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Upcoming NDSU Field Days

North Dakota State University does not
discriminate on the basis of race, color,

national origin, religion, sex, disability, age,
Vietnam Era Veterans status, sexual
orientation, marital status, or public

assistance status. Direct inquiries to the
Executive Director and Chief Diversity Officer,

202 Old Main, (701) 231-7708.

Irrigated Potato Field Day at Tappen
The Irrigated Potato Field Day will be held on Thursday,
Aug. 21, at the irrigated potato research site near Tappen,
N.D. The field day will begin at 4 p.m. and end with a
meal sponsored by the Potato Associates.

The irrigated site is used by potato scientists at NDSU
to conduct research plot trials for disease management,
variety evaluation and production under irrigated condi-
tions for the benefit of the irrigated potato industry, which
primarily is in central North Dakota. Researchers from
NDSU will be present to explain and discuss the trials.

The irrigated research site is owned and supported
by the Northern Plains Potato Growers Association
to conduct irrigated potato research. The research site
is three miles east of Tappen on the north side of
Interstate 94 at exit 217 (Pettibone exit). The field
day is open to all interested people.

Gary Secor, (701) 231-7076
NDSU Plant Pathologist
Gary.Secor@ndsu.edu

Summer Water Tours – North Dakota
Water Education Foundation
In the next month, the North Dakota Water Education
Foundation will offer two water tours. These tours provide
a firsthand look at North Dakota’s critical water issues and
the newest value-added “crop” – wine grapes. Registration

is $15 per person and includes tour transportation, meals,
refreshments, informational materials and a one-year
subscription to North Dakota Water magazine.

Understanding Garrison Diversion
and MR&I – Aug. 13
This tour begins and ends in Bismarck. The passage of
the Garrison Diversion Reformulation Act in 1986 and
the Dakota Water Resources Act in 2000 changed the
emphasis of the Garrison Diversion project to municipal,
rural and industrial (MR&I) water supply projects.
Tour stops will include the Snake Creek Pumping Plant,
Lake Sakakawea, Audubon National Wildlife Refuge,
Brekken-Holmes Recreation Area, McClusky Canal,
Turtle Lake Irrigation District, local farms and Lonetree
Wildlife Management Area.

Grapes, Vineyards and Wineries –
Sept. 10
This tour begins and ends in Casselton. Stops will
include fruit and grape wineries, vineyards and grape
research taking place throughout eastern North Dakota.

North Dakota Water Education Foundation,
(701) 223-8332
Fax (701) 223-4645
Ndwaterusers@btinet.net

Estimating Yield of Irrigated Crops
The weather this growing season has been rather strange.
A cool, wet spring followed by a relatively mild summer
has resulted in less than normal heat units. Very few
days have had high temperature over 90 F, thus crop
development is behind normal in most areas of North
Dakota. With variable crop development coupled with
high crop prices, trying to estimate potential yields can
be very helpful.

Corn yield
Producers have several techniques for estimating corn
grain yield prior to harvest. This version was developed
by the Agricultural Engineering Department at the
University of Illinois and is the one most commonly used.

Tappen Aug. 21 (701) 231-7076
Irrigated Potato Field Day
I-94, exit 217 (Pettibone), north side



A numerical constant for kernel weight is figured into the
equation to calculate grain yield. Since weight per kernel
will vary depending on hybrid and environment, the
yield equation should be used only to estimate relative
grain yield. For example, yield will be overestimated
in a year with poor grain fill conditions, while it will be
underestimated in a year with good grain fill conditions.

Step 1. Count the number of harvestable ears
per 1/1,000th acre (Table 1) from several
representative locations in the field.
Don’t pick the best or worst areas.
Pick every fifth ear in the sample row.

Step 2. Count the number of kernel rows per ear.
Calculate the average of all the ears.

Step 3. Count the number of kernels per row on each
of the same ears, but do not count kernels on
either the butt or tip that are less than half size.
Calculate the average.

