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Abstract

Twelve coriander (Coriandrum sativum) accessions comprising of released varieties, advanced

breeding material, regional and exotic collections were evaluated at Ajmer (Rajasthan) for

effect of water stress on seed quality parameters including total oil, essential oil, test weight

and seed size. All the recorded parameters showed significant genotypic variation as well as

significant interaction of genotype with environment. Mid-term water stress did not have

adverse effect on the studied quality parameters while terminal water stress resulted in
reduction in quality parameters in most of the accessions.
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Limited water supply is a major
environmental constraint for higher
productivity of crop plants including
coriander (Coriandrum sativum L.). Moisture
deficiency induces various physiological and
metabolic processes and the adaptability and
responses of the plant to water stress depends
on duration, magnitude of stress and
developmental and differentiation stage of the
plant/tissue (Kramer & Boyer 1995).
Genotypic variability to stress has been
reported in various plants and this variability
can be exploited for development of drought
tolerant varieties. There are some reports on
the effect of water stress on essential oil
content of some medicinal and aromatic
plants (Burbott & Loomis 1969; Solinas &
Deiana 1996; Sabih et al. 1999). In India, the
major coriander growing area lies under semi-
arid climate of Rajasthan and Gujarat where

the crop is cultivated on conserved moisture
during rabi season requiring two to three
irrigations depending upon soil conditions
and rainfall. Hence, the available water has
to be used very precisely so that maximum
yield can be recovered without affecting the
quality of seeds. The present investigation
was undertaken to evaluate the genotypic
variation in response to water stress and its
effect on seed quality parameters of coriander.
The results of the study will also help
growers to decide time of irrigation for
coriander when water availability is limited.

Seeds of 12 accessions of coriander
comprising of released varieties, advanced
breeding material, regional and exotic
collections were evaluated at National
Research Centre on Seed Spices, Ajmer
(Rajasthan) during 2009-10. Three irrigation
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schedules namely, irrigated, water stress at
mid-season growth and water stress at
terminal growth stage were created. All 12
accessions were sown with three replications
in a randomized block design. The data were
analyzed for genotypic variation,
environment effect and interaction effect of
genotype and environment using factorial
randomized block design (Panse & Sukhatme
1967). Under irrigated schedule, irrigation
was given as and when required. In mid-term
water stress schedule, irrigation was
withheld at flowering stage. In terminal water
stress, the last irrigation was withheld.
Except irrigation, all other agronomic
practices including pest and disease
management were followed uniformly up to
harvest in all three schedules. Test weight was
measured as 1000 seed weight and size of seeds
was measured using screw gauge. Total oil
was extracted using Accelerated Solvent
Extraction System (Dionex India Pvt. Ltd.);
30 g seeds of each accession obtained from
different irrigation schedules were utilized for
the estimation. Essential oil from seeds was
estimated using all glass Clevenger apparatus
(Clevenger 1928), utilizing 25-30 g seed
samples from various treatments.

Under non-stress or control condition,
essential oil content ranged from 0.01% (YS/
RC 41) to 0.51% (LCC 101) exhibiting high
genotypic variation. Total oil content varied
from 9.25% in YS/RC 41 to 16.59% in ACr 91.
Test weight also showed genotypic variation,
ranging from 9.45 g in ACr 1 to 23.48 g in
LCC 101. Seed size also significantly varied
with the genotypes. Under non-stress
condition seed size ranged from 3.11 mm (ACr
1) to 4.38 mm (LCC 101). Interaction of
genotypes with stress was also evident in seed
size (Table 1).

In most of the accessions from mid-term
stress condition, the essential oil content was
reduced to a minimum of 0.11% in YS/RC 41
to a maximum of 0.29% in RCr 435. The
accessions ACr 256, Australlia, Sindhu and
YS/RC 41 however, showed significant
increase over control in essential oil content.
Total oil content was minimum (7.8%) in ACr
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256 and maximum (21.14%) in LCC 101. Total
oil content was either at par with control or
reduced in most of the accessions except LCC
101 and NDCOR 60 where significant increase
over control in total oil content was recorded
(Table 1).

