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Change in Grade of Farmers' Stock Peanuts Stored in the Southwest
Nat K. Person, Jr.*

ABSTRACT

The effects of storage time on the extent and
cause of grade reductions of farmers' stock Spanish
peanuts harvested in the Southwest are discussed in
this paper. This study was based on 184 randomly
selected lots of tarmers stock peanuts sampled from
31 buying points throughout the Southwest area.
Results of this research indicate that there was a
significant decrease in the grade (sound mature ker
nels plus sound splits) with storage time and that
this decrease occurred within the first 5 days of
storage. The grade decreased from an initial average
value of 71.3 to 70.3 after the 5-day storage period.
There was a continuing decrease in grade with in
creased storage time; however, the change after the
first 5 days of storage was not found to be signifi
cant. Decrease in grade results in an annual loss of
approximately 2.26 million dollars in the Southwest
peanut producing area.

The principal cause for this reduction was deter
mined to be the shift of the weight ratio of hulls
and kernels during storage while only a small part
of the grade loss was due to kernel shrinkage. The
method of drying and grading had a significant in
fluence on the decrease in grade. Mechanically dried
peanuts lost 1.8 percentage points in grade during a
90-day storage preted compared to only 0.3 percent
age points for field-dried peanuts.

Since the price of farmers' stock peanuts is
determined by a uniform commercial grading sys
tem, it is important that the initial grade be main
tained up to the time of final utilization. Any de
crease in grade of a particular lot of peanuts is the
responsibility of the seller, regardless of the oper-
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ation which may have caused this loss. This de
crease in grade represents a monetary loss of
approximately $3.23 to $4.63 per ton of farmers'
stock peanuts for each one point drop in grade.

Concern has been expressed by the peanut in
dustry regarding grade reductions during extend
ed storage periods. Normally, the total dollar value
of peanuts after warehousing is less than the value
when received for storage. This monetary loss can
be attributed to several factors, one of which is
the change of grade. In order to determine the
extent of monetary losses associated with grade
reductions during storage, research was conducted
in the three major peanut producing areas of the
United States. Results of this research in the
Virginia-North Carolina and the Southeast areas
have been reported (1) (2). The extent and cause
of grade reductions of farmers' stock Spanish pea
nuts stored in the Southwest are discussed in this
report. These results were obtained through coop
erative research with the Agricultural Research
Service, United States Department of Agriculture.

Materials and Methods
Samples of farmers' stock peanuts used in these stud

ies .were collected over a three-month period during the
1972 harvest season. This period extended from August
to November in order to cover the major producing areas
of the Southwest. A total of 184 randomly selected lots
of farmers' stock peanuts was sampled from 31 buying
points throughout the Southwest area. One sample was
taken from each lot with each sample weighing approx
imately 4,000 grams. Of this total, 117 lots were sampled
in Texas and 67 in Oklahoma. This ratio was selected so
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that the percent of samples collected in each state was
approximately proportional to the percent of production.
Lots sampled in Texas were proportioned in a similar
manner, with 47 lots being sampled in the South Texas
producing area and 70 in the North Texas area.

All samples used for this study were randomly selected
from lots of farmers' stock peanuts at the time of grad
ing. Each 4,000-gram sample was divided into a repre
sentative subsamples and weighed prior to being stored
for periods of 5, 28, 60 and 90 days. Since the major
objective of this study was the effect of storage time on
grade, all peanuts were stored at a single location in Col
lege Station, Texas. All subsamples were placed in stor
age at this location within 2 days of the time they were
collected. These subsamples were stored in cotton bags
in a room located within a steel building. This building
was unheated in order to simulate warehouse storage
structures.

At the end of the specific storage period, samples were
re-weighed and graded. The standard grading procedure
established by the Consumer and Marketing Service 
USDA was followed with the exception of damage anal
ysis (3). No attempt was made in this research to deter
mine damage; therefore, the initial grades obtained at
the time of collection were adjusted to reflect the dam
age kernels and splits for comparative purposes. Also,
moisture measurements were determined from the oven
method instead of the standard moisture meter since a
study was conducted on the change in ~ the moisture con
tet of pods, kernels and hulls. Samples weighing approx
imately 70 grams were dried in a forced-air oven at 205 0

C for 48 hours.
Analysis of variance tests were used to determine the

significance of the data. Storage time was the treatment
variable in each case, and Duncan's multiple range test
was used to determine significance within treatments.

