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In the year 2000, 189 heads of state came together at the

United Nations Headquarters in New York and agreed on a

set of time-bound measures in order to reduce extreme

poverty in the world. With a deadline of 2015, they have

become known as the Millennium Goals. The eight adopted

goals are:

1. Eradicate extreme poverty and hunger

2. Achieve universal primary education

3. Promote gender equality and empower women

4. Reduce child mortality

5. Improve maternal health

6. Combat HIV/AIDS, malaria and other diseases

7. Ensure environmental stability

8. Develop a global partnership for development.

A recent assessment by the United Nations (UNDP

2010) of the progress made since the adoption of the goals

shows that resources and know-how to achieve the goals

exist. However, progress is not equal in all countries, and

acceleration is needed especially in Africa if the goals are

to be met within the set time frame. Among the key mes-

sages of this report ‘‘…high per capita growth driven by

agricultural productivity…’’ is singled out as one of the key

factors to promote progress towards the reduction of pov-

erty in the world.

Many components contribute to progress in agricultural

productivity, including advances in education, infrastruc-

tures, the socio-economic environment, technical engi-

neering, optimization of agricultural input and agronomic

practices, and reduction of pre- and post-harvest losses.

The market demands a delicate equilibrium between

quantitative and qualitative aspects of the production; the

most appropriate type of production (subsistence or mar-

ket-oriented farming, food or non-food crops, etc.) depends

on a complex mix of local factors.

Historically, two components have almost equally con-

tributed to progress in agricultural productivity: (1) tech-

nical advances (engineering, chemical, etc.) and (2)

advances in the understanding of the biological background

and its application (genetics, plant physiology, biology of

biotic and abiotic stress, defence against predators, etc.).

Further significant progress in the second component can-

not be imagined without a comprehensive understanding of

the involved biology on the molecular level, and its

application in the multiple forms of biotechnology.

While biotechnology is a highly sophisticated process

requiring a certain critical mass of intellectual, technical

and financial resources, many of its products are robust and

easy to handle under harsh conditions. Tailor-made solu-

tions to particular problems appear more and more feasible

while biosafety issues and economic considerations are

part of the constraints that need to be observed and

respected before large-scale application of the products of

biotechnology can be envisaged.

Ever since its creation, it has been the prime objective of

Plant Cell Reports to accompany and facilitate the emer-

gence of the knowledge that forms the basis of current

plant biotechnology. It is the objective of this special issue
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Marseille, France

e-mail: plantcellreports@ghahne.fastmail.fm

M. Horn

Noblesville, IN, USA

e-mail: mhornpcr@gmail.com

R. Reski

Plant Biotechnology, Faculty of Biology, University of Freiburg,

Schaenzlestr. 1, 79104, Freiburg, Germany

e-mail: ralf.reski@biologie.uni-freiburg.de

123

Plant Cell Rep (2011) 30:245–247

DOI 10.1007/s00299-010-0990-x



to provide a snapshot view of today’s state-of-the-art of

plant biotechnology with respect to the contribution it can

make to improve the livelihoods of the poorest citizens of

the world and to achieve the Millennium Goals.

To this end, the present issue assembles original articles

that are representative of the scientific questions and results

that collectively form the knowledge base for future

breakthrough technologies in support of agricultural pro-

ductivity increases in low-income countries. The patch-

work picture provided by the original articles is rounded

off by a collection of reviews that summarize significant

steps and provide perspectives for future development.

This objective overview is completed by opinion papers

which express more personal views of their authors and

thus highlight the benefits that can be expected from large-

scale use of biotechnological techniques and products in

low-income countries and harsh climatic conditions, and

the problems that may arise from this development.

The project of this special issue has met with an over-

whelming response. The number of high-quality contribu-

tions by far exceeds the capacity of a single issue of Plant

Cell Reports. In consequence, the articles addressing

the Millennium Goals will be published in two separate

issues. In the present issue, the subject is introduced by

the opinion paper by Yuan et al. (2011), reflecting on

the potential impact of plant biotechnology on each of the

eight Millennium Goals. Wang et al. (2011) review the

applications and possibilities of recombinase technology,

while Balestrazzi et al. (2011) consider the impact of

genotoxic stress and DNA repair mechanisms for improv-

ing crop productivity. Progress related to drought-respon-

sive genes in rice is reviewed by Hadiarto and Tran (2011).

Plant parasitic nematodes and control strategies based on

natural and induced plant resistance are reviewed by

Molinari (2011). A new method for rapid evaluation of

insect resistance of transgenic plants is presented by Leckie

and Stewart (2011). Yu et al. (2011a) present the devel-

opment and characterization of SSR markers for the

breeding of rubber trees. Differential gene expression

associated with resistance to a fungal disease in cucumber

is addressed by Li et al. (2011), while transgenic water-

melons resistant to two important viral diseases are pre-

sented by Yu et al. (2011b). Arabidopsis is the model used

for a study by Yang et al. (2011) of how the BnLAS gene

affects plant development and drought tolerance. Other

important yield-limiting stresses include cold, salt and

oxidative stresses. These are the subject of the article by

Zhang et al. (2011) which focuses on the example of

tomato, while Sato et al. (2011) address the problem of

chilling tolerance in rice. The problem of expressing

pharmacologically active peptides in plants is addressed in

the study by Luchakivskaya et al. (2011) and Soria-Guerra

et al. (2011). Finally, Subramanyam et al. (2011) and

Basnayake et al. (2011) present progress towards the

transformation of banana and diverse sugarcane cultivars,

respectively.

The two special issues devoted to the Millennium Goals

are intended to be a contribution of the concerned scientific

community to the discussion about the impacts of bio-

technology for the world-wide reduction of misery. An

experts’ view, one of many, showing current research

interests in the field and from which a view may emerge of

future directions that the field may take; and which may

become one of the elements that contribute to reaching the

Millennium Goals.
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D, Zhu C, Capell T, Hahne G, Twyman RM, Christou P (2011)

The potential impact of plant biotechnology on the Millennium

Development Goals. Plant Cell Rep 30 (in this issue). doi:

10.1007/s00299-010-0987-5

Zhang C, Liu J, Zhang Y, Cai X, Gong P, Zhang J, Wang T, Li H, Ye

Z (2011) Overexpression of SlGMEs leads to ascorbate accu-

mulation with enhanced oxidative stress, cold, and salt tolerance

in tomato. Plant Cell Rep 30 (in this issue). doi:10.1007/s00299-

010-0939-0

Plant Cell Rep (2011) 30:245–247 247

123

http://content.undp.org/go/cms-service/stream/asset/?asset_id=2620072
http://content.undp.org/go/cms-service/stream/asset/?asset_id=2620072
http://dx.doi.org/10.1007/s00299-010-0938-1
http://dx.doi.org/10.1007/s00299-010-0940-7
http://dx.doi.org/10.1007/s00299-010-0908-7
http://dx.doi.org/10.1007/s00299-010-0908-7
http://dx.doi.org/10.1007/s00299-010-0951-4
http://dx.doi.org/10.1007/s00299-010-0951-4
http://dx.doi.org/10.1007/s00299-010-0987-5
http://dx.doi.org/10.1007/s00299-010-0939-0
http://dx.doi.org/10.1007/s00299-010-0939-0

	Plant biotechnology in support of the Millennium Goals
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


