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General Production Information

Pesticide registration guidelines require residue tolerances for a raw agricultural commodity or by-
product in excess of 250,000 tons in the U.S. Aspirated grain dust from sorghum planting seed was of 
interest to the U.S. Environmental Protection Agency in determining if this by-product required 
chemical residue tests for pesticides being registered for seed production use only. Five seed firms, who 
process over 96% of the sorghum seed in the U.S., provided information on seed clean out rates and 
disposal methods of aspirated grain dust. Nutrition consultants provided information on grain dust use in 
beef and dairy rations. 

Quantities of aspirated grain dust removed from sorghum planting seed ranged from 0.5% to less than 
1%. The volume of planting seed processed in the U.S. was calculated using data from several sources. 
Seed production acreage estimates ranged from 50,000 acres to 100,000 acres (the most liberate 
assumptions). Seed quantities ranged from a low of 53 million pounds (FAO estimate) to 375 million 
pounds (from the most liberal calculations). The most realistic quantity was 220 million pounds of seed, 
based on information from industry leaders actually involved in seed production for domestic and export 
markets. 

Using the highest rate of dust collection (0.75%) and largest volume of sorghum planting seed (375 
million pounds from 100,000 acres), the greatest quantity of aspirated grain dust in the U.S. sorghum 
seed industry would be 14 tons per year. The least amount would be 2.0 tons (based on the lowest seed 
estimate) and most realistic quantity would be 8.25 tons per year. 

None of the seed processing firms indicated any sales or delivery of the grain dust by-product to feed 
mills, beef feedlots, or dairies. Several logical reasons were cited. A survey of professional nutritionists, 
who work in the region where sorghum seed is processed and commonly advise feeders on ration 
formulation, did not know of any aspirated grain dust from seed firms that was being fed to commercial 
beef or dairy producers. 

In considering food safety aspects, any estimate of grain dust from the sorghum seed industry is 
exponentially well below the 250,000 ton threshold required for a tolerance for pesticides that may be 
labeled "for seed production use only".

The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



 
 
Cultural Practices

Background on sorghum planting seed: 
Commercial production of all sorghums [Sorghum bicolor L.)] is concentrated in Texas, Kansas, 
Nebraska, and Oklahoma; total U.S. production is usually about 8.5 million acres. In contrast, both corn 
and soybean acreages are nearly ten times that of sorghum. Native to Africa, the U.S. is the global leader 
in sorghum breeding and seed production. Planting seed is specially grown and processed for 
commercial production of grain sorghum, sorghum-sudangrass for silage or summer grazing, and other 
uses. There is virtually no farmer-processed planting seed in the U.S. Australia and Argentina are major 
producers of sorghum seed.

Hybrid sorghum seed is produced by planting a predominance (80% or more) of female lines (male 
steriles) with inter-dispersed rows of male pollinator lines. Each type is planted separately to 
synchronize pollen shed with the maturity of female flowers. Over 96% of the U. S. sorghum planting 
seed is produced in Texas, primarily in the High Plains region by less than ten firms (Leamons, 1996). 
Seed is processed in this area and is then sold for domestic and export markets (primarily Latin 
America). Over 95% of the U.S. certified sorghum seed is produced in Texas (AOSCA), averaging 
18,100 acres and represents about 20% of the total seed production. 

Pesticides are used to protect the seed crop against seeding diseases, soil-borne insects, weeds (primarily 
grasses, pigweed, and johnsongrass), sorghum midge, and other insects. Pest problems and pesticide use 
in seed fields are the same as those applied in commercial grain fields. Pesticide use in the U.S. sorghum 
industry was summarized by Morrison et al. (1991).

In the pesticide registration process, chemical tolerances are required for any raw agricultural 
commodity (such as grain) and feed-use by-products that may result from cleaning or processing of the 
major feedstuff. Since the U.S. Environmental Protection Agency (EPA) sometimes receives requests to 
register a pesticide "for seed production use only", information on the amount and use of by-products 
from the processing and cleaning of planting seed is essential. It should be noted that feedstuffs are 
exempt from tolerance requirements if the total quantity is less than 250,000 tons (Markle et al., p391). 
Since no data existed for the sorghum seed industry, a survey was conducted to determine the extent of 
by-products that may result in the production of planting seed for sorghum .

