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Current Status of Insecticide Recommendations for Managing 
Stored Grain in Canada and the United States 

N.D.G. White, P.K. Harein, and R.N. Sinha* 

A small number of fumigants and contact insecticides are registered for use 
on or near stored grain in the United States and Canada. However, the 
recommended use of these materials to manage stored grain insects varies 
between the individual states and provinces. Some of the apparent reasons 
for these differences include: economics (value of the crop, cost of 
treatment and losses resulting from infestation), attitudes (complacency and 
lack of knowledge), regulations (state and federal), weather and climate, 
location, grain handling, and storage facilities. Whatever the reasons, 
generally no more than 1D percent of the grain is treated with any 
insecticide or fumigant for insect pest management. 

The incidence of infestation of stored-grain insects at the farm level in 
the United States and Canada has been questioned in recent years. A four
year survey of grain on farms in 27 states within the major grain growing 
areas indicated that 20-26% of the wheat, 78-82% of the corn, and 56-66% of 
the oats stored on the farm were infested with insects (Storey et al. 1983). 
A previous survey of grain exported from the United States from 1977 to 1978 
(Storey et al. 1982) indicated that 17.9% of the wheat samples and 22.4% of 
the corn samples contained live stored-grain insects. Infestation of grain 
stored on farms in the main grain growing regions of Manitoba, Saskatchewan, 
and Alberta occurs at irregular intervals. A survey of 2919 primary grain 
elevators in Western Canada in 1969-1971 indicated that 15% of the elevators 
had stored-grain insect infestations (Sinha 1g72). At the same time and in 
the same area, 42% of the farms also had infested stored grain. Federal 
government inspection reports from 1g69-1981 for primary, transfe~ and 
terminal elevators in Canada often indicated detection of insects (Sinha and 
Watters 1984); based on 1095 reports, 52% of these elevators were infested. 

The extent of insecticide use on stored grain is also difficult to 
determine. Storey et al. (1983) reported that 14.6% of the wheat and 8.2% 
of the corn in farm storage was treated with malathion. Comparable 
malathion-treated export grain was 28% for wheat and 8.4% for corn (Storey 
1982). In 1970-1971, 34% of the farms and 12% of the primary elevators in 
Canada used insecticides to manage stored-grain insects. Of the fumigants, 
phosphine was used most often, followed by malathion (Sinha 1972). Canadian 
reports from seven terminal elevators for 1980 indicated that the elevators 
used malathion 29 times, phosphine 10 times, and unspecified treatments 32 
times. The unspecified treatments included fumigants such as ethylene 
dibromide and methyl bromide and pyrethrins or dichlorvos (Sinha and Watters 
1984). 

*N.D.G. White and R.N. Sinha are with the Agriculture Canada Research 
Station, 195 Dafoe Road, Winnipeg, Manitoba, Canada, R3T 2M9. P.K. Harein 
is with the Department of Entomology, University of Minnesota, St. Paul, 
Minnesota 55108, U.S.A. 

1 



Recent public awareness of the alleged dangers of certain fumigant residues 
in food has drawn additional attention to the more general problems of 
environmental contamination. For instance, the fumigant ethylene dibromide 
(EDB), which has been detected in cereal products, was recently reported to 
be a carcinogen (Sun 1984). As a result EDB was withdrawn from use as a 
grain fumigant in both the United States and Canada. The controversy 
arising from high EDB levels in food in the United States has also led to 
the suspension of registration of additional fumigants such as carbon 
tetrachloride, carbon disulfide, and ethylene dichloride in Canada. Other 
fumigants that are currently under review in Canada and that are also 
important to the future insect pest management program for the food and 
fiber industry include aluminum phosphide, chloropicrin, ethylene oxide, 
hydrogen cyanide, and methyl bromide (Anonymous 1984). 

The Environmental Protection Agency (EPA) in the United State has set 
tolerance levels for EDB of 900 parts per billion (ppb) in raw grain, 150 
ppb in cereal products requiring cooking, and 30 ppb in ready-to-eat cereal 
products. Individual states may establish even lower tolerance levels. 

As of this writing carbon disulfide is being removed from U.S. markets and 
carbon tetrachloride is likely to follow. Response to these sudden and 
drastic regulation changes has been slow and uncoordinated by entomologists 
and regulatory authorities in both countries. There are many reasons for 
this serious situation, including the following: 

1. Insecticide recommendations are developed and disse.ninated individually 
by each state or province, subject to federal registration 
specifications. 

2. Stored-grain problems in many areas are not given sufficient attention 
unless a crisis occurs. Crises are not annual; consequently, many 
insecticide recommendations are not updated until another severe stored· 
grain insect infestation occurs or there are significant changes in the 
availability of pertinent insecticides. 

3. Surveys of stored grain problems, which could provide warning, are 
rarely conducted. 

4. There are few stored-grain entomologists in individual states or 
provinces. Such individuals could evaluate problems and make timely 
insect management recommendations. 

Consequently, a comprehensive effort to meet the present challenge of insect 
management in stored grain is not likely to be developed in the United 
States or Canada even though the two countries have several similar insect 
problems in stored grain. This report is an attempt to collate official 
recommendations from the states and provinces as well as those of the 
federal governments of both countries. 

In the event of a future stored-grain insect cr1s1s, we hope that a 
collection of these recommendations from official sources will provide 
background information on the diversity and frequency of the guidelines 
provided. The data, reference source, and publication date are summarized in 
the tables that follow. 
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Province, state 
or organization 

Agriculture Canada 

Alberta 

Manitoba 

Ontario 

Bin treatment 

- Malathion 
1% spray from sma, 83.6% EC 
or 251~ WP at 5 1/1 OOm2 
( 1.3 gal/1076 ft2) 

CHEMICALS tEED FOR INSECT CONTROL IN STORED GRAIN 
Surmary of Extension panphlets received in 1983-84 

Gra.in Protectant 

- Malathion (83 .61~EC) 
1% spray at 0.8 1/tonne 
(1.7 pt/37 bu) -

- Malathion ( 0. 5: 1~~ dust) 
.5?~ dust: 1.6 kg/tonne 

(3.5 lb/37 bu) 

Surface dressirg 
(top 10-15 em) 
or hea:::lsp:3.ce 

- Synergized pyrethrins (0.1:1.01~) 
(label) 1?0 dust 0.8 kg/tonne 

- Malathion ( 501~ EC) 
200 ml/1 of HzO at 
5 l/10[Ji12 
( .4 pt/1.1 qt. at) 
(5.3 qt/1076 ft2) 

- Malathion (501~ EC) 
60 ml/1 at 5 !/100m2 

( 1 .8 lb/37 bu) 

- Malathion (83.61~EC) 
10-17 ml/10-20 1 of H20 
p:!r tonne -
( .3-.6 oz/2.8-5.5 gal. of HzO) 

- Malathion ( 2?0 dust) 
415-735 g/ tonne 
( .9-1.6 lb/37 bu) 

- Malathion (83 .61~EC) 
10-17 ml/5-10 1 of H20 
( .3-.6 oz/1.4-2.8 gal of HzO 

(2 oz/1.1 ql at 5.3 qt/1076 ft2) 

-Malathion (50?~ EC) 
1.14 1/18.21 of HzO at 
5 l/100m2 -
(1-:-2 qt/4.8 gal of HzO at 
5.3 qt/1 076 rt2) 

- Carmercial 11m ill sprays11 

(synergizecl p:yTethr ins) 
tn nnoff 

- Malathion ( 83 .61~EC) 
.6 l/9-22 1 of H20 for 35m3 
(1.3 pt/2.4-5.9 gal of HzO for 1225 ft3) 

