Journal of Forest Science
Vol. 27, No. 1, pp. 33~37, April 2011

QUNT EEE MlHSY SEEN

Water Relations Parameters in the leaves of A//ium ochotense and
Allium microdictyon

Kyeong-Cheol Lee', Ha-Sun Kim? and Sang-Sup Han'

'Division of Forest Resources, College of Forest and Environmental Sciences,
Kangwon National University, Chuncheon 200-701, Korea
’Forest Research Institute of Kangwon Province, Chuncheon 200-140, Korea

ABSTRACT : This study was carried out to establish a proper cultivation site and diagnose the drought-tolerance of Allium
ochotense leaves and Allium microdictyon leaves by using pressure - volume curve method. The Allium microdictyon leaves had
more lower osmotic water potential Wosat, and osmotic water potential at turgor loss point Wotlp than Allium ochotense leaves.
Then, the Allium microdictyon leaves was slightly higher drought-tolerance than Allium ochotense leaves. Therefore, We suggest
that growth of the two Allium species was appropriate for relative moisture forest.
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2 Tyree2} Hammel(1972)9] P-V 4] 25 #-g-5te] + Fig. 1. The pressure-volume curve of two Allium species. Vt
3}k is the volume of symplastic and apoplastic water at
maximum turgor.
Table 1. General characteristics of study site.

Cultivated Location Altitude Slope Direction Upper Crown
Chuncheon . .
Wha-ak M.T. 402m NE Birch Plantation

Table 2. The W™, W, W, Wp ... of two Allium species.
Species ¥ (MPa) W, (MPa) U, (MPa) Up. max (MPa)
Allium microdictyon -0.8+0.01* -0.9+0.01* -0.015+0.001* 0.78+0.01*
Allium ochotense -0.7+0.01* -0.8+0.02* -0.012+0.002* 0.67+0.03*

*: Mean=S.E.M.
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Fig. 7. Relationships between leaf water potential(W.) and
pressure potential(Wp) of two Allium species.
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Table 3. The RWC™, RWC, Va/Vt, Vt/DW, Vo/DW and Ns/DW of two Allium species.

Vt/DW Vo/DW Ns/DW
: tp o * (0, /Vt (°
Species RWC™ (%) RWC* (%) Va, (%) (2H>0/eDW) (2H,0/eDW) (gH,0/gDW)
Allium microdictyon  84.5+0.84* 91.3£0.21* 44.2+1.20* 4.7£0.26* 2.6£0.06* 0.1£0.01%*
Allium ochotense 86.3+£0.98* 89.14£0.53* 20.4+2.34* 6.1+£0.51* 4.9+0.08%* 0.2+0.01%*

*: Mean=S.E.M.



36 - Journal of Forest Science

o FAMA AREAAEY g et sRxdd
2 FAIBh= AS 9ulslH(Kwon et al., 2003; Taiz and
Zeiger, 2006), 2L Aluls0] RWC™ & 84.5%2 &2
& Aobso] 863%2 LB} Ajol7} 27 gigton] Aluks
& ARzl Hnd $& AL & 4 Ak
Fuape] te Adaeg RWC' S e $5=
Abo] 89-91% & AfigS Uepion, 2 4
o2 wolx| el
AEU ) 45Vl et AES Fh 2 & gl
apoplastic water(Va=Vt-Vo)2] H|2(Turner, 1988)-2 2.tj
Al Ahibso] oF 44%, &% Atbso] ofF 20%2] WS
e, etiik Alnkso] &5 = Akl aEFol
A AlEeRE F3Fe 4= gl apoplastic water®] Hl&o] oF 2
o A wol AR 54de 4L Sl e & 4= Al
A5l it +EEF VUDW, A9 AR
o &olgli= 829 osmole F(Ns/DW)= THEST) 914
T} e SRoE e PUSS S2E A 2
Aol 9Ju|sla(Han, 1991), Vo/DWE} Vi/DW, Ns/DW
of ghe Agwst Aste, Aol F75HA o Axu
=gk Alzure] A 7)5o] adhe v R0l &
718te] ol& 2 HAgchal Stci(Parker et al, 1982; Han
and Sim, 1992; Han, 1991).
Vt/DW, Vo/DW, Ns/DW+=
ohsof His) o L5H) H we WS
Rubgo] $HE Aubsrt 7420 54 2

o 4 g9k

2 E

9 AE F9 Loidd &5 = Alvks R 27]99Y
A Hjzpae] AREEde] w2 Her Y
e vl ofgt Zlor YEpton, $a7t A0l A%
o AgeE & 4 Uk B3t ediil} &5k Avke=
Blg ff etk thukso] &5k Atnksol wis] 1499
542 7ML lon, Hdied Ao ARl ot
ol ozt v ARt As & o ASdHk

=
28R

ra

Cheung, Y.N.S., M.T. Tyree. and J. Dainty. 1975. Water relation
parameters on single leaves obtained in a pressure bomb and
some ecological interpretations. Can. J. Bot 53: 1342-1346.