Survey and assesment: 
A survey was conducted by contacting key people in the major sorghum seed firms in the U.S. A survey 
outline was followed to obtain consistent information on practices in handling seed, cleaning procedures, 
and estimates of "clean out" when seed was processed. Respondents were identified from a list of 
principle states and firms who produce sorghum seed in North America [Texas Seed Trade Association 
(TSTA)and the Association of Official Seed Certifying Agencies (AOSCA)]. The firms that participated 
in this survey handle over 87% of the U.S. sorghum seed (based on records from AOSCA and the TDA 



Seed Testing Laboratory). A list of seed industry respondents and knowledgeable experts who 
participated in this assessment are summarized in an appendix. Information was obtained by telephone 
during December, 2001. All seed firms and industry consultants responded to all questions and requests 
for information.

Seed production, handling, and storage: 
Planting seed is produced by seedsmen under contractual arrangements with leading farmers. Seed firms 
provide the basic seed stock, designate field production requirements, and monitor the crop during the 
year. Bennett et al. (1990) described sorghum seed production in more detail. Approximately 22 percent 
of the seed fields are also inspected in a seed certification program of the TDA. Seed harvest is under the 
purview of the seed firm. Moisture and maturity in the seed heads are monitored prior to harvest. Since 
genetic purity must be maintained, harvesting equipment, trucks, and all hauling and handling 
equipment is managed separately from the equipment used in commercial grain production. Planting 
seed is never co-mingled or handled together in any commercial grain production or post-harvest 
operations. 

Trucks, specially cleaned and designated for seed, haul the product to the seed processing plant, where it 
is weighted, probed and sampled on arrival. Most firms store the seed crop as it comes from the field 
without air, aspiration, or mechanical separation of trash at that time. None of the firms indicated (would 
not tolerate) any co-mingling of planting seed with commercial grain seed. Moisture content of 12 to 
13% was desired; higher levels were reduced by forced ambient or slightly heated air through the seed 
bins. Seed was stored in pre-cleaned designated bins on the premises of the seed firm. Most firms used 
10 to 30 or more storage bins to retain separate identity of individual seed lines or hybrids. Individual 
bin capacities commonly ranged from 30,000 to 100,000 pounds. Stored-product insect damage was 
managed at each site by a PAMS strategies (Prevention, Avoidance, Monitoring, and Suppression - see 
Coble, 1998), which included pre-storage cleaning of bins, sanitation in and around the site, surveillance 
for flying insects and checking pheromone traps, and use of aluminum phosphide (such as Phostoxin). A 
USDA National Agricultural Statistics Service survey of post-harvest grain sorghum storage in Kansas 
indicated that less than 3.5 percent had to be treated to control insects (Anon. 2001).

Aspirated Grain Dust - source and definitions: 
The sorghum plant produces its seed on a single panicle (main seed head). Seed are borne on numerous 
spikelets (sub-branches). Seeds are bracketed by two glumes and other thin plant parts that offer 
protection during flowering and seed development. Glumes, other plant parts (mostly lemma and palea) 
associated with the seed, and seed stalks commonly separate and are discarded in the field during 
harvest. However, some glumes and plant parts may need to be separated as planting seed is processed.

Most of trash and extraneous plant parts are separated and left in the field at harvest. After storage and 
drying, sorghum seed is processed similar to that of other planting seed (Klein et al. 1961). Early in the 
seed cleaning process, pneumatic and aspirator separators remove light fractions, based on differential 
resistence to air flow. In sorghum, this fraction primarily contains seed glumes and dirt that were not 
removed in the field. The product is quite dusty, has a low density, and does not flow or handle well as a 
bulk product. Growing conditions had some effect on seed size and total clean out but little impact on 



the aspirated grain fraction.

The American Feed Control Officials (AFCO) has well-established definitions for various ingredients 
and by-products found in feed trade channels in the regulation and manufacture of commercial livestock 
feeds. The same definitions carry International Feed Numbers (IFN) for international consistency and 
trade. AFCO definitions are applicable, concerning by-products of sorghum planting seed:

"Aspirated grain fractions" are those plant parts obtained during normal aspiration of cereal and oil 
seed crops in the handling of the product and consist primarily of plant parts, including glumes and 
contain not more than 15 percent ash (dirt). [AFCO definition 60.43]

"Grain screenings" consist of 70 percent or more grains resulting from light weight and broken seeds 
and contain not more than 6.5 percent ash (dirt). The product may be specifically defined if it contains 
50 percent or more of one grain, such as 'sorghum grain screenings'. [AFCO definition 81.1]

