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Abstract Five exotic tree species (Acacia angustissima (Mil.) Kuntze, A. mangium Wild,

Gliricidia sepium (Jacq.) Alp., Leucaena hybrid (L9L), and Leucaena leucocephala
(Lam.) de Wit) were investigated to determine whether parameters of nursery seedling

stock quality could be used to predict their field performance in a plantation irrigated with

treated waste-water to produce fodder and wood. Plants were grown in the nursery in two

contrasting rooting substrates (ordinary nursery soil and sand), predicted to have different

effects on resource allocation. Three categories of morphological indicators were mea-

sured, i.e., plant dimensions (height, diameter, root length), plant weights (shoot, root and

whole plant weights) and indices (sturdiness quotient ‘SQ’, shoot:root dry weight ratio

‘SRR’ and Dickson’s quality index ‘DQI’). In the nursery, all species performed better in

the ordinary nursery soil for all growth parameters except root length. Thus ordinary

nursery substrate appeared superior to sand in terms of plant quality. However, a follow up

at plantation phase revealed that only some morphological attributes or ratios were suitable

to predict field performance for the five tested species in irrigated plantation. In addition,

the effect of the substrate observed at the nursery stage had disappeared 12 months after

out planting due to the availability of water and nutrients provided by the treated waste

water used for the irrigation. The results showed that root collar diameter and DQI

appeared to be the most appropriate indicators to predict the outplanting performance of

the five tested species in a short-rotation irrigated plantation in semi-arid Burkina Faso.

The former measure is simpler and non-destructive.
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Département Productions Forestières, Institut de l’Environnement et de Recherches Agricoles,
03 BP 7047, Ouagadougou 03, Burkina Faso
e-mail: jules.bayala@coraf.org

J. Wilson
Centre for Ecology and Hydrology, Edinburgh Research Station, Bush Estate, Penicuik,
Midlothian EH26 0QB, Scotland, UK

123

New Forests (2009) 38:309–322
DOI 10.1007/s11056-009-9149-4


	150c
	11756
	Predicting field performance of five irrigated tree species using seedling quality assessment in Burkina Faso, �West Africa
	Abstract
	Introduction
	Materials and methods
	Study site
	Experimental design
	Nursery phase
	Plantation phase

	Data collection and handling
	Nursery phase
	Plantation phase

	Data analysis

	Results
	Nursery phase
	Plant dimensions
	Plant weights
	Seedling quality and performance attributes

	Plantation phase
	Relationships between plant performance at nursery and plantation phases

	Discussion
	Conclusion
	Acknowledgments
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice




