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(54) METHOD FOR CREATING PRESCRIPTION MAPS

(57) The disclosure relates to methods of generating
a seed population prescription map including multiple
base rate zones (1810), and multiple plots (1850) within
each base rate zone (1810). An example method com-
prises: identifying a field boundary (1805); identifying
multiple base rate zones (1810) within said field boundary
(1805), each said base rate zone (1810) defining an area
in which a primary application rate is to be applied; as-
signing a base population rate to each base rate zone
(1810); identifying valid plot placement regions (1830)
within each base rate zone (1810) based on a first place-
ment rule; determining plot dimensions based on a first
user input, said first user input selected from a group
comprising one of a desired plot dimension and a desired
fraction of acreage to be placed in plots (1850); deter-
mining a first plurality of plots (1850) within said valid plot
placement regions (1830) based on a second user input,
said first plurality of plots (1850) satisfying a second
placement rule, said second placement rule capable of
being satisfied by multiple alternative pluralities of plots
(1850); determining a second plurality of plots (1850)
within said valid plot placement regions (1830) based on
said second user input, said second plurality of plots sat-
isfying said second placement rule; a user selecting one
of said first plurality of plots (1850) and said second plu-
rality of plots (1850) as a selected plurality of plots; and
generating a prescription map including said selected

plurality of plots (1850).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 61/496,486, filed June 13, 2011.

BACKGROUND

[0002] In recent years, farmers and agronomists have
increasingly recognized the importance of population
(i.e., the number of seeds planted per acre) in maximizing
yield and profit in the cultivation of corn and other crops.
There is similar interest in maximizing the economic ben-
efit of other crop inputs such as nitrogen. Thus there is
a need in the art for systems and methods for varying
application rates and for determining relationships be-
tween application rates and yield.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003]

FIG. 1 is a top view of an embodiment of a row crop
planter.

FIG. 2 is a top view of an embodiment of a row crop
combine.

FIG. 3 schematically illustrates an embodiment of a
system for gathering, comparing and analyzing
planting and yield data.

FIG. 4 is a top view of the planter of FIG. 1 planting
a field including a test plot.

FIG. 5 is a top view of the combine of FIG. 2 harvest-
ing the field and test plot of FIG. 4.

FIG. 6 is a top view of the planter of FIG. 1 planting
a field including multiple test plots.

FIG. 7 is a top view of the planter of FIG. 1 planting
a field including side-by-side test plots planted in a
single pass.

FIG. 8 is a top view of the planter of FIG. 1 planting
a field including end-to-end test plots planted in a
single pass.

FIG. 9 is a top view of the planter of FIG. 1 planting
a field including a single test plot planted in multiple
passes.

FIG. 10 illustrates the dimensions and location of a
test plot overlaid on a soil type map of a field.

FIG. 11 illustrates the dimensions and location of

multiple test plots overlaid on a soil type map of a
field.

FIG. 12 illustrates the overlay of two layers of spa-
tially referenced agricultural data.

FIG. 13 illustrates an embodiment of a process for
placing test plots and analyzing yield data.

FIG. 14 illustrates an embodiment of a process for
selecting test plot locations.

FIG. 15 illustrates an embodiment of a process for
analyzing test plot yield results.

FIG. 16 illustrates an embodiment of a user interface
screen for entering user input.

FIG. 17 illustrates an embodiment of a display screen
for displaying the location of a test plot during har-
vesting operations.

FIG. 18 illustrates an embodiment of a display screen
for displaying plot placements within a field bound-
ary.

DESCRIPTION

Field data gathering system

[0004] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views, FIG. 1 illustrates a
top view of a tractor 5 pulling a planter 10 used to plant
row crops. The planter 10 includes a frame 12, in which
a toolbar 14 extends transversely as a mounting structure
for row units 16, each of which is configured to plant seeds
in a row as is known in the art. Each row unit 16 is pref-
erably configured to plant at variable population rates
(i.e., number of seeds per acre) as is disclosed in U.S.
Patent No. 6,863,006, the disclosure of which is hereby
incorporated herein in its entirety by reference. The plant-
er 10 preferably includes one or more drives 427 (FIG.
3), such as hydraulic or electric drives as are known in
the art, for varying the population rate planted by each
row unit 16 or a group of row units. The planter 10 further
preferably includes one or more clutches 425 (FIG. 3) for
engaging and disengaging the drives to stop or resume
planting at each row units 16 or group of row units. The
planter 10 further preferably includes one or more seed
sensors 420 (FIG. 3) for detecting the time of seed dep-
osition as well as the population rate planted by each row
unit 16. In some embodiments, the seed sensors 420
comprise optical-type sensors such as those disclosed
in U.S. Patent No. 5,936,234. The population rate is pref-
erably controlled by a cab-mounted planter monitor 50,
which preferably incorporates a graphical user interface
55, such as disclosed in Applicant’s co-pending U.S. Pat-
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ent Application No. 12/522,252, which is hereby incor-
porated herein in its entirety by reference. A global posi-
tioning system ("GPS") device 52 is preferably mounted
to the tractor and in electrical communication with the
planter monitor 50 for transmitting the current global lo-
cation of the tractor 5 to the planter monitor 50.
[0005] In operation, the planter monitor 50 may be pro-
vided with a prescription map file indicating the popula-
tion rate to be planted at each global location in a field.
As the planter traverses the field, the planter monitor 50
commands the row units 16 to plant at the population
rate corresponding to the global location currently indi-
cated by the GPS device 52. Simultaneously, the seed
sensors 420 report the deposition of each seed to the
planter monitor 50 and the planter monitor preferably
records the location of each seed and calculates the ac-
tual prescription rate for each location in the field.
[0006] FIG. 2 illustrates a top view of a combine 70,
such as that illustrated in U.S. Patent No. 6,226,969, in-
cluding a head 77 for harvesting crops. The combine 70
preferably includes a yield sensor 440 (FIG. 3) for meas-
uring the near-instantaneous amount of crop being har-
vested. The yield sensor 440 preferably comprises a sen-
sor configured to measure the flow or amount of grain
being harvested, such as an impact-type sensor as dis-
closed in U.S. Patent No. 5,561,250, or other types of
yield sensors such as disclosed in Applicant’s co-pending
U.S. Provisional Patent Application No. 61/644,367, both
disclosures of which are hereby incorporated herein in
their entireties by reference. The yield sensor 440 is in
electrical communication with a cab-mounted yield mon-
itor 72, which preferably incorporates a graphical user
interface, such as that disclosed in Applicant’s co-pend-
ing U.S. Provisional Patent Application No. 61/644,367,
previously incorporated by reference. The yield monitor
72 is preferably configured to calculate a yield measure-
ment using a signal from the yield sensor 440 and to
display and record the resulting yield measurement. A
GPS device 75 mounted to the combine 70 is in electrical
communication with the yield monitor 72.
[0007] In operation, the yield sensor 440 measures the
flow rate or amount of clean grain separated from the
crop after being drawn in through head 77. The yield sen-
sor 440 then transmits the resulting yield measurement
to the yield monitor 72. Simultaneously, the GPS device
75 transmits a current global location of the combine to
the yield monitor 72. The yield monitor 72 preferably dis-
plays and records the yield measurement and the asso-
ciated global location. As a result, a spatial map of yield
measurements in the field being harvested may be dis-
played to the user in the field and is preferably stored for
later use.
[0008] A system 400 for gathering, comparing and an-
alyzing planting and yield data obtained as described
above is illustrated in FIG. 3. The combine GPS device
75 is in electrical communication with the yield monitor
72. The yield monitor 72 is preferably in electrical com-
munication with the yield sensor 440. The planter GPS

device 52 is in electrical communication with the planter
monitor 50. The planter monitor 50 is preferably in elec-
trical communication with one or more clutches 425,
drives 427, and seed sensors 420. Both monitors 50,72
communicate data to a computer 450 via one or more
data transfer devices 410. The computer 450 is prefera-
bly configured to match planting data to yield data for
each location in the field and to perform analysis of the
same data as described further herein. In some embod-
iments, the yield monitor 72 and the planter monitor 50
may be the same unit containing the software for serving
both as a planter monitor and as a yield monitor and
having the features and functionalities as described
above. In other embodiments, the functions performed
by the computer 450 are performed by the monitors
72,50, eliminating the necessity of any data transfer de-
vice 410.
[0009] In some embodiments, the computer 450 is ad-
ditionally in data communication (as, for example, by an
Internet connection) with a server 430. In such embodi-
ments, the computer 450 and other computers 450-1 op-
erated by other users may transmit planting and harvest-
ing data to the server 430. The same data are preferably
retrieved by the computer 450 for use in comparing re-
sults among fields.