- Malathion (0.5?0 dust) 

.45 Kg/35m3 
( 1 lb/1225 ft3) 

- Synergized pyrethrins (label) 

Fumigants 

- Aluninum ptusphille 
2-6 tablets/ tonne 
3-11 pellets/tonne 
( 2-6 tablets/37 bu) 
(3-11 pellets/37 bu) 

- Aluninum p!nsphide 
4-6 tablets/m3 
5-10 pellets/m3 
(4-6 trolets/35 ft3) 
(5-1 0 pellets/35 rt3) 

- Alunlnum ptusphide 
180 tablets/35m3 
300 pellets/35m3 
( 180 trolets/1225 ft3) 
(300 pellets/1225 Ft3) 

- Aluninum phJsphide 
500 tablets/100m3 
82 5 pellets/1 oam3 
(500 trolets/3500 ft3) 
(825 pellets/3500 rt3) 

- Methyl bromide 
- Carbon tetra::hloride + 

carbon disulfide (83:16) 

Information sau-ce 
ard Reference 

Agr • Can. PLb 1. 
1595 ( 1981-82) 
insert 

F. Beier 
Guide to Crop Pro
tection (part 1) 
( 1984) 

Man-Insect Control 
Guide ( 1983) 

K. Bereza 
O.M.A.F. pLbl. 229 
( 1980) 



"" 

Province, state 
or organization 

Cana:::lian Grain 
Carrnission 

Canadian Dept. 
National Defence 

Bin treatment Grain Protectant 

- Malathion - Malathion 
1% solution at 5 !/100m2 1% spray to 
(Ho solution at 5-;-3 qt/1076 ft2) achieve 8 ppn 

- Synergized pyrethrins 
0.1 :11o spray at 5 l/10[Jn2 
(0.1:11o spray at 5-;-3 qt/1076 ft2) 

- Dichlorvos (EC) 
2 ml/m3 
( .07 o2/35 rt3) 

-Malathion (50% EC) 
.9 1/15 1 of HzO at 5l/1Q[Jn2 
(1 -;jt/4 gal of H20 aC5.3 qt/ 
1076 ft2) 

- Malathion (501o WP) 
1.1 kg/15 1 of H20 at 51[ 

- 100m2 

-Malathion (0.5~~ dust) 
.45 kg/0.35 m3 
(1 lb/10 bu) 

- Synergize::l pyrethrins 
0.2:2'!o EC at 

5-1 01/1 Q[Jn2 

Surface dressing 
(top 10-15 an) 
or hea:::lspac:e 

- Synergize::l pyrethrins 
0.2:2'!o EC at 
5-10 1/1 oom2 
(0.2:ZloEC at 
1.3-2.6 gal/1076 ft2) 

(2.5 lb/4 gal of H2o at 5.3 qt/ 
1076 ft2 (0.2:2% EC at 1.3-2.6 gal/1076 ft2 

- Synergized pyrethr ins 
0.1-0.3:0.25-2.01o EC 
0.2:1.(],'~ dust 

- Bromophos (251o ~IP) 
112 g/3.8_!_ of HzO at 5_!_/1Q[Jn2 
(4 o2/gal of H20 at 5.3 qt/1076 ft2) 

- Oichlorvos (spray) 
8g/l of H20 per 5Q[Jn3 
(4:7 o2/1.1 qt of HzO per 17500 rt3) 

- Driej peas ard beans 

Funigants 
Infonnation oource 

ard Reference 

- Aluminum phosph.ide J. Vanloon 
4-5 tablets/m3 (35 rt3) Stored Grain Pests 
8-10 pelletsjm3 (35 rt3) Can. Grain Comm. 

- Mothyl bran ide ( 1983) 
(label) 

- C011rrercial mixtLres 
of ethylene dibranide, 
ethylene dichloride, 
carbon tetra:::hlor.ide, 
carbon disulfide, 
.4-.8 _!_1m3 (35 ft3) 

- Aluminun phosphide 

Manual of Pest 
Control (5th ed) 
( 1983) 

159 tab lets/1 o[Jn3 ( 3500 ft3) 
583 pellets/100m3 (3500 ft3) 

- Mel:hyl branide 
1.3-6.5 Kg/100/m3 
(2.9-14.3 ltV3500 ft3) 



Province, state 
or organization 

U.S.O.A. 

Alooana 

Bin treatment 

- Malathion ( 5 716 EC) 
.47/11.3 1 of H20 at 
3.8 l/46ml 
( 1 pt/3 gal of H20 at 
1 gal/500 ft2) 

- Mothoxychlor (5016 WP) 
.45 kg/9.5 1 of ~0 at 
3.8 !/46m2-
(1lb72.5 gal of ~0 at 
1 gal/500 ft2) 

- Malathion (571oEC) 
.94 l.f22. 7 l_ of ~0 at 

7.6 l/92.9m2 
( 1 qt/6 gal of H20 at 
2 gal/1000 ft2) 

- MethoX)Chlor (251oEC) 

.94 1/11.3 1 of ~0 at 
7.6 ]/92. 9 ;;;2 
(1 qt/3 gal at 2 gal/1000 ft2 

- Mothox)chlor (50% WP) 
.45 kg/11.3 1 of ~0 at 
7.6 1/92.9 m"l 
(1 ib/3 gal at 2 gal/1000 Ft2) 

- Synergized pyrethrins (6:6m~EC) 

Grain Protectant 

- Malathion (5?-oEC) 
.47/7.6-18.91 of H20 
for 35m3 -
( 1 pt/2-5 gal of H20 for 
1000 bu) 

- Malathion (dust) 
- Synergized pyrethr ins 

(dust) 

- Malathion (501oEC) 
.47 l.f7.6-18.9l_ of ~0 per 

27 tonnes 
( 1 pt/2-5 gal of H20 per 

1000 bu) 

- Malathion ( 1~0 dust) 

27.2 kg/27 tonnes 
(60 lbhooo bus) 

- Synergized pyTethrins (0.3:3~0) 
18.9 1/27 tonnes 
(5 gal"/1000 bu) 

.63 l.f11.3l_ of ~0 at 7.6 l/92.9m2 
( 1.3 pt/3 gal of H20 at 2 gal/1000 Ft2) 

- Lindane ( 2Ct'6EC) 
1.9 J/75.6 1 of H20 at 7.6 l/92.9m2 
(2 qt/20 gal of ~0 at 2 gal/1000 Ft2) 

- Lindane (2516 ~IP) 
1.5 kg/75.6_! of H20 at 7.6 l/92.9m2 
(3.3 lb/20 gal of H20 at 2 gal/1000 ft2) 

Surface dressing 
(top 10-15 an) 
or heaclspace 

-Malathion (5?-oEC) 
.241/3.8-7.6 1 of 
H20-for 93 m2-
(1/2 pt/1-2 gal of H20 
for 1000 ft2) 

- Malathion ( 501oEC) 
.24 l.f3.8-7.6l_ of HzO 

at 92. 9m2 
(1/2 pt/1-2 gal of H20 

per 1000 ft2) 

- Bacillus thurinqiensis 
(prepared) 

.45 kr37 .8 l of ~0 per 
465 m 
(1 lQ/1 0 gal/5000 ft2) 

Fumigants 

- Canmercially available 
fonnulations ( 1 iquids; 
methyl bronide; 
aluminum phosphide) 

- Aluminum phosphide 
- Me thy 1 bran ide 

- Carbon tetrtchloride + 
carbon disulfide (80:20) 

