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Over 2,500 seed images appear in this book, most of which represent sketches prepared by U.S. 
Department of Agriculture artists during the early 1900s. These have appeared in various USDA 
publications and have become a part of the public domain. A smaller part of the images were 

scanned from actual seeds by a flatbed scanner and decolorized for use in this book. Others were provided 
by friends and are identified in the images. A few images were scanned from copyrighted publications and 
are used by permission from the publisher. In a small number of cases, we have been unable to identify the 
original source from which these images were obtained. We apologize for any unauthorized use of images 
where our efforts to identify and recognize original sources were unsuccessful. A complete list of these 
sources may be obtained by contacting the publisher.

Seed Images
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While it is recognized that many plant species are important for more than one reason, notations 
are used following the Latin name in seed lists throughout the text to indicate the principle use 
or importance of each species discussed as follows:

 * economically important foreign weed (introduced into North America)  
 A an agricultural species
 F fl ower
 H herb
 O ornamental
 R range
 S shrub
 T turf
 Tr tree
 V vegetable
 W weed (common)
 X noxious weed

Abbreviations
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Preface

The original Handbook of Seed Testing, or more properly, ‘Testing Agricultural and Vegetable Seeds’ 
was published as Handbook 30 in 1952 by the Agricultural Marketing Service of the United States 
Department of Agriculture under the general supervision of Dr. Oren L. Justice. This landmark 

publication served to inspire and enlighten generations of analysts, students, and laypersons in the science 
and art of seed testing and is a tribute to Dr. Justice and his team of talented botanists and seed analysts from 
the United States Federal Seed Laboratory. In addition to its coverage of basic botany, morphology, and 
physiology, it stood alone for many years as the basic compendium of information on seed testing procedures. 
Finally, it combined all of this with helpful taxonomical keys and seed descriptions. However, perhaps 
its most valuable feature has been that it brought together photographic plates containing the drawings 
of seeds of plant species most likely to be confronted by seed analysts throughout the United States and 
Canada. These attributes allowed this book to remain the single most helpful educational resource available 
to seed analysts and the seed testing community for generations. 
    Notwithstanding the value of the original Handbook 30 in the annals of seed testing, it has been out 
of date for over 40 years. Thus, there have been many calls for the publication of a comprehensive, up-to-
date publication that would fi ll this void and supply the need for an updated handbook of seed testing. In 
the meantime, the need has been met in two primary ways. First, the seed testing organizations (AOSA and 
ISTA) have published a series of single-subject handbooks covering various aspects of seed testing. Second, 
AOSA and SCST have published a comprehensive Teaching and Training Manual which has helped fi ll this 
void. Although it has been designed for the beginning analyst, the updated version promises to be valuable 
to both beginning and experienced analysts. 
       The vision for this book (Seed Purity and Taxonomy) originated in the early 1970s when it became 
clear to the authors that Handbook 30 needed to be revised, enlarged, and updated. The senior author was 
at that time Analyst-In-Charge of the Federal Seed Laboratory at Sacramento, California, and approaching 
retirement. However, with her long experience in seed testing and her background in botany at the University 
of Michigan (M.A., Botany), along with her many years of teaching federal seed testing workshops and 
training analysts, she wanted to pass on her expertise to successive generations of future analysts.
       This book is largely an application of purity testing procedures to specifi c groups (families) of seeds. 
It presents a taxonomically oriented coverage and incorporates the insights, experience, and special talents 
developed by the senior author throughout her long career in seed testing. It contains illustrations of most 
of the crop and weed species encountered in purity testing. This includes most of the drawings originally 
published in USDA Handbook 30; drawings and photographs available from the public domain; and others 
contributed by friends in the seed testing community. Special recognition is given to those (some modifi ed) 
from Deborah Meyer, Laboratory Supervisor and Senior Seed Botanist, and James Effenberger, Senior 
Seed Botanist, Department of Food and Agriculture Seed Testing Laboratory, whose excellent photographs 
of seeds are well known to analysts in their teaching workshops. Finally many additional illustrations are 
included of decolorized fl at-bed scans by the method suggested by Dr. Miller B. McDonald of The Ohio 
State University. The authors hope that this book will help meet the needs of the seed testing community 
and be valuable to analysts-in-training, to experienced analysts, to students, and other laypersons in and out 
of the seed industry. 
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       Like most exhaustive references, this book borrows extensively from past publications. Of particular 
value were the works of Justice (ed), Hitchcock, Munz, and Musil. Although the authors have tried to credit 
these sources where appropriate, seed images as well as descriptive and geographical information about 
plants and seeds discussed have been used from these pre-existing references and rearranged to fi t the 
purposes of this book. However, a careful attempt has been made to put these into the context of the purity 
testing routine, as well as to provide analysts with information about the plants and species tested. 
        Finally, the authors are indebted to the past work of the team of very talented seed artists, particu-
larly the drawings of F. H. Hillman, Helen H. Henry, Albina F. Musil, and Regina H. Hughes whose draw-
ings have educated and inspired generations of analysts in the art and science of seed testing. It is to their 
memory that this book is dedicated.



<<
  /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