Han, S.S. and Kim, K.R. 1980. Ecophysiological Interpretations on
the Water Relations Parameters of Trees(1)-The Diagnosis of
Tolerant Tree to Drought by the Pressure Chamber Technique-.
J. Kor. For. Soc. 50: 25-28.

Han, S.S and Choi, H.S. 1983. Ecophysiological Interpretations on
the Water Relations Parameters of Trees(Il). Jour. Korean For.
Soc. 61: 8-14.

Han, S.S. 1991. Ecophysiological Interpretations on the Water Rela-
tions Parameters of Trees(VI)-Diagnosis of Drought Tolerance
by the P-V Curves of Twenty Broad Leaved Species-. J. Kor.
For. Soc. 80(2): 210-219.

Han, S.S. and Sim, J.S. 1992. Characteristics of Water Relations
Parameters Obtained from Pressure - Volume Curves in Pinus
koraiensis Needles. J. Kor. Ecol. 15(1): 47-58.

Han, S.S., Sim, J.S. and Jeon, S.R., 2006. Effects of Light, Tempe-
rature, Water Changes on Physiological Responses of Kalopanax
pictus Leaves(4)-Characteristics of Leaf Water Relations Obtained
from P-V Curve-. J. For. Sci., Kangwon Nat'l Univ. 22: 71-75.

Han, S.S., Lee, K.C. and Jeon, S.R., 2010. Studies on the Agroforestry
Methods of Wild Edible Greens(4)-Water Relations Parameters
of Three Ligularia Species Leaves Obtained from P-V Curves-
J. Kor. For. Soc. 99(1): 131-135.

Korea Forest Service. 2003. Korean Plant Name Index. Available
online at http:/ www.nature.go.kr. Apr. 2.. 2010.

Korea forest seed and variety center. 2009. Life Characteristics of
Plant Resources from Korea Forest. P.D Korea. Chungju. pp. 1-36.

Kwon, Y.M., Ko, S.C. Kim, J.C., Moon, B.Y., Park, M.C., Park,
H.B., Park, I.LH., Lee, Y.S. Lee, .LH., Lee, J.S., Lee, J.B., Lee,
C.H., Jeon, B.U. Jo, S.H. and Hong, J.B. 2003. Plant Physiology.
Academybook. Seoul. pp. 429.

Lee, HJ., Lee, S.K., Choi, Y.J., Jo, HJ.,, Kang, HY., Lee, S.S. and
Choi, D.H. 2007. Extractives from the Allium victorials. J. Kor.
For. Soc. 96(6): 620-624.

Lee, W.T. 1996. Standard Illustration of Korean Plants. Academy
Publishing Co. Seoul.

Taiz, L., and E. Zeiger. 2006. Plant Phisiology. 4th ed. Sinauer
Associates, Inc. Sunderland, Massachusetts, pp. 674-677

Hiromi. M.
drought-resistance differences of Chamaecyparis obtusa trees. J.
Jpn. For. Soc. 70: 362-366.

Yutaka, M., and M. Yasushi. 1983. Measurement of leaf water
relations using the pressure-volume technique. J. Jpn. For. Soc.
65(1): 23-28.

Yutaka, M., and M. Yasushi. 1984. Seasonal changes of several

1988. Applying the P-V curve method to studying

water relations parameters in Quercus crispula, Betula ermani,
and Abies homolepis. J. Jpn. For. Soc. 66: 499-505.

Turner, Neil C. 1988. Measurement of Plant Water Status by the
Pressure Chamber

Technique. Irrig Sci 9: 289-308.



Nobel, P. S. 2009. Physicochemical and Environmental Plant
Physiology. 4th ed.

Academic Press. California. pp. 81-84.

Parker, W.C., S.G. Pallardy, T.M. Hinck-ley, and R.O. Tesky. 1982.
Seasonal changes in tissue water relations of three woody
species of the quercus-Carya forest type. Ecol. 63: 1259-1267.

Salisbury, F. B., and C.W. Ross 1992. Plant Phisiology. 4th ed. ,
Wadsworth Publ. Co. Belmont, California pp. 682.

Tyree, M.T. and H.T. Hammel. 1972. The measurement of the
turgor pressure and the water relations of plants by the
pressure-bumb terchnique. J. Exp. .Bot. 23: 267-282.

QoM SEE AN SEEN - 37

Yu, S.O., S.T. Lee and W.T. Lee. 1981. A Taxonomic study on the
Allium species in Korea. Korean J. Pl. Taxon. 11(1, 2): 21-41.

Yoo, K.O., W.B. Kim, Park, S.C. Lim, W.T. Lee and H.T. Jang.
1998a. External Morphology and Numerical Taxonomy among
Habitat of Allium victorialis var. platyphyllum. Korean J. Plant
Res. 11(2): 210-216.

Yoo, K.O., W.B. Kim, Park and H.T. Lim. 1998b. Investigation on
the Ultrastructure of Epidermis, Anatomical, Palynological and
Cytologicl Characteristics of Allium victorialis var. platyphyllum
Collected from Three Different Habitats. J. Kor. Soc. Hort. Sci.
39(3): 260-265.

(Received January 6, 2011; Accepted April 12, 2011)




<<
  /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