- Ethylene dichloride + 

Information SJurce 
ard Reference 

USDA Bull. 2269 
( 1979) 
Leaflet 345 (1962) 

J. French 
circular AV3-3 30 
( 1982) 

carbon tetrachloride (75:25} 
_ - Carbon tetrochloride + 

- Carbon disulfide + 
sulfLr dioxide + 
nonnal pentene (82:16.5:1:5) 

- Carbon tetrachloride + 
carbon disulfide (84:16) 
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Province, state 
or organization 

Arkansas 

California 

Colora::lo 

Delaware 

Bin treatment 

- Malathion (571oEC) 
.47 l_/7.6-18.9.!_ of H20 

applie:l to rmoff 
( 1 pt/2-5 gal of H20l 

- t-ethoxychlor (5mOWP) 
(for _use on concrete) 
.45 kg/9.5 1 of H20 
applie:l to rmoff 
(1 lb/2.5 gal of H20) 

- Metrox ychlor ( 25~~ EC) 
. 94 1/9.5 1 of H20 applie:l 
(1 qt/2.5 gal. of H20l 

- Malathion (571o EC) 
3.78 l/94.5 l of H20 
applied to rliloff 
( 1 gal/25 gal of H20) 

- 1'/ethoxychlor 
2 1/2~~ spray to runoff 

- Synergized pyrethrins 
(label) 

- Malathion 
- 1'/ethoxych.lor 
- Synergized pyrethrins 

- Malathion (57%EC) 
.47 l_/11.3 l of H20 at 

3.8 l_/46.5m2 

( 1 pt/3 gal of H20 at 

1 gal/500 ft2) 

Grain Protectant 

-Malathion (571oEC) 
.47 l_/9 .5 l of H20 per 

27 tonnes 
( 1 pt/2. 5 gal of HzO per 
1000 bu) 

to rmoff 

-Malathion (571oEC) 
.47 l/7.6 1-18.9 1 of H20/ 
27 tonnes- -
( 1 pt/2-5 gal/1000 bu) 

- Malathion (dusts) 
(label) 

- Malathion 
- Synergized pyrethrins 

- Malathion (571oEC) 
.47 1/7.6-18.9 1 of H20/ 
27 tOnnes -

( 1 pt/2-5 gal of HzO/ 
1000 bu) 

Surface dressing 
(top 10-15 an) 
or headspoce 

-Malathion (571oEC) 
.24 l_/7 .6 l of H20 for 

92.9 m2 
(1/2 pt/2 gal for 1000 rt2) 
Bacillus thuringlensis 

-Malathion (571oEC) 
.24 1/3.8-7.6 1 of H20/ 
92-9iii2 -
( 1/2 pt/1-2 gal of H20/ 
1000 ft2) 

- Bacillus thuringiensis 
- Dichlorvos 

-Malathion (571oEC) 
.24 1/3.8-7.6 1 of Hz0/ 
92.9 m2 -

Funigants 
Info nn at.ion SJurce 

ard Reference 

- Aluminum plusph.ide D. lJhns:m panph.let 
60-80 tablets/27 tonnes EL 412 ( 1983) 

( 1000 bu) 
120-300 pellets/27 tonnes 

- Carbon tetrochloride + 
carbon dlsulf.ide + 
sulfcr dioxide (82.3:16.3:1) 

- Carbon tetrach.lor ide + 
ethylene dichloride 
(30:70) 

- Aluninum plnsph.ide V. Burton 
- Moth;l bromide Leaflet 2378 ( 1981) 
- Carbon tetrochloride + 

carbon disulfide (80:20) 
- Ethylene dichloride+ 

carbon tetrach.lor ide (75:25) 

- Aluninum phJsph.irle 
- Canmercially availcble 

formulations 

- Aluninum phJsphide 
90 tablets/27 tonnes 

( 1000 bu) 
300 pellets/27 tonnes 

( 1 000 bu) 

F. Pea irs 
Leaflet 5.545 
(1984) 

M. Gransteln 
Insect Control 
in Farm Stand 
Grain 

( .5 pt/1-2 gal of Hz0/ - Methyl bromide 
1000ft2) 

- S;nergize:l pyrethrins (6:61l'io) .9 kg/28.3 m3 



Sur foce dressing 
Province, state (top 10-15 an) Infounation SJurce 
or organization Bin treatment Grain Protectant or headspace FU11igants ard Reference 

Delaware (cont'd) - Methyoxychlor (5CI~\1P) - Malathion (dust) .251/3.8-7.61 of Hz0/92.9m2 (2 lb/1000 rt3) 
.45 K~11.3 1 of H20 at - Synergize:l pyrethrins ( 8.8 oz/1-2 gal of Hz0/ -Carbon tetrachloride+ 
3.8 1 46.5mz- 1000 rt2) 
( 1 iiJ/3 gal of H20 at 1 gal/ 
500 ft2) .94 l/7.6-18.9_! of HzO - Dichlorvos Carbon disulFide (4,1) 

- Mathoxychlor (251~EC) per 27 tonnes 1 strip/28.3m3 (1000 ft3) up to 22.7 l/27 tonnes 
.9 l/11.3_! of H20 at (1 qt/2-5 gal of HzO/ - Bacillus thuringiensis (6 gal/1 ODD bu) 
3.8 l/46.5m2 1000 bu) .45 K9137.B 1 of H20/46.5m2 -Carbon tetrachloride+ 
( 1 qt/3 gal of H20 at (1 lb/10 gal-of Hz0/500 ft2) ethylene dichloriDe (1 ,3) 
1 gal/500 rt2) up to 30.2 1/27 tonnes 

Synergized pyrethr ins (6:6a'OEC} (8 gal/1 000-bu) 
.47 1/26.5 1 of H20 at 
3.8 T/65m2-
( 1 pt/7 gal of H20 at 
1 gal/700 ft2) 

-.J Georgia - Malathion ( 571~EC) - Malathion (571~EC) - Malathion ( 571~EC) - Alumirum p!usph ide H Wanack 
.47 1/11.3 1 of H20 For 139m2 .47 1/7.6-18.9 1 of H20/ 60 ml/2.4 1 of H20 at - M3thyl bromide leaflet ln1 ( 1983) 
(1pt73 gal of HzO for 150Dft2) 27 tOnnes - .9 l/9.3mz- - Carbon tetrochlor:ide + 

- Malathion (251~1P) ( 1 pt/2-5 gal of H20/ (2 oz/2-5 qt at carbon disulfide (4,1) 
.9 Kg/11.3_! of HzD for 139m2 1000 bu) 1 qt/1 DO ft2) 
(2 lb/3 Yal of H20 for - Malathion ( HO dust) - Ethylene dichloride+ 
1500ft2 27 Kg/27 tonnes - Synergized p)'Tethr ins carbon tetrcchloride (70:30} 

- Mathoxychlor (501~1P) (60 lb/1000 bu) 0.3:3~0 spray at .9 l/9.3m2 
.45 Kg/11.3_! of HzO for 139m2 ( 1 qt/1 00 ft2) -
( 1 lb/3 gal of H20 For - Synergiza:l pyrethrins 
1500 ft2) 0.3,31~'18.9 1/27 tonnes 

- Mathoxychlor (251~EC) (5 gal/1000 bu) 
.9 Kg/11.3 _!of H20 For 139m2 

.06:1~~ dust: 45 Kg/27 tonnes (2 lb/3 gal of H20 for 
1500 ft2) (100 lb/1000 bu) 