"Chaff and/or dust" consist of material separated during grain or seed processing if the product 
contains more than 15 percent ash (high amounts of dirt or sand) and may include hulls, stem joints, 
elevator dust, sweepings, grains, or seeds. [AFCO definition 81.3]

The EPA listing of raw agricultural commodities and livestock feeds derived from crops includes 
reference to aspirated grain fractions (previously 'grain dust') as dust collected at grain elevators. The US 
EPA definition of "aspirated grain fractions" (Markle et al., p 401) is the same as the ACFO definition 
that is commonly recognized in the feed manufacturing industry

 
 

Use and disposal of aspirated grain dust

Seedsmen reported the following on the use and disposal of aspirated sorghum grain dust:

●     The product was deposited in a bin, "blow box", small trailer, or portable feeder for the easiest, 
least cost means of removing it from premises.

●     No firm reported selling aspirated grain fraction and cited several reasons: 
�❍     the total volume was too low to merit marketing to any feed mill 
�❍     nutritional value low, highly variable, and not attractive to commercial feed lots 
�❍     sale of the product would require registration as a feed ingredient 
�❍     grain dust was not co-mingled with other cleanings; want to retain the feed value of grain 

screenings and not diminish that by-product by mixing grain dust with the cracked grain 

●     Disposal methods of aspirated grain dust cited by seed processing firms included: 
�❍     product commonly dumped in pastures, spread on land, or discarded in a pit 



�❍     sometimes local farmers would haul the product away in portable feeders at no cost to the 
seedsman and feed it to beef cows, yard hens, or other non-commercial livestock 

�❍     there were no reports of sale, barter, or economic value of the by-product

Animal nutritionists reported on aspirated sorghum grain dust from the seed industry:

●     the volume was too low to justify formulation into commercial rations 
●     reported no use or interest in use by beef feed lots or dairy industry 
●     highly seasonal in supply, very few suppliers, and geographically limited

 
 

Estimates of Aspirated Grain Dust from processing planting seed

Percentages of aspirated grain dust: 
Seed plant operators were asked to estimate the percentage of grain dust removed when processing 
planting seed. All seedsmen reported that clean out volumes varied annually due to seasonal growing 
conditions. For example, heat stress, moisture and restricted growing conditions, rainfall and irrigation, 
and basic differences between parental lines affected the clean out or 'yield' when seed was being 
processed for use by farmers for planting their crop. 

Seedsmen kept records and knew the total clean out figures from sorghum seed, which included both 
grain dust and screening. Total clean outs varied for different seed lots and hybrids based on genetic and 
environmental conditions. Grain dust was typically removed with the scalper, vacuum, or air aspiration. 
Seedsmen did not calculate amounts of aspirated grain dust since volumes were low and by-product was 
not sold. The major clean out portion in sorghum was from cracked or under-sized seed, which was sold 
as a livestock feed ingredient (grain screenings). However, seedsmen could estimate the amount of grain 
dust, based on experience and the difference between total clean outs and screening.

Seedsmen estimates of aspirated grain dust generated at their facilities ranged from 0.5% to less than 
1.0%, with an average of 0.75% (see Table 1). A consulting engineer, who worked or had worked in all 
of the major sorghum planting seed facilities during the past 25 years, indicated that grain dust 
collections were consistently less than 1 percent and commonly less than 0.5%. Consequently, the 
calculated average of 0.75% was considered to be a high estimate of the actual amount of dust generated 
in the sorghum seed industry. 

Table 1. Percentage of clean out products after processing sorghum planting seed in the U.S.1

Firm 

Reporting

Aspirated grain fraction 2 Screenings

fraction 3

Total clean out

from seed



A < 1.0% 5 to 7% 6 to 8%
B 0.5% 4.5 to 7.5% 5 to 8%
C <1% 5 to 8% 6 to 9%
D 0.5% 4.5 to 6.5% 5 to 8%
E 0.5% 4 to 7% 4.5 to 5.5%
F <1% 4 to 6% 4.5 to 6.5%

average 0.75% 4.5 to 7.0% 5.2 to 7.5%

1Data based on a December, 2001 survey of five seed firms and a consulting engineer who handle 96% of the 
sorghum planting seed produced and processed in North America for domestic and international sales. 
Respondents were identified by code letters to avoid disclosing individual responses or proprietary information.