In the accessions where the last irrigation
was withheld (terminal water stress) essential
oil content in some accessions like ACr 1,
Australia, NDCOR 60, RCr 41, Sindhu and
YS/RC 41 showed significant increase over
control while accessions ACr 91, LCC 101,
LCC 91, RCr 435 and RCr 436 exhibited slight
decrease in essential oil content. However,
when compared with mid-term stress
conditions, accessions LCC 101, LCC 91 and
NDCOR 60 showed significant increase in
essential oil content. Total oil content from
these accessions was reduced as compared to
non-stress as well as mid-term stress
condition except in accession YS/RC 41 where
a significant increase over control was
observed. Accessions Australia, LCC 101, LCC
91 and NDCOR 60 showed significant
reduction over control and midterm stress in
total oil content (Table 1).

It is well known that genetic constitution
and environmental conditions influence the
yield and composition of volatile oil produced
by medicinal plants (Ramezani et al. 2009).
Drought stress increases the essential oil
percentage in medicinal and aromatic plants,
because in case of stress, more metabolites are
produced in plants. Farahani et al. (2008)
reported that drought stress had significant
effect on oil yield and oil percentage of
calendula. Their results showed that highest
oil yield was achieved under non-drought
condition and highest oil percentage was
achieved under drought condition. Aliabadi
et al. (2008) reported that water stress had
significant effect on flowering, shoot yield and
essential oil yield of flowering shoot of
coriander.

In the present investigation, significant
variation in response of different accessions
on imposing water stress on essential oil and
total oil content was observed. A significant
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Water stress in coriander
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interaction effect of accessions and different
stress conditions revealed that genotypes
could be identified for a particular
environment. Mid-term water stress did not
have adverse effect on essential oil, total oil,
seed size and test weight in most of the
accessions; however, terminal water stress
exhibited reduction in the studied quality
parameters in most of the accessions. It may
be suggested that in a situation of limited
water, mid-term irrigation can be avoided and
must be applied at terminal growth stage.

References

Aliabadi F H, Lebaschi M H & Hamidi A 2008
Effects of arbuscular mycorrhizal fungi,
phosphorus and water stress on quan-
tity and quality characteristics of cori-
ander. J. Adv. Nat. Appl. Sci. 2 (2): 55-59.

Burbott A J & Loomis D 1969 Evidence for
metablic turnover of monoterpene in
peppermint. Plant Physiol. 44: 173-179.

Clevenger | F 1928 Apparatus for determination
of essential oil. ]. Am. Pharm. Assoc. 17:
346-349.

Farahani H A, Valadabadi A & Rahmani N 2008
Effects of nitrogen on oil yield and its

Saxena et al.

component of Calendula (Calendula
officinalis L.) in drought stress condi-
tions. Abstracts, The World Congress on
Medicinal and Aromatic Plants (p. 364)
Cape Town, South Africa. November
2008.

Kramer P ] & Boyer ] S 1995 Water Relations of
Plants and Soils. Academic Press, San
Diego.

Panse V G & Sukhatme P V 1967 Statistical
Methods for Agricultural Workers. In-
dian Council of Agricultural Research,
New Delhi.

Ramezani S, Ramezani F, Rasouli F, Ghasemi M
& Fotokian M H 2009 Diurnal variation
of the essential oil of four medicinal
plants species in central region of Iran.
Res. J. Biol. Sci. 4: 103-106.

Sabih F, Abad Farooki A H, Ansari S R, &
Sharama S 1999 Effect of water stress
on growth and essential oil metabolism
in Cymbopogon martinii (Palmrosa) culti-
vars. J. Essential Oil Res. 1: 151-157.

Solinas V & Deiana S 1996 Effect of water and
nutritional conditions on the Rosmarinus
officinalis L., phenolic fraction and essen-
tial oil yields. Riv. Ital. Eposs. 19: 189-
198.




<<
  /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 false
  /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 (None)
  /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