Idaho - Malathion (5710EC) - Malathion ( 571oEC) - Malathion (571~EC) - AlLroinum phJsph.kle H. 1-bnan 
.38 1/9.5 1 of H20 for 116m2 .35 l/7.6-18.9 l of H20/ .35 1/7.6-18.9 1 of H20 at - M3thyl bromide Inf. series /812 
( .8 pt/2.)gal of H20 for 27 tonnes .94 T/9.3m2 - - Ethylene dibronide + 
1250 ft2) (. 75 pt/2-5 gal of H20/ (. 75-pt/2-5 gal H20 at carbon tetrachloride 



00 

Province, state 
or organization 

Idaho (cant' d) 

Illinois 

Indiana 

Bin treatment 

- Methox)chlor (5CFoi;P) 
.45 Kg/9 .5 1 of H20 for 116m2 
( 1 lb/2. 5 gal of HzO for 
1250 ft2) 

Meth:Jx )Chlor ( 25%EC) 
.94 l/9.5 1 of H20 for 116m2 
(1 qt/2.5 gal of HzO for 
1250 ft2) 

-Malathion (57~~EC) 
2~~ spray to rmoff 

Grain Protectant 

1000 bu) 
- Malathion (dusts) 

~~ : 13.6 Kg/27 tonnes 
(30 lb/1000 bu) 

4~0 : 6.8 Kg/27 tonnes 
(15 lb/1000 bu) 

6% : 2.7 Kg/27 tonnes 
( 6 lb/1 000 bu) 

- 5)nergized pyrethr ins (label) 

- Malathion (57%~C) 
.47 1/7.6-18.9 1 of H20 per 
27 tOnnes -
( 1 pt/2-5 gal of H20/1000 bu) 

6% dust: 4.5 Kg/2 tonnes 
(10 lb/1000 bu) 

4~~ dust: 6-8 Kg/27 tonnes 
(15 lb/1000 bu) 

2% dust: 13.6 Kg/27 t.onnes 
(30 lb/1000 bu) 

- Bacillus thuringiensis 
(dust, WP 

- Malathion (57?oEC) - Malathion (57?oEC) 
.47 1/11.3 1 of H20 for 92.9m2 .47 1/7.6-18.9 1 of H20 for 
( 1 pt/3 gaC of HzO for 27 tonnes -
1000 ft2) 

- Meth:Jx )Chlor ( 25%EC) 
2 l/18.9 1 of H20 for 92.9m2 
(2-qt/5 gal of H20 for 1000 ft2) 

( 1 pt/2-5 gal of HzO for 
1000 bu) 

Surface dressing 
(tap 10-15 an) 
or headspace Funigants 

1 qt/1 00 ft2) - Carbon disulfide + 
- Malathion (dusts) carbon tetrachloride 

e<tra .45 Kg (lb) per 
9.3m2 (100 ft2) 

- Synergized pyrethr ins 
extra .94l_ (qt)/9.3m2 (100 ft2) 

- Malathion 
7.6 l/92.9 m2 
c2 ga111ooo ft2J 

2.3 Kq/92.9m2 
(5 lb/1 000 rt2) 
3.4 Kg/92.9m2 
(7.5 lb/1000 ft2) 
6.8 Kg/92.9m2 
( 15 lb/1 000 ft2) 

- Malathion (57?oEC) 
.24 1/7.6 1 of Hz0/92.9m2 
( .5 p"t/2 gal of Hz0/1 000ft2) 

- Synergized pyrethr ins 
- Dichlorvos 

1 strip/28.3m3 (1000 n3) 
- Bacillus thuringiensis 

.9 K(j/75.6 l of Hzo/92. 9m2 
(2 lb/20 gal of H20/1000 n2) 

- Aluminun phosphide 
180 tablets/27 tonnes 
( 1000 bu) 
300 pellets/27 tonnes 
( 1000 bu) 

- Liquid funigants 
11.3--18.9 l/27 tonnes 
(3-5 gal/1000 bu) 

- Alunirum ph:Jsphide 
- Carbon tetrachloride 
- Ethylene dichlor.ide 

- Ethylene dibronide 
- Carbon disulfide 

Infonnation SJurce 
ard Reference 

Circular 899 ( 1984) 

D. Mathew 
1\P. E-66 



0 

Province, state 
or organization 

Iowa 

Kansas 

Kentucky 

Bin treatment 

- Malathion 
.47 l/11.3 l of H20 applied 
to runoff 
( 1 pt/3 gal of H20l 

- MeUnx ychlor ( 25~~EC) 
1.1 l/11.3 l of H20 applied 
to rllloff 
( 1 qt 4 oz/3 gal of H20) 

Grain Protectant 

- Malathion (57-~EC) 
.47 l/11.3-18.9 l of H20 
for 27 tonnes -
( 1 pt/3-5 gal of H20 for 
1000 bu) 

- Malathion (dust) 
~o: 13.5 Kg/27 tonnes 

(30 lb/1000 bu) 
6?0: 4. 5 Kg/27 tonnes 

(10 lb/1000 bu) 

-Malathion (57?~ EC) -Malathion (57~~EC) 
.24 l/7.6 l of HzO at .47 l/3.8-18.9 of H20 for 
3.8 T/46mz- - 27 tonnes 
(. 5 pt/2 gal of H20 at 1 gal/ ( 1 pt/2-5 gal of H20 for 
500 ft2) 1000 bu) 

- M:!thoxychlor (25~6EC) - Malathion (dusts) 
. 9 l/7 .6 l of HzO at 3.8 !/46m2 
( 1 qt/2 gal of H2o at 1 gal/500m2) 

- Synerg ized pyTethr ins 

- Malathion (57~~EC) -Malathion (57-~EC) 
.24 1/7.6 l of H20 for .47 ml/7 .6-18.9 1 of H20/ 
92. 9ffi2 - 27 tonnes -
(. 5 pt/2 gal of H20 for ( 1 pt/2-5 gal of H20/ 
1000 ft2) 1000 bu) 

- M:!thoxychlor (5mOWP) -Malathion (1~0 dust) 
.34 Kg/7 .6 l of H20 for/92. 9m2 27 Kg/27 tonnes 
( 12 oz/2 gal of H20 for ( 60 lb/1 000 bu) 

1000 ft2) - Synergized pyrethrins 

Surface dressing 
(top 10-15 an) 
or headspace Funigants 

Information SJurce 
ard Reference 

- Malathion (57-~EC) - Aluminum plusphide D. Foster 
24 1/3.8-7.6 l of Hzll/ snpty bin: 6D tablets/ PM-205 ( 1983) 
92.9m2 - 81 tonne (30DD bu) 
(1/2 pt/1-2 gal of H2D/ - Chloropicrin. 

