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Effects of 1-MCP and storage temperature on vase life of cut Mokara inflorescences

Reeti Singhv and Theeranuch Jaroenkit'

Abstract

The effects of 1-MCP and storage temperatures on the vase life and other physiological characteristics of
cut Mokara inflorescences were studied. The experiment was designed as a 4x2 factorial in CRD. The first factor
was four levels of 1-MCP (0, 1, 2 and 4 sachets of EthylBloc with 2.5 gm per sachet containing 0.014% 1-MCP)
and the second factor was 2 levels of storage temperature (27 and15°C). After harvest, the inflorescences were
sorted out for uniformity before being used in the experiment. Methods and dosage for application of EthylBloc (1-
MCP) were as lower than (1 sachet), equal to (2 sachets) and higher than (4 sachets) the company’'s
recommendation (2 sachets per box up to the volume of 3 ft3). The inflorescences were packed along with the
EthylBloc sachets in the 0.34 ft’ cardboard boxes which were kept for 3 days at two different temperatures for
simulated shipment. After unpacking, vase life, rate of respiration, ethylene production, water uptake, water
balance and total sugars content were monitored. The results showed that the inflorescences treated and stored
at 15°C had a longer vase life of 12.0 days while at 27°C the vase life was 10.2 days. Storage at lower temperature
resulted in a lower rate of respiration. There was no significant effect of different levels of 1-MCP on Mokara vase
life and other physiological characteristics. Additionally, there was no interaction between 1-MCP level and
storage temperature on these parameters.
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Introduction

Vase life is a yardstick for the longevity of cut flowers and is an important target for improving flower
characteristics by chemical treatments. Like any other cut flower, orchids face vase life-related problems such as
excessive water loss, decline in respirable substrates and sensitivity to exogenous or endogenous ethylene that
hastens senescence and wilting of the flowers (Hew, 1994). Therefore, it is essential to inhibit the action of
ethylene by various means and to prolong the vase life of flowers.

Recently, a non-toxic ethylene action inhibitor, the compound 1-methylcyclopropene (1-MCP) has been
reported to prolong the display life of several horticultural commodities (Honghem et al., 2007) by acting as a
competitor with ethylene for the binding site on ethylene receptor. The EthylBloc sachet containing 2.5 gm powder
per sachet is a convenient application method that can extend the life and usefulness of many fresh cut flowers
and potted flowers including orchids.

The genus Mokara, a multigeneric vandaceous hybrid is a result of crosses among three genera
(Arachnis x Ascocentrum x Vanda) (Yew-Hwa, 1995) and are one of the most popular cut flowers in the
international trade. At present, there is still a need for more information of 1-MCP applications on the postharvest
of Mokara orchids. Therefore, this study aimed to find out the effect of 1-MCP on vase life and other physiological

characteristics of cut Mokara inflorescences treated at two temperature levels.

Materials and Methods
Cut inflorescences of Mokara ‘Sayan Dongporn’ were packed in 0.34 ft’ cardboard boxes with 0, 1, 2 and
4 sachets of EthylBloc misted with water and the boxes were kept at room temperature (27°C) and low
temperature (15°C) for 3 days for simulated shipment. After unpacking, the inflorescences were kept in glass

bottles containing distilled water at room temperature (2742°C) and observations were made on vase life,
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respiration, ethylene production, water uptake, water balance and total sugars content in florets and stems. The
vase life was terminated when 50% wilting and drooping of the florets was observed. The experiment was
arranged as a 4x2 factorial in completely randomized design. Data were analyzed statistically by using analysis of

variance and mean comparisons were assessed by Duncan’s multiple range test (DMRT).

Results

The results from this experiment showed that the vase life of Mokara inflorescences was highly significant
at two different temperatures (11.95 days at 15°C and 10.20 days at 27°C) (Figure 1A). A significantly higher rate
of respiration was observed at 27°C (165.99 mgCO,/kg/hr) on days 2 and 6 (151.89 mgCO,/kg/hr) after unpacking
(Figure 2A) whereas no significant difference was found in ethylene production in the inflorescences treated at two
temperatures (Figure 2B). Moreover, respiration and ethylene production increased on day 8 after unpacking at 15
and 27°C. Inflorescences treated at 15°C showed a significantly higher amount of water uptake (46.20 pl/gm
FW/day) and maintained more water balance (7.53 ul/gmFW/day) on day 1 after unpacking which gradually
decreased thereafter (Figures 3A, 3B). Furthermore, the total sugars content in the florets (on days 0 and 4) and in
stems (on days 0, 4, 6 and 8) at 15°C were significantly higher than at 27°C after unpacking (Figures 4A, 4B). The
highest total sugars content in the florets (2.83 mg/gmFW) and stems (1.72 mg/gmFW) was observed on day 0
after unpacking. However, the exposure to different sachets of 1-MCP and the combination of 1-MCP sachets and
temperature had no significant effect on the vase life (Figure 1B), respiration, ethylene production, water uptake,

water balance and total sugars content.
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Figure 1 Vase life of cut Mokara inflorescences as Figure 2 Rate of respiration (A) and ethylene

influenced by storage temperature (A) and production (B) of cut Mokara inflorescences

the presence of EthylBloc (B). as influenced by storage temperature.
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Figure 3 Water uptake (A) and water balance (B) of  Figure 4 Sugar content in florets (A) and stems (B) of
cut Mokara inflorescences as influenced cut Mokara inflorescences as influenced by

by storage temperature. storage temperature.