Plot creation and harvesting

[0010] Referring to FIG. 4, a planter 10 as described
above is illustrated in planting operations in a field 100,
resulting in a planted area 190. The planter 10 plants the
field 100 at a primary population rate indicated by refer-
ence numeral 110. The primary population rate 110 con-
stitutes a base rate which the user has determined is
desirable for the field 100. As an example, a primary pop-
ulation rate for planting corn may be 30,000 seeds per
acre. The user is preferably enabled to experiment with
the yield results of a different population by planting at a
secondary population rate indicated by reference numer-
al 120 in a plot 160 within the same field. As an example,
a secondary population rate for planting corn may be
32,000 seeds per acre.
[0011] In order to generate the plot 160 in which the
secondary population rate 120 is planted as illustrated in
FIG. 4, the planter monitor 50 (FIG. 1) preferably changes
the commanded population rate to the secondary popu-
lation rate 120 when the GPS device 52 reports that it
has reached a first boundary 162. The monitor 50 then
changes the commanded population rate back to the pri-
mary population rate 110 when the GPS device 52 re-
ports that it has reached a second boundary 164.
[0012] As illustrated in FIG. 5, a combine 70 as de-
scribed above is illustrated harvesting the field 100 which
has been provided with the plot 160. The planted but
unharvested area is indicated by reference numeral 195.
It should be appreciated that a single yield sensor 440
typically measures the rate or amount of grain being har-
vested across the entire header 77 (FIG. 2). Thus when
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the combine crosses the boundary 164 and begins har-
vesting from the plot 160, the header 77 is preferably
aligned to harvest only from the plot 160. In this manner,
when reviewing collected yield data it is possible to dis-
tinguish between yield results for the primary population
rate 110 and the secondary population rate 120.
[0013] The results of several methods of placing mul-
tiple plots in a single field 100 are illustrated in FIGs. 6-8.
In FIG. 6, the method used to plant the plot 160 is repeat-
ed at a different location in the field in order to generate
a second plot 170 in which a tertiary population rate in-
dicated by reference numeral 122 is implemented. In FIG.
7, the planter 10 generates two side-by-side plots 160
and 170 in which population rates 120 and 122 are im-
plemented respectively. The side-by-side plots of FIG. 7
are generated by varying the population rate commanded
to individual row units 16 or groups thereof across the
toolbar 14. In order to accomplish this method, a sepa-
rately controlled drive is provided to the row units 16 or
groups thereof as described in U.S. Patent No.
6,070,539, which is hereby incorporated by reference
herein in its entirety. When generating such side-by-side
plots, the planter 10 is preferably enabled to plant a buffer
area 165 planted at the primary population rate 110 in
between the plots 160,170. In FIG. 8, a master plot 150
including multiple end-to-end plots 160, 170, 169, 165,
and 166 in which population rates 120, 122, 124, 110,
and 126 are planted respectively. This method accom-
plished by changing the commanded population rate be-
tween each plot. As illustrated in FIG. 8, the planter mon-
itor 50 changes the commanded rate directly between
non-primary population rates (as between, e.g., plots 169
and 170). In addition, the planter monitor 50 commands
the primary rate 110 in a buffer area 165 between non-
primary population rates (as between, e.g., plots 169 and
166).
[0014] As illustrated in FIG. 9, the planter 10 is enabled
to plant a single plot using multiple passes. A plot 160
having secondary population rate 120 may be planted in
two plot sections 160-1, 160-2. The population rate com-
manded to a group of left-hand row units 16 is changed
when crossing an upper boundary of the plot 160 in order
to plant the first plot section 160-1. Likewise, the popu-
lation rate commanded to the same or a different group
of left-hand row units 16 is preferably changed when
crossing a lower boundary of the plot 160 in order to plant
the second plot section 160-2.