Estimated Yield = (results from step 1 x step 2 x step 3)
—————————————————

90

Soybean yield
The most accurate estimates of soybean yield are taken
within three weeks of maturity. Assume 2.5 beans per pod.

Step 1. Determine the number of feet of row needed
to make 1/1,000 of an acre (Table 1).

Step 2. Count the number of plants in 10 different
randomly selected sample areas. Calculate the
average.

Avg. = ________ plants per 1/1,000 of an acre

Step 3. Count the number of pods per plant on
10 randomly selected plants from each sample
area. Calculate the average.

Avg. = ________ number of pods plant

Step 4. Calculate the number of pods per acre by
multiplying the plant population by the number
of pods per plant.

Results from Step 2 x Step 3 x 1,000 = ________
pods per acre

Step 5. Calculate the number of seeds per acre by
multiplying pods per acre by 2.5 seeds per pod.

Result from Step 4 x 2.5 = ________ seeds per acre

Step 6. Calculate the number of pounds per acre
by dividing seeds per acre by an estimate
of 2,500 seeds per pound.

Result from Step 5 ÷ 2,500 = ________ pounds
per acre

Step 7. Estimate yield by dividing pounds per acre by
60 pounds per bushel.

Result from Step 6 ÷ 60 = ________ estimated
yield in bushels per acre

Example: Soybeans are planted on 15-inch rows
(34.9 feet equals 1/1,000 of an acre from Table 1).
The average number of plants per 34.9 feet is 122,
with an average of 21 pods per plant. The estimated
yield is: (122 x 21 x 1,000 x 2.5) / (2,500 x 60) = 42.7 bushels
per acre

Dry edible bean yields
You can estimate dry bean yields by knowing the number
of seeds per pod, pods per plant and plants per 1/1,000th
of an acre. At the time of counting seeds and pods, the
maturity status of each should be determined.

If a seed or pod will not mature, it shouldn’t be counted.
Then count the total plants per 1/1,000th acre to complete
the data collection.

Yield estimation
Within a representative and uniform plant stand,
randomly select five plants each from at least five
locations in the field.

Keeping all plant data separate, pull and count the
pods from each plant and then count the seeds to
determine average seeds per pod for all five replications.
These data are combined with the average number of
plants per 1/1,000th acre.

Table 1. Length of row that represents 1/1,000th acre.
An accurate estimate of plant population per acre can
be obtained by counting the number of plants in a
length of row equal to 1/1,000 of an acre.

Length of single row to
Row width  equal 1/1,000th of an acre

(inches) (feet) (inches)

6 87 1
7 74 8
8 65 4

10 52 3
15 34 10
20 26 2
28 18 8
30 17 5
32 16 4
36 14 6



Average number of seeds per pound

Kidneys 900-1,000
Pintos 1,400
Great Northerns 1,600-1,800
Pinks/Small Reds 1,600-2,000
Navies/Blacks 3,000

Seeds per pound can vary 10 percent to 20 percent
for different varieties within a bean class. If available,
use reported estimates for seed number per pound for
your variety.

The accuracy of yield estimates can be improved by
counting seeds and pods from at least 10 plants per
replication.

Calculations
Step 1. Average seeds per plant = (average seeds

per pod) x (average pods per plant).

Step 2. Yield in pounds per acre = (Average seeds per
plant) x (plants per 1/1,000th of an acre) x (1,000)
divided by seeds per pound of the variety equals.

Reprinted and edited from a previous
Water Spouts article by Duane R. Berglund,
NDSU Extension agronomist (retired).

Web-based Tools to Improve
Irrigation Energy Efficiency
Irrigation is a heavy user of energy and, as pumping costs
continue to increase, improving energy efficiency is a very
desirable goal. Although irrigation rates for electricity
have increased slightly in the last few years, irrigators
that use diesel, natural gas and propane have seen their
pumping costs increase dramatically. Exploring options
for improving pumping efficiency is the object of three
Web sites you might find useful.