Results
All values reported in these results include dam

aged kernels and splits since no attempt was made
to study damage. Initial grade data at O-day stor
age were corrected to include damage so that a
direct comparison could be made with data ob
tained after the various storage periods. There
fore, the grade values reported in this research
should not be used as absolute values since the
actual grades would be slightly lower.

GRADE REDUCTION

The effects of the various storage periods on the
milling quality and grade of farmers' stock Span
ish peanuts harvested in the Southwest are given
in Table 1. Results indicate that there was a sig
nificant decrease in the grade with storage time
for peanuts harvested throughout the Southwest
production area. This loss in grade occurred with
in the first 5 days of storage and represented an
annual loss of approximately $2.26 million in the
Southwest. The grade decreased from an initial
average value of 71.3 to 70.3 after the 5-day storage
period. There was a continuing decrease in grade
with increased storage periods. After a storage
period of 90 days the grade was found to have
decreased to 70.0 However, the change in grade
after the first 5 days of storage was not found to
be significant.

The same effects of storage on grade were ob
served with peanuts harvested in Texas as those
harvested throughout the Southwest. All of the
significant loss in grade occurred within the initial
5-day storage period with a non-significant de
crease thereafter. The grade after 5 days of storage

Table 1. Effect of several storage periods on the mill-
Ing quality and grade of Southwest farmers' stock pea-
nuts graded over a 15/64 screen.

Kernel Kernel s
Moi sture Riding 15/64 Other

Storage Peri od , Content, Screen, Splits, Kernel s,
Days Percent Percent Percent Percent Grade

Southwest Area

D 7.7 65.6 5.7 4.5 71.3
5 6.3* 64.7 5.6 4.6 70.3*

28 6.3* 64.3* 5.9 4.7 70.2*
60 6.3* 64.5* 5.7 4.9 70.2*
90 6.5* 64.3* 5.7 4.8 70.0*

Oklahoma

0 65.9 4.8 4.1 70.7
5 6.1 64.8 5.2 4.4 70.0

28 6.3 64.4 5.5 4.4 69.9
60 6.4 65.0 5.1 4.4 70.1
90 6.6 64.6 5.0 4.7 69.6

Texas

0 7.7 65.4 6.1 4.7 71.5
5 6.4* 64.6 5.9 4.7 70.5*

28 6.3* 64.2 6.1 4.9 70.3*
60 6.2* 64.2 6.1 5.2 70.3*
90 6.5* 64.1 6.1 5.0 70.2*

* Value is significantly different at the 5% level when compared to the O-day
storage values.

decreased to 70.5from an initial level of 71.5. After
90 days of storage, peanuts harvested in Texas
decreased only slightly to an average value of 70.2.

Peanuts harvested in Oklahoma had no signifi
cant change in grade during the complete 90-day
storage period. Even though there was a decrease
in grade points from 70.7 to 69.6, this was not sta
tistically significant due to the number of samples
and the normal variation of these samples.

The most probable explanation for the reduction
in grade during the early stages of this research
centered around kernel shrinkage. It appeared log
ical that some kernels which rode the screen dur
ing the initial grade would actually decrease in
physical size during storage due to a normal loss
in moisture. Since the same size screen is always
used for grading, these kernels would then pass
through the screen and be classified as other ker
nels. This would cause a reduction in grade be
cause by definition the grade of a lot of farmers'
stock peanuts is the sum of the percent of peanuts
riding the screen and the percent of splits, assum
ing no damage. In order for kernel shrinkage to be
responsible for grade reduction, then the decrease
in the percent of peanuts riding the screen must
equal the increase in the percent of other kernels
if all other quality factors remain constant. Unfor
tunately, the results of this research do not appear
to completely support this simple hypothesis.