Plot size and location

[0015] Multiple factors affect the preferred size and
placement of each plot 160. Referring to FIG. 10, each
plot 160 preferably has a critical area A in order to obtain
results upon harvesting having a desired statistical sig-
nificance. As illustrated, the plot 160 has a length L along
the direction of planting and harvesting travel and a trans-
verse width W. The width W is preferably a multiple of
the width of combine head 77 such that the combine 70

may harvest the entire plot 160 without simultaneously
drawing in crops planted at the primary population rate.
Further, the desired minimum length L depends in part
on the resolution of the combine yield sensor. That is,
different styles or models of yield sensors have varying
ability to determine whether the flow rates or amounts of
grain measured near the fore and aft boundaries of the
plot are associated with the plot area or an adjacent area.
Where this effect is more significant, longer plot lengths
L are preferred.
[0016] The desired location of the plot is preferably de-
termined in part by the soil types or the soil productivity
across the field. The field 100 of FIG. 10 includes regions
having soil types indicated by reference numerals 414,
410, and 412. As illustrated, the plot 160 is preferably
placed on the predominant soil type 410 of the field 100
(i.e., that present in the largest area of the field). The plot
160 is preferably placed such that the plot is a minimum
distance D2 from any soil type other than the soil type of
the plot. It should be appreciated that the preferred min-
imum distance D2 depends on the resolution of the yield
sensor. Likewise, the plot 160 is preferably placed such
that the plot is a minimum distance D1 from any field
boundary or waterway.
[0017] Referring to FIG. 11, the plot shape may be var-
ied in order to generate a plot having the desired size
and location. The field of FIG. 11 includes soil types 410,
412, and 414, among which soil type 410 is predominant
as illustrated. In order to plant two plots having a the
desired critical area A within the predominant soil type
410, a first plot 170 having a length L1 and width W1 is
planted along with a second plot 160 having a length L2
and width W2.

Automatic plot placement and analysis methods

[0018] A process 300 of placing plots in a field during
planting is illustrated in FIG. 13. At step 302, the planter
monitor 50 preferably prompts the user to enter GPS off-
sets for the planter, i.e., the travel-direction and trans-
verse offsets between the GPS device 52 and each row
unit of the planter. At step 305, the monitor 50 preferably
prompts the user to provide a set of plot selection param-
eters and a set of implement characteristics. In order to
accomplish this step, the planter monitor preferably dis-
plays a screen 1400 for receiving user input as illustrated
in FIG. 16 on the graphical user interface 55. In order to
enter implement characteristics, the screen 1400 prefer-
ably includes an interface 1410 for entering the width (or
number and spacing of rows) of the combine head to be
used in harvesting and the width (or number and spacing
of rows) of independently controlled sections of the plant-
er to be used in planting, an interface 1450 for selecting
the type of crop to be planted, and an interface 1440 for
selecting the type and model of yield sensor to be used
in harvesting. In order to enter plot selection parameters,
the screen 1400 preferably includes an interface 1420
for entering the amount of variation in population desired
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and an interface 1430 for entering the percentage of the
field acreage that should be put into plots. In other em-
bodiments, the interface 1430 allows the user to select
the ratio between total acreage of plots within a base rate
zone (FIG. 18) and the acreage of the base rate zone.
[0019] The interface 1420 preferably allows the user
to set a maximum prescription variation 1424 and a min-
imum prescription variation 1422. In some embodiments,
the interface 1420 additionally allows the user to select
a preferred statistical variation (e.g., a standard devia-
tion) of the plot prescription values. It should be appre-
ciated that some of the plot selection parameters com-
prise user risk preferences since the amount of acreage
placed in plots and the variation in population of the plots
represents a quantum of economic risk taken by the user
in order to learn optimal population in future seasons. It
should be appreciated that the user interfaces may com-
prise text entry boxes, drop-down menus or sliding scales
as illustrated in FIG. 16, or any other suitable interfaces
as are known in the art.
[0020] Returning to FIG. 13, at step 310 the planter
monitor 50 preferably determines a set of plot character-
istics including the location of the plots, the size of the
plots, and the population rates to be planted within the
plots. A preferred process for carrying out step 310 of
FIG. 13 is illustrated in detail in FIG. 14. In carrying out
the steps of the process in FIG. 14, the planter monitor
50 preferably displays a plot placement screen 1800 as
illustrated in FIG. 18. At step 1902, the planter monitor
50 preferably identifies a field boundary 1805. In some
embodiments, the field boundary 1805 is accessed from
a file containing global positioning vertices recorded by
the user by driving the boundary of the field with a GPS
device as is known in the art. In other embodiments, the
field boundary 1805 is accessed in a file containing global
positioning vertices entered by the user, e.g., by drawing
a boundary around an aerial image of the field as is known
in the art. At step 1905, the planter monitor 50 preferably
identifies base rate zones 1810 within the field boundary
1805. In FIG. 18, two base rate zones 1810-1,1810-2
have been identified, separated by a base rate boundary
1820. Base rate zones 1810 are preferably those regions
in which the same base population rate is desired. In
some embodiments, the base rate zones 1810 are iden-
tified by accessing a USDA soil type map including soil
type polygons (e.g., as disclosed in Applicant’s co-pend-
ing PCT Application No. PCT/US11/68219, which is
hereby incorporated herein in its entirety by reference,
and determining the geometric unions between the field
boundary and one or more soil type polygons. In other
embodiments, the base rate zones 1810 comprise any
region in which certain spatial characteristics of the field
(e.g., soil type, drainage features, and elevation) are
common. At step 1910, the planter monitor 50 preferably
allows the user to set the population rates in the base
rate zones 1810.
[0021] Continuing to refer to FIG. 14, at step 1915, the
planter monitor 50 preferably identifies a valid plot place-

