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The seed micromorphology of Cypripedium calceolus L. from spanish populations is described.
Morphology of the seed and the cells, measures (length, width) and characteristics of the peri-
clinal and anticlinal walls are analyzed. The resulting data are compared with others from
Russian and North American populations.

Introduction

The family Orchidaceae comprises 25 genera and 114 taxa in the Iberian Peninsula and
Balearic islands, according to Galan Cela & Gamarra (2002, 2003). Following the taxo-
nomic scheme of Dressler (1993), these genera belong to four subfamilies (Table 1).

In our research about this family, one of the aims is the analysis of the micromorpholo-
gy of the seed coat of each one taxa presented in the territory indicated above.

Previous works on orchid seeds have demonstrated the diagnostic and phylogenetic
value of some quantitative and qualitative characters (Clifford & Smith 1969; Barthlott
1976; Barthlott & Ziegler 1981; Chase & Pippen 1988; Molvray & Kores 1995). However,
studies on European orchids, and in particular, about taxa occurring in the Iberian
Peninsula are scarce (Alarcon & Aedo 2002).

This report describes the seed micromorphology of Cypripedium calceolus L., the only
one species belonging to the subfamily Cypripedioideae which occurs in the Iberian
Peninsula, exclusively in Pyrenees.

Material and methods

Seeds were obtained from mature capsules collected in the field (Spain, Huesca, Valle de
Tena), air dried for two weeks, and stored in small envelopes. With the aim to compare disjunct
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Table 1. Taxonomic scheme of the Orchidaceae, according to Dressler (1993), present in the Iberian
Peninsula and Balearic islands.

subfamily tribe subtribe genus
Cypripedioideae | Cypripedieae | Cypripediinae Cypripedium
Gastrodieae | Epipogoninae Epipogium
Limodorinae Cephalanthera, Epipactis, Limodorum
Epidendroideae | Neottieae
Listerinae Listera, Neottia
Calypsoeae Corallorhizinae | Corallorhiza
Habenariinae Gennaria
Orchidoideae Orchideae
Orchidinae Aceras, Anacamptis, Barlia, Coeloglossum,
Dactylorhiza, Gymnadenia, Himantoglossum,
Neotinea, Nigritella, Ophrys, Orchis,
Platanthera, Pseudorchis, Serapias
Goodyerinae Goodyera
Spiranthoideae | Cranichidae
Spiranthinae Spiranthes

populations, we also study materials from Murmansk Region, Kola Peninsule (Russia).

The samples were mounted on SEM (scanning electron microscope) stubs and coated with
gold in a sputter (Sem Coating System, Bio-Rad SC 502). The seeds were examined on a
Philips X130, with a filament voltage of 20 kv.

Length and width were measured (average of 30 seeds for each sample) under a light micro-
scope at the longest and widest axes of the seed. Number of cells along the longitudinal axe,
the morphology of the total seed, the apical, medial and chalazal cells, and the colour were also
analyzed. Samples examined under light microscope were mounted on lactic acid.

The terminology and methods adopted follow Arditti & al. (1979) and Molvray & Kores
(1995).

Results

All seeds examined are fusiform (Fig. 1) and the coat is brown in colour. Cells are sim-
ilar in morphology along the longitudinal axe, regularly rectangular (Fig. 2), but they show
differences in the size, because the medial cells are lightly longer than the apical and cha-
lazal ones (Fig. 3, 4). Anticlinal walls are high and smooth, with adhesion zones lightly
sunken at the cell vertices (Fig. 2). Periclinal walls are generally unsculptured, but in some
cells of the chalazal pole transversal ridges can be observed (Fig. 4). This last character is
also visible under light microscope.
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Figures 1-4. Seed micromorphology of Cypripedium calceolus: 1. Seed shape; 2. Medial cells, with
smooth periclinal walls and the anticlinal ones with adhesion zones slightly sunken at the cell verti-
ces; 3. Apical cells; 4. Sculpturing of cells of the chalazal pole showing transversal ridges.