The percent of peanuts riding the 15/64 screen
in the Southwest area decreased from 65.6 to 64.3
during the 90-day storage period. This resulted in
a loss of 1.3 percentage points while the increase
in other kernels was only 0.3 percentage points
over the same period. This means that a 1.0 per
centage point grade reduction cannot be account
ed for under the shrinkage theory. The same re
sults were observed with peanuts harvested in
Texas. There was a grade reduction of 1.3 points
during the 90-day storage period. Since the splits
remained the same, this grade reduction resulted
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Table 3. Effect of storage period on the moisture con
toot of pods in farmers' stock Spanish peanuts.

hulls in a grade sample whenever there was a de
crease in grade. For instance, the average hull
content of peanuts harvested in the Southwest
area prior to storage was 24.2 percent. This value
increased to 25.1 percent during the first 5 days of
storage. Additional storage time had little or no
effect on this weight percentage. A similar result
was obtained with peanuts harvested in Texas.

from the 1.3 percentage point reduction in kernels
riding the screen during the same storage period.
However, the increase in other kernels was only
0.3 percentage points.

When the Texas data is arranged according to
the location within the State, Table 2, the same
conclusions to the shrinkage theory can be drawn.
It should be noted that when these data are divid
ed into the different locations, the significance of
grade reduction changes. For example, a 1.2 grade
reduction in peanuts harvested in South Texas
during a gO-day period was not statistically signifi
cant while a 1.3 reduction for Texas, Table 1, was.
It should be remembered that the same trends are
followed in all cases and that additional samples
of sufficient quantity could cause significance with
the same observed change in grade.

Storage Period
Days

Southwest
Area

8.7

Oklahoma Texas

8.7

Table 2. Comparison of grade factors of farmer's stock
Spanish peanuts harvested in different climatic areas
of Texas and stored for several time periods.

Kernel
Moi sture

Storage Period. Content.
Days Percent

Kernel s
Riding 15/64

Screen.
Percent

Splits.
Percent

Other
Kernels.
Percent Grade

28

60

90

7.9*

7.8*

7.7*

7.9*

7.7

7.7

7.8

8.0

8.1*

7.8*

7.6*

7.9*

* Value is significantly different at the 5% level when compared to the a-day
storage value.

CAUSES OF GRADE REDUCTION

Data presented in Table 1 indicate that there
was a significant decrease in kernel moisture con
tent associated with grade reductions. If this mois
ture loss is not accompanied with a corresponding
reduction in kernel size to account for the decrease
in grade during storage, then some other phenom
enon must be responsible.

A study was conducted to determine the effect
of storage period on the moisture content of pods
of farmers' stock Spanish peanuts. Results pre
sented in Table 3 reveal that there was a corre
sponding decrease in pod moisture content when
ever the grade went down. This pod moisture loss
became significant after 5 days of storage for the
Southwest area and Texas peanuts, as did the
grade reduction. Since a loss of pod moisture dus
ing storage could cause a shift in the ratio of per
cent moisture content of the hulls compared to the
percent moisture content of the kernels, a study
was conducted to determine the effect of storage
on the percent by weight of hulls and kernels in a
grade sample. Data tabulated in Table 4 show that
there was an increase in the percent by weight of

* Value is significantly different at the 5% level when compared to the a-day
storage value.

* Value is significantly different at the 5% level when compared to
the D-day storage value.

Southwest
~ Oklahoma Texas

Hull. Kernel. Hull. Kernel. HUll. Kernel.
% % % % % %

24.2 75.8 25.2 74.8 23.8 76.2

25.1 * 74.9* 25.6 74.4 24.8* 75.2*

25.1* 74.9* 25.7 74.3 24.8* 75.2*

24.9* 75.1 25.5 74.5 24.5* 75.5

25.2* 74.8* 25.7 74.3 24.8* 75.2*

'I'able 4. Effect of storage period on the percentages of
hulls and kernels in a sample of farmers' stock Spanish
peanuts.

28

60

90

The very close correlation between the increase
in weight of hulls comprising a grade sample and
the decrease in grade with storage time leads to
the conclusion that the shift of the weight ratio
of hulls and kernels during storage is an import
ant factor in grade reduction. This conclusion be
came more evident with a close examination of
how the grade factors were determined. Since the
grade is the sum of the percentages of sound ma
ture kernels and sound splits, the total kernel
weight in a grade sample is of primary import
ance. If it is assumed that the sample contains all
sound mature kernels, then the grade is simply
the percent of kernels in a 500-gram sample of
pods (kernels plus hulls). As the ratio of kernel
weight to hull weight changes in a grade sample,
the percent of kernels changes since this is deter
mined by dividing the kernel weight by a constant
value of 500 grams. Therefore, if the percent by
weight of hulls goes up during storage, then the

