOMR B0 1Y 5.8%~
6.9%; A, EMMBIEMES (A lE) Bint
AN BT 2000 77 t, HAEBELAS BE R S A
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ERRE, DA BAEN R T, ERE
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Fe &2 37.%~44.5%, Hi SRR d L RIR
Bt RV PR A S 3 I ko W AR TR 2R AR A
PR R LB A T2 16.2%~19.3% (% 1,
A B I AT A ).

Xp4e (2020) SR 11 DA T 45 KR
B O Al P A kR A 7022 4 0 T AR RIAE, 25
TR IR B 4390 Ry %l B T B L (R GA 51.1%,
WA Ao FE AR TR, R ik 88.9%%,

[ AR R 10%~15%(1) 28 4 FH #1047
RRFR, BRI SR AL B 2 N B 10961, k[
FRHE (2006 ), SEE 8 4~ 2.01 14 t E K
A2, SRmeE . ek s bRk

RAEMARBR

Tablel Application of theintegrated control methods for stored grain pest

UTREWIRES AR AR MLt B AR A ER ARE/% 11T 45 A% EE% &
- Wb 2.17~2.60 88.9 100
T 15 3 0.047 1.8~2.2 17.8 10
TR A B Y o g 2 0.5 19.2~23.0 515
@J‘}Fﬁu iﬁl JIL%EF] @iff 176
ZHE AR 0.2 7.7~9.2 ke
AW 0.15 5.8~6.9 16.2~19.3
(R 0.07 2.7~3.2
R ZE 17 1A G B L AR AR AL BER B AR AT % 37.2~445
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x2 EHRFEBAEHE

Table2 Physical and chemical properties of fumigants

T BhEC Z&15)JE/Mpa &
CAE 817 95 3.6 0.243 (25 °C)
ilkE 102 554 1.8 (25 °C)
LA 34 -87.7 36 (211 °C)
, 0.013 (5.4 °C) MHEZFEERE S22
RZE 74  53.4~54.4 ,
TR 0.104 (55 °C)  Lywohermgfft

WAL SR 5T — PR, R RBE A TC
M, AR R R BRI = P IR R
5P R B b R RO e G i, Rl
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MwfeE, hFRBEEERANER, F sl
[P WIG I, FERBIPY . ST E
ZEFNTCRAEOLT , sty g il FHar s b &,
] PN AN ST 1 B A O Wl Tb R LB 5
BARATE I

EFRE, MRl O REUA OG5 A, TR4F
— 7 B AL SRR B R R A 1) T 7S A BT ]
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= sl
23 ETKBELEIHERNE
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i, WEAE ., RESERY REAS ), &
BRI AL R AR B R R R L
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PE R 15T U4 (£ 3),

#3 SHMATUBLEERENL (1)

Table3 Calculation of the demand for aluminum
phosphate in global food industry

iRt i/ Wb A P A R A B
(2019) /MZ t (9/t #i2) MR T %
15 20 30
27.2 10.2 6 255 8339 12509
27.2 205 12521 16695 25042

Pt A B BT\ WAL S0 75 SR Ml o o Bk
PR T SR AT FH LA 80%i1 1, i b 4R w Finiag a8 454 7
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ERBEALR o EURED R A
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i), HRWIGER R, BB LR A5 23k
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Table4 Summary of hazard classification of stored gain chemicals

G AR BFR WXL FYEERE THL B ERE /% 7/

119 A% Ethylene Oxide 68 WEfEE (1)

160 ®ifks  Phosphine 63 mEAE (TH) MR 432 fioh 3 0 6 5 AR BE A SR A BRI I A b gk L
167 BB Sulfuric Fluoride 32 Rk (Vg ﬁﬂ* gfrff St izﬁkﬁﬁ %Efz@ ﬂi”"%('j
242 A Sumithion 53 RIEEE (B0 gy fo B RS W RIEGE (IV), TIE %
287 #H%E  Methyl Bromide 54 mEfEE (T9) (D), FEEE () RRELEE (1) 4055,
288 REAME  Meltamethrin 45 hEEfed (M%)

Bt I UM Bz e BR A ( 80P Al K-, 5 il
P ) B I 2534 PC-TWA iy 20 mg/m®,
g B i) 42 fih 25144k B PC-STEL A 40 mg/m%!

2004 4TI , B Br_E VR IR T iR
) B (. EE. WAFWE ), fFERE,
2006 41 [ 52 JBuAe: A Jmy A (i ABE H R e R T
A AL BRI LR ) SNT 1760—2006, M B 75 £
i CFIRIE . AR T8y ) B, BRBE s A ok
W AT 128 oim®; W TR EZERT, BB T
5 if ] 1 e FE A B4t 1 500 (g - h)/m®, 2008 4E
CORR I 0 BB 2% 00 9 0 ) GBI/T 22497—2008
A G Fe /Pl 1) 3 28 500 S HL R A e <[]
—HRR A A R AR ( =209/m° )7,
HAl B g6 S 25 R AR RE ) MR AT AR 1E A

WFgE il e,
32 BMUESEWMEBEXER

TE 2004 4 3 8 BR 0 58 € 1ok 0 R 960 5 1
JRE £ ZR BRVTAN ) (BRI TRUak 7 s B4 A KUBS A )
G Al T, IR R RO A L R A B
fRAR TR, 1B b S P A B 2, (X T]
B 10%m B L A i

LI U U R 3 U IR B SR Uy
() 3 T, TF A PR A T I R ) o P i A2 B 52
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J'& o BIFER AT I, WA — i AN,
ARBMAMTE S LR,

33X I g — A1 BE S T Wi A b 7 A
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fRER X B Ik 98 SR ol FH S A T
331 FEZEMEEINE
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EEAE 5.5{C t e, HTHHEE, 4£5
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Table5 Amount of annual fumigated grain

LA E LR e - 5 [ s e o e L CEZEHUfR R
BRI (H4E) A7l FH R (U4E) MZRN(gim®)  EZEARZ me A EHABUAZ me o ARMEARRRAZ m ORI A0
3100 2480 4 6.20 1.55 4.65 3.26
3100 2480 5 4.96 1.24 3.72 2.60
3100 2480 6 413 1.03 3.10 2.17
*6 MEBEEFRENE()
Table6 Calculation of thedemand for sulfuryl fluoride (1)
SF T SR &/ (VAR
WA V) i RAERARRIOT U ikt JCey) ok
10 g/m? 20 g/m?
% [ 55 =gt 550 825 100 151 201 301 S Wk A
iRk 660 990 126 189 251 377 K I
[ 6.6 ke 2170 2 600 413 495 827 990 KA A7
R 21 700 26 000 4133 4952 8 267 9905 K HAfE A
xR7 HEBEERENE (1)

3.4 WMEBENASFERFEERR

Table 7 Calculation of the demand for sulfuryl fluoride (I1)

LS N v Y
Zyi/(g/m®) Z5HE/(g/m®) B2 LAl HTEE(UAR) SRE/(VAF)

AL I e Pl o L 3 (] ) 4 o i L 2 2R
G2 —, SUHEE I HE .

WM SR BRI AT SRR

10 5 2.00 2480 4960 7 T 96 P 1A fib e 7 25 % o ) 7 A 14 ) 0 3
10 6 167 2480 4133 AR, ROVEORE, TR T-5 A
20 ° 4.00 2480 9920 Bk o B8 . ML 20 4 M AT R B WA 3 855 2 1]
20 6 3.33 2 480 8 267

L, A S B UL B SR s R N S kR
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