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Assessment on prevention of invasion of Prostephanus
truncatus ( Horn) ( Coleoptera: Bostrichidae) in Hainan

province, China
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Abstract

Large grain borer ( Prostephanus truncatus (Horn)) 1s a
major pest of farm-stored maize and dried cassava It is
listed to be the quarantine pest of China. Under the optimum
condition of temperature (27 ~32°C ) and relative humdity
(70-80% r h.), P.truncatus has the potential to spread
still further into Hainan Island from abroad, for, being a
tropical region, Hamnan also produces maize and cassava.
According to the outbreak conditions of this pest, we made
an assessment on wnvasion of this pest to Hainan Island and
found: It 1s possible for the beetle to spread into Haman
Island and subsequently spread into the inland of China if
quarantine measures would not be taken.

Introduction

Prostephanus truncatus (HORN) attacks before harvest
and continues to do so throughout storage (Quintana et al. ,
1960). It has principally been recorded 1n Central American
countries, but 1t has been found 1in California, Texas and the
District of Columbia. In South America, 1t was recorded
only from Brazil. In Tanzania, farm-stored maize and
cassava are subject to very severe infestation by the
introduced large gramn borer. Outside the American
continent, 1t has been observed attacking stored maize in
China, and was found n products of Chinese origin at an
exposition held n Paris (Lespe, 1898) But there i1s no
evidence to suggest that it has become an established pest in
China (Back and Cotton, 1922; Kulash, 1954). According
to the optimum condition of temperature (27 — 32°C) and
relattve hurmdity (r h 70 — 80%) and farm-stored gram
(maize and cassava) of this pest, we made an mvestigation
i Haman Island Firstly, to determine whether the
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temperature and humidity 1n Hainan are instrumental to this
pest’s distribution. Secondly, to assess the possibility of this
pest’s infestation 1n maize and cassava mn Haman. Thirdly,
to assess its potential for becoming an established pest mn
Hamnan. Fourthly, to assess the potential of its subsequently
further spread into the mland of China For these purposes,
we concluded an assessment on prevention of mvasion of the
beetle

Investigation

Temperature and humidity

According to the local meteorological records, the average
temperature is between 27 — 32°C mn April, May, June,
July, August and the first half month of September in
Haman Obviously, the temperature in Hainan 1s adaptive to
the survival and development pertod of the beetle. As to the
relative humchty, 1t 1s recorded that the relative humidity,
it 1s recorded that the relative humudity annually 1s between
r.h 80-85%. Thus, it 1s a little higher than the suitable
relative humidity (r h 70—80% ). As a hot humid tropical
area, Hainan province takes the nisk of being established by
this large grain borer Once this pest 1s spread into the area,
temperature/hummdity conditions will help this pest’s
distribution

Maize and cassava

Farm-stored maize and cassava in eastern Africa are
subject to very severe infestation by the introduced beetle in
1984. Through 1t 1s hot and dry n eastern Africa, the
traditional storage methods assist 1n the establishment of this
pest. In eastern Africa, farmers store maize cobs with husk
intact and keep them n the lofts of houses or on racks or
platforms n the sun. In Hamnan Island, maize 1s mainly used
as breeding and then transported into the inland of northern
China. Even though a small quantity of maize with husk
intact 1s kept 1n Hainan, they are only young maize cobs sold
as snacks, or small part of them are stored as feed. The
acreage of maize mm Haman 1s about 260,000 mu, and 1its
annual produced quantity is 46,000 tons, and 1t is planted
mamnly in Sanya, Lingshui, Qiongzhong and Ledong.
Compared with maize, cassava cultivated and stored 1s very
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popular 1n Hainan, and 1its acreage 1s 500,000 mu, and 1its
annual produced quantity 1s 485,000 tons. It is distributed 1n
most of the cities and counties, mamly in Tunchang and
Quongshan. The produced cassava 1s mamly used as forage
and starch. Also, some cassava slices are mmported from
Thailand since 1988 But the large grain borer has never
been ntercepted by quarantine. There is no record that the
beetle has ever infested cassava and maize in Haman The
mvestigation results presented here clearly demonstrate that
P. truncatus has not been spread mto Hainan Island, but
once 1t 1s spread nto this tropical area, the losses can not be
estimated.

