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Pai Kanohi with gourd containers (tahu huahua) for preserving wood pigeons (kereru), c. 1903.
Ruatahuna, Huiarau Range (just north of Lake Waikaremoana), North Island.
Photo credit: Alexander Turnbull Library, Wellington, New Zealand.

Origins and Dispersal
of the Maori Bottle Gourd

by Andrew Clarke and Mike Burtenshaw

Our research group at the Allan Wilson Centre has discov-
ered that the bottle gourd (or hue in Maori) grown in
Polynesia originated in both Asia and the Americas. The
bottle gourd, which is closely related to other curcurbits
such as pumpkin and watermelon, is one of the many crops
that Polynesians took with them as they settled the islands of
the Pacific, including Aotearoa New Zealand. >>>
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nthropologists had previously sug-
A gested the bottle gourd had come

from South America along with the
sweet potato (kumara), but our research
shows there is also a significant genetic
contribution from Asia, and that Polynesian
bottle gourds are in fact hybrids between
gourds from both of these continents.

We collected a large number of bottle
gourds seeds from Asia and the Americas,
as well as eight Maori bottle gourds from
New Zealand. Some of the Maori gourds
were obtained from Koanga Gardens as well
as remote Maori communities, and are
thought to be derived from true Maori bot-
tle gourds grown in pre-European New
Zealand.

This collection was used to develop DNA
markers that could be
used to trace the
gourd’s origins. We
used DNA fingerprint-
ing, similar to that used
to identify humans, to
locate regions of the
gourd genome that are
variable. Just as in
humans, individual
bottle gourds share
nearly identical DNA -
probably more than
99% - so the DNA fin-
gerprinting is used to
identify the less than
1% of the DNA that
makes each bottle
gourd different. These
variable DNA frag-
ments could then be
used as DNA markers to trace the origins of
the Polynesian bottle gourd.

The DNA markers showed that Asian
gourds are all of one type, American gourds
are all of another type, and that Polynesian
gourds are a mixture of both. This opens a
number of possibilities for the dispersal of
this species. Bottle gourds could have been
brought from Asia with the ancestors of
Polynesians when they moved out of South
East Asia 5,000 years ago, or perhaps with
later migrants from Asia. The American
gourds could have been introduced to
Polynesia with the k_mara: Polynesian voy-
agers are thought to have sailed from Easter
Island to South America about 1,000 years
ago and collected the kumara before sailing
back to Polynesia.

The bottle gourd is also very buoyant, so
we cannot rule out that a gourd floated from
Asia or the Americas to Polynesia, where it

Maori variety of bottle gourd (hue) from the
Auckland region, growing in Otaki, Kapiti Coast
during late summer, 1999.

Photo credit: Mike Burtenshaw.

was picked up from a beach and propagated
from the seeds which are stored inside the
fruit.

The bottle gourd (Lagenaria siceraria) was
one of the most important crop species in
pre-European Polynesia, and was one of six
species Maori introduced into New Zealand -
the others were kumara (Ipomoea batatas),
taro (Colocasia esculenta), yam (Dioscorea
sp.), ti pore (Cordyline fruticosa) and paper
mulberry (Broussonetia papyrifera).

Ngai Tahu legend tells how the Moeraki
boulders (Te Kai Hinaki) are the round food
baskets and gourd water containers from
the great canoe Arai Te Uru that founded in
a storm near Matakaea (Shag Point).
Irregular shaped rocks further south on
Katiki Beach are described as kumara that
also washed ashore
from the canoe.
Waitahu (the water
carriers), one of the
first iwi to inhabit the
South Island share
=1 their name with one of
the Maori names for
gourd water contain-

S ers.

In pre-European
New Zealand young
bottle gourds were
eaten (like zucchini),
but were mainly used
when dry and mature.
These hard-shelled
bottle gourds were
hollowed out and used
primarily as water-car-
rying vessels (tahu
wai), containers for food (tahu huahua; mut-
tonbirds and tui were stored in their own
fat), musical instruments (such as the
koauau nose flute) and canoe bailers. The
smallest gourds were used for storing per-
fumed oils and rouge.

A5 to 6 month warm growing period is
required if bottle gourd fruit are to mature
fully; without rapid early establishment bot-
tle gourd does not produce a good crop of
mature fruit. Growth is more rampant than
pumpkins but they can be trained up a stur-
dy trellis. As with other common cucurbits,
the bottle gourd is monoecious, with sepa-
rate male (staminate) and female (pistillate)
flowers on the same plant. Although the
night-opening flowers can be pollinated by
insects, hand pollination may help fruit set.
The gourds are left attached to the vine until
the fruit stem turns brown, and after harvest
the gourds are stored for a further six



months to allow for “curing”. During this
time the outer green epidermis will decay
and the gourd will lose 90% of its weight as
water evaporates from the fruit. The seeds
can be heard rattling inside when the gourd
is fully dry.

Although of little commercial value, bot-
tle gourds are still grown in New Zealand -
mostly for ornamental purposes, but also to
preserve this important part of Maori life.
Several varieties believed to be true ‘Maori’
gourds are available from Koanga Gardens.
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Lardeners I'm inspired by:

In this issue I'm going to share with you something of the
lives of two of our friends and supporters (part of the team
and family!) over at the Otamatea Ecovillage. We are all gar-
deners - everything gardens - gardens need the young as

they need the old.

very topical one for many of us in

ecovillages and also on family land,
farms, small holdings, or handcraft busi-
nesses.

Sustainable Living is not a lot of use if
there is no continuity between the genera-
tions.

Here is one couple’s way of achieving
continuity on their land, and providing an
opportunity for younger folks.

Sabine and Wolf emigrated to New
Zealand in 1987. Vetinary Science was Wolf’s
vocation and Sabine was a trained teacher.
They shared a dream to share land with oth-
ers so the work and play could be shared.

Sabine did a Permaculture Design
Course in 1992 and that gave her a clear
direction. From that point she says they
were committed to being part of an
Ecovillage and they began working with an
Ecovillage group based in Auckland.

Wolfgang did a P.C. in 1997 at Otamatea

T he issue that we're discussing here is a

and Sabine did the catering for that course.
They decided to join Otamatea at that point
and moved onto the land in October 2000.

Sabine now works part time as a facilita-
tor off the property and Wolf part time off
the property as a vetinary consultant.

The focus for their property is around
self reliance with orchards/ veg garden,
house cows and chickens. Many other activ-
ities happen there including the Koanga
Cheesemaking , Bookmaking, and Sausage
stuffing workshops as well as all kinds of
earth building and food connections.

Over the past couple of years they have
come to the realization that

A. Five acres is more than they can han-
dle (in a diverse and integrated way)

B. They are getting older and many jobs
require a younger person’s passion and
strength

C. There are many projects that they
haven't even started yet

It is also part of their dream that their >




<<
  /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 1.6
  /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 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 1.00000
  /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.)
    /ENZ ()
  >>
  /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 [1200 1200]
  /PageSize [595.276 841.890]
>> setpagedevice




