
Division of Agricultural Sciences and Natural Resources  •  Oklahoma State University

EPP-7098

Oklahoma Cooperative Extension Fact Sheets 
are also available on our website at: 

facts.okstate.edu

Oklahoma Cooperative Extension Service

December 2018

Edmond L. Bonjour
Associate Extension Specialist - Stored Products Entomologist

Introduction
	 Protecting grain in storage is important for maintaining 
the quality of grain for the best economic gain. Preparing 
storage structures prior to harvest is an important part in 
achieving this goal. There are multiple steps to take to ensure 
grain quality is preserved. Sanitation through cleaning all 
equipment that will be in contact with new grain is essential. 
This includes storage structures, grain handling equipment 
and transportation vehicles. It is necessary to keep the area 
surrounding storage structures free of vegetation and spilled 
grain. Maintenance of all equipment is critical to safeguard 
all equipment is functioning properly and the storage struc-
ture is properly sealed to prevent moisture and insects from 
entering. Insecticides for the treatment of empty structures 
and surrounding perimeters aid in controlling insect activity 
and minimize initial insect infestations. More information can 
be found on these topics in Fact Sheet BAE-1112, Preparing 
Grain Bins and Flat Storages Prior to Harvest or Incoming 
Product Storage.

Grain Protectants
	 The cleaner the grain is when being stored, the fewer 
problems there will be in the future. Grain quality never improves 
with storage, so the goal is to maintain grain as near to harvest 
quality as possible. Grain protectants help in preserving the 
quality of the grain from insect damage. Grain protectants 
are insecticides applied to the grain as it is being loaded into 
the storage structure. Apply the insecticide to a moving grain 
stream at the bottom of the bucket elevator, auger or belt 
to ensure the insecticide comes into contact with as many 
grain kernels as possible while the grain is moving to its final 
destination. Table 1 shows a list of insecticides labeled for 
use as grain protectants.
	 Most grain protectants are applied to the entire grain 
mass. However, a few products allow for an alternative treat-
ment where the insecticide is only applied to certain layers 
of the grain mass. One method is to treat only the top 2 to 3 
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feet of grain. Another method is to treat only the bottom and 
top layers of the grain mass. The last method is to treat the 
bottom layer of grain, every fifth load and the top layer, if the 
structure is large enough to accommodate multiple loads of 
grain. Please read the label carefully to see if the product al-
lows for layer treatments. Products labeled for the option of 
layer treatments are noted in Table 1.

Top-dress Treatments
	 Many of the grain protectants also can be used as a 
top-dress treatment where the insecticide is applied to the 
grain surface to prevent insect infestation from occurring 
from the top of the structure. In most cases, the insecticide is 
incorporated into the top four inches of grain, but one product 
requires mixing the product to a grain depth of 1 foot from the 
top surface. A few insecticides are applied to the grain surface 
without mixing. Two insecticides are applied in two stages, 
where the first half of the calculated amount of product is 
applied and incorporated, then the second half is applied to 
the grain surface and left undisturbed. A list of insecticides 
labeled for top-dress treatments can be found in Table 2.

Insecticide Application
	 It is the law to read the insecticide label and follow all 
instructions. Not all of the products listed in Tables 1 and 2 
are to be used on all stored grains. Be sure to apply the ap-
propriate insecticide on the correct commodity and as they 
are intended as instructed on the label. Always wear personal 
protective equipment as the label instructs when mixing and 
applying insecticides. Safety is a critical component when 
using insecticides.
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Table 1. Grain Protectants.
		