2Fraction includes seed glumes, light or chaffy plant parts, small seed stalks, other plant parts, and dust removed 
by "top air", scalpers, or air-separated material from sorghum planting seed, as defined by AFCO.

3Includes cracked, undersized, and shriveled seed separated by round and slotted screens, gravity tables, or other 
means in the cleaning and conditioning of seed for planting, as defined by AFCO.

 
 
Estimates of grain dust produced in producing planting seed: 
Quantities of aspirated grain dust that may be expected from the U.S. sorghum seed industry were based 
on several estimates of seed production acres, with liberal allowances for net seed yields (unharvested 
pollinator rows and after clean outs). In some cases, additional quantities were included for export sales. 

Based on data from several sources on seed production and quantities of aspirated grain dust generation 
from planting seed, aspirated grain dust could range from a high of 14 tons (from most liberal 
assumptions) to a low of 2.0 tons (based on the lowest estimate of seed production).
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Contacts

Knowledgeable experts providing information:

Over 20 interview participants included seedsmen, seed trade and seed certification representatives, and 
private consultants who advise the seed and livestock industries. Participants represented expertise in 
seed handling methods and equipment. Participant experience varied from 12 to 40 years: 58% had over 
20 years of experience, 42% had 10 to 20 years of experience, and non had less than 10 years 
experience. 

Participant Firm or organization Contact
Seed Industry Representatives
Nathan Boardman, President 
Chris Borch, Production Supervisor

Crosbyton Seed Company 
Box 429, Crosbyton, TX 79322

806-675-2308

Bill Townsend, President Garrison-Townsend Seed Co.  
POB 2420, Hereford, Texas 79045

806-364-0560



Kyle Schmidt, Operations Sup. Monsanto Company 
POB 417, Dumas, TX 79029

806-935-5623 
935-6423

Sammy Bounds, Production Sup. Pioneer Hi-Bred International 
RR3 Box 125, Plainview, TX 79072

806-293-5231 
296-4651

Larry Richardson, President 
Gerald Sides, Production Sup.

Richardson Seed Company 
Box 60, Vega, TX 79092

806-267-2379

Wendell Howard, Sales Mgr Richardson Seed Incorporated 
3908 N. Frankfort St. 
Lubbock, TX 79416

806-749-2247

Charles Leamons, Executive V.P. Texas Seed Trade Association 
POB 906, Brenham, TX 77834-0906

979-251-8970

Greg Lowry 
Executive V. P.

Association of Official Seed 
Certifying Agencies (AOSCA), 55 
SW 5th Ave, Suite 150, Meridian, IN 
83642

202-884-8225

Floyd Kostelka, Seed Certification Seed Lab, Texas Dept. of Agriculture 
POB 629, Giddings, TX 78942

979-542-3691 
542-1126

Jeff Dahlberg, Ph. D. 
Research Director

National Grain Sorghum Producers 
POB 5309, Lubbock, TX 79408

806-749-3478

Fred Miller, Ph.D. 
Sorghum consultant and breeder

Miller Ag Enterprises 
6417 Zak Rd., Bryan, TX 77808

979-589-3232

Leonard Keeton, P.E., processing plant design 
and consultant

Agri-Tech Inc. 
10510 CR 1100, Wolfford, TX 79382

806-866-9440

Feed and Livestock participants
Ben Jones, Sup. Field Operations 
Larry Whitlock, Product Compliance 

Texas Feed & Fertilizer Control 
Service 
Texas A&M University, 
College Station, TX 77843-2114 

979-845-4111

Gary Goodall, Dairy Consultant Dept of Animal Science, Texas A&M 
College Station, TX 77843-2471

979-458-2710

David Hutchinson, Ph. D. 
Nutritionist

Beef & Dairy Nutritionist 
Amarillo, Texas

806-359-1091 
972-839-3769

Reed Richardson, Ph. D. 
Beef Nutritionist & Feedlot Consultant

Dept. Animal Science, Texas Tech 
Univ.  
Lubbock, TX 79409-2141

806-742-2516



Ted McCullom, Ph. D. 
Beef Cattle Specialist 
and Feedlot Nutritionist

Texas Cooperative Extension 
6500 Amarillo Blvd 
Amarillo, TX 79106-1796

806-359-5401

by Dudley T. Smith 
Department of Soil and Crop Sciences,  
Texas Agricultural Experiment Station 

Texas A&M University System, College Station, Texas