ment region 1830 within each base rate zone 1810. As
illustrated in FIG. 18, the valid plot placement regions
1830-1,1830-2 are identified as the regions separated
from the field boundary 1830 and the base rate boundary
1820 by a certain minimum distance or minimum distanc-
es, which minimum distances are preferably determined
as discussed herein with respect to FIG. 10.
[0022] Continuing to refer to FIG. 14, at step 1915, the
planter monitor 50 preferably determines the plot dimen-
sions based on the implement characteristics entered by
the user at step 305 of process 300. This determination
is preferably made as discussed herein with respect to
FIG. 10. At step 1925, the planter monitor 50 preferably
places plots 1850 (FIG. 18) within the valid plot placement
regions 1830. The plot placement preferably satisfies the
plot selection parameters entered by the user at step 305
of process 300. For example, the ratio between a total
area of plots 1850 and a total area of the field boundary
1805 is preferably equal to the ratio selected by the user
using interface 1430 of screen 1400 (FIG. 16). The plot
placement preferably satisfies a set of plot placement
rules preferably preloaded in the memory of the planter
monitor 50. For example, the plot placement rules pref-
erably require a minimum number of adjacent base rate
cells 1852 having a minimum area. In some embodi-
ments, the minimum number is three and the minimum
area is the same as the area of plots 1850, resulting in
the "checkerboard" pattern illustrated in FIG. 18. In other
embodiments, the plot placement rules may require max-
imum possible distance between plots 1850 while still
satisfying the desired total plot acreage.
[0023] Continuing to refer to FIG. 14, at step 1930, the
planter monitor 50 preferably selects the plot rates to
satisfy the distribution preferences entered by the user
in step 305 of process 300. At step 1935, the planter
monitor 50 preferably displays the proposed plot place-
ment to the user and requests user approval of the plot
placement, e.g., by displaying an interface 1890 (FIG.
18). At step 1940, if the proposed plot placement has
been rejected, then at step 1945 the planter monitor 50
preferably allows the user to reject individual undesired
plots, and then repeats steps 1925 through 1935 without
placing a plot near the rejected location. Once the pro-
posed plot placement is accepted, the planter monitor 50
saves a prescription map including the proposed plot
placement at step 1950.
[0024] In some embodiments of the process illustrated
in FIG. 14, the planter monitor 50 randomly selects
among potential plot areas, displays the random selec-
tion to the user, and allows the user to reject individual
plot areas or reject the entire map and request a different
randomized set of plots.
[0025] Returning to FIG. 13, once the planned plot lo-
cations have been set the planter 10 preferably begins
planting at the primary population rate (e.g., rate 110 in
FIG. 4) at step 317. At step 320, upon encountering a
plot boundary (e.g, boundary 162 in FIG. 4), the planter
monitor 50 commands the rows crossing the boundary
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to plant at the plot population rate (e.g., rate 120 in FIG.
4). At step 322, the planter monitor 50 preferably displays
a notification to the user that the plot population rate has
been activated. The notification may comprise a map in-
dicating the plot locations and the current location of the
planter, or an alarm window. It should be appreciated
that such a notification is preferred because most planter
monitors continuously display the currently active popu-
lation rate to the user, and an unexplained change in
population during planting could confuse the user. The
planter monitor 50 may also permit the user to override
the plot during planting, e.g., by instructing the planter
monitor 50 to command the primary population rate in
spite of the previously planned plot.
[0026] At step 330, upon leaving the plot area (e.g., by
crossing boundary 164 in FIG. 4), the planter monitor 50
again commands the primary population rate. At step
335, the planter monitor 50 preferably displays a notifi-
cation to the user that the plot area has been exited. If
the planter monitor 50 determines at block 337 that the
entire plot has not been completed, then steps 320-335
are repeated each time the planter passes through an-
other section of the plot (e.g., section 160-2 in FIG. 9).
Once the planter monitor 50 determines that the entire
plot has been completed, at step 340 the planter monitor
50 preferably verifies and stores the location of the com-
pleted plot.
[0027] Continuing to refer to FIG. 13, at step 341, the
yield monitor 72 preferably prompts the user to enter the
GPS offsets associated with the combine, i.e., the travel-
direction and transverse offsets between the GPS device
75 and the row units of the combine. During harvesting
at step 342, the yield monitor 72 preferably alerts the
user to misalignment of the combine head 77 with each
plot such that the head does not harvest crop outside the
plot area together with crops planted at the base rate or
other rates. This step may be accomplished using a head
correction screen 1700 as illustrated in FIG. 17. The head
correction screen 1700 preferably includes a map 1710
illustrating the alignment of the head 77 with the plot 160
and a visual indicator 1720 indicating the direction of any
required correction and preferably the amount of correc-
tion expressed in an integer number of rows.
[0028] Returning to FIG. 13, at step 345 the yield mon-
itor 72 records the harvested yield for each location in
the field. At step 350, the computer 450 (see system 400
of FIG. 3) analyzes the yield results by comparing the
yield within the plot area with yields in other areas in the
same field or other fields. The computer 450 overlays
and compares population rates to yields for correspond-
ing locations in the field. For example, as illustrated in
FIG. 12, the computer 450 compares the population rate
A in planting map layer 502 to the corresponding yield B
in yield map layer 504.
[0029] A preferred process for carrying out step 350 of
FIG. 13 is illustrated in FIG. 15. At step 351, the computer
450 preferably ranks the prescription by yield at each
location in the field. For example, if a master plot 150