10DD Ft2) snpty bin: .96 1/81 tonne 
- Malathion (dusts) (32 oz/3DOO bu)-

~~: 6.8 Kg/92.9m2 -Commercial liquid 
(15 lb/10DD ft2) fumigants 

6~~: 2.3 Kg/92.9m2 
(5 lb/10DD ft2) 

- Oichlorvos ( 2!JIO strip) 
1 strip/28m3 (10DO ft3) 

- Bacillus thurinqiensis (WP2dust) 
.45 K9/37.8 1 of H2D/46.5m 
(1 lb/10 gaCof Hz0/500 Ft2) 
.45 Kg/46 .5m2 
( 1 IQ/5DO rt2) 

- Dichlorvos (strip) 
- Bacillus thurinqiensis 

- Carbon tetra::hl or.ide + 
carbon disulfide (80:20) 

- Ethylene dichloride + 

pamphlet 
L-30 ( 1981) 

carbon tetrachloride (75:25) 

- Malathion (57-~EC) 
.47 ml/7.6-11.3 1 of Hzll/ 
92.9m2 -
(. 5 pt./2-3 gal of Hzll/ 

100D rt2) 
- Synergize::l pyrethr lns 

(6:6CI~EC) 
.26 l/92.9m2 
(8.75 oz/1 DOD Ft2) 

- Ethylene dibronide + 
ethylene dichloride + 
carbon tetra::hloride (5:35:60) 

- Aluninum pl-osphide 
90 tablets/27 tonnes 

(1000 bu) 
300 pellets/27 !annes 

( 1000 bu) 
- Chloropicrin 

1.1-2. 3 Kg/27 tonnes 
( 2. 5-5 lQ/1000 bu) 

- Ethylene dibronide 

D • .l:lhns:m 
Ent-19 ( 1982) 



:::> 

Province, state 
or organization 

Kentucky (cant' d) 

Michigan 

Minnesota 

Bin treatment Grain Protectant 

Sur face dressing 
(top 10-15 an) 
or headspcce 

- Synergized pyrethrins (6:6a'O) 
.7 1/7.6 1 of HzO for 92.9m2 
( 1.5 pt/2-gal of HzO for 

(6:6Cf~EC) - Bacillus thurinqiensis 

1000 ft2) 

.9 1/7.8-18.9 1 of HzO/ 
27 Ionnes -
( 1 qt/2-5 gal of v.eter/1000 bu) 

- Synergized pyrethr ins 
( .06: 11~ dust) 
45 Kg/27 tonnes 
(100 lb/1000 bu) 

- Malathion (501~EC) -Malathion (50%EC) 
.15 _1/3.8..!. of HzO for .47 _1/7.6-18.9..!. of HzO/ 

46.5m2 27 tonnes 
(5.2 oz/gal for 500 ft2) (1 pt/2-5 gal/1000 bu) 

- !'1:3thoxychlor (20%EC) - Malathion (2~~ dust) 
.38 _1/3.8..!. of Hzo for 46.5m2 13.6 Kg/27 tonnes 
(12.8 oz/gal of HzO for (30 lb/1000 bu) 
500 ft2) - Malathion (6% dust) 

- Synergized pyrethrins 4.53 Kg/27 tonnes 
(6:61Ji~EC) (10 lb/1000 bu) 
64 ml/3.8 1 of HzO for 69. 7m2 - Synergized pyrethrins 
(2.2 o§/gaT of HzO for 750 Ft2) (6:61li~EC) 

- Oichlorvos .65 1/18.9 1 of HzO/ 
1 strip/28.3m3 (1000 ft3) 27 tonnes -

- Malathion (5710EC) 
.47 1/11.3 1 of HzO at 
3.8 l/46.5m7 
(1 pt/3 gal of HzO at 
1 gal/500 ft2) 

- Methyoxychlor 
501~ WP: .45 Kg/9 .5 1 of HzO 
at 3-8 l/46.5m2 -
(1 lb/2.5 gal of HzO 

(22 oz/5 gal of Hz0/1000 bu 

- Malathion ( 57~~EC) 
.47 _1/7.6-18.9..!. of HzO/ 
27 tonnes 
(1 pt/2-5 gal of HzO/ 
1000 bu) 

- Malathion ( 1 ,2,4,6~0 dusts) 
1% dust: 27 Kg/27 tonnes 
(60 lb/1 000 bu) 

- Malathion ( 51Ji~EC) 
.24 1/3.8-7.6 1 of HzO/ 
92.9iii2 -
(.5 pt/1-2 gal of HzO/ 
1000 ft2) 

- Malathion (Z'~ dust) 
6.8 Kg/92.9m2) 
(15 lb/1000 ft2) 

- Malathion (6% dust) 
2.3 Kg/92.9m2 
(5 lb/1000 ft2) 

- Synergized pyretiT ins 
(6:60%EC) 
69 ml/3.8 1 of Hz0/92.9m2 
(2.3 oz/gal of Hzll/1000 ft2) 

- Bacillus thuringiensis 
- Allethrin 

- Malathion (571~EC) 

.24 l/7.6 l of HzO/ 
92.9iii2 -
(.5 pt/2 gal of HzO/ 
1000 ft2) 

- Malathion ( 11~ dust) 
13.5 Kg/92.9m2 
(30 lb/1 ooo nZ) 

- Dichlorvos 

Funigants 

+ methyl branide (30:20) 
.5-1.8 Kg/27 tonnes 
(1.1-4lb/1000 bu) 

- tlethyl branide 
.9-2.3 Kg/27 tonnes 
(2-5 lb/1000 bu) 

- Aluninun phosphide 
- l~ethy l bran ide 
- Chloropicrin 
- Carbon d.Lsul fide + 

carbon tetrachloride 
(80 :20) 

- Aluninun phosphide 
- Mixtures of carbon 

tetrachlor .ide, carbon 
disulfide, ethylene 
dichlor .ide; 

- chlorcpicrin 

Infonnation oource 
ard Reference 

R. Ruppel 
Ent. Bull. 
(1984) 

P. Hare in 
Ent. fact sheet 
8( 1980)' 9, 50 
( 1983) 



Province, state 
or organization 

Minnesota (cant' d) 

Mississippi 

Bin treatment 

at. 1 gal/500 rt2) 
25~;EC: .9 1/9.5 1 of HzO 

at ).8 l/46.5m2 
( 1 qt/2.5 gal -;;f HzO) 
at 1 gal/500 ft2) 

- Malathion (57%EC) 
.38 1/9.45 1 of HzO for 116m2 

(13 oZ/2.5 gal of HzO for 
1250 ft2) 

- MeUux ychlor ( 25~;EC) 
.94 l/9.4 1 of H20 for 116m2 
(1 qt/2.5 gal of HzO for 
1250 ft2) 

- Metroxychlor (5[J!;WP) 

Grain Protectant 

- Malathion ( 5CF;Ec) 
.47 l/9 .4 1 of HzO/ 

27 tollnes -
( 1 pt/2.5 gal of H20/ 
1000 bu) 

.45 Kg/9.4 1 of H20 for 116m2 
( 1 lbl2 .5 gal of H20 for 1 250 ft2) 

Misoour i - Malathion ( 5 7%EC) 
.16 1/3.8 1 of H20 for 92.9m2 
( .3 pt/gal-for 100 ft2) 

- r-Bthox ychlor ( 25~;Ec) 
.36 lf3.8l_ of H20 for 92.9m2 
(.75 pt/gal/1000 ft2) 

- Chloropicrin ( Bnpty bin 
funigation) 

Nebraska & Tennessee - Malathion (57~riEC) 
.16 l/3 .8 1 of H20 for 
69.7-n.9m2 

( .3 pt/gal of H20 for 
750-1000 ft2) 

- Metroxych1or (25%EC) 
.35 l/3 .8 l of H20 for 

- Malathion (5710EC) 
.47 l/7 .6-18.9 1 of H20/ 
27 tOnnes -
( 1 pt/2-5 gal of H20/ 

1000 bu) 
- Malathion ( 2?~ dust) 

13.6 Kg/27 tonnes 
(30 lb/1000 bu) 

- Malathion ( 57~~EC) 
.47 l/7.6-18.91_ of HzO/ 
27 tonnes 
(1 pt/2-5 gal of HzO/ 
1000 bu) 