Product 
(active ingredient)	 Application	 Notes

Actellic 5E Insecticide	 9.2 -12.3 fl oz/5 gal water/30 tons grain	 Only for use on corn and grain sorghum. 
	 (pirimiphos-methyl)	
Centynal Insecticide	 4.88 - 9.14 fl oz/5 gal water/1,000 bu	 Rates vary depending on type of grain. 
	 (deltamethrin)	
Centynal EC Insecticide	 5.15 - 19.20 fl oz/3-5 gal water/1,000 bu	 Rates vary depending on type of grain and desired 
	 (deltamethrin)		  concentration of insecticide.
D-Fense SC Insecticide	 4.88 - 9.14 fl oz/gal water/1,000 bu	 Rates vary depending on type of grain. 
	 (deltamethrin)	
Diacon IGR	 1.0 - 7.0 fl oz/5 gal water/1,000 bu	 An insect growth regulator that will not kill adults 
	 ((s)-methoprene)		  but prevents development of larvae into adults.  
			   May apply as a tank mix with Centynal.  Rates vary 
			   depending on type of grain and desired 
			   concentration of insecticide.
Diacon IGR Plus	 5.15 - 19.20 fl oz/3-5 gal water/1,000 bu	 An insect growth regulator Plus adulticide.  Rates 
	 (deltamethrin and		  vary depending on type of grain and desired 
	 (s)-methoprene)		  concentration of insecticide.
Diacon-D IGR	 8.0 - 10.0 lbs/1,000 bu	 An insect growth regulator that will not kill adults 
	 ((s)-methoprene)		  but prevents development of larvae into adults.  
			   Wear dust mask and protective gloves.
DiPel DF	 0.05 lb/gal water	 Apply 0.6 pint of this mixture per bushel as the last 
	 (Bacillus thuringiensis)		  (top) 4 inch layer of grain is augered into bin. Only 
			   controls moths.
DiPel ES	 1.45 fl oz/gal water	 Apply 0.6 pint of this mixture per bushel as the last 
	 (Bacillus thuringiensis)		  (top) 4 inch layer of grain is augered into bin. Only 
			   controls moths.
Dryacide 100	 28.0 - 56.0 lb/1,000 bu	 Wear respirator.  Optimal performance is achieved 
	 (diatomaceous earth)		  with low grain moisture (<12%). Layer treatments 
			   are an option.
EverGreen Crop 	 1.0 qt/7.5 gal water and apply at	 Thoroughly mix the emulsion.
Protection EC 60-6	 4 - 5 gal/1,000 bu 
	 (pyrethrins and  
	 piperonyl butoxide)		
EverGreen Pyrethrum 	 30.0 fl oz/5 gal water/1,000 bu	 Thoroughly mix the emulsion.
Concentrate 
	 (pyrethrins)	
Insecto	 1.0 - 2.0 lb/ton	 Wear respirator.  Layer treatments are an option. 
	 (silicon dioxide from 
	 diatomaceous earth)	
PBO-8 Synergist	 0.43 - 0.91/100 lb	 Rates vary depending on type of grain. Usually 
	 (piperonyl butoxide)		  applied in mixture with an insecticide registered for 
			   use on stored grains.
Protect-It	 9.6 - 18.0 lb/1,000 bu	 Rates vary depending on type of grain. Optimum 
	 (diatomaceous earth and 		  effectiveness when grain is below 14.5% moisture
	 silica gel)		  content with relative humidity at 70% or less. Layer 
			   treatments are an option.
Pyronyl Crop Spray	 1.0 pt with 3.625 gal water and	 Thoroughly mix the emulsion. 
	 (pyrethrins and	 apply at 4 - 5 gal/1,000 bu 
 	 piperonyl butoxide)		
Sensat	 5.9 - 10.5 fl oz/5 gal water/1,000 bu	 Rates vary depending on type of grain. 
	 (spinosad)	
Storcide II	 6.6 - 12.4 fl oz/5 gal water/1,000 bu	 Rates vary depending on type of grain. Not for use 
	 (chlorpyrifos-methyl		  on corn. 
	 and deltamethrin)	
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Table 2.  Top-Dress Treatments.		