Storage Peri od ,
Days

71.2

70.0

69.7

69.7

70.0

71.7

70.8

70.8

70.6
70.3*

South Texas

a 7.8 62.0 9.2 6.2

5 6.4* 61.5 8.5 6.0
28 5.8* 60.7 9.0 6.1
60 5.9* 60.7 9.0 7.2

90 6.3* 60.9 9.1 6.3

North Texas

a 7.6 67.7 4.0 3.7
5 6.4* 66.8 4.0 3.9

28 6.6* 66.6 4.2 4.0
60 6.4* 66.5 4.1 3.9
90 6.6* 66.3 4.0 4.0
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Table 5. Effect of method of drying and grading on in
crease in percentage of hulls of farmers' stock Spanish
peanuts harvested in the Southwest during a 9O-day
period.

was graded within a 4-hour period after the heat
was turned off was classified as not being cooled
prior to grading.

The effect of method of drying and grading on
the increase in percentage of hulls during a 90
day storage period is given in Table 5. These re
sults show that the percent of hulls and kernels
in a grade sample is definitely influenced by how
the peanuts were dried and when they were initi
ally graded. For example, peanuts which were
field dried had a 0.2 percentage point loss in hull
content during storage compared to a 0.8 and 1.3
increase for mechanically dried peanuts cooled
and not cooled before grading, respectively. These
data indicate that field-dried peanuts should have
less grade loss during storage than mechanically
dried peanuts because there would be very little
change in the hull-to-kernel weight ratio during
storage. Also, since the major portion of this ratio
shift has already occurred before the initial grade
of mechanically dried peanuts which were cooled
prior to grading was determined, then this method
should exhibit less grade reduction when com
pared to no cooling.

The influence of method of drying and grading
on the decrease in grade of Spanish peanuts dur
ing a 90-day storage period is given in Table 6. The
reduction in grade did follow closely to the in
crease in percent hulls. This was more evident for
the peanuts harvested in Texas. Field-dried Pea
nuts lost only 0.2 points in grade while mechanic
ally dried peanuts lost 1.5 and 2.0 for peanuts
which were cooled and not cooled prior to grading,
respectively. The corresponding effects of method
of drying and grading on percent of hulls for pea
nuts harvested in Texas are listed in Table 7 for
comparative purposes. Field-dried peanuts had a
slight loss in percent hull content after the 90-day
storage period compared to a 1.4 percentage point
increase for mechanically dried peanuts which
were not cooled before grading.

Reviewing the sequence of events which allow
the method of drying peanuts to influence the re
duction in grade during storage, one additional
relationship needs to be discussed. It has been
demonstrated that the method of drying and grad
ing peanuts does influence the change in grade
during storage. This was influenced by the change

total weight of kernels upon which the grade is
based must go down because the calculations are
based on pod weight.

To illustrate the influence of hull percentage on
grade, consider the initial grade analysis of a 500
gram sample of peanuts that originally contained
24 percent hulls. The lot of peanuts represented by
this sample would be placed in storage with an
official grade of 72. Now, assume that during the
storage period there was a shift in the ratio of
weights between the hulls and kernels, as shown
in Table 4, so that the final grade sample would
be composed of 25 percent hulls. Also assume that
there was no change of sound split content or other
kernel percent due to shrinkage during storage.
This means that the highest theoretical grade
after storage would be only 71 because there
would actually be less total kernel weight with
25 percent hulls compared to 24 percent. Based on
the official grade sample of 500 grams of pods, the
total kernel weight before storage would be 380
grams compared to 375 grams after storage.

To determine the validity of the above discus
sion on grade reduction, reference is again made to
the Southwest data in Table 1. As previously
stated, only 0.3 percentage points of the total 1.3
grade change during the 90-.day storage period can
be attributed to kernel shrinkage. Referring to
Table 4, the percent of kernels in the 500-gram
grade sample was reduced by 1.0 percentage point
during the same storage period due to the weight
ratio shift between percent hulls and kernels. This
caused a 1.0 loss in grade since the total kernel
content which could ride the screen had been re
duced by that amount. This 1.0 reduction plus the
0.3 caused by kernel shrinkage accounts for the
total 1.3 loss in grade during the storage period.
Similar results are obtained with the Texas and
Oklahoma data.

