
Wild relatives of crop plants are very important
component of the plant genetic resources and constitute a
potential rich source of genetic variation (Feldman and Sears
1981). Despite the fact that their overall performance is
agronomically less desirable, favorable alleles are present in
wild relatives. Wild relatives have played significant role in
developing new cultivars and have increased the productivity
of globally important crops such as barley, maize, oats,
potatoes, rice and wheat.

The genus Aegilops is closely related to Triticum (Kerby
and Kuspira 1988, Haider et al. 2010). Due to the presence
of potentially valuable traits, the wild species of wheat play
a very prominent role as donors of abiotic and biotic stress
tolerant genes for future crop improvement programmes
(Monneveux et al. 2000 and references therein; Asseefa
and Fehrman 2004). Future gains in yield potential,
especially under stressed conditions, will almost certainly
require exploitation of the largely untapped sources of

genetic diversity housed in collections of wheat landraces
and wild relatives (Skovmand et al. 2001). Wild wheats
and landraces, especially material adapted to micro-habitats,
are rapidly disappearing because of the introduction of
agronomically superior new cultivars. Thus, their
conservation in the form of seeds in the genebanks is of
paramount importance to safeguard the germplasm from
potential threats such as climate change and these are the
sources from which breeders seek the germplasm with
specific traits for their availability in breeding programmes.
For long-term conservation in genebanks (at –20°C), high
initial seed quality is one of the important pre-requisites.
This is ensured by conducting standard germination test in
the laboratory following the ISTA Rules (1999) and selecting
the accessions registering high germination potential which
are further processed for moisture equilibration to
recommended level and packed in special containers for
long-term storage. While processing the germplasm of wild
wheat, some species of Ageilops like other wild species of
Poaceae exhibited erratic and staggered germination due to
dormancy imposed by tough seed covering structures. Seeds
of all the wild species exhibited poor and erratic germination
when subjected to standard germination test before
processing for long-term conservation. Since the seeds were
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ABSTRACT

Wild species, which are potentially valuable sources of resistance, play a very prominent role as donors of stress
resistant genes in crop improvement programmes. Thus, their conservation in the form of seeds in the genebanks is of
paramount importance for their availability in breeding programmes. High initial seed quality is one of the important pre-
requisites for long-term conservation in genebanks which is measured in terms of seed germination and vigour. Aegilops
species exhibit inherent problems caused by erratic and staggered germination due to dormancy imposed by presence of
tenacious glumes. Objective of this study was to evaluate the effects of removal of glume to assess the initial seed germination
and seedling vigour of eight wild species of wheat before their long-term storage in genebank.  Germination in seeds with
glume was recorded as   20-70% and in seeds without glume was 72-100%. It is concluded that tenacious glumes contribute
to the physical dormancy and removal of glumes increased the germination and seedling vigour in all eight species
namely Ae. bicornis, Ae. geniculata, Ae. kotschyi, Ae. longissima,  Ae. triuncialis, Ae. umbellulata,, Ae. vavilovii, and Ae.
ventricosa.  We recommend that the genebank curators can follow this method to assess the initial seed viability, which is
pre-requisite, for long-term conservation of valuable donor Aegilops species in genebank.
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freshly harvested and also remained fresh at the end of
prolonged germination test period (about 30 days), it was
presumed that the seeds were dormant. Seeds of all the
species had their caryopsis enclosed by tenacious glumes
which acted as physical barrier to water absorption and
exchange of gases. It is essential to overcome this dormancy
to assess the actual viability before long-term conservation.
The study was conducted to see the effect of removal of
tenacious glumes and the extent of improvement in the
germinability, uniformity of germination and seedling vigour
of eight Aegilops species, as no work on dormancy breaking
methods are documented in literature on wild species except
Ae. kotschyi (Wurzbinger and Lesham 1969).

MATERIALS AND METHODS

Seeds of eight Aegilops species, viz. Ae. bicornis Jaub.
& Spach., Ae. geniculata Fig. & De Not, Ae. kotschyi Boiss.,
Ae. longissima Schweinf., Muschl. & Eig., Ae. triuncialis L.,
Ae. umbellulata Zhuk., Ae. vavilovii (Zhuk.) Chennav., and
Ae. ventricosa Tausch, harvested in same season and climatic
conditions at NBPGR Regional Station, Bhowali, were used
for the present study. A total of 150 seeds in three replicates
(50 seeds/replicate) for each species were used for the standard
germination test (ISTA 1999). One set of seeds were manually
stripped off of their glume (cupulated fruit cases) by using
sharp surgical blade. Another set of seeds with glume was
used as control. Care was taken to avoid injury to the pericarp
as well as the embryo. Seeds were tested for germination
following ‘between paper’ method at 25°C and evaluated on
the seventh day. The rate of germination expressed as the
mean germination time (MGT) was calculated using the
formula: MGT = ∑nd/∑Ón, where n = number of seeds
which germinate on a particular day “d” and d = number of
days counted from the start of germination test. A seed was
considered to have germinated when 1 mm radical had
emerged (Ellis and Roberts 1981).

To test the seedling vigour, owing to the limitation of
seed quantity, 75 seeds in three replicates (25 seeds/replicate)
were placed in a single line, equidistantly on paper towels
which were rolled and arranged in polythene bags loosely to
allow proper aeration and incubated in a seed germinator at
25°C in dark. On the 14th day of planting the seeds, the root,
shoot and coleoptile length (cm) were measured for all the
germinated seedlings and their sum divided by number of
seeds germinated to express root, shoot or coleoptile vigour,
respectively. Mean seedling vigour was calculated by adding
the means of the three components. Seedling vigour index
(VI) was calculated by the method of Abdul-Baki and
Anderson (1973) as the product of germination (%) and
seedling vigour of each replication. The 1000-seed weight
(g) for all the eight species before and after the removal of
glume was recorded. The results were subjected to statistical
analysis and the critical difference was used to compare the
means of all parameters studied.

RESULTS AND DISCUSSION

Seed germination and mean germination time
Germination started after 3-6 days in controls and 2-3

days in deglumed seeds in all the tested species considered
together. Seeds of all the Aegilops species exhibited
germination in controls ranging from 20-70%. The lowest
germination (20%) was recorded in Ae.vavilovii and
maximum (70%) in Ae. ventricosa. After degluming, the
germination increased significantly up to five-fold, being
maximum (up to 100%) in Ae. bicornis and Ae. vavilovii (Fig
1). Degluming increased the seed germination; seeds of all
the species exhibited more than 65% germination after
degluming. Ae. longissima did not show much improvement
in seed germination (72%) as compared to control (66%)
though it was significantly higher than control. Dormancy
and germination are traits that are controlled in a highly
complex manner involving one or a combination of
morphology, physiology and physical structures (Baskin and
Baskin 2001, Finch-Savage and Leubner-Metzger 2006).
Seed dormancy is often caused by structures surrounding the
embryo, physiological stage of the embryo, and its maturity,
the permeability of the seed coat (Knapp 2000), as well as a
combination of all these factors. The extent of the problem is
variable and considerable differences occur between species,
ecotypes, locations, and year of harvest (Laude 1956, Tian et
al. 2002). Wurzbinger and Lesham (1969) have clearly
brought out the germination inhibitory nature of extract of
glume and hull of Ae. kotschyi. Presence of germination
inhibitors in the aqueous glume and hull extracts of certain
poaceae species was reported by Miyamoto et al. (1961) and
Waisal and Adler (1959). Gatford et al. (2002) have confirmed
the presence of water soluble phenolic substances in the
crude extracts of the bracts of Triticum tauschii. It is quite
possible that dormancy was imposed by inhibitors present in
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Fig 2 Effect of removal of glumes on the germination (%) of
Aegilops species
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the covering structures in the Aegilops species considered
for the present study, the removal of which released the
dormancy completely or partially.

The MGT for control seeds was maximum in Ae. vavilovii
followed by Ae. geniculata (5-6 days). The earliest and
fastest germination was recorded as 2.8 days in the control
seeds of Ae. longissima (Fig 2). Maximum and highly
significant improvement in the MGT due to degluming was
observed for Ae. geniculata ( from 5 to 1.8 days) followed by
Ae. vavilovii (from 5.7 to 2.9 days) and Ae. umbellulata
(from 3.4 to 1.6 days) (Fig 2). Thus, degluming not only
improved the germination but decreased the mean germination
time also in all the species tested. Various factors such as
control of water uptake, selective permeability to gases,
presence of germination inhibitors in the covering structures,

or mechanical restriction to embryo growth can be responsible
for the low and delayed germination in the glumed seeds of
Aegilops species.

Seedling vigour
 In general, highly significant improvement in root, shoot

and coleoptile vigour due to removal of glumes was recorded
in all the Aegilops species investigated (Table 1). However,
maximum improvement in root and shoot vigour (up to 2 or
3 fold) was observed in Ae. longissima and Ae. triuncialis.
Highest improvement in coleoptile vigour was observed in
Ae. umbellulata due to degluming of seeds. The boldest
seeds were observed in Ae. kotschyi while smallest in Ae.
bicornis. It is important to note that considering all the
species tested, the trend in vigour index improvement in

CONSERVATION OF AEGILOPS SPECIES IN GENEBANK

Fig 2 Effect of removal of glumes on the mean germination time
(MGT) of Aegilops species
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Table 1 Effect of removal of glumes on root, shoot and coleoptile vigour of Aegilops species

Species  Root vigour (cm)  Shoot vigour (cm)  Coleoptile vigour (cm)  1000 seed wt (g)

With Without With Without With Without With Without
glume glume glume glume glume glume glume glume

Ae. bicornis 4.14 7.03 1.54 3.11 1.43 2.82 3.69+0.16   3.05 +0.21
Ae. geniculata 7.81 8.50 2.42 4.06 2.15 3.95 57.1+1.77 12.45+ 0.77
Ae. kotschyi 2.56 5.60 1.41 2.83 0.76 2.69  57.5+1.27 30.86+0.95
Ae. longissima 2.81 7.25 2.10 6.2 1.50 3.54 31.3+1.12  7.56 +0.16
Ae. triuncialis 3.06 6.96 1.01 3.60 0.52 1.25 40.2+1.98 12.76 +0.2
Ae. umbellulata 3.82 6.47 1.97 3.92 0.70 3.02  52.6+0.28 12.05 +0.75
Ae. vavilovii 5.65 7.89 3.31 5.93 1.85 3.29 54.2+1.98 11.57 +0.63
Ae. ventricosa 6.93 9.37 2.98 3.77 1.53 3.55 42.2+1.41 10.14 +0.05

CD (P=0.05)
V 0.215 0.158 0.134
T 0.108 0.079 0.067
V × T 0.305 0.223 0.190

Fig 3 Effect of removal of glumes on the vigour index (VI) of
Aegilops species
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deglumed seeds in various species, in general, was similar to
that of germination. It indicates that degluming of seeds of
tested species improved significantly the germination as well
as vigour of seeds. Our results are in agreement with several
reports wherein removal of glume or lemma and palea
(covering of seeds) increased the germination in several
species of Poaceae (Simpson 1990). Germination in annual
canary grass increased from 1 to 67% (Matus-Cadiz and
Huel 2005), jointed goat grass up to 96% (Fandrich and
Mallory-Smith 2006), in Stipa tenacissima from 20 to 97%
(Gasque and Garcia-Fayos 2003).

To overcome the physical dormancy, generally
mechanical and chemical methods are in vogue. In our study,
although removal of glumes is skills-and labour-intensive,
but it is very effective to increase the germination in all the
species tested. We recommend that dormancy in seeds of
Aegilops species can be overcome by removal of glumes.
The germination, rate of germination and vigour can also be
increased by this method. The genebank curators can follow
this method to assess the initial germination before conserving
such valuable donor germplasm on long-term basis in
genebanks. Also the seed technology laboratories will benefit
by using this method for routine determination of germination
of these species.

ACKNOWLEDGEMENT

The authors are thankful to Director, NBPGR, New
Delhi, for providing the facilities.

REFERENCES

Abdul-Baki A A and Anderson, J D. 1973. Vigour determination in
soybean seed by multiple criteria. Crop Science 13: 630–2.

Assefa S and Fehrman H. 2004. Evaluation of Aegilops tauchii
Coss. for resistance to wheat stem rust and inheritance of
resistance genes in hexaploid wheat. Genetic Resources and
Crop Evolution 51: 663–9.

Baskin C C and Baskin J M. 2001. Some procedures for dormancy
breaking and germination of difficult seeds. (in) Native Plant
Propagation and Restoration Strategies, pp 29–34. Haase D L,
Rose R (Eds). Oregon State University Nursery Technology
Cooperative and Western Forestry and Conservation Association,
Cambridge, UK.

Ellis R H and Roberts E H. 1981. The quantification of aging and
survival in orthodox seeds. Seed Science and Technology 9:
373–409.

Haider N, Nabulsi I and Ali N M. 2010. Comparison of the efficiency
of A-PAGE and SDS-PAGE, ISSRs, RAPDs in resolving genetic

relationship among Triticum and Aegilops species. Genetic
Resources and Crop Evolution 57: 1 023–39.

Feldman M and Sears E R. 1981. The wild gene resources of wheat.
Scientific American 244: 98–101.

Finch-Savage W E and Leubner-Metzger G. 2006. Seed dormancy
and the control of germination. New Phytology 171: 501–23.

Gasque M and Garcia-Fayos P. 2003. Seed dormancy and longevity
in Stipa tenacissima L. (Poaceae). Plant Ecology 168: 279–90.

Gatford K T, Eastwood R F and Halloran G M. 2002. Germination
inhibitors in bracts surrounding the grain of Triticum tauchii.
Functional Plant Biology 29: 881–90.

International Seed Testing Association. 1999. International rules
for seed testing. Seed Science and Technology 27: suppl. 73.

Kerby K and Kuspira J. 1988. Cytological evidence bearing on the
origin of the B genome in polyploid wheats. Genome 30: 36–43.

Knapp A. 2000. An overview of seed dormancy in native warm-
season grasses. (in) Native Warm-Season Grasses: Research
Trends and Issues, pp 107-123. Moore K J and Anderson B E
(Eds). Madison, WI: CSSA.

Laude H M. 1956. Germination of freshly harvested seed of some
western range species. Journal of Range Management 9: 126–9.

Fandrich L and Mallory- Smith C A. 2006. Factors affecting
germination of jointed goatgrass (Aegilops cylindrical L.). Seed
Weed Science 54: 677–84.

Matus-Cadiz M A and Huel P. 2005. Rapid and effective germination
methods for overcoming seed dormancy in annual canarygrass. 
Crop Science 45: 1 696–703. 

Miyamoto T, Tolbert N E and Everson H E. 1961. Germination
inhibitors related to dormancy in wheat seeds. Plant Physiology
36: 739–46.

Monneveux P, Zaharieva M and Rekika D. 2000. The utilization of
Triticum and Aegilops species for the improvement of durum
wheat resources. ciheam.org/om/pdf/940/006000.

Simpson G M. 1990. Seed Dormancy in Grasses. Cambridge
University Press, Cambridge, UK.

Skovmand B, Reynolds M P and DeLacy I H. 2001. Searching
genetic resources for physiological traits with potential for
increasing yield. (in) Application of Physiology in Wheat
Breeding, pp 17–28. Reynolds M P, Ortiz-Monasterio I, McNab
A (Eds). Mexico, DF, CIMMYT,

Tian X, Knapp A D, Moore K J, Brummer E C and Bailey T B.
2002. Cupule removal and caryopsis scarification improves
germination of eastern gamagrass seed. Crop Science 42: 185–
9.

Waisel Y and Adler Y. 1959. Germination behaviour of Aegilops
kotschyii Boiss. Canadian Journal of Botany 37: 741.

Wurzburger J and Leshem Y. 1969. Physiological action of the
germination inhibitor in the husk of Aegilops kotschyii Boiss.
New Phytology 68: 337–41.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


