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GRAIN SAMPLING 
The importance of grain sampling is frequently 

underestimated. On the farm and at country elevators, grain 
is sampled with little thought or attention as to sample size 
and frequency of sample collection per unit volume of grain 
traded or stored. The sample is considered important, but 
the means by which it is obtained is often not. 

Sampling at the country elevator is necessary in order to 
determine the level of some factors which determine the 
price to be paid for the commodity. Sampling should also be 
done at the farm in order to know the quality of the product 
going into storage or, at least to have a representative sam
ple of that product available. Knowledge of stored product 
quality gives the producer the opportunity to be competitive 
in the market place. With knowledge of the product quality 
or having the sample' in hand," the producer can take bids 
on that product from several buyers prior to actual delivery 
of the product. 

DEFINITION 
Sampling is the process of separating a small portion of a 

substance from a larger portion so that the small portion 
may be studied and conclusions can then be made about the 
larger portion. When samples are taken of a uniform 
material, there are few problems in obtaining a sample that 
represents the entire quantity. When samples are taken of a 
nonuniform material, such as grain, there are many pro
blems in obtaining a truly representative sample. This can be 
due to variation in particle size, stratification, and variation 
due to particle mass. All sampling involves uncertainty. The 
degree of uncertainty depends upon the variability in the 
material, inexactness in carrying out procedures, and the 
number of samples taken (Bicking 1967). 

STREAM SAMPLING AND THE GRAIN TRADE 
The agreement of terms leading to the sale of a load (lot) 

of grain is f'artially based upon information about the quality 
of the gram. There are several factors describing it which 
have an effect on the price to be offered' dockage, broken 
com a~d foreign material (BCFM), foreign material (FM), 
test weight, moisture content, and protein . This information 
is obtained from the sample which represents the lot of 
grain. Information from the sample leads to price agreement 
between the buyer and the seller. 
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Farmers and country elevator managers are frequently 
unable to explain wide variations in the values given to 
grade factors on incoming grain . Some of these differences 
may .be due to er:ors of measurement, but even when every 
step In the sampling and grading procedure is correctly per
formed, there is still one major source of variation in the 
values assigned to the grade factors, and that is random 
sampling variation (Bermingham et al. 1976) . 

The size of a lot of grain being traded at the farm or coun
try elevator prohibits analyzing the entire lot therefore the 
sale is based on what is assumed to be a representative sam
pie. Assuming the tests conducted on the sample are per
formed accurately, the makeup of the sample is considered 
to ?e the sam~ as the makeup of the lot of grain . A represen
tative sample IS the basis upon which accurate grain evalua
tion begins. The validity of the testing can be no stronger 
than the representativeness of the samples tested (Hurburgh 
et aJ., 1979). The terms of the transaction are directly af
fected by the sample taken from the lot of grain. The quality 
of the sample can have a considerable effect on the amount 
of money traded for the lot of grain, in favor of either the 
buyer or the seller. The sample is a critical part of the trans
action. 

CORRECf SAMPLING 
It is well accepted fact that as grain is loaded into a con

tainer (truckbox or similar container), some stratification and 
segregation of the constituents of the grain mass occurs 
(Watson, 1974; Hurburgh et al., 1979). This stratification is 
evident when the grain is flowing from the end-gate of a 
truckbox (Figure 1). When the person collecting the sample 
has the freedom bf selecting the part of the grain stream 
from which to sample, he has the opportunity to influence 
how well the sample represents the lot of grain. This 
freedom to influence the quality of samples cannot be ac
cepted in fair grain trade . 

There are certain requirements which must be met if a 
representative sample is to be taken from a flowing stream. 
When sampling from a flowing stream, the material should 
fall free for about 1 foot (Bicking, 1967). The stream of grain 
must be sampled in such a way that all of the stream is 
diverted into the sampling device as it passes through the 
stream . The deVice must not be allowed to completely fUi 
with grain before it leaves the grain stream; to do otherwise 
would allow some of the flowing grain to pass around the 
sampler and not be sampled. A sample of the stream should 
be taken at periodiC intervals so the entire lot of grain is 
equally represented by the sample. The Federal Grain In
spection Service (FGIS) recommends that a sample be col



Figure 1. Evidence of segregation and the opportunity to 
bias the sample. 

lected approximately once for each 500 bushels. Truckloads 
of grain are to be sampled by at least two cuts of the 
sampler. 

OBSERVED SAMPLING TECHNIQUES AT 
COUNTRY ELEVATORS 

The most commonly observed sampling procedure in
volves passing a cupped hand through the grain stream and 
diverting a part of the flow into a container (Figure 2). 
TypicaUy this procedure is done approximately three times 
before the first one-third of the load is removed from the 
truckbox. 

Another common sampling technique involves the use of 
a home-made sampling tool. The tool is made by fasten ing a 
small cup (about 1 pint capacity) to a length of broomstick. 
This tool is passed through the gra in stream from fron t to 
back and to the side of the centerline of the grain stream. 
Not more than four cuts through the grain stream is made 
during the collection of a sample. The cup usually over-fills 
before completely passing through the grain stream. 

APPROVED SAMPLERS 
The Pelican sampler is the only FGIS approved manual 

diverter-type sampling tool currently available for end-gate 
sampling of grain (Figure 3) (USDA, 1985). The retail cost is 
about $80 .00 without a handle . The Pelican is somewhat 
awkward to use for end-gate sampling due to its general 
configuration. The cost and clumsiness of the tool do not 
favor its use on farms or at country elevators . Farmers and 
elevator managers use other sampling methods without 
knowing about their reliability and limitations . The accep 
tance of the alternate methods by the buyer and seller is bas
ed on good faith and the lack of a better sampling method . 
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Figure 2. Typical procedure for sampling. 