- Malathion ( 1~~ dust) 
22.7 Kg/27 toenes 

Surfoce dressing 
(top 10--15 an) 
or hea::lspace Funigants 

1 strip/28.3fn3 (1000 ft3) 
- Synergized pyrethrins (6:6[J!;EC) 

.24 l/3.8-7.6 1 of Hz0/9Z.9ffi2 
(8 oZ/1-2 gal of Hz071000 ft2) 
Bacillus thuringiensis 

- Malathion ( 5CF;EC) 
.23 1/3.8-7.6 1 of H20 

for 9Z.9ffi2 -
( . 5 pl/1-2 qal of H20 
for 1 000 Ft2) 

- Malathion (57'!;Ec) 
3.8 1 of 2.5~; spray/92.9m2 
(1 gal of 2.5% spray/ 
1000 rt2) 

- Malathion ( ~; dust) 
13.6 Kg/92.9m2 
(30 lb/1000 Ft2) 

- Bacillus thuringiens.is 
- Dlchlorvos 

1 slrip/28.3m3 (1000 ft3) 

- f-1alathion (57~QEC) 

.24 1/3.8-7.6 l/92.9ffi2 
(1/Fpt/1-2 gaT/1000 rt2) 

- l~alathion (dusts) 
1~6: 13.6 Kg/27 t.onnes 
(30 lb/1000 fL2) 
6%: 2.3 Kg/27 tonnes 

- AlLminum ph:Jsphide 
60-180 tablets/27 tonnes 
1000 bu) 
120-300 pe 11 etS/27 tonne 
1000 bu) 

- Canmercial liquid 
formulations 

- Aluminum ph:Jsph.ide 
- i'Bt.hyl bromide 
- Chl o rq:>r ic r in 
- Canmercial liqu~d 

funigants 

- Aluninun phosphide 
90-180 tablets/27 tonnes 
( 1000 bu) 
200--400 pellets/27 tonnes 
( 1000 buJ 

- Carbon disul flde 
- Carbon tetrachloride 

Information oource 
ard Reference 

J. Carpenter 
Ent. plb1 . 913 
( 1983) 

R. MJnSJn 
M:ma:;~enent of 
Store::i Grain & 
Insect Control 
(1983) 

L. Peters 
Nebraska ECB0-
1534 ( 1980) 
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Province, state 
or organization 

Nebraska & 
Tennessee (cont'd) 

New Jersey 

New York 

Bin treatment 

69.7-92.9m2 
(. 75 pt/gal of H20 for 
750-1 000 ft2) 

- Malathion ( 5 7%EC) 
.91/22.7 l. of HzO at 3.8 1/ 
46.5m2 -
(1 qt/6 gal of H20 at 1 gal/ 
500 ft2) 

- Methoxychlor ( 25%EC) 
3.8 1/38 1 of H20 at 
3.8 T/46."5m2 

Grain Protectant 

(50 lb/1000 bu) 
- Malathion (6% dust) 

4.5 Kg/27 tonnes 
(10 lb/1000 bu) 

- Malathion ( 57~oEC) 
.47 l/7 .6-18.9 l. of HzO 
for 27 tonnes 
(1 pt/2-5 gal of H20 
at 5 gal/1 000 bu) 

(1 g~l/10 gal of H20 at 1 gal/ 500 ft2) 

- Malathion (57%EC) 
.47 1/11.3 l of HzO at 
3.8 l/46.5m"Z 
( 1 pt/3 gal of H2o at 1 gal/ 
500 ft2) 

- Met.hox ychlor ( 25~oEC) 
.9 l/11.3 l of H20 at 3.8 1/ 
46.5m2 - -
( 1 qt/3 gal of H20 at 1 gal/ 
500 ft2) 

- Methoxychlor (50%\'IP) 
.45 Kg/11.3 l of HzO at 
3.8 l/46.5ml"" 

- Malathion (57~oEC) 

.47 1/7.6-18.9 1 of HzO/ 
27 tOnnes -
(1 pt/Z-5 gal of HzO/ 
1000 bu) 

- Synergized pyrethrins (6:WoEC) 
.71 1/18.9 1 of Hz0/27 tonnes 
(1.5pt/5 gal of H20/ 
1000 bu) 

(1 ib/3 gal of HzO at 1 gal/500 ft2) 
- Synergized pyrethrins (6:60%EC) 

.47/28 l of HzO at 3.8 l/69.7m2 
( 1 pt/7-gal, 3 pt of H20 at 1 gal/750 ft2) 

Surface dressing 
(top 10-15 an) 
or headspace FUll.igants 

Information source 
ard Reference 

(5 lb/1 000 ft2) - Ethylene dibronide 
- Dichlorvos (strip) - Ethylene d.ichlor ide 

1 st.rip/28.3m3 (1000 ft3) -Chloropicrin 
E. Burgess 
Tenn. S.C. 956 
( 1980) -Bacillus thuringiensis -Sulfur dioxide 

WP: .45 K(j/37.81_ of Hz0/46.5m2 -Methyl bronide 
(1 lb/10 gal/500 ft2) 
Dust: 1.8 Kcv'46.5m2 
(4 lb/5oo n2) 

- Malathion (57% EC) 
.24 1/7.6 1 of HzO for 92.9m2 
( . 5 pt/2 gat of H20 for 

1000 ft2) 

-Carbon tetrachloride+ 
carbon d.isul fide ( 80: 20) 

- Ethylene dichloride+ 
carbon tetra:::hlor.ide (75:25) 

S. Ra:::e 
Ext. Bull.E-D03 
( 1984) 

- Bacillus thuringiensis 
.45 K9/37 .81_ of HzO for 46.5m2 
(1 lb/10 gal of H20 for 500 ftZ) 

- Malalhion 
- Synergized pyrethr ins 
- Dichlorvos (strip) 

- AlUllinun phosphide 
- Carbon tetra:::hlorille + 

carbon disulfide + ethylene 
dichloriDe + ethylene 
d.ibromide (76.5:10:10:35) 

- Carbon tetra:::hloride + ethylene 
dichloride + ethylene dibran.ide 
(64:29:7) 

H. \Hlls:m 
( 1981) 

- Carbon tetrachloride + ethylene 
dibranide + ethylene dichlori:le + 
sulfur dioxide 

- Carbon tetra:::hlorille + carbon 
disulfide+ sulfur d'iox.ide (83:16:1) 

- Ethylene dlbranide + rrethyl branide (70:30) 
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Province, state 
or organization 

North Dakota 

Ohio 

Oklahana 

Bin treatment 

- Malathion (571oEC) 
.47 1/11.3 1 of Hz0/92.9m2 
(1 pc/3 gal-of Hz0/1000 ft2) 

- Mothoxychlor (501oWP) 
.45 Kg/5.7 I of Hz0/92.9m2 
(1 lb/1.5 g1d of H20/1000 ft2) 

- Synergized pyrethrins (label) 

Grain Protectant 

- Malathion ( 57loEC) 
.47 l/7.6-18.9 l of H20/ 
27 tOnnes -
(1 pt/2-5 gal of Hz0/1000 bu) 

- Malathion (dusts) 
2,4,6% - lcbels 

- Synergized pyrethr ins 
(label) 

- Malathion (57%EC) - Malathion (57loEC) 
.47 1/11.3 1 of H20 at .47 l/7.6-18.9 1 of H20/ 
3.8 T/46m2- 27 tonnes -
( 1 pt/3 gal of HzO at 1 gal/ ( 1 pt/2-5 gal/1000 bu) 
500 ft2) - Synergized pyrethr ins 