Discussion

The longer vase life of cut Mokara inflorescences at 15°C as compared to shorter vase life at 27°C, could
be due to a greater respiration rate at higher temperature as shown by our results. This is in agreement with the
findings of Tshwenyane and Bishop (2009) who reported an increase in respiration rate of cut rose flowers with an
increase in storage temperature. High temperature causing high respiration in flowers has deleterious effects as
shown by the short vase life of flowers stored at room temperature. The increase in respiration and ethylene
production on day 8 after unpacking may be due to the disease as the rotting symptom was observed on the
stem. Malathrakis and Goumas (1999) reported that higher levels of ethylene are considered to be an early
response of plants to pathogen attack. The greater water uptake in the initial days and then decrease in uptake at
the start of senescence is similar to the results obtained for Sonia cut rose, where the water uptake and loss
increased during initial days after harvest (Ichimura et al., 1999). A decline in water uptake seems to be a general
phenomenon in many aging cut flowers (Mayak et al., 1974).

Moreover, the lower sugar content at 27°C seems possible as higher rate of respiration was observed at
this temperature. In both florets and stems, sugar content slowly decreased as time in storage increased probably
due to the utilization of sugars as a respiratory substrate. The total sugars content in the florets was higher than
that in stems throughout the experiment suggesting that the decrease in sugar content in stems is due to the
export to florets as in the case of roses (Marission and Brijn, 1995). However, the range of 1-MCP dosages and its
combination with temperature seemed to be ineffective in extending the vase life of Mokara. This result seems

logical as there was no significant difference in respiration, ethylene production, water uptake, water balance and
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total sugars content in florets and stems treated with different 1-MCP concentrations and stored at two
temperature levels.

The lack of a response to 1-MCP may be due to the fact that plant tissues vary greatly in their ability to
respond to the 1-MCP substance regarding the species and cultivars, growing conditions and maturity
(Blankenship and Dole, 2003). Additionally, it may be due to the transient ability of 1-MCP to bind to ethylene
receptors of the plant tissue in which their effects for blocking the ethylene produced at the later storage is not
permanently attached, or it binds to the other receptors (Sisler and Serek, 1997). The future availability of binding
sites after treatment varies among crops. Some crops such as flowers and tomatoes can regenerate sites fairly

quickly making 1-MCP treatment ineffective (Blankenship and Dole, 2003).

Conclusion
In conclusion, the present study revealed that simulated shipping at lower temperature (15°C) was
effective in extending the vase life of cut Mokara inflorescences whereas different levels of 1-MCP and the
combination of 1-MCP and temperature were ineffective in improving the vase life. Therefore, it is suggested that

further studies need to be conducted to find out the effects of 1-MCP and temperature at different levels.

Acknowledgement
This research work was financially supported by Thailand International Development Cooperation Agency
(TICA).

Literature cited

Blakenship, S. M. and J. M. Dole. 2003. 1-Methylcyclopropane: a review. Postharvest Biol. Technol. 28: 1-25.

Hew, C. S. 1994. Orchid cut flower production in ASEAN countries, pp. 363-413. In J. Arditti (ed.). Orchid Biology: Reviews and
Perspectives. Vol VI. John Wiley and Sons, Inc. New York.

Hongnem, S., V. Bunyakitjinda, A. Uthairatanakij and K. Obsuwan. 2007. Effect of 1-MCP on display life of orchid hybrid Mokara
Jairak Gold inflorescences. Agric. Sci. J. 38: 70-73.

Ichimura, K., K. Kojima and R. Goto. 1999. Effects of temperature, 8-hydroxyquinoline sulphate and sucrose on the vase life of cut
rose flowers. Postharvest Biol. Technol. 15: 33-40.

Malathrakis, N. E. and D. E. Goumas. 1999. Fungal and bacterial diseases, pp. 34-47. In R. Albajes, M. L. Gullino, J. C. van Lenteren
and Y. Elad (eds.). Integrated Pest and Disease Management in Greenhouse Crops. Kluwer Academic Publishers.
Dordrecht.

Marissen, N. and L. La Brijn. 1995. Source —sink relations in cut roses during vase life. Acta Hort. 405: 81-87.

Mayak, S., A. H. Halevy, S. Sagie, A. Bar-Yoseph and B. Bravodo. 1974. The water balance of cut rose flowers. Physiol. Plant. 32:
15-22.

Sisler, E. C and M. Serek. 1997. Inhibitors of ethylene responses in plants at receptor level: recent developments. Physiol. Plant, 100:
577-582.

Tshwenyane., S. O. and C. F. H. Bishop. 2009. The effect of uniform and fluctuating temperature on the respiration and vase life of
Akito roses. Acta Hort. 847: 265-268.

Yew-Hwa, L. 1995. Intergeneric hybridization in vandaceous orchid breeding. Acta Hort. 420: 129-131.




<<
  /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