Figure 3. The Pelican sampler. 

There is a need for a more economically priced and easier to 
use sampling tool that provides a sample as representative 
as the Pelican sampler. 

SAMPLERS FOR COMPARISON 
Two sampling tools were developed to compare to the 

Pelican . The tools were made of low priced, easily worked , 
and readily available materials . The statistical comparisons 
were based on test factors common to the grain trade; 
dockage, foreign material, broken com and foreign 
material , test weigh t, and moisture content. The objectives 
of the comparisons were: 

1 . 	To determine if grain samples collected with two, easi
ly constructed sampling tools differ significantly from 
grain samples colJected with the FGIS approved 
Pelican sampler. 

2 . 	To determine, for each sampling tool , if there are 
significant differences between grain samples col
lected at different times during the unloading of grain 
from a truck. 



Crops selected for sampling with the tools were com, soy
beans, durum, hard red spring (HR ) wheat, and barley . 
Grain properties used as criteria in determin ing differences 
between the sampling tools were moisture content, bushel 
test weight, and dockage for HRS wheat, durum wheat, and 
barley; broken com and foreig n material (BCFM) for corn; 
and foreign material (FM) for soybeans. 

PROCEDURE 
A sampling tool similar to the Pelican sampler was 

developed . It has a long, narrow opening for grain to enter 
and a capacity similar to that of the Pelican (Figure 4). The 
sampling tool is capable of being emptied qUickly and clean
ly leaving no residue from one sample to contaminate the 
next. This sampler will be referred to as the "Pipe" since it is 
made from polyvinyl ch loride (PVC) drain , waste and vent 
pipe. 

1 '12 1. 0. PVC Pipe 

3" PVC Pipe Cap 

3" 1.0. PVC Pipe 

Figure 4. Pipe sampler components. 

PVC plumbing components were selected for the con
struction because of their availability, durability, and ease 
with which PVC is worked. The system used for joining the 
parts involves simply using a cleaning agent and then a sol
vent which welds the parts together. AU components are 
readily available at building supply outlets and hardware 
stores. 

A second sampling tool was made from a coffee can. This 
sampling tool is referred to as the "Can" (Figure 5) . The Can 
is a somewhat deformed 3 pound coffee can deformed by 
compressing the sides, changing the basic shape of the 
opening from round to a very elongated ellipse. The dimen 
sions of the opening were 1.25 inches wide and 9 inches 
long. A handle made of square steel tubing was brazed to 
one of the narrow sides to facilitate handling. 

Each sampling tool was tested by sampling each type of 
grain from at least nine truckloads. Samples were taken at 
three different times in the unloading process; early, middle, 
and late . Early represents the time period during which the 
first one-third of the load was unloaded, middJe represents 
the time period during which the second one-third of the 
load was unloaded, and late represents the time period dur
ing which the final one-third of the load was unloaded . 
Since the capacity and end-gate dimensions of the trucks 
varied , it was not feasible to assign a more accurate time 
schedule for sample coiJection. The number of truckloads 
and number of samples taken from each load by each 
sampler yielded a minimum of 27 samples for each crop. 

Figure 5. The can sampler. 

All sampling tools were used in the same manner . Sampl
ing was done by moving the tool through the grain stream as 
it flowed from the truck end-gate. The grain stream was cut 
completely by each sampling tool with a right side to left side 
movement which is the FGIS prescribed method of use for 
the Pelican sampler (Haynes, 1986). The stream was 
centered in the length of the opening of the sampling tool 
while moving the tool through the grain stream. The tools 
were moved through the grain stream qUickly enough so 
they did not overflow before exiting the stream . Truckloads 
ranging in volume from about 100 bushels to about 600 
bushels were sampled . Truckbox end-gates varied in size 
from approximately 6 inches square to 1 foot by 1.5 foot. 

CONCLUSIONS 
Three grain sampling tools were compared to each other 

for their effectiveness to obtain representative samples from 
which to determine dockage, BCFM or FM, test weight, and 
moisture conten t. The comparisons were made on a load by 
load basis and with all the loads combined by crop. No 
statistically significant differences were found when the Pipe 
was compared to the Pelican. When the Can was compared 
to either the Pipe or the Pelican, 99 percent of the com 
parisons indicated no significant difference . The ranges of 
test factors is shown in Table 1. 

No statistically significant relationship was found between 
the time of sampler use and the dockage (or BCFM or FM) , 
test weight. or moisture content of the samples for any of the 
sampling tools at (} Significance level of 0.05. 

With current standards, the time at which a sample is 
taken during the process of unloading a truckload of grain 

Continued on page 12 

Table 1. Maximum and Minimum Test Factor Values. 

Dockage, %* Test Weight, Ib/bu MOisture, %wb 

Crop Min. Max. Min. Max. Min. Max. 

Bartey 1.0 5.0 44.0 52.0 10.9 13.3 
Corn 0.0 4.0 55.0 58.0 12.4 15.2 
Durum 0.5 3.5 53.0 62.0 10.1 12.9 
Soybean 0.0 0.5 56.0 60.0 9.5 14.6 
HRS 0.5 3.0 48.0 61.0 10.1 11.9 

*Broken com and foreign material in corn, foreign material In soybeans. 
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will not have a significant effect on the test factor level in the 
samples collected with the three tools . 

This study indicates that the Pipe and Can will provide 
samples of a lot of grain that are as representative as those 
obtained with the Pelican when the sampling instruments 
are used properly, cutting the full stream and not overflow
ing before exiting the grain stream. 
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