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Biomass Productivity and Energy Properties of Energy Grass Under Wetland and Water Management
Conditions
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Abstract

The study of biomass productivities and energy properties of energy grass under wetland and water
management conditions was arranged as strip - split - plot in Randomized Completely Block Design (RCBD) with
four replications. The experiment consists of horizontal variables as wetland and well water management areas,
and vertical variables were two energy grass cultivars (napier cultivars pakchong 1; PC1, and Bana; BN), and
sub- sub plot variable were two cutting intervals (45 and 60 days). Biomass productivity and energy properties
were recorded. The experiment found that under well water management area, PC1, and harvested at 60 days of
cutting intervals produced highest biomass yield (29.13, 34, and 29.44 ton ha” year'1, respectively). Interestingly,
under well water management area and harvested at 60 days of cutting intervals provided highest heating value
(34.04 and 33.90 MJ Kg’W). Additionally, the interaction of well water management area, PC 1 or BN, and
harvested at 45 days of cutting intervals provided highest of heating value were 35.35 and 35.27 MJ Kg'w,
respectively. Moreover, after biogas production processes, the use of those both energy grass cultivars, which
were harvested at 45 days of cutting intervals as raw biomass material produced highest of methane yield (76.51
m’ ton'w). Moreover, the interaction of well water management area or wetland, PC 1 or BN, and harvested at 45
days of cutting intervals produced highest of methane yield (84.18 and 81.71 m’ ton'ﬂ, respectively). Finally, under
wetland condition produced lowest biomass yield and its energy properties than that well water management
condition.
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Table 1 Effect of areas, cultivars and cutting intervals on biomass yield

biomass yield ) biomass yield cutting biomass yield
areas A A cultivars A A ) A 4
(ton ha  year ) (ton ha " year ) intervals (ton ha " year ')
WM 2913 a PC 1 34.00 a 45 day 22.56 b
W 22.85a BN 17.98 b 60 day 29.42 a

Table 2  Effect of areas, cultivars and cutting intervals on heating value

heating value . heating value cutting heating value
areas 4 cultivars 4 ) “
(MJKg) (MJKg) intervals (MJKg)
WM 34.04 a PC 1 33.24 a 45 day 33.90 a
W 31.64Db BN 32.46 a 60 day 31.78 b

Table 3 comparison of interactions of area, cultivar and cutting interval on heating value and methane yield

factor heating value ( MJ Kg"1) methane yield ( m’ ton™)

45 day 35.35a 66.13 c

PC 1
60 day 33.89 ab 48.53 de

W M

BN 45 day 35.27 a 84.18 a
60 day 31.65¢c 42.64 e
45 day 31.58¢c 81.71a

PC 1
W 60 day 32.05 bc 52.58d
BN 45 day 33.42Db 74.04 b
60 day 29.52 d 47.58 de

Table 4 Effect of areas, cultivars and cutting intervals on methane yield

methane yield ) methane yield cutting methane yield
areas 3 cultivars 3 . 3
(m”ton) (m” ton") intervals (m”ton)
WM 60.37 a PC 1 62.23 a 45 day 76.51 a
W 63.98 a BN 62.11a 60 day 47.83 b

a, b, ¢, d and e compared with LSD (P<0.05) W M: well water management areas, W: wetland
PC1: Pakchong 1, BN: Bana, 45 Wa¥ 60 day: cutting intervals



'