The first Web site was developed by the Natural Resource
Conservation Service (NRCS). It contains a set of four
online energy conservation estimator tools designed
to help farmers quickly analyze their energy use.
The four topics are irrigation, tillage, animal housing
and nitrogen (www.nrcs.usda.gov/technical/energy/).
These tools are designed to increase energy awareness
in agriculture and help farmers and ranchers identify
where they can reduce energy costs. The results generated
are based on NRCS models and illustrate the magnitude
of savings for different scenarios.

The energy tool for irrigation enables you to estimate
the potential savings associated with pumping water

for irrigation. NRCS technical specialists developed this
model for crops grown in a specific region based on
energy prices and pumping requirements. This tool does
not provide field-specific recommendations.

The second Web site, developed for the NRCS by the
University of Wisconsin (http://144.92.31.19/default.aspx),
is an energy self-assessment estimator. It has nine energy
conservation modules, one of which is for irrigation.
This site requires a little more time and irrigation
system-specific information to do a complete evaluation.
It will perform energy audits for center pivot, lateral-
move, solid-set sprinkler (hand-move), drip/trickle,
flood and furrow irrigation systems.

The third Web site contains a well-documented
set of energy saving tips for irrigated agriculture
(http://attra.ncat.org/attra-pub/energytips_irrig.html).
It was compiled by the National Sustainable Agricultural
Information Service. This is an online publication that
contains sections dealing with recommended installations
of pumps, explanations of electrical use and charges on
your power bill; common causes of wasted energy and
hardware improvements, and explains a simple method
to determine irrigation pumping plant efficiency.

Crop Water Use in August
Irrigation water management during August is very
important for long-season crops, such as corn, dry beans,
potatoes, sugar beets and soybeans.

In normal years, crops use more water in July than August
and the average rainfall amounts are correspondingly
greater in July. The average rainfall in July is 2.75 inches
in Carrington and 2.35 inches at Oakes, whereas the
average rainfall in August for both locations is about
2 inches. This indicates that the irrigation water demand
is generally greater in August than in July. Couple this
with declining water levels in wells and streams during
August and irrigation water management obviously
becomes very important.

Average water use of common irrigated crops for July
and August is shown on the following table.

Average Water Use (inches)

July August

Corn 6.6 6.3
Alfalfa 6.6 6.3
Pinto Beans 7.0 5.8
Potatoes 7.0 5.5
Soybeans 6.5 5.9
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As crops mature, cutting back on irrigation during
the latter part of August is common. This can be an
expensive mistake. Research has shown that corn,
moderately water-stressed toward the end of the growing
season, had an average yield reduction of 13 percent,
compared with corn that was fully irrigated to maturity.

Crop water use tables in publication AE-792, “Irrigation
Scheduling by the Checkbook Method,” show that water
use is similar for most full-season crops during August.
The following table shows the estimated daily water use
based on maximum temperature.

Maximum Air Estimated Daily Water Use for
Temperature Long-season Crops in August

50-59 F 0.08 inch
60-69 F 0.13 inch
70-79 F 0.19 inch
80-89 F 0.24 inch
90-99 F 0.29 inch

More site-specific crop water use estimates can be
obtained from the North Dakota Agricultural Weather
Network Web site (http://ndawn.ndsu.nodak.edu).
Click on Applications on the left side of the page.
Remember, the table above and the values from
the Web site give the actual water use by the crop.

Applied irrigation water must be greater to compensate
for evaporation and drift losses. Research has shown that
85 percent application efficiency is reasonable for North
Dakota. This means that almost 0.26 inch per acre must be
pumped to get a net 0.22 inch into the soil for the crop to
use. Likewise, if you pump 1.18 inches of water per acre,
only 1 inch will infiltrate into the soil for crop use.

Tom Scherer, (701) 231-7239
Extension Agricultural Engineer
Thomas.Scherer@ndsu.edu



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