Product 
(active ingredient)	 Application	 Notes

Actellic 5E Insecticide	 3.0 fl oz/2 gal water/1,000 ft2	 Only for use on corn and grain sorghum.  Apply 
	 (pirimiphos-methyl)		  one-half of mixture evenly across grain surface and 
			   rake into the grain to a depth of 4 inches.  Apply 
			   remaining half to the grain surface and leave 
			   undisturbed.
Diacon IGR	 1/30 fl oz/1,000 ft2	 Do not flood top-dress area. 
	 ((s)-methoprene)	
Diacon-D IGR 	 8.0 lbs/1,000 ft2	 An insect growth regulator that will not kill adults 
	 ((s)-methoprene)		  but prevents development of larvae into adults.  
			   Wear dust mask and protective gloves.  Rake into 
			   grain to a depth of 1 foot.
DiPel DF	 0.5 lb/5-10 gal water/500 ft2	 Mix into top 4 inches of grain. 
	 (Bacillus thuringiensis)	
DiPel ES	 15.0 fl oz/5-10 gal water/500 ft2	 Mix into top 4 inches of grain. 
	 (Bacillus thuringiensis)
Dryacide 100	 2.0 - 3.0 lb/1,000 ft2	 Wear respirator.  Optimal performance is achieved 
	 (diatomaceous earth)		  with low grain moisture (<12%).		
EverGreen Crop 	 1.0 qt/19 qts water and apply	 Mix into top 4 inches of grain.
Protection EC 60-6	 at 1 - 2 gal/1,000 ft2 
	 (pyrethrins and  
	 piperonyl butoxide)		
EverGreen Pyrethrum 	 1.0 qt/14 qts water and apply	 Mix into top 4 inches of grain.
Concentrate	 at 2 gal/1,000 ft2 
	 (pyrethrins)		
Insecto	 4.0 lb/1,000 ft2	 Wear respirator.  Apply at monthly intervals with the 
	 (silicon dioxide from 		  first appearance of moths and continue until early
	 diatomaceous earth)		  fall.
Protect-It	 3.0 or 40.0 lb/1,000 ft2	 Optimum effectiveness when grain is below 14.5% 
	 (diatomaceous earth 		  moisture content with relative humidity at 70% or
	 and silica gel)		  less.  Lower rate if entire grain mass treated with 
			   insecticide at loading or higher rate if entire grain 
			   mass is untreated.
Pyronyl Crop Spray	 1.0 qt/19 qts water and apply	 Mix into top 4 inches of grain. 
	 (pyrethrins and	 at 1 - 2 gal/1,000 ft2 
	 piperonyl butoxide)		
Sensat	 2.6 fl oz/2 gal water/1,000 ft2	 Apply one-half of mixture evenly across grain 
	 (spinosad)		  surface and rake into the grain to a depth of at least 
			   4 inches.  Apply remaining half to the grain surface 
			   and leave undisturbed.
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WE ARE OKLAHOMA
for people of all ages.  It is designated to take 
the knowledge of the university to those persons 
who do not or cannot participate in the formal           
classroom instruction of the university.

•	 It utilizes research from university, government, 
and other sources to help people make their own 
decisions.

•	 More than a million volunteers help multiply the 
impact of the Extension professional staff.

•	 It dispenses no funds to the public.

•	 It is not a regulatory agency, but it does inform 
people of regulations and of their options in meet-
ing them.

•	 Local programs are developed and carried out in 
full recognition of national problems and goals.

•	 The Extension staff educates people through 
personal contacts, meetings, demonstrations, 
and the mass media.

•	 Extension has the built-in flexibility to adjust its 
programs and subject matter to meet new needs.  
Activities shift from year to year as citizen groups 
and Extension workers close to the problems 
advise changes.

The Cooperative Extension Service is the largest, 
most successful informal educational organization in 
the world. It is a nationwide system funded and guided 
by a partnership of federal, state, and local govern-
ments that delivers information to help people help 
themselves through the land-grant university system.

Extension carries out programs in the broad categories 
of  agriculture, natural resources and environment; 
family and consumer sciences; 4-H and other youth; 
and community resource development. Extension 
staff members live and work among the people they 
serve to help stimulate and educate Americans to 
plan ahead and cope with their problems.

Some characteristics of the Cooperative Extension  
system are:

• 	 The federal, state, and local governments       co-
operatively share in its financial support and 
program direction.

•	 It is administered by the land-grant university as 
designated by the state legislature through an 
Extension director.

•	 Extension programs are nonpolitical, objective, 
and research-based information.

•	 It provides practical, problem-oriented education 