- Mothoxychlor (251oEC) (6:601oEC) 
.9 l/11.31_ of HzO at 3.8l/ .71l/18.9l of HzO/ 
46m7 27 tonnes 
( 1 qt/3 gal of HzO at. 1 gal/ ( 1.5 pt/5 gal of HzO/ 
500 ft2) 1000 bu) 

- Metmxychlor (5Cl'oWP) 
.45 Kg/11.3 l of HzO at 3.8lf46m2 
( 1 lb/3 gal of HzO at 1 gal/500 ft2) 

- S}'nergize::l p}'Tethrins (6:61Y-~EC) 
.47 l/29.3 I of HzO at 3.8 !/70m2 
( 1 pt/7 gal-;- 3 pt of H20 aC1 gal/750 ft2) 

- Malathion (571oEC) 
1.2lf18.91_ of HzO 
applie::l to runoff 
(2.5 pt/5 gal of HzO) 

- Mothoxychlor (2.51oEC) 
1.8lf18.9 l of HzO 
applied to runoff 
(3.75 pt/5 gal of HzO) 

- Malathion (571oEC) 
.24l/7 .6 of HzO/ 
13.5 tonnes 
(.5 pt/2 gal of Hz0/500 bu) 

- Malathion ( 2% dust) 
9. 1 Kg/27 tonnes 
20 lb/1000 bu 

Surface dressing 
(top 10-15 an) 
or headspace 

- Malathion (573oEC) 
.47 1/7.6-18.9 1 of Hz0/ 
92 .9iii2 -
( 1 pt/2-5 gal of H20/ 
1000 ft2) 

- Synergize:l pyrethrins 
- Bacillus thuringiensis 

1.8 Kg/46.5m2 
(4 lb/500 ft2) 

- Malathion 
- Synergize::l p)'Tethrins 
- Oichlorvos 
- Bacillus thuringiensis 

.45 Ka/37 .81_ of HzO/ 
46.5m2 
( 1 IQ/1 0 gal of HzO/ 
500 ft2) 

- Malathion (571oEC) 
- Bacillus thurinqiensis 
- D1chlorvos (stnp) 

Funigants 
Information oource 

ard Reference 

- Aluminum phosphide 
ma<. 180 tcblets/27 tonnes 

- Chlorq:Jicrin 
- Carbon tetrachloride + 

carbon disulfide ( 80: 20) 
- Eth}'Jene dichloride + 

carbon tetrachloride (75:25) 
- Carbon tetrachloride + 

carbon disulfide+ sulfLC' 
dioxide (80:15:5) 

- Carbon tetrachlor.kle 

- Aluninum ptosphkle 
- Mixt Lres of: 

carbon disulfide 
carbon tetrachloride 
chlorq:Jicrin 
Dichlorvos 
Ethylene dichloride 
!>Ethyl bromide 

-Carbon tetrachlorlde 
- Carbon disulfide 
- Ethylene dichloride 
- Sul fLr dioxide 
- Chloropicrin 
- Ethylene dibranide 

D. McBride 
Insect Control 
( 1984) 

H. Willson 
L-153 
Agdex 1 00/623 
( 1984) 

factsheet 
No. 7180 
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Province, state 
or organization 

South Carol ina 

South Carolina 
( mshell ed 
peanuts) 

Texas 

Bin treatment Grain Protectant 

- Malathion (571£EC) - Malathion (57'!£EC) 
.47 1/11.3 1 of H20 for 92.9m2 .47 l/7.6-18.9 1 of H20/ 
( 1 p"f/3 gar of H2o for 1 000ft2) 27 tonnes -

- ~thoxychlor (501~·/P) ( 1 pt/2-5 gal of H20/ 
.45 Kg/7 .6-11.3..!_ of HzO for 1000 bu) 
92.9m2 - Malathion (1~~ dust) 
( 1 lb/2-3 gal of H2o for 27 Kg/27 tonnes 
1000 ft2) (60 lb/1000 bu) 

- Methoxychlor (251£EC) - Synergized pyrethrins 
.94 l/11.3 l of H20 for 92.9m2 (6:601£EC) 

(1 qt73 gal of H20 for 1000 ft2) .94 l/7 .6-18.9 l of Hz0/1000 bu) 
- Synergiza:l pyrethrins (6:60%EC) 27 tOnnes -

Surface dressing 
(top 10-15 an) 
or headspace 

- Bacillus thuringiensis (WP) 
.45 g/3.8 1 of H20 
( .1 lb/gaCof HzO) 

- Bacillus thuringiensis 
(dust) 

1.8 Kg/46.5m2 
(4 lb/500 ft2) 

- Dichlorvos 
1 str ip/28. 3m3 
(1 strip/1000 ft3) 

.63 l/11.3..!_ of HzO for 92.9m2 (1 qt/2-5 gal of HzO/ 
( 1. 3 pt/3 gal of H2D/1000 ft2) - Synergizoo pyrethrins ( .08:1.1% dust) 

- Bacillus thuringiensis 27 Kg/27 tonnes 
(tobacco storage) (60 lb/1000 bu) 
57 g/18.9 l of HzO at 1.9 l/ 
92.9m2 - -
(2 oz/5 gal of HzO at .5 gal/1000 ft2) 

- Malathion (57'!£EC) 
1.2 l/18.9 l of H20 for 
13.6-tonnes-
(2.5 pt/5 gal of H20 for 
15 tons) 

- Synergized pyrethrins (6:6Cl'£EC) 

- Malathion ( 25%WP) 
. 79 k:f7 .6 l of H20 for 
92.9m 
( 1. 75 lb/2 gal of H20 

for 1000 ft2) 

1.4 1/18.9 l of H20 for 13.6 tonnes 
(3 pt/5 gal-of HzO for 15 tons) 

- Malathion ( 5 7%EC) 
.16 l/3.8 1 of H20 
applTed to-nnoff 
( .3 pt/gal of H2Dl 

- Methoxychlor (251£EC) 
.35 l/3.8 l of H20 

- Malathion (57'!0EC) 
.47 l/3 .8-7 .6 l of H20 for 
27 tOnnes -
( 1 pt/2-5 gal of H20 

for 1 ODD bu) 
- Malathion ( 1~0 dust) 

- Malathion (57'!£EC) 
.24 l/3.8-7.6 l of H2D/ 
92.9m2 -
(. 5 pt/1-2 gal of H20/ 

1000 ft2) 
- Malathion (dust) 

Funigants 

- Aluminum phosphide 
150 tablets/27 tonnes 
( 1000 bu) 
300 pellets/27 tonnes 
( 1000 bu) 

- ~thy! branide 
.9 Kg/28.3m3 
(2 lb/1000 ft3) 

- Alunirum ptnsph:ide 

Information SJurce 
ard Reference 

P. Horton 
Agr. Chsn. 
Han:! bod< 
( 1984) 

125 tablets/28.3m3 (1000 ft3) 
165-200 pellets/28. 3m3 ( 1000 ft3) 

- ~thy! bromide 
.23 Kg/Z8.3m3/Z4h 
( .5 lb/1000 ft3/24h) 

- Alunirum phlsph.kle 
180 tablets/27 tonnes 
( 1000 bu) 
300 pellets/27 tonnes 
(1000 bu) 

- ~thyl bromide 

P. Hanman 
81410 
( 1982) 
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Province, state 
or organi zat .ion 

Texas (cont'd) 

Virgina 

Washirgton 

Bin treatment 

applied to runoff 
(. 75 pt/gal of H20) 

- Synergized pyrethr ins ( .1: 1~~) 