was planted as illustrated in FIG. 8, the computer 450
would rank each population rate according to the result-
ing yield. A similar analysis is preferably performed where
a set of side-by-side plots has been placed as illustrated
in FIG. 7. At step 353, the computer 450 preferably de-
termines an average yield for all locations in the field at
each population rate. Thus an average yield is deter-
mined for each set of plots at which a given plot population
rate was planted, as well as for the primary population
rate. At step 354, the computer 450 preferably ranks the
population rates according to their average yield across
the entire field. At step 355, the computer 450 preferably
obtains population rates and yield results for the same
soil type from different fields uploaded from different com-
puters 450-1 (see discussion with respect to system 400
of FIG. 3) and determines an average yield for each pop-
ulation rate across multiple fields. At step 356, the com-
puter 450 preferably ranks the population rates by aver-
age yield for every field for which data was obtained at
step 355.
[0030] In some implementations, comparisons be-
tween yields obtained from various population rates are
performed across seasons. For example, the yield ob-
tained from a given population rate for a particular field
are preferably averaged with yields for the same popu-
lation rate and field from prior years before comparison
with other population rates.
[0031] Returning to FIG. 13, at step 360 the computer
450 generates a new prescription recommendation
based on the yield analysis performed at step 350. For
example, a new primary population rate may be recom-
mended based on the first-ranked population rate for the
entire field. Additionally, location-varying population rate
may be recommended where different population rates
were first-ranked in different areas of the field.
[0032] Although the systems and methods disclosed
herein are illustrated and described with respect to the
rate at which seeds are planted, in other embodiments
the same systems and methods are be applied to other
crop inputs applied using variable application imple-
ments other than planters. For example, in some embod-
iments the rate at which liquid fertilizer is applied using
a variable rate application system is varied and the re-
sulting yields are obtained after harvesting using the
methods presented herein. In other embodiments, a sys-
tem for planting different seed varieties during planting
(e.g., those systems disclosed in U.S. Patent Nos.
5,915,313 and 7,418,908, which are hereby incorporated
herein in their entirety by reference) could be used to
plant plots of different varieties using the methods pre-
sented herein.
[0033] The foregoing description is presented to ena-
ble one of ordinary skill in the art to make and use the
invention and is provided in the context of a patent ap-
plication and its requirements. Various modifications to
the preferred embodiment of the apparatus, and the gen-
eral principles and features of the system and methods
described herein will be readily apparent to those of skill
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in the art. Thus, the present invention is not to be limited
to the embodiments of the apparatus, system and meth-
ods described above and illustrated in the drawing fig-
ures, but is to be accorded the widest scope consistent
with the spirit and scope of the appended claims.
[0034] The invention may relate to one or more of the
following aspects:

1. A method for generating a plot in a field using a
variable application implement, comprising:

prompting a user to enter a user input; and
generating a prescription map, said prescription
map including a plot, said plot having one or
more plot characteristics based on said user in-
put.

2. The method of aspect 1, further including:

controlling an application rate based on said pre-
scription map.

3. The method of aspect 2, further including:

displaying a location of said plot during harvest-
ing.

4. The method of aspect 1, wherein said plot char-
acteristics include dimensions of the plot.

5. The method of aspect 4, wherein said user input
includes implement characteristics of equipment to
be used in harvesting the field.

6. The method of aspect 4, wherein said user input
includes a width or number of rows of a combine
header to be used in harvesting the field.

7. The method of aspect 1, wherein said plot char-
acteristics include a location of the plot.

8. The method of aspect 7, wherein said user input
includes a user risk preference.

9. The method of aspect 7, wherein said user input
includes a fraction of acreage to be placed in plots.

10. The method of aspect 1, wherein said plot char-
acteristics include a prescribed application rate with-
in the plot.

11. The method of aspect 10, wherein said user input
includes a desired variation in application rate.

12. A method of generating a seed population pre-
scription map including multiple base rate zones, and
multiple plots within each base rate zone, said meth-
od comprising:

identifying a field boundary;
identifying multiple base rate zones within said
field boundary;
assigning a base population rate to each base
rate zone;
identifying valid plot placement regions within
each base rate zone based on a first placement
rule;
determining plot dimensions based on a first us-
er input; and
determining plot locations within said valid plot
placement regions based on a second user input
and a second placement rule.

13. The method of aspect 12, wherein said first place-
ment rule requires a minimum distance between
boundaries of the base rate zones and the plots.

14. The method of aspect 12, wherein said first user
input comprises a width or number of rows of a com-
bine header to be used in harvesting a field planted
according to said prescription map.

15. The method of aspect 12, wherein said second
user input comprises a desired ratio between an area
of a group of plots and an area of a region enclosing
said group of plots.

16. The method of aspect 12, wherein said second
placement rule requires a minimum number of base
rate cells adjacent to each plot, said base rate cells
having a minimum area.

17. The method of aspect 12, further including:

determining population rates within each plot
based on a third user input.

18. The method of aspect 17, wherein said third user
input includes a desired variation in population rates.

19. The method of aspect 17, further including:

prompting a user to accept or reject a plot loca-
tions; and
altering said plot location based on a user rejec-
tion.