A set of 30 seeds were measured. They vary in length from 0.930 mm to 1.270 mm, and
in width from 0,220 to 0,310 mm. The number of cells at longest axis of testa vary from 9
to 12. Average of quantitative characters and comparative data from Russia and North
American populations (Arditti & al. 1979) are showed in Table 2.

Discussion
Morphological aspects showed some details not registered in previous works, like the occur-

rence of sculpturing in cells next to the chalazal end, and the greater length of the medial cells

Table 2. Quantitative characters of the seeds of Cypripedium calceolus from Spain, Russia and North
America.

Characters Spain, Pyrenees | Russia, Murmansk North America

Region (Arditti & al., 1979: 1134)
Average length (mm) 1.150 1.135 0.91-1.27
Average width (mm) 0.258 0.253 0.25-0.27
Average length/width 4.457 4.524 3.8-4.7
Number of cells at 9-12 9-13 7-11
longest axis of testa
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forehead to the apical and chalazal ones.

Numerical data are similar to those of Russian populations, and also with Arditti & al.
(1979), concerning to length and width of the seed, and the length-to-width ratio. However, the
number of cells at longest axis of testa is lower in the North American populations (7 to 11).

Acknowledgments

The authors wish to express their gratitude to the personnel of the library of the Real Jardin Botanico
de Madrid. To Dra. I. Blinova and Dr. J. M. Iriondo who provided the Russian and Spanish samples,
respectively. To Esperanza Salvador and Marta Furid, from the Laboratory of Scanning Electron
Microscope (Interdepartamental Service, UAM) for the technical support.

References

Alarcon, M. L. & Aedo, C. 2002: Revision taxonoémica del género Cephalanthera (Orchidaceae) en
la Peninsula Ibérica e islas Baleares. — Anales Jard. Bot. Madrid 59(2): 227-248.

Arditti, J., Michaud, J. D. & Healey, P. L. 1979: Morphometry of orchid seeds. 1. Paphiopedilum and
native California and related specied of Cypripedium. — Amer. J. Bot. 66(10): 1128-1137.

Barthlott, W. 1976: Morphologie der Samen von Orchideen im Hinblick auf taxonomische und funk-
tionelle Aspekte. In: Senghas, K. (ed.) Proceedings of the 8™ World Orchid Conference: 444-
455. — Frankfurt.

— & Ziegler, B. 1981: Mikromorphologie der Samenschalen als systematisches Merkmal bei
Orchideen. — Ber. Deutsch. Bot. Ges. 94: 267-273.

Chase, M. W. & Pippen, J. S. 1988: Seed morphology in the Oncidiinae and related subtribes
(Orchidaceae). — Syst. Bot. 13(3): 313-323.

Clifford, H. T. & Smith, W. K. 1969: Seed morphology and classification of Orchidaceae. —
Phytomorphology 19: 133-139.

Dressler, R. 1993: Phylogeny and classification of the orchid family. — Portland.

Galan Cela, P. & Gamarra, R. 2002: Check list of the iberian and balearic orchids. 1. Aceras R. Br.
— Nigritella Rich. — Anales Jard. Bot. Madrid 59(2): 187-208.

— & — 2003: Check list of the iberian and balearic orchids. 2. Ophrys L. — Spiranthes Rich. —
Anales Jard. Bot. Madrid 60(2): 309-329.

Molvray, M. & Kores, P. J. 1995: Character analysis of the seed coat in Spiranthoideae and
Orchidoideae, with special reference to the Diurideae (Orchidaceae). — Amer. J. Bot. 82(11):
1443-1454.

Addresses of the authors:

Emma Orttfiez, Elena Dorda and Roberto Gamarra,

Departamento de Biologia (Botanica), Universidad Auténoma de Madrid, E-28049
Madrid, Spain.E-mail: emma.ortunez@uam.es, roberto.gamarra@uam.es.

Pablo Galan Cela,

Departamento de Produccion Vegetal: Botanica y Proteccion Vegetal, E.U.LT.
Forestal, Universidad Politécnica, E-28040 Madrid, Spain. E-mail: pgalan@foresta-
les.upm.es.




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