Discussion

Haman Island, which covers an area of 34,000 square km
and has a population of 6.6 million, became a province and
was designated as a special economic zone in 1988 Since
then, 1t has been making efforts to improve infrastructure
facilities and 1nvestment environment to attract more
foreign busimessmen. Especially in Agriculture, over 200
Taiwan entrepreneurs have invested i tropical and high
efficacious agriculture. The products have been exported to
many countries and also to mland of China. So, mmport and
export quarantine 1s very important. Three measures can be
taken as follows: Firstly, n the course of quarantine, pay
more attention to the maize, rice, cassava, bean which are
mported from the South America, Central America,
countrtes and Eastern Africa areas. And other wooden
packing parts should ailso be strictly inspected. Secondly, to
reduce the possibility of infestation by the large grain borer
and other imsects, fumigation treatment should be taken
prior to storage of the grain. Thirdly, as a southern
breeding base of China, Haman plays an important role in
providing the fine varieties of plants into other provinces,
municipalities and autonomous regions. In order to prevent
the possible mvasion of the large grain borer from abroad
mnto Haman and subsequently into the inland of China,
passenger and cargo ships and planes from Hamnan to inland
of China should be strictly quarantined. Otherwise, once the
large grain borer 1s further spread through Hainan into the
mnland of China, the damage to the Agriculture of our
country will be hardly estimated We also have the
responsibilities not to make Haman ‘The Bridge Tower’ of
the large grain borer to China

References

Cao J1, L1 Xueshu, Guan Lianghua, and L1 Xianyu (eds. ),

1988. Handbook for Plant Quarantine, Science Press, p
147 -151.

Guan Lianghua and Wang Zongwe1, 1982 The Large Grain
Borer (in Chinese). Plant Quarantine, 5, 16 —17

Bell R.J. and Watters F 1 , 1982. Environmental Factors
influencing the development and rate of increase of
Prostephanus trancatus (Horn) on stored maize. Journal
of Stored Products Research 18, 131 —142.

Borgemeister C , 1994. The effect of maize can selected
the mmpact of field infestation on stored maize losses by the
larger gramn borer and associated storage pests.
Proceedings of the 6th International working Conference
on Stored-product Protection, 2, 906 — 909

Cowley R. 1., Howard D. C and Smuth R. H., 1980 The
effect of grain stability in damage caused by Prostephanus
truncatus (Horn) and three other beetle pests of stored
Maize. Journal of Stored Products Research. 16, 75— 78.

Golob P. and Hodges R., 1982 Study of an outbreak of
Prostephanus truncatus (Horn) m Tanzama Tropical
Products Institute.

Hodges R.J., Meik J. and Denton H. , 1985. Infestation of
dried cassava ( Manthot Esculenta Crantz ) by
Prostephanus Truncatus (Horn) Journal of Stored
Products Research 21, 2, 7377

Hodges R. J., 1986 The biology and control of
Prostephanus truncatus (Horn) — A destructive stored
pest with an increasing range. Journal of Stored Products
Research 22 ,1, 1-14

Hodges R J. and Meik, J., 1984 Infestation of maize cobs
by Prostephanus truncatus (Horn) — Aspects of biolog
and control. Journal of Stored Products Research 20, 4,
205-213

Shires S. W , 1977 Ability of Prostephanus truncatus
(Horn) to damage and breed on severe stored food
commodities Journal of Stored Products Research 13, 205
- 208.

Shires S W , 1979 Influence of temperature and humidity
on survival, development period and adult sex ratio 1n
Prostephanus truncatus (Horn) Journal of Stored
Products Research 15, 5—10.

Shires S. W., 1980 Life history of Prostephanus
truncatus (Horn) at optimum conditions of temperature
and humudity Journal of Stored Products Research 16.

Valerie F. Wright and Theodore J. Spilman, 1983 An
anotated bibliography on Prostephanus truncatus
(Horn) : A pest of stored grain Tropical Stored Products
Information, 46, 25— 30

1783




<<
  /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