20. A method of generating a field including multiple
base rate zones and multiple plots within each base
rate zone, said method comprising:

(a) generating a prescription map according to
the following steps:

(i) identifying a field boundary;
(ii) identifying multiple base rate zones with-
in said field boundary; (iii) assigning a base
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population rate to each base rate zone;
(iv) identifying valid plot placement regions
within each base rate zone based on a first
placement rule;
(v) determining plot dimensions based on a
first user input;
(vi) determining plot locations within said
valid plot placement regions based on a
second user input and a second placement
rule; and
(vii) determining population rates within
each plot based on a third user input;

(b) controlling the population rate of a planter
according to said prescription map; and
(c) displaying a location of at least one of the
plots in the field while harvesting the field.

21. The method of aspect 20, further including:

(d) alerting a user to align a combine header with
at least one of the plots while harvesting the field.

22. The method of aspect 20, further including:

(e) recording a yield value at each location in
the field while harvesting the field; and
(f) comparing a yield value within at least one of
the base rate zones to a yield value within at
least one of the plots.

Claims

1. A method of generating a seed population prescrip-
tion map including multiple base rate zones (1810),
and multiple plots (1850) within each base rate zone
(1810), said method comprising:

identifying a field boundary (1805);
identifying multiple base rate zones (1810) with-
in said field boundary (1805), each said base
rate zone (1810) defining an area in which a pri-
mary population rate is to be applied;
assigning a base population rate to each base
rate zone (1810);
identifying valid plot placement regions (1830)
within each base rate zone (1810) based on a
first placement rule;
determining plot dimensions based on a first us-
er input, said first user input selected from a
group comprising one of a desired plot dimen-
sion and a desired fraction of acreage to be
placed in plots (1850);
determining a first plurality of plots (1850) within
said valid plot placement regions (1830) based
on a second user input, said first plurality of plots
(1850) satisfying a second placement rule, said

second placement rule capable of being satis-
fied by multiple alternative pluralities of plots
(1850);
determining a second plurality of plots (1850)
within said valid plot placement regions (1830)
based on said second user input, said second
plurality of plots satisfying said second place-
ment rule;
a user selecting one of said first plurality of plots
(1850) and said second plurality of plots (1850)
as a selected plurality of plots; and
generating a prescription map including said se-
lected plurality of plots (1850).

2. The method of claim 1, wherein said first placement
rule requires a minimum distance between bounda-
ries (1829) of the base rate zones (1810) and the
plots (1850).

3. The method of claim 1, wherein said first user input
comprises a width or number of rows of a combine
header (77) to be used in harvesting a field planted
according to said prescription map.

4. The method of claim 1, wherein said second user
input comprises a desired ratio between an area of
a group of plots (1850) and an area of a region (1830)
enclosing said group of plots (1850).

5. The method of claim 1, wherein said second place-
ment rule requires a minimum number of base rate
cells (1852) adjacent to each plot (1850), said base
rate cells (1852) having a minimum area.

6. The method of claim 1, further including:

determining population rates within each plot
(1850) based on a third user input, and wherein
said third user input defines a desired distribu-
tion of population rates, said desired distribution
capable of being satisfied by multiple alternative
sets of population rates.

7. The method of claim 6, further including:

prompting a user to accept or reject a plot loca-
tion; and
altering said plot location based on a user rejec-
tion.

8. The method of claim 1, further including:

(a) generating a prescription map according to
the following steps:

(i) determining plot dimensions satisfying a
preferred plot parameter defined by a first
user input, said preferred plot parameter ca-
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pable of being satisfied by multiple plot di-
mensions;
(ii) determining plot locations within said val-
id plot placement regions (1830) in order to
satisfy a preferred total plot area defined by
a second user input and in order to satisfy
a second placement rule requiring a mini-
mum distance between each plot location
and another feature of said prescription
map; and
(iii) associating population rates with each
plot location in order to generate a set of
plot populations satisfying a preferred dis-
tribution of population rates, said preferred
distribution defined by a third user input,
said preferred distribution capable of being
satisfied by multiple alternative sets of plot
populations;

(b) controlling the population rate of a planter
(10) according to said prescription map; and
(c) displaying a location of at least one of the
plots (1850) in the field while harvesting the field.

9. The method of claim 8, further including:

(d) alerting a user to align a combine header (77)
with at least one of the plots (1850) while har-
vesting the field;
(e) recording a yield value at each location in
the field while harvesting the field; and
(f) comparing a yield value within at least one of
the base rate zones (1810) to a yield value within
at least one of the plots (1850).
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