INFLUENCE OF METHOD OF DRYING ON GRADE

It is a well-established fact that mechanically
dried peanuts will continue to dry for several
hours after the heat has been turned off. This is
due to the fact that the overdried shells will con
tinue to absorb moisture from the kernels until a
point of equilibrium has been attained. During
this transient state, there will be a change in the
weight ratio of hulls to kernels due to the moisture
transfer process. This will normally last for sev
eral hours. After this period, however, little
change should be encountered.

To demonstrate the effects of moisture transfer
after mechanical drying on the shift in weight
ratio of hulls and kernels, and consequently on
grade, research was conducted to determine the
influence of method of drying on grade reduction.
The drying records of 159 of the original 184 ran
domly selected samples were used in this study.
These samples were subdivided according to the
method of drying and grading and were classified
as follows: (1) field dried, (2) mechanically dried
-cooled before grading, and (3) mechanically
ried-not cooled before grading. An arbitrary time
period of 4 hours for cooling was selected in this
classification. Therefore, any lot of peanuts which

Method of Dryin9
and Gradi n9

All Methods

Field Dried

Meehan ica lly Dried:

Cooled Before Gradi ng

Not Cooled Before Grading

Percent of Hull s
in Grade Sample

Initial 9D-Day

24.2 24.8

24.8 24.6

24.4 25.2

22.6 23.9

Increase in
Hull Percent

0.6

-0.2

0.8

1.3
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Table 6. Influence of method of drying and grading on
decrease in grade of Spanish peanuts during a 90-day
storage period.

Decrease in Grade*, Percentage Points
Southwest Area Oklahoma Texas

Method of Dryi ng
and Grad i ng

All Methods

Field Dried

Mechani ca lly Dri ed:

Coo1ed Before Gradi ng

Not Cooled Before Gradi ng

1.2

0.3

1.7

1.9

1.1

0.3

1.9

0.8**

1.3

0.2

1.5

2.0

on the kernel moisture content during storage
should follow the same relationship as the grade.
These results are tabulated in Table 8 for peanuts
harvested in Texas. Note that field-dried peanuts
did not have any change in kernel moisture con
tent during storage while mechanically dried pea
nuts which were not cooled prior to grading had
the highest. This is the same relationship as grade
reduction during storage.

Table 8. Influence of method of drying and grading on
decrease in kernel moisture content during a OO-day
storage period for peanuts harvested in Texas.

Literature Cited
1. Brown, L. W. and J. L. Steele. Changes in grade fac

tors of Virginia and North Carolina farmer stock pea
nuts during storage. Journal of the American Peanut
Research and Education Association, Inc., Vol. 5, No.
1, 1973, pp. 83-88.

2. Slay, W.O., R. S. Hutchison and R. E. Heatwole.
Shrinkage of peanuts in storage in the Southeast.
U. S. Department of Agriculture, Agricultural Re
search Service S-29, January 1974.

3. Farmers' stock peanuts inspcetion instructions. U. S.
Department of Agriculture Consumer and Marketing
Service, Fruit and Vegetable Division. 1974.

* Graded over 15/64-inch screen.

** Average of small number of samples compared to other data.

Table 7. Effect of method of drying and grading on in
crease in percentage of hulls in Texas farmers' stock
Spaish peanuts during a 90-day storage period.

Method of Drying Percent of Hull s Increase in
and Gradi ng in Grade Samp1e Hull Percent

Initial 90-Day

All Methods 23.8 24.5 0.7

Field Dried 24.3 24.2 -0.1

Mechanically Dried:

Cooled Before Grading 24.0 24.8 0.8

Not Cooled Before Grading 22.4 23.8 1.4

in the percent of hulls and kernels during the
storage period. Now, if the change in the weight
ratio of hulls to kernels was influenced by mois
ture being transferred, as previously discussed,
then the effect of method of drying and grading

Method of Dryi ng Kernel Moisture
and Gradi ng Content. Percent

Initial gO-Day

All Methods 7.7 6.5

Field Dried 6.3 6.3

Mechanically Dried:

Cooled Before Gradi ng 7.7 6.6

Not Cooled Before Grading 8.7 6.5

Decrease in
Kernel Moisture

1.2

1.1

2.2