Grain Protectant 

22.6 Kg/27 tonnes 
(50 lb/1000 bu) 

- Malathion (6% dust) 
4.5 Kg/27 tonnes 
(10 lb/1000 bu) 

- Malath.ion (5n;Ec) - Malathion (57%EC) 
.24 ..!/9.51. of HzO for 116m2 .47 ..!/18.91. of HzO/ 
(.5 pt/2.5 gal of H20 for 27 tonnes 
1250 ft2) (1 pt/5 gal of HzO/ 

- Methoxychlor (25?;EC) 1000 bu) 
.74 l/9.5 1 of HzO for 116m2 -Malathion (6?; dust) 
(25 oz/2.5-gal of HzO for 4.5 g/27 tonnes 

-Methoxychlor (5[1';\•/P) (1 all/1000 bu) 
4.5 Kg/9.5 l of HzO for 116m2 - Synergized pyrethrins 
(1 lb/2.5 gal of H2o for (6:6CP;Ec) 
1250 ft2) .62 l/18.9 l of HzO/ 

- Synergized pyrethrins 27 tOnnes -
(6:60%EC) (21 oz/5 gal of H2D/ 
.16 1/9.5 1 of H20 for 116m2 1000 bu) 
(5.roz/2.5 gal of HzD for 1250 ft2) 

- Malathion (57?;Ec) 
3.8 1/94.5 1 of H2o 
applied to runoff 
( 1 gal/25 gal of H20) 

- Methoxychlor (25?;Ec) 
3.8 1/34.2 l of HzD applied 
to rmoff 
(1 gal/9 gal of HzO) 

- Methoxychlor (50?0WP) 
1.8 Kg/34.2 1 of HzO 

- Malathion ( 5 n;EC) 
.47 l/7.6-18.9 l of HzO/ 
27 tonnes 
(1 pt/2-5 gal of Hz0/1000 bu) 

- Malathion ( 1~0 dust) 
27 Kg/27 tonnes 
(60 lb/1000 bu) 

- Synergized pyrethrins 
(looel) 

Surface dressing 
(top 1G-15 an) 
or headspace 

1%: 13.6 Kg/92 .9m2 
(30 lb/1000 ft2) 

6?;: 2.3 Kg/92.9m2 
(5 lb/1ooo ft2) 

- Synergized pyrethr ins 
( .3:3?;) 

3.8-7.6 1 for 92.9m2 
(1-2 gal-for 1000 ft2) 

- Oichlorvos (strip) 
- Bacillus thuringiensis 

- Malathion (57?;EC) 
.24 l/3.8-7.6 1 of HzO/ 
92.9iii2 -
(.5 pt/1-2 gal of HzO/ 
1000 rt2) 

- Oichlorvos (2(JI~ strip) 
1 strip/28.3m3 

- Bacillus thurinqiensls 
.05 Kg(WP)/3.8 1 of HzO 
at .28 1/.03~ 
( .1 lb (WP)/gal of H20 
at .6 pt/bu) 
1.8 Kg (dust)/46.5m2 
(4 lb (dust.)/500 rt2) 

Funigants 
Infonnation rource 

ard Reference 

- Carbon tetra::hlor.ide + 
carbon disulfide (80:20) 

- Carbon tetra::hlor.ide + 
-ethylene dichloride (25:75) 

- Ethylene dlbranide + 
ethylene dichloride + 
carbon tetrachloride (5:35:60) 

- Aluninun phosphide 
- Ethylene dichlor.ide + 

carbon tetrachloride (70: 30) 
18.9-37.8 1/27 tonnes 
flat star a"ge 

- Carbon tetrachloriDe + 
carbon disulfide (80:20) 

J. Roberts Sr. 
PLb l . 444-6 82 

(1982) 

11.3-30.2 1/27 tonnes flat stnr8Je 
(3.8 gal/1000 bu flat storage) 

- Aluninun phosph.ide 
90-180 tablets/27 tonnes 
( 1000 bu) 

EM3314 
( 1980) 

20G-400 pellets/27 tonnes (1000 bu) 
- Methyl bromide 

.9 Kg/28.3m3 
(2 lb/1000 ft3) 

- Chlorcpicr'in 
1 .4 Kg/27 tonnes 
(3 lQ/1 ODD bu) 



~ 

Province, state 
or organization 

~Jashirgton 
(cant' d) 

West Virginia 

Bin treatment 

applied to runoff 
(4 lb/9 gal of H2o) 

- t1alathion (57%EC) 
.47 1/11.3 of 1 of H2o at 
3. 78-l/46.5m2 -
( 1 pt73 gal of H2o at 
1 gal/500 rt2) 

- t'ethoxychlor (25%EC) 
.94 l/11.3 1 of "'O at - ';;2 ''L 
3. 78 1.46.5m 
( 1 qt73 gal of H20 at 
1 gal/500 ft2) 

- Methoxychlor (51J'oi~P) 
.45 Kg/11.3 1 of H2o at 
3. 78 l/46.5m7 

Grain Protectant 

- Malathion (57'~EC) 
.47 1/7.6-18.9 1 
of filo/27 tonnes 
( 1 pt/2-5 gal of H2o; 
1000 bu) 

- Synergize::l p}'Tethrins 
(6:6CIH) 
.7 l/18.9 .!_of H20/ 
27 tonnes 
( 1. 5 pt/5 gal of H2o/ 

( 1 lb73 gal of H2o at 1 gal/500 rt2) 
- SyneOJized pyrethrins (6:60EC) 

.47 1/26.5 1 of H2o at 3.78 l/69.7m2 
(1 pt/7 gaCof H2o at 1 gal/750 rt2) 

Surface dressing 
(top 10-15 an) 
or headspace 

- Malathion (57!oEC) 
- Synergized pyrethrins 

(6:6Cl'OEC) 
- Bacillus thuringiensis 

.45 Kg/37.8 1 of Hz0/46.5m2 
(1 lb/10 gal-of Hz0/500 rt2) 

- Dichlorvos 
1 strip/28.3m3 
( 1 str ip/1 000 ft3) 

~tes: a) All malathion fonnulations are praniun grade (deodorized) 
b) Synergized pyrethrins contain the S}'ne~ist piperonyl butoxide (pyrethr.ins: piperonyl butoxide) 
c) Fumigant application rates vary with tenperature, structure type, and grain type. 
d) Treatment limitations are not presenta:l in this tcble. 

Fumigants 

- Carbon tetra::hlor:ide + 
carbon disulfide (80:20) 
7.6-15.1 1/27 tonnes 
( 2-4 gal/TOOO bu) 

- Carbon tetra::hlor:ide + 
ethylene dichloride (25:75) 
15.1-30.2 1/27 tonnes 

Infonnation source 
a rd ReFerence 

-Chloropicrin+ carbon tetrachloride (20:80) 
5. 7 l/27 tonnes 
(1.5-gal/1000 bu) 

- Ethylene dibranide + 
ethylene dibranide + 
carbon tetra::hloride (7:30:63) 

- Ahrninum pmsphide 
- Methyl branide 
- Carbon disulfide 
- Carbon tetrachloride 
- Chlorq:~icrin 
-Ethylene dichloride 

J. Baniechi 
Pest Inf. Series 

80 (1984) 

e) Requests sent for extension infonnation on control of stored-product insects in grain to 50 states and 10 provinces. (Many rely on federal 
recanmerdat ions) • 

f) The fumigant ethylene dibromlde (ard any mixture containirg this chanica!) was de-registered in the U.S. and Canada in 1984. 
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