468 HARNINTINIA 91 45 K177 3/1 (MiAw) Fuenen-Fu91AN 2557 2. InEAanfineeg

Fa50lNA

Muiinanssansti Wuglndes 1 mema‘ﬁuLﬁ'mﬁsxﬂxmaﬁmnﬂ "] 60 Fumdsnsinpfausnlduanan
igmmImLﬁngmmﬁmmﬁuﬁuﬁ’ Tmﬂﬁuﬁﬁuﬁwﬁﬂﬁﬁmﬁqm\ﬁﬁuﬁlﬁmmwmﬂm@@ﬂ%mummizuumﬂ WATNI9IATEY
NNIWNWIBITTLLIN (A€W, 2547) nefudafinges 1 ﬁi:ﬂzmiﬁmﬂ 60 Sulnandntuiinan 12-15 fuse
spiasaunsin (AesAdng, 2553) wnnduudefininlduananeddlsar 8 fu (azwa uazdns, wil) uay
Fuely LfJ@’1ﬂﬂiﬁmﬁ@d%ﬂﬁﬂﬁﬁﬂ’]ﬁiw?_lWLQ@Wﬂﬂi‘ﬁuﬁ'}Mﬁ\iﬂﬂﬂﬂﬁiﬁmﬁ%\iLL?ﬂu’]uﬁu (Walton 1984) mm’tuwwmi
mwiﬂuumnw mummaﬂmmmmmmmwmu ANUATUANTRLTINAINU WL fuingnsdanianan uaz
nafuienfiszaznssiann 7 45 FunRamsinasaun utlasufifiinanafeudondenuge inszvaudles
mmm@m%mwmmﬂuﬁﬂé’ﬁLf‘immnﬁuﬁ'ﬁ'ﬁﬂﬁﬁmma‘ﬁwﬁmwmmﬁﬁuﬁmﬂ% WATLATEYTBIIINVLEAIAU
wazneRaitasinisaauazazanatsduamzil (photosynthate) 11N wazineimIuNNIaieNandawdale Acid
Detergent Fiber (ADF) waz Neutral Detergent Fiber (NDF) LﬁuLﬁmﬁuma‘LﬁuLﬁ'mﬁiyﬂvma‘ﬁmm ° 45 Funaans
FinATIUIN uiladefdAuananiinugs mmaf‘m@mmﬂmimm/lmeumawmﬁLuLﬂmﬂﬂmmiﬂ a1n 25 1 55
fu madnengnissa slfdauzesluanas dauzednfuiisty deluveidudauifirudndusedlsiiuge e
anniluasasdenaldidnmanilanasdan uananni ma‘ﬁmmjﬁ{mqmﬂ‘%u agiinlimsazandaul dundos
sy Tneiannzesinadelug e uuamni inlndeladady Wunalsidnsdesldana (&9t uazwade,
2554)

a1l
miﬂ@ﬂumwLuLﬂﬁﬂuwuwmmmmmim Wugingdes 1 LLﬂyﬂ’]‘j‘LﬂULﬂF;IQV]iq,F;Iu,ﬂ’li‘ﬁlﬂV]ﬂ 7 60 Tundsnns
finnSausn Lﬂuﬁmwuumuﬂmem@mm LmeﬁJ@ﬂvlm']LuLﬂﬂfﬂuwummmﬁmma‘m mMafuieniszazng
AANN < 45 Fumdsnadinasausn Lﬂuﬁ%wummwm@umwmmuzﬁmm LL@.»ﬂ’]ﬁ‘Lm_ILﬂﬂQVI‘Jwﬂwﬂﬁi‘mﬁVlﬂ 7 45 Fu
ndensfansausn Lﬂuﬁ@fﬁ’ﬂ'ﬁ'ﬁmﬂf;w?@ulﬁqw@”ﬂmw,l,@:mmamﬁ’mﬁmuqq@m

AURLAM
2910UAMAINUERWIANEIAans  wazalulatiuvennd (@) A uwdumuatiuayunmnidy  uay
we1auAM  wlainmasasnalfanwlsunneams o Auauiuln  anedunsiy  dwdadeddud  uas
Vel UAN9d3INgn WaTNInANIY APITINT TN ARTINERS NuAneNABnERIANans LK dmiunis
‘eitednui ginsnd dusunisiae

LANANSAN9BY
NIUWAUINANIUNALN UUAZ BN HNAWIU, 2555, m?ﬂi”whLﬂﬁmwmmLLmuWﬁNﬁuwmLmuLLa”wﬁqmuMNLﬁ@ﬂim‘"ﬂ‘"mm 10 T
(Wﬂ 2555 — 2564)°]J'a\1ﬂ'i‘$l,v1ﬂ1‘vm [?uum'auiﬂu] mewm http://able. co. th/File/Document/3_TH.pdf. (10 LHE8I112557).

<
o £

WesHfnA naneN. 2553. LLuvamﬂLuLﬂmﬂWﬂmm 1. [iwuumui@u] mewm http://www.dld.go.th/feedingstandard/index.
php/forage/83-2011-05-14-03- 03- 14/410—1 (5 mmﬂu 2556).

Tude Aunfan. 2546. mmmmimmmmwmLLunwumummmmumnLfammuﬂ Finfanidannns uuninennssnilenteiann
fiau drindrmadusazansununsdiau nauiruniia, NIUNNY. 44wl

Fsvna Wuiwasl wazuedans wan. v, dgnugiundranihdviudneaiwealdiiinensnaieewts. [sruuseulad]. WBSTNN ;
http://www.dId.go.th/nutrition/NAYHA/heryo_‘nayha7.htm. (5 nINHIAN 2013).

anfiou sine3. 2547, Waansdndianieun. AuWAR 1. AinRuiuAneduinensAans. ngamnauag. wiin 157-184.

@3y FARTRUE uazwede deldl. 2554, anEnarasenymadinndnasenananLazAmA s inTuzsmg g neldnnslE
UNTALUTINU. I1FATINENWINENALUBULAU 16(3): 215-224.

Walton P.D. 1984. Production and management of cultivated forages. Preston Publishing Company Inc. Virginia. U.S.A. pp. 335.




<<
  /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


